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SUMMARY

There is a rare of information regarding the in-
fluence of age on cerebrospinal fluid (CSF) and
blood components of the one-humped camels. To
demonstrate these relationships, CSF and blood
were collected from two age groups of male cam-
els (1- >3 and 3-5 years). Most of CSF tested pa-
rameters (urea, creatinine, uric acid, total protein,
non albumin protein) in large age group were
showed a significant difference relative to small
age camel group except for glucose, albumin and
electrolytes contents (Na, K and Cl). Age had no
significant effect on the serum component except
for urca, creatinine and uric acid in the both age
groups. These differences especially in CSF pa-
rameters between the two age groups may sug-
gest that blood-brain barrier is not at the same

stage of maturation or selective permeability.
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INTRODUCTION

Extracellular fluid in the central nervous system
(CNS) is composed of CSF, derived from the
choroids plexus, and of interstitial fluid (ISF) in
gray and white matter. In humans, investigation
of CSF plays a significant role in diagnosis and
management of neurological disease and patholo-
gies involving the CSF itself (Weller. 1998).

In ruminant species CSF collection and analysis
provides rapid and, in some situations, instant in-
formation to the veterinary clinician for investi-
gating a disease problem in the living animals.
Cerebrospinal fluid analysis is particularly useful
with respect to confirming the presence of an in-

flammatory lesion involving the leptomeninges



such as bacterial meningoencephalitis. When cor-
rectly performed under local anaesthesia, lumbos-
acral CSF collection in ruminants is a safe and
there are no harmful sequelae. There are few indi-
cations for cisternal CSF collection in food ani-

mal practice (Scott, 1995).

There are many researches on the components of
the CSF in many animals in relation to CNS dis-
orders as in horses (Donaldson & Sweeney, 1998
and Sofaly et al., 2002}, cattle (Tyler et al., 1993
and Braun et al., 2003), goats (Pusterla et al.
(1997), cats (Rand et al., 1994), dogs (Hurt &
Smith, 1997 and Bush et al,, 2003 ), and piglets
(Dallaire & DeRoth, 1981).

There 1s a paucity of information regarding the
influence of age on the cerebrospinal fluid and
blood components in animals with special rafer-
ence o dromedary camels. There for the aim of
the present study 1s to through the light on the
reference values of cerebrospinal fluid and ser-
um components in relation to age change in male
dromedary camels to offer further diagnosis and
prognosis possibilities in the camel neurological

disorders.

MATERIAL AND METHODS

Jugular venipuncture blood samples were collect-
¢d from 20 apparently healthy one-humped male
camels (C. dromedarius). The camels were allot-

ted to two age groups (1->3 and 3-5 ycars) ac-
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cording to the dentition formula given by Rabagli-
ati (1924). Afterl5S min of animals slaughtering or
after complete bleeding, the neck of camel was
separated from the body and carefully tilt the neck
of the camel to receive the CSF to a wide mouth
bottle at the slaughter edge of the neck. If the CSF
sample was tinged with a blood the sample will

be rejected.

The blood and CSF samples were collected in two
tube. : one plane and the second tube contain so-
dium fluoride for glucosc determination accord-
ing to Coles (1986). The samples were centri-
fuged at 2500 g for 10 min. The supernatant fluids
were stored at — 20 oC until used for analysis.

Sodium and potassium concentration were as-
sayed by digital flam analyzer, modle 2655-00
(Parmer Instrument Co., Chicago- lllinois-60648).
Chloride, glucose, urea , creatinine, uric acid, 10-
tal protein and albumin were determined colori-
metrically using commercial kits (Bio-Merieux
Laboratory Reagents and Products, France- cata-
log number:. 61095, 61301, 61911, 61169, 61923,
61602, 61051, respectively). Each test were car-

ried out duplicate then record the average.
Statistical analysis of the data was executed ac-

cording to Snedecor and Cochran (1980). Means

were assessed by Student (-Lest.
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Table (I): Age-related changes in cerebrospinal fluid components in the
clinically normal male dromedary camel (n=10).

First age group | Second age group
(1-<3years) (3-Sycars)
Glucose {mmol/1) 2.1620.11 - 2,19+ 0.09
Urea {mmol/1) 3.154+0.09 4.42 + 0.05*
Creatinine (umol/1) 83.10+ 442 72.49 + 2.65%
Uric acid (mg/dl) 0.01 £0.00 0.07 £0.00*
(pmol/l) 0.60 £ 0.00 4.20 1+ 0.00*
Total protein (mg/dl) 0.09 £ 0.00 0.11 £ 0.01*
(mg/l) 0.90 + 0.00 1.10 +0.10*
Albumin (mg/dl) 0.02+0.00 0.02+0.00
(mg/h) 0.20 +0.20 0.20 + 0.00
Non-albumin proteins  (mg/dl) 0.06 £ 0.00 009+00!*
(mgfl) 0.60 £ 0.00 0.90 £ 0.10*
Sodium {mmol/) 153.00£2.79 155.60 £ 2.91
Potassium (mmol/) 4.46 1+ 0.09 436+0.13
Chloride (mmol/1) | 84.60+0.69 84.00 £ 0.67
Mean + SE
*P<.05

Table (I1): Age-related changes in blood components in the clinically
normal male dromedary camel (n=10).

First age group [ Sevond age group
(1-<3Bycurs) (3-Sycurs)
Glucose {(mmol/1) 38212011 3.89 +50.13
Urea {(mmol/1) 6.01 £ 0.25 518+ 0.21*
Creatinine (umol/) 68.95+2.65 83.10 £ 2.65%
Uric acid {mg/dl) 0.70 £ 0.05 0.85 +0.05*
(umol/1) 42.00 £ 3.00 51.00 = 3.00*
Total protein (mg/dl} 6740+ 1.31 64.60 + 1.29
Albumin (mg/dl) 38.00x0.75 36.64 £ 0.65
Globulin (g/ 20.40 + 0.60 2796 % 1.01
AJG ratio (g/l) 1.29 £ 0.01 1.331+ 037
Sodium (tmmol/h 146.80 £ 3.29 155.00 + 5.77
Potassium (mmol/1) 416 £0.15 4.35+0.19
Chioride (mmol/1) | 85.0010.67 85401 0.64
Mean + SE
*Pe().05
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RESULTS

The results are recorded as mean * standard error
concentrations in both CSF and serum. The ob-

tained data are presented in Table I and II.

There is a parallel significant picture (except pro-
teins levels) in both CSF and serurmn components
in the two age camels groups. There are a signifi-
canl differences (P<0.05) in the levels of urea,
creatinine and uric acid but no significant chang-
cs were observed in the levels of glucose and
electrolytes (Na, K and K) contents in boih CSF

and serum (Table I and II).

The results of CSF clearly indicate a significant
differences {P<0.05) in means of all parameters
tested in the second age group (3-5 years) relative
lo the 13t one  (1->3 years) except for glucose,

albumin and electrolytes levels (Table 1).

Age had no significant effect on the serum com-
ponents cxcept on the urea, creatinine and uric

acid (Table IT).
DISCUSSION
The age related changes in blood components in
our study nearly agree with the recorded values in

the studies of Haroun et al. (1996) and Sarwar &
Majeed (1997).
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The values of studied parameters in CSF were
lower than the corresponding values obtained
from serum analysis in both age groups cxcepl
for the uric acid and proteins contents of the CSF

which were significantly lower. The eclectrolyte

| contents {(Na, K and CI) of both CSF and serum

in the two age groups were not differ significant-
ly. The recorded differences in components levels
between CSF and blood might be due to blood-
brain barrier permeability, which might not be at
the same stage of maturation between the two age
groups. The same results in CSF were recorded
by of Dallaine and DeRoth (1981} in low birth
weight piglets relative 1o normal birth weight

ONCs.

Although CSF uric acid content was found to be
i a very trace mmount, Stover ¢t al. {1997} postu-
lated that the CSi' uric acid appear superior (0
lactate as a marker in reflecting glutamate-
mediated excitoxicily (as viral mentngitis) in neu-
rological patients, which were increased 2-3 fold

compared to conirol.

The relation between electrolyte contents of CSF
(Cl- ,HCo3- , and Na+) is very insportant in main-
tenance of electrolyte balance i respiratory
drive. Therefore, Johnson et al. (1984) studied the
cllect of furosemide (an inhibitor of sodium cou-
pled chloride transport) on CSF clectrolytes and
suggested that sodium coupled chlortde transport
played arole in regulation of CSF acid homeosta-

s18.
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In the present study, the sodium ratio in CSF/
serum was nearly the same cither in small or
large age camels groups. In contrary, Doiet et al.
(1992) found that the movement of Na and wa-
ter, between the blood and CSF in acute hyper-
nateracmia was greater in juvenile rats relative to
adult ones (i.c. the osmoreceptors in juvenile rats
were more sensitive than those in adult ones or
there were age-dilferences in osmoreception).

In conclusion, these differences especially in CSF
components between the two age groups (1->3
and 3-5 years) may suggest that blood-brain bu-
rier is Lot at the same stage of maturation or s¢-
lective permcabitity (0 the blood constituents

sndl and large age dromedary camels,
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