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The tropical diseases of the horse «I PBEEACE This Vork is intended as a güide fof veterinary stu-dents and others proceeding to India. In the presentedition several sections have been re-written, and I haveadded a new chapter each on Khujli, Kenchul, Pith-kharish, Charak, Korhi, and Fungus-foot of India, whichI trust will be found useful. The original plan was to embody in it a description ofall the diseases of the horse seen in India, hut this isobviously a task which can only be acoomplished byseveral larger treatises, and the present is only a manualdealing with diseases in a greater or less measure pecu-liar to India. The many kind appreciative comments that have beenmade on it by the professional press, coupled with thesuggestion of friends, have led me to bring out a secondedition of my work in less than eighteen

months afterpublication of the first, as the latter is now exhausted,with the exception of a few copies. It has been my endeavour to give a clear and concisesketch of the leading facts relating to tropical diseases,without embarrassing the reader with minute details orminor points, and without entering into prolonged dis-cussion or any other species of controversy. I am assured



The tropical diseases of the horse PREFACE. 11. that such a book, if properly executed, is much wanted,not only by the students at the several Colleges at home,and by young offlcers of the "Veterinary Departmentserving in India, but also by the general reader, whomay not find time for the perusal of larger treatises onGeneral Surgery and Medicine. In order that the volume might be compact, and fitfor the pocket of the student, or the portmanteau of theyoung Indian oflicer f who always finds it difficult tocarry large books about 'wifch hfan), I have tried to avoidthe use of a single superfluous word. It is for others todecide whether I have succeeded in this endeavour. Those who wish to peruse the subject, or any part ofit, into more detail, will find an index to the best worksin my footnotes, and in the notes at the end of

eachchapter. I believe that I have simplified mattere very materiallyin regard to the varieties and nomenclature of tropicaldiseases in our equine patients. India still offers the best, the widest, the most fruitfulfield for pathological investigation; and in no otherservice than in that of the Veterinary Department has ayoung officer so fair a chance of advancing our know-ledge of disease. As a necessary part of his education,and as one of the means of making himself competent tothis full discharge of his duties, every young practitioneror army veterinarian, before going to the East, oughtto make himself thoroughly acquainted with at least themain facts of tropical diseases. If this little book prove of any benefit, if it enoourageyoung men to go and follow the example of those beforetheir time, its chief purpose will have been

fulfilled. I wisli to take this opportunity of expressing my gra-



The tropical diseases of the horse ...» iii. PSEFACE. titude to all those members of the profession wfeo havegiven their generous help and advice on every occasionof my attending and making inquiries into the pathologyof disease among horses in India. My temporary visits to Allahabad, Dinapore, Lucknow,and Meerut, have been of much advantage, more parti-cularly in connection with the section dealing with thedifferent forms of Anthrax in this boofc. Referring to my report on the Meerut outbreak of1886-7, and the subject of so-called "Influenza" in thehorse being probably, tdivisible into Intermittent andRemittent, as well as other forms of fever, we are muchpleased to se? a discussion quite recently carried on,on this subject, in England, by Mr. Briggs, whoseaccount may be read in the June number of

theVeterinarian. Also an article by Martin in the lastnumber of the Deutsche Zeitsehrift für Thierinedicinutid verglechende Pctthology. Important and interest-ing results have also been made more especially asregards the essential nature of 'malaria' and the classi-fication of organisms devloped in connection withmalarial diseases. More recently Dr. Vandyke Carter,of Bonibay, asserts that he has ascertained that in remit-tent fever of man the blood contains parasites, whichin their morphologyand general features are indenticalwith the parasites of Surra in the lower animals. Sufficiënt attention has not hitherto been given to thisfield of inquiry, which is capable of being greatly de-veloped. The practical value of studying the severalvarieties of Influenza so far as they help the classificationof fevers, has been to a great

extent recognised, but nosystematic measures have been taken to separate a longlist of fevers which are described promiscuously along



The tropical diseases of the horse PREFACE. with the ordinary "Influenza." Oonsider?ng the import-ance of these fevers, e. g., Intermittent, Remittent, anda host of others, the subject is worthy, I think, of beingspecially investigated. I am also greatly indebted to many contributors forvaluable information derived from their own experienceof outbreaks of disease in many stations in India theyhave had opportunities of visiting. In this way somevery useful information has been oolleoted for comparisonand record. From Messrs. Gresswell, of Louth, I have receivedvaluable assistance in explaining the pathology of Ma-lignant CEdema; and as they have recorded their experi-ence of this disease in England, corroborating my own asit is witnessed in this country, these experienoes haveresulted to our mutual advantage. We

are proud to know that veterinary surgeons whohave served in India have lately made such rapid prö-gress in the knowledge of Surra; but we must grate-fully acknowledge the heroic self-sacrificing and success-ful labours of Dr. Griffith Evans and Mr. Steel chieflyand especially. I wish also to acknowledge with many thanks thekind assistance yendered by Mr. Stanley Ismay, DeputyCommissioner, of Jubbulpore, in my inquiry into thegeological nature of the soil of these districts as influenc-ing the spread or otherwise of Barsati. This inquiry,together with a study of the clinical and pathologicalcharacters, will, it is hoped, prove useful in facilitatingthe indentification of one of our most prevalent diseasesin India.                                            *         „ Jubbulpore;                                   R. W. BUBKE. October, 1888.



The tropical diseases of the horse OHAPTEB I. A X T H R A X . * T^UKEitot's articles have iately appeared on ani,hra.Kas it affects animals in India, but I do not think thesubject bas boen advanced auy farther than wasalready known regarding it many years ago. Withoutgoing into details, I may be permitted, in the short spaeeat my disposal, to record the salient features of the disoase, and the different clinical aspects it presents, frommj own experience of it. Although ahvays the same disease, dependent on acommon cause, its modes of manifestation vary consider-ably in different outbreaks and in different cases in thosame outbreak. My éxperienco leads me to recognisethe following divisions, which may bo made for convenience of description, viz., the respiratory, gastro-intestin-al, renal, hepatic, nervous,

subcutaneous or carbuncu-lar, cutaneous, and intermittent and remittent forms.* 'dee Veterinury Jvurnal, Feb., 1887.



The tropical diseases of the horse [cHAft 2 ANTHRAX. In some works on veterinary pathology the above aredivided into internal and external forms of anthrax : thisdivision has many supporters, inasmuch as the fatalityvaries so greatly in the internal and external forms ofthe disease, requiring separate description. There is nodoubt, too, that frequently one type of the disease runsinto the other, and sometimes one or more types co-exist';but according to my experience, the external form seklomleads to the internal, and, when not a complication, isgenerally less fatal than it. The Respiratoky form of anthrax shows itself as aspecific pneumonia. This form of the disease has beenvery elearly sketched by Toussaint, and need not callfor description here. Gastko-intestinal form of anthrax presents all

thesymptoms of acute gastro-enteritis and post-mortem ex-amination shows the effusions peculiar to anthrax, whichdo not appear in simple gastro-enteritis. Occasionally,the lesions of anthrax located in the alimentary canalare so marked, that symptoms of acute dysentery, withtsdema, degeneration and sloughing of the mucous mem-brane in small patches, and even prolapsus recti, result.Death takes place usually in about seven hours, althoughit may be earlier in some, and later in other cases. The Renal form of antrhax is ushered in with symp-toms of acute nephritis, and rapid death, owing to inac-tion of the kidneys and uvcemia. Post-mortem examm-ation shows changes peculiar to anthrax located princi-pally about the kidneys and in the renal structure. Thepresence of the haaillus anthracis may be

dotected on ex-amining sections of the lat ter organ under the micros-cope, in the afferent and efferent vessels, in the glomer-



The tropical diseases of the horse »j 3 ANTHEAX. uli, and even in the parenehyma of the kidnéy outsidéthe vessel walls, and in the uriniferous tubules. Conse-quently, the urine is a source of danger in outbreaks ofanthrax, and the bedding of affected animals should bealways burnt. The Hepatic form, where, according to my experience,the symptoms of hepatitis follow in the oourse of thegeneral symptoms peculiar to anthrax. It seldom ap-pears as a primary symptom. Consequently I look oni't as more a result, than a distinet variety of anthrax.Some observers, however, maintain that the symptomsof hepatitis are prominent from the first, and, therefore,believe the hepatic disease to be a distinet form of an-thrax. The Neevous, or Netjeotic forms.—I have met withthree distinet varieties of this form of anthrax

in India,vhich I may divide into the apoplectic, the furious, andthe paralytic. An animal, without having shown anysigns of illness, will suddenly fall to the ground, as ifstruck by lightening. In other cases the animal trem-bles, showing laboured breathing, a weak, small characterof the pulse, and marked palpitation; is stupified, stum-bles about and becomes very excitable and unmanage-abl-3 towarcls the close, often tearing his own flesh withhis t?,eth ( furious anthrax. ) Convulsions usually pre-cede death. Sometimes paralysis sets in early in thisdisease, death takin^ place usually a few minutes af terthe animal has fallen to the ground. The Apoplectic form is the most commou variety ofanthrax met with among camels in India, while it is oo-easionally seen also in horses and in oxen. The furiousand paralytic

forms ave chiefly seeu in the horse. It is



The tropical diseases of the horse ? [C?IAP. AXTUKAX. well kuown to the Germans ; for, I find Röll in hiaLehrbuch der Pathologie und Therajrie der Thierarzte,1885, says, "that the common people in some parts ofGermany speak of it as the Devil's shot, blood-plague,"etc, and he regards it as a very frequent variety ofanthrax in Germany. Horses usually drop to the groundsuddenly, and expire without a struggle. Camels, in -most cases, ' run wild' for about fifty paces or so, and.suddenly drop to the ground as if shot, and usually die-without a struggle. Dr. Röll believes death follov/3through paralysis of the lungs and heart's action. Myobservations of a great many cases lead me to confirmthis view, while in other case3 in which death was morerapid, or I may say instantaneous, it was caused byshock. Post-mortem

examination shows no congestionof the brain, and hence some object to the use of th<5term 'apoplectic.' If so, wc may speak of it as that formof anthrax in which death usually takes place by ner-voxts shock, to avoid misapprehension. Diagnosis: The furious and paralytic forms of an-thrax are liable to be mistaken chiefiy for rabies. Whenparalysis is the main symptom, the diseases with whichit may be mistaken are rabies, kamri, beri-beri,remittent fever and other diseases of the blood attendcdwith effusion on, or changes in the spine. Diagnosis willbe rendered easy by ( a ) a microscopic examination ofthe blood and other tissues showing presence of the ba-cillus anthracis peculiar to anthrax ; by ( b ) the historyof the case, and the appearance of the disease in otherforms in other animals ; and ( c ) the course

and symp-toms of the disease.



The tropical diseases of the horse '•] 5 AVTBtBAX. cabbüNcle.—Ia the Ludhiana* form o? anthrax, andoccurs as a subcufcaneous infiltratie» and enlargementwhich, in the horse itt India, is seen chiefly under thejaws and regiem ai the throat. Dieckerhoff, of Berlin,agrees with us in this opinion. ( Lehrbuch der SpeaiellenPathologie und Therapie der Thierarzte, 1885.) It leadsto death usually from sufibcation, owing to the mechani-cal obstruetion that results from cedema of the larynx. The swellings are diffuse or circumscribed, sometimesfluctuating, but usually tense, and there is no craeklingsound communicated to the fingers on percussion. Bolliuger and Feser in Bavaria, and Arloing, Thomasand Cornevin in France have noted the presenee of thebacillus anthracis in the

blood and other tissues of ani-raals aff?cted with emphysema iufectuosum and haveconcluded that the presenee of the organism confirmedthe identity of emphysema infeciuoswm and anthrax b&-yond doubt. Bitt it is also known that " anthrax veryfrequently makes its appearance at the same tune asemphysema infeetuoswm " ( Röll ) ; and we have no evi-dence to show that the two diseases have not often co-existed in the same animal. * We have sometimes wondered why, in these days of reformedspelling, grammarians, translatere, and lexieographers as they are,cling to Lodiana as the proper spelling of this well known station.We have even suspected that their way must be right and the offi-cial " Ludhiana " wrong. But we learn from several recent refer-enees, that

Ludhiana, pronounced Loodhiana, gives the sound aanearly as possible in English letters. When the British veterinari-ans went there in 1811 to investigate the disease which is namedafter the station, they found that some Givilians had invented an*tymology for the name, as the abode of the Lodi, and were callingit Lodiana, so they did the same. And it has become more diffi-cult each outbreak since, to change the widely known name of the" Lodiana Disease."



The tropical diseases of the horse [CHAP. G ANTHRAX. Hess * has now shown that milzbrand and ' rau3ch'brand' ( emphysema infectuosum ) are not the same dis-ease. The fungus causing the Iatter has been carefullystudied by several authors, but it is difficult to saywhether the descriptions of Arloing, Feser, Ehler, orWilliam Koch are the most correct rogarding its chiefcliaracteristics. Feser and Arloing's observations showthat the bacillus is constantly found in the body of ani-mals affected with rauschbrand, and that the disease isinoculable. The fungus remains in a spore form in thebody, and all the disease changes are dependent on this,which is, at present, a large fact in itself, although nota complete enough one. Although this malady ( charbon sympiomatique of

theFrench, rauschbrand of the Germans, and quarter-ill,black-leg, etc. of the English ) has great resemblance toanthrax proper, it is clearly a disease of its own, havingnothing in common with anthrax, for the followingreasons : (a ) The fungus of emphysema infectuosum is, ae-cording to Arloing, quite distinct, both in its morpho-logical characters and mode of growth, from the bacillusanthracis ; ( b ) Emphysema infectuosum cannot be com-municated to rabbits and youug calves, and only in amild form to horses, donkeys, and white rats, which takeanthrax readily by inoculation ; ( c ) A large quantityof fluid is requisite in order to transmit emphysema in-fectuosum from one animal to another, whereas a very * M. IJeu, Bericht iiber die entschadi-gten Ransehbrand undMilzbrandfallc

im Kanton Bern Wiilirnnd der Jaltrc 1884 und1885, ncbst eirwr Wmenschaftlichen Abhandhmgüber den Zusam-?m-nhana der atmospliarhclwn E?nftusue mit dem Ilavschbrand.Bern, 1886.



The tropical diseases of the horse t] 7 ANTMKAfc. small quantity suffices in the case of anthrax ; ( d ) ?n-jection of a small quantity of virus protects against fu-ture attacks of emphysema infectuosum, but gives noimmunity against anthrax ; ( e ) In anthrax the bloodand the spleen generally show marked changes, but inthis disease they rernain unaltered; (ƒ) This diseaseis caused by bacilli, but is not set up if the bacilli areintroduced into the circulating blood : in order to pro-duce it the bacilli must act in the cellular tissue. I have to mention in this connection a form ofmalignant sore-throat in cattle which I was deput-ed to investigate* some time since at Allahabad. I wasordered there to inquire into an outbreak of diseasereported as anthrax. My investigations led me to theseconclusions, briefly : (a) Malignant

sore-throat incattle is caused by the bacillus asdematis, which is trans-missible from oxen to oxen by inoculation ; ( b ) Thefatality is low in cases in which early fomentation andblisters to the throat have been resorted to ; ( c ) Thecause of death is purely accidental, and due to mechani-ca! obstruction of the throat, and suffocation ( VeterinaryJournal, April, 1886.) It should be stated that, Messrs.Gresswell (Ibid, Nov., 1886 ) who have recently in-vestigated this disease, have confirmed my observationsrelative to the nature of the germ which causes it, andhave shown that it is a specific disease distinct fromanthrax. It gives us great pleasure to find our observa-tions corroboratcd by such able veterinarians. I trustthat the cases I have reported may suifice to show thatby early treatnient of throat lesions, a

class of cases * See Reports Non. 552 and 553, dated 18th January, 1886, tothe Inspecüng Veterinary Surgeon, 2ud Circle, Bengal.



The tropical diseases of the horse [cHAft 8 AJfTHKAX. hitherto found most intraotable, and extreniely fatalwhen left alone to ehance, is capable of being very satis-factorily dealt with. I have seen the saaie disease, lately, in the dog, inwhich it was charaeterised by the appearance of a largeswelling of the throat and neck, the swelling boing atfirst painful and tense, but rapidly becoming painlessand crepitating, It was foliowed by sloughing of thothroat, and was fatal. The same bacilli were found inthe fluid punctured from the swelling, as I showed inthe malignant eedema of cattle. Kitt f shows the reseinblanco which exists betweenthe bacillus of charbon symptomatique and that of malig-nant cedema, which is so frequently seen in the loweranimals. In their clinical and

pathological features the" two " diseases are identieal. Kitt shows that the ba-cillus of malignant cedema is transformed into that ofcharbon symptomatique, which must be considered acommon variety, presenting similar biological eharacters. the CUTAKEOUS form of anthrax, in which the struc- tures of the skin are primarily invaded, leading te erup- tions, boils and abscesses. This is the least dangerous form of anthrax, because results due to changes in the skin are not at all comparable with those following changes in more important organs of the body, as the lungs, intestines, kidneys, etc. The functions of the skin can be taken up more easily by the lungs and kidneys, than those of the latter can by the skin, when labouring under disease or derangement. And this

fact has often )>een overlooked, it has seemed to me, in considering the relation of external to internal anthrax. t Devts. Zelts. fiir. Thkrmsd. u. Vcrgl. Pathologie, 13 Bd.,4 *. 5 Heft. 1887.



The tropical diseases of the horse I.}                                        ANTHRAX.                                       9 intermittent anthrax is that foi-m of the diseasewhere the anin?al revives after an attack, and some daysafter a relapse occurs, and the case is often entered aa afresh one. This form of the disease was flrst noticed, incattle, by Bollinger ; and in the last outbreak of anthraxin Government camels at Cawnpore, I recorded severalsuch cases. {Report on Anthrax in Camels, datedCawnpore, 1885-86.) I have seen a few instances in which relapse wasnotod during the eourse of anthrax fever in horses, theterm not being made use of unless there had been decidedreturn of the symptoms of anthrax and of bacilli in theblood, accompanied by a temperature above the normal,the condition being remarked usually every

fourth day,and in many cases lasting longer than 24 hours. Veteri-nary surgeon Hazclton (Quarterly Journal of VeterinaryScience in India, April, 1888 ) who bas lately investi-gated an outbreak of anthrax at St. Thomas' Mount,practically confirnis these observations relative to thetemperature variations seen in anthrax which I hadshown in my Report dated Meerut, 1886-87. Simple remittent fever in animals terminates not un-frequently in anthrax, the same as in typhoid fever seenin man ; for remmittent fever is no bar to other specifiodiseases, especially anthrax in animals, and óften co-exists with the latter, as I have shown. The questionarises, Is there a form of remittent anthrax distincfcfrom simple remittent fever, or is the one a precursorof the other ? I think we must acknowledge both viewsto be correct, for,

judging from recent experience, weknow that, whilst anthrax fever of a remittent type wasprevalent in one part of the station, carrying off several



The tropical diseases of the horse [OHAP. 40 AXTIIRAX. animals, in another part of the same station there worecases of siraple intermittent and remittent fever without,in this instance, oausing a single death. This 1 notedin an outbreak of disease in " waler " remounts arrivedfrom Calcutta during January 1887, when anthraxamong the horses of the 8th Hussars had all but eeased,in Meerut. Besides the above named varieties of anthrax, manycases are complicated with baemorrhage from naturalopenings, as the nostrils, urethra, anus, etc. Deatliffrequently results from hsemorrhage into the abdomenand thorax, due to rapid multiplication of the bacillusanthracis and plugging of the capillaries, producingrupture. If I needed anything to confirni my faith in thedifferent forms of anthrax I have described and seen

inIndia, enough could be found in the literature of thesubject, which has beeu lately described by French,German, and Swiss veterinarians. If it be asked towhom these observations are due, it becomes difficulfcto do justice to British veterinarians and to others atthe same time. With regard to the features of anthraxmentioned, I can honestly say that most of the formsI have described I have met with myself; but Imust add (1) that they are the same, or nearly the sam?as those described by a Committee of veterinary sur-geons appointed by the Government of India to reporton the disease many years ago ; and (2) that they arethe same, or nearly the same as those described by Con-tinental veterinarians. We, I believe, had long beenanticipated by the lattcr, who got the start of Englishveterinarians in these

matters, and who are, moreover,



The tropical diseases of the horse 11 H ANTHRAX. now ahead of us. To Bollinger, Röll, Dieekeraoff,Friedberger and Fröhner, more than to any other, »eswe our sense of indebtedness for all our knowledge,and who are the first anthorities in Earope on. thissubject, and.second to none in the world. CONTAGION OF ANTHEAX. Tlie modes of eonveyance of the germs have no specialrelation to the question of anthrax only : it is notsettled by what channels, in eaclvinstance, the germs ofspecific diseases in general travel. Thxis, cholera, typhoidf e ver, etc, have each its suspocted sources, but no onesource can be made to apply in each particular outbreak.It is possible the germs travel through various channels,some known and others unknown. Among some of theknowa channels

may be mentioned the air ( Tyndall );water ; grass-roots obtained from burial groundsof anthrax anected animals, where earthwornis( Darwin ) act as the intermediate bearers ; and directcontagion from animal to animal. From what I latei ysaw of an outbreak of anthrax in horses of the I7thLancers and Native Cavalry Regiment at L'jcknow,1 have littlö faith in air as a medium of contagioniö this disease, as the two batteries of Artilleryclose to the Native Cavalry Regiment escaped con-tagion, although not many yards' distant from theC.ivalry lines. However, a volatile form of contagionin anthrax is recognisod by many observers. Zundel( rZeeueil de Med. Veterinaire, May and June, 1871 )recognises a ftxed and a volatile contagion ina:ithrax ; and Fleming also mentions it. Many so-

calledspontaneous outbreaks of the discase may be explained



The tropical diseases of the horse n [cHAP. AKTHR.VX. on the possibility of air being a medium of contagion,the germs floating in the air, more during certain condi-tions than during others, alight on susceptible animals. Though anthrax is almost always confined to horseswithout necessarily affecting the ponies that have tobring the grass, it is not always easy to tracé a di-rect source of infection to the latter. The disease maybe carried by flies, or by other agencies abovementione'd,in different outbreaks ; but often I have had reason tobelieve it was eaused by the germs existing on the her-bage. It has been too generally concluded that thebacillus anthracis is a parasite whose natural habitat isthe animal tissues, and is only accidentally present

onvegetation, instead of, as I believe, the exact reverse—that it is naturally present on the vegetation and onlyaccidentally present in the animal body, which isprobably also the case with other diseases eaused bybacteria. Nowhere is anthrax so prevalent or so fatal,we have seen, as in grass-lands in India where cattlehave not grazed before—a fact which many nativebreeders of horses, as well as cattle and sheep ownersand others in India have learned to their cost. Bysuccessive or continuous occupation, and by drainage,such pasturage becomes healthy. These resufts speakfor themselves, and I do not think there is any othermethod of treatinent which will suppress such outbreaks,though there are many therapeutic agents which actbeneficially in

individual cases, but in an inferiordegree. Instances of anthrax communication by affected ani-mals, I have reported in the case of this disease intro-duced amoug camels belonging to the Army Transport



The tropical diseases of the horse i.j                                    ASttibA?.                                 13 at Cawnpöre, on the arrival of affected animals fromAllahabad ; ahd also in tlie case of slaughter cattle atAllahabad sonie yéars ago, through inter-coinmunicationof suspected cattle eniployed in carrying fodder forhealthy ones. Such instances coüld be multiplied adinfinitum. Aruong indirect means of contagion may be metitioriedthe excreta of animals affected with this disease, and*bedding, clothing, utensils, etc, used by them. Alsonies, vultures, jackals, &c, all of which may be activeagents in promoting the spread of anthrax. And, lastly,the bodies of affected animals in particülar, which shouldbe always cremated. If this were done in the case ofvillage cattle

also, and burial prohibited, we should hearless about grass-cutters' ponies introducing anthrax intoeantonments than we now do. The bacillus anthracis, by its excessive multiplicatiortjhas a mechanical effect, apart from all other considera-tions, in impeding the action of the heart, in blockingtip the minute capillaries of important glaiids and pre»Venting secretion and excretion, etc, as evidenced by thesymptoms of this disease. In the heart the bacilli ofanthrax abound within and around the vessels, and iuthe interspaces of the muscular fibres. In the liver theyoccur in the intralobular venule and its adjacent capil-laries. In the kidneys they are found especially in theglömeruli near the surface of the organ, in the afferentand efferent small vessels, and in

the uriniferoustabules and in the Urine. They exist also in themilk» In the liings they are found in great num-bers around the alveoli, completely choking the minutecapillaries, and leading, in other situation3, to rupture,



The tropical diseases of the horse [('«AP. 14 ASTHBAX. ecehyuiosis, and effusions. When tiis effus?on is exeess-ive, and near important organs, as round the larynx,it is sometimes the immediate cause of death. It inter-feres with, or entirely suspends the funetion of impor-tant organs by its pressm-e. When the efi'usion occursunder the skin, it frequently constitutes well detmedtumours. The blood in anthrax shows an excess of white cells,with the presence of baoilli anthracis, is unusually dark,and does not readily eoagulate. The micro-organism of anthrax has certain distinctivecharacters, which will enable one to distinguish it ingood specimens with a reasonable degree of certainty ;but in many cases a doubt is left in our mind which canonly

be removed by the test of inoculation. The an-thrax bacilli usually appear under the microscope as short,stiff, non-motile rods, and have their ends cut off sorae-what abruptly, as it were ; although this varies in somocases. They vary a-lso in size in diöcrent animals (Deutschemed. Wochens., 1881,) and sometimes in the same animal.(Report on Anthrax in Meerut, 1886-7. ) The formand external appearance of a microscopical organism, isnot sufficiënt to charactorise it, and I repeat that theexpert has no right to assert the existence of anthraxunless inoculation with the suspocted liquid has givenanthrax to animals used for experiment»—guinea pigs orrabbits. The bacillus antlvracis was among the iirst organismsnoted as being causative of

diseaso, and the merit of itsdiscovery rests with Délafond.* To determine its pre- * Traite *itr la Maladie dn Sang des Jletes bsvines. Paris, 1813.



The tropical diseases of the horse I.]                                        ASTMA*.                                      1 3 sence the fluid and solid tissues should be simultaneous-ly examined; it abounds more during some stages of thedisease than during others, and hence hurried eonclu-i-ions are apt to be formed wheu exaniining the bloodonly during certain stages. COUESE,ASTHRAX ACUTISSIMUS, ACUTÜS, AND SUB-ACÜTÜS. Eegarding the course of the disease, a very importantresearch, bearing on the conditions of infection of speci-fic diseases, lias been recently made in England. Inthis research it lias been pointed out that the initial doseof virus is of great importance, and in many instancesexercises a marked influence on the course and virulenceof

the disease. "Various laws havo now been made out—for example, the pathogenio dose of a virus varies inverse-ly with the predisposition of the animals to the diseasein question ; in animals not very susceptible to a disease,the severity of the affection varies directly within certainlimits with the aniount of the virus introduced, etc. Itis found that in some cases a small dose of a virus pro-duces only a local effect, while a larger dose kills theanima], aud the small dose often protects the animalfrom the fatal effect of a subsequent large dose. Al-though it is as yet impossible to measure predisposition,and thus to decide the dose for any animal, still theknowledge of the relation bet-ween these two factors i sof great importance in throwing light on its

spread inmany outbreaks ; while the fact that a considerablequantity of the virus is in many cases necessary for th eproduction of a diseaso, explains many anomalies, andaiiords indications for preventive measures.



The tropical diseases of the horse I10                                   ANTHÖASL                                   [cHh&i There are some animals which will take the disease irta very virulent type, and die rapidly, whilst in othefanimals the same micro-ofganisms Will prove relativelyinocuous, or produce only a very mild attack, charac-terised by a prolonged course. It is the same with otheL'diseases : each animal has its own idiosyncracies for nour-ishing and for starving micro-organisms, since everynutriënt soil is not equally adapted to the same micro-foon. But not only is the difference of the same tissuein different animals the reason of a different behaviourof the same microzoon, the tissue itself, in one and the'same animal, may change ünder different conditions. Itis possible that

changes may take place in the system ofthe animal, unknown perhaps to ourselves, but veryimportant to the respective micro-organisms. I willonly allude to 'vaccination' as a preventive of disease,?which evidently changes the nutriënt soil, so that themierozoa of that particular disease can no longer findnourishment, and the vaCcinated animals remain unalter-ed by an injoction which would have proved rapidlyfatal if non-vacciilated. It is furrlier ascertained, as amatter of observation, that certain micro-organismscannot thrive well, or do so very imperfectly in one bodyunder certain conditions, whereas they may be perni-cious when certain other conditions are present. It isknown that, not only in an animal's body, but cultivatedin artificial media, bacteria may retain

their propertiesunaltered, or they may undergo more or less modification, If it is true that not every nutriënt soil is equallywell adapted to a certain microzoon, that microzoondeveloping better in one constitution than in another,it must consequently be true, that one microzoon may



The tropical diseases of the horse ?>]                                    ANTHRAX.                                  17 be so changed that it may occasionally show some differ-ence, according to its surrounding conditions, in its modeof growth and other peculiarities, to such an extent thatits pathogenic activity night be lessened or strengthenedaccording to those conditions. This idea is in accordancewith what daily experience teaches with respect to plantsand animals. Plants put in a convenient soil may growextremely well, and may, to a certain extent, changetheir colour, smell and other qualities, but put in a badsoil, they will not thrive, or but imperfectly. TltEATMEMT. Carbolic acid was first recommended by Dr. Fleming,and found very useful in many outbreaks, and

in theVratch several leading articles have recently appeared,lauding the therapeutic value of carbolic acid in thetreatment of anthrax in man. Mr. Meyrick suggeststhat a convcnient method of admiuistering carbolic acidis that of employing carbolate of soda. Many years ago,Dr. Beale, in his work on Disease Germs, showed thatthe carbolate of soda is decomposed in the system, set-ting free the carbolic acid, and in this way a much largeramount of the acid can be administered without poison-ous effects, than when given in the crude form. As arule, cases do not oome under the veterinarian's caretill they are far advanced, or coming early undertreatment, run a rapid course, and then, though the bestremedies are administered, they have not the

power leftto imbibe the good which follows in the early stages andmilder cases of this disease. Therefore conclusions thatare arrived at without due consideration of these facts,



The tropical diseases of the horse I.| l;s ANTHRAX. sIiqw no graat exactnoss in stating the relation of -per-centages. Among the other iigenta which have beeafound useful, may be mentioned iodine and iron, especial-ly the psrchloride of iron recently mentioned by Steiger.Although these remedies have their uses, it must not beconcluded that they are necessarily calculated to producea certain cure in every case of anthrax ; if sueh a successcould be achieved, antlirax would no longer be the dreadmalady it has hitherto proved to be. Messrs. Gresswell,of Louth, have found the perchloride of mercury andsulphite of sodium of great efficacy in many out-breaks of anthrax fever in England. There is onething which we are frequently cautioned against inthe treatment of local anthrax

and authrax withpulmonary lesions, and that is, the application ofwarm poultices and hot water fomentations, as the useof warm nutritive moisture promotes in a high de^reathe growth of the bacillus anthracis ; and thé experiencogained regarding the treatment of South Af rican horse-pest, or "malarial" fever,* may not be without iuteresthere. The remedy I have found most useful in the dysen-terie form of anthrax which is so common in camels inIndia, as well as in local anthrax in animals, is ipecacu-anha given in large doses internally, and applicd exter-nally mixed with water. This treatment has sometinlesbeen foliowed with the best results in cases that werenot of unusual severity or already far advanced beforethe treatment was commenced. * See Mr. Nunn's Report on Horse

Sickness in South Africa,1 'eterinary Journal, 1888.



The tropical diseases of the horse CHAP.] 19 AXTHEAX PREVENTIÖN. The three csseutial points in the treatment of thisdisease are, it is obvious, change of air, change of water,and change of loeality on the first appearanee of suspi-eiuus cases. Such indications are not fulfilled by theordinary plan in vogue of drugging animals. When afew cases of this disease occur in any regiment, the risksof an enzootie attack are considerably increased bykeeping the animals in an anthrax contaminated loealityweek after week. Simple segregation of affected animalsdoes not suffice to keep the disease in abeyance. Thoanimals must leave, with the least possible delay ( inorder to avoid infection ) the tainted ground. Exten-sion of the disease is kept up for months by

persistentoccupation of tainted lines, until considerable loss liasbeen experienced. In order to obtain a favourableresult of our endeavours at prevention, it is necessaryto undergo the cost of a new flooring, and have recourseto prompt and effectual removal of tainted earth. Wemust acknowledge that, whilst firmly convinced thatdozens,of animals may be easily saved by timely adop-tion of the abovementioned precautions, there are greatdifticulties and disappointments inseparable from thecarrying out of proper segregation, which I believe to bethe chief causes of these failures. One great cause offailure, I believe, is inequality of the measures adoptedin different outbreaks, when the proper time for preven-tion had been allowed to pass by. The probability ofan

extension of this disease, depends less on the specialnature of preventive treatment recommended than oninefficiency of such measures as are often employed.



The tropical diseases of the horse 20                                        ANTHEAX                                CHAP.] The running at large of grasscutters' ponies during anoutbreak of this disease is a frequent cause of diminish-ed usefvdness of preventive measures wbich are adopted.It is often forgotten that the most critical time for secur-ing the movement of suspected animals is when thedisease is absent in others. It is necessarily of greaterimportan ce to avoid contraeting disease, thau. merely toattempt to suppress it among an already infected lot ofanimals. The extreme importance of preventing atevery poiut the chances of entrance of the contagioninto untainted lines cannot very well be exaggerated.A knowledge regarding the period of convalescence is

ofimportance in preventing risk of infection by exposureof healthy animals to one which may have just recover-ed from an attack and be still convalescent. Anthraxmay be communicated by the sick animal when theseverity of the illness is past, and while recovery is be-ing perfected, since every secretion and excretion ofthe body, in tliis disease, is a carrier of infection. Toogreat care cannot, therefore, be taken, so long as casesof this disease appear, in preventing a return of appar-ently recovered animals, which are at the time evenmore dangerous than when suffering from an acuteattack and unable to move about. Undue alarm shouldbe avoided, but we must insist on the importance offresh air, fresh water, and change of locality above all,in the

treatment of suspected animals. Recent observa-tions show that a certain local and seasonable conditionis essential to the spread of anthrax, these two factorsbeing found in a porous material, the soil, pcnetrable byair and water, and soaked with organic substances(local predisposition), and in variations in the mousture



The tropical diseases of the horse I.]                                    ANTHRAX.                                          21 and temperature ( seasonal predispositton. ) The firstessential condition of prophylaxis is immediate evacua-tion of the tainted ground, the checking of contagionby early isolation of the sick, and by observing thenecessary precautions which stave off an attack amongthe healthy animals. Immunity ia also obtained byguarding against exposure, want and debility in thecase of grasscutters' ponies, this precaution being foundnecessary, since transmission of the disease, in these, isoften dependent upon constitutional weakness, or upondegrees of predisposition and susceptibility. Actingupon our

experience of former outbreaks of anthrax, wemay formulate the following rules of prevention,namely :—(a) Not to return any animals as "fever-free"without having first ascertained, either by the use of thethermometer or other means, that such is the case; (6)To remove the conditions of soil favourable to the growthjo the microbe, the infected standings must be renewed.The prophylactic treatment of tainted localities byenforcing rules of sanitation, and by avoiding thepollution or infection of the earth with anthrax material—via. cadavers, the manu re or offal of diseased animals,will always be the chief means of preventing an out-brcak of the disease. PKOTECTIVE 1NOCULATION. It is a great

satisfaction to learn that the Governmentof India have under consideration the question of bac-terioscopic laboratories being opened in many centralstations in India; because there can be no question thatsuch laboratories are necessary, where 'anthrax-vaccine'



The tropical diseases of the horse [CHAP. f] n ANTHRAX can be prepared for distribut?on to the different mount-ed branches of the service, as well as in the agriculturaldistricts throughout the country. Looking not only tothe interests of the Army, but to the necessities of BritishIndia, the death-rate from anthrax in all classes ofanimals is a terrible calamity, and every Governmentshould do its utmost to avert it. The entire tendencyof modern inquiry is in favour of protective inoculation;enormous saving to the country may be effected by organ-ising central laboratories in India for the purpose of send-ing 'vaccine' fluid into the agricultural districts, and itis difficult to see how postponement of such an evidentmeans of saving to the country is possible. In someparts of Russia where

anthrax is very frequent, carringoff some thousands of animals of tliat country annually,preventive 'vaccination' has reduced the mortality fromthis disease to 2 per cent., as in every other country inEurope. It may therefore be considered as the mosturgent necessity which the Government of India havenow under consideration. protective inoculation has been practised by virusenfeebled (a) by heat ( Taussaint, Pasteur, and Chau-veau); (b) by antiseptics (Chamberlain and Roux) ; and(c) by cold (Gibier); also (d) by Kitt's practical method,i. e., inoculation of guinea pigs with Pasteur's attenuatedvirus; and (e) with the blood of rabbits which have suc-cumbed to inoculation {Pasteur, Chauveau, Perroncito,Eitt and others. ) Immunity from infection is alsoobtained by injection of chemical

bodies, as the per-chloride of mercury, etc, in which it is seen that afteranimals have taken a sufficiënt quantity of the drug,they are no longer liable to anthrax.



The tropical diseases of the horse CHAPTER II. "SUEEA"; OR, PERNICIOUS ANjEMIA. lx a description which I gave in my 'Equine Diseasesof India' in July 1887 on the subject of "surra", em-bracing a sketch of the clinical characters, post mortemlesions, rate of mortality, etc, I observed that it wasbocoming desirable to consider the question, "What issurra f' Whon thore was one question chiefly occupyingthe attention of veterinary surgeons in India, and thatwith regard to the anatomical features of the parasitefound in surra, there was seldom much importance at-tached to any other feature which may commend itselfto the judgment of practitioners, veterinary as well asmedical. I therefore suggested that we might still retaininterest in the parasite foliowed by our

predecessors,and endeavour to study the relations of surra with anyother disease well known to science, which we will nowconsider. It seems to me that some word is needed to def ine thecondition of the system which ensues upon the action ofthe parasite found in the disease, so as to get a betterexplanation of both cause and effect, and thus improveits treatment. I venture to think that both the public



The tropical diseases of the horse [CHAP. "surra" 2i and the profession will better value and better under-stand our meaning if it be stated what the disease is, andif its place can be specially defined. There can, I think, be no doubt that a revised nomen-clature will be of service in connection with the theoryof the subject of surra. This condition—which isattended by ansemia, pernicious and progressive; by aprolonged course, and more or less deflnite duration ; byinordinate mortality; by paroxysms of increase of tem-perature, or so-called "ansemic fever"; and by leucocy-tosis, and other features essential to it—might, perhaps,be represented by pernicious ansemia, which shows thesame features even in man. If this need of adjustment of our nomenclature is ig-nored because it is either not recognised or not under-stood, it

becomes an unrelieved want, which is apt to bemisinterpreted by the practitioner who fails to see thetrue state of the case. "When once surra ceases to be a"disease with which every one is familiar, but whichnobody understands," the treatment will become morerational and more successful. If the proper place of this disease were well under-stood, it would have a stronger tendency than anythingelse to the encourageinent of progress in its pathologyand treatment, especially upon points which have beenunder discussion for many years. The most important fact to determine appears to meto be, not merely the presence of the parasites, and theirmorphological characters, but to show their precise signi-ficance and the part they play in the productionof the disease. The study of the anatomical peculiaritiesof the parasite fonnd

in this disease lias been elaborately



The tropical diseases of the horse H.]                          OR PERNICIOUS AN^MIA.                          25 gone into by specialists in England and America, and byDr. Crookshank(Jb«rn. Mier. Soc, Ser. 2, Vol. vi, 1886)and Prof. Wm. Olser (Brit. Med. Journal, 12th March,1887) in particular. I do not think I need dilate there-fore on this subject any farther, than to show that wehave not yet considered the pathology of the diseasecalled "surra," apart from the presence of the parasitesdescribed by Inspecting Veterinary Surgeon Dr. G. Evansmany years ago. This seems strange, seeing thatthe disease has been known for many years on the con-tinent of Europe, as the equine form of perniciousanremia described by several authors. Amoug continential veterinary surgeons there seemsto be unanimity as to

the proper place for this disease ofthe lower animals, the malady being recognised now tobe pernicious aneemia. This unanimity does not appear tohave made itself feit up to date in India. Many stillseem to think that surra must always remain an obscuredisease, known only by the presence or absence of theparasites. The clinical characters of the disease, how-ever, contain many features of diaguostic value, andwhich afford correct classification. The disease has apathological equivalent in pernicious ansemia of man—-has a similainty of history and results, as may be seenby a comparison of these in the two classes of patientsmentioned. We may summarise our reasons for considering thisdisease to be pernicious anwmia, and not relapsing fever,thus:— Duration and Coukse.—That in

relapsing fever thereis seldom more than two or more relapses noted, u&u&llyonly one; whereas is surra there are usually au unlimited §



The tropical diseases of the horse u [CHAP. "sttrra" number of " relapses, " the average duration of thedisease being probably not less than two months. Themalady is usually progressive, seldom acute in oharacter.The course is sometimes prolonged to several, usuallysix to eight weeks; the average duration of the humandisease (pernicious anaunia) being also estimated at "twomonths." The average of twelve cases of surra notedby Mr. Steel (Report on an Obscure and Fatal Diseaseamong Transport Mules in Brüish Burma, 1884) wasover sixty-six days; that of several cases observed byDr, Evans (Report on Surra Disease, 1880) was twomonths. It is seen that weak animals succumb sooner,and in some outbreaks the ordinary duration of thedisease does not

exceed froin one week to a fortnight,and, frequently, may be less in outbreaks in whichreckoning was made after the date of admission on thesick report. A few cases have been seen to make slowprogress in the disease for over a year. The most im-portant feature of thj disease is that tliere is no historyof a definite onset, and that the condition is progi'essive. Fatality.—The fatality in relapsing f ever is compar-atively slight; wliereas surra has been characterised asan "invariably fatal" disease. There is probably nodisease in which the fatality is so> high as in perniciousausemia. Temperaturb.—A great deal of importance appearsto have been attached to the temperature in surra. Thisis all the more noteworthy, inasmuch as "periodicity,"which is perhaps the most

characteristic feature of thisdisease, is, after all, but an uncertain guide, as all feb-rile diseases and those due to micro-organisms in general,have more or less definite or regular periods of diminution



The tropical diseases of the horse "?] 27 OE PBBNICIOUS AMIMIA. or exacerbation. That the course of the disease showsfluctuations throughout, the fever getting better forsome aud worse on other days, was conclusively shownmany years ago by Dr. Evans, and must be familiarto every one acquainted with this disease; while themost recent investigations upon this point do but confirm,if they somewhat extend, the original experiences ofDr. Evans. It is desirable to correct the prevalent opinionthat relapses are common to this disease only. Relapsesmay occur commonly during the course of rheumatism,as well as in other specific fevers, and constitute a veryminor feature in the diagnosis of surra. No other fea-ture of importance peculiar to relapsing fever, is com-mon in surra. As we

have shown bef o re, the duration,course, fatality and other features, all speak against thorelapsing fever theory, and we cannot overlook this inany consideration of surra which pretends to be a com-plete one. As to the signiflcance of relapse in surra,this is a condition quite unexplained as yet, for it isno explanation to say that there is increased multiplica-tion of the monads in the blood during the height ofthe fever, as the same increase in the number of micro-organisms is noticeable in other fevers. There was a time whon tho statement that a fevershowed "relapses" was held to be a sufficiënt explana-tion of its nature. It is not so now, but the word stillconceals a considerable amount of ignorance, or at leastan imperfection in our knowledge of the diseases thatare included under it. We

must not restrict the term,in practice, to relapsing or famine fever, for the etymol-ogy of the word indicates such maladies as are charac-terised by relapses, and is often applied to all affections



The tropical diseases of the horse [oiiap. "sceua" 23 in whicli relapses in the fever are present. Thus, wehave two classes of disease commonly called relapsing—"a definite disease which has been described by Dr. Carterand is known as relapsing fever; and diseases in whichrelapses commonly characterise the fever, as in someforms of acute rheurnatism,* in 'Weil's disease', in essen-tial ancemia, etc. I have, moreovsr, seen a few instancesin which relapse was noted during the course of anthraxfever in horses, the term not boing made use of unlessthere had been decided return of the symptoms of an-thrax and of bacilli in the blood, accompained by a tem-perature several degrees abave the normal, the conditionbeing reniarked usually every fourth day. Veterinarysurgeon Hazelton, who has lately

investigated an out-break of anthrax at St. Thomas' Mount, practicallyconfirms my observations i-elative to the temperaturevariations peculiar to anthrax fever which I reportedmore than two years ago. Principal veterinary surgeon Oliphant observes,—"Ihave always been anxious to discover from the charts,whether there is a periodicity in the temperature ofanthrax fever. There is no doubt that the bacilliappear in crops, appearing and disappearing at varyingintervals, and I believe they hold possession of thesystem, probably in the shape of spore s, for very longintervals." The experience of Indian medical and veteri-nary offieers will confirm this, for periodicity compli-cates nearly all disease in India. * In 500 cases of acute rheurnatism treated at St. Bartholo-mew's Hospital, 40 per cent. of these relapsed,

the word not beingmade use of unless there had been decided return of joint painaeeompanied by a temperature above the normal, the conditionlasting longer than 24 hours. (Lancet, April 14th, 1888.)



The tropical diseases of the horse n.] 29 OS PERNICIOUS AN^MIA. There is great difference betweon a well-markecltertain and remittent or continued fever, but the stepsby which the phenomena of one pass into those of theother, render the temperature chart alone an uncertainguide. A point of interest we hare noted in the case of surrain India, and other veterinary surgeons had done in thatof pernicious ansemia seen in Europe, is the well-worn,but mysterious subject, the paroxysms of increase oftemperature, the so-called "ansemic fever" of writers onpernicious ansemia in the human subject. Zschokkealso, it is well known, has assigned a prominent place tothis fever, which he found to be of an intermitteut typein the horse (Schweizer-Archiv für Thierkeilkunde, Bel.25, 1883), and Fröhner has

likewise noted a niarked risein temperature on the 4th day, which, with slight remis-sions, remained high till death. (Archiv för Wissens. u.Praktische Thierkeilkunde, Bd. 12, 5 u. 6 Heft, 1886.) Clinical Histoby.—The clinical history of surra ingeneral is that of pernicious ansemia. The markedansemic conditions, observed both ante and post mortem,the leucocytosis, fatty degeneration of the muscles, liver,spleen and other organs, the general hsemorrhages, andthe chronic state of fever, which end in death in somany cases, leave no doubt as to the nature of the disease. Treatment.—I attached considerable importance toarsenic in the treatment of cases of surra, with the viewof comparing or contrasting the results with those ob-tained through the use of this agent in pernicious anse-mia, and in a

recent number of the Quarteyly Journalof Veterinary Science in India, Mr. Steel says thatveterinary surgeon Butler has reported most interesting



The tropical diseases of the horse [cHAP. 30 "surra'' results from treatment of cases of surra with "arsenicpushed as far as possible." The cases are "doing well,not losing coridition, and the temperature keeping down."This observation is worth noting, when we rememberthat arsenic is the only remedy of any value in cases ofpernicious anoemia in the human subject. In a recentpaper by Professor Osler, in the Therapeutic Gazette, hastates that in all cases of pernicious or esseiitial amemiathere was no one case of recovery in which arsenic didnot form the basis of treatment. Post-mortem Appearaxces.—Mr. Oliphant, principalveterinary surgeon in India, writes,—"In one outbreakof surra in the 18th Bengal Cavalry, in which 180 horsesdied, I made dozens of post mortem examinations, andthe

appearances in all were identical—extreme pallidityof the tissues, with perhaps a trilling serous effusion iutothe abdomen, etc. In fact, the animals looked as if theyhad been starved to death;" and Zschokke also States"that none of the principal organs show any, markedstructural cliange" in pernicious ansemia in the horse. Referring to post mortem appearances in surra, Dr.Evans, in his report dated December 1880, said—'%examined the kidneys, liver, spleen, heart, lungs and themucous lining of the stomach and intestines throughoutwith great care in every case that I had the opportunity,and I am prepared to state positively that this diseaseis not characterised by any structural organic change;it is purely a disease of the blood. In some cases therewere petechise of the mucous lining of the

intestines.In one case the kidneys were pale and soddenlike, and inanother the margin of one lobe of the lung was hepatised;but these cases being so exceptional can have had



The tropical diseases of the horse H,]                          OR PERNICIOUS ANJEMIA.                          31 iio characteristic relation to the disease." Veterinary surgeon J. Cooper, a, v. d., who liasrecently investigated au outbreak of this disease amongponies, says, in reference to the post mortem character-istics, "that the most striking feature is the ansemiccondition of the tissues generally and the absence ofrecognisable lesion." (Quarterly Journal of VeterinaryScience in India, April, 1888.) Mr. Steel lays stress on the presence of gastric ulcersas characteristic of surra; and the relation of gastriculceration to pernicious anasmia formed the subject ofdiscussion lately at the Roy. Ace. of Medicine of Ireland.(See Lancet of March 10, 1888, page 474.) Mr. Steel describes "mucous congestions

continuousthroughout the anterior two-thirds of the bowel, withthe presence of several species of worms," although heattaches no importance to these as a probable factor inthe etiology of surra. Dr. Evans had already alludedto the presence of petechia and yellow staining of themucous iining of the small intestine, so that this fact issignificant in the history of surra—the exact relationsof mucous congestion to pernicious ansemia in manhaving been already ascertained. It is impossible tosay whether this congestion of the intestinal mucousmembrane is esseatially connected with the presenceof the worms seen in surra. It is a phenomenon ofother specitic fevers, and is generally ascribed to blood-vascular pluggings and minute extravasations of blood,but it may be due to direct irritant action of the

worms,the same as in 'beri-beri,' or pernicious anasmia of humanbeings. The early symptoms of hepatitis present insurra, which is shown by jaundice of the visible mucous



The tropical diseases of the horse 33 [ohaP. "stjrea" membranes, may be due to congestion of the livercaused by irritation of the worms in the biliary capil-laries, leading to their rupture, and consequent depositsin the gland-substance such as have been described byDr. Evans in these cases. There is every reason tobelieve that when the liver has become so invaded, it isincapable not only of duly performing its own functionof secreting bile which is essential to proper digestionand health, but that it is an abiding pathological soui'eeof general jaundice, which, if not removed, may resultin the gravest evils—blood disorganisation, generulaiisemia, anasarca, etc. And in such cases the hepaticcomplication appears so marked that it is sometimesdifficult to say what share in the disease should beassigned to

it, and what to the action of the parasiteson the blood. In spite of a greedy appetite, debility appears pro-gressive in character. It is scarcely necessary to remarkón the importance of this symptom in diagnosis, as allwho have written on the disease Iay special stress on it.Professor Fróhner has noticed it in the German typeof equine pernicious ansmia (Ueber perniciöse Anomiebeim Pferde, von Prof. Dr. Eugen Fróhner, Berlin,1886); and veterinary surgeon Cooper, who has onlylately reported an outbreak of surra among ponies, inthe Berars, says, that "the appetite is seldom quite lost,and sometimes an animal continues to feed up to thevery last." Influence of season.—It has been seen that surraoccurs most commonly after the rainy season in India.There may be many local conditions—susceptibility

ofsex to climate, season, etc.—that may affect the greater



The tropical diseases of the horse »•] 33 OR PEftNICIOUS AN&MIA. prevalence of disease in males or in females, in differentoutbreaks. Dr. Moore, at a recent meeting of the RoyalAce. of Medicine, Ireland, pointed out that seasonexereised a great influence on the occurrence of anseniiaalso in the human subject. The short facts are that, i? we compare the severalfeatures of pernicious ansemia with those of surra, theidentity is very plainly apparent. When we include abroeder horizon and cansider all the clinical peculiarities,or those features by which we most readily recognisethe disease, we find abundant evidence of ideiititybetween surra and pernicious ansemia. As to the differencc in the prevalence of perniciousanseniia in male and female animals, we have observedthat the disease prevails

irrespective of all sex, as itspares neither the male nor the female sex during anoutbreak, and also attacks mules placed under similarconditions. While it is known "that the reason the hu-man female was more subject to the disease was owingto the condition of the generative system—ovulationand menstruation—causing greater disturbance in theblood forming process in the female than in the male ;at the some time ansemia was common not only to thefemale, when special calls were made on the vascular?System in puborty, but to the male also." (Brit. Med.Journ., March 31, 1888, page 700.) From a comparative point of view, it is interesting toobserve how the above manifestations of perniciousansemia, correspond with those shown in man, in whomthe fatality, duration and course, and other

featurespcculiar to this disease in animals are represented by soclosely allied characters. The marked ansemia noted in



The tropical diseases of the horse 34:                              "surra"                                   [ciiap. surra, the paroxysms of increase of temperature, theduration and course, and the extreme fatality, togetherwith the history of the parasites seen in the blood, f orma group of coditions sufficiently diagnostic of perniciousanaemia. The leucocytosis which is a marked featureof pernicious ansemia, is also characteristie of surra, andwhich in typical cases is always present., Now, with regard to the parasites in surra, to whichI attach importance. The only point especially to noteis that, besides the organism described by Dr. Evansand named after him as the trichomomas, or hce?natomonasEvansi, there is sometimes found another, a bacillus,*and which I believe to be more or less common, thoughnot specially

connected with the disease. This bacillus was found associated with beri-beri inBurma ponies described by Dr. "VVallaco Taylor (Report onBeri-Beri, or Kekke, 1880), a disease marked by paralysisof thehindquartersand extremely fatal—symptoms whichhave been remarked also in pernicious anajmia ofequine patients described by German veterinary surgeons.(Archiv fiir Wiss. u. Praktische Thierheilkunde, Bd.12, 5 m 6 Heft, 1886.) Has the organism in questionany connection with disease, or is it a special organismonly associated with it and whose life-history is not yetdetermined , are questions which cannot be considered assettled. Many of these bacilli are probably of a septictemicform accidentally present in certain cases. Dr.Pekelharing, of Atchin, has only recently demonstratedthe presence of

special diplococci in cases of beri-beri.(Brit. Med. Journ., Nov. 26, 1887.) * Monograph on "Surra," or Pernicious Anasmia in the LowerAnimals, January, 1888.



The tropical diseases of the horse *1 35 OR P?ENICIOÜS AltJEUIA, Dr. Carterf has also very recently found bacillar formsassociated with malarial fever in man. It would appear as if, with the discovei-y of the surraproducing organism, the pathology of the disease wassatisfactorüy settled. This, however, is hardly the case,for the following considerations, among others, renderit evident that in surra cases other features in additionto the function of the parasites have to be explained.Thus, we find similar parasites present in healthy rats.Then again, we have the fact, on which I have not asyet dwelt, that, in order to produce disease changes inanimals, various eonditions, such as appear in surra, areessential. That these parasites are not of themselvesable in many cases to set up the disease

changes presentin surra is evident also from the fact that they are fre-quently present in the blood of rats without producingsurra. Thus Dr. Crookshank has shown that in ratsapparontly in perfect health, in London, the same para-sites were present in the blood, without causing anylesions corresponding to those seen in surra. In fact,he says these rats appeared in perfect health, althoughmore than 25 per cent. showed the parasites in theirblood on examination. Dr. T. E. Lewis had demonstratedthe same parasites in the blood of healthy rats in India.In the case of successful inoculations with surra bloodcontaining the parasites, it is not possible to draw asharp line between the action of the parasites and thatof the blood from surra cases, because a number ofeonditions are always combined in the

same case. The + Note on some Aspects and Relations of the Blood Organisms inAgue, 1888.



The tropical diseases of the horse [chap. "surra" 36 organisnis have never been isolated apart from surrablood, and the disease then produeed by inooulation; andthis fact is of interest in connection with the blood ofrats containing similar organisme, without 'giving risoto any apparent disease. To this we may add theobservation of similar parasites by Dr. Evans in theblood of diseased as well as healthy eamels( VeterinaryJournal, 1881, p. 10), which require explanation. Littloinsight can be gathered from the observation of parasitesin the blood of diseased as well as healthy animals, whenthe eonditions of their growth remain as yet utiexplained.Whether cases of surra oceur in the horse, like thoseof pernicious ansemia in this animal described by Conti-nental veterinarians, as the result of the growth

andaction of parasites in the blood, we do not know; forthe same parasites which seem to be the cause of surraare often present in the blood of other animals in consider-able numbers without causing surra. It is easy, how-ever, to understand that the parasites may becomepathogenic under certain eonditions; and these eonditionsmay be found in surra. The mere presence of thesemonads in the blood would not appear to be sufficiënt ofitself to lead to the production of this disease. This isvery well seen in the case of the rats and camels wehave described before. Here we have evidence that al-though the parasites exist in large numbers, the eondi-tions are not always favourable for their growth andaction as in other animals. We may consider the eonditionswhich aid the action of these organisms, and

the chief ofthese is what we may vaguely term general and localdepression of vitality. A number of experiments showthat when the vitality of a part lias been lowcred by



The tropical diseases of the horse Il,]                      OË tEBNICIOÜS AMMlA.                              37 cutting off the blood-supply for a comparatively shorttime, organisms grow in that part rauch more readilyand luxuriantly than if the blood-supply had not beeninterfered with, The trichomonas sanguinis attacks theweakened blood eorpüscle, and assimilates the rich storeof protsids eontained within the highly organised butcomparatively non-rosistent cell. By the aid of thisstore of proteids it acquires increased energy to reproduceits like and to repeat the process of attack upon theblood-cells, producing a state of general disease. In normal conditions the action of the trichomonas san-guinis is checked by the vital resistance of the tissue ele-mentsjbut let this Standard be to the least extent lowered,and

the chances of an invasion at once become great.This is even more true of the hsematozoa than of thehsematophyta. Observe the readiness with which theascaris lumbricoides and other abdominal worms attackchildren in preference to grown up people, because of thedifference in the vital reaction of the tissues; for, in thecase of the latter, the conditions of growth of the para-sites would be absent in the healthy mucous membraneof the intestines but more frequently present in children.We also know that the same parasite attacks certainhorses in preference to others placed under similar con-ditions; and these horses are said to be "subject to theworms." The great importance of these facts in explana-tion of the etiology of snrra will be at once apparent. One can hardly conceive that these

organisms shouldexist in the blood, in any numbers, without affecting itprejudicially, though we know that they have been föundin the blood of animals which were apparently healthy.Of course, it is düEcult to deflao any absolute Standard



The tropical diseases of the horse 38                               "svkra"                                  [ohap, of perfect health, and there may be a considerable amountof caehexia, even in animals appearing quite healthy,What the peculiar change in locality or action on thepart of the monads may be that determines the diseasedcondition, is one of the points which needs elucidation. We naturally ask if there be any analogy in the be-haviour of other parasites in this respect ? Dracunculusmay cause little or no trouble in the earlier stages, butdeveloping, changing place, and discharging its embryos,the gravest results follow • trichina in its earlier stagesis comparatively unfelt, but may become the cause offatal disease. It is easy to understand that the active monads ifdirectly removed from a case of surra and used

alongwith surra blood, may produce the disease if enteringthe blood of an animal said to be free from it, when infact the monad as well as the infecting agent wereemployed together in the same injections. We maytherefore conclude from these facts that, in order toproduce surra in animals, various conditions, such asaffect the patient's system as well as influonce theparasite in question, are essential; and that in the ab-sence of these conditions, the same parasites may frequent-ly be present in the blood without causing any disease-Were this not the case, we would expect to iind thedisease most readily contagious; whereas all experieiiceproves this to be incorrect; for, to quote the words ofDr. Evans, "I find no evidence to show that the diseaseis either contagious or infectious in the ordinary sense."

Similarly, in regard to the relation of anchylostoma tothe anasmia of Ceylon, it has been noticed that thisparasite was so frequent in the post mortem examination



The tropical diseases of the horse «.] 6h pbesicioüs an^miA. 39 of cases that did not die of ansemia, that it is doübtfulas to whether its presence invariably gives rise to ansemiawith all its train of symptoms.—(Brit. Med. Journ.,June 30, 1888.) Dr. Carter* lias now demonstrated that malarial feverin man, is of the nature of hsematozoic affections; andthere is no doubt as to the presence of closely alliedftagellated monads in the blood of horses suffering fromBurra; yet in some animals the same parasites seem toexercise no ill-effects whatever. A real difficulty liesin determining the relation of pathogenic and non-patho-genic hssmatozoa, and in tracing the distribution of thosewhich play the róle of general infectivity. But the factof there being a difficulty to contend with in no wayaffects the question,

'What is the relation of hsematozoato inf ective diseases ?' I believe many more of the f evers,which show a paroxysmal tendency and may be seencommonly attacking our animals, will be found to be oftbis nature. From a simple consideration of the presence of nagel-lated monads in surra, it is at first sight dif?icult to sayex'actly how the clinical and pathological facts are to beexplained, whether surra has auy relation to ague inthe horse, because allied organisms have been describedas present in intermittent and remittent fever of mant;we know that similar parasites have been seen in other * On the lately demonstrated Blood Contamination and Infee-tive Disease of the Rat and Equines in India, 1888. t The Lancet of June 16, 1888, says, that "they are the onlyorganisms of this class of

luematozoa that have yet been discoveredin human blood."



The tropical diseases of the horse 40                              "süera"                                   [c??xp. animals (rat and camel) apparently in perfect health.Such a fact in itself is sufficiënt proof that infusorialorganisms of more or less similar appearance exist undervarying conditions—pathogenic and non-pathogenie—-without implying any necessary connection between theconditions themselves. Hence Dr. Carter thiuks that,as has been stated to be the case in other diseases, organ- .isms morphologically identical may have Tarying patho-genic properties. I think, in order that we may under-stand the pathology of surra, it will be as well perhapsto examine into its clinical features, and see if theybear any relation to any well-known disease of man andanimals. Such an examination seems to us to be dis-tinctly

indicated in the interest of our patients, andmust always be of thé deepest interest to to the practi-tioner. Those who have appreciated the true nature of surrawill not be surprised at the excessive mortality it causesin our animals. In the meantime, further mvestigationsare needed, as it fe fully admitted by Dr. Carter thatthe proof of the trichomonas being the cause of surra isincomplete. No matter what the fate of the monads,theclassification of the clinical characters peculiar to surrais an object of the first importance, and the interest inthe share taken by infusorial organisms in the produc-tion of this disease affords no exception to the rule. Itis remarkable that, witli all our attention and careshown in the past in the invostigation of the charactersof the monads seen in surra, the clinical features of thedisease

were not similarly considered. We iirtd accord--ingly a variety of designations now in use, and we stillrelyfor the most part ontheintorpositkm of sidequestions,



The tropical diseases of the horse 11.1 41 OR PERSTICIOUS A?MEMlA. so that our facts are built up so far as they go onthe suggestion of others, instead of being founded onfacts encountered by us in aotual practice. There is a further aspect of this partieular questionwhich calls for attention. The above-mentioned monadsare not the only organisms of this class of haematozoathat have been discovered in the blood of animals. Al-though they may undergo changes in their nature, intheir passage from one host to another, vet there aredifferent species, distinct from each other, which play apart in the dissemination of disease in animals. The observation of parasites in intermittent feverof the horse (Equitie Digeaseg of India, July, 1887,p. 4) resembling those described byLaveran in the bloodof

man during the ague paroxysms, receives confirmatoryevidence from the pen of Dr. Carter, who found that inninety-three instances of malarious disease in man(intermittent fever, siinple remittent fever, and spleniccachexia) these organisms were present in nine. As tothe influence of blood-parasites in causing disease, itis satisfactory to note that, in addition to the case ofintermittent and remittent fever above described, thereis the further fact of Dr. Kynsey's observation of thedisease called 'berl-beri,' or anchylostomiasis in Ceylonbeing also duo to a hsematozoon, which afford interest-ing confirmation of the views already advanced by veter"inarians on the continent of Europe, in which similarparasites have been shown to be the cause of fatal ansemiain horses. Other animals, besides the horse,

have been known tosulfer from the disease. Megnin describes a symptoma-tic type of this disease seen in dogs and cats, which



The tropical diseases of the horse [cHAP, "surra" 42 was caused by an ankylostome produoing ansemia, andwhich is, without doubt, similar disease to the symptom--atic form of ansemia in man. Johne saw tliis diseasein the dog as a secondary affection föllowing a suppura-tive form of disease. Imminger has observed enzooticoutbreaks of it in cattle. Fröhner describes hatingonly recently seen cases of this disease in the horse, andFriedberger also saw an outbreak of it in the sameanifflal. We know how severely animals suffer from the pre-sence in the blood of other minute organisms. Thestrongylus tetracanthus gives rise to epizootic outbreaksof emaciation in horses in many districts of England(Gresswell, Manual of Jlquine Mediciue, 1885); thestrongylus contortus lias been known to produce a

forniof pernicious ansemia in the horse (poikiloaytose) observ-ed in the Buenos Ayres (Wernicke, Be.uts. Zeits. fThierm. u. vergl. Pathologie, 13 Bd., 2 u. 3 Heft, 1887);the presence of the anchylostomum duodenalis and thetrichocephalus dispar in the intestinal canal gives riseto ansemia, or beri-beri in man (Kynsey, Report on Anw.mia, or "Beri-Beri" of Ceylon, 1887); and the samoparasites havo been found associated with perniciousansemia in the lower animals described by ProfessorFröhner (Archivf Wiss. u.Prakt. Thierheükunde, Bd. xii,5 u. 6 Heft, 1886) and other veterinary surgeons,Chlorosis in man owes its origin to the dochmius doudena-lis (Leukhart); whilst not only anasmia but liver diseaseand a foi*m of dysentery are produced by the sameparasite (Fayrer.) The organism I figured in the

Veterinary Journal ofMay 1882, as causing an outbreak of "influenza" among



The tropical diseases of the horse ll.J                           ÓR J?ERNICIOÜS AN^MIA. 43 the horses at Woolwich, is a no less remarkable instaneeof an animal parasite in the blood, which closely resem-bles the filaria sanguinis of Lewis, setting up a specificfever in animals. The disease was characterised byrelapses, the pyrexia being noticed to recede and recurwith interveniug periods of respite. There was presentcatarrhal symptoins and icterus, with an intermittentcharacter of the pulse, and a tendency to cardiac throm-bosis. The convalescence was protracted. On the whole it must be confessed that while thefriet of the presence of the trichomonas in surra is wellestablished, the laws of its growth and action are by nomeaus well understood. Sources of Infbction.—The surra parasites enterthe

body of their hosts with food or water, and probablypass by way of the bile-dwcts into the blood. They canonly infest animals which are kept on a similar dietand water. But even among these many possess animmunity against their action- In consequence of thedietetic relations, the access of these parasites can beprevented by timely adaption of the necessary preeau-tions and by a change in the food and water-supply ofthe horses. The shallow pools or marshy places whichare their natural habitat are very liable to dry up afterthe rainy season, and at this time of the year grassbrought in from such places by the native grasscutterswould contain the embryoes which, gaining entery intothe system of horses, undergo development into themature worms seen in this disease. Having gained en-tery

into the alimentary track, whether by means ofthe drinking-water or along with the grass, they emigratethence into the blood, which contams incredible numbors



The tropical diseases of the horse 44                                 "sürra"                                [chap. of them. The reeeption of the triohomonas, or its em-bryoes, through sound skin is open to question. The action of the surra parasite has been described asthatof'tearing,' 'dragging,'or 'tugging'at the blood- corpus-eles. Is the action of the strongylus armatus any differ-ent on the mucous coat of the intestines and intima of tlieblood-vessels ? The surra parasites are believed to poss-ess suctorial organs, but they probably absorb theirfood by endosmosis through the body-wall without anymouth at all. They are transferred from one part ofthe body to another, along with the blood-current, bytheir wriggling movemeuts which are aided by theflagella. Varieties.—There is anotlier variety of surra, whichis never acute

from the begiiming, or scarcely evensub-acute. It is truly chronic, may last for months, andthough in the end perhaps equally fatal, is more slowlyso, and occasionally intermits during its course. Thoughsuch animals may be seen to be frequently on the sick-list for debility due to general loss of blood, indicatedby anaemia of mucous membranes, a weak and readi-ly excitable pulse, and swelling of the limbs, etc,they cannot be saki at any time to suffer from more thanchronic asthenia, and, to say the least of it, theirappetite remains as good throughout the course of thisdisease as when they were in perfect héalth. Such casesoccur sporadically, are not very uncommon, and I believe,a number of rejections by means of special castingcommittees to which every battery of artillery and regi-ment of cavalry is

liable in India are due to this disease.In most, if not all of these cases it is exceedingly diflicultto i?iake any impression by the use of internal remedis.



The tropical diseases of the horse ».] 45 Öft PEENICIOUS ANjEMU. ?hey are liable to frequent intermittent attacks of de-bility, in many cases the animals falling away to a mereskeleton, In the treatment of such cases a mostessential element is removal from the place where thedisease was contracted. In the acute form, as mentioned before, the diseaseis very fatal, but in the milder and more ohronic formrecovery is sometinies noted, although the malady beingliable to recurrence it is difficult to say whethor thisreally takes place. Complications.—-There is a tendency to the develop-ment of a watery condition of the blood, resulting inamemia and degeneration of the cerebro-spinal centres,which gives rise to the paralysis sometimes seen inthis disease. But though spinal, hepatic, splenic,or other

complications, may intensify the severity of thedisease and hasten the fatal termination, they are notessential concomitants, and appear to originate in thepeculiar state of the blood and to be kept up by itsprogressively imperfect elaboration. I must leave theconsideration of paralysis proper, or 'kamri' as it iscalled, to another chapter, but I may just say thatthere are more causes than one which are coricerned inthe production of this disease of horses. The pathological changes that take place in the variousorgans and tissues of the body as a result of surramay be characterised, in a word, as degeneration due toimperfect nourishment. The blood itself is renderedunfitted for thepurposes of proper nutrition, and degenera-tive changes of an adipose character, sometimes leadingto disintegration of

portions of the imperf ectly nourished^isue, take place. When organs and parts so weakened



The tropical diseases of the horse [chip. 'SURHA* 1(. by starvation are distented with anaemic blood whichthey cannot utilise, sloughs result from gangrene of theimperfectly nour?shed tissues, as evidenced in theulcera-tions of the stomach, etc., noted in this disease. The ulceritself, once formed,"suffers from nutritional defect, owingto the impoverished state of the blood which preventsthe formation of resisting tissue around it, and oftenleads to perforations. The alimentary mucous mem-brane in general will be found to be in an anremiccondition, with petechise and ulcerated spots the resultof disintegration and atrophy. Although the tissuespresent a blanched appearance, there is a large depositof fat all over the body, but especially noticeable underthe skin. This gives to the tissues a peculiar

jauudicedappearance, which is shown to be due to deposition offat globules seen under the microscope. It is easy touuderstand how a proeess of abstraction of blood, afluid ricli in oxygen, by the parasites, would lead tothe conversion of albuminoid tissue into fat. Pathology.—If we look through the list of postmortem changes special to surra, we shall see that theyalmost all amount to changes centred in the blood, andall other changes are subsequent to this. The blooditself becomes ansemic, and shows an accumulation ofleucocytes owing to their not undergoing the natura 1transformation into the coloured corpuscles. The redcorpuscles are much altered in appearance, being crena-ted or irregularly shrivelled, and sometimes assumingcrescent shapes, although it is doubtful whether tholatter may not

be only another stage of the trichoinonas.There are a number of sinall, colourless disks or blood-plaques in the serum. When examiiied fresh after



The tropical diseases of the horse IL] 17 OE PEENICIOUS ANiEMIA. staining iu sol. of methyl-violet, they appear as""small,circular disks, whieh quickly alter in shape, and havehence been mistaken for fragments of white-cells. Ifthe parasites destroy the red corpuscles leading to theirdecrease, what explanation can be givon of the accumu-lation of leucocytes 1 The facts connected with thepathology of this disease strongly support the view thatan increased number of leucocytes in the blood cannotbe accountod for on the theory of parasitic action alone,as it is doubtless in some way related to changes associ-ated with the lymphatic system of which we possesslittle or no knowledge as yet. The lymph-follicles of the intestinal tract, especiallythose of the small intestine, are svvollen and

enlarged,and there is an accumulation of a sero-lymphoid fluid inthe stomach and small intestine, and sometimes also inthe abdominal cavity, in excess of that found in health.The lymphatic glands throughout the body are gen-eralij more or less swollen and cedematous. There isoften acute dropsy, with no other post mortem lesionsave extreme ansemia and yellow-staining of the^tissuesdue to fatty degeneration*. As the lymphatic glands supply lymph-corpuscles tothe blood, this may account for the eXcessive productionof leucocytes, although how and in what way this extra-ordinary accumulation of leucocytes in the blood isproduced in surra has not yet been clearly explained. The effect of this disease on the system seems, in fact)to be the production of what is probably a weak tissue, * Tlie

heart was found to be the seat of marked fatty changes iuoasas seen by Mr. Steel and those described by German authors.



The tropical diseases of the horse [CHAP. "subea" -IS and one unable to resist in any way the attacks of theparasites. Treatment.—Surra in animals seems to have beensomewhat frequent of late in many stations in India,and notwithstanding all that has been done in recentyears to elucidate its pathology, its medical treatmentdoes not seem to have advanced very much. Consicleringthe frequency with which outbroaks of surra are metwith, and the large number of deaths which have foliow-ed the attempts to effect a cure, I think that thetreatment of this disease demands more serious attentionthan we have hitherto accorded it. The remedy aboveall others which has been spoken of by all veterinarianswithout exeeption, is arsenic, pushed as far as possible.This treatment has sometimes been foliowed

by recoveryin cases of pernicious anremia in man, and Continentalveterinarians have noted recoveries from it in thatdisease seen in the horse. The cases which have ro-covered under this treatment prove, I think, as far asthey go, that arsenic is a specific for the disease, in thesense that ipeoacuanha is a specific for some forms ofdysentery, and quinine for fever. We attached consider-able importance to arsenic in the treatment of cases ofsurra, with the view of contrasting or comparing theresults with those obtaincd tbrough the use of this agentin pernicious anremia; and veterinary surgeou Butler, inBurmah, hasonly lately reported mostinteresting results' from treatment of cases of this disease with "arsenicpushed as far as possible." The cases are "doing wcll, notlosing condition, and the temperature

keeping down."There is little doubt that if the disease is treated earlyby arsenic, quinine, iron, and perhaps the vermifuges,



The tropical diseases of the horse II.]                              OE PERNICIOUS ANiEMIA.                              49 such as thymol, turpentine, santonin, etc, and by removalfrom the contammated area, or, if that be impracticable,by changing the water and making some variation inthe location of the animals, great benefit, if not absoluteremoval of the disease, may be secured. To obtain themost satisfactory results, it should be treated early,beiore marked tissue changes have taken place. If thetreatment be adopted at a later period, it may still be?beneficia!, though less so than in the early stage. Chloride of ammonium should be given to relievesymptoms which ai-e chiefly referablc to congestion ofthe liver. The symptoms referable to hepatic congestionin surra are signs of the parasitic action—danger

signalsso to speak—-and as such should be early averted, ifpossiblo. Calomel is saicl to be necessary to removethe profuse mucous secretion in the intestines whichprotects the worms. Since "we recommemded the latter,veterinary surgeon Cooper has tricd another preparationof mercury, the hydrarg. perchlor. in the treatmentof surra. Ho fouud that the cases "improved greatly"imder this treatment, and were "progressing towardsrecovery." Good results may here be anticipated bythe use of this agent, due to its physiological. action inincreasing the normal activity and vital resistance ofthe cells, and enabling them successfully to resist theattacks of a parasite common in surra. Atees is much usedin native practicc, and there may be cases in which itmight be expediënt to use it; but it can in no way

takethe place of arsenic and other remedies above-mentioned.Hypodermic injection of quinine has a powerful effectin reducing temperature during the paroxysms. Iknow of nothing that has an antipyretic power as the



The tropical diseases of the horse ë0                              "surra"                                  [cüaP. sulphate of quinine, for it decreases the temperature,retards tissue change, and prevents or modifies periodecity. When complications aiise in the course of surra,as paralysis of the hinder quarters, etc, they should tetreated in accordance with the plan adopted in suchcases. Exercise should also be conjoined to the abovemcthodsof treatment, as there are many oases in which regulanwalking exercise will improve the nutrition of the mus-cular system and of the heart, and tend to the promotionof circulatory vigour, which may influonce the amouutand number of micro-parasites found in the blood andalso their probable modus opefandi. Surra is a disease of debility, and it is very desirableto keep up the strength of

the animal; and for thtóreason plenty of nourishment must te given, but itshould te fhiid or semi-fluid, aud of the most bland andunirritating character—linseed tea, starch gruel, etc,All remedies of a sedative, or depressing nature shouldbe avoided, as they are unneeessary aud tend to establishthat which it is our object to avert—debility. Changeof locality and climate is most favourable to recorery inthese cases. The interesting series of facts now briefly recordedhave led us on step by step through many difficultiésand much obscurity in the past, in atlength recognisingthe rektion between surra and pernicious aatemia ofman and the lower animals, and we have further sliownits analogy to the 'South Wales disease' of ponies describ-ed by English voterinarians, a parasitic disease whichprevails as an

enzooty during certain seasons and carriesoff" many scores of animals in that couutry.



The tropical diseases of the horse 11.]                       Oft PEENiaiOUa ANAMIAi                             31 I Such facts as these deserve very thoughtful study, asevsjdences of the éxceeding likeness of the features üotedin man and the lower animals in what seems to us thesame disease. Whether the comparison be made in thesymptoms, or in the duration, course, fatality and otherfeatures, the evidence is of the same kind, and is convin^cing enoUgh. Beri-beri in man {Lancet, October 22, 188?) is probablythe same disease as surra in the lower animals. It isdescribed as occurring under two forms—one which ismarked by paralytic symptoms, the othef in which adropsical condition predominates, the same as in surraseen in the lower animals. The Lancet recently publisheda full account of the malady

which is known as beri-beriin many parts of this country, to which reference maybe made for its poculiar characteristics, "the mostconstant and striking of which is the progressive ansemia/'Medical practitioners in Ceylon have shown that thepresence of the anehylostmum duodenale in the caseof humanbeingscaUsedperniciousansemiaorberi-beri, andsometimos no trouble; if, however, the anasmia was alsopresent, the parasites were always present; althoughthese parasites alone in large numbers are unable toproduce beri-beri in the bodies of other men enjoyingperfect liealth. (B?it. Med. Journ.,June30, 1888.) Whatmedical experience and research have indicated,Veterinary investigation appears to confirm, as may beobserved on au inquiry into the liistory of beri-beri andsurra respectively.

There is every reason to believe that,in a few years, important changes will be effected in thenomenclature of animal diseases which once seemedcomplicated or obscure. The importance of correct



The tropical diseases of the horse 52 [CIIAP. "SÜERA; uosology i» (lisease, it would be difficult to overestimate,not only on accoutit of its bearings on pathology, butbecause of the influence of treatment upon our animals,should the nature of the disease be not rightly under-stood. We shall speak in future of one disease—perniciousansemia: surra, beri-beri, kekke or Burma disease, pan-duwa or Ceylon disease, South Wales epizooty, etc, be'ngmerely synonyms. LITEMATURE. Mec?TOT, Me/. Timrarzt, 1882. Zschokke, SchKeizcr-Arohir f. Thkrhcillivnde, 1883. Jhone, Si'wJis. Jahresbericht, 1884. Imminger, Wochcnsehrift f. Thierheilk. u, Yiehzneht, 1886. Fröhner, Archivf. Wisscns. u. Prakt. l%ierheilkunde, 1886. Railliet, Zoölogie et Medieale et Agricole, 1886. Burke, A Pamphlet on "Svrra," or

Progressive Pernicious Anwmia, Marcli, 1887.Friedberger u. FröHSEB, Lehrbuch dtr Spcclellen Pathologie tt. Therapie der llausthlcre, Vol. ii, April, 1887.W-Ernickb, Deitt. Zeitschr.f. Tkiermed. il. rurgl. Pathologie, 13 Bd., «u.3 Heft, 22 June, 1887.Burke, A Jionograph on "Surra," or Pernicious Anamia inthe Lener Animals, January, 1S88.



The tropical diseases of the horse CHAPTER III "kamri"; ob, paraplegia. The Indian word kamri serves to describe in a generalway the diseases of the loins, and especially paraplegia.A somewhat similar disease in man is called "ardhang",or more literally "adhangi," adha meaning half, and dngbody, i. e. having the use of half the body, or affectinghalf the body only. ETIOLOGY. The causes of this disease may be divided into climatic,hygienic, dietetic, surgical and specific. climatic causes.—The atmospheric changes are afrequent cause of the disease in the horse in India.This is especially remarked during damp seasons, and isexplained on the "chili theory", according to which thenervous system, in ondeavouring to adapt itself to thenoeds of the body, exposod to the great and violentchanges of

temperature said to occur during certainseasons in India, breaks down and becomes disorganised;that is to say, kamri is essentially a disease of the nervous



The tropical diseases of the horse 54 [ClIAP. "kamei" sjstem caused by exposure to climatic conditions. Chiliis probably a wrong term to use, for the breakdown isneariy as often occasioned by exposure to excessive heatas to excessive cold. Fatal kamri is often caused byexposure to heat in some cases probably by cerebralhfemorrhage. These cases occur not only on exposure tothe direct action of the sun's rays, as when the animalshave been depressedor exhausted af ter a long march andare afterwards made to stand in an open camp withoutshelter, but also in the case of animals otherwise exposedto great heat in this country, especially in animals whichare over-crowded, badly housed, and exposed to foul airat night, as ia the case of grasscutters' ponies duringtherains. Fresh arrivals in India,

especially Australian re-mounts, are more prone to sulfer tlian other animalswhich are acclimatised and are native to the country.It is easy to understand that a country-bred animal willbear an amount of heat with impunity, which wouldprove fatal to a new arrival; although when the temper-ature rises above a certain Standard, all animals succumbalike. Animals in regular exercise, and those acclima-tised to the country, are able to withstand a very hightemperature, beyond what such a temperature wouldexert on the bodies of other animals. If the atmospherebe pure and moderately dry, and if the health of theanimals be not otherwise impaired and so long as thefunctions of perspiration, urination, and respiration arefree, such animals will withstand a very great amount ofheat. Ill-health from any cause

operating from withinand malarious and ill-sanitary influence acting fromwithout the body, predispose the animal to the disease.



The tropical diseases of the horse Ift,] 55 OR PAEAPLEGIA. Government horses are less likely to suffer because theirgcneral health is maintained by proper stabling and freshair, whilst private and natives' horses succumb whenplaced in unhealthy surroundings. The effect of impureair on the bram which is supplied with contaminatedblood is to depress and even to pervert its activity. Itis a mistake to suppose that heat alone, especially dryheat, unaccompanied by any of the causes above enumer-ated, produces this disease. Even if we wero to admitit possible that the animal was affected by a "stroke ofthe wind," or loo as the natives believe, we must admitthat the effects of impure air would be still greater bypoisoning the blood which would exert its action on thenerves and brain. This most

important subject of "wind-stroke" has beenso much discussed, and is so well-worn, that to dweil onit at any length would be superfluous. It must be atonce admitted that if the hot winds had any appreciableinfluence in exciting the disease known as kamri iuIndia, the proportion of cases during the dry, hot monthswould be much greater than during any other seasonof the year. Considering the large number of caseswitnessed during the rains, and even in the cold weather,this knowledge of its characteristic will impart astimulus to future inquiry employed to throw light uponthis subject. It is quite open to question whether theromaining few cases, seen in extreme hot weather, do notoccur as a result of some of the conditions enumeratedabove, and which predispose the animals to the disease.Some

of the most serious cases are those which come onunder cover atnight aswell asby day, when the animalshave in no way been exposed to the rays of the sun.



The tropical diseases of the horse [cHAP. 96 "KAMRl" An atmosphere that is loaded with moisture particularlypredisposes to the disease by preventiug evaporationfrom the skin, and this is a much wider source of dangerthan actual rays of the sun. Hence it is that the dryatmosphere of the North-West Provinces and the Punjab,is much better tolerated than the damp atmosphere ofBengal; and the greater frequency of these cases towardsthe close of the rains as compared with those seeu duringdry weather, may be similarly explained. "Veterinary surgeon Spooner Hart, of Calcutta, bas late-ly pointed out ( Veterinary Journal, July, 1887) that, bothkamri and roaring are the result, in many insta nces, ofexalted body temperaturc, such as occurs iu huntersand race-horses during training and galloping, and inthe class of cases

knovvn as thermic fever (sunstroke.)From a large numbor of observatious made in thesecases, it lias seemed, lirst, that the chan^es of temperaturein certain seasons are sudden and violent; and, secondly,that the connection between these variations of temper-ature and perhaps the malarious character of localitiesin which tliey are oftcn observed is such as to lead tothe conclusion that if not in themselves the cause of thedisease, they uncioubtedly have a most intimate counec-tion with it, and suggest precautionary measures In local-ities where kamri is most frequent. Much may, indeed,b? done in all cases by avoiding exposure to the above-mentioned extreme variations of temperature, and bymainteuance of "tone" in the nervous system. dietetic cacses.—Besides climatic conditions, tlieroare also certain dietetic causes in

operation which producekamri both in horses and in men, and which havobeen proved sufficiënt to induce this disease when



The tropical diseases of the horse ML] r,7 OB PARAPLEGIA. experimentally given toanimals, or taken byhumanbe-ings, as food. A variety of Indian pulse, which is found tobe indentical with the Lathi/rus Sativus, and known as thekusari, kasar, tiura, tiuri, and latri, is fraudulentlymixed with grain sold in the bazaars in India, and isa frequent cause of paralysis in horses when eaten insufHciently large quantity to have effect. It is grown asa cold weather erop, and on land which will raise noother kind of pulse—chiefly on clayey soils, and on land"submerged in the rainy seasou, and which hardens duringthe cold weather almost to the consistency of stone, andsplits up into long, deep fissures. It occasionally gro-wsin rice-fields whilst the rice stubble is still standing.ChemicaUy it is exceptionally rich in nitrogenous con-

stituents, and this may account f or its tendency to produceparalysis. Horses which have been fed on the plant fora considerable period drop while performing the lightestwork in consequence of paralysis of the hinder extremi-ties, and in many cases death follows from bilateralparalysis of the lary ngeal recurrent nerves and consequentasphyxia. It is true tliat animals fed on coniparatively largequantities of the kasari dal have sometimes escaped allliarm; and notwithstanding that it is so oftcn presentin the gram allowed even to regimental horses, only onoin a hundred ever develops kamri; but the. progress oftlie disease is slow, and although in small quantitiestaken at long intervals it may not be foliowed by anyill-results, the numborless cases in which a long-continu-ed use of tlie kasari dal has been seen to produce

kamriin our horses, should secure some attention. The experi-once of many former outbreaks of kamri will show what



The tropical diseases of the horse 58                                     , "KAM Bi"                                  [CHAP. time will accomplish in horses fed even in small quanti-ties on this legunie. It produces myelitis or beemorrbageof the spinal eord, leading to secondary degeneration,although there may be no naked-eye indications of thisspinal cord affection on making a post mortem examina-.tion even in cases far advanced in the disease. Sübgical conditions.—(a) Reflex Karnri.—Clinicalobservation teaches us that not merely motory impressions,but those also which cause sensatioiis, may be reflected;so that the impression of one part is experienced bysensation in another. Impressions on the ultimate dis-tribution of one nerve produee scnsations in parts sup-plied by another nerve, or by another branch of thesame nerve.

Thus in shoulder lameness, and in lamenessnoted behind due to renal and cystic disease, calculi, etc.,the sensatioiis cannot be referred to direct nervous com-munication, but to an influence refiected, probably fromthe spinal centre only. In intestinal concretions, andin acute colic in the lower animals, we are familiar withlameness from pain reflected to the extremities. Experi-mental facts show that there are reflex inhibitory centrosin the cord. "VVe are acquaiiitcd with nerves whose actionconsists in the inhibition of the action of other nerves;and so pathologists have been induced to look upon reflexparalysis and reflex inhibition as very similar processes.(b) Traumatic Kamri.—Kamri is sometimes produoed inits worst form from injury to the sj>irie. SPBCIFIC causes.—Symptoms resembling those of ordin-ary

kamri may be seen accompan3Ting the course ofcertain specific diseases, but especially that of authrax,rabies, surra and others. We are familiar with a formof paralysis of the hinder qüartors which occurs in



The tropical diseases of the horse m.] .50 OH PARAPLEGIA. cases of rabies in the horse, but cspecially towards thejatter stages of that malady ; and this form of the diseasesinmlates kamri in the horse wlien the history of thecase is not known. Diagnosis is genei'ally easy wheuwe have the previous history of the case, and when othersymptoms, absent in kamri, have been remarked in thecase preceding the paralysis. 2.   Similarly, one form of anthrax, attended with para-lysis of the hinder quarters, may be mistaken for kamri,but is distinguishable from it by (a) the course of thedisease; (&) the concomitant symptoms of anthi-ax, whichare never witnessed in kamri; and (c) the presence of thebacillus anthracis in the blood and other tissues of thepatiënt. 3.   Dr. Wallace Taylor made the observatiou ia 1880,that

outbreaks of bori-bcri in man were frequently asso-ciated with outbreaks of paralysis in animals—butespecially in ponies and mulea in Burma, China, Japanand adjoining countries—and that this discase of animalshad a pathological relation to that seen in human beings,in that the blood of affectcd animals showed, on examina-tion, the same organisms—bacilli—as Dr. Taylor had dcs-cribed in beri-beri of man. The subject of beri-beri hasattracted considerable attention in India and elsewhere,and every day new and hitherto imperfectly understooddiseases are coming under its nomenclature. Sir J.Fayrer even suggests that pernicious ansemia is probablythe same disease in Europe. Cases of cedema of obscureorigin, as well as other diseases so often met with inpractice in India, might also be shown to be but

differentforms of beri-beri. One fact is noteworthy in Dr.Taylor's account, namely, change of situation and climate



The tropical diseases of the horse [criAP. 60 "KAMBl" always brings about an improvement in the cases; andthis fact has been noted also in animals, as Dr. Tayloi"mentions both an acute and a chronic form of paralysis,and it is the latter cases which benefit inostly by a changeof situation. 4. We have seen that paralysis of the hinder quarterssometimes characterised cases of surra in India, and Pro-fessor Fröhner has noted the same feature in Germany,where this symptom of paralysis was not infrequeutlypresent in pernicious anremia in animals. DIAGNOSIS. I think the etiology of the disease shows that thesubject of kami? in thehorse—whether true or symptom-atic ka?nri—is at once wide and interesting, and there-fore worthy of our closest eonsideration. We must not,however, confound the simple

forms of kamri with thosedue to specific causes, which are readily distinguishableby the course and concomitant symptoms, the presence ofthe specific organisms in the blood and other tissues, theinfluenco of treatment, etc. The paraplegia accompany-ing the course of specific fevers—anthrax, rabies, suri'a,etc—is not a neurosis, but is without doubt symptomatic,arising from reflex irritation of some remote disturbance,in this instance probably some blood-vascular derange-ment of congestive character. It is obvious that, thespiual cord being a complex organ, any reflex irritationarising from it would be more or less generally manifest-ed, thus explaining the posterior paralysis sometimesnoted in the course of these diseases. It is generallytransient in character, of varying degrees of severity,



The tropical diseases of the horse III.]                                      Olt PARAPLEGIA.                                     61 and usually passes off on the disappearance of the othersymptoms common to the disease. The paralysis inkamri comea on quite independently of any febrile dis-turbance, and always runs a prolonged course, the symp.toms lasting for many months or even years. In fact,general belief stamps the disease to be, as a rule, incura-ble through lire: hence all animals affected with kamri,in the old stud days, were sold by public auction, asunfit for the service. SYMPTOMS. A horse affected with kamri stands in the stall withhis hind legs vinder him, i. e. places them somewhat for-ward uador the bolly and parallel to each other, insteadof one leg before the other as in health. He changeshis position now and

then, and again stands as aforemen"tioned. In backing, he does so with difficulty, and dragshis hind legs under liim, and, if any force is used, evengoes down sometimes on his haunches. In trotting, helias a rolling action behind, and the hind legs swing f romside to side, especially in going up or down hill, whichis noticeable from the hips downwards. In turning at atrot on the left, the animal swings the off hind leg out-wards, and the near hind leg when turning on the rightside. Some severe cases have a difficulty in rising in thestall, and, except in cases of kamri from injury, theyevince no pain on pressure to the loins. PROGNOSIS. The prognosis is more hopeful in young than in veryold animals, as in the latter it is less amenable to treat-meiit even in the early stages, and in either chronic or



The tropical diseases of the horse 62 [CHAP. "KAMRl" ordinary kamri serious symptoms are more likely tosupervene in older horseg than in young ones, in whicliit is under the control of appropriate treatment. I thinkthat it may be stated generally that a person sliould notpurchase a horse for at least twelve months af ter ameüora-tion of the acute symptoms, and that he ought not to doso whilst any weakness in the animal's action is noticed,whatever time has elapsed since apparent recovery. TBEATMENT. The treatmentwhich is found most efficacious in practiceis the internal administration of nux vomica, commenc-ing with 20 grs. doses, and gradually increasiug theamount to two drachms each dose, given twice dailytill improvement is noticed. In some cases the iodide ofpotassium will be found

beneficial, with iron and othertonios. It is always wcll to administer a physic previousto commencing the treatment by more specific agcnts.When symptoms simulating those of kamri proper followin the course of any specific fever, the same treatment-will be indicated as is found beneficial in the manage-ment of that particular fever; we must, in fact, treatthe disease, and not the symptom in this instance. In the case of gram so obviously faulty as thataforementioned in which the presence of kasari dal isunduly heavy, a committee should, if occasionally convened, act as an effectual check upon the culpablecarelessness of contractors. The presence of a few of thekasari seeds in a relatively large bulk of gram is doubt-less of no great moment, and it is not easily avoidablein soine districts during certain

seasons of the year; butwe must contend for a reasonable degree of official



The tropical diseases of the horse m.] D3 OR PARAPLEGIA. attention on behalf of the general health and food supplyof the horses. It used to be said that animals fed ongrain containing the kasari dal have frequently escapedall harm, and the view that it lias any action in produc-ing kamri in horses has quite recently been denounoedas "theoretieal." Nothing would be gained by substi-tuting gram mixed with kasari dal for the pure gram inninety-nine cases out of a hundred, and something wouldin every case be lost. In those cases of kamri where heat is the primarycause of the diseaso, the object is to reduce temperatureas speedily as possible, and before tissue changes havetaken place. The bowels should bc relieved at once andinjections of quinine given hypodermically to reducetemperature and

blood-pressure. Locally, the judiciousapplicatiou of cold by affusion, and counter-irritation byblisters over the spino are esscntial. PATIIOLOGY. The symptoms of kamri cocsist in disordered iijnerva-tion and general functional derangemcnt, leading tosecondary changes which inay be found in varyingdegrees of severity in different cases. There is inarkedhypersemia and extravasation of blood causingpressure on the cord, which is found to have undergonodegencrative chansres of the nerve cells ; the latter areatrophied, shrunken, or eaten away, the connectivo tissueof the cord and membranes being hvpertrophied. The corditself is sometimes seeu to bs enormously thickened dueto this hypertrophy of connectivo tissue. The above changes are, doubtless, of secondary origin,the result of the'

disturbance of function, and afford no



The tropical diseases of the horse [CHAP. G-f "KAMEl indication of the morbid influence by which the functionis disturbed. The one almost solitary fact which wehave to guide us in seeking for the seat of thedisease is the change in the irritability of the mortornerves of the hinder quarters. This proves beyond adoubt that the nutrition of these nerves is changed. Butsuch a change in the nerves suggests a similar changein the mortor nerve-cells of the 'spinal cord. Of thesethe mortor axis-cylinders are the processes, and sharethe changes in nutrition of the parent cell. Moreover,the loss of power, or paralysis itself, indicates that thereis a morbid state of the grey matter, since we know thatonly nerve-cells -can liberate the energy which causesmotor power. We may feel sure, therefore, that themotor nerve-

calls of the cord and the fibres proceodingfrom them, are in a morbid state. But whether themorbid condition arises primarily in the cord, or descendsfrom higher centres, we cannot teil, and opinions whichmay be given, that this or that part of the brain is theseat of the disease, would belong, in the present state ofour kiurvleiige, to the region of unsupported theory. Weare not justified in going for the seat of the diseasebevond the spinal axis, including the grey matter of thepons and medulla, in which a morbid state ismidoubted-ly indicated. The enduring alteration in function provessome change in their nutrition ; but the fact that thischange remains limited to weakened power, and frequent-ly passes away entirely or becomes greatly improvedunder appropriate treatment, proves that it is compara-tively

sliglit in degree, and probably limited to such finemolecular changes as could not be recognised bv anymeans of iavestigation at present at our disposal.



The tropical diseases of the horse CHAPTE?l IV. "BABSATI;" OB,ATEOPIIIC CABCINOi(A, From 1838 to 1879 nümerous essays, papers, and othercontributions were published on this subject of barsati,especially those which came from the pens of armyveterinarians serving at that time in India ; and nümeroustheories were propounded as to its nature. These observations refer to a few additional branchesof inquiry set forth here, and I believe they may not bedevoid of interest as supplying a continuation of thehistory of the disease ; while, at the same time, it willbe of some importance on account of its nomenclatureand pathology, barsati being confounded in India withmany other diseases, some of which are sufficientlycharacteristic, while others may be said to possess onlya casual resemblauce to it.

It is therefore necessary tohave as clear a view of the disease under considerationas possible, which can only be obtained by comparingits characteristics as they occurred to various observersin separate localitics, in different years and seasons, andunder varied conditrons of climate and treatment.



The tropical diseases of the horse "baesati" [CIIAP. (36 Since I first sketehecl my experience of barsati in theVeteritiary Journal in 1880, and especially since the publi-eation of my Pamphlet on .Barsati or E.juine Cancer in1686, the leading idea of that cxperienco has been largelyrecognised. Thus, it has lately been asked whethercaucer is not more provalent among our animals incertain districts of England than hitherto recognised ;and the disease was already well-known to veterinariansespecially on the continent of Europe, and, more recent-ly, has been described in America also. The conflicting ideas or dogmas urged as to the propertreatment of barsati prove that the true theory that canalone govern a rational scheme of treatment is not yetfairly recognised. Following the views of Mr. Collinsand of some of the older

practitioner», there are thosowho advocate the parasitio theory as constituting thewhole explanation of barsati, and who assume that thetreatment of this disease consists in removing the parasitesfrom the sore, if possible—when they arej ustified in leavingall else out of consideration, well satisf?ed ir tliey can patchup their cases even for a few months. As regards theclinical features of the disease in their relation to humancancer, all that we cansay is thatthereis apeeuliarlilcenessin all its phases, not necessarily limited to the history oft!io parasites, which has an important hearing on thepathology of the disease. At the same timo, the parasitiotheory will not suflice to explain all the facts regardingcancer or barsati in our animals, seeing that the diseaseis not producod by injection of the parasites into theeireulation, unless

sorne otlier detenniniug cause, suchds injury or previous attack, comes into play ; and be-eause also the disease not infrequentlj occurs when no



The tropical diseases of the horse tr.1 07 OR ATROPH?C CARCINOMA. parasites cair be demonstrated in the sores, save suchas develop on the outside of the latter in specimenssteeped in special solutions. Cancer, as a disease in the lower animals, does notfind a place in many of our best treatises ou veterinarysurgery, and the literature of the subject of malignautgrowths in general is so scant that, in the course of myreading, I have only met with but one or two classifica-tions attempted in English, although it has been madethe subject of repeated consideration by Continentalpractitioners. The comparative claims of the diversedivisions of the subject of malignant growths it is atpresent unnecessary to discuss. It will be convenientin this place to regard the disease simply from its owuaspect, and to show that

sufficiënt importance is notassigned to it in the treatment of the malady. In ac-cordance with this view, I have attempted to invite theattention of the members of the profession to the clinicalfeatures of which no satisfactory explanation lias yetbeen given. In this chapter I have collected certainbits of evidence which may help to advance the inquirya stage, even if my arguments should'fail to convince tliecritical. I propose to consider the subject under the followingheads, in which we have to appreciate the experienceand iudications given by practitioners in human surgery,and in turn to compare our own with them. "We haveconstantly searched lor a kind of index to these facts ;and from them, whenaccumulated in sufficiënt numbers,we may be enabled to deduce general conclusions :—



The tropical diseases of the horse [chAP\ "barsati" 88 GEOGRAPHICAL DISTRIBUTION. Tlie geographioal distribution of barsati gives perhapsthe best indications of its pathology. Tho indicationshave rather increased since the important researclies ofSir James Paget, Mr. Haviland and others on the dis*tributiou of cancer in England. It is eonclusivelyshown that in human beings cancer does not prevail toany extent, if at all, in certain roeky districts whichafford much limestone, and suggests preventive meansin other districts where it is more prevalent. Dr. HeuryButliu lias already shown that "High and dry localitiesare unfavourable to the occurrence of cancer, and thatthe , disease flourishes chiefly in low, flat parts of thecountry (England) which are covered by alluvium andwatered by many streams that are subject to

frequeutfloods." {Brit. Med. Jour., July 11, 1885.) A fact connected with this differeiiBe of distribution isthat which I pointed out sonie years ago, viz. that theprevalence of barsati was associated with the principalriver systems of India. In examining the distributionof barsati in India,-we found that the lüghest precentageof admissious from this cause was noted in the Bengalstuds, which were situated on the banks of the principalriver systems in the country. The Government studat Hajipur, near Patna, was abolished many years agoin consequence of this very prevalence of barsati ainongthe horses. Since my return to India recently I hadshown the prevalence of barsati to be greatest in stationssituated on the banks of the river Ganges, and that inhilly districts which were located some distance awayfrom the principal river-

beds, there was to be found an



The tropical diseases of the horse IV.]                         OHATROPHIC CAECItfOMA.                         69 exceptional decrease in cases of this disease. Take, forexample, Jubbulpore and Saugor Districts. Here thereis an entire absence of barsati, noted in animals oftenpreviously affected in other stations, as shown by theveterinary history sheets. Not only in this district, butin others further down the valley of the Narbada, theBijawar rocks afford limestones of various qualities* andone which the famous 'marble rocks' are particularlynoteworthy, both for the beauty and purity of thematerial of which they are composed. The Saugor rocks which contain a great proportionof limestone, are also seen to be free from barsati.Since my connection with this station, now over twoyears, I have not known a single case of primary

barsatieither in Government or in private animals. Raipore District, in the Central Provinces, wherelimestone is so abundant throughout that it would bedifficult to say where it is not found, I am told by manyold residents that barsati is practically unknown there;and veterinary surgeon Hazelton writes to say (Q. J. V.S., ApriL 1888) that "barsati is practically unknownat St. Thomas' Mount", in Madras. Spontaneous resolution of a barsati sore sometimestakes place on arrival into a hilly station, and I haverecently had examples of this in battery horses at Saugor,as shown by the veterinary history sheets ; and I attri-buted the cure to the change of stations, where theanimals showed rapid recovery under simple treatment.In oue case the disease had recurred several times whenin another station, which rapidly recovered on

arrival at * Geology of India, Part iii, by Ball.



The tropical diseases of the horse [CHAP. "barsati" 70 Saugor, and has never since appeared. Principal veter-inary surgeon Olipliant has drawn special attention tothe fact, mentioned in my Pamphlet on Barsati publishedin 1886, that taking horses, the subject of barsati, to thehills, brings about a speedy improvement. I have re~commended several horses suffering from this disease tobe taken to the hills, with marked benefit in every case. It will thus be seen that the disease prevails chieflyin low-lying, damp localities, and that in rocky stationsit has been wituessed only as an exception, at longintervals. The rocky nature of the soil here doubtless assists inreducing the number of admissions from this disease;but whether by its physical or its chemical characters,it is difficult to say. "The silurian and

other rocks thatassist in reducing the prevalence of cancer", says Dr.Haviland (Lancet, March 10, 1888), "do somore by theirphysical than their chemical characters." While Dr.William Stanwell advocates the treatment of óancerby lime salts, notably burned oyster shells, 'and saysthat cancer mortality is less in limestone districts inEngland. (Lancet, April 21, 1888.) Barsati flcurishes in the low-lying parts of Indiawhere heat and moisture are combined. It is seldomor never heard of on the hills or in dry, elevatedlocalities ;? and the Collective Investigation Committeein England, who were recently engaged in an inquiryinto the prevalence of human cancer, bring forwardevidence to show that that disease prevails under similarconditions. Dr. Lyford,* of America, writing on barsati, * Yetcrinary Jimmal, May,

1886.



The tropical diseases of the horse IV.] 71 OR ATROPHIC CARCINOMA. says,—"It seems to be confined to the neighbourhoodof Minneapolis and St. Paul, with the exception of afew cases which migrate each year." Minnesota, with itschief towns, St. Paul and Minneapolis, offer a climatictype precisely similar to that of India in the rains. Thechief drawback to the above-mentioned districts is thotrying and unbealthy period which accompanies theannual melting of the snow. Geographical distribution has never yet been studiedin relatiou to barsati, as far as I am aware ; but this un-due prevalence of that disease in some stations andalmost entire absence in others, requ?re f urther investiga-tion. Moreover, the remarkable difference in the prevalenceof barsati in dry and wet seasons, which I pointed

outsome years ago, is sufficiënt to warrant us in believingthat there is something underlying in the causation ofthis disease which has yet to be revealed. Anotherfact connected with this difference in relation to locality,season, etc, is that which I first pointed out in 1880 to thereaders of the Veterinary Journal, namely, that in myinquiries into the characters of barsati, I had noted thatthose who would best understand those local conditionswhich are coincident with an increase of this diseaseshould study well the distribution of human cancer."There is abundant evidence to show that cancer doesnot thrive in high, dry localities, where the soil is keptsweet by the absence of floods, and the nature of therocks which either underlie it, or form its principalconstituents ; and that it does thrive and become

veryfatal where floods prevail, where their emanations aresheltered, where vegetation is killed, and where, afterthe floods have passed away, a rank herbage springs up,



The tropical diseases of the horse [CHAP. 7:2 "BARSATl" composed of sour grass and bitter plants." (Lancet, March10, 1888.) CLINICAL CHARACTERISTICS. The relation of barsati to cancer of man has present-ed great interest since our first announcement on thesubject, and if the identity was not before actuallysuspected, the clinical observations and experimentswhich appear in the past literature of the disease clearlypoint in this direction, and which establish the identitycontended beyond cavil or dispute. There areincluded in the faets given, reasons which, not refutedby the parasitic theory, require separate and permanentrecognition. We must now examine the several clinical features ofbarsati and human cancer, and see if we can find thatany of them show marked and definite relations to

eachother. I give quotations of the disease as seen in thetwo different species, for it is necessary to form a judg-ment as to. the relatjve characters of each and to have awide overlook on experiences which have been in thepast recorded. My opinion is, and it is founded oncareful investigations of many years, du ring which timeI have witnessed the disease in its most varied andpronounced aspects, that barsati is a disease common torobust condition of body, and that, altliough appearingin all animals, it is most frequently seen in horses ha-ving reputed good condition of body, the health onlysufFering in proportion to the advance of the diseasefrom local parts to the internal organs. I believe therecorded experienoe of other veterinary surgeous shows



The tropical diseases of the horse IV.]                   OE ATROPHIC QAROINOMA.                         73 i tlxis conclusively. And the experience of surgeons re-garding cancer in man-is that, "prior to, and for along time after the appearanoe of a cancerous sore, theconstitution is distinguished, in most eases, by its re-markably healthy characters, and by the. absence of anyappearanCes which would indicate disease;"* The greatquestion which is thuS'raised is as to the condition ofpatients previous to the appearance of this disease, andthe general answer is, "Remarkably healthy." Mr. Smithfcliaracterises the condition of horses subject to barsatias "vigorous." Most authors who have writt?n on cancer state thatsimple wounds and uleers sometimes bccome the seat ofcancerous disease, and that the epithelial

form of cancerdoes frequently arise in the chronic ulcers thenaselves_Now, what is the experience in regard to barsati 1 Ishall quote Mr. Hart, f who writes—"Simple sores andgalls, if neglected, are very apt to assurae barsaticactión", which is the genaral experience of veterinarysurgeons in India. Writers on cancer lay great stresson "induration of the sore" as specially distinguishingcancer, a fact emphasised by those who have seen any-thing of barsati before writing upon it. I. "V". S.Oliphant,^! in charge of Hapur Stud, observes-: "Fromrubbing or biting—for the sore is particularly itchy—the crown of tho ufcer becomes violently detached,leaving a moist, irritable. sore, the, base.- ofivhieh gpwdilyIteeomes indurated." Mr.'Hart, in his paper on barsati,describes "an indurated base extonding to a depth of

half * On Cancer, Mitche??, 1879. % Veterinarian, J.87S. + Veterinary Journal, 1881. % Veterinary Junrnal, 18S0.



The tropical diseases of the horse 71                                     "BARSATl"                                 [CHAP, an inch or an inch." Another important feature ofbarsati, is the presence in the sores of jjain or irritationfeit at different intervals. Mr. Hart writes, what mustbe the experience of every one, that, "barsati sites,though healed, are liable at any time to bscomo irritableand to be gnawed by the horse; this act showing beyonddispute that some irritative action is going on." Thispain is certainly considered very characteristic also ofhuraan cancer, although it is not constant, or the patiëntcould not live, but comes on at intervals only. A fact of some importance in the clinical history ofbarsati is, absence of inflammation characterising thesores. I. V. S. Meyrick, in a lecture delivered at theAldershot Military Veterinary School

in 1881, said, thodisease was "non-inflammatory" in its character; andJohn Hunter, in 1828, wrote,—"True snppuration arisesfrom inflammation, terminating in a disposition to heal,which is not the case with canc.er." This estimate inrelation to our observations on the character of thelesions in barsati, is fully borne out by the history ofImman cancer, which goes in confirmation of our views.Dr. Mitchell observes, that "the absence of inflammationthroughout the entire course of the disease (cancer) iathe general rule, though inflammation may and oc-casionally does occur during its progress, but then asan exception only." (p. 84). The sore ia barsatiin the early ttage, is, morecver, usuallv single, as incancer, rarely bccoming multiple until a late stage, andseldom even then ; while the sores in j arasitic diseaseare

mostly multiple. The points of junction of skinwith mucous membrane, as well as parts exposed tof riction, are most frequent sites of barsati ulceration.



The tropical diseases of the horse IV.j 75 OE ATKOPHIC CaECINOMA. Hence the favourite seats of barsati are seen to be theangles of the mouth and the lips, which are liable toirritation by the bit, <fec.; the inner aspect of the fetlocks,more especially in horses given to habitual "brushing" ;the prepuce; the lachrymal region, &c. The results ofoperation have likewise proved most unsatisfactory inthe case of barsati as iu that of human cancer. I. V. S.Oliphant* writes,—"The state of the system existing inbarsati is not one that indicates the use of the knife fand Dr. Walshe says,—"Cancers which have becomequiescent have sometimos been cut out, and the opera-tion been foliowed by rapid reproduction of the disease."Dr. Cooke writes,—"Erom 1851 to the end of 1863, wehave had the opportunity of seeing

at the CancerHospital 413 persons who had been operated on forcancer; and it will astonish the reader to be told thatthe average lapso of time before the disease returned inthese cases was not more than six and a half months."\The experience of veterinary-surgeons in India showsthat barsati sores which, under appropriate treatment,gonerally subside about the end of September, re-developtheir activity next March, April or May. Not a few cases of barsati become, after a shorter orlonger time, arrested and retrogressive, and, ultimately,to all appearances, cured. These apparent cures are notalways permanent, but after intervals of six months, ayear, or more, a similar affection is started again, eitherin the. same or in another part, or in both, when ifccontaminates the interna-I organs, or becomes again *

Veterinary Journal, iuhj, 1S80, p. IS. t On Cancer; lts alllcs and eoitnterfeiU, gp. 92-3,



The tropical diseases of the horse 76                              •         "BARSATl"                              [CHAP. atrophic and is arrested : another striking resemblancebetween it and the form öf human cancer known on thecontinent óf Europeunder the name Atrophic Carcinonta.Some pathologists call this i?ecurrent* Fibroid, a vagueterm applied to many different species. For a tumour tobe called fibroid it is not enough that it should containfibrous tissue : it must also contain no other tissue. Afibrous matrix is common to nearly all tumours; andbarsati has a fibrous stroma wbich predominates in manyparts of its structure, but it always contains in its mesh-work cellsj whereas true fibroids are composed solelyof fibrous tissue. Moreover, although the distinctionsof the various forms of cancer are useful and wise, andpractical,

and founded on natüral laws, still there arecases in which these different forn?s pass into each other,and in which all these peculiarities may'ba seen affectingthe same patiënt. "These cases of combiuation", saysa recent writer on cancer, "are sufficiently rare to makethe distinctions valuable in practice, bot they at thosame time show the common character of all these formsofdisease." Various other names have been given tothis form of cancer, as for example, contracting cancer,cicatricial cancer, etc, each of which indicates some pro-minent feature of the disease. The cells, in this form ofthe disease appear to be very short-lived, for they arescarcely formed before they commence to decay (Billroth);but peripherally tho slight cell-infiltration constantlyextends, hence complete disappearance of the diseasorarely, if

ever, takes place. Some surgcons even object * The term "reeurrent" here is misleadiug, inasmuch as allmalignant growths are recurrent.



The tropical diseases of the horse IV.]                         OR ATROPHIC ÖARCINOMA.                        77 to the term cancer being applied to epithelioma, but thisobjection is not valid, being founded on mere physiealdifferences of no importance. Mr. Hart writes—"After an indefinite period ofimmunity the disease (barsati) reappears." We knowthe history of several cases in -which the disease rccurredafter a cessation of three years, and in one case, recentlytreated, after a period of four years; whilst Hutchinson,Professors Billroth, Buchannna, and Dr. Whitehead giveinstances of immunity after operation and other modesof treatment for cancer, extending to three, five, andfifteen years in the Case of man.* The tcndency tofibroid development in excess of cell fortnation is one ofthe most potent agencies in giving

respite, and, in somecases, towards arrest and apparent cure of the disease. In England it has been seen that nearly twice as manyfemales f all victims to cancer as males. In India this hasnot been noticed in the case of barsati seen in animals. InVictoria the differenee in the mortality between the twosexes is but slight; for instance, the Lancet says, " Themean annual death-rates to every 10,000 of each sexliving during the years 1861-1884 were as follows : inEngland, males 3.78, females 6.92 ; in Victoria, males4.28, females 4.52." We have already shown that the presence of tubercle-like uodules in bars&ti sores is diagnostic. And Dr. T.Weeden Cooke, on the subject of cancer in man, on page33, writes : " Jn many cases the incisions made for thepurpose of removing the diseased mass have scarcelyhealed

before 'tuberdes' have appcared around the cicatrix, *Med. Times and Gazette, 7 Maren, 1874, p. 256.



The tropical diseases of the horse [chaf. "barsati" 78 or the wound itself has taken on the diseased action."Dr. Green* says : " The cells may be so closely packedas ultimately to become hard and dry like those of nailsand hair, and the globes are then of a brownish-yellowcolour and of a firm consistence. These globes are oftenlarge enough to be readily visible to the uaked-eye."Professor Billroth considers the presenee of nodules intlie skin, vvhen numerous and well-characterised, diagnostieof oue variety of cancer ho has specially studied inEuropc. In their general histoiy, clinical and post-mortem char-acteristics, eourse of derelopment, and in the nature andextent of influence produciblo upon them bj trcatment,barsati in the horse and cancer of man :u'3 identical.Excepting perhaps the

lesser fatality in herbivorousanimals noted by M. Lablanc, there is perhaps no fea-ture of barsati which may not ba observcl in cases ofhuman cancer. With regard to a question that has ariscn regardingthe fatality of ihis disease in the horso, it may bewell to mention that melanosis is very little more fata^in the same animal, although it is so rapid in its effectsin man ; and yet melauotic sarcoma of the horse is onlyordinary sarcoma, but otherwise just as usual. While we cannot expect to find exact resemblances—nomore thau we find them in human and bovine tuberculosis,for example—I think much important data will be pre-sented on a careful comparison of the leadiug character-istics of barsati and cancer, pointing to tlicir identity ;while any apparent difference may be exp?ained by the *

Green. Moi-bid Pathology, 1878.



The tropical diseases of the horse IV.]                      OR ATROPHIC CAROINOMA.                            79 differenoe in the conditions of species. Tbe differencebetween man and the lower animals imparts to the tis-sues the alterations in their molecular disposition to thedisease, which explains the differenoe in the virulence ofthe disease in these patients. Besides which silica isone of the substances which is found in the body, especi-ally in the case of vegetable feedcrs ; and silica and othersalts assist in reducing tho death rate from cancer evenin man. Professor Verneuil belicves, and M. Reclus has collect-ed statistics to prove, that cancer was all but unknownamong persons whose food was exclusively vegetable. Inregard to barsati seen in our animala, may uot a vegeta-ble diet similarly

influence its rate of mortality ?We have noticed that horscs fed on a starch diet (bran )exclusively, make more rapid progress than others reoeiv-iny much gram during an attack of barsati. Sufficiënt attontion has not hitherto been given to thequestion of food-supply as influencing the course of bar-sati, which is capable of heilig greatly developed. Thepreventive value of starch so far as it aifects thecourse of human cancer, has been to a great extent re-cognised, but no special measures have been uudcrtakento develop its significance, espccially in the case of vege-table feeders. It appears to me that in the study of malignantgrowths there yet remains some interesting work to bedone in connection with those differences which dependuron the peculiarity of species, or of constitutions, andwhich

influence the degree of malignancy in differentanimals. We have seen that almost all varieties ofmaglinant growths appearing in our animals run a



The tropical diseases of the horse "barsati" [CHAP. milder course than they do in man; and in the greaterproportion of simple wounds, this differenee lias beenalso noted. Now, if this should be true in the case ofsimple wounds seen in the lower animals, why shouldit not be notieed in malignant growths 1 My observa*tions lead me to believe that all malignant growths inanimals, except those seen in dogs, run a mueh mildercourse, as a rule, titan they do in man. It is quite easyto understand this when we recollect that the samedistinction has been noted in the behaviour of simplewownds abovementioned. From these experiences wedraw the conclusion that cancer in herbivorous animalsis not generally so severe in its results as cancer in thecarnivora. When we characterise slowness of diffusion as a pri-mary

feature of barsati, we are obviously rexerring notto all cases, but to the general boliaviour of most ofthem, and to the peculiarities of this disease in the main.I would not omit to name in this connection, numerousother cases where the chief feature of the disease is seenin the severity of the lesions, and where there areno intermissions, but the malady rapidly generalisesitself, often within a few months. These cases arehappily in the minority, and, compared with the formerclass, comprise but a very small proportion of the casestreated by the veterinarian. In other cases in whichdiffusion is slow, ill-health is not remarkable until avery late stage, and I do not think that an absolutelynormal temperature and fleshy condition in barsati isany sign that the disease is not progressing. Theprogress of the disease from local

parts to remotestructures, or a metastasis morbi in barsati, as experience



The tropical diseases of the horse tV.)                         OR ATHÓPttte ÖAftCINOMA.                       81 éac? has shówri, is genéi'alry very slöw, and extensivedisease óf thte lüngs strtd öthér viscera is not inCompatibie?witfa tolérabie good liealth öf the patiënt and capacityfor regular örd?nary Wói-k. What is thé' nature ór degree of malignancy of barsati?Is it like the more vift?lënt medullaiy form, or the localepithelial, or hard scirrhm?s' cancer ? Microscopic obser^vation reveals sofli? vuriety in the structure of thismorbid gröwth, whieh geherally shows a large proportionof fibrous stroma rcsembling hard cancer, and sometimes,though rarely, an ?xcess of cells approaching more totho characters of epithelial eancer, some of the cells be-ing arranged eoncentriéally in places and thus formingthe well-known "epidefflial

globes," or so-called kankernodnles of a barsati sót?. On the other hand, nianyintermediate examplés may be seen in an examinationof the sore during its different stages, ft is clëar that,any nomenclature of this disease which is founded onanatomical characters öftly, must necessarily be faulty,if not misléading, and I have therefore proposed thatbarsati should receive the designation, Atrophic Cancer.We have found this designation, which is based ongeneral characters of some importance in the clinicalhistory of barsati, the most comprehensive, and thereforethe most correct one to employ. CONTOTIOX OF THE GLAXDS. The condition of the glands in barsati has been asubject of much debate, and it seems to have beenpretty generally accepted that the glands werc ahvaysaffected in cancer. ?xperience shows

that the glands



The tropical diseases of the horse [CHAP, "BABSATl" 83 are soldom enlargedin barsati unless ulceratiön ispronounced, as in some cases we have latelyrecorded. ( The Veterinarian, Jany., 1885.,) Dr,Wilks agrees with us on this point in referenceto cancer in the hunian subject. ( PathologicalAnatomy, 2nd Ed.) Dr. Campbell de Morgan says, that" the reason why the neighbouring lymphatic glands areso seldom implicated in the epithelial variety and oftenerin the encephaloid, or soft cancer is explained by thedifference in their histological constitution". ( Med. Timesand Gazette, 7 March, 1874.) Paget says, that " thelymphatics are upon the average not affected until thedisease bas passed through half its period of existence "which, in man, is computed at two years. ( Burgwal Pa-thology.) Dr.

Bastian says, " the neighbouring glandsbecome affected in cancer just as they do where simpleinflammations exist". ( Brit. Med. Journal, 7 Oct., 1871.)Dr. Mitchell considers " that the lymphatics shonld notbe specially mentioned in deiining cancer ". ( Treatise onCancer Life, 1879, p. 79.) Mr. Hutchinson says, "thoglands are seldom affected in Thiersch's cancer". (ClinicalSurgery.) EECUEEIKG NATURE. It is not at all unlikely that some of us have the op-portunity of seeing this disoase, in our equine patients,at an earlier stage than others generally see it; and sentas these patients are for treatment after repeated recur-rences, we rarely have an opportunity of testing thoprecise value of many vaunted remedies during its differ-ent stages. Experience luis shown that recurrence of



The tropical diseases of the horse Vf-]                        OK ATROPHIC CARCINOMA.                              83 barsati is not confined to the wet weather. It remainsto bc aeknowledgedj however, that though this is thecase, yet, the disease having once established itself, itsreturn in locoAs rendered probably more certain duringthe rains than in any other season. The fact itself, wöniay observe, appears inexplicable to many who recogniseit as such, but its causes are, notwithstanding, capabloof explanation ; for, as Dr. Moxon* has observed, mois-tureintervenes, together withthe other unfavourable influ-encesof accompany ing heat, etc, during wet weather, whichaugment cell-growth in cancer structures. The effect ofmoisture in the atmosphere during the rains, therefore,is an increase of cell-activity

and a general accolerationof all the worst accompaniments ef barsati. It has constantly been assumed that the term barsatiimplies the occurrence of this disease is limited to wetweather, or that moisture favours its development. Asa matter of fact, we know that moisture is a conditionfavourable in the extreme to the growth of human cancer;while the malignancy of the disease, when it is oncedeveloped, is greatly aggravated by moisture, as is easyto understand. For, "the malignancy of epitheliomafis greatly influenced by physical conditions, being morepronounced in proportion to the moisture, vascularityand amovmt of movement in the part." As regards itsrecurrence during the rains justifying the name of bar-sati, we observe a great tendency of prevalence of aUforms of skin disease during

wet Aveather in India, the * Moxon, " Trans. Path. Soc," XX, 28. SeeArnott "On Cancer,'', 1872, p. 70. t Jouos and Sievcking's Pathological Anatomy, 2nd Ed.. p. 180.



The tropical diseases of the horse [CHAP. 84 "liARSATl" frequency of whieh is simply the effect of normal aetiyityof the skin. We further know that simple Soundsare subject to the same law in India, in consequence ofthe peculiar state of the atmosphere, during the wetseason, telling injuriously on diseased and injured tissues.It is said that recession of the sores is peculiar to bar-sati only, but I am not enabled to endorsc this opinion.It is well known that alternate cessations and reeuwen-ces of the sores characterise human cancer quite as muchas they do barsati. Dr. Campbell de Morgan, F. R. 8.,writes* : " A remarkable and not very explicable phenom-enon is the arrest of cancer growth and the gradualwasting of the diseased mass. The activity of the wholemass is arrested, new cells cease to be f'ormed, and

thetumom' fades—a widely spread mass becoming quiescentand then fading throughout its whole ex-tent. It shiftsthe difficulty back a stage or two to snggest that therecession of cancer takes place in obedience to the lawunder which local atrophy, independent of inflammationor disease, may occur; or that it may be due to somowant of organising power inherent in it from the first,as soma cancers seem born to be atropfiic. It is, underany circumstances, a most important subject for investi-gation." From the foregoing remarks it must not be concluded,however, that the period of respite due to atropinechange, is an invariable feature of barsati. Not by any?means has such been found to be the case in our experi-ence of this diseaso; for, it is usually noticed in themilder cases only, where constitutional symptoms are *

Med. Times and Gazette, 7 March, 18/4, p. 256.



The tropical diseases of the horse IV.]                         OR ATROPKIC CARCINOMA.                        85 also absent; whereas it is not at all uncommon to seesores existing before and persisting throughout thewinter as well as during the summer. In many casesthe diseaso runs its destructive course in a few months.Had our knowledge of cases ended when the disease firstshowed signs of local arrestation, we should have beencompelled to adopt the prevalent theory of reportedcures ; but fortunatoly our cases have gone further, andin too many instances revealed the nature of our pana-ceas Nothing is more common than for a gradualbreaking up of the constitution to be suddenly notioedwhen the disease has reached a certain stage. NECROPS?. Inasmuch as 'kankers' are perhaps the most noticeablemorbid changs

found in the internal organs, we maybegin with a consideration of them, and describe theother changes afterwards. (a) 'kankers.'—They are found in the lymphaticglands, in the lungs, liver, spleen and other organs. Inthe lattor, they may be either deoply imbedded, or seatedsuperficially on the surface and on fibrous and mucouscoverings. They are both discrete and confluent, are ofvarious sizes, shapes and fbrms, and of different consis-tency during different stages of development. Some ofthe youngest, seen on the surface of the lungs, appearslightly depressed in the centre, giving the surroundingpleura a peculiar puckered appearance. Those older in thestage of development, are harder to the feel, have anirregular outline and, when seated on the pleura, .areslightly raised above the surface of the lungs and



The tropical diseases of the horse 86                                     "BAESATl"                                 [CHAF. surrounded by a zone of fibrous or cirrhotic tissue." Histalogically, these kankers differ in no respect from similarkankers found in the sores externally seated. In someplaces they produce, by conflunce, characteristic "lumps'in the substance of organs, but particularly in that ofthe lungs. The irritant which produces barsafci nodulesin remote structuros is merely a tissue irritant derivedfrom the external sore, and acts embolically ; the casea"tion that sometimos follows is a mishap due to insuffi-ciënt blood-strpply ; while the.later chango of calcificationis due to infiltration of this structure with iuorganicsalts. Caseation of a barsati nodule takes place general-ly as a result of complicity with othcr products and

frominsufficiënt nutriment, which accounts for the infrequen-cy with which yellow nodules are here met with ; and inthis respect the disoase ditTers in an important particularfrom tuborculosis. It is commoner, as experience shows,to meet with the grey formations, and those which haveundergone that physical variatiqn by transformation intoa horny mass, called cornification, or by infiltration withinorganic salts into 'womb-stones' or kankers. (b) consolidation.—Many protions of the lungs under-go consolidation, the result of catarrhal inflammation,and produce, what may be called, a peculiar cloudydegeneration, due to the air-vesicles being occluded withcatarrhal products, in which may be seen numerouslarge, polygonal or hexagonal cells having ovoid nucleiand many nucleoli. The air septa are also the seat

ofa dense infiltration by numerous small cells. Ausculta-tion over parts of the chest corresponding to such portionsof the lungs shows loss of murmur of the normal soundsof the lungs, during life. The consolidation is frequently



The tropical diseases of the horse IV.] 8T OR ATROPHIC CARÖINOMA. a result of fibroid change in many advancedDulness is sometimes, but not always, detected, becausefrequently the surrounding lung is super-resonant froraemphysema. Gradually the lungs become more and moreextensively involved, and the signs, as well as thesymptoms, are not to be distinguished from those of anyother chronic lung affection. (c)  the pleura.—Is the seat of important and mark-ed changes in the advanced cases of this disease. Itloses its normal transparency, becomes rough to the feel,and cloudy in appearance, and is thickened and adherentto the subjacent lung-tissue. In specimens steeped inalcohol, this is beautifully shown, the pleura being raisedinto distinct rugce. (d)  false bronchi.—Small cavities appear

on sectionof the lungs resembling true bronchi, but which oninspection are found to be cavities emptied of kanker,and indicate the seat of kankers which have been dislodg-ed in the act of sectioning. True dilatation of thebronchi may be seen in many long-standing cases ofbarsati, due to cirrhosis : the cirrhotic tissue eontracting,pulls the bronchi open on principles well recognised. (e)  emphysema.—When any portion of the lungs isConsolidated, the adjacent parts take on increased orexcessive action, one of the results of which is emphysema,the amount of which will always be regulated by theamount of consolidation present in any given case. (ƒ) phlebectasis.—Or a dilated, corded condition ofthe blood-vessels of the lungs, generally of the sub-pleural vessels, also results in a few cases, from com-

pensatory action. No suppurative changes are usually noticed in any üf



The tropical diseases of the horse 88                                         "BARSATl"                             [CHAF, the internal organs in eases of barsati. MOBFHOLOGY OF KANKEB. What is genérally termed 'kanker1 in barsati, is notkanker properly so-called, but isa produetofdisease,apell-concretion in fact, either with or without calcareousdeposition; for, there are two kinds of kanker, namely(«) soft, or fatty or caseous, and (b) hard, or calcareouskanker. When tliey are present in the sores tliey areconsidered characteristic) but'they may be occasionallypresent only in small numbers, or be altogether absentin some cases. Tliey may, and do occur also in theinternal organs, during the latter stages of this disease.Billroth, of Vi?nna, in describing one form of humanc'ancer he lias speoially studiöd, says, in respect to

thesecöncretions, that wberi they are numerous and wellcharacterised, they are diagnostic. There is no doubtthat, in hot climates in partieular, their formation isexpedited 'by the process of clesiccation. We havenoticed similar formations in the eruptions of hórse-pox,which I described in the Veterinarian of 1884, and inether diséases meiitioned in my work on VeterinarySurgical Pathology published lately. The characteristic dispositiön of the celk in certainTarieties of cancer, to settle themselves in concentriclayers, makes an opportunity for the calcareous deposi-tion taking place in them to eönvert them into conspicu-óüs globular bodies—risible nodules. Beyond exhibitingtho properties of a foreign body, liowever, kanker doesnot play the dire part of the cells not similarly eircum-scribed by calcareous deposition, but

which, imbued with



The tropical diseases of the horse IV.]                      OB ATROPHIC CARCINOMA.                            89 the change peculiar to cancer, work hidden havoe bytheir pronounced tendency to infiltration of the adjacenttissues, and to oonstitutional invasioü through the processof normal absorption earried on by the veins andlyniphatics. Microscopic examination of kankers reveals the fact*hat they consist of neither bone elements, as held byveterinary'surgeon "Western; nor scrofula cells, ascontended by veterinary-surgeon Hodgson; nor inspis-sated pus, as believed by veterinary-surgeon Phillips ;for, we have no record of any microscopic examinationin respect of either of the aforenamed theories, butmerely a belief, aniounting to hypothesis, has hithertobeen expressed in regard thereto. A fourth view is heldby Mr.

Meyrick*, who found crystals of uric acid andoxalate of lime, and various other crystals have beendescribed by different writers. Questions have beenintroduced during this controversy as to the occurrenceof specifically shaped crystals in kanker. We do notthink that "specificity" in the shape of crystals indicatesaught else than that particular salts very constantlypredominate in these kankers in consequence of theirpresence in the blood; but, then, we are also aware 'thatthe blood of different animals yields, in its natural state,varioTis shaped crystals; and the occurrence, thorefore, ofcrystals of this or that shape adds but little to thepathological information on the subject of which we arealready possessed, it being a concomitant of health, or,in other words, a purely physiological product and un-connected with the

process of disease. We must there- * Vetcrinary Jaumal, Ifov., 1879, p. 320.



The tropical diseases of the horse [CHAP. "BAESAT?" PO fore conelude, that pigmentary matter aud crystal formsmet with in barsati concretions, are simply the productsof normal blood, and indicate prior extravasation.To examine the above theories more in detail: (a)  Veterinary-surgeon Hodgson contended thatkanker was made up of scrofula cells, and that duringone or other of its stages of development it underwentfatty change. TJndoubtedly right as this theory is instating kanker to be subject to fatty change, it is as un-doubtedly wrong in stating kanker to be made up ofscrofula cells. (b)  Veterinary-surgeon Phillips, as surgeon and clin-?cal observer, maintained that kankers were so manylittle pellets of inspissated pus. Mr. Phillips makes nomention of any microscopic examination, and we wouldremark

that, once it was the general opiuionthat the nodules in tuberculosis were also simply massesof inspissated pus ; but the development of histo-pathol-ogy has dissipated that view. And so we make nodoubt that Mr. Phillips, imbued with this idea, readilyfeil into the belief that the kankers in barsati sores were,in the same manner, simply masses of inspissated pus.But, masses of inspissated pus are discriminated fromamong their counterfeits through the circumstanoe oftheir possessing no distinct intercellular substance orfibrous matrix. Those who have examined a kankernodule during its various stages of development knowthat, in addition to containing cellu?ar elements, it ispossessed of an abundant intercellular substance or fibrousmatrix, among other things, depending on the stage ofdevelopment during

which the kanker is subjected toexamination.



The tropical diseases of the horse IT.]                             OE ATROPHIC CAECINOMA.                           91 (c) Veterinary-surgeon Western maintained thatthese bodies wer« so raany centres of independentosseous development. We are, however, unable toooneur in this view, not having seen any such present-ment under the microscope in our examinations into thenature-of these disease-products. Mr. Western in com-ing to the above conclusion has chosen to adopt the röleof a mere physicist. He has brought himself to themaintaining of this because of the fact that these bodieswere hard to the feel, brittle, and chipping when struckby metal, &c,—properties that very naturally engagethe primary attention of physicists. We know thatosseous change may, and does take place during certainmorbid

developments, but we cannot say we have foundit do so in kanker in the examinations we have madeof it; while the brittleness and hardness are demonstrablydue to chemical changes occurring in it during itsprogressive stages of development. DIAGNOSIS. We will now direct our attention to the differencesthat exist between barsati and those other morbid pro-ducts which in some measure simulate it, 'and are not in-frequently mistaken for it by those who are not skilledin the diagnosis of these diseases. The diseases withwhich barsati may be confounded are rodent ulcer,Delhi-boil or lupus, keloid or chakdwur,* and ich-thyosis. The important difference between barsati andthe latter is their limited diffusibility as compared with * The Veterinarian, March 1S85.



The tropical diseases of the horse 92                                         "BAKSATl"                            fcHAP- barsati. They spread slowly and only continüously intothe surrounding1 tissues, and their course is free from anygeneration of secondary disease in internal organs anddistant tissues which characterises genuine barsati. Itis this restrictedness which marks the course of all thesediseases, and makes their distinction from barsati bothpossible and comparatively easy ; while physical differen-ces, together with a microscopical examination, shouldsettle the decision in case of doubt. From lupus thedisease is generally easily distinguishable. Lupus hasseldom the hard base which always characterises a bar-sati sore. It leaves a larger scar; does not contaminatethe system; and while the centre of the sore may beshowing signs

of repair, the circumference still spreadson. In all these features it is quite distinct from barsati.In keloid the induration is by no means so markod asjn barsati, neither is it of that inelastic character whichindicates true barsati. In keloid, connectie tissuebands are deposited into wedges in the substance of thecorium, and completely supplant it, which is not the casewith barsati. Keloid is found generally upon some partof the trunk. Ichthyosis has its seat always on the lips,and is characterised by special clinical features. Thecharacter of the scab is no less important. It is invari-ably thick in ichthyosis ; in barsati it is usually slight.The less extent of surface usually implicated, and theabsence of any intervening constitutional disorder makoit easy to distinguish ichthyosis from barsati. There isa capacity for internal disease always

present in barsatithat is absent in ichthyosis. In barsati the local andconstitutional morbid changes intensify pari passu.Doubtless analogies are presented by comparison with



The tropical diseases of the horse IV. ]                             OR ATROPHIC CARCINOMA.                           93 the milder cases of barsati in which no constitutionalsymptoms have been developed; but the comparisonwonld appear erroneous beside typieal cases of that mostdestructive disease, which nevef fails to involve the inter-nal organs during its latter stages, as-shown by numer-ous post mortom examinations we have made. For amore detailed description of these diseases, I must referthe reader to my work on Veterinary Surgical Pathology. PATHOLOGY. The analogy between the features of barsati and thoseof human cancer naturally led to the supposition thatsome specific parasite may be the cause of the former asit has been lately suggested in the case of the latter.It would be rash to say that such & mode of

causationis impossibie, but at present no such parasite has beendemonstrated in the case of human cancer, and little orno evidence has been given pointing to the probabilityof there being any connection between those parasiteswhich have been noted and the growth of cancer itself.It is exactly one of those cases in which the differencebetween the presence of special and accidental parasitesmust be clearly undorstood, for it is highly probablethat micro-parasites of various species may be present incancer sores. Adherents of the parasitic theory pointto barsati being most frequent in parts to which wateris often employed, and which they suppose is the mediumof contagion. Water applied to the mouth, eyes, limbs,etc, may very probably have been noticed to cause thedisease in liorscs owned by natives and others

who usewater for cleaning their animals, but under a good stablc



The tropical diseases of the horse 9i                                     "BABSATl"                                 [CHAP. system such a practice ought not to exist, and surelydoes not exist in regimental horses. Nor could such acause be assigned for the prevalence of the disease in thecase of horses belonging to the Government studs, wherethe use of water for cleaning purposes was strictly pro-hibited; and yet, barsati was as prevalent in these as inother horses. As regards the second reason assigned forwater proving a medium of contagion for the parasites weare not aware of any clear and conclusive evidence whiehshows that barsati is inoculable, if parasites are to belooked upon as the active agents concerned in its develop-ment. Many attempts have been made during the lastthirty years to produce the disease by

inoculation inhealthy animals, but the attempt has always been afailure. The most unsatisfactory part of the parasitiotheory of barsati is that which treats of parasites as thecause of this disease, when inoculations have no effect inproducing any similar disease. The main interest in this f act lies in the illustration itaffords of the similarity shown between this disease andcaucer occurring in man. This view of its causationcorrcsponds exactly to the germ theory of the causationof cancer, though recent experiments in Berlin had eon-firmed the observation that it was impossible by themethods at present employed to cultivate any sort oforganism from cancerous tumours. Further, at a recentmeeting of the Pathological Society of London, the Presi-dent, Sir James Paget, desired to state that the number ofcases

recorded of cancer propagated by contact was sosmall that it was almost coincidental. He had "neverseen cancer of the tongue infect the cheek, nor cancerof the lower lip infect the upper, nor did cancer of the



The tropical diseases of the horse \ IV.]                        OR ATROpHIC CARCINOMA.                              95 lower eye-lid produce disease of the contiguous side ofthe nest. These negative instanees predominate soimmensely over the few positive cases that we are drivento conclude", says Sir James, "that the latter were merecoincidences."                                                                ? ) There is 110 doubt but that the aetion of many so-calledpathogenic fungi, if present in barsati sores, producesa kind of inflammatory change which in many casesaggravates the actual disease process, leading to suppura-tion, abscess and other results of acute inflammation,especially noticed in susceptible animals. But amploobjections to the fungus, as a causative agent, may bogathered from its advocates. Mr. Smith, who has

latelywritten on the subject, states : That he has noted thepresence of a fungus described by Mr. Collins in. barsatisores, which he believes is a cause of the latter. Thiais nowhere proved. Next, as to the effects of inocula-tion : That in soveral attempts at inoculation the diseasecould not beproduced, except in a single instance wherethe auimal was doubtless already the subject of thatdisease before the inoculation was practised. Then,as to the species of fungus concerned : Variouskinds of parasitic life have been described in barsatisores, but no one kind has been shown to be universallypresent by any of the observers. Where so manydifferent sorts of fungi exist to explain the causation ofbarsati, it seems unneeessary to imagine a fungal originof thia disease. It is confessed further by all authorities,that all

diseases, like barsati, if due to a parasite, readilyoccur on inoculation, especially when every opportunityhas boen allowed to test the point in daily practice. Drs. Lewis and Cunningham {Report on 'Oriental



The tropical diseases of the horse [cHAP. "baksati" 96 Sore', or Lupus Undemicus, 1876), of Calcutta, have alreadyshown how, similarly, the growth of fungi in Delhi-boilmay occur as the result of the tissues being stecpodin chromic acid and chromate of potash solutions.Quite recently Dr. Fenwick (Lancet, 1885), has foundthat in tissues hardened in a four per cent. solution ofcoeain, a peculair mould fungus always develops, whosepresence is accidental and due entirely to the processof hardening the tissue. Parasitic organisms frequentlydevelop also in specimens stained in carmine solutions.*Warden and Waddell ('The Non-parasitic Nature ofArbus Poison', Calcutta, 1884)have recently experiment-ed with the arbus poison. Hypodermic injections weremade,mainly on cats and fowls, in order to determinewhethcr a

gcneral parasitic condition was necessarily asso-ciated with the toxic action of the seeds. From the generalresults of their expcriments the authors concludc thatthe presence of organisms at the seat of injection ispurcly accidental, and that these develop from the airafter the injection. ProfessorPonfick (Virchow's Arehiv,1881) has demonstrated that organisms of various kindsare always present in tissues after the injection of tur.p?ntine and some other chemical irritants. The appear-ance of organisms .in some cases may be ascribed to thepossibly imperfect removal of them from the liquidsused, or to the circumstance that, by their mechanicalinjury to the tissues, the power of resistance was lowered,which allowed the growth of the organisms. It is remarkable that a series of inoculation experi-nients—scarifications

and hypodermic and intravenous * Brit. Mal. Journ., Juiy 18, ?SSS,



The tropical diseases of the horse IV.]                         OR ATftÖPHIC CARCINOMA.                        97 injections, coridücted by myself aa wëll as by otherVeterinary surgëons, shoiüd have been foliowed by noresults, either local ör constitutional. Indeed, judgedby the verdict of common experience, the disease cannotbe communicated, and is therefore not contagious. If the analogy of parasitie action holds good hetgeencancer of man and barsati in the horse, we must assutnethat in e~very instance the disease has been "caught.''Büt experience proves this to be correct in respect ofneither. Thus, Dr. Wilks says,—-"Cancer cannot be in-ocvtlated ; it does not run a dennite course ; and, indeed,has no qualities which deserve it to be considered asforeign to the organism of the body;" and all attemptshitherto made to

communicate barsati to healthy animalshave been attended by similar failures. Neither thehuman nor the equine form of the disease can be inocu-lated. I lay stress on this point, as I find observers onboth sides pointingto exceptional oases of success attend-ing their inoculation experiments. It is possible thatthere may exist an actual diseased state of system notyet developed, and where by local irritation in theattempt to inoculate with the discharge a nidus may beformed for the actual development of the disease, butthen only as any other local irritant. Allowing, therefore, for the sake of argument, thatwe have found a new method of injection, whichpröduces barsati growths in healthy animals, does thisprove that thé parasites which have been descr?bed arethe caiise of barsati growths 1 I>o we not know of connec-

tive tissue corpuscles, as altered in disease, producing degen-erative changes in the tissues, and even leading in manycases to fa tal results, as sho\m by Virchow, Dr. Tilbury



The tropical diseases of the horse [CHAP. 98 "barsatt Fox, and many other good authorities? Do we notknow of similar corpuscles detected by Dr. Flemming inDelhi-Boil, and whieh were also inoculable ? In the leading medioal and veterinary periodicals thediscussion on the infectiveness of cancer, and its depend-ence upon some specific organism—lately stated to bea bacillus—is more full of interest than ever, and helpsonly to explain the faots already known to us. Whatevermay be the ultimate answer to the question of the ori->gin of cancer, the important part played in its causationby the condition of the tissue of the part will remainunaffected. The Lancet of Dec. 3, 1887, says,—"Should a cancergerm be demonstrated, its harmlessness, except in asuitable nidus very specially prepared for its growth,

isundoubted; and the discovery will have but littleinfluence on the views now held on the heredity of thedisease and other similar poirits. Our columns haverecently contained many letters on the question of thecontagiousness of cancer, and no doubt the view that i*is contagious will gain somewhat from the stress nowlaid upon its probable infeotive nature. Where its con-tagiousness proved, that would carry with it the factof its being an infective disease. But we must say thatthe evidence in favour of its being contagious is farshort of proof." The Lancet of March 17, 1888, says,—"The argumentsin favour of cancer being infectious were based uponthe mode of its dissemination through the body, theoccurrence of cases of acute miliary cancei-, the superven-tion of cancer on chronic cutaneous irritation, and,lcss

convincingly, upon the occasional occurrence of



The tropical diseases of the horse 99 *r.l ÓR ATROPHIC OAKCINOMA. 'cancer by contact.' At the same time, the fact that thesecondary growths reproduce the characters of theprimary within tissues of wholly different nature formeda marked distinction from those infective tumours thatare ascribed to the action of bactorial organisms. Intuberculosis and actinomycosis (we might add syphilis)the tumpur is composed of indifferent cells, which arehomologous with the elements (conneetive tissue) inwhich they occur. In fact, there is no instance knownof a bacterium giving rise to heteroplastic growths—i. e.composed of cells dissimilar to those oecurring at t'aeseat of infection. The cancer microbe, if such there be,must then be intimately associated with the cancer cellor its nucleus, a relation which would therein

differ fromwhat is ordinarily believed to exist botween the cell andthe microbe. The problem is rendered more diffieultfrom the fact that hitherto cancer has never beensuccessfully inoculated upon the lower animals. Weall know how the inoculability of tubercle was provedlong before the bacillus tuberculosis was discovered ; andthe failure of such experimonts with respect to canceraffords additional evidence of the difference betweentubercle and cancer as regards their respective degreesof infectivity. As to Scheurlen's bacillus, Dr. Sengerrepeated the experiments upon which that discovery wasmade, making numerous cultures of portions of canceroustumours upon various media without obtaining a micro-organism which could be recognised as speciflc; heproved satisfactorily that the bacillus of Scheurlen

wasdue to the potato upon which the culture was made." The question of the parasitic origin of barsati muststill be considered in an unproved state, the difficulties



The tropical diseases of the horse 100                                   "BARSATl"                                 [CHAP. in the way of investigation being great, owing to thefact that in diseased States of the external parts of thebody which are exposed to the air, parasites of variouskinds are found in abundance, and it is only by theisolation of these parasites and thoir cultivation in apure state, that an attempt can be made to judge whetherthey are present as the cause of the disease, or only there,as doubtless most of them are, as a result of the diseasedstate, affording favourable conditions for their growth.It has been saki that no fewer than half a dozen differentspecimens of parasites have been figured in the descrip-tions given of barsati in the past, and several observershave laid claim to have discovered a 'barsatic parasite.'Dr.

Thin, of London, whose investigations niay be consi-dered reliable, and are published in the Veterinary Jour-nal of Sept., 1879, found no parasites in kankers heexam-ined from a case of barsati. The parasites rnay be ex-onerated from being the cause of barsati by the fact thatthey are often absent in this disease and frequentlypresent in many simple wounds we have examined inIndia during the rains, and therefore may be regardedas accidental; and when inoculated on other animals,they do not produce a disease even resemHing it. Itseems, therefore, in this important respect, that barsati,though showing the presence of parasites on externalsores, does not follow the usual law of contagiousdiseases, of being contagious in the most susceptibleanimals. A large number of exprements have been madeby me on

horses, ponies and dogs, with fresh matter frombarsati growths, and no results were produced. Thefact therefore is shown that though, like other sores, para-sites are freely spread over a barsati surface, yet this is



The tropical diseases of the horse "; IV.]                         OH ATEOPHIC CARCINOMA.                          101 the result of some agency which favours parasitiodevelopment in external sores, so that the power of com-municability which, accurately speaking, should be foundis not found as a matter of experience. Mr. Smith alone has succeeded,* after experiencingraany failures,t in inoculating barsati from one animalthe subject of it to another that was not. And if wereview the general experience in regard to experimentsin this direction concerning both cancer of man and asit occurs in the horse, we find that the results of suchexperience differ in respect of neither. An experimentof Professor Langenbeck was supposed to have provedthat the cancerous pulp containing the cancer cells iscapable of propagating

cancer in man and animals onbeing injected into the veins, but the attempt has beenfrequently made by otliers withovit any result. So inregard to barsati; excepting the above instance, allother experiments by other veterinary surgeons haveuniformly failed to produce the disease, although enoughexperiments have now been made in this direction. The fact that the disease can be induced by inoculation,moreover, does not prove that the cause of the disease isderived from without the body, since the very cells ofthe body themselves, as changed in disease, can be trans-plauted from body to body and induce furunculoid andulcerative mischief; in other words, there is nothing inthe aspect of the disease itself, nor in the facts of theinoculated disease, to show that its cause is very likelyto be parasitio. A direct

transmission of barsati has * Vcttrinary Jonrntü, 13S4.t nul, 1879, 1881.



The tropical diseases of the horse 102                                   "BARSATI"                                 [CHAP. been proved impossible; and it by no means followsthat one or two exceptional successes which are recordedwere entirely due to the inoculations, and were not de-veloped in the ordinary course of things, seeing thatsimple wounds in India so often terminate in barsati.I do not wish to say anything in discouragement ofexperiments, seeing that I ha^e probably tried inocula-tions on as mauy animals myself j bat individual resultsshonld include general results. It is also probable thatconstitutional predisposition, as from previous attacks ofthe disease, when present, may favour the success of aninoculation. We must at present explain differently theconnection between such successes and the causation

ofthe disease under consideration. We, at any rate,know that the accumulated experionce of veterinariansof thirty odd years shows that experiment in this direc-tion is by no means isolated, but is one of a series,many of which have been published in the pages of ourprofessional journals. We may study Mr. Smith'ssuccess from two points of view, as showing the influenceof constitutional tendency upon local disease processes,and the influence of local irritation upon general consti-tutional states. It is known that in a very large numberof cases where simple wounds have been seen to befoliowed by barsati sores, the constitution of the animalwas at fault, as shown by the history of many cases.Although the actually demonstrable lesions of thisdisease appear to travel from local to systemic centres,there

is yet every reasonable probability tbat coustitutional tendency, especially if favoured by climatic causes,may be the starting point of genuine barsdti. The localmanifestations may be regarded as expressions of a



The tropical diseases of the horse !?•!                        OR ATEOPHIC CARCINOMA.                            103 general dyscrasia; and an animal which from an injuryor irritation gets indubitable barsati may be held to bepredisposed from causes latent in the system, which mayappear healthy or even produee such results on the bodyas may be designated for the time "robust." In coutagious disease we think of a previous case of thatdisease from which it has been derived, with a certainty.In barsati, we have neverseen a case in which we feitthis certainty. Many obscrvers agree in stating that barsati sores arevery liable tö be immediately developed in the seats ofabrasions, and that small sores take on in India a fungousor ulcerative character like barsati sores. Mr. Hartspeaks of this as occurring commonly

during the rainsin connection with the wounds and galls of the horse.Mr. Armstrong* notiees the same thing. And we haveonly recently recorded several similar instances. Theparts attacked are those most exposed to injuries or irri-tation : example, angles of the mouth, the lachrymalregion, the prepuce, inner aspect of the fetlocks, &c.Thus, the continued irritation of tears over the lachrymalsurface, or of secretions within the prepuce, or of thebit against the angles of the mouth of the horse, hasbeen observed to be foliowed by the occurrence of barsatiin these parts in such a number of cases as to justify thoinference that it has been the starting point of the disease. We have seen that during the rains a barsati soregenerally becomes greatly aggravated and does not healup under ordinary dressings. We

recognise that wet * Proceedings of Veterinary Medical Associatiun, June, 26,1838, p. 287.



The tropical diseases of the horse 104                                       "BARSATl"                             [cHAP. weather favours the growth and increases the malignancyof a barsati sore, hut we know that the progress of asimple sore is influenced in likemanner during suchweather. The opinion I venture to express is that thisrlisturbing factor is dampness of the air, cansing tissuemetamorphosis and interference with the reparativeprocess. Excess of moisture present in the air makesthe protoplasm of the ccll elements swell up, and ultimate-ly become disintegraded. If. this be so, we may infer that,wherc the influence of the healing process in simplowonnds is upsetbv local causes, structural changes in abarsati sore may be presumod to follow on the prineiplothat the growth of an organic diseaso is similarly

promotedby exposure to an atmosphere of opposed conditions.Thus it will be seen that so far as influence ofseason is concemed, aggravation of a barsati sore in therains may be viewed as a result of moisture that hasled to very appreciable structural or organic alteration.It appears to me incorrect, therefore, to refer thisdisease to parasitic action, as has hitherto been tradi-tionally done. Any change in the nomenclature ofdisease which is made without due consideration of factsof clinical medicine and pathology must surely hiuderacouracy in diagnosis, and is therefore to be deprecated.We must combine in our study of this disease experi-mental and clinical research to explain its pathology, anddefine the proper course to be adopted in its treatment.In this way may be added much to our knowledge ofthe

disease. During recent years greater liberty istaken in the parasitic theory of barsati but the charac-tcristics of the disease itsolf have been entirely overlook-ed. No fact in modern voterinary litcrature is more



The tropical diseases of the horse IV.]                      OË ATROPHIC CARClNOMA.                         103 re?narkablé than the absence of all mention of the other1departments in the history of disease. The presenttendency is, perhaps, to exaggerate the influence ofmicrobes, to take effeets for causes, and ascribe to theirageucy almost every disease. The state of the tissue ofthe part itself is, unfortunartely, not éxplained; but wemay regard it as proved thati a barsati growth is madeup of the elements of the part, having undergonë changesin their character; and that thë living animal is anaggregate of living particles or cells, each of which isl?able to changes in ita character depending upbn changesoccurring in the parent organism; and we may furtherassume that as the constitution of the parent organismis

disturbed, it is shared by the tissues, and manifëstëdunder local irritation, formihg imperfect states, and beingthus convërted from a healthy to a disease condition. Thischange we may fairly impute to irritation, especiallywhen we consider that barsati is remarkably eomfflonin parts liable to irritation. It causes unusual prolifera-tion, with consequences dependent on greatër or les3perfection of the process of nutrition. Some of the cellsof the body retain their natural characteristics; others,however, change their nature altogether, their structureand mode of growth alter, and th?y glve origin to abnór^mal tissue—e. g. cancer, sarcoma, and other] growths.Uskoff, Ponfick, Dra. Burdon Sandersón, Béale, Bënnettand others many years ago rejected an exclusivelyvegetable theory of morbid processes, which has

not beencontroverted, and the idea of many normal cells capableof mödificatión into thé vafious forhis of diséasé prödue-ifig particles, cotnniends itself at once as a view like?y toréCOB?ite many drflferënces, andbe acceptable to practical



The tropical diseases of the horse 106                                   "BARSATl"                                 [CHAP. as well as iuductive physiologists, patliologists andclinicians. The teachings of Huxley, "Virohow, Uskoff and other3show that the theory of susceptibility and phlogogenouaaction of cell upon cell is not all nonsense; it is only outof fashion, because many, at the present time, know ofno "infective" process other than that by germs andfungi. Dr. Wilks writes, "It is now known that avariety of morbid growths may be produced in thetissues, and that between the one which is styled cancerand that which is identical with healthy material, allgrades may exist. They are but modifications of normaltissues, show only altered nutrition, and can by nomeans be regarded as foreign to the system." Dr. Beale writes,

"When the germinal matter of theepithelial cells of certain mucous membranes, or that ofother tissues of the body, or the germinal matter of thewhite corpuscles, lives faster than in health, in conse-quence of being supplied with an undue proportion ofmutrient material, it grows and multiplies to an enor-mous extent. Many epithelial formations exhibit muchthe same changes in disease, and the gradual transitionfrom the healthy and the morbid state is beautifullyillustrated. Nay, we may almost conceive that it is byunremitting continuance of this very process, combinedwith irregularity in the rate of multiplication of conti-guous particles, that the remarkable pathological forma-tion—epithelial cancer—results." Walshe, after giving his view of the enlargement of acancerous tumour, says, "Microscopical

examinationhas shown that some primary cells contain withinthem the nuclei of a second generation of bodies similar



The tropical diseases of the horse ?V.]                       OE ATËOPHIC CARCINOMA.                        107 to themselves, which are in their turn gifted with asimilar procreative faculty. Colloid caricer exemplifiesthis condition of encasement. The mode of enlargementhere is manifestly endogenous—a single cell may beregarded as the possible embryo of an entire tumour.In the endogenous system of growth the primarygeneration of cells appoars to be all important, in factto involve the subsequent and gradual production of atumour, beeause they contain within them the elementsof developraent ad infinitum. But there is anothercondition necessary, and this is the direct supply ofblastema for the nourishment of the rapidly germinatingcells. If this supply from the parent organism be cutoff, germination must

eease on the axiom, ex nihilonihil fit. This is the capital faet lost sight of by thosewho style cancer a fungus endowed with independentlife." Professor Huxley says, "It is only in pathology thatwe find any approximation to true zenogenesis (thogeneration of something foreign). From such innocentproductions as corns and warts there are all gradationsto more serious tumours, and in the terrible structuresknown as cancers the new growth has acquired powersof reproduction and multiplication." The anatomical elements of cancer are known tohave no special and peculiar characteristics, and theyare believed to be as easily derivable from pre-existingtissues as are other morbid growths. There is one important group of diseases requiringcareful inquiry in veterinary pathology, namely malig-nant growths.

To study such conditions as cancer,sarcoma, etc, as they occur in animals, and compare



The tropical diseases of the horse [CHAP, "barsati" 108 them with the corresponding diseases in man, and thendemonstrate the ideiitity by close observation, is thehighest class of work in pathology, and the work of thefuture. Indeed, the careful observations of the oom-parative pathologist have shown up diseases of animalsas a new and attractive field of research. Able authori-ties have repeatedly shown that the lower animal wasliable to suffer from every form of malignant growthseen in man. The essential object of future investiga-tors is to detertnine the" importance of a comparativestudy of this disease in all its phases. With increasedexperience this line of inquiry will doubtless be encour-aged ; still it is satisfactory to learn from the writingsof leading medical men a direct advocacy of the compar-

ative study of disease. THKATMENT. Many observers exalt special remedies in the treatmentof barsati, and as usual, each produces a list of cures infavour of his favourite application. Further evidenceof the difficulty of settling this point is afforded bygeneral experience, which disproves the utility of thesecures, and shows that their benefits have been overesti-mated. It is now proved that it is impossible to influ-ence the course of barsati by recourse to any number ofacknowledged parasiticides which have been recommend-ed; and I have myself tried, in numerous cases, localapplications of caustic potash, nitrate of silver, chlorideof zine, chlorate of potash,* sulphate of copper, of iron * Seri, Min. WoeliermhHft, No. 6, 1873.



The tropical diseases of the horse \ iV.j                       OE ATKOPHIC CARCINOMA.                        109 and zinc, salicylate of soda, salicylic,* nitric, sulphuric,acetic and oarbolic acids, myrrh, aloes, camphor, alum,sulphur, &c, without effect. Iodirie and sulphuroüaacid injections have been latterly triod by me in manyprivate cases, with equally useless results. Mr. T.Marriott, a, v. d., speaks very highly of the results oftreatment by iodoform. Very extensive barsati growthsc-n the fetlocks and lower lip and angles of the mouthhave been gradually destroyed by caustics foliowed byiodoform drcssings, and a healthy cicatrix has beenobtained. How long an immunity from this disease hasbeen secured, it wöuld be difficult to say; but at anyrate it is a eonsiderable gain to have óvercome, even fora time, the

unsightly and ever-increasing out-growth,and to have thüs early relieved the animal from pain,and returned him to duty. Calomel and biniodid? ofmercury were largely employed In the Governmentstuds some years ago, bilt with no better results thanany of the above-mentioned. Carbolic acid, when welldiluted, has the effect of cleaning the surface ; but whenin strong solution, undoubtedly aggravates the growthin many cases. For the purpose of removing dischargesfrom the surface, and keeping the sore free from smell,I neyer employ a stronger solution than 1 part in 20parts of water, for the reasons above stated. lts efücacy,however, is no greater than that of most other agénts incommon employment. Mr. John Henry Steel, a. v. d.,recommends the iodide of arsenic oihtment (1-6J as auseful

application, to caüse a slough. The use of theactual cautery and of the knife is in every' case eonti-a- * Wicn. Med, Wochcnsohrift, No. 24, 1883.



The tropical diseases of the horse 110                                   "BARSATl"                                 [CHAP. indicated, as it generally increases the activity of thegrowth. Thus we have tried every remedy, and duringevery stage of this disease, with the same negati-veresults. At the risk of appearing tautological I wouldadd one other remark upon these operations by the knife,aotual eautery and caustic agents. "Be quite sure thatyou remove all the induration, or you will do misohiefinstead of good<" I might give a long list of "successfulcases," such as are frequently recorded in the veterinaryjournals ; but as I know from experience such cases havereturned for treatraent after they had been passed as"cured," I set no value on such temporary successes, andlook upon them as mere compromises, which

advancingknowledge will enable practitioners to discard, for amore radical and permanently successful treatment. Solong as we continue to look upon barsati as a mere localdisease, so long shall we fail to effect more than a tem-porary recovery. Where barsati is indolent, it is wise not to attemptHs removal by the knife or by any caustic applications.Such indolence or arrested growth in an external sorais sometimes coincident with its internal development.Inspecting veterinary-surgeon Oliphant says,—" Thestate of the system existing in barsati is not such asindicates the use of the knife." Dr. Walshe, aftercondemnipg operation for the relief of human cancer,quotes Dr. Macfarlane, who "could adduce the case ofseveral patients who had laboured under cancer for ten,fifteen, and twenty years, who were

cut off in three orfour months by an operation." Pari Passu with the advance of the external soreI have noticed defects produced in the constitution of



The tropical diseases of the horse IV.]                         OE ATEOPHIO CARCINOMA.                             111 the animal, which should be early supported by appro-priate medicinal remedies. The results of this combinedtreatment will be generally found to be more satisfactory,although how long an immnnity from this disease maythus be secured in all cases I am unable to say, hut atany rate it is found to be a cohsiderable improvementon the local treatment only, and affords better hope ofrestoring the patiënt to work and keeping him out ofsick-lines long after others have been admitted with alocally recurrent disease of aggravated character. I knowfrom early experience that it is no good " patching up"a case and returning to duty, which comes back in a fewmonths \Vith considerable constitutional

disturbance. Iknow of no specific remedies that will averfc theconstitutional derangement, but would recommend thesystem to be supported on general principles by theadministration of both vegetable and mineral tonics, butespecially by iron and arsenic in large doses. Any ofthe preparations of phosphorus might also prove useful.The influenee of phosphorus and arsenic on the generalnutrition is analogous to their influenee on the nutritionof the skin and subcutaneous tissues, which is seen inthe case of many skin affections. Our search for agents to neutralise and destroy thisdisease in its local aspeots should lie in the direction ofthose which shut it up, or encase it, is it were, byhardening its cells. The subcutaneous injection ofmedicines promises the most likely means of doing this.The best agent

which will effect this is chromic acid,which in the field of the microscope is seen, even in asolution as dilute as one part in a thousand of water,rapidly to define, as ff dissecting out the delicate cells,



The tropical diseases of the horse CHAP.] "BARSATl" 112 hardening and enclosing the nuclei, closing tip theirwalls, and so preventing the diffusion of their contents.Professor Billroth's use of this agent as subcutaneousinjection in lymphoma of the human subject, giveSencouragement to tlie trial of the same in equine barsati.Professor Trinchera,* of the Naples Veterinary School,believes he has cured cancer of the penis and scrotumin the carnivora, by early operation, the wound beingdressed with chlorate of potash. Malthe recommendscombining iodoform with nitrate of silver as a causticand healing application in all chronic ulcers. The ulcer^ated surface is sprinkled with iodoform, on which thenitrate of silver is next applied, and on this againiodoform. A brisk effervescence of nitrous acid andinsoluble

iodine and chloride of silver results. Thismay be emplóyed with much benefit in barst\ti ulcera-tion of not long duration, and Where the subcutaneoustissues have not been deeply implicated. The above remedies have been prescribed by me inmany cases with good results, where constitutionaldisease was not already far advanced. No one remedycan be éxpected to produce a cure, and this alone illus-trates the absurdity of the dogma, that any "specific"can eradicate a general 'disëase by treating its localmanifestations only. I have given the above summary with the view offurnishing a general experieiice in regard to results ofdifferent modes of treatment in different cases. Mostof the remedies mentioned have been tried by me as well * Giornale delle razze degli Animale ütili e diMed. Veterinarw'1875.



The tropical diseases of the horse 1*1 113 OR ATROPHIC CARCINOMA. as otlier practitioners, in the treatment of this disease. Ihave, however, to say something further of certainpreventives which have not been described before, andwhich come under the flrst category in the precedingsummary. Those cases in which the sore has apparentlybeen of short duration may be much benefited by achange of climate to the hills. Those in which theconstitution is severely involved may derive temporarybenefit by a similar change. But in some cases theresult is disappointment: the" local disease persists andgrows in spite of all treatment, and sometimes freshulceration takes place in an already healed cicatrix, sothat the treatment of barsati must be considered onlypalliative in kind. When the disease has been

suppressedby the abovenamed means a relapse is rendered lesscertain if the animal is kopt on a strictly starchy diet.It would appear that high feeding and higher organ-ization is, in a measure unfavourable to reparativework. We can quite conceive that the steady, regularprocesses upon which it depends are less likely to proceedin an orderly and uninterrupted manner under condi-tions of high excitability, where stimulus easily engendersdisorder, than under lower functional activity and lesssusceptible circumstances. Herein, possibly—namelyin the greater excitability of their tissues—may be foundan explanation of the reasons why cancer changes shouldbe as a rule more pronounced in highly-fed animals, asthe carnivora, than in herbivorous animals, and of whichit is practically important that we

should take due account. PROGNÖSIS. In giving a prognosis we labour under a vory great



The tropical diseases of the horse 114 CHAP.] "bahsati" disadvantage, since we do not generally know when tliedisease eommenced, because our patients cannot speak,and their owners frequently cannot assist us. This iasingularly unfortunate, as it compels us to considercases in rolation to the possible local gravity measurodmerely from apparent symptoms, which is a much lesssatisfactory guide than the date 'of first attack, for theduration of cases is of the utmost importance in questionsof prognosis, I am in the habit of saymg, if an animal is broughtbefore me with a barsati sore, and there be no historyof recurrence, that the oase will bo relieved early; ifthere be the history of a sinj>le recurrence, less early ;?f of many, and presenting constitutional changes, never.This is not sufficiently insisted on by

vetei?nary-surgeonsxn giving opinions on cases of barsati; recovery usuallytakes place readily under good treatment, and the caseis probably ' discharged "cured" in the books, but theveterinarian rarely has the opportunity of knowing howlong or how short is the immunity from disease he hasconferred on his patiënt. Haviug had the opportunityof watching the progress of several cases of this kind fortwo, and in some instances three years, I think I amjustified in giving always a guarded opinion from thecommencement of this disease, owing to the difficulty offoretelling the probable course of each case. Althoughre-appearance of barsati is the rule, it does not followthat suoh is the invariable result, for we find in practicea number of cases in which the animals were f ree fromthe disease for two years, and in

some for a longer term,without a single unfavourable symptom. Occasionallyrecurrence has been attributed to the animal biting an



The tropical diseases of the horse K] 115 OE ATROPHIC CARCI?TOMA. old barsati cicatrix. There is every röason to believethat recurrence is a pretty constant feature of the disease.Absorbed into the system the cancer clements becomeincreasingly accumulated, and with the accumulationsthe proportionate liabilities to local recurrence. Theirhistories run parallel. And though the question of earlyand thorough removal of local disease to preserve thepatiënt from recurrence is important, it is obvious that110 proof of its ütility can be given, since veterinariansrarely have an opportunity of witnessing many casesof this disease in its early stages, the majority ofanimals being brought for treatment in ft recurrent state,?herc is generally very little to be done in the wayof curative treatment when once the animal

lias enteredon this stage of chronic barsati; but so long as he canbe kept at work without suffering obvious pain, it isalways worth while to persist in the use of both internalremedies and local applications; a rather free use of theremedies afore-named is advisablë. I do not say thatsuch cases will be "cured," with absolute immunity forthe future, but the relief afforded may be sufficiënt toallow the animal to be worked for a much longer term,and with greater certainty than when left to chancewithout any treatment. Albeit, it is never safe to allowthese remedies to be used in unskilled hands, becausetheir too free use seems often to liasten the progress ofthe disease. As soon as local disease has subsided, onemust still direct his attention to the removal of thedisease from the system ; for barsati is not one of

thosediseases the elimination of which we can assist by localapplications only. I have patched up many cases ofbarsati, in the main by local applications. For instance,



The tropical diseases of the horse CIIAP.] "baiisati" 116 in those subjeets where the disease was of short duratio»,slow of growth, and where the general systom was notaffected. It is quite true that some cases require moreenergetic treatment than others. but there are very fewhorses whose condition does not begin to suffer, if theyare not treated early in the local stage of this disease. The eauses of derangemonts of the wind from whichhorses so frequently suffer are so numerous that theirowners pay no attention to them, and it may happenalso that barsati of the lungs shall attain a vory advancedstage without any prominent symptoms to cause itspresenoe to be suspeeted. There are, in fact, strong,"vigorous" horses, appearing to possess all the featuresof perfect health, and performing their daily amountof

work,—whether in the saddle or in harness,—withapparent ease, in which barsati has taken deep root,and in which tracts of the lungs are couverted into merefibroid tissue, and studded with numerous kankers, inwhich all power of respiration has ceased. We have seenseveral cases of this kind, aud recorded some, of whichexaminations were made post mortem, in the Veterinarian. In our prognosis we have clearly to consider, then,whether, in many cases, there has not been barsatioccurring at a period anterior to our examination, thehistory of which may or may not be forthcoming inevery case. I cannot call to mind a single instance ofextensive local disease without some evidence of the inter-nal organs having been invaded as well. But thepatiënt is very often restored to such a degree of apparentgood health, and

so far relieved from external diseasetor a time, that the owner is satisfied with the result,and neglects any further treatment, until a fresh



The tropical diseases of the horse tv.]                      Oft ATEOPHIC CAECINOMA.                        11? recurrence takes place. By these means we have notthoroughly cured the patiënt, but have only giventemporary relief, and the disease may at any time return.We cannot always reckon upon such opportunities aswere afibrded in the case of stallions kept permanently inthe studsj or in that of horses having history sheets, asin the service; and, in the absence of that knowledge,our prognosis must rest partly upon the history of thecase furnished by the owner, but chiefly upon the resultsof our own examination of the patiënt. We are not assured that barsati is hereditary in itscharacter. Oolonel McDougal, Superintendent of centralGovernment studs, tried to show from statistics that itwas so. A safe practical conclusion

to arrive at is,that all stallions which have suffered from this disease,although temporarily recovered from it, should be castrat-ed, and brood mares similarly affected be disposed ofby auction sale : they should not be retained for breed-ing purposes.



The tropical diseases of the horse CHA?TEll V. "KriOOJLEE;" OB, TROPIOAL PITYBIASIS; In no department has veterinary progress been showriinore conspicuously than in what is usually termedCütaneous Pathology. This has undergone a completerevolution in England, on the continent especially, andin India to some extent, durihg the last few years. Théexperience of recent years has caused an entire changein the ideas regarding treatment which was formerly1'ecommended in this class of cases, In the ages whenmysticism in its varied forms prevailed; although wöflnd glimpses of the knowledge that Nature herself wasgenerally expected to do all that was necessary, nopractitioners were bold enough to hazard their reputa-tion by acting up to this belief, but almost invariablyresorted to some application

and favouritB internalremedy to give it due effect* To the German practi.tioners in a great measure is düe the credit of havingbroken through these bonds, and raising the studyof skin diseases in animals, and paving the way formodern improrements in their treatment, on a level withthe other branches of medicine.



The tropical diseases of the horse 119 "khoojlee" cöaa From the earliest times the above disease has beendescribod as an enzootic affection, and internal remedieswere prcscribed. Spinola and other writers consideredthe cause to be some constitutional defect. Haubnerattributed it to digestive derangements, and othersagain thought it was due to the itch-scab. RecentlyHaselbach has observed it in ten per cent. of the wholeof the Polish horses, and he regards it as a special affec-tion of the hair, attended by an adhesive discharge.Formerly, a false and a true variety were described,which led to great confusion. "It is proved conclusively,"say Professors Friedberger and Fröhner "to owe itsorigin simply to penetration of dirt, grit, lice, etc, intothe hair-roots," The disease, although long recognised in the

humansubject, has only recently attracted notice in the loweranimals, and does not find a place in the new nomencla-ture of diseases issued for guidance of ve,terinary officersin India. Since my observations were published in myAimual Veterinary Report of 1883, and the YeterinaryJournal, 1884, yeterinary surgeons have described thisaffectipn as more or less prevalent throughout India, butespecially during the hot weather, when the function pfthe skin is found to be normally active and in a mannerpredisposed to disease. It has npt, I think, been settled whether the terrakhoojlee is, or is »pt, properly defined; but we understand that there is no restriction here : it is used in ageneral sense, and applies to every form of skin diseasewhich is attended with itching. If this is the case, it iaa lamentable illustration of

the urgent need for moreprecisedefinitionsinthis direction, aadfortheincprporatiori



The tropical diseases of the horse v-1 i20 Ofe TfeOPICAI. PITYRIASIS. tion in the new nomenclature of diseases of the lower animals of a stringent rule requiring that all our diseases of the skin shall be properly designated, and their characteristios clearly differentiated. It is not now desired to enter into a consideration of all the diseases. of the skin in which khoojlee is a sjmptom : the disease under consideration goes by that name. In this chapter, we will invite our readers' attention to the subject of tropical pityriasis, or so-called "khoojlee" of the horse. In practice veterinary oificers have sometimes to rely on the nomenclature suggested by salootries and others in India, but the natives are not accustomed to name diseases according to scientific principles, and are thus not quite at home with Europeans as

instructors in native disease. Some veterinarians appear to be stirred over the ques-tion of a proper name for this, the most prevalent formof skin disease afFecting the horse in India. Thenecessity for such a name will be apparent; but someare exercised over the special designation, preferringthe term "eczema" to pityriasis suggested by ourselves.I need not, therefore, re-state my reasons for consideringthis disease to be quite distinct from eczema, exceptthat a prevalent use of this term "eczema" in Englandgives it special importance, where the occurrence ofpityriasis appears to be infrequent, if not rare inthe horse. It js possible that India is a special habitat of thedisease, and especially so in the hot weather, when thefunction of the skin is normally aetive, which sometimescauses the disease to assume an

enzootic form. It ismoreover important to note that this discase is chiefly



The tropical diseases of the horse 121                                 "KHOOJLEe"                               CHAt>.] confined to the more hairy parts, or parts fairly coveredby hair; for instanee, it never spreads to the tmdersurface of the tail, althougl? it attacks every otherportion of it suppliecl with long hair. The disease,moreover, originates in small papules, the cutiolocovering which dies from insufficiënt nutriment anddesquamates in small, bran-like scales, and is attendedwith heat and corisiderable itching. There is no dis-charge present in this disease, "nor vesicatiön as ineczema. Röll says,—"In this skin disease the epidermispeals off in small scales like those of bran. The diseaseattacks the horse principally on the head, on thé sides ofthe neck, along the course of the marie and root of tail, butoccasionally all over the

body. In cattle it attacks thewhole surface of the body, and leads to changes in thestructure of the skin." From excessive rubbing, for theparts attacked are particularly itchy, the exudation of^seram, or of pus-like fhrid may take place on the surfaceof the skin, which, though not a special feature of thedisease, is a frequent accompaniment of it, and is onereason why the disease has been so often mistaken foreczema. Pityriasis, moreover, selects for its attack theparts covered with longest hair, even in man (Tanner'sPraclice of Medicine, art. "Skin Disease"), which iswhat might be written in regard to the disease seen inthe horse, and to which the common designation of'mane-and-tail disease' has been given, owing to themane and tail being the parts most commonly affected.Again, the exudation may cause the

scales to adheretogether, forming larger scales; hence the liability ofthe disease, in its latter stages, to be mistaken forpsoriasis, from which it is distinct.



The tropical diseases of the horse *.] 122 5e trophical pityriasis. STMPTOMS. Small papules are noticed to develop theinselves alongthe crest and about the root of the tail, on its dorsalaspect, and in due course free desquamation of thecuticle ensues about each papule, from which minute»white scales are regularly shed; and we have thuseventually produced a surface of renewed desquamation,attended by fresh developments and increasing irritation,with its results : extension of the process into the coriumand subcutaiiéoüs coiinective tissue, which are sometimesalso implicated, öwing to seüondary inflammation. Thelatter is oiily a complication, however, aiid fur?rishes noclue to the solution of the true pathological changefound set up, which is, in its inceptiön, distinctlysuperficial in character and amenable

to proper treatment.A prominent, and not the least troublesome feature ofthe disease is prurigo, which causes the subjects of it torub themselves violently against adjacent articles, pro-ducing secondary symptoms of inflammation,—heat, pain,swelling, abscess, and sometimes also permanent indura-tion of the skin. The crüsts, which are at first small,scaly, and transparent, become, during the latter stagesof the disease, larger, more opaque, and even adherentfrom admixture with inflammatory products. The hairalso becoming involved and matted together, soon falloff, which is especially noticeable along the course of themane and tail, in the latter situation producing thecondition commonly known as 'rat's tail.' Owing tothe presence of long hair about these parts, the diseasefrequently escapes detection in the

early stages, it beingseldom noticed uutil, through rubbing, changes in the



The tropical diseases of the horse CHAP.]- "KHOOJJtEü" 123 hair-papillse and hair take place. The lattér becomes atfirst thinner, curly looking, and, owing to its thinnessand irregularity, allows more freely of the passage ofdi-rt and filth of all kinds, which gives rise to iniamma-tory changes leading to depilation of the hair, and sclerosissete. Where the disease has become chronic, the hairgenerally assumesa coarse appearanee. RESULTS. I have seen so raany cases of this disease each summerfoa? several years, that I feel warranted in giving a, strongopinion that any treatment to be useful should be ea.rlyapplied, otherwise the disease tends to assume a chronictype, and will tben prove rather troublesome : sclerosisof the skin and snbjacent connective tissue may followas a remote termination, and more

particularly perma-nent induration of the crest, which is often producedas a result of certain heroic methóds of treatment iuvogue, and in a certain percentage of cases proves atleast of diagnostic value and hevalds an attack of thedisorder in the following year. 2. One of the resultsof its action on the hair is evidenced in an unduecoarseness of that appendage, which Js speoiallycbaracteristic of this disease. 3. Another remote,though not infrequent result is an apparent greynessof the hair noticeable in small spots along the course ofthe affected skin. These latter changes are, we haveseen, depende-nt on inflammatio», causing irritation ofthe hair-bulbs. 4. It cannot be too strongly urged thatrecurrence in many cases also depends, to a very largeextent indeed, upoH how they were first dealt with.



The tropical diseases of the horse m 124 OR TEOPiCAt f ITTRIASIS. 6. In soöl? cases the disease spfëadé all over thebody, and leads to gfeat eiüaciaWöö-. *                               OABBES- Climate acts as a direct ëxcitihg and predispösingcnuse, as in the hot weathéf in India when the kidneysare inactive and the skin suffers frotn hyperserhia due tocompensatory actioh. It is clear that climate has amoreof less direct influéncë upoh thé pfevalence óf this disease,which appéafs only duriiig the hot weathef and rarelyin the winter, and is pfactically unkiiówn or irifrequentin colder climatés, as in England, where vetërinarysnrgeons seldom witness it, at least as a prevalent diseasein the horse. It is not sUrprising, seeihg that the hotweather is a predispösing caüse of skin disease in India,to find that a niücb larger

propoftion, if not all of thehorses are attacked düririg the Slimmer ; and it may behere noted that the special liability of horses to be affect-ed by skin disease in India is not fóund to obtain inothef parts of the world, and must be due to local causes. 2. A consideration of the locality of the disease bringsforth Sörne facts which may become of some practicalimportance. lil nlore than half the cases we have seenthe worst were those we met with on the plains, and morecömmonly in a hot station than in any other. Again,in only a small propoftion of the cases seen in coolerstations, in hilly districts, was the disease severe, orthe ratio of simple to aggravated cases was about tento one. A similar resul t has been noted by others. I havecarefully oxamined the register of sick animals at several



The tropical diseases of the horse CHAP.] "khoojlee" 125 stations in India, and found hot stations were those inwhich the largest number of admissions were noted frorathis disease. 3.   .Natural dampness of the air, as during the rains inIndia, which causes maoeration of the epidermis andaffects normal secretion of the skin. 4.   Local irritation connected with improper grooming,collection of dirt, of lice and ticks, etc. 5.  Constitutionaltendency.—The liability to the diseasein previous jears promotes the tendenoy to it, and insuch animals the disease may be said to be constitutional.In many cases the animals suffer from a state of diseasewhich is truly chronic, as shown by the veterinary historysheets. 6.  Defeotive action of the correlated organs, leadingto hypersemia of the skin : hence over-feoding,

excess ofwater taken during the hot weather, etc, throw extrawork on the skin and lead to disease. 7.   High feeding.—The question of high feeding asa cause of disease is not only intercsting but impor-tant. I will only remark upon it that the greatei11the amount of nitrogenous food given to animals, andthe greater the work thrown upon the eliminatoryorgans, the greater the liability to disease. If thefunction of the kidneys, etc., lias to be taken up by theskin during the hot weather in India, high feeding onlyincreases liability to disease, and precautious should betaken for its prevention. PATIIOLOGICAL ANATOMY. The disease, in its origin, is superficial, and seldom or



The tropical diseases of the horse >i]                     OR TROPICAL PITYRIASIS.                       126 never implicates the cutis vera deeply, until the parts are rubbed by the animal in consequence of extreme prurigo, when subcutaneous effusions and other inflam- matory lesions leading to various changes in the struc- ture of the skin, develop as a secondary process, but quite distinct from the primary disease—changes in and around the hair follicles, such as have been described by Dr. George Thin,* of London, and notedby us in several cases we have examined, may then be detected, together with other changes associated with the derma, leading to depilation of the hair, to sclerosis, etc, which may be seen commonly characterising the latter stages of the affection. But, in order to arrive lat its correct

pathology examinations should be made of the skin, more especially in an early stage of the disease, so as to recoguise the specific lesions, which, so far as my own examinations lead me to say, consist mainly in cell proliferation con- fined principally to the deeper layers of the epidermis. This proliferation is doubtless a result of some constitu- tional irritation, which explains the consequent desquam- ation and shedding of the cuticle in small scales, due to improper nutrition, and which is so important a feature in this disease. When the parts are violently rubbed by the animal, or if irritant dressings have been used, then changes in structure may be detected in any part of the skin on microscopical examination; thus, changes in the corium, in the hair follicles and sebaceous glands, and in the

subcutaneous connective tissue take place as the result of irritation, and may be characterised as hypertrophic. The disease examined generally shows * The Vctcrinary Journal, July, 1879, y. 55.



The tropical diseases of the horse 12?                                 "?HOÖJLEfe"                               CHAPi] in tM Md of öbservation epitheliai öells, frbfils, granulafpartiele» öf pigment, besides fuiigi, tissue shreds andinflammatory products developed in the proeéss ofs?condafy inflammation. The Oerman Veterinary sur-geöns* have long recognised, and Mr. Itenry Tryon,fnaturalist and micfoscopist, Brisbane, has lately nötédthe pfcsöncë in this disease, of an exceedinyly minutefiingtis, which ööeurS in immense numbers in the cetlsóf the cutiele hair follicles. I't is not known positivelywhether this disease is actually caused by the fuiigus, orby tissue change (See article on 'Vegetablc Parasitic SkinDiseasés,' Veterinarittn, Feb., 1888), sineo various speciesof micro-organisms have been no\v isolated from

theepidermis of thé nórmal skin, büt it is not settled whetheriii their distributiori and in their action they bear ahydefinite relation to the morbid process. We may concludethat to thosö several species of parasites alfeady knowntö exist in the epidermis, anöther species has been added. TI?ËATMENT. Pityfiasis in the hoi'sö would seem a Comparativelytrivial ailment in Éngland, which under ordinary cir-cufnstances soou gets well, but in the sanie class ofpatients out in India it sets up a disease of skin whichahnest defies treatment for several nioiiths in the year.Those who are engaged in the study of diseasés of theskin in our animals in India will have come across casesof this disease which remain uni-elieved, or at any rate • Lihrhuehdtr Patholiigü 11. Tkinqne der Ilansthhrr, l?iill.t The r,hri)ifiriun, June,

188S.



The tropical diseases of the horse V.]                          OH TROPICAL PITYIUASIS.                       128 uncured, by any looal application, but which readilyrecover by the internal administration of remedies and,as I have found, local blistering over the kidneys. Inthe treatment of chronic cases I have found nothingto equal the value of local blistering over the region ofthe kidneys. This treatment has been foliowed by rapidrccovery in several cases, when all local applications tothe skin, and the internal administration of medicineshad failed. It probably acts in two ways, viz., first,by rousing the kidneys to increased action, promotingdiuresis aud relieving hyperaemia of the skin; and,secondly, by directly stimulating the nervöus systemthrough its action on the spinal oord, and the goodeffects produced on the

skin may be purely of neuroticorigin. I do not consider it necessary or prudent tohave recourse to blistering in every case of skin diseaseas a routine treatment, but adopt it in neglected andchronic cases only. Combined with local blistering over the kidneys, theinternal administration of strophanthus in chronic affec-tion of the skin of the horse proves very useful, because,as a diuretic, it is probably second to no other agentwith which we are acquainted in practice, or which ismore rapid in its action than strophanthus given in theform of tincture in repeated doses. Among the local applications employed in the treat-ment of this disease, I may mention those of petroleumand cheerpine oil, which have proved most efficaceousin my hands; and, in a minor degree, kerosine oil. Wemay be quite sure that the

good effects produced by theseagents are dependent upon some product of tar presentiii them, which is so ben,eficial in skin disease in general.



The tropical diseases of the horse m cnAP.'J "Shoojlek" A ^arS»l"cnre is often effected by the loeal applica-tiösfe <©? *fi«ny faVouTTte remedies employed m rotation ;by th<*ö«gh *lesnsing 'of the skin with Soap-nut< [reetdJt),of •*#?& séft *öoap afld water every other day; and byfceeping the animal on Ibw diet. None of these, however,can^domore than mitigate the trouble; and the probable?ll-ëffeéts o?-siicti haphazard treatment, and the dangerthus iiwtfi'rëd % 'propof ttönately enhanced by the factthat mariy of the bitter cases of 'previous years, nnder'this tfeatsment, are practically apt to suffer from a stateof diséas? which may be designated as chronic, if notmcurable. 'Sbme'përsbns'believe that, with the advent óf the coldseason,: these cases get well of themselves and

without'treatmmit. TMt 'tliis 'is au error, anti the source of'reoürrerkee ah'd noii'recovéries innümerable. ?f we«x&min?-'ib.e véterinary 'histöry ;sheets bf horses whichbave been affected, we will find that recurrence is theruie; and'expefi?neel?hows it-is much rnörepronounced'fa *as?s-where eafly treatment 'has been neglected. ThatMk?res will "att?nd our best enxteavours at treating•Idis'Öése wereadily admit, for We eannot expect to'find%-uehWthing as an unalloyed blessing, and thus thereare Jéilures urid?r this motie öf treatment, which insome cases arise from'the ownbrs''fault, who permit thediöëaSe1 to nin On to "an adrariced Stage, in which it is•fio 'severe and sometimbs so intraetable. I need notdweil On the importance óf early treatment in so-called'Mvial'cases, to nip in the bud

an incipient disease, as•Hnless this is done, ?t will probably spread to the headand 'öther pat'ts óf the body.and may then last for months' :The gen?ral indicJttion for treatment in all the cases



The tropical diseases of the horse V.]                        OR TROPICAL PITYRIASIS.                          130 of pityriasis, acute and chronic, is to assist the skin asmuch as possible, by making the correlated organs—thekidneys, lungs, and intestines—do full work in elimina-tion, and thus, aided by appropriate agents, as loealapplications of tar, etc., to relieve hypersemia of the skin. LITERATURE. SpiNola, Speoiellen Pathologie, 1863.Bürke, Annual Veterinary Report, 1883.Haselbach, Zeitschrift f. Microtcopie u. Fleischbesehan, 1884.Bürke, Veterinary Journal, July, 1884. Art. Pityriasia.Adams, Quarterly Journal of Veterinary Science in India,July, 1884. Art. Skin diseaae of horsea in India—Eczema.Rörx, Zehrbuch der Pathologie u. Therapie der Hausthiere, 1885. Art. Pityriasia.Burke, T/te

Veterinarian, June, 1885. Art. Pityriasia.Friedberger u. Frohner, Ijehrbuch der Speoiellen Patho-logie u. Therapie, 1886. Art. Pityriasis.Stanley, The Yeterinarian, June, 1888. Art. Prurigo.Adams, Veterinary Journal, July, 1888. Art. Pityriasia.Bürke, Veterinary Journal, August, 1888, Art. Pityriasia.



The tropical diseases of the horse CHAPTER V?. "kenchüli;" oh, pitybiasis bubra, I do not exaggerate when I say that the animalssuffering from this disease are found covered from headto föot by One mass of scales, having the appearanceóf a 'crocodile's coat.' The disease begins in hypersemiaand desquamation of the cuticle, notably over the regionof the back and thoracic walls, thence rapidly sdreadsin all directions, till the eritire body, even to the skin ofthe coronets, is finally invaded, leaving perhaps a smallpatch of skin under the abdomen and that between thethighs unattacked. Thé cuticle, along with the hairand inflammatory débris, comes away in large scales,probably as large as any we have noticed on the back ofthe largest kind of fish, and which they somewhatresenible. The

main feature of the disease is intensesurface heat, foliowed by recurring desquamation.The presence of the heat, then, and notably thecharacter of the scales, when these begin to come off,are diagnostic of this affection in the horse. Notwith-standing the large extent of surface usually implicated



The tropical diseases of the horse 132                                   "KENÖHÜLl"                             OHAP.] in this disease, it seldom or never, in my experience ofthis class of cases, proceeds to the extent of causingdisease clianges in the corium or still deeper tissues, butalways confines itself to the epi-skin only. There is nothickening or induration of the skin below the scales, asobserved in eczema and other inflammatory disorders,but the whole process seems to take its origin in orfollow a state of simple congestion superfloially pronounc-cd, which induces excessive development of the cuticle,resulting in the scales described. Finally, in my experience, the disease appears to bechronic, or even incurable in the large majority of cases,as tliose noted by me latterly, including others

seenbefore, have bafled treatment; and very little moretlian palliative remedies can be suggested in similorcases. In the early stage of the disease I am disposedto thiuk tl)at,sedative lotions are alone effective in con^iining its spread. The disease is easily distributed overthe whole qf the body ; and yfhen this is the case, it isexceedingly unfortunate, for nothing I know of fromexperience has any power in checking its course. Applications of lead seemed in some cases to affordpartial relief, but even this I find is only transient inits cfiects, as beyond allaying a little heat in the part,I cannot say it exercises any curative or at all permanentii)fluence over the disease. Accompanying the disease of the skin in some casesthere is also noticed intense congestion of the conjunc-tival and

buccal-mucous membrane, the former becom-ing cedematous and appearing as if it were the indexof some low type of fever from which the patiëntsuffered, with a hot mouth, scauty and higli-coloured urine>



The tropical diseases of the horse VI.]                        OE PITTRIASIS RTJBRA.                       133 and great emaciation; but in point of fact there ?s«ever any fever present, the patient's appetite remainsgood throughout, and the temperature never registershigher than 101° F., and generally at normal point, LITERATURE. Burkb, The Yeterinarkm, Sept., 1884.Adams, The Veterimry Journal, July, 1888.



The tropical diseases of the horse CHAPTER VII. "PIT H-K H A K I S H"' j OR, HEPATIC PRÜHIGO. In the human subject the terms kJidrish, khdrisht andkhujli are applied to scabies or iteh only ; but this arisesfrom a belief common among natives, that the skin wasliable to but one form of disease, as they eannot distin-guish one from another, except ringworm which is calledddd or dinnd-eh. The terms kharish and khujli literallydenote the occurrence of itching, and as such may beemployed in the case of any disease of the skin in wkichitching is a symptom. I need hardly point out, thata symptom which is common to so many diseases shouldbe qualifiedwith a prefix, or better perhaps some explana-*ion of the disease it is intended to represent. The termkhujli signifies, then,

itching. It is in reality the samothing as pruritus described by English authors—a symp-tom, in fact, of many diseases—a disease wholly differentfrom true scabies. It is most unfortunate that practi-tioners in human medicine in India should have employedthe term khujli to describe this disease. Theterm khujli,or kharish is now appropriated by general consent to sig-nify, according to the original use for which it was



The tropical diseases of the horse 135          "pith-kharish" ob hepatic pkueigö.         vu.] doubtless intended, a disease of skin which is characteris-ed by itching as its most prominent symptom. There is a peculiar form of prurigo in the horse,common to the wet season in India, as I must obserre,the etiology of which does not seem to be generallyunderstood, but is easily explained, I think, by what isseen to follow the mode of treatment adopted in thesecases. I have prescribed large and alternate doses ofcalomel, muriatic acid, and sal-ammoniac, with thebest results, which leads me to conclude that thisaffection—in the horse, at least—is sometimes referableto retention of the biliary acids in the system, dueto imperfect bilification. Symptoms : Itching is amongthe first

symptoms noticeable, particularly in partspreviously injured or diseased; instance: brand-marksabout the neck, on the shoulders, barrel, gluteum, etc.);the vessels of the skin become congested; there ispresent some amount of heat, snpersensitiveness, etc,foliowed by effusion into the corium, which is eitherremoved by absorption if early treated, or terminates, asit sometimes goes on to pus formation, in abscess, andfinally bursts giving rise to troublesome ulcers. A fre-quent accompaniment of this disorder is pallidity ofthe mucous membranes, and also loss of appetite, im-paired digestion, ftfitor and discoloration of the fseces, etc-symptoms indicative of biliary derangement.



The tropical diseases of the horse CAPTER VIII. "chaeak"; ob, leüoodbbma. Partial leucoderma, in which the pigment is absent insmall points over the skin of the face and other regionsof the horse, is common enough, although this, like thepreceding, has not been recognised by veterinary authors;but general leucoderma, so far as I know, has only oncebeen met with, in the horse that is. And I do not hereallude to "piebald states" noticed so commonly in horsesifrom which it is distinct. The loss of pigmentation inthe true disease, is assooiated with loss of sensation inthe part, and even loss of hair, noticeable in patches—having the appearance of a "pig's skin," minus the redness,which it closely resembles. Moreover, the 'piebald'colour iu horses is a congenital condition,

having its originin utero ; leucoderma is a disease developed in after-life ofthe animal, which often recedes, leaving the skin normalfor a time, when it may recur. Thus, I know of largeblotches of the skin on the face of horses, and in othersituations where the skin is less protected, developed inthe summer, entirely disappearing in some cases during



The tropical diseases of the horse 137                 "chaeak" oe leucoderma.                 viu.J the winter, and again appearing on the approach of thefollowing summer. The conclusion is—and it is theconclusion also of Dr. Tilbury Fox, probably the greatestwriter on skin diseases of his day in any country—has the heat any infiuence on this abnormal pigmenta-tion in the skin? In the present state of ourknowledge of the pathology of this disease, an answer tothe question would amount to mere surmise. The disease is seen principally in chestnut horses andsometimes in bays. There is an entire absence of anydischarge, vesication, or pustulation, throughout its wholecourse. It af?'ects, by preference, certain parts of theskin whose epithelium is thin, as the muzzle, below theeyes,

inside the thighs, etc, but is gradually generalised. I have prescribed arsenic and iron, with local frictionin this disease, with some benefit. LITERATVRE. Bürke, The Veterinarian, Sept., 1884.Adams, Tlw Veterinary Jour&al, July, 1888.



The tropical diseases of the horse CHAPTER IX. "KORHIj" O E, MOBPHffiA. I have next to consider a disease which is sotnetimesfound in association with the leucoderma just described,viz., nlorphoea. It is important to note that in leuco-derma the eolour only is altered, due to deficiency ofpigment in the affected parts, but there is no depositin, or any structural alteration of the skin. Thisdisease is not a mere discoloration, but is causedby a waxy deposit in the skin, leading to changesin its structure. The affected skin becomes hyper-trophied, ansesthetic, and hairless in large patches.These discoloured ansaesthetic spots have led to thedisease being called leprosy, or korhi by the natives, butit is not settled whether true leprosy is seen in the horse.The morphcea of the horse

I have described is a localdisease entirely, and never leads to degenerations com-mon in leprosy. But perhaps there are undevelopedforms of leprosy, and doubtless there may be cases ofdiscoloration, amesthesia, and depilation of the hairin patches,without ulceration and tubercular depopits,



The tropical diseases of the horse 139                                     "KOKIIl"                                  OHAP.] especially when occurring in districts wliere leprosy iamet with, whioli time will show to be instances of abort-ed leprosy in the horse. The mueous surfaces also suffer,and 'roaring' is sometimes present. Damp and humidi-ty, poor feeding, imperfect grooming, filth, and uuhealthysurroundings, are conditious favouring the developmentof korhi. The natives are strongly impressed with theconviction that it is contagious. As to the cause of the disease the natives believe thatthe use of the arhar dal (cytisus cajan), a leguminous seedwidely cultivated throughout India, is capable of givingrise to something like leprosy, when consumed for anyleugthened period. Some of the natives eat it

constantly,and theiinal results are "urticaria,* a sense of heat in thestomach, redness of the mueous surface of the mouth,bronzing of the skin, sponginess of the gums, burning ofthe hands and feet, dryness, harshness, and cracking ofthe same pavts, rheumatic pains, white spots indicatinga leprous taint about the bpdy, and lastly, confirmedleprosy." I have seen it in horses owned by nativea andothers which were fed on diseased maize; and we knowthat a form of leprosy in the human subject, ealled'pellagra' is also caused by eating ergoted maize.Another dai, the lathyrus sativus, we have shownin a former chapter, induces kamri, or paraplegia.How far the use of dal may be the cause of leprosyrequires further investigation. But it must be recolleot-ed, after all, that jeprosy

may result not from the opera-tion of any actual poison in climate or in diet, bufcnegatively from the absence in the diet of certain * Urticaria is ealled by the natives joor-pitty.



The tropical diseases of the horse IX,]                                  OB, MORPHfflA.                                140 prinoiples, such as nitrogen and potash, and that it isaccelerated by bad sanitary arrangements. The ineans for remedying this condition are self-ev?-dent, the cutaneous changes caliing for early removal ofthe anirnal to a better locality, combined with goodcleaning, and change of diet. But over and above this,it is possible to thwart, by local applications of strongcarbolio liniment and internal administration of iodideof potash, liquor arsenicalis and sulphate of iron, thespread of the disease to other parts of the body and tostill deeper structures of the skin.



The tropical diseases of the horse CHAPTER X. "chibeh"; o e, pimphigüs*. The ancients, as well as many mediseval hakeems andbaids of various denominations in India, attributed thismalady to some great perturb?tion of the system, somegeneral ehange, whereof "chiber" is but a local manifes-tation. The subject has often been handled by veteri-nary surgeons in India, but nothing definite regardingit has ever been suggested; and such names as herpes,mange, grease, etc, indicate the nature of views held inregard to its pathology. Many believe that it is entirely a local disease, butsome authorities contend that a disease havinga tendencyto run a chronic course in so many cases, cannot be con-sidered local in character, and must' therefore be classedamong the general

diseases. My view of the subject is that the variation in thestages of the disease itself, is some excuse for the vari-ety of opinion as to its pathology which obtains in theprofession in India. * The Vctcrinary Journal, Dec, 1886.



The tropical diseases of the horse CHAP.] "chiber" 142 The disease prevails especially in the rains, and duringthe winter months, when heavy dews fall, whieh bathethe animal's legs when turned to grass. Pretty extensiveinquiries made in various parts of the country havefailed to show the existence of the disease during otherseasons or in dry weather. As to the nature of the morbid change, the mostreasonable view seems to be that it is the result of somelocal irritant entering the tissues through chinks in theepidermis, which spends its action on the neighbouringstructures, without ever 'producing any constitutionalsymptoms. As there is nothing else tó account for theproduction of these cases, the condition of the groundsover which the horses have been exereised, or let

loose,seems the most natural source to look to, and as men-tioned above, the dew and moisture about the roots ofthe grass have been shown to produoe this disease inmany cases, which leaves not the shadow of a doubt asto its mode of origin. Priedberger and Pröhner have observedthat on accormtof the wet and cold, this disease especially prevails duringthe winter in G-ermany. Prietsehe* has found that thisdisease prevails also as a result of sprinkling salt on thetramway lines during winter months. Straubf has re-corded the occurrence of "traumatic eczema" in theseparts liable to chiber, noticed in army horses which wereexereised over recently-cut fields, which resembled morea form of infectious inflammation of the skin than simpleeczema. This form of disease resembled

somewhat the * Sachs. Jharesljericlit, 1884.t Repertorium der 1'hierheilk., 1853.



The tropical diseases of the horse ?.]                                OH, PEMPHIOUS,                                143 ordinary "mauke" described by the Germans, and wascharacterised by a great number of small ulcers on theskin, which were foliowed, in aggravated cases, byerysipelas and phlegmonous inflammation of the skin.This infectious dermatitis does not, whether in theGerman or Indiau forms of the disease, occur as a rule,except when the eruptions burst, or cracks take place inthe skin from accidental causes, allowing access to septicmatters. Röll, Friedberger u. Fröhner, Anacker, and others'describe this disease under the name of "mauke," whichthey consider to be a form of specific eczema. Theynotice that the practice of cutting the tuft of hairfrom the back of the fetlocks in coarse-

bred horses,observed in European countries, especially deprivesnatural protection of the parts, and frequently leads tothis disease. Mr. Meyrick,* i. v. g., says,—"The longdewy grass perpetually brushing against the coronetswhen the horses walk, would, of course, wet the frontmore than the back of the foot, and the evaporation,by producing a reaction, might bring on inflammationof the skin and other symptoms of chiber." Friedber-ger u. Fröhner say,—"The hind feet, beingmore exposedto the irritating action of damp, filthy standings, aregenerally more subject to this disease ;" and veterinarysurgeons in India have observed the same fact. The disease appears chiefly, in India, in horses broughtin from damp fields, and their legs allowed to remainwet for long intervals, or imperfectly

rubbed dry from * Meyrick, 'Stable Management and the Prevention of Diseasetvmongst Horses in India.'



The tropical diseases of the horse CHAP.] "chiber" 144 neglect or carelessness on the part of syces. Simplyrubbing the legs dry does not prevent the disease : theyshould be thoroughly washed before rubbing them drywith a oloth, Washing in stagnant rain water, obtainedfrom ditches along road sides, also produces this disease. ETTOLQGY. The disease may be defined as a special form of neurosis*of the blood-vessels of the skin, attended by loss of toneand more or less inflammatory disturbance, foliowed byexudation of serum, which infiltrates the structures ofthe skin, and raises the epidermis in blisters. Theblisters contain at first simple serum, which, later on,becomes purulent, or sero-purulent in character, contain-ing pus cells, probably due to migration of white bloodcells and

prolifcration of the retei Bacteria sometimes,though not constantly, appear in the contents of thevesicles. The blisters finally brust, and a watery-yellow,at first odourless liquid, finally becoming purulent orsero-purulent in characher, flows (stadium madidcms.) The swollen skin, by the moveinent of its thick foldsfrom effusion, cracks during the animal's progression,and contractions set in. The cracks in many cases takeon inflammatory action, and in a short time again becomecovered by a scab, causing a matting together of thehair and depilation. In some cases a peculiar fluidoozes from the affected skin, dryingupinto thin, varnish-like crusts. The surface becomes, after a time, coveredwith hairless skin, so hard and dense that it resembles * Heath's "Dictionary of Surgery," art. Pemphigus.



The tropical diseases of the horse X.] 145 OJi. PEMPBIGUS. frog-liarn (pemphigus foliaceus). The dissase thenassumes an entirely liew aspect. "During its latter stages," say Professors Priedbergern. Fröhner, "a peeuliar running from the surface of theskin may be notieed, which bathes the epidermis. Asa consequence of this we find a eolourless, adhesivesubstance, accompained by fcetor, completely coveringthe affected skin, and which, finding access through thecracks, causes chronic thickenning of the skin."—(Lehr-buch der Speciellen Pathologie und Therapie der Haus-thiere, 1886.) VARIETIES. It is not necessary to recognise more than two forrns,acute and chronic chiber; whilst a multitude ofother names, from their pretty constant appearance, maybe mentioiied as sub-

varieties of one and the same affec-tion. The acute form is associated with an outbreak oflarger or smaller vesicles, which die away withoutgiving rise to any otlier changes of the skin or subcu-taneous tissues to be met with in the chronic variety(pompholyx), in which the process gradually extendsuntil the greater part or whole of the skin and subcu-taneous tissues becomes implicated. Cracks then appearon the surface, the hair falls off, and a nauseous odourcxhales from the affected skin. The vesicles appear insuccessive crops, and horses that have once suffered arenot exempt from it afterwards. Professor Friedbergersays in rare instances the affected skin has been seen intime to assume the characters of elephantiasis, but thisis only seen in bad or protracted cases, and is not

charac.teristic of the disease itself.



The tropical diseases of the horse cöap'.] 146 "chibeh" The acute variety (pemphigus acutiis) and the chroriic(pemphigus vulc/aris) are the most eoiltmon forms assumedby both ehiber and its German type, "r?iauké." Itching is very marked in many cases, whicli is evi-denced by the horse stamping his feet and rubbing themagainst each other, the animal frequently breaking thevesicles with his tecth, as well as by friction of theopposite leg, as soon as they are formed (pempliigu?pruriginosus). Hence the vesicles aro not oftcn seenwhich have formed and recently brokon : the epitheliuntis found ruptured and gathered into folds. In thepruriginous form the vesicles are smaller than in thaother varieties. Some authors on human modicinédescribe this type under the head of "pemphigoid." There

is the disease called hydroa bulleux of Bazin,which is the same as ehiber, orpemphigus with smallbullse.Bazin tried to show a difference between the hydroabulleux and the bullae of pemphigus, the latter beingconsidered always large and the prognosis in the greatmajority of cases unfavourablé. But Dr. Tilbury Foxhas shown that differences in the size of the bulla? andtheir severity afford no ground for distinguishing theei'uption from pemphigus. He desoribes cases of abortivepemphigus in man, characterised by small, scatteredjullse, which may enlarge to the size of a split plea, butare generally not so large, and die away in the course ofa few days. The bulhe vary in size from that of a pin'shead to that of a split pea ; occasionally an attack will becomposed of two or three successive

crops, which developat intervals of a few days. The disease may last, by thedevelopment of successive crops of solitary vesicles, forten days are more. (See Bullous Eruptions, or Hydroa,



The tropical diseases of the horse X.]                                       OR, PEMPHICUS                                     147 DIAGNOSIS. in 'Skin Diseases,' by Dr. Tilbury Fox.) The only diseases with which chiber is at all likely fcóbc eoufounded are herpes and variola, both of whichalways run a nioré fapid óourse than it, and are thereforequite distirict. We have no süch thing as protractedvesicular eruptiöns in herpes and variola, which diseasesliaving once appeared do not show themselves again, orpersist like chiber of ten does. In the acute form ofchiber the vesicles and bullse burst almostas soOn asthéyare formed, só that they often escape detection; in herpesthe vesicles do not ruptUre as a rule, but their contents,after becoming opaque, disappear by r?sorption* andrarely by rupture and

desiccation into light brownishscabs. In the majority of cases the vesicles in herpeslast about eight days, in chiber they burst as a rule assoon as they are formed, or very soon afterwards, andFrequently escape detection, except as flakes in the siteof the vesicles. Contagious impetigo in the horse, observed bySchindelkaf and myselff is characterised by specialfeatures, and could hardly be mistaken for chiber. Thedisease is, moreover, contagious, and chiber is not.Attempts made to communicate chiber from one horseto another, by inserting the contents of the blistersunder the skin of the coronet and pastern, have failed * "Skin Disease," by Dr. Tilbury Fox, 3rd ed. art. Herpes,t Oesterr. Viert eljahrschrift f. Wissenschaft. Veterinarkunde,1883, page Cl.+ Armual Veterinary Report, 1883. The

Veterinarian, Oct., 1886.                                                                                         is;:.



The tropical diseases of the horse 148                                      "CHIBBl?"                                CirAP.] to produce any ?'esults, save a soreness of the skin, whichpasses offin a couple of days. The disease is, therefore,not contagious. The pemphigus foliaceus form of chiber might bemistaken for pityriasis rubra, on account of the largeflakes that are sometimes thrown off in the site of thebullse, the disease consisting of bullse rapidly dovelopedand drying up into lamellse ; but in the latter there isno history of bullse and the scales also present a differentaspect and are more widespread in character tl,anthose of chiber. Pityriasis 'rubra has no thickeningof the cutis, no papillary hypertrophy, no history ofbullse, and there is an absence of thick flakes or lamellse,produced by the collapsed walls of the bullse,

togetherwith more or less secretion present in chiber. N"ow it is very important to note that chiber mny bevery readily mistaken for a number of allied diseases,some of which we have noted, as very often the charactersof the disease are masked, and there are many varietiesof the same disease. The result x>{ neglecting to attent!to this point is that tho practitioner rcgarcls the typepresent as an eczema, an impetigo, a herpes, an elephan-tiasis, or a something else. TREATMEOT. The treatment will vary according to the stage of thedisease. In the beginning cleanliness and dryness,combined with dressings of oxide of zinc ointment, willsuffiee to effect a cure. In more advanced stages of thedisease, more energetic means will be neeessary, princi-pally astringents and caustics, to cause it to subside:



The tropical diseases of the horse X.]                                 OR, PBMPHIGOS.                                149 alum, borax, catechu, chloral, nitrate of silver etc, arethe agents most commonly employed, and are generallyattended by goodresults. lodoform has been recommendedby many German veterinary surgeons, but when onceinduration and hypertrophy have set in, no treatment isgenerally of any avail. In Quain's "Dictionary of Medicine" Hutchinson* isquoted, who thinks arsenic is the only remedy of certainvalue in bad cases of pemphigus in the human subject.Mr. Meyricksays,—"The internaladministration of arsenicin five-grain doses for about a fortnight seems toassist the cure in bad or protracted cases of chiber."The natives of India have employed arsenic in thetreatment of chiber from the earliest

times, and theybelieve it is a specific for some forms of this disease.Perhaps arsenic in large doses does good by acting asa diuretic, which relieves hyperaemia of the skin. Thef oliaceous variety is best treated with repeated blistersof hydrarg. rubrum. * See a detailed examination of the f acts in Hutchuieon's"Clioical Lectures," vol. i, 1879, pp. 49-74.



The tropical diseases of the horse CHAPTER XI. "MADURA FOOT"; OB, AOTINOMYKOSI8. I have shown that the disease called fungus foot, ormadura foot of India,* which is noticed equally in thelower animals as in man, is caused by a fungus -which isallied to, if not identical with, the ray fungus met within the malady known as actinomykosis, or Rivolta'sdisease—a disease formerly confounded with sarcomaand scirrhus of the cord, etc. In several recent examina-tions of the malady in the lower animals we have notedthat the actinomyces, seen under a low power, cannot bedistinguished from the fungus found in specimens ofmadura foot of the human subject. Is it possible thatthe two diseases are alike 1 In my work on VeterinarySurgical Pathology, published in 1886, I have givena sketch of some of the

appearances presented by theactinomyces from the lower jaw of an elephant, and it isto the fungus magnified only 20 diameters, that I wish * The Veterinary Journal, December, 1886.



The tropical diseases of the horse 151 "MADURA FOOT" OR ACTINOMYKOSI8. XI.] particularly to draw attention; and if any one will com-pare Fig. 88 in the work on Skin Diseases, by Dr. TilburyFox, which represents the organism found in madurafoot, with those of the actinomyces shown in Fleming'swork on Actinomykosis lately published, I think hemust agree in the general opinion that the nature of theorganism which causes the disease called fungus foot ofIndia, requires further investigation. We are of opinion that the nature of these fungirequires further investigation, and that inquiry willshow that the parasite of madura foot is only anotherstage of transformationofthe common variety, actinomyces. I would define fungus foot disease of India, then, asone form of actinomykosis, caused by the growth

andaction of the ray fungus during a special phase of devel-opment, or of a particular species of the same parasite.At any rate, the resemblance in this respect has drivenhome to us the necessity for further inquiry in this direc-tion, and to seek an explanation of the similar appear-ances presented under the microscope, there being thegreatest resemblance between the parasites seen in thedisease of man known as fungus foot, and actinomykosis. If the food is the vehicle through which the fungusgains access to the mouth of animals, as it is most fre-quently the part to be first invaded as an organ of pre-hension, it is equally true that in the human subject itis the foot which is chiefly affected, because the value ofboots is known to but few natives in India. Be the value of our observation what it may, itpossesses a

certain amount of interest in connection withthe minute observations made by Dr. Vandyke Carter, Ba-gunjee Bustomjee and others, on the fungus foot of India.



The tropical diseases of the horse CHAP?ER XII. ISTEEMITTENT AND REMITTENT FEVER, For some years intermittent fever in the horse wasmistaken for anthrax, and, still more recently, has beendescribed under the name of relapsing fever, because ofthe presence in the blood of organisms resemblingspirillae, and the fever being of a recurring nature. Bydegreea it has come to be acknowledged, especially sincethe last few years, that these diseases are quite distinct.Remarkable as it may appear, our iirst accounts of thisdisease, as at present recordéd, did not come from thercgion to which it is generally supposed to be indigenous,natuely India, but from those sections beyond this, inEurope ; and the iirst authentic account of thisdisease, or one which very closely resembles it, wasgiven by Damoiseau

under the name of Wechselfieber(malaria, or febris intennittens). We have otheraccounts of the disease in German works, and from timeto time several varieties were noted to which specialmimes, bave been given, thus : Febris quotidiana, tertiana,quartana, quintana, etc. Also, continued malarial fever,



The tropical diseases of the horse INTEHMITTENT AND REMITTENT FEVEB.         CHAP.J chronic malarial cachexia, gastric fever, periodic fever,Texas fever, African horse-pest, horse-sickness, ete. The first or primary symptoms are generally those oflanguor and fatigue, the animal presents a sluggish gait,frequently hangs its head and refuses food. In a fewcases shivering fits are remarked at the onset, and thebreathing is noticed to be slightly hurried. The shiver-ing may recur in some, though not in all cases, duringthe course of the disease. The temperature is found tobe 102° F., if taken at the onset, and risés to 103°,104° F., or even higher. It descends in a few liours to102° F., and may even come down to normal point, withcomplete cessation óf all febrile symptoms. The pulseand respiratioiis will

be increased accordingly. The caseslinger to several days and show an apparent improve-ment, but again manifest acute symptoms. In othercases, on the temperature being taken, it will be foundto have risen four, live or more degrees above thenormal and to be maintained high throughoiit the courseof the disease, with fluctuations. Frequently there isno regularity in the rise and fall of temperature. The urine is always albuminous in character, and fre-quently contains tube-casts. When there is blood inthe urine, the act of micturition is often more frequentthan at other times. The urine, often clear and limpid,is rosy or crimson when it lias been evacuated immedi-ately after extravasation ; but if the blood bas remainedsouie time in the bladder, the urine acquires a dirtybrown hue, due to the hsemaglobin being

changed tomethsemaglobin by the action of the acid in the urine.The cases linger to several days and show an apparentimprovement, but again manifest acute symptoms. Thirst



The tropical diseases of the horse X?l.             INTERMITTENT AND REMITTENT PEVER, 154 is sometimes present, attended with diarrho3a. Paraplegia,pronounced stringhalt, muscular tremors, platting ofthe legs, etc, develop during the course of the disease,due to effusion on the spine and on individual nerves.These symptoms are seldom permanent in character, andoften disappear on removal of the effused fliud due tonatural absorption. Owing to a sustained high temperature in this diseasethe animals rapidly waste and become lean, presentingthat appearance in a few days which is seen in other?wasting diseases only after weeks of illness. Convales-cence is protracted. The disease leaves the animals soweak that they seldom rally in the great majority ofcases, ultimately succumbing to

exhaustion. POST MORTEM CHABAOTERS. The blood is dark and viscid, in some of the largorvessels forming into distinct, long clots. It is not un-usual to find ecchymoses in the subserous and submu-oous tissues. The walls of the heart are soft and flabby,and the pericardial sac eontains an excess of serous fluid.The lungs are the seat of congestion pnd catarrhal inflam-mation, being eniarged and increased in weight, owing toconsolidation. The stomach and intestines showpetechi» and congestions, erosions, sloughs and deepexcavated ulcers of various forms and extent. Theliver is often eniarged and increased in weight, softand friable. The spleen is also sometimes eniarged,though not in all cases. In those cases in which para-lysis of the hind quarters or other nervous symptoms arewell marked, the

grey matter of the cord generally shows



The tropical diseases of the horse 155          INTERMITTENT AND REMITTENT FEVER.          CHAP.] blood extravasations and staining of the nerve cells;but beyond a tendency to cpngestion and ocoasional bloodextra vasation, no lesions are usually disco vered in thenervous system.,.Microscopically examinedthe blood shows the presence( of white cells in excess, with destruction of the -redcorpuscles, and the presence of numerous short bacilli,and sometimes also infusorial organisms. The presenceof these organisms is not conclusive evidence that theyhave actually caused the disease, inasmuch as endeayoursmade to communicate malarial fever to healthy animalshave all been attended with one error, namely of nsingthe organisms in common with the blood of affectedanimals; while similar organisms

have been met within the blood of animals enjoying perfect health. Wehave injected these bacilli and spirilloid organismsmixed with water into the veins of rabbits and dogs notonly without any evident result, but without even anyrise of the body temperature, which was taken twicea day. DIAGNOSIS. From relapsing fever it is easily distinguishable bythe following characters :—The digestive orgaus usuallyexhibit nothing particular in relapsing fever; in remit-tent fever of the horse, digestive lesions, both in thestomach and intestines, are found to be common inalmost every case, and are characteristic also of remit-tent fever in man. 2. Pulmonary complications are rarein rela.psing fever, but frequently exist in cases ofremittent fever in horses. 3. A symptom to which special



The tropical diseases of the horse XII.             INTKBMITTENT AND REMITTENT FEVER.             156 attention should be directed is motor disturbances. Themotor affection is shown by the frequent paraplegia,twitching and spasms of the muscles, and affects themuscles of the hind legs in particttlar, producingBtringhalt, unsteady gait, etc. Symptoms allied to theabove are not uncommonly noted in remittent feverof ha man beings. The mortality also is usually high,which is more common to remittent than relapsing fever.The diagnosis may not be easy in a few complicatedcases, but due observation of the peculiar combinationof symptoms will enable careful practitioners to make agood practical diagnosis. The exact knowledge obtainedby the methods of inquiry employed, by carefully com-paring the

temperature charts, symptoms, and postmortem appearances of different cases, will lead to animportant investigation of the behaviour of this disease,and thus to a more exact method of treatment in thefuture. The presence of anthrax may be asserted positivelyby the presence of rods peculiar to this disease; (b) which,moreover, stain readily in special colouring fluids; and(c) are inoculable in suitable media and in susceptibleanimals. We are of opinion that a careful study of the diseasecalled influenza in the horse would lead to its beingdivided into three or more distinct affections. Further,we think that the distinctire characters of differentforms of fever in the horse are such as in practice couldnot allow them to be confounded any longer—an opinionwhich all subsequcnt observation must tend to confirm.We may

have remittent fever and remittent characterof the temperature in anthrax among horses, and



The tropical diseases of the horse i&?         JVWaWiTTKST AX» «.«MJWfiNT SWfifi.         OMA**.] «JthougU tk* two fevers are asseatially distiucfe, the ®neJ*%ht supei'?etie on th« <other. No other subjoot w «olöplete **ith interest as th&fc of fevers seen in the lower'miiuals, and ulthough the subject has been somewlmt.shrouded in mystery ia the past, we mw have at leastthe. prospect of improvemenfc. The facts and conclusionsliudtfi' i«y circumstaaces take some time to collect, butkUüh u.gcneral system of iaquiry has been eacouraged,idiporiuuit Solutions wiü be forthcoming, proving many{>f pur Sonner ideas about disease to be both obsoleteand usetes. TKEATMEKT. A radical cnre of remittent fever is beyond the powerof medicina!" agenoies, but much may be done to increasethe chaaces of recovery in
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the Brain,Kidneys, &c. Third Edition. pp. 8vo.                                          [Preparing] Pseudo-Hypertrophic Muscular Paralysis. A Clinical Lecture. With Engravings and Plate. 66 pp. 8vo, 3s. Gd.                      [1879] Diagnosis of Diseases of the Spinal Cord, with Coloured Plate and Engravings. Fourth Edition. pp. 8vo,                       [Preparing] Diagnosis of Diseases of the Brain. Lectures delivered at University College Hospital. Second Edition. With Engravings. 254 pp. 8vo,Is. Gd.                                                                                                           [1887] A Manual of Diseases of the Nervous System. Vol. I. Diseases oe the Spinal Cord and Nerves. With 171 Engravings(many figures). 463 pp. Eoy. 8vo, 12». Gd.                                        [1886] Vol. II. Diseases oe the Bkain and Cranial Nerves ; General andFünctional

Diseases. With 170 Engravings. 970 pp. Svo, 17s. Gd. [1888] GBANVILLE (J. MOBTIMEE), M.D. Nerve-Vibration and Excitation as Agents in the Treatment of Functional Disorder and Organic Disease. WithEngravings. 128 pp. 8vo, 5s.                                                                     [1883] Gout in its Clinical Aspects : An Outline of the Disease and its Treatment for Practitioners. 307 pp. Crown 8vo, 6*.                          [1885] GBEEWE (J. EBAY), M.D., late Professor of Zoology at Queen's College, Cork. Tables of Zoology, indicating the Tribes, Sub-Orders, Orders,and Higher Groups of the Aniinal Kingdom. Three Large Sheets, 5s. the set;or Mounted on Canvas, with Polier, 12«. Gd.                                                [1872]



The tropical diseases of the horse /. ? A. CHURCHILL'S PUBLICATrONS. 29 &BESHAM PBOPESSOB OP MEDICINE. Colds and Coughs. Notes of Lectures delivered at Gresham College. 120 pp. Ecap. 8vo, Is.                                                                  [1878] GBIFPITHS (THOMAS), formerly Professor of Chemistryat St. Bartholomew's Hospital. Chemistry of the Four Seasons—Spring, Summer, Autumn, Winter. With Engravings. Seoond Edition, 436 pp. Fcap. 8vo, 7«. 6d. _______________                                               [1853J GUY'S HOSPITAL. Formulse used at Guy's Hospital in addition to those in the British Pharmacopoeia. Compiled by a Committee of the Staff.63 pp. interleaved, Is. 6d.                                                                              [1879] Reports of the Medical and Surgical Staff. Third Series. Vol.

XXX. With Plates and Engravings. 498 pp. 8vo, 7». 6d.             [1888] HABEE8HON (SAMTJEL O.), M.D., F.B.C.P., late Senior Physician to Guy's Hospital. On Diseases of the Abdomen, comprising those of the Stomach and other Parts of the Alimentary Canal, CEsophagus, Caecum, Intes-tines, and Peritoneum. Fourth Edition. With 5 Plates. 720 pp. 8vo, 21s. [1888] On Diseases of the Stomach, the Varieties of Dyspepsia, their Diagnosis and Treatment. Third Edition. 282 pp. Crown 8vo, 5s. [1879] On Diseases of the Liver, their Pathology and Treatment.Lettsomiam Lectures for 1872. Second Edition. 112 pp. Post 8vo, 4s. [1885] On the Pathology of the Pneumogastric Iferve, being the Lumleian Lectures for 1876. Also, Cold Shock in its Action on thePneumogastric Nerve. Second Edition. 107 pp. Post 8vo, 4s. 

[1885] On the Injurious Bffects of Mercury in the Treatment ofDisease. 86 pp. Post 8vo, 3s. 6d.                                                       [1860] HALL (P. DE HAVILL AND), M.D., P.B.C.P., Assistant-Physician to the Weitminster Hospital. Synopsis of the Diseases of the Larynx, Lungs, and Heart: comprising Dr. Edwards' Tables on the Examination of the Chest.With Alterations and Additions. 35 pp. Eoyal 8vo, 2s. 6d.                      [1880] HAMBLETON (O. W.), L.K.Q.C.P.I. What is Consumption ? 64 pp. Crown 8vo, 2s. 6d. f 1886] HAMILTOW (ALLEN McLANE), M.D., Physician at the Epileptio and Paralytio Hospital,Blackwell's Island, New York City. Nervous Diseases: their Description and Treatment. A Manual for Students and Practitioners of Mediciue. Second Edition. With 72Engravings. 598 pp. Royal 8vo, 16s.           

[1881] HAMILTON (JOHN), P.B.C.S.I., late Surjoon to the Eichmond, Hardwioke, and WhitworthHospitals, Dublin.                                j Lectures on Syphilitic Osteitis and Periostitis. With Plates. 108 pp. 8vo, 6s. 6d!.           3                                                           [1874] 0



The tropical diseases of the horse J. ? A. CHURCHILHS PUBLICATIONS. HANCOCK (HENEY), F.B.C.S., late Consulting Surgeon to Charing Cross Hospital. On the Operative Surgery of the Poot and Ankle. With Engravings. 463 pp. 8vo, 15*.                                                         [1873] HABDWICH (BEV. T. FBEDEBICK), and J. TBAILL TAYLOB, Editor of thePhotographic Times and American Photograpker ; formerly Kditor of the JBritish Journal ofPhotograpAy, A Manual of Photographic Chemistry, Theoretical and Practical. Ninth jEdition. With 57 Engravings. 464 pp. Ecap. 8vo, 7s. 6d._______________                                               [1883] HABDWICKE (HEBBEET JUBTID'S), M.D., Physician to the Sheffield Public Hospital forDiseases of the Skin. Medieal Education and Practice in all Parts of the World. 210 pp. 8vo. 10».           

[1880] HABIiEY (G-EOBG-E), M.D., F.B.C.P., F.B.S., formerly Physioian to üniversity College Hospital,and Professor in Üniversity College. A Treatise on Diseases of the Liver, with and without Jaundice, with the Special Application of Physiological Chemistry to theirDiagnosis and Treatment. With 36 Engravings. 1186 pp. 8vo, 21s. [18S3] Inflammations of the Liver, and their Sequelse; Atrophy, Cirrhosis, Ascites, Hasmorrhages, Apoplexy, and HepaticAbscesses. With Engravings. 142 pp. Crown 8vo, 5s.                         [1886] HAEEIS (CHAPIN A.), M.D., D.D.S. Author of "Diotionary of Medieal Terminology andDental Surgery." The Principles and Practice of Dentistry, including Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery and Mechanism.Eleventh edition, revised and edited by Ferdinand J. S. Goroas, A.M.,

M.D.,D.D.S., Professor of Dental Science, &c, in the Üniversity of Maryland.With 2 Plates and 744 Engravings. 1034 pp. Roy. 8vo, 31s. 6d. HAEEIS (VIBTCENT D.), M.D., F.B.C.P., Physieian to the Victoria Park Hospital for DieeaseaoftheChest. The Student's Guide to Diseases of the Chest, including the Principal Affections of the Pleurse, Lungs, Pericardium, Heart,and Aorta. With 55 Engravings. 419 pp. Ecap. 8vo, 7». 6d.               [1888] HABEIS fW. POTJLETT), M.D., Surgeon-Major H.M. Bengal Medieal Service. Iiithotomy and Extraction of Stone from the Bladder, TTrethra, and Prostate of the Male, and from the Bladder of theFemale. With Engravings. 364 pp. 8vo, lOs. 6d.                                 [1876] HAEEISON (J. BOWEE), M.D., formerly Surgeon to the Ardwick and Ancoati Dispeneary,Manchester. Letters to a Young

Practitioner on the Diseases of Children. 197 pp. Ecap. 8vo, 3».                                                            [1862] On the Contamination of Water by the Poison of Lead, and ita Effects on the Human Body, 196 pp. Ecap. 8vo, 3». 6d.               [1852]



The tropical diseases of the horse /. é A. CHURCHILL'S PUBLICATIONS.                     31 HABBISON (BEGIET ALD), F.B.C.S., Surgeon to the Liverpool Royal Infirmary. Lectures on the Surgical Disorders of the Urinary Organs. Third Edition. With 117 Engravings. 583 pp. 8vo, 12». Gd. [1887] HABTBIDGE (GTJSTAVTJS), F.B.C.S., Surgeon to the EoyalWestminster Ophthalmic Hospital. The Refraction of the Eye. A Manual for Students. Third Edition. With 96 Illustrations, Test Types, &c. 240 pp. Crown 8vo, 5*. 6rf. [1887] HAB7EY (WILLIAM). The Manuscript of his Notes of Lectures delivered before the Royal College of Physicians in 1618, reproduced in Autotype,and Interleaved with a Transcript in ordinary type. Edited by a Committee ofthe Royal College of Physicians. Crown 4to, half persian, 52s. 6d. A           [1886]

HAVILAM'D (ALFBED), M.B.C.S. Climate, Weather, and Disease. 144 pp. 8vo, 7s. [1855] HAYDEN (THOMAS), F.K.Q.C.P.I., Physician to the Mater Miserieordias Hospital, Dublin. The Diseases of the Heart and the Aorta. With 80 Engravings. 1216 pp. 8vo, 25s.                                           ,                      [1875] HEADLAND (FBEDEBICK WO, M.D. A Medical Handbook; comprehending such Information on Medical and Sanitary Subjects as is desirable in Educated Persons.           Second Thousand. 348 pp. Fcap. 8vo, 5s.                                                 .            [1867] HEATH (CHBISTOPHEB), F.B.C.S., Ilolme Professor of Clinical Surgery in University Collegaand Surgeon to the Hospita], Practical Anatomy: a Manual of Dissecticns. Seventh Edition, revised by Rtckmaj? J. Godlbe, M.S. Lond., F.R.C.S., Teacher of

OperativeSurgery, late Demonstrator of Anatomy in University College, and Surgeon to-the Hospital. With 24 Coloured Plates and 278 Wood Engravings. 598 pp.Crown 8vo, 15s.                                                                                             [1888] A Manual of Minor Surgery and Bandaging, for the use of House-Surgeons, Dressers, and Junior Practitioners. Eighth Edition.With 142 Engravings. 360 pp. ' Fcap. 8vo, 6s.                                           [1886] Injuries and Diseases of the Jaws. Jacksonian Prize Essay. Third Edition. With a Plate (3 figures) and 204 Engravings. 480 pp.8vo. 14s.                                                                                                     [1884] A Course of Operative Surgery : with Twenty Plates (con- taining many figures) drawn from Nature by M. Léveillé, and Coloured. SecondEdition. Large 8vo, 30«.                                 

[1884] Student's Guide to Surgical Diagnosis. Second Edition. 240 pp. Fcap. Svo, 6». 6d.                                                                           [1883] Lectures on Certain Diseases of the Jaws. Delivered at the Royal College of Surgeons of England, 1887. AVith 64 EngraTings. 8vo,2s. 6d.                                                                                                            [1888]
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Short Sight, Long: Sight, and Astigmatism. An Elementary Guide to the Eefraction of the Eye. With 35 Engravings. 103 pp.Crown 8vo, 3s. 6d.                                                                                                     [1886] HIGGENS (CHABLES). F.B.C.S., Ophthalmio Surgeon to, and Lecturer on Ophthalmology at,Guy's Hospital. Hints on Ophthalmio Out-Patient Practice. Third Edition. 112 pp. Foap. 8vo, 3s.                                                                          [1886] HILLIS (JOHN D.), F.B.C.S., M.B.I.A., Medical Superintendent jof the General Leper Asylum,British Guiana, W. Indies. Leprosy in British Guiana: an Account of West Indian Leprosy. With 22 Lithographic Plates (many figures), Coloured and Plain,and several Engravings. 264 pp. text. Super-Royal 8vo, 31s. 6d.                [1881] HIME (MATJBICE CHABLES), M.A., LL.D., Head Master

of Foyle College, Londonderry. Morality: an Essay on some Points thereof (addressed to YoungMen). Seventh Edition. 203 pp. Crown 8vó, Is. 6d.                                   [1884] HIETDS ("WILLIAM), M.D., Professor of Botany at Queen's College, Birmingham. The Harmonies of Physical Science in Eelation to the Higher Sentiments; with Observations on Medical Studies, and on theMoral and Scientific Relations of Medical Life. 195 pp. Post 8vo, 4s. [1853] HODGES (BICHABD), M.D. The Nature, Pathology, and Treatment of Puerperal Convulsions. 96 pp. Crown 8vo, 3s.                                                             [1864] HODGSON (DECIMTJS), M.D., formerly Demonstrator of Anatomy in the üniversity of Glasgow. The Prostate Gland, and its Enlargement in Old Age. With 12 Plates. 84 pp. Royal 8vo, 6«.                                                     

[1856] HOFFMANN (FBEDEBICK), A.M., Ph.D., Public Analyst to the State of New York, 4c,and FBEDEBICK B. POWEB, Ph.D., Professor of Analytical Chemistry in thePhiladelphia College of Pharmacy. A Manual of Chemical Analysis, as applied to the Examination of Medicinal Chemicals. A Guide for the Determinationof their Identity and Quality, and for the Detection of Impurities and Adul-terations. Third Edition. With 179 Engravings. 624 pp. Roy. 8vo, 18s. [1883]



The tropical diseases of the horse f.?A. CHURCHILL'S PUBLTCATIONS.                 33 HOGG (FBANCIS B.) M.D., Surgeon-Major. Indian Notes. The Voyage out—Travelling in India—UpperIndia—Stations—The Hilla—Mineral Waters—Herbs and Simples. 240 pp.Crown 8vo, 5».                                                                                              [1880] HOLDEN (LITTHEE), F.E.C.S., Consulting Surgeon to St. Bartholomew's and the FoundlingHospitals, A Manual of the Dissection of the Human Body. Fiftb Edition. By John Langton, F.E.C.S., Surgeon to, and Leoturer onAnatomy at, St. Bartholomew's Hospital. With 208 Bngravings. 879 pp. 8vo.20*.                                                                                                               [1884] Human Osteology: comprising a Description of the Bones, with Delineations of the Attaehments of the Muscles, the

General and Micro -seopical Structure of Bone and its Development. Seventh Edition, by CharlesStewaet, Conservator of the Museum and Hunterian Professor of ComparativeAnatomy and Physiology to fioyal College of Surgeons of England, and K. W.Beid, M.D., P.R.C.S., Leeturer on Anatomy at St. Thomas's Hospital, andExaminer in Osteology to the Conjoint Examining Board. With 59 LithographicPlates (many figures), and 75 Eugravings. Boyal 8vo, 16s.                        [1887] Landmarks, Medical and Surgical. Fourth Edition. 80 pp. 8vo. 3». M. '                                  ?                                                           [1888] HOLMES (GOBDON), M.D., Phjsieian to the Municipal Throat and Ear Infirmarj-. A Treatise on Vocal Physiology and Hygiëne, with reference to the Cultivation and Preservation of the Voiee.Seeond Edition. With

Engravings. 278 pp. Crown 8vo, 6s. 6d.                [1880], HOOD (DOETALD, W. C.), M.D., M.B.C.P., Physician to the West London Hospital. Diseases and their Comniencement. Lectures to Trained Nnrses, delivered at the West London Hospital. 138 pp. Crown 8vo, 2». 6d. [1886] HOOD (PETEK), M.D. A Treatise on Gout, Kheumatism, and the Allied Affeetions, with Chapters on Longevity and Sleep. Third Edition. 419pp. Post 8vo, 7*. 6d.                                                                                   [1885] The Suecessful Treatment of Searlet Fever : also Obser- vations on the Pathology and Treatment of Crowing Inspirations of Infants.200 pp. Post 8vo, 5».                                                                                   [1857] HOOPEE (DE.), GUT (WILLIAM AJ, P.E.C.P., P.B.S., Consulting Phjsician to King»College Hospital, and JOHKT HAELEY,

M.D., P.E.C.P., Phjsician to, and Lectureron Anatomy and Physiology at, St. Thomas's Hospital. Hooper's Physician's Vade-Mecum: a Manual of the Principles and Practice of Physie. Tenth Edition. With 118 Engravings.708 pp. Fcap. 8vo, 12». Gd.                                                                        [1881] HOETOW (JAMES A.), M.D., late Surgeon-Major Army Medical Department. Physical and Medical Climate and Meteorology of the West Coast of Africa. 321 pp. 8vo, 10».                                              [1867]
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Derangements.152 pp. Fcap. 8vo, 3». 6d.                                                                           [1867] HTJTCHIM'SOH" (JONATHAN), F.B.S-, Consulting Surgeon to the london Hospital and to theHospital for Diseases of the Skin. Illustrations of Clinieal Surgery; consisting of Plates, Photographs, Woodcuts, Diagrams, &c, illustrating Surgical Diseases,Symptoms and Accidents; also Operative and other Methods of Treatmentwith Descriptive Letterpress. Issued oecasionally. Fasciculi I. to XXIII. Imp.4to, 6s. 6d. eaeh. Vol. I., eontaining Fasciculi I. to X., bound, with Appendixand Index. ?3 lOs. Vol. IL, eontaining Fase. XI- to XXIII. bound, with Index,?4 lOs.                                                                                                     [1876-88] Lectures on Clinieal Surgery. Vol. I.—on Certain Rare Diseases of the Skin. 382 pp. 8vo, lOs. 6d.                               

[1884] The Pedigree of Disease ; being Six Lectures on Tempera-ment, Idiosyncrasy, and Diathesis, delivered in the Royal College of Surgeonain 1881. 142 pp. Svo, 5s.                                                                            [1884] HTTXLEY (THOMAS H.), IiIi.D., F.B.S., Professor of Natural History to the Koyal School ofMines. Manual of the Anatomy of Invertebrated Animals. With 156 Engravings. 600 pp. Post 8vo, 16s.                                           [1877] Manual of the Anatomy of Vertebrated Animals. With 110 Engravings. 430 pp. Post 8vo, 12a.                                            [1871] HTDE (JAMES NE VINS), A.M., M.D., Professor of Skin and Yenereal Diseases in Eush MedicalCollege, Chicago. A Practical Treatise on Diseases of the Skin. For the use of Students and Practitioners. Second Edition. With 2 ColouredPJates and 96 Engravings.

676 pp. Roy. Svo, 20«.                                    [1888] IBELAND ("WILLIAM W.), M.D., late Medical Superint ndent of the ScOttish National Institutionfor Imbecile Children, Larbert, N.B. On Idiocy and Imbecility. With Ensravings. 413 pp. Svo,Ut.                                                                                                               [1877]
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Crown 8vo, 5s.                                                  [1864] Ocular Spectres and Structures as Mutual Exponents : a Treatise. Eustaehian Tube, why opened in Deglutition: a Paper. WithEngravings. 110 pp. 8vo, 5s.                                                                               [1856] JAMES (M. PBOSSEB), M.D., Thysician to the Hospital for Diseases of tho Throat and Chest;Jjecturer on Materia Medica at the London Hospital. Sore-Throat: its Nature, Varieties, and Treatment; including the Oonnexion between Affeetions of the Throat and other Diseases. FifthEdition. With Coloured Plates and Engravings. 363 pp. Post 8vo, 6s. 6rf. [1886] A Guide to the New Pharmaeopoeia (1885). Comprising an Epitome of the Changes, and an Account of the New Preparations, with aTherapeutical Commentary. Seeond Edition. 119 pp. Crown 8vo, 2a. Gd.

_________________                                                      [1885] JESSETT (FBEDEBIC B.), F.B.C.S., Surgeon to the Cancer Hospital, Brorapton. On Cancer of the Mouth, Tongue, and Alimentary Tract; their Pathology, Symptoms, Diagnosis, and Treatment. With En-gravings. 310 pp. 8vo, 10*.                                                                                 [1886] JOHNSON (ALFBED E.), Assoe. B.C.Se.I., F.I.C., F.C.S. The Analyst's Laboratory Companion. 92 pp.    Crown 8vo, 5s.                                                                                                         [1888] JOHNSON (GEOBGE), M.D., F.B.C.F., P.B.S., Emeritus Professor of Clinical Medicine, andConsulting Physician to King's College Hospital. Medical Lectures and Essays. With 46 Engravings.   900 pp. 8vo, 25».                                                                                                                     

[1887]JONES (C. HANDFIELD), M.B., P.B.S., Physician to St. Mary's Hojpital. Studies on Functional Nervous Disorders.    Seeond Edition. 839 pp. 8vo, 18s.                                                                               ? [1870]
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P.B.C.S., E.B.S., late Professor of Ophthalmology and Ophthalmi»Surgeon to University College Hospital. A Manual of the Principles and Practice of Ophthalmic Medicina and Surgery. Third Edition. With 9 Coloured Plates and173 Engravings. 806 pp. Peap. 8vo, 12s. 6d.                                             [1865] The Wisdom and Beneflcence of the Almighty as Displayed in the Sense of Vision. Actonian Prize Essay. WithIllustrations. 135 pp. Peap. 8vo, 4s. 6d.                                                    [1851] Defects of Sight and Hearing: their Nature, Causes,, Prevention, and General Management. Third Edition. 100 pp. Fcap. 8vo,1».                                                                                                                 [1877] A Catechism of the Medicine and Surgery of the Eye and Ear. For the Clinical Use of Hospital Students. 131 pp. Pcap.
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GEOBGE'S HOSFITAL. Reports by the Medical and Surgical Staff. Vol. X. With Engravings. 662 pp. 8vo, Is. Gd.                                                     [1880] Pathological Museum Catalogue. Edited by Dr. John W. Oglb and Mr. Timothy Holmes. 886 pp. 8vo, 15».                                  [1866] Supplementary Catalogue: A Description of the Specimens added during the yeara 1866-81. By Isambard Owest, M.D., Curator. 284 pp.8vo, 5s._______________                                                [1882] ST. THOMAS'S HOSPITAL. Reports by the Medical and Surgical Staff. Vol. XVI. New Series. With Plates and Engravings. 424 pp. Svo, Is. Gd.               [1887] SALT (T. P.), Anatomical and Orthopedie Mechanician to H.R.H, the Princo of Wales. A Treatise on Deformities and Debilities of the Lower Extremities, and the Meehanical Treatment
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