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NOT\\"ITIISTANDHW that. more than twenty year~ have elap~ed since 
Theiler 1li::wovered the causal ag-ent of bovine a1mplasmosis, the posi­
tion in connection with the control of this 11 i~euse still remains unsatis­
factory iu those area:; ·where it has not been possible ~eriously to 
influence the tick population . Immunisation ag-ainst the !lisease by 
the use of Anaplasma ce11tmle has hePn proved to lw of great value 
and the extension of this lllPans woul1l muloubtt>11ly rellncP cousi1ler­
ahly the losses at present ihtP to A.t111plan11n mar.l) it;a.ze infection. In 
this short ::;tud v is deRcrihet1, in a1ld i i ion to certain oh:-;erYations on 
the ili,ease, a Z:hemothernpy whieh sePm:> to he 1listiuetly promising 
and " ·hic·h , possibl,\· . might :-;ern• as a starting point for tlw !lPYelop­
mPnt of an effi10acions trPahne11t. An effi1·ieut methocl of trPahueut 
is an essPntial requirPment for the control of thP di~easP a~ it oe!'ur~ 
i.n mauy area~. 'l'he losse~ 1htP to A. mm·.r;inale Pspel'ially in the 
better class of ;;tol'k are (·.onsi1lerablt>, if it he taken into coHsi<lPration 
that the diseasP i~ "·i < 1ely c1 i ;;trilm tPI1 t hronghou t the "·orli1. 

It is propo~e!l, in thi~ artide, fi.n;t to <h'al with the obsen,a.t.ions 
made on untreate1l hoYinPs :mffering from the 1lisPa~P a nil thPn, when 
eonsi1leriug- the eh emothPrap;v, to stUil;v i he pffpd of the trt>ntmPnt 
on the Yarions major symptoms thus iletermint>ll. 

The strain of A. ma t·.r; i11 ale use! l in t he~P E'XlWriments was 
obtained from a dairv cow iu the Pretoria District. In this herd 
the loss of bovines· from anaplasmosis had been seYere. 'l'he 
transmis:>i011 to tlw Yarious experimPntal ani1pab was (·arrie1l out both 
Yia the Rubt:utaneou s .and thP intraYenous route by the inj ect ion of 
citratecl bloocl. 'l'he disease which resulted in susceptible adult 
bovines was always RPYen~ antl in only a few ca~es in sneh animab 
did recoYeries without trPatmeut occur. Iu young· susceptible hcn·ines 
recoveries were thP rule. Ocl'asionall~· boYines 1liil not react. 'l'hi,.; 
\Yas not nnexpectetl as some of the boYines utiliset1 in the experiment 
were ohiainPd from areas where anaplasmosis was knowr1 to occur. 
Such resistant bovines and others whieh readerl only t>lig-htly were 
not r·on~i1lererl as suitable for experimental therapy. Only those 
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". hieh showerl au initial severe reaction were trea t erl. The con se­
quence of thi~ arrang-ement wa~ that all bovines selected for tre~t­
ment were onl;v utilised after the rlisease had run ~everal da.Y:; of It s 
emu·;:; e . 

At the commencement of the suhinoeulati.ons the strain was con­
taminated with Piropla·.wna bigeminum and Theileria 1rwtans . 'l'hese 
varasites were loc;t rlnring- the courRe of transmission from animal to 
animal. The reservoir of A . mw·.r;i na 7 c infection now utilised is 
hovine 2889. This animal belongs to the ei ghth generation anrl for 
the last t'vo-and-a-half years snhinoc.nlat.iow; to t he number of forty­
four h ave been marle into other bovines " ·ithou t t he product ion of a 
:;ingle case of either P. bi_gcmi11um m· T . IJI ·utan s infection . The 
heerlom of bovine 2889 and eonsequently of the strain f rom eon­
taminatiou of P. lJigeminwn wa s further established by the iujed ion , 
into many of the"e animab, of hloorl infeeted with F. bigelllinzwz 
\Yith positive results. \Vorking with a pure strain of A. ma1·.qinale 
was ot gTeat arlvantage for, obvionRly, the complications introdu ced 
by a prior reaction to piroplasm o;;is would possibly affect the sub se­
ll uent. r eaction to anaplasmosis especially as the la tter " ·oul d h ave , 
at times, oeeuned wit hin a rl ay or two of t h e form er that is befor e 
i.he bovine could have recover~rl entirely from the effect, especially 
on the blood, of the piroplasmoc;is. 

The major manifestations of A. 1na rg ina I(' infeeti on in nntrea ted 
hm-ines will now be <lealt wit h. 

The period of incul1ation after artifieial in fection is, when judgerl 
by the fir;;t appearance of the parasites, a" ,.;hor t as 11 day s in some 
cases; when jnrlgerl by the first elevation of temperature the ~hortest 
]Jerio(l is 14 days. In all the cases the 11.arasites were determin erl 
before the firRt elevation of temperature , appearing u sually t hree an rl 
exceptionally :;ix days earlier . The period of t ime het.ween the 
appearanee of the parasi tes a nrl t h e f1r1>t elevatio n of t emperat.m ·e is 
not. eharaeterise<l hy a ny symvtoms which woulrl likely a t t r act 
attention in other than e::q Jerimental cases. 'fhe fi r :-;t rlef1nite sign ~'< 
of illness appear wit h t h e t emperature elevation . The rlisease con se­
quently is one which is estahlished for severa 1 days hefor e t h era­
peutieal interference can be nnrlertaken. A treatment to b e of value 
under natural conditions must he one which can hear the test of l ate 
a l!J 1l ica tion. The examination of st ain ed blo<Jcl smears a t t h e com­
men cement of the infee.tiou sh ows th e peripherally ;; i tuated parasites 
fe" · in numher antl clearlv rlefin etl . \ Vithin a few clays the number 
of ]Wrasi tes h a ~ inne;1 serl greatly. 'l'h er eafter in ma~ty ease;\ t h ere 
is a fairly rapirl rlecrea t'le of parasites. As soon as t h e polychrom asia 
and rnm d ate basophilia n ppear-anisocyto:-;i~ having already bee11 
evideiJt for several rlays-u :;ualh· at about t h e thinl to fifth dav of 
temperature, the pan1s~tes ar c> ~o1~1ewh at m aHkl'rl anrl are more rliffieult 
to enum erate . \Yhen i>pe< ~i al measure,; are t aken in the preparation 
of t h e hloo<l smea1·s t h e enmneration is fac ilitated . Th e m etho<l 
adopted for this Jnupose is t h e preparation of t h e blood sm ears 
rlirect.ly f rom th e j ug·ular hloorl , t h e smear itself being ma<le a c; if it. 
were going to h e ntili,;erl for a " ·hite r·ell diffPren t ial C" mmt. 
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'l'he temperature in most case,; show:; an abrupt ini1ial elevation 
reaebinrr avpro.ximatelv the maximum on t.he first or se1~oud day. 
Thereaft.er lhcre arc m~re or less marked exaccrbatious und remi~sion;; 
or a mo1·e r-ontinuous t:1UTe of high tcmperl1tures until, in rec-overy 
<·ases. a grml ual returJl to nmma l occurs. In I" a tal \'ases the t em­
]Jera ( ure also of 1 en 1·etu rw; to nonua l a n<l may be as:>o<;ia t<>d "·it h a 
dec;rcuse of parasite~. H wonld iippear t hl1t the a.uim::1l dit>s after the 
aetivity of the para.sites ha,.; decreased. 

At the onset of the 1lisease there is some conc;ti]mliou. the fneee~ 
heing in the forlll of hanl pellets, small, smooth-o;urfacerl, a.wl shiny . 
.Later the q11a.ntity of faece~ hecome:J less a1Hl less 11ntil ulhmateb· 
there mav he a ec,;sation of rle±ae.<·a1 ion, in1licutin• of a C'Ompletr 
ato11 v of 'stomndJ and intestine,;. Xo caRP of dianhoea has been 
ohse~·yerl. 

The mmal change~ i11 coJlnection ,,·itb rumination, appetite, COIJ­
rlition of skin, de., asHociated with a high fe,·er are prominent·. Tlw 
animal muy uot partake of footl for clays on en<l. 'fhe re~vil"iltio11~ 
antl puLse are accelerate1l bnt, i1 the bovines are not <li,turhed , <listres,; 
rloes not beeome a <:rmspienou~ feat nrc. 

The mnc011s D\eHlhranes of the eves and the mouth are at fir ,;t 
slightly re1hlene1l hut soOJJ become pal~. Occa,;ionally, awl then only 
for a short time, is UJI icterus lH'e'"~nt.. }Ian~- <'~L~e;; ~how pradic:all,\ 
no yPllo"·ish eolounuiou. Thi~ comparative• abs<ln<"e of iderie mm·ou~ 
memhranrs in the r·ases mtder ob:;erYation i:o all the more ,-;nrpri~i u g 
when it i~ taken into consideration that the plasma vu the :;ame !lay, 
:;ho"· 1 he prese111·e of a deep _yellow colo nr. In bo ,-iue :3208 the 
l"olour of the vlasma was ,;uhjec:!erl to f·olorimeter ohsenaticms at 
frequent int.erYal,; ove1· a perio(l o± sevE-ral week,;. The mu<:ou~ 
membruJles " "(H"e still of a pinkish colour wheu the plasma ''as a 
deep yello"·. The most intense yello·w r·olmtr was ohserYPd in tlH• 
pln~;wa on ahout tlte 5th d:1~· of tem]Jerahn·p whereaA the m1lt:011~ 
mPmhranes sho"·e(l no tenclenc,· to"·tuds an iete ric coloration 1111til 
:tlHmt. the lllth dn_,. after first t~Jn perature PleYation "-1wn the yp]]o\\ 
colour of the plasma \\·as alrearly lJeeomin~r le-;s illieiJ~e. T\Hl <ln~ ~ 
later the ntue011 s membranes were llefi.nitel,- vello"· · Ih· thi~ timr 
the red <"ell !"Oill11 ha1l rlropped to lwlow ;J .miJliow; of rod !'ell,_ prr 
•:.m.m. On acr:onut of snch oh,;etTa1ions of the lntell es.~ of the appem·­
aneE' of ictents of th<• 111ncm~,; membranes and it:; imlefilliteJle:;s, thi~ 
---~·mptom cannoi l1e regiircled as of a11 y ;.:nnt importan<"r or ;~;-<si slancr 
whc11 dealing· with thE' es.amiuatiou ot a hoYinE' for annplasmo~ is . 
Tht> plasllla colonration, on the contrary, shoulrl he n~;.:anle1l ns hriug­
a ~ig·n of some YalnP. Xo explanation i;; a<h·anr·Pd to ac('ouut for thi~ 
ah~r.uc.t>, iu tlw earl~· stage;;; of th e experimPntal eases. of a 1lefiHitP 
ydlo"- C'olonration of the mueou :;; memhmnes. Tn the u~uall.v ael·el.Jtecl 
(lesnihtion of the di;;ense. ieterns as a symptom is giYt>H a prominent 
plaee. It may he that the <1e,;<"ription of the s.nnptoms of auapla~­
mosis has been ha~erl largel.v ou ohserYations lllndc toward ~ the E'J1l1 
of the <;nurse of the disease. 

The variatinu;; in the red 1·ell eountR an<l the rerl r·Pll Yolmue 
(rerl Jlrel'ipitate pen;entage) of the Yarious animals obsrnecl follo"· ~ 
a fairly uniform course. 'l'he figure;; lor the re1l eell com1t~the 
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re<l cell "\ olume follows this fairly closely-of bovine 3208 (Fig. 1), 
one o£ t he rare recoveries without treatment, are submitted as a 
typical example together with the temperature curve and the blood 
smear examination . The chart enables one to compare the relation­
ship of onset of the disease and of the variations of the red cells' 
count. 11 will be noted that the decrease of red cells eommences 
fairly early at about the ti'me of the appearance of the parasites. The 
process, h owever , i8 a gradual OIH', not reaching the minimal deter­
mination until the 8th clay of temperature. It remains more or less 
at the same level until the 16th day when a definite upward trend 
of t h e curve is observed . Yet the punctate basophilia appeared on 
the 3rd day and the normoblasts on the 6th clay of temperature. It 
would seem that the late appearance of these argues a sluggish 
regeneration of red cells due to. possibly, the direct parasitic effect 
and that the process of regeneration, once the primary parasitic effect 
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has passed over, takes some considerable time to catch Ul) with the 
process of destruction . It is during ~he period of low red cell count 
that t he atony of t he digestive system is such a prominent symptom; 
by this time the percentage of red cells parasitised has dr op1Jecl to 
about one-tenth of the maximum figure which occurred, in bovine 
3208, on the thiril clay of temperature elevation. Froni the observa­
tions made on the various bovines, it seems that the disease can 
reasonably be divided into three stages, the first t he parasitic stage, 
the second the stage of severe anaemia and the third, the stage of 
improvement. In the TJarasitic stage the parasites reach their maxi­
mum count, the red cells rlecrease in number, the appeara11ce of red 
cell regeneration is notecl in blood smears; the condition is one of 
high fever with its associated symptoms. The second stage shows a 
greatly decrease COUJ!t of Jlarasites ancl red cells, marked anaemic 
ch anges i 11 the blood smears, au atony of stomach and intesti nes; 
this is the stage <lf anaemia and of the changes produced in various 
systems by the pa.rasites. The third stage reyeals an increasing r ed 
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ce 1l cou u t, a general improvement, w hieh , lH)\\'ever, may he i ut er­
ru ptecl au(l a ri·est ed by a temporary ilwJ·ease of parasites anll , at 
time~ even. a t emrwrature elevation . 

CHEMOTHERAPY OF ANAPLASMOSIS. 

T n rt>cen t years th er e ha~ been a large amount of \Ymk cani e(l 011 t 
111 au endeavom' to estahli sh a specific. treatm ent for bovine anaplas­
m o"i". A uumbe1· of daims have beeu advanceil fm variou~ <lrug.;; 
lmt ot these it is int endecl to r efer to onlv a few which haYe been 
strongl~- a<hocated h.v certain investigators: 

Freun<l (1929) referring to bovine auaplasmosiR iu J:>alest i ilP says 
that the disease, as a rule, rtll! S a prolongpft (;Ourse but <loe:; n ot 
usually end fatally. He claims tha t the most ~atisfadory results in 
iTeat.ment. were obtained by combining Atoxyl " ·ith either Antimosan 
or Rt ibosan a nd that the Ani:imosau i ufiuencPs the fever in a favour­
a hle m ann e1·. 

Die ben (19.29) alhoca.tes the nile of Oollargol. lie, hcnYeYer , <1oes 
11ot supply suffi cient data to enable one h 1 fmm au opini on of its 
effects on tht:> di sease. Collargol was later also nsed h~· Lagas aucl 
Seijffers (1931) in outbreak;; of the di sease . The diagnosis was not , 
in every ease, supported hy hloocl sme.ar examinations . Consequ ently 
it i;; not IJOssible to assess the tru e Yalue ot the treatment. In their 
eases there is, at. times, no r eduction of t h e temperatures until 72 
hour~ after thP first injedious. Th ey stress the advisability of early 
treatment, and .are inclined to ascribe the ab-;enee of i c.terns of the 
mucous m embran es, obserYed in all but two case;;, to their early 
application of injPctiom; of Collargol. In acl<lit.ion to the fact thai: 
somP of th eir eases may have b een d isem;es {Jther than anaplasmosis 
or very llli ld attac·ks of thi s clisease, t hc>re must also be considered the 
llOssihility of the non-<leYelopment of i cterus in even seyere cases 
e,;pecially during the early stages of the co urse of the disease. They 
aclminister the Collarg{ll intravenously .as a 1 per cent. so luti on i;1 
<loc;es of '2 g:m. 

D ucloux all<l Cordi er (1930) use C]Uin i ne associa tecl wi t.h c:ertaiu 
d,ve.-; :m<l arsenicaL>. ,Tneotot t1n d Evanno (1931) also daim ).!'noel 
re,;nlts \l-ith quinine ·when associaie<l " ' ith an .arsenieal. 

Farber (19JO) working in PnlPst ine reports a numhe1· of cases 
trP:decl with trypnf1 aYin b ut gi.-es details only of :1 few. The dose 
of trypaflavin he uses is approximately 2 gm. administ ere<l intra­
Yenou:;l~· in a wai Pr~- soh1ti on. His <'hief elaim is that the parasites, 
iu c;om P ('a,;t-,;, <lisappenr soon after the first injPction. Sueh a dis­
:\Pl'ear:mce of para~itPs woul<l mulonbtedl y be the hest cri t erion of 
thP ;;pecificity of trnwflavin . He daims abo an :tllWlioration of the 
disea .. 'lt with a raJJi<l returr. of temperature;; to normal. Unfor­
tunatel.v he proYiclPs temperatures fm on 1~- a few rla~'S an <l .one !'an­
not, therefore, .in<lge whether the reclnct ion in temperatures to n orm al 
is temporary or n ot, although Velu (J9g:J) n~gards F~il·her '" cases as 
an illustration of il1e return to normal of the tem]Jeratnres due t c, 
the use of t h e chu g . As l'eganL.; J? ~irber's cll:lim of <lisappearanee of 
pa!'asites it i;; of interc>st to compare h is findings \Yith those -of P icollo 
J·eportPtl below. · 



\'t>l n ( U):;:) ) i~ a ~h o n g :;upporll'J of t ln· ll'iP of Ha 1in-; in <lnapla~­
nw,.is. ITP cla im-; t hat UottHtTine i:; thl· ]; p~j drug for nnaplasmo~is 
1h<tt he has met \Yith <lu ring tlH' cm.ll'~e uf :it'l·er;tl .\ea rs although he 
h<l~ not h arl tlw op]H>ril!nit~· ol t r,·inp; it mil 011 tlWII)' ('<tse,;. Till' 
<lo.-;e he r<·r·OtlllliPJl!l:; is l g111. H1• a<ll-ol·at<'" Uoll<l!'J: i ll P padintlarl\· 
tll tho:-;1• f'<l'(' .-; ' ' !lt'rf' tlw di;tgno."' i."' . o n ;t r·r ·otlllt of t:on-aY;ti Lthil i t_,. of 
ht('i lilil•.-; for slll<'<tr e.'\<llllination:.:. r·ant wt lH· riPfin i ll'l1· m;ult>. holrl i JJ!.!' 
t !J at (ional'rinP i,; di i!'a l'ious in hoth pir<>[>L! .-;n!l"i s at;<l :tll:!pL!sl\ l os i~. 

'l'hr• p~;trad !rom the repod of tlw l'rol'it J< ·i;d \'P<'<Il't~Pnijkun ­
<ligt>t! DiPJ!St Y<lll. ( )o..;t .. l~!l'a (J!):J:) ) <lll th<• U"' t' ol Tr.l·p;tfL\,· it l rl<ll' ~ 
1\!d 'liJlp]_,. ,.iiJil it ·it•nt data to PJ iahll· <lilt' to a sn ih<' to it <Ill .\. dt •li ll it P 
il<'Jll'fi('ial di<>!'! on t liP d i,.;P<t'il'. 

'l'IH• lllo-;1 !'(llllJll'l'iJI'Il,..iiP <ill rl I'Oi lll'o][pd IIO I']; 011 ti; l' liS t' o i !Ltl' i ll~ 
in <lll<tphsmosis. a1·ailal,]p to lhP 1\Till'l'. i-; l h; il o+ l'it·oll" (1 !J'2Ki. 
llt• diYirlr•s his 1\'tll·k into lotu· s<'<·tions l'al'h ol \l' llit·h riPal.~ \\ it h <I 
llllllJher ol llOYinP.-; in1portt•rl i11to lhazil l'rot ll EuJ·o] ><'. I 11 t h t• fir~ t 
tll'o ..;e<"fio i J~ h1• adnJ illi :'tl•r-; illir: J\'l'IIO U"'l.\ Tr.I J~< I fi:t ,·in i11 dtl .'i< ' "' " f 
0·:2 g·m. io l)·(i )!' Ill. , \ t IP<hl 111·o tl<>."'f'' <11'1' g·ii'P II <11111. in <!d rl itioll . 
ad.in,·aJtts ~1H · h a~ oils. rl li er an<l ~P J'tt lll art' usPd. ! 11 t li 1• th i1·d an•l 
Fourth sPci ion:; he u,.;r•s JH) :~ t1.inY<llils l1ut itli·J·t':t:il' ,-; t he do ."'P~ of T rY p<l ­
tiaYin . lfi,; lar.~·e~t single intml'etJo u ,; dost• i-; :J gm . and tliP .~Tl' <l l <'' l 
Lpwntit_,. g·in•n on an.1· onr rla1· is -1:·:-: g-m. (in i11·o d o,;p,;). 1n 111<1 11\ 
cn.'L' :i the injL·dion s are repeatetl a(. :frPLJ ttcJJt iJ tt c·rY<ds ,,·it h t ht· <·mtsl'­
rp ieu ce that o.tw casP n·cei,-e<l no l c,;-; t h nn 1lj glll. lu no (':1:-,<' rlor~ 
ho arlministt•J· l ess t k111 (11·o rlOcie:;, ;-;O ill l ' n'cPiYing- (j toR rlo.;Ps . T o 
OJIP hoYin e is gin•n 4 g-m. intraYPllou,;]y an<L 1 :{ glll. pPr O"'. T IH' 
i njf'dion s in 50 111<' ca.;p~ are spl-e<Hl <1\'l'J' ~PYt'ra l \\'Pl'k~. ( lnl' \\·oul<l 
expr•d that illP USP of t h t' lhug· i n s uch brg·<· qu:~1d i liPs . il' F iirlH'r'.; 
expPriPncP h <· Lib•Jl iuto ('OJJs idr-•ration , \\·ould l1:1Yr', in som e t · ~hPS :It 
a ny rate , rP~tdted in t ill' di."'<I]IJH'<lr<lllt·e of till' Jl<ll'<bilt>,; hom t!J P 
blood s!lll'ill':i. P il'ollo, hm1·l' l·rr. founll a prr-,i ., fetJr· p of th .. JI<ILl "i tP ~ 
snh~ l·qu PJJi t o ih t> L'Olllpletioll of h i:; iniPclion~. 11' the ll'lll]H'l'<l i lll·P..; 
of' l' ir'ollo's r':l~P~ lw r'X<Illl i iJPd. i l \\·ill hl' -;('I'l l th;!l thr•..;p :~n• no t 
n•dul·c rl to <llll' g n •;i( l' Xtt•nl o1· \l·it h an\· llll iforlll ity l1\· i lw 11,<' o f 
'J r1· pafl:n· i 11 . · · 

' l'n ki11g !liP for r•g·oi 11 g into r·< m ,i<l<'rnl ion atul also a fr'\1' <·a:;<'"' 
ln':11Pd, \\· ith 'J'r)· pafiaYin in 11):)1 at thi~ ln slitatiol\ , the 'IH itPr t'<lll 
r·om P io no oili f'r !'O!lclu .-;ion hu( th;d Tr)·p:d1aY ill <!n<l po:;,;ilJl~- al-;o 
f+ouac1·in<' ll<tYl' litt l P. i f <111_\· . lwnt>fir·ial Pfl'r·ci 0 11 anaplas111o:-<is: it 
r·r·rininl)· r·a nnot l)(' regau lPd <1~ a ~1wcific for th e d .isr•asL'. Tli t> tlll'tT 
n·r·o1·en· of a IJo,·ill <' from a· ' <\ J,b,;mosi,.; C<tllli OI 1w. IYith :;a f'\'1 ,-. 
:1<h·nnc~r1 a s a proof of S]IPti fi c .i \ or eYPII of bPiJJg of any 1H•n e fi c i.al 
Y< lliJI' for tlJe re:bO II t haf. in :\Jl <i1JlaS III O:ii-;, OII P i ~ 1lralin g \Y it ]J :1 
'll· iLld.'· rlis(J· ihnt erl par·asitP of consi<lPI':tlll e Yar ialioiJ S of YirulPnc~· :11 111 
with boYiJJP'i 11'11 idJ app<nentl,\' Jun-e a nuiaLh· n•c;isi:\IIU' io t hr 
di sea c;e. Yot tng- 1H1YinL·~ ~r·em to h:t Y<' :1 .~TPDIPr J' l'sisLmr·e to <llwpb'­
mosi . ., than oldf'r our• .-; . 1 ~nlil on P coulrl l1l' r·e1·tnin t ltnt, for eX JJ t'l ·i­
lll ('Jllat iolJ , <I ullitonn :;uscr>pt ih il itY of lJOv i ue~ i-; :t l' <~ilahlt• anrl " 
nni fonn Yin1le nc.\· of p<~l"<JSite' i~ an iYPrl at . o ne C<I IIJ iot r Pg-:n·tl. 
eRJW!'ia lly wl1e n rlt>ali ng· \1· itlt small numlwrs . He re<·oY<·n· of trPa !P<l 
h01· in e~ n .-; a tn1e in rlex of th r• effl r·:H:y of t lJ P <ln1g r'X[JPi in;,,nt<•<l \l· ith . 
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'l'hP po,;sihility of arnnng at an OJHlllOll of the efhcac~· or olh en,·i~E' 
of a chug co11lrl p erhaps be l>est a i.tained by thE' <'Oll si fl era tion of tlte 
effect of the rh·ug on tl1e l)Hrasites anrl on the Yariou~ mauifP~tation~ 
of the tli;:;ease . 

l11 the examination of the untreatetl boYiur'ti, the chiPf poillts 
oh~erYerl ,,·ere in relutionshiJ> to the parasites, the temperature, tlw 
ato ny of thP stomaeh and intestin es and the lE>ng-i.h of tbe course of 
tlw cli,;ease toget be1· ,,·[til the co11ditiou and gPuend belnn·iour of the 
:mimal. lf u mY in each hoYine t he obsen·ations ou tbe~P manifc~in­
iion ,- sho''" that thP u,;e o± a thng ha::; a:ltecterl thE>m in a l>PilE'Ut·ial 
l.llnllll Pl', then WOUl!l it Jw lJPl'lnissible to athan<'e H datlll for tbe !hug, 
espe<'iall~· if 111 0, or uwre preferably, of ilw manifestntious be lwne­
ficially iufiuen cecl. A::; it often requires ou ly some slight beneficial 
eftPd to Lli rect a C<.! se of mw plasmosi s .along· t be ru~: cl to recoyer~· , eYeu 
snch an iuflupur·r' " ·onl<l he grPat assishmcf' in romhating the disea.~e. 

It was "lri th t h e ahoYe idea of thf' corn•d line of inYeRtigatioJl 
that tbP e:.:peeimeuts on t h e <'hemotherap~· " ·N·e so aJTaugetl that thP 
f'fiect of the chug· used could be determined on the individuals heater1. 
AftE>r the abaud.on m eut of the 11Se of trypaflaYiu aucl other drugs iu 
the experiments, ::Uer curoduome 220 ,;oluhlP " ·as n~ed . 'rhis dnu.~· 
g-aYe inclicatiom; earl _,. on of 1wing n flrug worth_,. of ,;oulP attention. 

}Ie rc uroch rom P-220 soluble , rlihrom-ox~·mp rc1uo-fiuorescei ll, is 
extensiYel~· n sed a . .; a tlisinfE•ctaut of the skin ancl genito-urinary irar-t. 
lt has also b een reconunenrlecl for r·ertain hloof1 iufedio11s. lts 
atlmiuistration in a waten· solution h1· the intr<1Yenous route fl oe;; 
not appareutl~· prorl u<'e m;y ill-effects {£ the tlo;;e,; lw properly regn­
bt.Nl. The \\Titer h•1 s giYPn it in this manilPJ: to 11ormal horse,;. l'atilE' 
a nfl sheep . 

The straill 11serl iu the,..;e experiulPuts was, as has bee11 alrearl~· 
m entioned, pas~etl from boYine to boYine by artificial means . It 
prorlucerl in practicall.Y all the susceptible arl ults a severe i nfer·tion. 
ln t h P larg-r umnber of ~·ollllg' hm·ines inoeubted th e fl isease \nt~ onl_,. 
oeca:>ionall~· of a ,:rrions nature . 

The close of }[ercurorhrome 11sed in these e.x pe1·iment,: \ras 
0 ·4 gm. in cah es antl a maximum of 1· 3 gm . in fully gr01n1 a(lnlts. 
It was ahra:~·s giYE'll i11 a 2 pPr cen t. saline soluhou iutrajugularl~· . 
Ouly in four cases \Yas a second injection of thP drug giYPll. and of 
i-hPse four t hree cl i eel . H O\\-eYf'r, as ra u he ,;epn 011 rdPreuce to the 
table, two of tl1rse tlu-ee animab "·erP treated YE'l':'i' l:de in the course 
of the di~ease . 'l'he information in co lmPcliou \Y ith th e th ird lJOYine 
wa,; meagre, flue to !ldficulties in controlling it, hut the flisease was 
\\.P ll est a blishPrl hdore l rea tment 1Yas appl ied. 

'l'he administration of .a drug containing mercury to an animal 
suffering from a disease "·hich pro<lu rf's marked change,.; in tlw liYel· 
shonld, hO\YeYer, he uncl.Prta ken ''" ith eare. Only one hm·ine 1·ec,~iYing 
fl sing-le close of merr'm·ochrome clie(l. Thi" nnimal rE>ceiYecl thP 
injection when i11 e.rt remis. 

1'he temJWrahue of all tlw bo,·i nPs treatefl " ·as rerlucetl. The 
reduction at times was spectacular being, in some cases, as much as 
;)° F. lu m ost case,; the !lrop to normal persistef1 until complete 
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reco\-el',Y r·r:mhrd _ Or:cn~innally then• wa6 a slig-ht lemvrrahu·r eleYa­
ti.on whi<"h, ho>YPYI'l', uevex reached a~ great ci. hei~:hl ~~~ bdoTP the\ 
in]rctlon. l'hi~ elevation of leuq!eralm:e d.id not ve1·sisL J'o1· lm1g·er 
tha.n a f'rw ho11r~ and 1n no ~ueh l'H~P was it neees~ary lo in,;tilute 
t rl:'a tmen t. 

\n obv.iou~ pfied on ihe pa1·ao:ite~ lnh ob~erTetl as iht~ result nf 
nn i11jer:tion o1: .\lercttrochrome. I u a utwtber of ca~e; tn.•atm e11t >\·a~ 
conuneneerl t·omparaiiYrly lrdP, i.t>. ~H·tlHrlly at a timr wlwn Oll<' woul<l 
h a·, e PXJJI:'ded the para.-itc~ to ~hO'IY a 1lrr:rca~r wltl:'t h t'r neal etl or uot. 
CmJ~AqlleHtly the Pnumre1·al.ion of panr.~itl:'~ ga1·e llO inlcrmation of a 
reliable nat.Ltro>. ~o bovinP was treatl:'tl very earL, i.,:;. l_,o>fore thr 
fint elevation nf h·mpernh1re soon a Her the 'pnrnsi~t·,: ln1d npveal·t•tL 
~ ud1 an <>arly alJ}lli('Hi.i on of trratmen t m ighr give fnrt lH:r inforuwtiu u 
nn !he IJO.LJrt as to whrthc\l' the para:-:ites are or art' nni: ,tffecte<l by l]a• 
}l rl·enrochrome. 

l'lw cou~tip:JJion or 1 at(~r t h P acinal r:P~srnion of tlrfarcat.it)ll dl 

niL:qJlaiimociiti 1nt~ srriki.ngly flffrncd hy thr use \lf :Jf,~JTm ·ot;hrome. 
T11 normal sheep lhP <tdion on the defaeeation of f~rirly hug·e Llo~e~. 
p;iYt~Tl intr:rvennu~h·. \\'a~ HOlnewlwt irre!.tular. ln mu~l casp;, 1 ben' 
~vas purging bm ~ume did not r.eM:t. .If slwep "·erP killPd n fc·1r 
minute& after the intraveno1.1~ a<hnini,:;tration of .Jienumchrome. n 
e h rome yell ow eol ouretl ing-esta was fuuncl i 11 Uw a bomn.suul and sn{all 
intr.,-;tines. T11 cattle afte-cJt>d with aJ18]'l<hmo~i~ thP <lf'tion of tht: 
inl.ntTenously administerrd drug wet:; to protlucc, in l)l'<tt:tically every 
ease, free lHl.rg·ing, the laeee~ being ilu.id iu naiure, duome ;vellrm· 
in colour all(l voirlrrl \\·ith01rt n.ny mnrkrd straining'. Tt ha~ not. yet 
'been rlrt.errninrd at which poin; of' the I'Olir~<: of thr rli.~rasr the 
"\len·nrodnome ;jhoultl 'be HllmiuistPretl Lu l!roduce i.he hes'i plnging 
0ftt'r·.t. Tt wrmlrl, ho>Yever. appear thai lLB elTect wrmltl be lenst 
sati~fartory wh<~ll the red r~dl rDnnt is ar, it~ lmvr~L 'Cnifonnitv of 
action ._-ill probahly depend on the proper Teguiation of dosag·e · allll 
rhA ~election of tbe prope.t· time ior admini.~l..t·:~(iou in. rhe conrse of 
tl1r rlis0nsc. For· many years the trentmr11t fm' anii})la~mosiR ha,, 1wer, 
of a ~ymptomal.ic nature and haR been aimecl at, chiefiy, the atonic 
r:onrlitin11 oi' the ir1testi11es. In \!Prenrochnnne it: wm1lrl ~Prm there 
i~ availnhlr' a t1rnp; which "·ill giY0 thP hc~t owrvicr: in thi~ direetion. 

Blood examimn iou, [.e. foe ntria (.iuu;-; in red cPll8. lhe red ceJ I 
rouni., nnrl the TNl r~rll vnlumr:. was rarrierl out in treated boviw•< 
'Jhe treatment with 3ferr;nroelu:onte did not slop the •leL·.rea".e in rP rl 
cell couut or Hd cPll volume. Th.i~ eontinuaiion ol the clru p i11 tlw 
numbrr mHl volumr of red rdb was present in all thr treatetl b oYines 
exa m.iuerl. So euJL~tnnt. was it that it ma v be taken a;; e,;l ablished (.ita t 
t.he adminiHtration of .Jiere uroehrome };as no haH.ing- effect on tL e 
deerrase, ancl as the lowe~t retl ePll couni: ol' ~ome ·n£ r.he treaterl 
hovi11r~ went. down to nrarly 2 millions of 1·ed celb 11er c.mm. it 
may al~o lJe taken as estaulished that [t. had nu elied on U1e severity 
ol the LLltimale anaemia. H cannot be dec.ided whethr1' tlw rehnn 
to normal from the l 0\Yest point of red cell cOLLlll ''a~ more rapid 
in the treated than the l.Lntrealecl ease~ for the rea~on thai it is not 
possible to .say whether the i11 i'ection i11 the trPatrcl "·a;, more severe 
or not than in the untreated. As far as llH.l que6tion ol' the e[[eet 
ol liernLrochrome on the anaemia is emwcrnrd it ran only be ~aid 
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tlu1t t her e i:; no obYiou s o r ,,·ell-marked infhtPnce . Tenl :ttin·h- other 
,;uh~tall(;es, e.g. l iYer exhac:t, carotine, etc . . 11e1·e introch1C'erl i.u somP 
ca .-;p~ for t he ]ntqlOSP of ca using· a slop to lhP d Pcl·ea:;p of t hP rP tl t·t•lb 
hut \Yil hou t ,;u c,·ess . Tlw nnarm i t· c·ha nges of re1l cell ,; obspn·ell in 
~L1in Pd :<m t> a b dirl no( appe:n Parlier in thP tr,•;lted than in t he 
un tr e;deLl boYim •s . 

T!tt• htJ\·i uPs :dtPr trcalm en1 11·ith ~lelT\I!'oclllill1l <' did 11o1 losp 
('OilfliitO II <\:-\ l'a]>td l y <IS 1\Sllall_l. IWC \1 1'.-: ill :<P\"E'r!' 1'<\:'(':-\ Of ;\1\;lpla.--'lll U:)i:<. 
en-' ll 1houglt tl lt' red cell t·onn t \\'P ill to helo11· :{ lllillion-; ] ll'l' ,. _llllll. 
'!' h i,; lll ig-111 pos.-;ilJ[_,- l lt' usnih1·d tot Itt> t• l iminatiOI I of high ll'illJl1'1":1-
(ures atlil t!H• innea,;p,[ ncii,·j j,- uf till' ho11·eb. 1'!t 1' :m itn:tb in en•n· 
l"ast' ll't'n' h ·pl qt t it•i and -;an:d from e.•d•rliol t l1u ( 110 prm·i ,;ion ~~ - :{-; 
1\Wi[e Jor Spt'Cia] d id . 'J' !J e u( ilis;~tioll of grt't'll S\ltTUleuj rood ill 
lJbce of tlii' so111e\1 h:1t unpuLti: tlJlP routine ration p r01·itlPtl "·uultl 
probald ,- lJa,·p h:1 <l u faYouraldt• inHueJJCP. 

ThPre are -;ulnnitierl n tahlt• (TnhlP I ) pn!l-itling infonnalion in 
CillllH:'c-\ tOll 11·ith C<!SPS tre;til'(\ ;ti t hts (n.-;1itU( IOII illltl t:·r; tjdl-; or U ft•\\" 

cusPs (1·ide Fig.-;. '2 . :), 4. ,-J ) illu:-;traliiig- t rPall'<l an d u nlrPat('d cao;Ps . 
. \ nun1bPr of r-:1,;r•-; h:tYe l:c•en irraterl a"·ay from Onder~tr-poqn " · ith 
htidy good resulb . 'l'lw llla in tliHic: uH,,· in ihP lrPni mPnl of ~ lll'h 
i' <t sPs i,; that of Jl eiermi11ing- hom the PX<Imi nat ion of th P hrn ine 
11·hetltPI' i1 i,-< i n t he P:nl~- or la t t' ~Ltg-es of thP disP<t:-iP. Th P prPst•nt·e 
i tt the h lno<l ,;mc:t r of no or onl,- :1ft.,,. J>ltlldn tt • h;~-;ophi li:t j,; taken <t .s 
a n inrlit'at-io tt 1 !t :l! t he disl'<tsP i . .; i 11 1 he ('<trl,,· s1ag-t'>' . If t !t r• re <11'<' 
:tt! vmtu •tl anaemi t· f' h:tn g-es . the :ll h-is: tbilit.'· or not ol· injPding- ~[ ('1 '<'11-
l't!t' lno lll P j, <l poin t i !t:1t has n ed a~ _n•t ht•t•tt c],., .i,le-d . 

SUMMARY. 

1. ThP 1le~ni ptio n of th p major sympto tlb of hoYine <II I<IJ >I<ts­
m mns. 

2. The utili satiott o£ ~Ierc:uroclnome-220 solublP in the trecttlliP il t 
of bov ine a tta lJla ~mosi.~ in <loses of 0·-1- to 1<{ gm. <1J1mi nisterPtl int ra ­
j ng-ul arly . 
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dt> pn1Pvt>ntieve en ct ll ':ltie,-e \\· a arcle va n Collnrgol daarbij. ~Yederl .­
l nili!!Cil. /Jiud ·c. Dieruen ., Yol. 4:3, pp. G-19 . 

PICOLLO, L . (J 928). Ensa1·os cle Trab tnento du 'J.'risteM bovina pela 
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Provim:ial Y epn rtsenijknnclen J)ipnst van Oost-,J a va (19:3:3 ). Extract of the 
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TABLE I. 

Casrs of Bot·ine .-lnaplosmosis Treated u·ith J!e i'C'II I'OCh1'0?Jie. 

Dose 
of 

Tio1·in~ . ). J ~r<:Ul'O-

:3.)18 
:3011 

:1010 
:30:20 
:l().)fi 
28tl\l 
2888 
:3.)4/ 

3132 

:!:!ii!l 

:31 :!(j 

:n rJ8 
:3.51+ 
:lll2 
:3129 
.):1!)3 
.) :!].1 

424.) 

chronH' 
in ~·1n. 

() ·75 
0· /;) 
l·O 
0 .) 
1 ·0 
1 ·0 
l·O 
1 . :3 
1 ·0 
1·0 
1·0 
1 . :Z.) 
1 0 
1 ·0 
J ·2 
l ·2 
l ·0 
1·0 
J 0 
0 ·8 
0 ·4 
O·fl 

Date 
of 

Tr·catmcnt. 

15/ tJ :31 
5/ li; 31 
G/ G ;H 
7/ 7 31 

18, 8 31 
18/ 8/ 31 
3/9; 31 

J ;); 10/ 31 
:28/ l / :32 
:30 11 j 32 

()/ ;) :32 
7 ;) 32 

J.J: :5 '3:2 
19; 6; 32 
:28 '5; 32 
:28 . i / 32 

I 7; 3:2 
27/ 7/ 32 
1/ 10 ; 3:2 
:!9 / .) 13:?. 
29; 5/ 3:l 

:!8 10.':3:3 

gesult. 

Recovery . ... 

* 11/ (lj:)J .. 

Rec01·ery .... 

, 

* 16/ 10/ ;{J . 
R ecoYery . . .. 

* 7/ 5/ 32 ... 

* 20/ ii,':lZ .. 

RecoYcry .. . . 

Treated on ilth day of hyperpyrexia. 
~o smears or temperatures a·;ailable. 

Tr·eated on .)th day of l1ypcrpyrexia. 
Treater! on 2nd day of hyperpyrexia. 
Treated on 9th uay of hypt>rpyrcxia. 
Treated on Hrcl clay of hyrt>r·pyrexia. 
Treated on 1 ;;tit day of hyperpyrexia . 
Treated on Gth day of hyperpyrexia . 

First treated on 5tlr day of hyper­
pyrexia aml 11 th day of parasites. 

First treatment on :2nd day of hyrcr-
pyrexia and llth clay of parasites. 

Treated on 4th clay of hyperpyrexia .. 
Treated on 2nd day of hyperpyrexia . 
Treated on 4th day of hyperpyrexia . 
Treated on 3rd day of hyperpyrexia. 
Treated on 4th day of hyperpyrexia. 
Treated on 3rcl rlay of hyperpyrexia . 
Treated on 4th day of hyperp,vrex ia. 
Pirst ten1 perature c1e,-n tion not knn'.nl . 

* Derwtes Deatl1. 
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