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SUMMARY

Among 500 native camels (10-13 years) belonged to different localities
at Assiut Governorate, 15 animals were infected with trypanosoma
evansi and 12 znimals with microfilaria species.

The clinical signs of trypanosomiasis includad emaciation, weakness
with paler muccus membrane and dry scruffy coat, intermittent fever
(38.5-40.1°C), the animal stand with his nose somewhat depressed
and nead hanging forward, the eyes dull and hall closed with conside
rable amounts of tears.

*® Park of PH.D. thesis presented for Faculty of Vet. Medicine, Assiut Univ., 1990.
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'IL filariasis group, the camels showed severe weakness, paler mucous
membrane, loss of appetite, elevation of body temperature (39.7°C),
in addition both scrotum and testicles were swollen and attained the
size of a tennis ball and sometimes extended downwards along the
inside of both thighs. The affected camels showed stiffeness in move-
ment and wide gait. It was also found that the presence of microfilaria
in the bicod was not affected by night and day and enhanced by
fever status.

Haematological studies: Revealed that, in trypanosomiasis, there were
severe oligocythemia with significant decrease in both haemoglobin
and packed cell volume. Normocytic hypochromic anaemia was also
observed associated with leucocoytosis, eosinaphilia and monocytosis.

Concerning filariasis, the affected camels showed oligocythemia, with
significant decrease in both haemoglobin . and packed cell volume. Micra-
cytic hypochromic anaemia was also observed associated with leucocyto-
sis and eosinophilia.

INTRODUCTION

Cytological analysis of the blood might reveal a remarkable and valuable informat -
ions about the general heaith of the animals. Also they might help in diagnosis, progno-
sis and treatment. Only a few scattersd data have been reported on the analysis
of camels blood (BARON, 1982). 3

PARKAR (19€0) reported that the infestation of camels with trypancsoma evansi

produced a wasting disease characterized by intermittent fever, weakness, anaemia

and emaciation. The author added that trypanosoma appeared in the peripheral blood
during the febrile attack. ‘

GEORGI (1985) and ARAFFA (1990) - described the trypanosomiasis as  usually
takes a chronic course, characterized by remittent fever, anaemia and emaciation
while acute form was characterized by persistant fever, with demanstration of trypano-
soma in the peripheral blood. The author observd another signs including weakness,
cedoema of limbs lower abdomen and thorax as well as lacrymation.

NADIM and SOLIMAN (1967) proved the presence of significant decrease in ery-

throcytes and haemoglobin concenteration in camels naturally infested with trypanoso-
miasis.

JIATKAR and PUROHIT (1971) concluded that anaemia after trypanocsoma infection
was not due to depression of bone marrow function but to destruction of erythrocytes
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with consequent production of immature red cells in the peripheral blood."
|
EL-MAGAWARY (1983) studied the haematolagical picture in camel ' trypanosomiais
before and post-treatment. He concluded the presence of a highly significant decrease
(P/_ 0.01) in arythrocytes, haemoglobin contents, P.C.V. and neutrophils.

BRANDER, et al. (1982) mentioned that treatment by a single dose of 5 gms,
Naganol gave 100% cure in camels suffered from trypanosomiasis.

UDALL (1954) reported that a single dose of naganol was sufficient to cure
camels infested with trypanosomiasis. :

EL-ATRASH (1980) and HIGGINS (1983) concluded that application of suramin
(Naganol). at 10 mg/kg given at the end of March and the end of July seems to
give good protection to camels living in or crossing endemic areas.

During the last few vyears, Ivermectin was tried in the treatment of buffalces
infested with parafilaria species (PATNAIK and PANELE, 1963). Also, BURG, et al
(1978) and THEODORIDES (1985) reported that the ivermectin (lvomec) are a relatively
new family of antiparasitic agents with efficacy against some external as well as
internal parsites following parental adminstration.

ABU EL-MAGED, et al. (1988) showed that the efficacy of ivermectin in the
treatment of Dipetalonema evansi infestation in camels. They revealed that, this drug
was effective against the worm and its larvae in the blood by a dose of 1 mi/SO
kg.b.w. Furthermore there was reduction of the clinical signs and gradual disappearance
of microfilaria larvae from the blood occur to reach zero within & weeks post-treat-
ment.

The aim of the present investigation is to study the haemogram of camels infest-
ed with T.evansi and microfilaria before and after treatment.

MATERIAL and METHODS

Materials:

A total number of 500 camels 10-13 years) were used in the present study.
Clinical and laboratory examination revealed that 15 animals were infected with try-
panosoma evansi, while the remainder (12) were infected with microfila species.

Samples:

Whole blood and blood serum samples were obtained from each animal by vein-
puncture through jugular vein for haematological studies.
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Whole blocd sample: ' l

-
Were used for the evaluation of haematological picture total erythrocytic count
(T.R.B.Cs), haemoglobin content (Hb) packed cell volume (P.C.V), total leucocytic
count (T:W.B.Cs) and differential leucocytic count (D.L.C).

Detection of microfilaria:

Was by concenteration technique by draw 1 ml of blood in 10 ml of 2% glacial

acetic acid, mix well, centrifugate and examined the sediment after the methods
of KELLY (1984).

1 - Total erythrocytic count, haemoglobin content and total leucocytic count were
determined using blood cell counter (CX 310) and (DC 210).

2 - Packed cell volume (P.C.V): Packed cell volume was carried out using micro-
haematocrit tubes after SIMMONS (1976).

3 - Mean corpuscular volume and mean corpuscular  haemcglobin  concenteration.

Mean corpuscular volume (M.C.V) and mean corpuscular haemoglobin concenterat-
ion (M.C.H.C) were calulated mathematically after the method described by
McCURNIN {1985).

4 - Differential leucocytic count (D.L.Cs): Differential leucocytic count was determined
after staning the blood films with Giema stain using 4 field meander method
(COLES, 1980).

Methods of treatment:

1 - Naganol (Bayer):

Nagano! was used for the treatment of camel trypanosomiasis, The drug was
obtained in 5 gm bags and used as 10% solution in distilled water and prepared directly
before administration A dose of 50 ml of this solution was given by interavenous
injection in the jugular vein of the camel. Blood smears were prepared 24 hours after
treatment and every week for a period of Z months. Also, another dose of naganol
was given to camels at the 30th day.

2 - Ivomec (ivermectin, MSD) England:

lvomec is the break through injectable parasiticide for camels, sheep and cattle.
Its effectivity controls internal and external parasites that impair livestock health
and productivity.

RESULTS

The clinical signs of trypanosomiasis including emaciation, weakness with pallor
of mucous memberane and dry scruffy coat, intermittent fever (39.5 to 40.1°C), the
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head hanging forward and the eyes dull and half closed with considerable amounts
of tears.

Filariasis in camels showed that, their appetite was hardly affected, severe weak-
ness, paleness of the mucous membrane, harshness of the coat, high body temperature
(39.79C). In addition, both scrotum and testis were swollen and the swelling sometimes
was extended downwards along the inside of both thighs. Microscopical examinatin
revezled the presence of both trypanosoma evansi and microfilaria species in blood
of diseased animals (Fig. 1).

Mean values and ranges of haematological picture of blood of healthy and diseas-
ed camels were presented in table (1-3).

DISCUSSION

Blood parasites:

Trypanosoma in the infected camels can be detected microscopically in  the
peripheral circulation only during fits of fever Fig. (2). Diseased camels were treated
using Naganol (Suramin or Antrypol) in a double dose by I/V of S gm (10%) gave
100% cure of the infected camels. This resuits was agreable with the findings cbtained
by ABD EL-LATIF (1957) and EL-MAGAWARY (1983).

Haemogram picture of diseased camels revealed a significant decrease in total
erythrocytic count, haemoglobin content and packed cell volume with significant in-
crease (P/_0.01) in total leucocytic count. In addition marked eosinophiiia and mono-
cytosis were recorded, table (1). The cobtained data coincided with those previously
obtained by NADIM and SOLIMAN (1967); JATKAR and PUROHIT  (1971) and
RAINSINGHANI, et al. (1981). On the other hand, significant improvement in haemogram
picture of infested camels returned to their normal values after 45 days post-treat-
ment, table (1).

Regarding filariasis in camels, it was belevied that the presence of microfilariae
in the preipheral blood was affected by night and day. But in this study, the presence
of microfilariae in the blood of diseased camel could be easily detected in sufficient
numbers in the films periodically. The periods were synchronic with those of fever.
Fulleborn procedure was the most suitable technique for obtaining microfilariae from
the bicod film, Fig. (3).

Hzematological findings in camels with filariasis rvealed a significant decrease
in total erythrocytic count, haemoglobin content and packed cell volume, while a
highly significant. increase in total leucocytic count accompained with lymphcocytosis,
-eosinophilia and neutropenia were detected in diseased camels tables (2 & 3). Diseased
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camels were treated using five injections of Ivomec in a dose of 1 ml/50 kg b.wt.
gave a significant improvement in the haemogram values, general healthy condition
and appetite which extended from the twenty fourth day post treatment with lveomec

as shown in table (2 & 3). This simulate these obtained by ABU-EL-MAGED, et al
(1988).
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Table (1): Mean ,¥nlues of haemntologicnl plcture in pre end post-treatment in trypnnosominsis of infected camels.

Fardrates Poat-treatment
¥ o Itemes Pre-treatment
! 1 at day 5 th dny 10 th day 15 th day J0 th day 45 th day 60 th day
R.B.Cs ﬂ\HuHoHN X + S.E  6.44+ 0.24xx  6.76+ 0.15z¢ T.17+ 0.7xe 7,25+ 0.05zx 7.52+ 0.12¢ 7.75+ 0.13 7.85+ 0.15 8.,020,20
fnnge 5.82- 6.92 6.20- 7.10 6.95~ 7.6 7.10- 7,38 . 7.26- 7.95 7.32- 3.10 7.35- 8.15 7.40- B.60
H.b mg % X+ 8.,E T7.65+ 0.23xx 7.8l 0.19xx B,27+ O.llxx 8.4l 0.093¥x 9,05+ 0.09x= 10.91+ 0.0%= 11.09+ 0.09 11.25+ 0,11
; " Renge 6.20- 8.30 7.20- 8.31 7.95~ 8,65 8.20~ 8,74 8.82~- 9.2) 10,74-11.14 10.85-11.31 10.96-11.63
P.C.V. % X + S.BE 22.40+ 0.51xx 22.80+ 0.)7xx 23.00# O.44xx 24.2C+ 0.37xa 25.C0% o um- mm.mono.mH mm.uonmo.mu 25.30% 0,37
3 n L0=24. .00=24. QC=24. .00=25. Q0-27. .£C=-28. =2
Srh w G T B e B A L P E PRI B BRI £ 10 B PRI € (0P 1 PR ) B P S B T T 993895
, Range 32.69-37.29 32.54=-35.48 30.77-33.33 12.39-34.25 32.61-34, uo 32,59-33.33 12.25-34.36 32.93-35.14
C:8.C. % X +#5.E .12+ 0.)3xx 14, mm+ O.43xx  35.97+ 0.4)xx 34.48+ 0.2%9ex  16.22+ 0.3}z 42,70+ 0.61 42.C5+ 0,51 41,78+ 0,11
9 m;:no 32.86=34 .64 12.73=35.22 34.5837.27  13.84%35.65 35.38=37.08  41.26=44,75 40.,39-43.40 41.54=£2.15°
¥.B.Ca G/Lx10 + 5.B 27,48+ 0.22xx 26. 22+ 0.)5%x 24,97+ 0,5)ex 23,194 0.53xm 22.22+ O.4lex 18.86% 0.26x 18.20+ 0,17 17.80+ 0.19
Range 27.49-28.,40 29.10-27.30 23,15-25.60 22.10-25.10 21.30-23.60 18.15-19,60 17.82-18.79 17.28-18.35
Nentrophils % X + 5.B 37.4Cx 0.32 37.40+ 0.32 37.60+ 0,25 J7.8C+ 0. 37.80+ 0.37 ja.2C+» 0.58 um.moh 0,29 18, mo.v 0.51
: Range 16.00=38,0 37.00-38.0 jr.c0-38.0 36.00=139.0 37.C0=39.0  37.00-40.C0 37.0C-40.CO 18. £0=39.00
Bandc ellas % X +S.E 0.4C+ 0.25= 0.40+ C. mmn 0.60+ 0.25 0.80+ 0,17 0.8C+ C.20 1.20+ 0.20 1,20+ 0.20 1.20+¢ 0.20
Range 0.C0-01.00 . 0.00- 1.0 0.00= 1.C0O 0,00= 2.0 ¢.C0=- 1.CO 1.CC- 2.00 1.CC~ 2,00 1.c0= 2.00
Enainophils % X + S.E  8.6C+ 0.25xx  1.20+ O, 20xx 8.20+ 0,20xx 7.80+ O.20xx  7.30+ 0.20xx 7.60+ 0,25 7.2C+ 0,20 6.80+ 0.20
Range A.00- 9.00 7.00= 9.00 B.CC- 9.C0 7.C0- 8.C0 T7.00=- B.00 7.00=-8.00 7.,CC= B,00 6.00= 7.C0
Basophila % X+ S,B 0 4] o] 0 0,20+ 0.20 0,20+ 0,20 0,20+ 0.20 0.20+ 0.20
Range 0 Q 0 0 0.00- 1.C0 0.00- 1,00 ¢.00- 1.C0 0.00~ 1,00
Lymphocytea ™% X + S.BE 50,20+ 0,20 “n,20+ 0.20 50.00+ 0,32 50,00+ 0.45 50,00+ 0.32 50,00+ 0,32 5C.C0+ 0.45 50.00+ C.45
Range 50.00-51.00 30 ,00-51.C0 49.00751.C0 49.00=51,00 49,.00=51.00 49,.00=50,.00 49.CC=-%1.C0 49.C0-51.00
Yonocytes ™ X+S.B  3.80+ o 20xx 3,80+ 0,22xx  ).50+ C.25%  ).604+ 0.10 .40+ 0.25 3.40+ 0.25 J.2C+ 0,20 2.80+ 0.20
U Ranga J.co= 4.00- 3.00- 4,00 3.00= 5,.C0 }.00=- 5,00 3.00- 4.,C0 3,00 a.c0 3.C0-~ 4,00 2,00~ 13,00
* Significant (P / 0.05). = Highly mignificaat (P / 0.01).
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Table (2): Menn values

of erythrocytl¢ pictiire in pre and pogst-treatment in filarinsls of examined camels.
Conditions . X,2.Cs, Hb % 20, M.C.v.U?  M.0.HC.
i Items /1, HHOHN %
Pre-trealment
Xip S.B 7.204 0.09x  7.62+ 0.2]x 21.50+ 0.50x 29.88+ 0.34x  35.43+ 0.42@
Ranee {.11- 7.28 Te35= (489 21,00-22,0 29,54=30,22 35,00=23.86
Pogt-treatment vulues :
1 st day X4 8B ;.21+ 0.10n 7.645 0.49% 22.50x 0.50a 31254 o.mwi 33.92, 0.51#%
Range ~ 7.11= 7.30 7.35= 7.92 22.00-23.0  30.9%-31, 33.41-34.4)
4 th day A 5,BE 7.22+ 0.10% 7.38+4 0.38x 23.50+ 0.50x 32.55+ 0.25 33.07+ 0.90=
Knnge T.12= 7,32 7.40= 8,15  23,00<24.0 J2.30-32.79 32.17=33,96
8 th day £ 478,B  7.25+ 0.11x 7.81+ 0.39% 23,50+ 0.50x 32,44+ 0.18 33.40+ 0.78x
Raiige T.1J= 7.36 7.42= 8,20 23.00-24,0 32.26=32.61 32.62=34,17
12 th day A+ S, B 7,26+ 0.11x 7.864 0.31x 24.50+ 0.20x 33,77+ 0.20 32.07+ 0.61x
Rahige  7.15= 7.36 7.55- 8.17  24.00-25.0 33.57-33.97 31.46232,68
16 th day X ¢ 5.B  7.29+ 0.11x 7.92+ 0.28x 24.50-0,50x 133.6140,18 31.07+ 0.47x
g Rahge  7.18-97.40 7.65-8.20 24.00~25.0 33.43=33,76 30.60=31.54
20 th_day X4+ 8,8 7.2+ 0.14x 9.99+ 0,1 24.504 0.50x 33.50+ 0.07 39.16+ 0.12
Raiige 7.18=7.45 9.82-10.1 24.00-25.0  33.43-33.56 39.04=39.28
24 th day X+ 5,8  8.06+ 0.14 10,21+ 0.25 26, 50+ 0.50 32.88+ o.0m 38.51+ 0.20
P Range 7.92% 8.20 9.96=10.43  26.00-27.0 J2.83-32.9 39.31-328.70
28 th day X4+ S5,E  8.20% 0.09 11.05+ 0.42 27.50+ 0.50 33.56+ 0.23 40.17+ 0.80
e Ranige 8,10= 8.29 10.63=11.47  27.00-28.0 33.33-33.78 39.37-40.96
32 th day X+ S.E  8.26+ 0.06 11.07+ 0.42  27.50% 0,50 33.31+ 0.J4 40.24+ 0.80
- datige 8,19-79532 10.65=11,49  27.00-28.0 32,97-33.65 39.44-41.04
Significanti(P / 0.05), - Highly significant (P / 0.01).
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Table (3):

Mean values of leucocytic picture in pre and post-treatment in filariasis 6f éxamined camels.

Inu-Qm 2 i
C : NMeutrophils Band \JLymphocytes Yonocytes Sosinophils
onditions Itema n\HﬁwOm P ey a % p uﬂmomwpwn
Pre~trentment:
wm+ S.E 27, mq+mo maan 34.50+ 0.50 0 mm.wmwvw.wm 1.504'0,50 11.50¢ 0.50% 0
Post-treatment varues mq 2D=<8.10 .7 J8:H 33,0 . 22 1.0€=2.00 .11,00-12,00 5,
1 st day X+ S.E wq 42+ 0.213= 34.50+ 0.50 0 52.50+ 0.30 1.50+ 0.50 10.50+ 0.50% 0
o Range  27.20-27.63 34.0 =35.0 0 52.00-53.00 1.00= 2,00 10.00=11.0 0
4 th cay X + S,E 26,75+ 0.45%% 35.50+ 0.50 0 52.50+ 0.50 1,50+ 0,50 10.50+ 0.50x 0
Ranpe 26.30-27.20 35.0 =-36.0 ‘0 52,00=53,00 1.00= 2.00 10.00=11.00 0
8 th day X + S,E 26,05+ 0.31sx 36,50+ 0.50 0 mw.mcﬁ 0.50 1.50+ 0.50 10.50+ 0.50x 0
o ange  25.74=26.36 36.0 =37.0 0 51.00-52,00 1,00= 2.00 10.00-11,00 0
12 th day X + 5.8 26,01+ 0.32xx 36.50+ 0.50 0 51.50+ 0.50 1.50+ 0.50 10.50+ 0.50= 0
i Ranpe 25.69-26,33  36.0 =37.0 0 51.00-52.00 1.00= 2,00 10.00-11.00 0
16 th day X 4+ S,E 24.68+ 0.48x 37.50+ 0.50 0 51,50+ 0.50 1.50+ 0.50 9.50+ 0.50 0
. Ranpge  24,20-25.15 37.0 =38.0 0 51.00-52,00 1.00= 2,00 9.00-=10,00 0
20 th day X+ 5,8 24,68+ 0.48x 37.5 + 0.50 0 51.50400.50 1.50+ 0.50 9.50* 0.50 0
G Ranpe  24.20-25.15 37.0 uua 0 0 51.00-52.00 1.00= 2,00 9.00-10.00 0
24 th day X + S.E 17.69+ 0.84 37.50+ 0.50 0 51.90+4 0.50 1.50+ 0.50 8,50+ 0.50 0
e Range 16.86-18.53  37.0 =28.0 0 51.00=52,00 p.won 2.00 8.00= 9.00 0
28 th day X 4+ 5,8 17.58+ 0.76 38.504+ 0.50 0.50+0.50 51.50+ 0,50 1.50% 0.50 7.50+ 0.50 0.50+0.50
i Ratige  16.82-18.33 38,0 =39.0 0.00-1.00 51,00-52,00 1.00~2,00  7.C0-8,00 0.00-1.00
32 th day X 4+ 5,BE 17.43+¢ 0.79 38,50+ 0.50 1.5040.50 uo.gouo.mo 1.50+ 0,50 7.50+ 0.50 0.50+0.50
i Range 16.64=18.22 38,0 -J39.0 1.00-2,00 50,00=51.00 1.00-2,00 7.00-8,00 0.00-1.00

% Significant (P / 0.09).

xx Hiphly significant (P / 0.01).
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Fig. {1): Cedema of the testicles in camel with filariasis.
Fig. (2): Eloed smear showing Trypdnosoma evansi in infested camels. (X 1000).

Fig. {3): Slood smear showing microfilaria in infested camel (X 200).
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