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SUMMARY

Levels of both tatal serune proteinn and y-globulin were determined v 8 newborn
camels from birth up to 30 days of age using cellulose acelate plate of prolein electro-
phoresis techinique. The overadl meai total serium protein cond yglobulin concenlration
were low at birth (8.08 and 0.14 gm/dl), wid reached their peak around 24 hoturs (2.3
and 1.8 gm/dl} respectively, while colostral profein decrease in its condentt during the
Sfirst deyy from 10,15 to 8.3 gin/di. The concentration of lotal prolein and yglobulin in
colostrunt ane millc teere Tighley sigrificant (7<0.05) with thase of the serum of neonalial
caniels. The study concluded that the neonatal (otal serum protein condend can be used

as index of nuteuie {raasfer from dams to neonalal canels.,

-
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INTRODUCTION

I nalure, excepl for air, the only external source of cvery Lhing lo the neonate is the motlhier's
colostrums and milk. The neconale is conslantly and rapidly changing, both structurally and
physiologicaliy. [u the ulerus. the Iclus is living in a worm, moist, prolecled cnvirormument, and
reeciving all ils needs from the mother. At birth Uic newborn camel goes [rom sterile womb Lo @i
civironment filled with many inlcelicus agents. Proleclion againsl Lhose possibile sickaiess caus-
ing invaders comes from the daw's colostrums. Immunity is developed through her daily exis-
tence with the exposure lo barnyard counlaminants as well as immunizalions. She mightl have

been given over Lhe years, prolection comes in Uic form of antlibodics.

It has been cmphasized in many circuunstances Lthat appropriale serum Ig level ensures belier
proteclion againsl infectious diseases in launbs (Sawyer et al., 1977), goat kids (Vihan, 1988;
O'Brien and Sherman, 1993) and calves {Quigly et al., 1995). Ingeslion and absorption of in-
munoglobulines, principally [¢G. via colostrum are considered the major factors influencing new-

vy lkid seronn immunogiobulines concentration (Ilunter et al., 1977; Stott and Fellah, 1983
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and Mariu et al., 1977}.

This work wuas designed Lo deteel the wmouil of immunogiobuiines in lthe colostrum ol the
she-camels as well as the successive changes in e innnunolegicnl level in Lhe serwim of camel

calves Nrom parlurition up Lo one month ol age.

MATERIAL AND MIETHODS
Animals

The experimental aniinals used in Lhis siudy cornprised cighl pregnant she-camels 4-5 years
old. Eighl newborn camels were assigned jusl after parturition Lo study the relalionship helween
coloslrums and non speceific immunily fron birth up Lo one month of adge. All of which were
maintained at the Maryoul Rescarch slalion helonging lo Deserl Research Ceniler (DRC), 35 K

wesl al Alexandria. from Fehruary to April 1999,

Sample collection:

Neonalal camel calves were separated from Leir mothers imntedialely afler i th. ‘Total mam-
mary secrclions from individual mother were manually collecled by ascplic lechnigues imimedi-
alely alter parturition (O time) and at 6 h, 12 L, 18 h, 24 h, 36 I, 48 h. 7th day, 21sl day and
30U day post-partum, respectively. Samples were drawn Lo give a representalive aliquol fromn
cach milking and the rest of Lhem werc returned Lo nurse the camel calves. Samples were placed
in vials and stored at -20°C for Lolal prolein delermination. Blood samples were withdrawn (rom
neonalal camel calves through jugular vein punclure and (he sera were separated Lo give a rep-
rehensive all alone {rom each sample time wilhin the same intcrvals. The samples were collecied

during winler 2003.

Sample analysis:
Determination of total protein:

The newborn sera, the dam's colostrums and milk sainples were subjecied Lo delermination ol

tolal prolein concentration according to Lowery method (Lowery ct al., 1951).

Samplec analysis by cleetrophoresis:

The newborn sera and the dam's colos!rums and milk saumples were analyzed by tolal prolein
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clectrophoresis wilh Helena, Titan cellulose acelale plale {cat No. 3023, Helena laboralories,
Beaunonl, Texas) for separation and quanlilication of y-globulin by using Helena  cleelrophore-

sis scaimner,

Plate preparation:

Tilan cellulose acclale plates (cal No. 3023, Hcelena laboratories, Beaumont, Texas) were cod-
cd by marking on e glossy hard side and then soaked for 20 minules in diluled Electra HR
bulfer [cal. No.5805).

Electrophoresis chamber preparation:

Approximately 100mi of diluted R buffer was poured inlo each of the ouler seclions of Lhe
clectrophoresis chamber, Two disposable wicks were welled in the bulfer and sland on cdge in
the bufler compartinents. The lop edge of each wiclk was lolded over cach supportl bridge and the
top cdge pressed down over the Dridge anlil (he wicl contaet with the buller. The chamber cov-

credd Lo salurade the air willy bufler.

Sample application :

Each well in the sample plate was filled willy 3ul of the sample using microdispenser. ‘I'he ap-
plicalor Lips were depressed inlo the sample wells 3 Lo 4 Umes. The wetled Titan plate was re-
moved from the buller wilh the fingerlips blotled once firmly wilth a blotler. ‘The sample was ap-
plicd to the plate by genlle depressing the applicalor Lips inlo Lhe sample well 3 or 4 times and
then the applicator was transferred (o the aligning base. The bulton was pressed down and hold

[or 5 seconds.

Electroplhoresis :

Quickly the plates ccllulose acelale were plaeced side down in the cleclrophorcesis chamber. A
coin was placed on Lhe plates Lo insure conlacl with the buffer. The chamber was covered. The

plales were electrophoresed for 15 minules at 180 volls.

Visualization of tlic protein bands:

Al the «nd of Lhe eleclrophoresis lime, Lhe plates were vemmoved [rom the chamber and placed
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in 50ml of Poncean S stain for 6 minutes. The plates were destained in 3 suceessive for cach 2
minutes washes ol 5% acetic acid, then the plates were dehydreaded in 2 suceessive for cach 2

minutes with methyl alcohol and finaliy for 3-5 miinules in clearing solution and dried ai 60 oc

Evaluation of the protein band:

The plates were scanned in densilomeler (scanner) using 525 nm filler and the narrow slils

(size 4).

Statistical analysis:

The dala were analyzed by General linca. model procedure (GLM) model ol SAS [SAS, 1989)
for detecrminalion the relationship belween the level ol lolal protein and gamma globulin of colos-
trum and newborn scra al varies ages. The Duncan's mulliple range lests was used to comparc

mcans ol various times.

RESULTS AND DISCUSSION
Electrophoresis of neonatal camel seruin protein: N

A lypical eleclrophoresis of serin prolein f normal suckling neenatal camel within one week
afler birth by the use of commercial Titanlll ccllulose acelale plate is shown in figure (1). The
major protein lractions were divided according o the recommendaltion by the manufacture from
cathode Lo anode as albumin, alpha-globulin-I, alpha-globalin-11, and y-globulin, respectively.
The y-glohbulin fraction in celostrums and milk colleeled al the saime inlervals werc similarly sep-

avated and quantilied as was described previously (Chen et al., 1998).

Patterns of change in total protein and j-globulin of colostrum, milk and neonatal cam-

el serum:

Resulls revealed a progressive changes in concentrations of Lolal protein and y-globulin in co-
lostrums., milk and call serum following parturition are shown in figures 2 and 3 respectively.
The overall mcan colestrun and milk lolal protein dropped gradually [rom 10.15gm/dl al partu-
rition Lo 4.3 gm/dl at one moth old. Similar changes in colostrum and milk y-globulin concentra-
tion were obseived, where mean concentration al parturition, 72 hours and 30days after pariuri-

Lionn was 6.78, 3.82 and 0.35 gin/dl, respeclively.
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During the lirslt 24 hours, colostral proicin decrease in content [rom 10.15 gm/dl lo 8.3 gm/
dl as shown in table (1). which apparently was mainly caused by the concomilanl decrease in
y-glohulin conient. The same lrend was also l[ound in the study ol Quiles et al., 1991 on goals
during similar intervals.

Before 24 hours. concentlrations of neonalal camcl ealves' sera total prolein and y-globulin in-
creased [rom 8.08 and 0.14 gin/dl at birth and rcached their peak at 24 hours al normal colos-
trum feeding o 9.3 and 1.8 gmi/dl respeclively and then undergo decreasing lrend Lill one
month old {figure 2). The time that serum protein and y-globulin start to reach a nearly stable
levet coincided with the Lime of colostrum transition in terms ol total prolein and y-globulin con-

lents (Donovan et al., 1986).

At 30 days of age, although serum total protein of neonalal camel call level was in serum
(6.78 versus 4.3 gm/dl), the y-globulin concenlrations were nearly similar (0.39 versus 0.35 gm/
dl) which proved that coloslrums (imilk) is Lhe only source of antibodies to camel newborns Lo cn-

hance their immunity and hence their ability to challenge the dillerent causes of infection.

The concentralion of serun y-globulin following inilial suckling in this sludy was comparable
to thal lound in small runinants such as lamb (Hunter et al., 1977; Al-Jawad and Lees, 1985
and Sawyer et al.,1977). goal kids (Constant et al., 1994) and crias of llama and alpacas {Bra-
vo et al., 1977). There arc some dilfcrences in peak limc as well as peak value, parlly causcd by
differences in spccies and methodologies. Changes in the nconatal camel serin total prolcin
concentralion more or lcss were parallel Lo Lhose of serum y-globulin [ollowing hirth, wlhich was
also indicated by Donovan et al.,, 1986 and on this basc that neonatal serum Lolal prolein con-

tent was used as an index of immune lransfer.

In conclusion, the resull indicated Lhat y-globulin in coleslrums were significantly higher dur-
ing the first 48 hours Lhan their counterparts in serunt afler that, a reverse trend was found lill
30 days of age where values of y-globulin tended to be higher in serum than in colostrum (milk).
This might reflccl increasing the polentialily of the canel calves' immunily hat enabled them to
persist and resisl many infectious discases. Likewise, total protein followed (he same trend (hat

found to be parallel lo thal of y-globulin which confirms the above menlioned resulls.
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Table (1) Mcan value ol total proltcins, ¥ globulin concentration in colostrums of she-

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

Colostrum (milk) of She

Serum of neonatal camel

canels calves
Times Total protcin | v - globulin | Tolal protcin | ¥y - globulin
(g/dl) (p/dh) (g/dD) (g/dD)

0 (at birth) 10.15 £0.05 | 6.78*+0.04 | 8.08"+0.09 | 0.14'+0.00
6 hours 923" +0.06 |584"+£001 | 850006 [ 1.63%8+0.02
i2 hours 8.30°+0.06 | 4.00°£0.12 | 8.90*+0.04 | 1.70® £ 0.00
18 hours 8.5 0.07 | 2.43°+0.01 | 9.10"+0.04 | 1.75°+0.02
24 hours 8.80"+0.07 | 226°+0.04 [ 9.30°+£0.06 | 1.80°%0.00
48 hours 7.43°4+0.11 1.80"+ 0.06 | 9.09™+0.09 1.25% 4 0.00
72 hours 7.00"+0.08 | 0.82¢+0.01 | 8.70°+0.04 | 1.00°+0.04
7 davs 5504 0.12 | 0.54"+0.00 | 8.40°£0.00 | 0.70"+0.04
14 days 5.08"+0.08 [047"+0.01 [ 7.90'+0.08 | 0.50%+0.00
21 days 484" £0.10 | 043" £0.01 | 7.508+0.12 | 0.50"+0.02
30 days 430'+0.06 | 0.35'+0.00 [ 6.78"+0.11 | 039'+0.02
F-value 619.82%* 2793.49** 97.75%* 828.59**

Mecans followed by dillerent letter (s) in the same column are differed signilicantly at

P<0.05.* ilighly signilicant at P<0.01** SE=Standard crror.

[ERTINER]

Beta
Alpha-2
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Figure (1): Serum protein electrophoresis of newborn camel calf.
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Gamma= Gamma globulin, Alpha- 1= Alpha-1 globulin, Alpha-2= Alpha-2 globulin
Beta= Beta globulin and Alb=Albumin.
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Figure (2): Progressive changes of tolal protein concentrations of colostrums (milk)

and neonatal camel serum post-partum.
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