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ERYTHROCYTE INDICES IN NORMAL ONE-HUMPED CAMEL:
EFFECTS OF SEX, AGE IN MALES AND LACTATION
AND/OR PREGNANCY IN FEMALES

- Anas Sarwar, M.A. Majeed, I.R. Khan & M.N. Chaudhry
’ Department of Veterinary Anatomy,
University of Agriculture, Faisalabad

Seven erythrocyte indices were studied in 56 clinically healthy one-humped
camels in summer. Twenty-eight of these were males divided into four groups of
seven each: upto 4 years old, 5 to 6 years, 6 to 7 years, and above 7 years. The re-
maining 28 comprised heifers, not-pregnant dry, pregnant-dry, and not-pregnant
lactating females with seven animals in each group. Irrespective of sex and age,
these camcls showed the following overall averages * standard error:

PCV (%)

RBC (105/u})
Hb (mg/dl)
ESR (mm/8 hr)
MCV (fl)

MCH (pg)
MCHC (g/dl)

26.10 * 0.45

7.96  0.20
13.34 £ 0.17

871045
3338 £ 0.83
17271 042
5231+1.13

Analysis of variance revealed that sex affected none of the seven parameters
studied and so was lactation and/or pregnancy. The values of PCV and Hb

decreased as the age progressed.
INTRODUCTION

Because of its outstanding endurance
and the many uses to which it could be put,
the camel no doubt is indispensable to the
people living in deserts, yet it remains one of
the least studied among the domestic mam-
mals (Sarwar, 1992). Although thc haema-
tological values of this strange animal have
been frequently studied in last two decades
yet the physiological causes which influence
various haematological parameters are
still little known. The present investigation
was undertaken to study the effects of sex,
age, lactation and/or pregnancy on dilferent
haematological values of camel.
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MATERIALS AND METHODS

1. Camels: Fifty-six clinically healthy one-
humped camels (Camelus dromedarius), 28
males and 28 females, were randomly se-
lected from their natural habitat at Sarai
Mohajar, Bhakkar (Pakistan). The four age-
groups studied among the males were upto 4
years, 5 o 6 years, 6 to 7 years, and above 7
years of age. The other groups consisted of
heifers, not-pregnant dry, pregnant dry, or
not-pregnant lactating fcmales. The age was
estimated by dentition using the system
evolved by Rabagliati (1924). The experi-
mental samples were collected in July-
August.



2. Laboratory techniques: The usual jugular
venipuncture method was adopted for col-
lection of blood using 18 gauge, 5 cm long
hypodermic ncedle. About 10 ml of blood
was taken directly into a test tube containing
a drop of heparin (5000 1L.U./ml).
Microhaematocrit method was em-
ployed for the estimation of packed cell vol-
ume (PCV), as described by Benjamin
(1978). The readings are expressed in per-
centages. Red blood cell (RBC) count was
done with the help of a haemocytometer
(Kolmer et al., 1959). The count is expressed
in millions (106/ul). Haemoglobin (Hb) was
determined in gram per decilitre (g/dl) by
Sahli’s method after Coles (1980). Mean
corpuscular volume (MCV), mean corpus-
cular haemoglobin (MCH) and mecan cor-
puscular haemoglobin concentration
(MCHC), were worked out from the above
parameters  following the formulae
described by Jain (1986).
3. Statistical analysis: Grand means, group
means, their standard errors and ranges
were calculated for each parameter sepa-
rately. In addition, effects of sex were com-
pared by the student ‘C’ test, and the four age
groups among males and four lactation
and/or pregnancy stages in females were
tested by onc way analysis of variance. Sig-
nificantly different group means were com-
pared by Duncan’s multiple range test (Steel
and Torrie, 1980). All computations were
done with the help of PC-Laser-Turbo XT
microcomputer using MSTAT program,

RESULTS AND DISCUSSION

Packed cell volume: Mean packed cell vol-
ume recorded was 26.10 * 0.45% with a
range of 20 to 32% (Table 1). This mean
falls in the wide range of 24.00 to 40.00%
which has been quoted by Higgins and Kock
(1984) using unpublished data of Zoological
Society of London. Sex made no effect on
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packed cell volume (Table 1). This result
seems in agreement with Lakhotia ef al.
(1974) who found mean values of 30.08 +
0.81% and 31.47 * 0.81% in 20 adult males
and 20 adult female camels, respectively.
However, they did not apply any test of sig-
nificance. Benerjee et al. (1962) studied 20
Indian adult male camcls and recorded a
mean of 27% PCV which is not much
diffcrent from the present study (Table 1).
However, this mean is much less than 43.00
% 0.10% recorded in 80 Egyplian female
camels. This difference, however, is too high

- and no scientific explanation can be given in

support of this variation.

The packed cell volume in the present
study demonstrated gradual decrease in
dromedaries with progressive age (Table 1).
The highest value of packed cell volume was

* found in youngest age-group of upto 4 years

(2928 + 08%) which was significantly
higher (P<0.05) than the remaining three
age-groups under study such as 5 to 6 (26.00
1 12.6%),6t0 7 (2528 + 6.74%) and above
7 years (24.28 * 1.12%) of age. These ob-
servations are in accordance with those of
Wingficld and Tumbleson (1973) who re-
ported an age related decline in RBC, Hb
and PCV values in cattle between 1 and 10
years of age. The reason for this trend may
be higher metabolic rate in the younger
ages. No significant changes have been ob-
served among different physiological states
such as lactation/pregnancy on packed cell
volume among females (Table 1).
Red blood cell count: The overall average
red cell count was 7.96 + 0.20 million/ul of
blood which ranged from 4.29 (o 12.15 mil-
lion/ul (Table 1). Barakat and Fattah
(1970) reported a comparable mean of 7.78
* 0.19 million RBC per mm3 of blood in a
herd of 60 adult Egyptian camels sampled in
both the dry and green seasons.

In linc with the present study, Majeed
et al. (1980) also found no significant
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Fig. 1. Comparison of MCHC among different domestic species.

difference in RBC count between 10 male
and 10 female camels, sampled consistently
during the three scasons; summer, autumn
and winter. Soliman and Shaker (1967) ob-
served a mean of 7.20 * 0.08 million/mm3
in 80 adult females from the same area.
Age-groups in males and dilferent physio-
logical states among females made no sig-
nificant effect on RBC count in camel
(Table 1).

Haemoglobin: Mean Hb concentration of
13.34 * 0.17 g/dl with a range of 10.40 to
16.20 g/dl was observed (Table 1). This ob-
servation was in line with the average of
13.25 * 0.12 in a mixed herd of 60 adult
camcls of Egyptian origin (Barakat and
Fattah, 1970). Like Barakat and Fattah
(1971) and Majeed et al. (1980), no signifi-
cant difference was seen in Hb concentra-
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tion between male and female camels in the
present study (Table 1). In 80 Egyptian she
camels, Soliman and Shaker (1967) came up
with an average of 13.20 * 0.81 gram % Hb
concentration which is also much closer to
that of 13.10 * 0.50 g/100 ml recorded in 20
Indian adult male camels (Benerjee ef al,
1962). Table 1 shows that Hb concentration
was significantly (P <0.05) lower in the old-
est age-group studied i.e., above 7 years than
the remaining three younger age groups viz.,
upto 4 (13.88 + 0.4 g/dl), 5 1o 6 (13.50 *
0.35 g/dl) and 6 to 7 (13.12 * 22.89 g/dl)
years of age. It may be noted that the Hb
concentration gradually decreased as the age
incrcased. However, this change was not
significant each time. No significant
difference was scen in different physiological
states among femalcs (Table 1).



e

Erythrocyte sedimentation rate: Erythrocyte
scdimentation rate averaged 871 * 022
mm/8 hr ranging from 6.00 to 18.00 mm/8
hr in the present study (Table 1). Compara-
ble to the present observation, Majeed et al.
(1980) recorded a mean value of 8.71 % 0.36
mm/hr, whereas erythrocytes sedimented at
a rate 0.64 + 0.4 mm and 1.53 £ 0.9 mm af-
ter first and second hours, respectively, in 60
Egyptian adult camels of cither sex (Barakat
and Fattah, 1970). None of the variables un-
der study showed any significant elfect on
erythrocyte scdimentation rate in camels
(Table 1).

Mean corpuscular volume: Mcan corpus-
cular volume averaged 33.38 + 0.83 {l with a
range of 23.95 to 51.28 fl (Table 1). Sala-
heldin et al. (1979) gave a slightly higher
value of MCV in 96 dromedarics from Su-
dan. This difference is of no significance in
the context that the osmotic fragility of the
camel’s erythrocytes is outstandingly low and
the cells arc capable of swelling to over
(wice their volume (Livne and Kuiper, 1973).
Scx was found to make no significant effect
on MCV (Table 1). Lakhotia et al. (1974)
studied this parameter in 20 adult males
(53.0  1.29 1) and 20 adult females (43.3 £
1.73 fl) but they did not test their results
statistically. Mean values of MCV at various
ages under investigation manifested no sig-
nificant change in Hb concentration. Like-
wise, none of the four lactation and/or
pregnancy stages under study could alter the
average MCV in female camels (Table 1).
Mean corpuscular haemoglobin: Average
mean corpuscular hacmoglobin of 17.75 %
0.42 pg and a range of 1240 lo 27.95 pg,
were observed in the present study. This ob-
servation was in closc agrecment with the
mean value 18.4 + 2.1 pg reported by Sala-
heldin et al. (1979) in 96 Sudanese camcls.
Sex made no significant effect on MCH
(Table 1). Lakhotia ct al. (1974) studicd
MCH in 20 adult male (21.49 % 0.34 pg) and
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20 adult female (18.90 * 0.53 pg) camels.
They, however, did not apply any test of sig-
nificance. Age-groups in males and different
physiological states studied did not show any
_{signiﬁcant effects on MCH in camels (Table
1).
Mean corpuscular haemoglobin concentra-
tion: Mean corpuscular hacmoglobin con-
centration averaged 52.31 * 1.13 g/dl with a
range of 40.00 to 64.70 g/dl (Table 1). This
observation was in agrcement with the mean
value of 47 £ 0.76% recorded in 10 Indian
adult male camcls (Bencrjec et al,, 1962). It
is interesting that this value was much higher
than the range of 30 to 40% found in other
domestic animals, confirming Jain (1986)
(Fig. 1).

There was no significant difference
between male and female camels (Table 1).
This finding was supported by Lakhotia et al.
(1974). Age-groups in males and lactation
and/or pregnancy among females made no
significant effcct on MCHC (Table 1).

REFERENCES

Barakat, M.Z. and M.A. Fattah. 1970. Bio-
chemical analysis of normal camel
blood. Zentble Vet. Med. Assoc. 17:
550-557. ‘

Barakat, M.Z. and M.A. Fautah. 1971. Sea-
sonal and sexual variations of certain
constituents of normal camel blood.
Zentble Vet. J. 18: 174-178.

Benerjee, S., R.C. Battacharjee and T.L
Singh. 1962. Haematological studies in
normal adult Indian camel (Camelus
dromedarius). Amer. J. Physiol. 203:
1185-1187.

Benjamin, M.M. 1978. Outline of Velerinary
Clinical Pathology. lowa State Univ.
Press, Ames, lowa, USA.

Coles, E.H. 1980. Veterinary Clinical
Pathology. W.B. Saunders Co., Phi-
ladelphia, USA.

352



Higgins, AJ. and R.A. Kock. 1984. The
camcl in health and discase. Brit. Vet.
J. 140 (5): 485-506.

Jain, N.C. 1986. Schalm’s Veterinary
Haematology. Lea & Fabiger, Phi-
ladelphia, USA.

Kolmer, J.A,, E.H. Spaulding and H.W.
Robinson. 1959. Approved Laboratory
Techniques. Appleton-Century Crofts,
Inc., New York, USA.

Lakhotia, R., AK. Bhargana and P.N.
Mehrota. 1974. Normal ranges for
some blood constituents of the Indian
camel. Vet. Res. 76: 121-122,

Livne, A. and P.J.C. Kuiper. 1973. Unique
properties of the camel erythrocyle
membrane. Biochimica ¢t Biophysica
Acta, 313: 41-49.

Majeed, M.A., G. Hur, Z. Rahman and A.
Ahmad. 1980. Effect of sex and season
on 10 haematological values of normal
adult one-humped camel. Rev. Elev.
Med. Vet. Pays Trop. 33 (2): 135-141.

Rabagliati, D.S. 1924, The Dentition of the
Camel. Govt. Press, Cairo, Egypt.

Pak. J. Agri. Sci,, Vol. 29, No. 4, 1992

Salaheldin, E., Abdelgadir, A.G.A. Wahbi
and O.F. Idris. 1979. A note on the
haematology of adult Sudanese drome-
daries. Proc. Khartoum Workshop on
Camel.

Sarwar, A. 1992. Haematological parameters
in the dromedary camel. Proc. First Int.
Camel Symp., Dubai.

Soliman, M.K. and M. Shaker. 1967. Cyto-
logical and biochemical studies on
blood of adult she camel. Indian Vet. J.
44: 989-995.

Steel, R.G.D. and J.H. Torrie. 1980. Princi-
ples and Procedures of Statistics. Mc-
Graw Hill Book Co., Koga Kusha Ltd.,
Tokyo, Japan.

Sulong, A., M. Hilmi and M.R. Jainuddin.
1980. Haematology of the Malaysian
swamp buffalo (Bubalis bubalis). Part-
nika, 3 (2): 66-70.

Wingficld, W.E. and M.E. Tumbleson. 1973.
Haematologic parameters, as a func-
tion of age, in female dairy cattle. Cor-
ncll Vet. 63: 72.

353



	Page 1
	Titles
	r---- 
	ERYTHROCYTE INDICES IN NORMAL ONE-HUMPED CAMEL: 
	EFFECTS OF SEX, AGE IN MALES AND LACTATION 
	Anas Sarwar, M.A. Majeed, I.R. Khan & M.N. Chaudhry 
	INTRODUCTION 
	MATERIALS AND METHODS 


	Page 2
	Titles
	RESULTS AND DISCUSSION 


	Page 3
	Titles
	Pak. J. AWi. Sei., Vol. 29, No.4, 1992 
	addcid 
	t--=t--=oOt--= 
	~~~~ 
	f") f") ~ ff') 
	"';"';-.i-.i 
	0:000000 
	""""8;"" 
	t--=t--=t--=~ 
	...... --' ..........• 
	''It--;~~ 
	.....;N.....;~ 
	0000 
	.•....• •....•......••..... 
	~~j"!:!::! 
	~8~~ 
	~~5:! 
	......•....•....•....• 
	00 00 oOr----: 
	oOoO~oO 
	"'''' 
	rri ,ri 
	...• ...• 
	oOt--= 
	•... '" 
	d~ 
	0000 
	00 
	J3 
	f;i~ 
	...• ...• 
	'0 
	""0 
	,00 
	r-O 
	o~ 
	"';0 
	...• .... 
	g. 
	I: 
	:0 
	> 
	, 
	I 
	I 
	\ 
	i 
	! 
	I 
	i 
	I 
	I 
	-I 
	! 
	I 
	I 
	.5 
	~ 
	350 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13


	Page 4
	Titles
	~ ~ 
	o 
	per cent 

	Images
	Image 1

	Tables
	Table 1


	Page 5
	Titles
	REFERENCES 

	Images
	Image 1


	Page 6

