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A COMPARATIVE HABMATOLOGICAL 3TUDY IN DOGI INFECTED
WITH TWO STRAINS OF EHRLICHIA CANIS

C. 5. Hayat

Departmant of Parasitelogy, Univeraity of Agriculture, Faizalabad,

An ocxpeéritient was condycted to compare haematological
changes in dogs asnociated with two itolates of Ehrlichla canis, le.
cas which occurs predominanily is lymphocytes and the other
feund in neutrophils and sosinophils. The study included complate
hemograms (hematocrit, hasmoglobin, erthocytes, reticulocytes
and total and differcotial loukocytes). From the hasmatological
data, it was concluded thet the disease produced by thess twe
isolated of E. canir differed from each other largely ia degres of
severity, The neuircphilic isolate produced o very mild disorder
as compared to the severs illoess characterized by znasmia mnd
leukopenin produced by the lymphoeytic isolate. Anaemia and
leukopsnix ware not seen im pups iafected with neutrophilic isolate,
Thero is & strong ¢vidence that the anaemin in the former caieis dus
to the severs bone marrow depression, TIn the latiar case hemato-
puoistic capabilitics were not 2fected.

INTRCDUCTION

Canine ehrlichiosis is a febrile debilitating disease of dogs charactarised
by anaemis nnd other sigas. Two straios of Efirlichia ¢ anis i.e. lymphocyiic isolate
in which the organism a3 a morula is found predominantly in the cytoplaem of
lymphocytes snd monocytes and {n contrast merulae of nentoephilic isolate have
been found exclusively in neutrophila, secasionslly in eosinophile and never in
other leukocyies {Ewing er af,, 196); Ewing ot af.,1971  and Hayat et o, 1971),
The neutropbilic strain was jsolated from Arkansas and Okiahoma and produced
a mildsr form of canias shrlichiosis than the Oklahoma isolate found in 1962
{Ewing af al., 1971; Hayat £ 4f., 1972; Hayat, 1373 and Hayat and Ewing 1973},

The clinical and haematologic changes acsociated with canine ehrlichiosis



(lymphaocytic ivoiate) were describad by Ewing apd Buckner (1965). They
concluded that severe anmemia preduced by E. confs wes of the mormocytic-
normochromic typs, Dogy with this conditior devaloped severs anaemis and
appatenily were unable to replace functional erythracytes rapidly enough to keep
pace with the nead. The disense produced hy the ymphocytic iiclate wasz
simiiar to that described by Bool (193%) who worked with & strain iselated in

MNetherland Aptiles,

Huxaoll ef ol. (1970) reperied & highly fatsl syndreme lermed trepical
cazine pancytopenia, w sewly recogniesd disease of dogs in the diverse tropical
and subttopical sreas, Epistaxis was the mest diamalic sign of this syndroms
and £, canit wag Found copyistently in affécied dogsy  Clinical and haematologic
findings concerning this ayndrome were reported by Walker ef al, (1970) and
included severe anaemin, leukopeniz and (hrombocytopenin. The purpose of
this iovestigation was to re-sxamins the hasmatological chaoges in canine
Ihrlichiesin caused by lymphocytic isolate and to compare it with neutrophilic

fsolats.
MATERIALS AND METHODS

A littar of sevem pups of mixed breed war used in this experiment.
Three of the pups (No. 21,22 and 2%) were infacted by intravenous inoculation
with lymphocytic fsolate of £.caair obizined from an iofected deg. Another
batch of thrae pups from the same lot {No, 27, 28 and 39) was infected with
intravenous inoculation of similar quentity of blood cantwining neutrophilic
isolates of E. caniz abizized from a reservoir dog experimentally infected with
this strain. Seventh dog (No. 307 was kept a3 uninoculated control,

Thres millilitres of blood were drawn mssptically from jugular vein of all
principals and the unexpoied control pre-asd post-exposure. The blood was
placed in tubes containing 0.04 mi of 15 perceat solutlon of disodium salt of
ethylene diaminetetracetic acid {EDTA) &t the anticoagulant. All thess pups
were bled twice a week. The thrice weekly schedule was followed until the

recavery of some of these pups,
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Haematological methods described by Schalm (1985) were employed to
asaetiain tha packed cell volume (PCV), haamoglobin, totsl erythrocytes,
raticulocytes and total and differential leukocytes. Total red blood cells aad
totel white bland cell determinations were made by using certified pipettes for
dilution and the improyved <Bright Line'’ MNeubsuer hasmocytometer for the
counting. Fer differential leukocytic counts flms wers prepared on cover slips
by the mathod described by Coles, 1967, Smears staioed by n3w methylens blue
and counter atainod by Wright's stain {buffer 6.8) wers used to demonstrate the
reticulocytes. The abtolute pumber of zeticulocytes among 1,000 erthrocytes
was determined and recorded as percentages, Plain capillary tubes were used
to delermiae PCY. Cyanmathaemoglobia method was employed for haemoglobin
determination.

RESULTS AND DISCUSSION

The neuirophilic isolate of E, camis produces a8 wvery mild disease as
compared to that couszd by the lymphaeytic isalate, which is, in turn milder
than the disease prodeced by the strain or eersins isolsted in  Asia (Ewing
et al , 1963; Ewing ef a!., 1971; Hayat et of,, 1972; Hayat, 1973; Hayat & Bwing,
1973 and Hayat & Hayat, |384), Such a fieding is also supported by haematclo-
gical data of 1his experiment. Figures 1,2,3,4 and § depict the haematological
changes which developed in six priacipsls {No. 21,%2,37,28,29 and 39) sufferipg
ftom sxperimeatally induced elirlichionis and their unexposed littsrmate control

{No. 30}

The PCY, hacmoglobin values, erythrocyts and reticulocyte courts can be
interpreted to mean that pups infected with the Iymphocytic isolsts apparently
were unable 1o replace erythrocytes rapidly enough to keep pace with the need
and anasmia deviloped. The dsvelopmant of anasmis corresponds well with the
persistonce of morulae ia the paripheral bisod Iymphecytes, The PCV, haemo-
globin value: and total srythrocyte counts decreased soon alter expcaure and
declinad to the lowest level 17-22 daye after exposure. All values then
incresged concurrently with the ditappenzance of fever and parasitemia, only Lo
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decrease again after a period roughly corresponding to the recorrence of fever
and of morulae io the periphernl blood. These fodings agree in principle to
those of Exing and Buckner {1985) and Walker ef al. (1879).

1n littermate pupa exposed to 1ha neutrophilic isclatz, PCV, hasmoglobin
values and total ervthrocytes decreased slightly when compared with control,
but the decrease was much lass marked than that observed in pups infected with
the lymphocytic isolale. Severs anasmia did not develop in any of the pups
infected with the neutrophilic isolate, PCYV, haemoglobin values and eryihro-
cvte counts reached their lawest level 17 to 31 days post-axposura end then
increased quickly reaching tha level of the littermate contts] 24 io 34 dayn
post-exposure.

Reticulacyte counts {Figure 4) in pups iofected with ths lymphocytic
isolate decreased quickly. Ansemia accompanied by a reticulocyla count which
waa within the normal range indicated thet the hematopeietic capabilities of tha
auimals were derressed.  This findiog was quite different from the resulis
obtained in pups infected with neutrophilic iselate. In this case PCY, hasmeo-
globin values and erythrocyte counts dropped only slightly when compared with
the eontrol.  The reticuloeyte counts remained at a slightly bigher level than the
control throughout the experiment, This clekrly indicatss that the hematopoic-
ti¢ capabilitics of the host are not depressed by the neulrophilic isolats at any
period of the infection. It can be concluded from the present findings, ie., (&)
sevord Andemiaisaccompanied by normal rather than elevated reticulocyte counts
in pups exposed to E. canfr, Iymphocytic isolate and (b} absencs of anaemia but
high reticulocyte counts in thoss expased to the neuttaphilic isalate and that ihe
anagmia cesults from the bone marrow depression in one instapce and fails to
develop in the uiher, The difference in the tesponse of bone marrew to the
arganism would appeer Lo be a functjon of variaticn ion the strain of E, canis

studied,

The total lkukocyie ceunts |Figure 6) of pups exposed to the lymphocy-
tic igslate dazreassd slightly for 2 short period of 3te 7 days begioping from
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10-20 days after exposure and then increased. This increase corresponds to the
disappearance of marylae [romthe paripheral blood. A second decline occurrd
34.3% days post-exposure and persisted till the end of the eaperimeat. The
second occurrence of leukopenin was sccompenied by recurrence of parasitemia.
in woatrast, pupa exprsed to tha neutrophilic isolate did aot suffer from marked
leukopeaia, and the leukocyte counts were almost idéentical to those of (he
control, Lymphopeoia wes ot marked in any of the pups inlected with the
Iymphocytic isolate at the onset of illness but was observed during the relapie
which oecurred 31-38 days post-exposure. A slight neutrcpenia was obseryed

in one pup (No. 39) infected with the aeutrophilic iselate in this exper'meat.
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