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SUlIIMARY 

Level!;) of lmlft total !>er-wl{ plntelH alld rglobulill were elc/en/tined ill 8 IICWiJOnt 

,wll.el!> froll! birth rip /0 30 days oj' o[Je lISCH!) celLulose rlcetate plate oj protdn eledto' 

p/fOrcsis iCC/lllifluc. Thc ()jx3mlllHcwl lola! serum prole/If wid Y·fJfolllt{(JI co/lc(!Illmlioll 

t~ere lou) ni birth (8.08 (lilet O. t 4 ym/cW, rilta fcuclled 1helr peale around 2-; hours {9.3 

alld 1.8 9m/dl} respcctiveJ!), while colos(ral Jlrotdlt decrease in Us conieltl dwitl~) ate 

Jksl dnufrom 10,15 to 8.3 om/rll. Tile cO/lcen(ml1olt 01 (olo{ protein ami y-globulin lrt 

nJt<1~fnm! (llId IJlilK were lIifJllfy sifJIli/icrrrH (p<O,05) wWt lilosC! of {ite SCfWH of JIf;olla(oj 

CWllet..;. Tile ~tuci!J coHcttlded lft(lt tile II(!OIuti(lj loinl serum proCeLl! contellt can be use(1 

w; index Q{f/llllumc [HlIr!ljcrjroJ/l dWlIs /0 ne{Hw:tal cWllds, 

KcUltlords: tmmwtog!oIJlliltl, cmOSt1'W115. lllllllWIUU and cWlIel caluc$, 
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III l1:lJurc. t;xcq.l ror air, tile only exlcrnal SO\lft'(' uf eV'CI)' thIng i{; the llCnllutl' Is tIle Illoilier's 

C'oloslnlIHS and 111111". '!lIe llcutmic Is conslunlly [lilt.! rapleJly c!mnglng, boUI structurally alld 

physLolug!t'l\lly, In line uterus, the fL'lus is livJng In a worl1l. moist. proiccted t'llv!rOIlll\(~lll, amI 

receiving aU Us Hecds fl'om HIe llIolhcr, At bIrth the newborn camel goes froJll .slerlle womb to all 

l'Jlvironmcllt Ollcd \\ollh Illany Infectloas a~ents, I'rolcl'1I01l aga.!nst those po&.<;lblc sLdmcs8 G1IlS~ 

lllg InVatlerB t'Ollle.s {mill the druli's eoloslrums, hllluunHy Is tlcvclop<>d through hef dally l'xis

knee wHii (ht' t'xpusun: io b;ll11j'Hrd t'Olllmnluanls <H; wt'lJ as immunizations. She might !lave 

been gh;t'11 over the years, pl'olccUun comes lnlhe (orm of <JnUbodles. 

[t hO!i been cmphasl7.cd In many clrcumslul1ccs lhal npproprlalc scrum Ig level cn<;;ures belle\' 

protectioH agalnsllnfceUous discuses in lambs (Sawyer et al., 1977), goat kIds (V1luu1. 1988~ 

O'Drlen and 8herman, 1993) and calvcs {Qulgly et al,. 199fS}. IllgesUon and auaorptlon oflm

nlll1loglobu!lm~8. principally IgO, via eoloslrulll nrc consIdered lilt major faclurs lnlluellclng new

hom 1,ld .... nlllil hllll1l11lU~Ir;lmllll!'!i C'01wr.lIirallnll (Hunter et at .. 1977; Stott and FetJah. 1983 
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and Marin et al., 1077), 

'f)lts wod, W.IS deslgnctl tu deled lhe ,U1Hltml of IIiHuUllOglo1)ul1llcs In Llu: t:olostrum of the 

Sh<;'CHlllCls as well as tile suc\~cssivc changes tn tile lInlllul1010glcallcvcl in lhe SCWIl1 of camel 

calve:;: frum parlorlllon lip to one month oj' age.. 

MATERIAL AND METHODS 

Animals 

The expcrhllenlal anillmls uscd III this study cOlllprised cighl pregnant shc~cmncls 4-5 years 

old. Elghl ncwhorn camels wcre assigllC(; Just aftcr parturiUon to study lllc rchlUollship hehvccn 

colosi nullS llnd nOli Sl)(~clfic illuntmHy [mill birth lip to one Illonth or age. All or which wen! 

lnalnl.tincd at the f\'huyout Rcscan'h _,,>(;"lIion belonging to Deserl Research Ccnler (ORq, 35 1\111 

wesl of Akxalic1rla. froll) February to April 1 'i)99, 

Sample f,:ollcctiQu: 

NCUll<lt.li canwJ culves were separalcl\ froUl llldr mothers Immcdhllely after birUL Tol;.)1 nK1Jllw 

mary sccrcUons from Individual mother v.ere mamlally collecled by asc.plle lechnlques. Immcdl

<lLdy aller p::uturiLion (O lime) and at G II, 1211. 18 JI, 2'i Ii, 36 II, 48 11, 7th day. 21sL day aud 

30th day posl-panulll, rcspectively, Samples were drawn to give a l'C!}]"cscntative aUquol (rolll 

cadi mllh:!ng and lhe rest o( Lhem were returned to nllrse the camel calves, Samples were placed 

ill vials and stored al -zone for tola! protein detennlnation. 13100d s':lmplcs were wl.lhdrawn fWll! 

neonatal camel calvcs through Jugular !"'dn punewre and the sera were separated to give a rep

rehensive all alone frOifl each sample time wllllin ule samc intervais, The &1.mp!es were wllcctcd 

dUl'jng wiutcr 2003 . 

. Dcte.rminatioll of totwluotC!U! 

The IlcwlJom sera, the dam's eoloslrums and mill.: samples were subjected to dclcnnlnaUon of 

total protein cotH:cnil'ation according to LuWCIY mcUlOd (Lowczy et aI,. 1951), 

Sample analysis by clcctcopllQl'csis: 

The Ilcwhoru scm amI lite dam's eolosl:'UlllS and milk s.:lInplcs were analyzed uy lolal proLciu 
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c\cClropi1orC$(s 'NJlb Helena, Titan cellulose ureilite plate (cal No. 3023. Helena laboratorles, 

[:kaI1\IHlIlt. Texa:-;) for $;.<paratinn and qmmUfi(';Juoll of y-globultll by \Ising Helena clcctrq>!Jorc" 

sIs SC,H11lcr . 

Plate preparation: 

Tilan cellulose ilcclalc plates (cal No. 3023, Hciena iaborulorics, Beaumunt, T.;xas) were cod

ed by marking on tlle glossy hart! slde and then SQu\(cd for 20 minutes in dilUted Electra HR 

In.l(Tcr (l.:nC No.5805), 

Electrophoresis chamber preparation: 

ApproxhnalC!y 100mi of dihltcd HR baiTer was pOUl'cd inio each or U1C outer sections of the 

c!cctmphorcsls chamber. Two dIsposable wicks were welted In Ihe burrel' and sL,"lnd on edge in 

the buffer comparlment!;, The lop edge of cneh wid{ was folded over each support bridge and the 

lop ('(1(.1;1' pn""iHI'd (\m"l1 O\'I'I" Ill;' I!rid!!:i' Hlllil Ill<, wick ('(lIlt.wl wilh lilt' ImfTt:f. The chamlJr:r cov

ered 10 :ialuralt~ tlte ;llt' wiUtuui'Jpr. 

Sample application: 

I~ach well in the sample plate was OIled with 3ul cf the sample: using mlerodispcllSCf. The ap

plicator Ups. were depressed into lhc sample wells ;. lo 4 liUlCS, '£11(; wetted THan plule was rc~ 

mOiled rl"Olli lhe huner WiUl lhe IlngcrUps blollcd Ol1ce firmly witll a ,blotter. 'nit: SHill pIe \V;~S all~ 

pliecl to th" plate by gentle depressing: the appilc..'1l(jr tips into lhc ~'lmple welt :3 or 4 times. and 

(he'll lilt' applicator w.\s lrallsfi.·rrcd la the aligllin~ base. '111(, bulton was pressed down and hold 

rO!' 5 seconds, 

Eleetrophoresis : 

Quickly lhc plalcs ('cUuJosc aC'clat(', wcre plaecd side down in lhe electrophoresis. chamber, A 

coin was placed on lhc plates to insllrc contact with lhe buffer. The chamber was covered. 11le 

plakS were dcdrophofP.sed rO!- 15 minutes at 180 volts. 

Visualizatiou of the protein bands; 

At the end ur tile C'icclropi1oresis tilllc, the plates were removed rmm the chamher and placed 
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jn 50ml of PUIU::t'aU S sLain It)!' G miIlUtl's. The !}Ialcs wen! ucstnlncd In 3 suci.'Cssivc rOf cudl 2 

11liIIUl\'t4 washn; o! 5'!;! ,tee(it' .wilL (hpil the Jllaks wen' tlt-l1ydr;iled in 2 sUl.:ccssivc for each 2 

111ltllHcS witll methyl ,,1..;01101 ~lnd finally for 3-5 ndnulcs in clr!afjng solution and dlicd ul60 DC 

~vaIuation of the protein band: 

The pla\cs wcn~ seanllcd In del1sitoll)('tcr (scanner) using 525 ntH filler and the narrow slils 

(8i7£ 4), 

Statistlcal analysis: 

'11lc data Wei'e analyzed by General linea, mooel procedure (GLM) model of SAS (SAS. 1989) 

for determination the rclallonship bctweC!l the level of loLaI protein and gantma globulin of colos

trum and newborn sera at varies ug('J;. The DUllean·s mulUple l"al1g<' tests was used to compare 

means uf various Urnes, 

RESULTS AND DISCUSSION 

Electrophoresis of neonatal camel serum protein: 

A Lyplcnl ckctl'ophorcsis of SCf'll1l1 pnllcln )f norma.l sodding Ilconatal came! within Otic week 

aftcr birUi by lhe usc of eoll1!llet~ial Titanll! cellulose aceLaLe plate Is shown in figure to. The 

maJof prokin fr.1CU0I15 \licrc divided according lu the rc<'olluncndaUon by the mantl!~tcture from 

GIL!iOlIe lu <lIIOUC as albUlllllt alJlll'lwglubul!ll~!. alpJm~glulJUlil1·11, iliid y-glubulill_ rtSIK't:livcly. 

'rtl(' y-globulin fradion In colm;:tnlHls ami milk collccted at the saine lnlClvals wcre similarly scfJw 

:mltc(\ ,Jut! tju;llIl1l1('(/ 'IS was dn4f'rlbed pn'viol1s1y (Chen et aI •• 1998). 

Patterns of change in total protein aDd y-globulln of coJostrwn. mUk and DeoDatal cam~ 

el serum: 

Rcsults rcvcaled a !>rogrcssive changes in concentrations of lota! protcln and y-globulin In co

lostmms. Illilk alld calf serum following parturition arc shown in I1gures 2 and 3 respectively. 

'fl1C overall mean colostrum and milk lolal prolein clropped gradually rrom. 10.15gmjdl at partu

rition to 4.3 gmJdl at one moth old. SImilar changes In colostrum and milk 'i"globulln conccnlra· 

tiOI1 were Ob.""ClVCd. whei'e Illean concentration al parturition. 72 hours amI 30days a!1.er parturi· 

lioti waf; 13.18.0.82 and 0.35 gm/dl. respectively. 
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During {he fin"t 24 hours. colostral protein decrease In content from 10.15 gm/dl to 8.3 gml 

dt us shown in Labk- Ill, which apparently was mainly caus<:o by the concomitant decrease In 

'i~globulin conter'll. 111C same trend was also found in the study of Quiles et al •• 1991 on goats 

durlllg silllilal' il1Lt'J'vall>. 

Be(OH' 24 hout'S. {'oll('t;nlr"lions of n('ollaial camel calves' sera lotal protein and y-globulin in· 

creased from 8.08 and 0.14 gmidl at birO, and reached thelr peak at 24 hours at nonnal eolos

trum fcedlng to ll3 and 1,8 gm/dl. rCl>pectively and then undergo decreasing tfend iill one 

month old (flgurc 2J. The time that scmm protein and '(-globulin start to reaeh a nearly stable 

level coincided with the time of colosLrum transJtion In lerms of total proteIn and y-globu1ln con

It:nb (Donovan et aI., 1986). 

Al 30 days of age, although serum total protein o( neonatal camel calf leveJ was In serum 

(6.78 versus 4.3 gUl/dl}. the y-gJobulin COtleenlrations were nearly similar (0.39 versus 0.35 gm/ 

ull which proved that colostrums (milk) is the only source of antibodIes to cumd ncwooms to en~ 

!lance their Immunity and hence lhelr abUHy lo challenge the dlllerent causes of Infection. 

'1'11(' ('(llH'cntralion of S{'flIlll y-gl"bulin fol1{)winl! initial suckling ill tllis I>Ludy was comparable 

Lo thai found ill small fuminaul15 5u(,:11 as lamb (Hunter et aI •• 1977; Al-Jawad and Lees. 1985 

and Sawyer et aI .• 1977), goat kids (Constant et at. 1994' and crias of llama ;:md alpacas (Bra* 

Va et al.. 1977). There are some dHTercm .. 'Cs in ~'1k time as well as peat< value. parUy C"duscd by 

dllTerenccs in 1jpecics and methodologies. Changes In the nwnatal camel serum total protein 

con~ntralion more or less were parallel to those of serum y-gtobull.n following bir1h. whieh Was 

also indicated by Donovan et aI,. 1986 and on this base Umt neonatal serum lolai protein con

[('lIt was lIscd as an index of immuoe lransfer. 

In conclusion, UlC result indicaled thal y~g[ohulin In coloslrurns \vcre significantly higher dur~ 

ing the first 48 hours than their countt!rparls In serum after that, a neVcrsc In:~n;j was found un 

30 days of <lgc whne VaIU(:5 of y-glubulln tended tu be higher in serum t!lim in t;o!oslnllll (milk), 

This might rcllcl'l il1cn~aslllg the potcnliamy of the enmc1 calves' IlllltlUI1Jty 1.hal enabled llH:1il lo 

p('"rsisl ~lnd l'('sisL many infcctious diseases, LIkewtse, total protein followed the same trend that 

found to be pnrnHc! lo that ofy¥gtobuHn which confirms the above menUoned results, 
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Table (l) Mean valuc of totul proteins. "f globulin concentration in colostrmns of she~ 
camels ~\l)d serum of nconawl ~mllds nt birth tip to one month age (Il'*c&). 

Colostrum (milk) of She Serum of neonatal camel 
camels calves 

j Times Total protein "1- globulin Tolal p~~tein y - globulin 
(uld!) te'dl) (g/dl Culdll 

I a (ut birth) 10.15' ± 0.05 6.78' ± 0.04 8.08r ± 0.09 0.14; ± 0.00 

6 hour;:; 9.23" ± 0.06 5.84" ± O.oJ 8.50'" ± 0.06 1.63' ± 0.02 

12 hours 8.30' + 0.06 4.00' ±0.12 '" 8.90 ± 0.04 1.70'" J: 0.00 

, I H hours 8.5'.± 0.07 2.43" ± 0.01 9.10'" ± 0.04 1.75·± 0.02 

24 hours 8.80" + 0.07 2.26' ± 0.01 9.30' ~ 0.06 1.80' + 0.00 

48 hours 7.43' 1: 0.11 1.80' ± 0.06 9.09'''±0.09 1.25' ± 0.00 

72 hours 7.00r ± 0.08 0.82' ± om 8.70"± 0.04 LOa' 10.04 

7 days 5.50'±0.12 0.54' ± 0.00 8.40' ± 0.00 0.70r ± 0.04 
I---' 

5.08" ± 0.08 , 14 days O.47bi ±O,OI 7.90'± 0.08 0.50' ± 0.00 

21 days 4.84' ± 0.10 OA3hi ± 0,01 7.50" ± 0.12 0.50" :t 0.02 

30 days 4.W±O.06 0.35'± 0.00 6.78"iO.1I 0,39' ± 0.02 

F~\'alue 619.82*' 2793.49** 97.75** 828.59** 

Mcnns follmved by difl'crcnl!cUcr (s) illlhc SWllC column [Ire diffc.rcd significantly al 
P50,05," Highly signilicnnt at P50.01". SE=Stand~rd error. 

Lh.'!J 
Alpha'::: 

I\tpha~1 
Alb 

Figure (1): Serum pruh:in electrophoresis of newborn camel calf. 

~-- .... --
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Gamma"'" Gamma globulill, Alrha~ I = Alpha-! globulin. Alpha-2"'" Alp1Hl~2 giubuiin 
Bcw~o:c Bela globulin rind Alb=J\lbumin, 
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Figurc (2),' Pmgn.::;~iw I.:hanges or lolal protein com:cnlru(lons uf colostrmns (milk) 
and ncoHatal t.:amd scrum post~paru.nn, 

gm/cl 

,0 

Figure (3): Progressive changes of Gamma globulin concentrations of co\oslrun1s 
tmilk) ;md ncormlnl camel SCrlllH post-pnflull1, 
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