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A. A. AIcG", .. wl, N. Abo-Heakal and H. IVI. Mausa 
! kpt Vf'\ :,,;,.,;.; ,1:11 ~I' "r .i\gtin:illlre acd Vd M"'t:, :\\11;:';' Sm:d l!l)lVY;:'Sl'Y, 

j' O. j;"., I U<1. H!1L\ydClh. Al-i}l,:,,,d'~' S,((vli ,\,al:(;" 

ABSTRACT 

Cwnd wid coule Wil/dC'!'-' fllii\1 ~(lJi'fJies WtTC coLicctcd {;OW 20 pn:gnnni illli.mals of 

the sWj~eJi."I((1 flfJe. OiJ.!l< ; .:;, l'IIIII!iIJ(tI coUlefcw~ il','li!c ii!!' (1.(1(' (:Ilhe cnmciJc:tL"> 

was d .. !erU!in<:d IJ!J (:'1 'r::. .1 {:>)I 11IC ai,'!! qJ {II" p'ec..elH il1L'C5ugatiOfl: !C(lS (0 comp,,!"c trW 

b[ochell i fcal and pI j~js;,}i( '.'J" d ( ,--,.-;'11·" !:',lhDIl qf t!w (JI nn'ol!c )lw(1 of air! ilt'o SjX'cle."'. S(1'J[-

ples !t!(-'n: (rr1(l1yzedj;/' :-'o.i.llm! __ lNil(!: .. -sn,nr, glvcus.c, Wlnl pm/dns. Uf(-,(I, ~tr[c acid. LI1ir­

vl)!I), ellolesterol and [dtoi i1f)id,>, Tlw nrl.ivilies qj rlw ell-"lJriles wi!!Jim:;e UI1::1 tonale de­

hydmgPllase were (Ibn (/1:'Icrmincd in rite I.WO (tlllrHUriC Jll1ids. Tile reSILuS imUcuied 

that there were no si.C)I1([lmll1 dU!crel1ces in the /cuds or pultlssiull1, glucose, btltruhil1, 

and lwic add ill the tllllrl,iul.tc Jlnlds qf rite two species studied, 110W(>L~('r, a s{gni/lcCll1t 

higher ('({lues (p <0.0 I) ;PI'I (-- j'cco;-ded ill the l('eels 01 50diwn [ltNi, tutal proteins. elw­

iestero/' total lipids awl !o.o ic dr:hl!ctroqellC4''iC 0 t ti tC alTIHio!ic Jlwd oj ('attte wil('n COIll­

pared u-'iil! tfwt q! rwnd. On:u the cJ(.::t)me ann/ias(' nc~ipil!J u'a..'> JOEnd io be s!!jpfjl­

cantIl) higher m the wn'li~;fL;.fl!iJ(} orcwne! when cor<11X1H'd W;t!1 (hot qfcn!i!e. Jt:(i.'ling 

Jh)m file composition of' (i1( (i':mio'iI;' J1Hid in the iu'o species. il ("(In he CfJr'chd.:d /I,at. 

in (Oad!) pregaw<ey w«! {,t :!IL' 5WfK'ji:t(;/ GI}!?, OW den,';upl'iC1it (![ nHlk Jt'IHS is'l'(k;,"er 

INTRODUCTION 

51 

The st\ld~,' of va.riOus bi0l'in,u1CJl tOH<;,l!1l1enl$ nud phy-,,-;{)log1Cdl e!lects of fclRl fInk!" could 

serve as an illdex of fcta! he,,]I]' (',"en ~m1c"partum, Fetal mccJ!xan..;-s are present be/ween the 

uterus and the fetus dul'lng )1\ ,:,naney, They arc (h(' chorion. alhmtois, anmi<m and 11;" cpl.cel"" 

mal mcmlJr(Hlc. The umnioJ! ~.tIlTCllll(IB :lw fetus and lil" dmnLojje fluid. Several ;;;:l1(hcs h<:.ve 

heen contlJJ('I, .. d LId UJll!p!J~!~'(>l' (I! !he t't I,,] l1uids in nurm"l fuali:lg and clysto('ia in n:,:nc (Koch~ 

har et ai., 1997) and dll!'i!;U gorilla! p:'cgtHmcy in h:.tman, and uvin(' (Albuquerque et aJ., 

1999), iunlliolic iluitt ('Ollldill \';Il'Yin.~ ,1lIHlltnts of t:liZyllW.'-, ,:,ugan:L pllOSplll11ipids, find ions 
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I .,,;hamed aud No .. ka~s 1985 et at. 1997; Laurenl';c et al., 

Cmm:\i(ks hm("- Ie.",,,, <{nu~id;' d'lit\ ,Illd dh(]omilkd "'(LW,' than other spN'lt'S <'\"IpC'\'ially during 

(dl{: gt'lcH<ltiVl1. Al~o it lws 2. tWit, \-11, nHl:pu:',lli(d! duu ill 11l1nmn. m·ine, {,OW and !,l<:lre (Garry et 

AL, 1996; Albuqu~rque et al .. 1999: Jauniaux et at., 2000), i\mnioUe nuid is derived from 

~;kin, H1Ut'OtlS, anllliutic CpHlldllml, !clal ",at:l'a ,\I,d l'd:-:;o-;)hdlyn,f!l'~11 sc('retiolls W IllclH" fetus, it 

h viscuus ami UHl('(.id (Kochh:." :.:t &1., 19'17), wLI( tlt~· <lmniutic Cnld of r:ameilcies. remains wa­

telY totVa.n:~ the cnd 'Of gt'sli\~:< tIl (Abou-Ahaaed et a1.. 1987). 

The plTscn( ilWt::,.UgdLJi,jj \'0'-' l)/dlllH·,j In f'(Jll;PH]'(' Ilw vila! biudlcLdicaJ {m:~(ilUCIlI;:., of fdal 

thuds of nunel aIlt! ,'ow kIll" ",HI db!) l<l <d'ldy dw :w!!\'lty uf enzymes dllnng lh(' !/;:st two 

lHoUt11 of gv.,laHon perlGd. ,\"II1;!t tildY J{·JI: (I ptly~l()l<J~ic,:J, lw.:ldbullc dud developmcntal differ" 

~Ilces durin.io( fetal growU", 

~1ATER[AI, AND METHODS 

Animals and sampling ; 

Tn lhe present iJ)vestlgath'l \, ~ {J pn.>b~J;a:ll shc"·camC'ls Hlld i 0 pregnant ('ow;,; W('re uRed for col­

Ivctiun of their feud fluid ot nt(!\lt lhe fiu'flIld morHh (·f gt:staUon, Amniotic !luid was ilspjratu~ 

from lhe amlliojjc sac offelal \Ji<;{"]J!;J, l:wncdime1y <~rll':' dlliflHI ;;!auglncr. The Ollie! \vas trans­

felTed to a HlCJiic brown tUtW 10 pn"Yl'IL ciket of photudq.;nldalinn of Hny bilb-ubin prc;,cnt then 

the samples were f.l'ansportz-d 10 the laboratory in icc qm!illncL TIl(" an:.niotle !lq;.d ~dnp!cs were 

centrifuged at 3000 rpltl for 15 lI':llllks amI frozen at -20'JC to he assayed \vlthln 3 to:5 day~. 

Biochemical assays; 

Atuniutic !1ukl smnph.:s \v('te :!lh':!YI.f'd fur sodlulll and potassium usin,~ digital !ld11le analyzer. 

Glucose. total pmtC'ins, un:"l, III it acid tim"! total bilirubin \'1cr~ assayed using cOlUIHerf'lU' klt~ 

supplied by Biolllel"leux (FraLc("j. On 11](' other hand. dwlestcrOI and tolal lipids were measured 

using {he available cormnerrbJ kits aC('ortiing to 111<: maltll:,lcturer insttuclions (A.xlom and Nu­

beneo Di~~i!;nostk. USA. n:>"pcl !h'dy), The d<'tlvH1CS (If amylase and lactlc dehydrogenase ('(1-

zyrnes wert' also t'vahlaled USillg rite kit» "'lI[JIJliC'd by Blomeneux Wrilllft'J. 

Statistical ana~Y61s: 

The si~lItn('anc!;: of thi: (!bluhH;d n.1hH~E; was en\.hlatcd u~ing tilt'. standard student (t) test {P 

dJ.(J I 1 
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RESULTS 

Tjw re::>ldts, expressed .is mcalJS =: S E., 3re shown l:l. [able.,,; \:. 2 l;wd JJ. It L" indl(",ted that 

there arc no ;;,i/J:nUkanl difftTcnees ia Ill(' kvels OfPOldssilllll, >l11J\'o~'(,' IJilirubL1 ,HId llrk acId m 

the .fimHiolic nuids 01 the tWf) :;pedes s,lIdkd, EO',W:\'N, :-;igliW(',-ml hi~hcr \'al11e~ (p <0.00 wert" 

recorded in tile levels of s,!tlium (149A 1± 1.8 m[!:q/Lj, un'<l :O,707±O,03g/U. hlial pm\ejli~ 

(4,61±O,17!l/d]1, rholestcwl \2;;8J34±4.14 mg/dl) and tot.al lirid" P62± 7.06mg/dl) in amniotic 

fdal fluid of c~1(t1t' as romp:u-,xl with 1:1('. same pan111:elers in amniotic l1ul.d of (,'Iml:: iclus. T!w 

a{'tivlty of lactate dehydroge!ldse enzyme (LUB) W<1S i<:'J\1nd to be s,gllil'irClntly higJwr (108,62 ± 

2,0 U/i .. l in the amniotic lJuid of caUk ft'HlS tl"wu fha! of rh,,' C:Ull('\ idu& 149,0H±:'L27 U/L). [n 

eontrast. the illlly12,5e enzyme actlvHy \ViiS round ro be.: ,-;lglll:kantly higher Ol4-AG±7.02 U/Lj in 

amnlotie !luJc of camel as cOlllpa;"ed \vitl: ltat 01 cattk fe: ,1'-;. 

DISCUSSION 

Amniotic lluid provide~ d II:editnll L.1 wltich a Jdus l'an IGH,Hly lilOve. !t ('u~lli(lns Ihe [etus 

against posslble injury and lJC'lps maintain il con~tad !emp;::~'J.tlln'. The fctqpidc(,:l,Hl wdl is a 

dynamic system wllh a eonsl:-:.nt exchange het\\,f'(~n Ii uJlJiuid, omp,;l ~1\H'1l1;; i.'me 1l1<\I:::'l\al Cin il­

lation (Baetz et al.. 1976), r\ nlri,nlolliH .lu: COlWCHlmli())j of \-ai'tods l:tiildIClll1t;)1 c(>JllpOltcnls 

ofumnlotic Uutd eQuId have a sigmJkanl l'(':aHon h) the k:al !,£m"'IJ: dud nuy iIlci(','II,' Id'k.in fe· 

tal diseases (Szabu et 81 •• 1990). Stuuiel' 0[1 tl:e blodwdlh',iI (llI~-"Ii1!1Cn(:;; ;1I1rl p'ly"ioldgical <1~. 

peets of dw fei~d Iluid 1n ('an leis hav[' lX'('ll q:ry rarv_ '1:1(' !-,L'''<.'E! ill'.(·,<te,atiOl~ \\,1. ... j!~nll1ed \'I) 

compare the eOl1Cul\ration o[ ''C11ious :)iucllrmicai ('ul,stllul;n,s uf d:ll:tlotic i111iti 01 (',tLlIe! r~,tlls 

with that oj catUe fetus. Tl.lis was to eSTz.blisl! a relation lJelwccll !Le Illcdsu;'cd parameters and 

the fetal development and growth of fcLal orga;ls d,[ tbe &dOle f:::lal age. The obtaIned )'r:.s.111l5 imli· 

eated that there were no slj!m!k:mt dlm::I'CI1{'CS in tlw k'vcls of potas:;;ium, g:ucosc, bilirubin and 

uric acJd In the amnJottc n:lids of the (:\V[j spc(',k':l C;llldie-d, Am::tiotjr Cdd ('on:nins varying 

amounts of enz:vll1cs, pho~ptwl!pids, sugars and 100:;, wbirh are prz.xluccxl by the letus (Mo­

hamed and Noakaes 1985) 10 tlle pr(,S(,!1t inve->Ug,tlioll. in Hpite or spc('ies (Eilen'llces, thel"c 

were no !::'il4niJlcallt changes ill the level or g:lucose mcld!;vlized as a soun'c Dr ent'r~'V lor fetal 

gro ...... 'th af ihe <:ar:1C age. Howt'1'eL il hH~ been e~:ablisl'Wd that ti10 nmtcrnal hbud r,;lucose in 

-camel tl; l1igher than that 01 (d.'!:;C, 11 is reported ;h;JJ glucose from nr:,ternal C!ccul,\!:or1 is tilt; 

main enel',,;\' SOIllTC for the l"'tns dur:JI~; mmnal preg:laney in ovinei') (Alexander et a1 .. 1970; 

Koehhar et al.. 1997). MOITO\'('r, the' increased gllH:Oc;(' rotK'entraliOll ill amniqtic Jl\lid has all"o 

been taken CIS an Index of illrl'diol1-': l5!a!c in prc"term Inbor in women (Romeru et at. 1990), 

Absence f)f tmv significant (~;1!cr(l1{'cs in ~l!e fctat amlli(Jtil' hit len;,;/;, levels bc!\\<ccn caltle and 
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camel 51Jg.!csh thai the ft.'!i-;1 1111id 1.',1,\5 1rc(' from infcctioH$_ C()n('e~·lljng bilirubin, tflen:' \Va:;; no 

significant v",rlation In 1ts "U!miolh' f(:([l1 il'v,:l in the two :,;pccle:L Concentration 01 hilirabln. ;l 

pwdu('t of bile is indlc&Hv(' J~)r the lJver lH'dith of ;lllil:ld.is. 1t wu:>. reported that an inn'nlSC in hi­

Htubln Itvd ill amnloHc fluid uj dyst()(j;>Sl1fferll1~ rn,1re~ as nllnparcd wltb norma! foaling 

(Kocbhar et aj,. 1997). In woman, i! hm; heen reported Hidl dllllliotiC ilul'll biHl'ubin eoncentra­

tion he-eomc mOlT Ihan thm of :lMIl'l'llal s('( (lin a!ln ~q \W,;('lts flj" prc,::<:aaocy due to (\,:cre<1s{'d ex­

cretory db,iit)' of HwieluaJ lin-]' (Benzie ct at.. 1974) . .£1..;0-;0, lil('l'e \\;erc LO signiLcaJ:\ ('hanges ill 

potassJum It'vel in th(' tv..-ll "'pedes stuc.;l'(L bur tlJ\::JT \V(!S a "J,t;nilkal1L hi~her ('o~wentratlnn of 

sodium In 111(' an)JJiotic nuld 01 j>atl1c t'OlHJlilred with (hat or ca:nel fetus. I l o(aSSH\,11 ions differ in 

biological adivi!y [mIll sodi:Il1L (l"i t}j •. :y t' i!1!lut UlLk(t.::o lYh·~jv(' tra:lsfer ;-1eross cell ll:cml)lanc 

(Klefin et al., 19BO}, In 0\ il;c, i'olllOiou b h:.~hly V,-1SI. Hj".YI!C;L ladlEMing intn1 ·mer:'lbwno'ls ex­

change of ,,,,'ater and solutes bdwfen lhe ;;ll1niolk ;;11\(1 fda, pL;sn:a. t:lis is ('ontnhul ed to ~ IigllCl' 

sodium and pot.1S81mu In O\'llle It:>t-allhlld n:,; eO~lpmcd will! hllUl<l,l1 fe(;'11 Huld (Albuquerque et 

aI., 1999). Ht'~df(hlJg Ihc dn'rec:Hl- in :-odium level ';1 cllHnio;ir flnid or camel :ClO~ when <com· 

pared wiU} that 01 caU1e fdns \Lay be dltnlJulnJ ~o Ib: m:ltenlal (lI' fe-tal aldosterone honnor:.c 

level Bell <:t at (1985) reported tha! there· was a siKdili';catlt iL1crease in lllaternal blood aldoste­

n,ne in ()'1inr: '.vith signlficant ineca::>!: in fe-uti bluod aldoster:,ne, tlw ilH:fcas(' was a'T0Il11ted for 

by transJer of aldosterone {lCnJ;:>S Ihe pJan:nta from til(' mmhcr, Alsr), a si,ijnifkant t!{'\Tease was 

recorded in Ictal uf:lnary SDdium conceulr;\tl.on <llld ,-;odiutll ~'xerdion. whkh was consjstent with 

the level ur sodium in am::lioli1' 1!J;id of Call1t'; i<:tUI;, Adull ('<une~s are able to concentrate mine 

and delTc.lst' sodiuo! ext:rd!nll (MacFarlane, 1963). i\cf:llt'rtl hirth weight has lwcJ! observed in 

offspling::> of Ihe s1Jootalle(ll1~ly hYp':rkJl~,jvc rats "wi in hllmnll hypt'lteosion, Amlljolic iluid so~ 

dHlm c()nc(cllirallon was f(Jl,)ld to he rda!:vdy constant ('\-'C\, 1IH:~ pcrlod of 15·22 d;-ry..., of pregnan­

cy, out amniotic lluld l1fJl<t5:<.lum c(>fl(Tllln'-l:on wa,:> sit.;"lIillf:;Il\\ly lower l1l~ar terlll (Erkadius et 

01.. 1995). In contrast. Thomsen (1976) h:lf, reported that V,lriation m magncsium, Aodlum, a<ld 

pntasshnl1 do 1101 provide <1 reliable corrdation W:d1 fdai age in bm:lne. Schreyer et at. (1990) 

lndicaled that malernal dehydration may HaYI;' maJ.-x eel enc('~s on maternal fetal amniotic tluid 

dynamit:. possibly contributinF( to the developmellt of olilJ,oll ... 'dranmLos in ovine, 

The result of lotal proteins, urea, toiallipids and cholcstc;ol assays were highly ~i~nifieanl in 

c.attle fCtus <.1::;; C0H111ared with that ,,1 camel Ietus awl tili!; may be allribmcd to TIldnbolic en('{~L5 

of growth hunnonp and <1;l1Hliollt; fCF1 wblt-h impW\lT lela; e:rowth {Frank et aI., 2002)_ :\ls{), it 

may be d\l(" to maternal transporr of imITItllloglobm G to tl:(, lerus (Renkln et aL. 1993), h. 

women fe1al anmlotic total proteins level was higher Ihan its level in nuchal and hygroma fluid 

(Jauniaux et at. 1998). It has been cstabHshed that fetal renal excretion is the probable ongln 

of free fany acid in umnlotk Iltll;\S of women (Hagen:Celdt and Hagen:Celdt 1976). Tile dlOJesJe' 
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rut repreS(,ll:~ vne third of1ota!lIpid proJlk ill anmlol!e f!1:jd (Biezenski et a1., 196B) A..:n:liotic 

protein kvd may provide an indicatlVl1 abflul the health of rdl1~ ":'.j)l'clally Ileal' till' tcrm, where­

as in dystocia the amniotic protein VQltl('~ \\"CIT relativdy 10\\'!'1' tll"j; normal (Baetz et at 1976). 

Many studies corrdalcd enzyme acti\'Hl~'", with fetal .1Ii1tllril_L :~;l<)l bone filrt)hll:o:-] ;Inc! ~'idney 

functIOns (Szabo et aI.. 1990; Williams et aI.. 1993). Hcgdnhnp; la;:;tat(' dehyro&({',\.\sc enzyme 

(LDH) in (aWe fetdl amniotic lluld, lb-, level was higher them !lH.l of (',and LDll is {'ontnlmtcd by 

all types of cells including exfoliative celis {Williams et al" 1993). ~1orcovcr. this ltHTlY1SC t:my 

be atlriuated to the fetal grmvth. as its rIse has becn repor:vd wHI! advance in fetal imd fetal 

{leath (Mohamed and Noakaes 1985; Garry et at, 1996). !\l11yhl~~' enzymc clctivily i\l the Collll­

el fetal i:iI11uiuU(' Huld was siglijnc~llltly higber than thal (If {dlllc, lhis l1l<-Jj'- be il(!rilJI1!nt to s~lli, 

vary secretion ami development of salivary gl;:tnd. Also. <)!J.'i-t'Jln- of ;..a~j\'ary dnlyLISC in c,Hlle sal· 

via t:lay explain the decrease of amylase rnzyrac in c£!1!lc m:lIlJOlk Jluld. Laurence et a1. (Zool) 

f{'ported thu,\ the physiological and tlL'1gnostk value of fh''':: cnLYnles tbrougllOH! j1{'"i,J(lPI1, alt1y~ 

lase cuzylHc asqay can help to cou1hru echo~:rilphi{! eviden{'c of bowd disnrders. 

Judging Dr the ('ompositiOl:: of ~hc nmni:dic l1u,d ill [li(' two ~PC{:~(,i:i. 11 can be cOllCitH!ccl thaL 

In early pl"cgm:mcy and ;;It the ~i-une fetal ilge, growlh and dC-V{'jO]Jl11Cll! of caUle r(~(t1" L" quicker 

than that of (,lUl1Cl fetlls. This. may be duc to physlol(lgtcdl d!lrel'enc(;s in placenta: Iypc tlnd 

length of gt'suHlon pe11od. 
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Tab'\;' (1): Levels of gilH:<"e, :'IOO)Ul11, potassium ;tnt! lJilimhin in 

amniotic fluid of clime! ;md cattle feti 

1-, -. "--Panlmete-;:--­

!Giu~~-s-~"(mg!dl)--'---

i Sodium._~_~~_~~_~~~~ ______ _ 

CtHucl f('tu';~·---~ T"~-'-(:"-acUl'c'-:I:'e'" '-,,---'--

68_69±19 69.58±C9 

-1-J-5-2-:f_I_~5 ~ ___ 1 __ · __ 1·.~0 ~-;2:18'~-- j 
[putassium (mEq/L) 

:- niliru'bin (mgidl)"' ._-
408::fJ.i.1 42()-t-\) 17 

-+---~:::C- ~--~ i •.. _-cc ···.c~·O-~-·--~-
0.7:26 ± 0.04 (oJ/H) i' C ()2 

l. ___ . __ ~ _____ .. ~ . 
• Valucs'''''meau.::...Sf, (11- ~ UUl;' 

Table (2): Level.'!: of ehohslcl'ul. tOiallipids, total proteins, urea and uric acid 

in the amniotic fluid of ((\lilt:} and cattle feli 

rCh~:S::OI~II(~fln,~C"d,el)r --- .. ~f~- (1·:~.~elifC.c t~.: _ . Cattlc fetus "-~J 
~ Ll' 0 '. V -_ •• 2::i"i:{i-l±4' :4* "-". 

I;~:h~~'~;~~~-=- L ~~~~~~};1~ __ .. - ::~ ~ ~ ~~.~ ___ ~= 
t~:~~::i::"~iX __J__~~J~+O;~_== __ 0 :1°:; IO.i~~·=~ 

*V;;:UC8 = m~iU LS.E. tP .:: 0'\:)1) 

T,\b11: (3): TIl(' activities HI' Innate ddlydmgen;j,l.'. (Lllll) iUld amylase em.yulcs ill 

tbe l1Inniotic Iluid uf clnvl1wd c<liiJe leO (11/1,) 

I---"~ 1):~~:;;;llet(,l: -- - -.. ···~J·-·(;;-l~lrI reil;s---r --C-;t'i'le fchlS "1 
h',a~iai;dt'hy~i--;:o-ge,;;,'s'c'(LUiT) ~ 1---49 .is-- n

-i27 - 1- ""--108.G2+2--,0"'-- I 
~~\I1~.:h0;-~_·_ -. ,=~~~.~_--_ . ________ 1 _11~-4(1~ ~ 0--2 ~.~.--' 5.~ .... i:~~! 78~==J 

*Val!:,--'s "" mean < E. P' .' 0 (1 j) 
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