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ABSTRACT

Ceunel aned cattle anmactic fluid samples were collected from 20 pregnant anunals of
the same fetal age. abore on month for catlle fetus while the age of the camel Jeius
was deternuned by CVR 5 o The aim of the present incestigation wns 1o compare the
brochemical and physiotoge al composition of the amniotic flind of the heo spectes. Sam-
ples ivere anatyzeed for sodomm, potassium, glucose. lotad proteins, urea, uric acidd. Huta-
ubin, cholesterol anrl total hipids, The activities of the enziyymes arnylase and lactaae de-
hydrogenase were also deternuned in the two cnnivne fludds. The resues Didicadod
that there were no signiftccou differences in the lovels of polassium, glucase, hdutidn,
and urie acid in the amaniie fluids of e two species studied. However, a significant
higher values (p <0.01) 1eeve reeded Ot the levels of sodium. wrea, tvtal proteins. cho-
lesterol, total lipids anrl hw e dehydrogenase in the amniotic fluid of cattle when coms-
pared with that o) canv . Only the cnzyme anwlase activdy was found o be swnifi-
cantly higher i the amniodae fliid of camel when compared with that of cattle. Judging
Jrom the compasition af the carnlotic fliud in the tweo species. 1t can be concluded that.
in early pregnancy cawd o the same fetal age, the developiment of cattle fetus is quicker

thaur that of the camel fotns

INTRODUCTION

The study of various bioclicancal coustitnents and physiological effects of fetal Hnids could
serve as an index of felal healil, even ante-partum. IFetal memnbranes are present bueiween the
uterus and the tetus during pronancy. They are the ehorion. allantois, ammnion ard e epidet-
mal membrane. The amnion surroands the fetus and (he omniotie fluid. Several studies have
heen condneivd on conposition of ihe letal Nuids m norsnal lealing and dystacia in mare (Koch-
har et al, 1997) and dnring normat pregnaney in human. and ovine (Albuguerque et al.,

1999). Amunfolic uid contain viuvine amounts of enzines, sugars. phiospholipids, «and ions
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wich ace produced by (hz (o 0 1 .vhamed and Noskacs 1985 et al., 1997; Laurence et al.,

2301).

Cawnelides have tess anntictic baid aned abdominag! <pace than nther specles especially during
lale gestation. Also I Lias a dillciont compostai s o in human, ovine, cow and marc (Garry et
al.,, 1996; Albuqucrque &t el.,, 1999; Jauniaux et al., 2000). Amniolie {luid is dcrnived from
wkin, mucons, amniotic epitlicho, felal saliva qand naso-pharvngeal secretions in marce fetus, il
is vlscous and nuicoid (Kaehha, <t al., 19287), wlale the anmiotic Maid of camelides remains wa-

tery towards tlie end of gestahan [Abou-Ahmied et al., 1987).

The presenl investigatoon v planned (o compare the vital blocliemical constituenis ol fetal
Urids of camel and cow feins aad also 1o stady the activity of enzyines doring the first (wo
atontls ol gestation perled, whic h miay tellect phvsiotodical, metabolic and developmierital differ-

cnces during felal growth.

RMATERIAL AND METHODS
Animals and sampling :

[n the present investigation, 14U pregnant she-camels aird 10 pregnant cows were uscd {or col-
lection of their fetal fluid at al:oul the sccond moath ol pestation. Anmiotic Muid was aspirated
from the amaioiic sac ot fetal plocenta, numcdiately alier aninial slaughter. The fTaiQd was trans-
ferred to a sicrile hrown tube 10 prevent cllect of photodegractation ol any bilirubin prescent then
the samples were fransported (o the laboratory in ice container. The amniotic fluid samples were

centriluged at 3000 rpin for 15 1uinutes and frozen at -20°C (0 be assayed within 3 to 5 days.
Biochemical assays :

Ammiofic flnid samples weie snalyzed [or sodiuin and polassiunm using digital flame analyzer.
Glucose, tolal proleins, ured. tuic acid and fotal bilwubin were assayed using cownmercial kits
supplled by Biomcrieux (FFranee). On the other band, <holesterol and total lipids were measured
using (he available commercial hits according to (he manufacturer instruclions (Axiom and Nu-
benco Diagnostic. USA, respectively). The actlvities of amylase and lactic dehydrogenase en-

zymes were also evaluated using e kits supplied by Biomerieux (Francej.
Statistical analysis:

The signllicance of the oblainel values was evalnaied usimg the standard student (1) test (I
<(3.01).
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RESULTS

The results, expressed as imeans + S.E., are shown in lables {1. 2 and 3). I is indicated 1tiat
there are no signilicant diiferinees in the levels of porassinm. glucose, hilirubin and 1iric actd in
the anmiolic {luids of the two species stidied. However, synificant bigher values (p <0.01) were
recorded in (lie levels of sodim (149.11+41.8 mBq /L), urea (0.707+0.03¢/L). tloral prolcins
{4.6120.17¢/dl), cholestero] (238.64+4.14 myg/dl) and total lipids £3G2+7.96mg/dl) in amoiotic
fctal fluid ol calile as compared witht the sane pavanieters in amniotic Nuid of camel felus. The
activity of lactatc dehydrogenase cnzyme (LDH) was found to be signiificantly higher (108.62 +
2.0 U/L) in the amniotic Juid ol caltic fetuis than thai of the camel leius (39.38+2.27 U/L). In
conirast. the amylasc enzvme activity was found to be signilicantly higher (114.46+£7.02 U/L) in

amnlotic fluid of camel as compared with that of catlle [tinsg.

DISCUSSION

Amniotic fluid provides a niedinm in wlacl a fetus can readily wove. 1t cushions the fetus
against possible tmjury and lielps mamtain a constaul temperature. The [eloplacenial it is a
dynamic systeni with a constant exchange between feial duid compartments aud waterndl ciren-
lation (Baetz et al., 1076}, A variatlon in e concenicalion ol varions bhiochenneal comiponents
of ammnlotic {luid could have o significant rclation ro the fetal srowi i aud mov indicate certain fe-
tal diseases (Szabo et al., 1990). Siudicy on 1thie biochemical constitnents and plysiological as-
pects of the fefal fluid M camels have beenn very rare. the preseut invesbgation was plined fo
compare the concentration of various biochemical constitucnts of amniotic {luid ol canicl fcius
with that of cattle felus. TIns was to establish a relation between ilic measured parameters and
the fetal clevelopment and growth of fetal organs at the sanie [etal age. The obtalned resnlis indi-
cated that therc were no signiticant diflerences in the levels ol potassium. glucose, bilirubin and
uric acld it the ammiotic Muids of the fwo species stndied. Amuiotic Nuid contains varying
amounts ol cnzvincs, phos<pholipids, sugars and fons, wineh are produced by 1he fetus (Mo-
hamed and Noakaea 1985). In the present invesligation, in spite of specics differences, there
were no sigmiicaut changes i the level of glucose meiaholized as a source of crnergy lor fetal
growth at [he same age. However, it has been established that the malcrnal blood glucose in
camel Is hipghce than that ol cartle. LU is reported thal plucose [rom maternal circulation is the
main energy source for the fetas during normal pregnancy in ovines (Alexander et al.,, 1970;
Koehhar et al., 1997). Marcover, the increased gliucose concentranion inn amniotic Muid has also
been taken as uan Index ol inlections state in pre-term labor in wormen (Romero et al., 1990)

Abscnee of any significant chllerenees in (e fetal amniotic glicose levels belween cattle and
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camel suggests (hal the fetal Quid was [ree Lo infections. Concerning bilivubin, (ere was no
signfficant vavation in its araniotic fetal {evel in (hie (wo species. Coneentration ol hilirtubm. d
product of bile is indlcative for the tiver health of animals. It was reported that an inerease in bi-
lrubin level in amniotic fluid of dystocia-suffering mares as comparcd with norimal foaling
(Kochher et al., 1997). In wornan, it has heen repovted that anotie Nuid bilitebin concentra-
tion hecome move than thar of maternal serin alter 34 weeks of pregnancy doe to decreased ex-
cretory ability of miaternal lver (Benzie ct al., 1974) Also, (heve were 1o sivnilieant changes in
potassium level in the two species studhied, bur there was a spmnilicant higher conventration of
sodinm In {he amniotle fluid of ratile compared with that ol camel fetus. Polassium ions differ in
biological activity fiont soditail, as they connot undergo passive feansfer across cell menihranc
(Klefin et al., 1980). In ovitie. amnion is highly vascularized. Lacilitating intra-membeanous ex-
change of water and soluics between the amniotic and letal plasma, this 1s contribuied to higher
sodium and potassiuni 11 ovaie letal (lund as compaued with uman fetal (liid (Albugquerque et
al., 1999). Reparding lhe devreasc in sodiuny Jevel in amnione Nnijd of camel feti~ when com-
pared wilh that ol caltle {fclus may be altributed to the maternal ov {etal aldosterone hormorie
level. Bell et a). {1985) reported (hal there was a siguitican! increase in maternal Llaod aldoste-
rone in ovine with significan™ increase in {etal blood aldosterone, the inercase was arcotmted for
Ly transter of aklosterone across (e placenta fron (he mother. Alsn, a significant decrease was
recorded in fclal urinary sodivm c¢oncentiation and sodinm exeretion, which was consisient with
the level vl sodium in amniotic {hiid ol camcl fetus Acull canels are able to coneentrate urine
and decrcase sodivum excrction {(MacFarlane, 1963). Reduced tirth weighit has been observed in
offsprings of the spoataneously hypertensive rats and in hoaman hypertension. Amiotic fluid so-
dium concentration was lound to be relatively constant over the period of 15-22 days of pregnan-
¢y, but anuuotic ludd potassium concenratfon was siginficantly Jower ncar (cim (Erkadius et
al,, 1995). In conlrast, Themsen (1976) has reporicd thal vanation in magnesium, sodium, and
potassium do not provide a reliable correlation wiih {elal age m bovine. Schreyer et al. (1990)
indicated that mlernal dehydration nray brave marked ellects an mafernal {etal amniotic fluig

dynarnic, possibly contributing to the develcpment ol olipohvdrammnios in ovine.

The resuslt of (olal proteins, urca, lolal lipids and chelesicrol assays were highly =ignificant in
cattle tetus as compiared with that of camel fetus aund this may he at(ribu(ed to metabolic etfects
of growth hwrmone and ammiotic IGF1 which Improve letal growth (Frank et al,, 2002). Also, il
may be duc to maternal transport of immunoglobuy G to e letus (Renkin et al,, 19983). [n
wonieh leta) anmmniotic total proteins level was higher than its leve! in nuchal and hygroma fluid
(Jauniaux et al., 1098), It has been established that Ietal renal excretion is the probable ongin

of (ree fatty avid in amnlotic {luids of women (Hagenfeldt and Hagenfeldt 1976). Tlie cholesle-
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rol represents one third of total lipid profile in amniotic Ihid (Biezenski et al., 1968). Amniotic
protein level may provide an indication about the health of felns especlally near the (erim, where-
as in dystacia the amniotle protein values were relutively lower than normal (Baetz et al, 1976).
Many studies carrclaled enzyme activitics with fetal maturity. fetal bone lorawition and kidney
funetions (Szabo et al., 1990; Williams et al., 1993). Regarding lactate dehyrodenase engyuice
(LDH) Ln cattle fetal amniaotic Muid, ils level was higher than (hat of camel. LDH is contnilyuted by
all types ol cells including exfoliative rells (Williams et al., 1993). Morcover, this increase may
be attributced to the fetal growthi. as its risc has been reported wiilt advance in felal age and fetul
dcath (Mohamed and Noakaes 1985 ; Garry et al., 1996). Amvlase enzyme activily in the cam-
el fetal anutiotic fluld was signilicantly higher than that ol cattle, this may be atiributed to sali-
vary secretion and development of salivary gland. Also. absenece of salivary amvlase in caltle sal-
vla may cxplain the decrease of amylase enzyme 1n cattle ammiolic fluid. Laurence et al. (2001)
reported that the physiologlcal and diagnostic value ol live enzymes throughont gestation, amy-

lase enzynic assay can help to confirm echographic evidence ol bowel disorders.

Judging ol (he composition of the amniotic fluid in the (wo species. il can be concluded that.
In early pregnancy and at the same felal ade, growth and development of catlle fetus (s guicker
than that ol camel fetus. This may be duc to physiological dillerences in placental type and

length of gestation period.
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Table (1): Levels of glucuse, sodium, potassinm and bilirubin in

ammiotkic fluid of camel and catde Fetd

Paraweter R Camel fetus - Cadlle fetus —=
Glucose (mg/d) 6869+ 19 T 69s58+09 ]
Sodium (mEq/L) | 1352+0105 1 14041+ 8* 7
“Potassium (mEq/L) | 408+01S 1e+017 |
“Bilirubin (mg/dl) 0726+004 0.099 + 0 02

h‘-‘Valucs= meain t S E (P < 0Ul)

Tuble (2): Levels of cholesierol, total lipids, total proteins, urca and uric acid

in the amniotic fluid of vamel angd cattle feti

Parameter Camel fetus T Cattle fetus
l'chulcsterol (mg/dly | 1878+ 526 | 2386444 14* )
Total lipids (mg/dl) 2722432 ) 362 11796 |
Total proteins (g/dl) 2 44 + 007 T 4Gsir0n
Urea (g/L) ] T 0234+ 001 0707 10.03*
Uric acid (ing/1) T 1627+42 $139 144

“Values = mean _I_SAE.- (P %_Oﬂ()‘l-)

Table (3): The activities ol Inctate dehydrogenase (1LDH) and amylase enzywnces in

the amniotic Muid of camet and catdle leti (U/L)

r*_" Pavameter | Camelfelus Cattle fetws |
Lactate dehydeogenase (1LDH) |~ 49381227 | 1086212.0% |
Amylase _|W4'C"_l' 702 | 53444 73*F_"}

*Values = mean_LS_E. (\l’_ “00)),
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