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SUMMARY

Lecels of Dol tolal senwn protein and y-glotndin were determined in 8 newborn
calliels from birth up (o 30 days qf age uslg cellulose acelale plate gf protein electio-
plioresis leclntigue. The overall ymcan otal serum prateit and yglobidin concendration
were low at birdt (8.08 and 0.14 g/ di), und reached their peak around 24 hours (9.3
wid 1.8 nin/dlf respectively. while colostrd protein deereuse Ot fs contend during the
Jirst day from 10.15 (o 8.3 gni/dl. The concentratton of (otal protein and vglobutin in
cufastrumn e 1tk were Highly significaat (P<GLO5] with (hose of (hie seraim of neonaldl
cusnels. The study concluglecd et the weonadal tolal seriun proteiit conteint cat be used

as bidex of imnane fransfer fimn deons o neondalal canels.
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INTRODUCTION

In nature, exeepl for alr, the only external sousrce of every thing o he neotwle Ts e mother's
colostrams and nillk, The nconade Is constinlly aod rapldly ehanging, both structurally and
phyvstologleally, e the ulerus. (e fetus is lving In a wornn moist, protecled environnent, ancd
recelving all 1ts needs fromn the mothier. AL bIrth Lhe aewborn cainel goes [romn slevie womb to i
arivironnicnt Mled with many 1nfeetiows apents. Protection againsl those possible slekness cans-
ing Invaders conies fro the din's colostrums, founsunlly is developed Unough hier dally exis-
lenee witin (e exposure (o barayard contlaininants as well as intonizations. She milght have

Leen glven over thie years, proleetion comes (n Lhe form of antibodles,

It has bren cmphasized in many clreumnslances (hal appropriaic seram Ig loved ensures belter
protection agalnst nfectlons diseases in lanbs (Bawyer et al., 1977), goat kids (Vihan, 1988;
O’'Brien and Bherman, 1993) and calves (Quigly et al., 1886}, 1ngeslion and absorption of hn-
munoglobulines, principally G, via coloslrum are consldered the major factors ndluencing new-
Born kid secom immunoglobulines concenliation (Hunter ct al., 1977; Stott and Fellah, 1883
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and Marin ct al., 1977).
This work was designed (o deteet the amount of lnnwunoglobulives in Uic colostrum of lirc
she-camels as well us Lhe suceessive changes n the inunwirological level in the serum of camel

calves frum parturiton up Lo one inonth ol age,

MATERIAL AND METHODS
Animals

The experiimental animuls used in this study coinprised cight pregnant she-camels 4-5 years
old. Elght newborn camels were assigned Jusl after parlurition (o study Ure relalionship belween
colostrums and o specifie immunily froag bicth vp Lo one month of age. All of whicl were
tmainlained al the Maryoul Research station belonging to Deserl Rescarch Center (DRC), 35 Kn

wesl of Alexandria, from February to Apeil 1999,

Sample collection:

Neonatal caiel calves were separatet from the wmothers hinediately altar vleth. Tolal »am-
mary sceretlons {ron (ndividual niotber v ere manually collccled by aseplic techniques Inunedi-
ately aller parturilion (0 Ume) and al G, 12 h, 18 I, 24 I, 3G h, 48 h, 7th day. 21st day and
300 dav post-paruun, respectively, Samples were diawn (o glve a represenlative aliquot fron
cach millking and the rest of e were retumed to nurse the camel calves. Samples were placed
in vials and stored al -20°C Jor total protehs delennination. Blood samples were withdrawn from
nconalal camel calves rough Jugular veln puneture and the sera were separated (o ghve a rop-
rehensive all alone {roin each sample tine within the saine intervals. The samples were collecled
during winler 2003.

Sample analysis:
-Determination of tolal protein:

The newhorn sera, the danys colostrams and mik samples were subjected to determlnation of

total protein conecntration according to Lowery method (Lowery et al., 1831}

Sample analysis by cleelrophoresis:

The newbhora sera and Lhe dan's colosteanis and milk samples were analyzed by lotal protein
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clectrophoresis with Helerqa. Titan cellulose acetate plale {cat No. 3023, Helena laboralories,
Beamoonl, Texas) for separation and quantification ol y-globatin by using Helena cleclrophore-

§is scanner .

Plate preparation:

Titan cellulose acctale plates (cat No. 3023, Heiena laboratosics. Beaumonl, Texas) were cod-
ed by marking on the glossy bard side and then seaked for 20 minules in diluted Eleetra HR
buffer feit. No.5BOS).

Electrophoresis chamber preparation:

Approximaltely 100ml of diluted MR bidfer was powied inlo each of the outer seetions of the
clectrophorests chamber. Two disposable wicks were wetled jn the buflfer and stand o cdge in
the hulfer comparbsnents. the op edge of cael wick was lolded over cach support bridge and (e
top edie pressed down over e icicdge sl the wick contaet with (hie bafler. The chamber cov-

ered (o satare the aje with, bulfer. -

Sample application :

Each well in the sample plate was Mied with 3ul cf the saniple using microdispenscer, The ap-
plicalor tps were depressetd into e saniple wells 5 Lo 4 limes, The wetled Tilan plate was ve-
moved from the Bufler with the fngertps blolled once linmly with a.blotter. The sample was ap-
plicd ta the plate by gentle depressing the applicatar fips tnte the samiple well 3 or 4 times and
then the applteator was Lramsierred Lo the aligning base. The butlon was presscd «own and hold

Tor 5 scconds.
Eleetrophoresis ;

Quickly Lhe plates cellulose acctate were placed side down in Lhe cleetrophorests chamber. A
cain was placed on e plales to Insure voniact witlt the bafTer. The elhiamber was covered. The

plales wert electrophoresed [or 15 minutes . 180 volts.

Visualization of ¢hie protein bands:

Al the end of the clectrophoresis thne, Lhe plates were removed from the chamber and placed
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in 50ml of Ponceau S stain tor G minutes. The plates were deslalned in 3 sucvessive for cachi 2
minles washes of Bt acetic acikd, then (e plales were dehiydrated Jon 2 successive for each 2

minutes with methyl adeohol aad finally for 3-5 uinules 1n clearing solution and dried al 60 oc

Evaluation of the protein band:

The plakes were scanned in densiloneter (scanner) using 525 nm hiller and e narrow slity

(size 4).

Statistical analysis:

The daia were analyzed by General linea, model procedure {(GLM) imodel of SAS (SAS. 1989)
for detcrminalion the relaliouship between Lhe level of tolal protein and gamma globulin of colos-
trum and newborn sera al varics ages. The Duncan's muolliple range lests was used (0 compare

means of vanous times.

RESULTS AND DISCUSSION
Electrophoresis of neonatal camel serum protein: .

A typival eleetraphoresls of serm prolein T normal suckling veonalal camel within oic week
after birth by the usce of commercial Tilanlli ecllulose acelate plate Is shiown in figure {1}. The
major prolein lractions were divided according o (e recommendalion by the manulaclure from
cathode W anode as albumin, alpha-globulin-l, alpha-globulio-N, and y-glubulin, respeetively.
The y-globulin raction In colos(ronis and milk collected al the same inlervals were similarly sep-
arited sd quaniicd as was desccibed previously (Chien et al., 1998).

Patterns of change in total protein and yglobulla of colostrum, milk and neouatal cam-

el serum:

Results revealed a progressive changes io concenlrations of Lotal protein and y-globulin i co-
los{rums. milk and call’ serun Tollowing parturition arc shown in lgures 2 and 3 vespectively.
The overall mean colostrum and milk tolal prolein dropped gradually from 10.15gm/d] at partu-
rition to 4.3 gm/dl al one moth old. Similar changes in colostrum and milk y-globulin concentra-
(ion were ohserved. where mean concentration al parturiion, 72 hours and 30days aller parluri-
Liort was 3.78, (.82 and 0.35 gm /dl, respeclively.
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During the first 24 hours. colostral protein decrease in content (rom 10.18 gm/df to 8.3 gm/
dl as shown in able {1). which apparently was ainly causced by the concomitant decrease In
v-globulin condenl. The same trend was also found in the siudy ol Quiles et al., 1981 on goals

during similar intervals,

Before 24 houts. concentralions of neonadal camel calves' serva 10tal proleln and y-globulin in-
creased from 8.08 and 0.14 gm/dl at birth and reached thelr peak at 24 hours at normal eolos-
(nun feeding to 9.3 and 1.8 gin/dl, respectively and then undevgo decreasing lrend till one
month old (ligurc 2}. The thne that scrum prolein and y-giobulin starl to reaeh a nearly stable
Jevel cotneided with the tite of coloslrum transition in terms of total protein and y-globulin con-
tents (Donovan et al., 1986).

At 30 days of age. although serun total protein of neonatal canel call level was in scrum
{6.78 versus 4.3 gm/dl}. the y-globulin coteentrations were nearly similar [0.39 versus 0.35 gni/
dl} which proved that eolostrums (milk) is the only sgurec of anlibodies te camel newbormns Lo en-

hance thefe imunity and hence their abilily Lo challenge the different causes ol infection.

The concentration ol serian y-glabulin following initial suckling in Lhis slady was comparable
Lo thal found in sinall ruminanls such as lamb (Hunter et al,, 1977; Al-Jawad and Lees, 1985
and Sawyer et al.,1977), goat kids {Constant ct al., 1984) and crias of Hama aud alpacas {(Bra-
vo et al.. 1977). There are sonie differences In peak tme as well as peak value, parlly caused by
differcrices in species and micthedoelogles. Changes In 1he neonatal camel senun otal prolein
concentralion more o less were parallel Lo those ol serum y-globulin following birth, whiely was
also indicaled by Donovan et al,, 1986 and on this hase that neonatal scrum Lolal prolcin con-

tent was vsed as an index of fnununc Lransfer.

In conclusion, e result indicaled thal y-globulin iy coloslrums were significantly higher dur-
ing Lhe [lrsi 48 bours than their counterparts W scram afler thal, a reverse Leend was found (11
30 days of age where values of y-globulin lended to he higher in scrum (han in coloslrum (milk).
This niight velleet increasing the polenlality of the camel calves” hnmunity thal cnabled Lhem Lo
persist and resist many infeclious diseases. Likewise, total protein followed the same trend that

found Lo be parailet (o that of y-globuliu which confirms the above mentioned resulls.
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Table (1) Mean valee of total proleins, y globulin concentration in colostrums of she-

camels and serum of nconatal camels at birth up to one month age (n=8).

Colostrum (milk) of She

Seruni of neonatal camel

camels calves

Tines Total protein | ¥ - globulin | Tolal protein | ¥ - globulin

(w/dl) (dh (g/dl) (g/dl)
0 (at birlh) 10.15* £0.05 | 6.78"+ 0.04 | 8.08"+0.09 | 0.14 000
6 hours 923"+ 0.06 | 5.84"+0.01 [ 850%0.06 | 1.63¥+0.02
12 hours 8.30°+0.06 | 4.00°£0.12 | 890™ £ 0.04 | 1.70° 2 0.00
18 hours 8.5+ 0.07 | 243'+0.01 | 910" £0.04 | 1.75°1£0.02
24 hours 8.80'+0.07 | 226°10.0) | 9.30°20.06 | 1.80°£0.00
48 houts 7437 £0.11 | 1.80"10.06 | 9.09°+0.09 | 1.25%£0.00
72 hours 7.00"+0.08 | 08261000 | 8.70°£0.04 | 1.00°£0.04
7 days S.50540.02 | 054" 2000 | 84052 0.00 | 0.70"£0.04
b4 days 508" +0.08 {047"+0.01 | 79072008 | 0.50%°+0.00
21 doys 484 010 04394001 ] 75064002 | 0.50"£0.07 |
30 days 4.30'+0.06 | 035+0.00 | 6.78"£0.11 | 0.39'+0.02
I*-value 619.82%* 7793.40%# 97.75%* 828.50%*

Mcims follosved by different letter (s) 1n the sanie eolumn are difTered sigmlicantly at

P<0.05.* ITighly significant at P<0.01**, SE=Standard crror.

Figurc (1): Serum protein clectrophoresis of newborn camel calf.
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Gamnia= Ganna globulin, Alpha- 1= Alpha-1 globulin, Alpha-2= Alpli-2 globulin
Beta= Bela globolin and Alb=Albumin,
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Figure (2): Progressive changes of tolal pratein concentrations of colostrums (milk)
and peonatal camel serum post-pariun.
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Figure (3): Progressive clianges of Gamma globulin concentrations of colostrunis
k) and neonatal camel scrum posi-pactam,
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