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INTRODUCTION

Tremendous losses to the poul-
uy industry have been attributed
infections with E.coli (Sojka and
Carnaghan, 1961). Complicating
the epidemiology of these infec-
tons and increasing their threat to
the industry is the evidence indicat-
ing their egg born nature (Panthak
et al., 1960 and Awad, 1975).

From the epidemiological and
scological standpoints of view,
these infections are not easy to be
controlled. Chemotheraphy in the
presence of infectious drug resis-
tance has been looked at as tran-
sient and unreliable, besides repre-
senting a potential health hazard
for human (Panigrayh et al.,
1983). Owing to the complexity of
their antigenic protein makeup and
the presence of many different ser-
Otypes vaccination against avian
colibacillosis seems to be unrelia-
ble for practical use (Sojka, 1965).
Hence the search for other methods
of control is commendable.

The optimal ammonium sul-

phate concentration for fractiona-
tion of rabbit, sheep, horse, goat
(Hebert et al., 1973); bovine and
piglets bovine (Logan et al., 1974)
and piglets (Kennelly et al., 1979)
were recommended. Three precipi-
tations were nceded to free the ma-
terial from haemoglobulin. Immu-
noglobulins rich fraction. At the
mean time atrials to use them for
immunoprophylaxis against E.coli
infection in chickens were attempt-
ed.

MATERIAL
AND METHODS

Preparation of immunoglobulin
(Ig)- rich fractions :

a. Determination of the optimal
ammonium sulphate concentration
for precipitation of IgM and/or
IgY:

Pooled chicken blood samples
were collected from the processing
plant in sterile containers for serum
separation. Stock ammonium sul-
phate saturated solution was pre-
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pared according to Hebert et al.,
(1973) and Awaad (1975) and
stored at room temperature. Final
solutions of 50, 60,70, 80 and 90
percent ammonium sulphate were
prepared (V/V) when needed from
the stock saturated solution. One
volume of chicken serum was gent-
ly stirred while an equal volume of
ammonium sulphate solutions of a
given concentration was slowly
added and mixed well to obtain fi-
nal concentration of 25, 30, 35, 40,
45 and 50 percent of ammonium
sulphate serum mixture. The mix-
tures were left at room temperature
for 4 hours and centrifuged to pack
the precipitated protein. The super-
natant fluids were collected and
stored at -20°C. The precipitates
were resuspended in distilled water
to the original volumes of sera.
Two further precipitation cycles
were carried out in a similar man-
ner (Higgins, 1575). The fractions
concentration was measured by Bi-
uret method (Weichselbaum,

lami ectro-
phoresis (PAGE) and immunoe-
Jectrophoresis:

The protein fractions was sub-
jected to electrophoretic analysis
by using the polyacrylamide gel
columns (Davis, 1964 and Orn-
stein, 1964). The gels were stained
with amindo black 12 B in 7% ace-
tic acide then destained. Reading
of gels was carried out by scanning
through Beckman Scanner (Harb
et al., 1973). The conformation,
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identification and the relative mo-

bility values of the zones were de-

termined as dscribed by Glick,

(1968) and Schellner (1970 a &

b). The immunoelecterophoretic
analysis of the sediments and su-

pernatents were carried out as

adopted by Grabar and Williams,
(1953). The anti-chicken serum

was prepared in rabbit according to

Williams and Chase (1968).

Experimental:
Prophylactic effect of serum

Ig-rich fractions on experimental
E.coli-Infection in chickens:

Two-hundered and ten, 6-day-
old, male egg-type chickens were
divided equally into 10 groups (1-
10), housed separately in batteries,
and fed on a commercial ration
free from antibacterial drugs.
Chickens of groups 1-2 were in- |
jected with 5.5 and 11.0 mg/bird |
respectively of IgM-rich fraction |
intramuscularly, while those of
gorups 3-4 were similarly injected
with 35 and 70 mg/bird respective-
ly of IgY-rich fraction. Groups 5-6
received 16.5 and 33.0 mg/bird re-
spectively of IgM rich fraction
orally, and groups 7-8 received 105
and 210 mg/bird respectively of
IgM-rich fraction by the same
route. The Ig doses used here in
were based on results reported pre-
viously by Awaad (1975). Group 9
was kept as infected-nontreated
control and group 10 served as
noninfected non treated control.
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Twenty-four hours after admin-
istration of Ig fractions all chick-
ens, except those of gorup 10, were
infected subcutaneously with a

constant dose of 25x106 viable

cells/bird of E.coli serogroup
0-5:Kgp (B-) as adopted by Harry

(1964). The chickens were kept
under observation for 21 days;
dead and survivors were subjected
10 postmortem and bacteriological
examinations. In calculating the
percentage of protection only those
birds which survived at the end of

the observation period without evi-
dence of persistence of the inocu-
izted pathogen in their internal or-
gans, as judged by bacteriological
examination, were considered ac-
cerding the the following formula;

No. of total survivors-No.of survivors with
isolation x 100

Total No. infected

itiv

tSUL

The optimal concentration of

ammonium sulphate for total gam-
maglobulin precipitation was 30%,

while 25% concentration was bet-
ter than other concentrations in
precipitation of IgM. On the other
hand, 45% ammonium sulphate
concentration was the best for pre-
cipitation of IgY (Table 1). The
clectrophoretic profiles in polya-
crylamide gels as well as the im-
munoelectrophoresis against anti

chicken serum were demonstrated
in Fig. (1).

Prophylactic_effect of serum
[g-rich fractions on experimental
E. coli-infection in chickens:

The results are given in Table
(2) in infected nontreated birds
symptoms appeared 1-3 days and
deaths occurred 1-4 days postin-
fection. In infected Ig-pretreated
birds, symptoms and deaths oc-
curred 5-8 days and 10-13 days
post infection respectively in orally
and intramuscularly pretreated
groups. The symptoms observed
included depression, somno-
lescence, huddling, droopy wings
and pasty vent.

Mortality in intramuscularly

Table (1) : Recovery of immunoglobulins from pooled chicken sera after
precipitation wih different ammonlum sulphate concentrations .

Saturated Recovered gammaglobulins
Examined | ynmonjum | Proteln [ = = = = = = = = PR L
sample | iphate % | EM% g% ©  Percentage
IgM | 1gY |Total & IgM|IgY | Total
Original - 4.7 0.2 15 | 1.7 ! 44324 | 368
25 0.2 0.0 0.1 0.1 § 13| 400 | 513
The third 30 0.1 0.0 o1 | o1 , S1|521| 573
ricipltate 35 0.5 00 |03 |o3 Yel]sul] su
40 1.1 0.1 0.6 06 1| 62| 500 56.2
ammoniam a5 2.0 01 |10 |11 , 45525 | 570
sulphate 50 0.8 00 | o3 | o4 ' s6|387] 44
i
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(1)) Precipitates obtained from pooled chicken serum vith different
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' concentrations of ammonium sulphate.
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Table (2) : Effect of Ecoli lnfection (serogroup Oyy:Kgp B) on chickens preirested
with serum Immunoglobulins 24 bours prior to Infectlon (a)
2, Mortalit !
G;":P birds / | Treatment A';:ﬁ:u.:lr ml:&!rﬂ No.| & N,d N s;ﬂh::d," (
" | growp . 0. of +ve. 0 g .
it reisolations resolations | No | &
1 i | IgM IM 35 2 95 2 19 | %05 1 8 8S.7
2 21 IgM M 11.0 1 148 1 20 |952 1 19 | %05
3|l A IgY M 5.0 3 1143 3 18 | 85.7 4 4 | 6.7
41 IgY IM X I X 2 19 | %05 4 15 | 14
5 2 IgM Onl 165 3 | ns 5 16 {762 3 13 | 618
6 21 IgM Onl 330 295§ 2 19 | %05 1 18 85.7
i 21 IgY Onl! 105.0 2 95 1 19 | %05 5 14 687
8|1 2 1Y Ol | 2100 | 3 |143 3 18 |857 5 13 | 19
) A v - - 11 | 524 1 10 | 476 6 4 19.0
0(0) 2 - - - 00 0 21 {100 0 0 | 1000 |

Bubcutaneous Infection with 25 x 10 viable eells/bird .
Posltive control knfecied mtr-'ud i
¢) Negative coatrol (n0ulafected-nOntreated).
Survivor carriers were considered as If dead kn cakulating the percentage of protection .
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pretreated groups ranged between
4.8-23.8% and 9.5-14.3% for IgM
and 1gY pretreatments versus 9.5-
23.8% and 9.5%-14.3% in orally
pretreated groups respectively. in
infected nontreated birds mortality
reached 52.4%

The frequency of reisolation of
mnoculated E.coli from survivers
was generally higher with IgY than
with IgM pretreatments regardless
of the dose or route of administra-
tion while infected nontreated sur-
vivors yielded a higher rate of reis-
olation than either Ig-pretreated
gorups. The protection levels
against mortality plus persistance
of E. coli were comparatively high-
er with IgM than IgY pretereat-
ments, regardless of the dose or
route of Ig-adminstration.

DI SION

The optimal concentration of
ammonium sulphate required for
precipitation of maximal am-
mounts of chicken immunoglobu-
lin was investigated. The percent-
ages of recovery of
immunoglobulin ranged between
4.5-11.3 and 38.7-52.5 for IgM and
IgY rich fractions respectively.
These results clearly showed that
- 30 percent final concntration of
ammonium sulphate was superior
for precipitaiton of the total immu-
noglobulin (IgM and 1gY), where
as 25 and 45 percent final concen-
trations were optimal for precipita-

Vel.Med.J., Vol.40,No.3(1992)

tion of maximal amounts of IgM
and IgY respectively. Our results
completely accord with the con-
firm those reported by Awaad
(1975) who recorded the optimal
concentrations of the ammonium
sulphate for maximal precipitation
of chicken immunoglobulin (IgM
and 1gY). These results might help
in the process of producing puri-
fied avian immunoglobulins which
was considered as a major problem
(Kramer, 1973) because chicken
immunoglobulins precipitate in di-
luted buffers and polymerize in
concentrated ions when separated
in ion exchange chromatography.

The low level of IgM obtained
in comparison to the IgY level
might be explained in the light of
the report of Higgins, (1975) who
concluded that the yields of the
fowl IgM in terms of the total
quantity of protein are generally
low.

The results achieved when IgM
or IgY-rich preparation was given
24 hours prior to E.coli (serogroup
78 Kgg) infection (Table 2) gener-

ally indicated that pretreated
groups were about 3-5 times more
protected against mortality and the
inoculated pathogen persisted more
than infected nonpretreated groups,
regardless of the route of adminis-
tration or class or dose of Ig used.
This confirms previous reports
(Awaad, 1975, Youssef, 1976) and
suggests a considerable protective
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value for the Ig preparations used
which is presumably of a specific
nature. The presence of specific
antibody activity to_E.coli or other
bacterial pathogens in the Ig prep-
arations used was not checked.

In this experiment it was found
that the degree of protection
achieved was dose, route and Ig-
class dependent. Thus, the higher
Ig doses were superior to the lower
doses, and the intramuscular route
and the IgM-rich fraction were
more protective than the oral route
or the IgY-rich fraction. This influ-
ence is presumably due to quantita-
tive difference in antibody content
of the inoculum, and differences in
the rate of transfer and distribution
of the Ig and in the binding capa-
bilities of the Ig molecules.

In conclusion, it appears that the
use of serum Ig in the prophylaxis
against E. coli infection has a good
value in protection of chicken
against E. coli infection.

SUMMARY

The optimal concentration of ammoni-
um sulphate required for precipitation of
maximal amounts of chicken immuno-
globulin (Ig) was determined. The third
precipitate and first supernatant fluid ob-
tained from treatement of pooled chicken
serum with 25, 30, 35, 40, 45 and 50% fi-
nal concentrations of ammonium sulphate
were electrophoretically analysed in poly-
acrylamide gels as well as immuno elec-
trophoretically examined against anti-
chicken serum prepared in rabbits. 30%
ammonium sulphate concentration was
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optimal for precipitation of total immunc
globulins from chicken serum, 25% fa
precipitation of IgM and 45% for precipi
tation of IgY.

When serum [gM or IgY-rich fractio
preparation was given 24 hours prior to E
coli (serogroup 078:k 80 infection, prTa
tected the experimental birds (about 3-!
times) against mortality and persistence o
the inoculated pathogen than infected
nonpretreated groups, regardless of the
route of administration or class or dose ol
Ig used. The degree of protection prove
to be dose, route and Ig-class dependent.
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