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SUMMARY

The aim of this study was to clarify the normal
values and the changes of hemogram, some bio-
chemical parameters, and some hormones iﬁ both
athletic and non-athletic camels. The racing tests
were carried out in El-Arish, Egypt, on twenty-
seven apparently clinically healthy athletic and
non- athletic camels. Blood samples were col-
lected aseptically from jugular vein before and af-
ler 6-km camel race competition. The results
showed a significant increase in red cell counts,
hemoglobin concentration, hematocrite value in
both athletics and non-athletic camels after 6-kin
ficing, while the derived red cell indices re-
Mained without significant changes. Serum con-
nlration of K+ increased significuntly in post
dcing athletics and non- /athletic camels, while
Nat increased significantly in non- fathletic cam-
tls Only, HCO;- and Ca2+ decreased significantly
While chloride remained without significant

Changes in both athletic and non-athletic camels.
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In contrast to other athletic animal species, the
serum glucose concentration increased signifi-
cantly in the post-racing camels. Similarly, there
was significant increase in bloed lactate, total
protein, albumin and globulin in both athletics
and non- athletic camels. Non-esterfied fatty ac-
ids increased significantly in athletic camels
while it decreased significantly in non- /athletic
camels. Furthermore, both serum cortisol and
urine vainylmandelic acid increased significantly

in post racing camels.

In conclusion, racing camels showed hematologi-
cal, clectrolyte, and metabolic responses to such
race similar to those reported in other animal spe-
cies except that of glucose. On comparison be-
(ween the athletic and non-athletic camels, the
most interesting observations recorded in this
study were: (1) the high increase in plasma Nat
concentration in non-athletic camels versus no
changes in athletic camels; (2) the highly signifi-

cant decrease in calculated strong ion difference
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in non-athletic camels versus no change in athlet-

ic camels; and (3) while non-esterfied fatty acids

-

decreased significantly in non- /athletic camels,

they increased in athletic camels. -

INTRODUCTION

Camel is described as the ship of the desert as it
was used to transport goods across the deserts of
Arabia and Asia. It was well known for its feats
of endurance, being able to travel at 16 km/h for
up to 18 h, less is known about its ability to travel
at faster speeds, i.e. the paceand gallop, for rela-
tively long periods. Within Arabic countries, the
camel traditional use has been supplanted by mo-
lorized transport. However, its cultural impor-
lance has been maintained by the introduction of
camel racing. Although the physiological adapta-
tions of the camel have been studied extensively,
biochemical changes associated with exercise
were ignored until recently. The desire to breed
and train faster camels has led to research pro-
jects along the lines of those used to improve the

human and equine athlete (Werney and Kaaden,
1995).

The increase in endurance riding allover the
world has brought many veterinarians into con-
tact with this equestrian discipline. An endurance
ride is a competition to test the speed and endu-
rance ability of an animal. In traditional training
of racing camel, exercise over distances of 15-20

Km per day at speeds varying from 2-6 m s-! jg
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ypical while competition-racing  distances are

“usually between 4-10 Km at speeds up (o -1

ms-!. The wide ranges of speeds and distances
which camels are capable raise interesting ques-
tions relating to their metabolic capacity (Rose et
al., 1994). The racing camel is required tq per-
form high intensity exercise, particularly g the
beginning and at the end of traditional ruceg,
which are held over distances varying from 4-|(
Km (Knight et al., 1994b). Exercise is associated
with changes in acid-base status. Exercising hors-
es often show a tendency to both metabolic acido-
sis, due to accumulation of lactate, and respiratory
alkalosis, as a consequence of hyperventilation.
Moreover, changes in plasma water content and
modification of the ionic composition of blood
are also associated with exercise (Tejero et al.,
2000). However, camels showed metabolic re-
sponses Lo such exercise, similar to those reported
in other species (Knight et al., 1992). Clearly
therefore, the main aim of the current study was
lo clarify the effect of camel racing on some bio-
chemical parameters in athletic and non-athletic
camels. The main studied biochemical parame-
ters include the following: ) Plasma electrolytes

(Nat*, K+, CI- and HCOj) and serum Ca2t ; 1)

Some plasma substrates (lactate, glucose, now

esterfied fatty acids, triaclglycerol, total proteif

and albumin); 1I1) Anjon gap (AG) and strong 10"

difference (SID) were calculated as indices for 4¢°

lermining the acid-base status. 1V) Some serum

enzymes (transaminases, creatine phosphokiﬂ"‘sc

and lactate dehydrogenusc); and V) Serum cortt
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ol levels and urine concentration of 3-methoxy-
4.hy(if0xY vani]lylmandelic acid, which repre-
cnts the O-methylated deaminated product of

catecholamines.
MATERIALS AND METHODS

The current study was carried out on a totg] num-
ber of 27 apparently clinically healthy trained and
untrained male camels. All animals were 3-6
years old and had body weight of 320-450 kg.
Before the beginning of the race test, the un-
trained animals were well accustomed to perform
arace. In the present study, the animals were re-
quired to perform a race, which was held over a
distance of 6-km. Camel racing and blood sam-

ples collection was performed during April in El-

Arish, Egypt.

Blood Sampling: Blood samples were collected

aseptically from jugular vein before and after

¢amel racing, then blood samples were divided

into four aliquots as following:

|. One aliquot was collected on EDTA for hemo-
8ram analysis that included: red blood cells
(RBCs), hemoglobin (Hb), packed cell volume
(PCV), mean corpuscular volume -(MCV),
Mean corpuscular hemoglobin (MCH) and
Mean corpuscular hemoglobin concentration
(MCHC)_

% The second aliquot was collected on heparin
for determining the concentration of lactate

and electrolytes, which included sodium

v
Med.y. Giza Vol.53,No.2(2005)

(Na%), potassium (K+), chloride (CI) and bi-
carbonate (HCOj5-).

3. The third aliquot was collected on sodium flo-

ride for glucose determination.

4. The fourth aliquot was left to clot and the ob-
tained sera were used for the determining the
concentration of calcium (Ca2+), non-esterfied
fatty acids (NEFA), triacylglycerols (TG), cor-
tisol hormone and some enzymes including
aspartate aminotransferase (AST), alanine

aminotransferase (ALT), creatine phosphoki-

nase (CPK), and

(LDH).

lactate dehydrogenase

In addition, about 50 ml of urine samples were
collected from camels before and after racing for
the measurement of 3-methoxy-4-hydroxy man-
delic acid (Vanillyl mandelic acid, VMA). All
plasma, sera, and urine samples were kept at
-20°C till the time of analysis, while hemogram
analysis was performed on the same day of blood

collection. RBCs number, PCV, and Hb concen-

_trations were determined according to Miller and

Seward (1971), Wintrobe (1967) and Internation-
al Committee for Standardization Hematology
(1967), respectively. Blood indices (MCV, MCH,
and MCHC) were calculated by standard formula
according to Dacie and Lewis (1977). Electro-

Iytes including Na*, K* and CI- were determined

biochemically according to Henry et al. (1974)

for both Nat and K*, and Feldkamp et al. (1974)
for CI-. HCOj3 concentration was determined us-

ing . Blood Gas Analyzer according to West
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(1990). Anion Gap (AG) was calculated accord-
ing 1o the €quation of Emmet and Narins (1977):
AG=[Na* + K+]- [CI- + HCO;37]. Lactate and
CaZ* concentrations were determined colorimet-
rically according to Neville and Gelder (1971)
and Gindler et al (1972), orderly. Strong Ion Dif-
ference (SID) was calculated following the equa-
tion recorded by Figge et al (1992): SID = [Na*
K* + Ca2*] - [CI- + lactate). The concentration
of glucose, NEFA and TG were determined col-
orimetrically orderly according to Trinder (1969),
Duncombe (1964) and Annoni et al (1982). Ser-
um enzyme concentrations including transami-
nases (AST and ALT), CPK and LDH were de-
termined kinetically according to Reitman and
Frankel (1957), Gruber (1978) and Varley et al
(1980), réspectively. Cortisol levels were meas-
ured by radioimmunoassay (RIA) technique us-
ing active RIA cortisol kit (DSL, Webster, Texas,
USA) according to Schlaghecke et al. (1992).
The intra and interassay coefficient of variation
were 8.2% and 9.4%, respectively. The urine con-
centrations of VMA were measured biochemical-
ly according to Pisano et al (1962). All results

were statistically analyzed according to Kirk-
wood (1989)

RESULTS AND DISCUSSION

As shown in table (1) of the present study, it has
been observed that, while there wag a significant
increase in the concentrations of K+ (68.4%),

thelc was a qlgmﬂcant decrcase in HCO;3- con-
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centration (11%) in the plasma of the pos[-racing
athletic camels. Both Na* and CI- concentratjop
remained without significant changes. Further.
more, AG revealed a significant increase of 2.66
fold. On the other hand, in non-athletic Caimels,
both Na* and K* revealed a significant increase
representing respectively 14.4% and 82%, whije
HCO;5~ showed a significant decrease of 20.99%.
The increase in both Na+ and K* and (he de-
crease in HCO3~ led to an increase of 3.87 fold in
the calculated AG. The effect of exercise on plas-
ma clectrolyte values has been evaluated in sever-
al studies and the obtained findings are similar to

our results. Knight et al (1994b) and Hamada and

'El-Badry (2002) found that, during high-intensity

exercise, there was an increase in both sodium
and potassium in the racing camels accompanied
by a non-change (with tendency to a decrease)
in chloride. The increase in plasma sodium con-

centration detected after camel ‘racing could be

~explained by the loss of plasma water; the eleva-

tion in albumin (26% and 33% in athletic and
non-athletic camels, respectively) supported this
explanation and wag similar to that reported in the
racing horses (Tejero et al., 2000). However, Na*
concentration after racing, especially in athletic
camels, was less than what would be expected
from the increase in albumin. The difference be-
tween serum increases in Na+ and albumin might
be related (o losg of Nat in sweat (McCutcheon €l
al., 1995). The increase in plasma K+ concentrd-
tion after camel racing could be attributed to th
shift of K+

ions

from - to extracellulit

Vel.Med. )« iixn.\’0].53.N0.2(2005)
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Athletic Camels Non-athletic Camels
‘ Pre-race Post-race Pre-race Post-race
Nat (mmol/L ‘ \
( ) 144227 150+2.4 139517 | 159438+
Ch
i ran +14.4
Kt 1
(mmoliL) 3840.13 | 6.420.16%* | 3.9:0.13 | 7.1£029**
Change % +68.4 + 82.05
CI” (mmol/L) 110.5£2.5 110.3%1.4 108£2.5 110.5+2.6
Change % -0.18 +2.3
HCO3™ (mmol/L) 27.9+0.77 248+1.07% | 25.8%1.35 | 20.4%].4*
Change % BTRY -20.9
AG 9.410.64 21.3£1.04%% | 9.1£1.3 35.241.5%*
Change % +2.66 fold +3.87 fold
Lactate (mmol/L) 2.440.14 10240.14%* | 194005 | 26.8+0.41**
Change % +4.25 fold +14.1 fold -
Ca2+ (mmol/L) 2.52540.1 2.15+0.08* | 2.475:0.85 | 1.88+0.04**
== 15 : 24
Change %
SID 3744042 | 3805:031 | 3548+0.64 | 30.68+1.8*
' 7039 -135
Change % . .
Means £ SE  * significant at P<0.05 *# significant at P<0.01

(+) refers to increase . (-) refers to decrease
compartment (Tejero et al., 2000). Moreover, the
rise in K+ might be due to its release from the
Contracting muscles fibers (Sjpgaard, 1990) and it
has also been proposed to be due to the inability
of Na*/K+-pump not being able to match the out-
Ward flux of K+ when action potential was propa-
gated over the sarcolemma (Knight et al., 1992).

. + with
Furthermore, the increase in Nat and/or K

Vet.Med.J.,Giza.Vol.53.No.2(2005)

the decrease in HCO3” resulted in elevation of the
AG (Hamada and El-Badry, 2002). Moreover,
Tejero et al (2000) indicated that, during anaero-
bic exercise, the elevation in plasma lactate con-

centration could increase the AG.

Serum lactate in the present study showed an in-

crbase of 4 and 14-fold increases in both athletic
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i high intensity exercige ;
end of racing. This increase was concomitant  strale during prolonged hig y s¢ in

i al., 1994b). Nowdays, blood ]c.
high serum LDH concentrations (31% and 102%)  camel (Knight et al ) y ac

ial application in field studjec
in athletic and non-athletic camels, respectively.  tate have potential applicatio tudies of

These results were in agreement with Knight et al

(1994b) and Hamada and El-badry (2002). In ad-

dition, Tejero et al (2000) found an increase in -

plasma lactate concentration after show-jumpers
exercise, reflecting the anaerobic metabolism of
muscle cells. In human sulbjects exercising to fa-
ligue, the degradation of glycogen to pyruvate
and lactate was found to be involved in the gener-
ation of about 20% of the total used energy (Sal-
tin et al., 1994). In addition, Snow et al (198811)
detected an increase in plasma lactate in camels
after racing (21-24 mM/L). Whole blood lactate
in the range of 15-30 mM/L has been reported in

human subjects exercised to fatigue under similar .

circumstances- (Medbo and Burgers, 1990). Fur-

thermore, muscle lactate concentration approach-

ing 100 mM/kg has been reported.in other species

(Bangsbo et al., 1992 and

1992). The higher lactate concentra-

1990; Bangsbo et al.,
Saltin et al., ‘
tion that reported in the aforementioned studies,
which exceeds the reported in the current study
might be due to low intensity exercise used in
their studies or to the short distance racing (about
4 km). Knight et al (1994b) found that after 2-4
km racing, the plasma lactate was consistently
higher than after 8-10 km race in the same cam-
els. Moreover, it has been reported that the de-
crease in plasma lactate concentration combined
with a high proportion of LDH isoenzyme, could

414

fitness (Davie and Evans, 2000).

In the present study, it has been observed that ser-
um calcium concentration showed a significant

decrease of about 15% and 24% respectively in

both athletic and non-athletic camels. These re-

sults were in good agreement with Esmail el a]
(2002) who detected 35% decrease in serum cal-
cium concentrations after highly intensive racing
camels. Furthermore, these results are consistent
with that reported in race-horses (Aguilera et al.,
1998 and Aguilera et al., 2001). The authors at-
tributed the decrease in serum calcium concentra-

tion to a decrease in plasma parathyroid hormone

concentration in most racing horses.

The most interesting observation in the current
study was the significant decrease in SID (15.4%)
in non-athletic camels while . there was non-
mgmﬁcant changes in athletic camels. Exercise
was found (o be associated with changes in acid-
base status. The decrease in SID in non-athletic
camels might be due to lactic acidosis. Exercising
horses often show a tendency to both metabolic

acidosis, due to accumulation of lactate, and res-

plralory alkalosis, as a consequence of hyperven-
tilation (Tejero et al. » 2000). The slight increase
in SID, in athletic camels, was due to the simulta-

neous mcredses in plasma'Na* and K+ concentra-
Vet.Med.J..Glza.Vol.53.No.2(2005)
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jon observed after exercise. Thus, according (o
grewart (1983), changes in Na+, K+ and CI* cop,.
centrations contributed to the attenuation of e
«idosis induced by the increase in lactate. The
increase in Nat that could be Caused by loss of
plasma water represented an alkalotic trend lead-
ing 10 what is known as Contraction alkalosig
(Fencl and Rossing, 1989). Loss of intravascular
water should be accompanied by a simultaneous
increase in plasma Cl- and not 3 decrease as
found in the study of Tejero et al (2000). An in-
crease in the SID, due to increased Na+ and un-
changed or decreased Cl-, has been reported in

exercising horses (Taylor et al., 1995 and Goetz
etal., 1997).

Thc Present study showed, respectively in athlet-
TC and non-athletjc camels, a significant increase
I serum concentration of glucose (31% and
50%) and cortisol 51% and 69%); and urine con-
centration of VMA (3.2-fold and 3.6-fold) after
6-km camel racing (Table 2 and 3). On the other
hand, one of the most interesting observation was
the increase in NEFAs in athletic camels (65%),
while decreased in non-athletic camels (16.8%)
as shown in table 2. These results were in agree-
ment with the results of Evans et al (1994), since
they demonstrated a significant increase in serum
glucose, which increased further post-exercise
to reach peak values after 10-min exercise.

Moreover, Rose et al (1994) found a significant

Table 2: Plasma and serum concentration of some plasma substrates including glucose, NEFAs,
TG, TP and albumin in athletic and non-athletic camels before and after 6-km racing.

Athletic Camels Non-athletic Camels
Pre-race Post-race Pre-race Post-race
p Glucose (mg/d) 11345.1 14844.5% 109+7.8 | 164+4.2%+
+50.5
Change % + 3
s NEFA (umol/L) 33717 558+ 14** 34612 288+16*
+65.6 -16.8
Change %
TG (mg/dl) 43+2.7 67+2.4** 39£1.6 7515, | %+
S m T
—r +55.8 +923
Change %
6.5+0.11 8.6+0.12%*
6+0.21 8.0+0.25**
STP (g/d1) 6.
21 +32
Changes % _
4,310.23%* 3.320.13 4.4%] 5%+
. | 3.440.15 \
s Albumin (g/dl) roTa 233
Change % : 4
** significant at P<0.01
Lo t at P<0.05 signi
Means *+ SE * significan (s) refers serum

(+) refers to increase,

Vet Med.0).,Giza Vol.53,No.2(2005)

(-) refers to decrease,

(p) refers plasma,
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i snzymes (AST,
Table 3: Serum levels of cortisol hormone and enzymes ( . P -
| Jletic and non-athletic camels before and after 6

urine concentration of VMA in atl

ALT, CPK, and LDH); and the

km racing.
Athlctic Camels Non-athletic Camcls
Pre-race Post-race Prc-race Post-race
Cortisol (pg/ml) 3.710.9 5.6+1.2%* 3.67£1.1 6.21£0.79%*

Change % +5 l'.4 +51.4

AST (U/ml) 57+3.5 79+4.2%* 54+1.4 119£2.7**
Change % +38.6 +120.4

ALT (U/ml) 3.120.12 104£1.4%* [ 678076 | 24£0.73**
Change % +3.4-fold + 3.6-fold

CPK (U/ml) 2131114 218+11.2 188+4.5 24944 ,3%*
Changc % +2.3 +32.4

LDH (U/ml) 297%13.3 390+27.5%* 226+8.4 45848.6%*
Change % +31.3 +102.6

VMA (mg/L) 3.940.76 312.6£0.9%* | 3.82+0.73 | 13.940.6%*
Change % +3.2-lold + 3.6-fold

Means * SE

increase in plasma glucose in individual camels
with at least 4 animals doubling their glucose by.
the end of exercise. Furthermore, they found a
high correlation between glucose and catechola-
mines, particularly noradrenaline, indicating thaf
mobilization of liver glycogen reserves. Blood
glucose has been found to be important as a sub-
strate for red cell, kidney and brain metabolism

and is obviously important to make up the short-

fall in energy from the decreased rate of glycoge-

nolysis in skeletal muscle which was evident du-
ing the last 30 min of camel exercise (Rosc ct al., -

1994). Moreover, Elmahdi and Sallmann (1997)

explained the high plasma glucose concentration

416

** significant at P<0.01

(+) refers to increase

in camels compared to sheep and ponies may be

. due to a poorer insulin response and/or reduced

tissue sensitivity to insulin. Furthermore, the in-
crease in serum cortisol levels in the post-racing
camels may be partially explained by the postula-
tion of Burgress et al., (1993) that highly trained
athletes have increased corticotropic-releasing
factor along with mild hypercortisolism. Moreo-
ver, in the earlier studies of Pritchard et al:
(1999), it was observed (hat short-term physical
cxercise could increase the serum corti'sol levels.
Fg{rlhcrlﬂore,- Hakkinen and Pakarinen (1993)
showed that heavy resistance exercise caused

acute endogenous cortiso] responses that might

Vet.Med.J. ,Glza.Vol.53.N0.2(2005)
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differ depending up on the lype and/or the magni-
de of stress of the exercise Protocol utilizeq.
However, Feitosa et al (2002) detecteq significant
familial effects influencing levels of baseline cor-
tisol and its response to training, Beziufort-Krol et
al (2001) found a correlation between the rate of
glucose production and the adrenaline concentra-
tion during exercise in lambs, suggesting that
adrenaline played a part in the glucoregulation.
Rose et al (1994) found that glucose concentra-
tion was coincident with the increase of catechol-
amines in the racing camels, indicating mobiliza-

tion of liver glycogen reserves.

The increased post-racing serum concentrations
of both NEFAs and triacylglycerols, in athletic
camels, were in agreement with Rose et al
(1994). The authors concluded that fat is relative-
ly minor energy source during moderate intensity
exercise and when carbohydrate stores were di-

minishing, not only there was enhanced fat com-

bustion but also “alternative energy sources were .

used such as branched chain amino acids. Beau-
fort-Krol et al (1999) and Beaufort-Krol et al
(2001) found an increase in pyruvate, lactate’and
FFAs during Jamb. It has been found an inverse
relationship between the arterial FFAs concentra-
tion and the metabolic clearance of glucqse in
dogs (Bjorkman et al., 1988) and lambs (Beau-
fort-Krol et al., 2001). It has been concluded that
glucose and FFAs are alternative fuels for the

working muscles (Beaufort-Krol et al., 2001).

Vet.Med.J.,Giza.Vol.53,No.2(2005)

In contrast to the athletic camels, plasma FFAs
concentration declined markedly after non-
athletic camel racing. These results are in agree-
ment with the findings reported by Snow et al
(1988a). These findings suggested that, in the ini-
tial stages of exercise, circulating FFAs are used
as a substrates; however as the exercise continues
lipolysis in adipose tissue is unable to maintain
the initial high concentrations, leading to a re-
duced availability of this substrate to working

muscle (Snow et al., 1988a). Moreover, the re-

duction in plasma FFAs concentrations was prob-

ably a result of the inhibition of lipolysis by aci-

dosis (Snow et al., 1988b).

In the present study, a significant increases in
serum enzymes of AST, ALT, CPK and LDH
were observed (Tablé 3), since the increases in
these enzymes were approximately two-fold
higher in non-athletic more than in athletic cam-
els. Moreover, the non-athletic camels showed
the symptoms' of tiredness. Muscle soreness or
tenderness in man and horses a few days after
strenuous or unaccustomed exercise was reported
to be paralleled to the rise in muscle enzymes in
the blood. The extent of muscle damage can

sometimes be estimated by the type and activity

--of enzyme in the serum (Art et al. 1990 and

Beaunoyer, 1992).. AST was found to be mostly

bound to the mitochondria and, therefore, its

elevation in the blood indicated serious cel] dam-
age. On the other hand, the absence of a signifi-

cant increase in AST indicated that the exercise

417
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lest caused no severe muscle damage (Beaunoy-
cr, 1992 and Clueret al., 1994).

Examination of the changes in several enzymes
patterns over a period of hours or days may re-
veal the time and extent of muscle cell damage.
The activity levels of CPK, LDH and AST in the
serum may indicate the effect upon muscle of the
stressers associated with intense training or rac-
ing. Interpretation of elevated enzyme activities
in the serum must be made with caution becausc
these enzymes have sources other than muscles.
Further, decreases in plasma volume during exer-

cise due to fluid shifts may explain, in part, in-

creases in serum enzymes activities without ep.
zyme release. Additionally, an increase in muscle
membrane permeability during exercise may
causc a release of some intracellular enzymes
into the circulation. Therefore, increases in serum
enzyme activity immediately after strenuous ex-
ercise are not necessarily attributable to muscle

cell disruption (Beaunoyer, 1992).

The findings in the present study for the MCV,
MCH and MCHC (Table 4) were also in
agreement with those previously obtained by Sar-
war and Majeed (1997); Mohamed and Hussein
(1999) and Hamada and El-Badry (2002). The

Table 4: Blood hemogram in athletic and non-athletic camels before and after 6-km racing

Athlctic Camels Non-athletic Camels
Pre-race Post-race Pre-race Post-race
RBCs (X 106/ mm3) 7.940.22 10.240.4** 6.440.1 B0.] | *
Change % +29.1 +25
Hb (g/dl) 12.240.18 15.240.25** 10.3£0.09 13.520.12%*
Change % +24.6 + 31
PCV % 201413 | 3524065% | 2242055 26.9:+0.53+*
Change % +21 +20.1
MCV(f1) 37.3£0.89 37.71.4 34.3+0.82 | 33.7+0.87
Change % +1.07 - L75
MCH (pg) 15.410.4 1520.66 1610.18 16.410.25
Change % -26 +2,5
MCHC (g/dI) 42,142 432422 45.4+1.4 46.1£1.3
Change % +2.6 +1.5
Mcans + SE ** significant a <0.01 (1) refers 1o increase -) l.'cl'crs to decrease
418 Vet.Med.J. .
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st important observation in the current stydy
4as e increase of 25%, 319%, 20% above pre-
acrcise values of RBCs, Hb and pcy in non-
Jhletic camels, that was concurrent Wwith increage
of approximately four folds in AG, This suggest.
ed that hemoconcentration occurred during the
period of racing. In addition, these changes were
probably attributable to redistribution of body
water and electrolytes from plasma to the intersti-
tial or intracellular fluid Compartment (Evans et
al, 1992). Excitement prior to race may cause el-
evation of red blood indices. This factor can in-
cease the PCV of the horse dramatically, 'as
splenic contraction adds red cells to the general
crculation (Knight et al., 1994a). The camel
probably did not possess a large splenic reservoir
of RBCs, but the results of Evans et al (1992) did
not preclude the possibility of splenic contraction
4 4 part of the exercise response in camels. Like
horse, it wag possible that a splenic contraction

might have occurred prior to the commencement

of exercise in the study of Snow et al. (1988a).

Camels therefore. differ from horses and dogs,
two other species selected for, athletic activities,

Pecause i those two species exercise resulted in

Marked rise in pCy, due to. the release of RBCs:

Stored i, spleen (Snow and Harris, 1986). On the
"% hand, he camel is similar to man in that
ygen carrying capacity of the blood of camels
“d men are probably similar. Camel erythrocy-
85 have a very high MCHC, which results in a
emog]obin content of the order of 155 g/L dur-

Vel Meq.

ho
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INg exercise; Thys provided that oxygen combing
capacity of camel hemoglobin is similar to that of
man, i.e. 1.34 m) oxygen/g hemoglobin, the oxy-

ECN carrying capacity of their blood will also be
similar (Snow et al., 1988a).
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