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INTRODUCTION

There are situations in veterinary medicine in which
it is desirable to enhance the immune response. These
include the potentiation of normal immune response

in order to enhance protection or to overcome the
immunosuppressive conditions.

As the use of many molecules regulating immune res-
ponses jg an active area of research to increase
the body defence to most serious diseases. Transfer
factor is one of these molecules which proved to
have important immuno regulatory potential.

Transfer factor (TF) is a dialyzable leukocyte extr-
act (DLE) which is capable of transfering cellular
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immunity from skin test positive donors to a skin
test negative recipient (Lawrence, 1955). The admin-
stration of this factor was found to induce lympho-
cyte stimulation and production of mediators of
cellular immunity (lymphokines) in the presence of
the same antigen against which the donor of the TF
has been sensitized (Klesius and Kirkpatrick, 1983),

The TF preparations are non-antigenic and non toxic
molecules which have no direct effect on the humoral
immunity (Klesius and KY¥rkpatrick, 1983). The appar-
ent lack of antigenicity and pathogenicity and the
immunizing capabilities render it as an appropriate
immunotheraputic and immunoprophylactic tool.

In studies carried out to evaluate the protective
value of transfer factor preparations, the results
have been encouraging, whereas dramatic improve-
ment in resistance against several microbial and
parasitic agents had been reported (Liburd et al.,
1972, Schulkind, et al., 1972, Catanzaro and Spitler,
1987 Richard, et al., 1978; Miksiewicz et al., 1981;
Klesius, 1982; Kita et al., 1984 and Smith et al.,
1982). Moreover, using transfer factor therapy signi-
ficant clinical improvment had been reported in many
viral infections including disseminated vaccinia,
measles, congenital herpes simples, Zoster cytome-
galo virus, influnza virus and hepatitis B virus
(01son and Drube, 1978, Amanullah et al., 1981;
Rodae, et al., 1985; Mayer, et al., 1985 and Carey,
et al., 1987).

The present study was designed to evaluate the
protective value of Newcastle Disease Virus speci-
fic transfer factor (NDV-S-TF) in chickens using

the challenge test. Also, the immunomodulatory
effect of NDV-S-TF on the immun response of chickens
to NDV-vaccine was investigated.
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MATERIAL AND METHODS

1. Material

* Chickens: Two hundred and seventy five, one day
0old commercial (Hubbard) from a private company
were used for this investigation.

They were kept under standard hygienic conditions,
fed on standard ration and watered d Lib.

* Newcastle disease virus (NDV) strains:
a. Vaccinal strains:

- Lasota vaccinal (Batch No. 2080 A) produced by
Intervet International (B.V. Boxmeer-Holland) with
titre of 107. 1E1D50 was used for vacciantion of
experimental chicks.

- 0il adjuvant emulsion vaccine of Newcastle disease
(BAtch lote 09055) produced by Intervet Inter-
national (Boxmeer-Holland) was used for immuniza-
tion of chickens used in preparation of (NDV-S-TF)
transfer factor.

b. Challenge strain:

A local velogenic viscerotropic strain of NDV isola-
ted and identified by Sheble and Reda, (1976) with
an initial titre of 100 EID5g, 0.2 ml was used.

* Media:

- Lymphocyte sepration medium (Sigma U.S.A.) was
used for separation of mononuclear leucocyte from
peripheral blood.
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- RPMI 1640 tissue culture medium was used in the
lymphocyte transformation test.

- Sterile foetal calf serum (Gibco Limited, U.K.,
Batch No. 310620 A).

* Reagents:

- Heparin solution ampules (5000 i.u.) were used as
anticoagulant.

- Phytohaemagglutinin-P (PHA) Sigma, U.S.A. (Lot
No. 25F-9640) used as a non-specific mitogen in
the lymphocyte transformation test.

* Stains:

- Trypan blue stain (Difco Laboratories U.K.) was

used for staining of lymphncytes to determine
their viability.

- Acridin orange (Sigma U.S.A.) was used as 1% solu-
tion for counting lymphocytes.

* Kits:

Kits for glucose consumption (God. Pap method).

Enzyme kits for sugar consumption for detection of
residual glucose in RPMI medium (Bohringer Manheim
GmbH Diagnsotica, West Germany Cat. No. 986721) were
used.

Methods:

1. Preparation of Newcastle disease virus specific
transfer factor (NCV-S-TF).

a. Separation of lymphocytes:

Blood was collected from one hundred 6 weeks old
chickens immunized with oil adjuvant NDV vaccine.
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Three weeks post immunization, the vaccinated chic-
kens were slaughtered and blood was collected in
sterile vials containing preservative-free sodium
heparin (20 i.u./ml) as anticoagulant. The collec-
ted blood was used as a source of mononuclear leuko-
cytes (CMNC) for the preparation of Newcastle disease
virusspecific transfer factor.

Separation of monouclear leukocytes (MNC): the mono-
nuclear leukocytes were separated using density
gradient centrifugation on ficoll-hypaque Sp. gr.
1.077 (Boyum, 1966). The harvested MNC were washed
3x with sterile PBS, pH 7.2 and the cells were fin-
zlly resuspended in RPMI-1640 medium. The recovered
cells from all blood samples were pooled and resus-
pended in RPME 1640 medium. Using trypan blue exclu-
sion test (Huddson and Hay, 1980), they viability
znd count of the lymphocytes/ml were determined.

b. Preparation of lymphocyte dialysate (RDV-S-TF):

Lymphocytes cell suspension containing &4 x 1010
lymphocytes were subjected to 10 cycles of freezing
znd thawing at 40°C and 37°C respectively. This was
followed by sonication for 15 min. Using Sonicator
zpparatus Dynatech Sonic Dismenbrator.

The lymphocyte cell lysates (200 ml) were placed in
dizlysie bagse* and dialyzed against 10 volumes of
sterile dist. water (4 liters) at 4°C for 96 hours.
Then the dialyszte was devided into aliquotes of
10 ml, lypholized and kept frozen until used.

c. Calculation of lymphocyte count giving transfer
factor dose in 10 ml of the dialysates:

The calculation was performed according to the
equation (Mostafa, 1991):

* Cellophane tubing were obtained from Union Carbide
Coroporation 633 West Chicago, Illinois, U.S.A.
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No. of Lymphocytes giving No. of lymphocytes in the
TF in 1 ml dialysate = _dialysis bags.

Volume of dialysing fluid

In the present work 10 ml of the dialysate content
of one vial was adjusted to contain transfer factor
extracted from 1 x 108 cells.

Sterility test on the prepared TF was made by cultiv-
ation of some randomly selected vials on routine
bacteriological media according to Cruickshank,et al.,
(1985).

2. Lymphocyte transformation test:

A modified method of Lucy (1974 & 1977) Charles et
al. (1987).

3. The Blastogenic response of peripheral blood
lymphocyts

Was measured through biochemical estimation of resi-
dual glucose in culture media using the glucose
consumption test described by Shimakura et al.,
1985; Ishikawa and Shirahata, 1986 and Ramadan et
al. (1991).

4 . Baemagglutination inhibition test:
Was carried out according to Glanck (1979) and ‘the
antibody titre was expressed as Geometric mean titre
(GMT) according to Brugh (1977).

EXPERIMENTAL DESIGN
As illustrated in Table 1, one hundred and seventy

_five 32 day old chicks were divided into seven chi-
ken groups (A-D) consisted of 25 chicken each. These

N
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chickens did not receive any vaccine or drug before
the begiming of the experiment. Chickens in group A
were kept as negative control group. They were nei-
ther vaccinated no treated with transfer factor
therapy. Chickens in group B were vaccinated against
NDV using Lasota NDV vaccine intra occularly. Chic-
kens in groups C, D and E were treated both with
Lasota NDV-vaccine and NDV-S-TF therapy, however,

in a different manner, where group C recieved the
vaccine and the NDV-S-TF simultaneously. Chickens

in group D, however, received ND-S-TF therapy 3

days before NDV vaccination. The NDV-S-TF therapy
was given by I/M injection in the two groups. In
group E, however, TF was given orally and simultan-
eously with Lasota NDV-vaccine. Chicken in the rema-
ining groups were treated only with transfer factor
therapy which was given by I/M route in gorup F, and
orally in group G.

Evzluation of the immunopotentials of the NDV-S-TF
wzs done using challenge assay, measurment of the
developed antibodies using haemagglutination inhibi-
tion test the antibody titer were expressed as
Geometric mean titre (GMT) according to Brugh, (1977)
and also, by measuring the extent of lymphocyte blas-
togenesis using the glucose consumption assay.

RESULTS

1. Effect of NDV-S-RF therapy on the extent of trans-
formation and proliferation of chicken lymphocytes
in response to phytohemagglutinin (PHA) and NDV
antigen:

Data presented in Table (2) show the extent of
blastogenesis of lymphocytes obtained from chckens
differently treated with NDV-S-TF as measured by
glucose consumption assay. Lymphocytes obtained
from chickens treated with NDV-S-TF and NDV vaccine
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Table (1):

Y6

Experimentaldesign

']
Chicken|No. of NDV NDV-S-TF**
Chickens|vaccine*
group group 1/H Orally
A 25 - - - (negative !
control) !
B 25 + - - (vaccine i
control) 1
c 25 + 4008 o — :
Combined i
D 25 + At K — therapy |
| £ 25 - - 4 — '
F b A - + -
G 25 - - +
. NDV vaccine used was intraocular insitilating of

LaSota NDV-vaccin.

"o The dose given was 5 vials/chicks = Which means
that each bird received dialysate obtained from 5
x 108 lymphocytes lysate.

»s» Both the NDV-vaccine and the NDS-S-TF were given

simultaneously.

s»ss NDV-S-TF was given 3 days before vaccination with

NDV-vaccine.
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(groups C, D and E) showed significantly higher
stimulation indices compared with stim. index of
lymphocytes from control groups (A & B). Again
lymphocytes from chicken groups treated with NDV-S-
TF alone (groups F and G) showed markedly higher
stimualtion indices as compared to the negative con-
trol groups A and B. However, the immunopotentiating
effect of the NDV-S-TF therapy alone was particulary
strong when the lymphocyte transformation was measu-
red 3 days after adminstration. Then, it rapidly
decreased to the normal levels of unstimulated
lymphocytes.

2. The effect of NDV-S-TF therapy on the humoral
immune response developed against NDV-vaccine:

Results shown in Table (3) dgoument the immunopten-
tiating effect of NDV-S-TF on humoral immune response
developed against NDV-vaccine. The most strongest
immunopotentiating effect was observed in chickens
received the NDV-S-TF orally at the same time of the
¥DV-vacciantion where a geometric mean titres (GMT)

of 142.9 and 55.0 were measured in sera of these
chickens (group E) after one and two weeks post
vaccination respectively. Compared with a GMT of

5.7 and 27.9 measured after the Same time intervals

in chickens vaccinated with NDV-vaccine alone (group
). Again as compared with the control group B highly
eignificant rise in GMT against NDV vaccine was obser-
ved in chicken eimultaneously treated with NDV-S-TF
(1/¥) plus NDV-vaccine, where a GMT of 107.2 and 119.4
were measured after the same time intervals respec-
tively.

Injection of NDV-5-TF,three days before vaccination
with NDV vaccine stimulated relatively higher GMT
which reached to 29.0 and 64.0 when measured at one
and 2 weeks post vacciantion. However, the simultan-
eoug adminstration of the NDV-S-TF with the DNV -
vaccine was the most effective way.
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Table (2):
Effect of NDUV—S—TF administration ot
lyvmphocyte transformation measured
glucose consumption assay

LA

| e we

98

137-5-11

Stizuletion indexg

3 geye poet KDV-
81

F therepy

) weel post zdrinstretion
of KDV-

S-TF therepy

Tve weeks poet adeinisin
of KIW-S-TF therepy

5
{ Trestrestifoste | PEL KDV FER KLV FEL Eiiﬂ’_
¢ _ i

! I 1
% p ) - | - |- 1.60 [1.19 1.32 1.17 1.4) )t
| ; 3 . 38
b | « + - |- .70 [2.10 2.90 1.86 7.50 L
i | E i 2.0
f ¢ } ¢ ; s |1 ] o450 [4.20 4.10 3.70 5.0
! ‘ ! 1.1
; : « L« e s (3.0 3.0 1.70 2.0

g B

|2 Lo o] e [s.oe 618 3,70 2.0 ;
1 i 1 !:
{ ¢ | - |+ s | s s 2.10 2.06 1.5 I
f { 2

' i .08
‘ - ¢ | oral | 3.60 (3.90 1.90 1.30 S
l.- _d —— R i S R, P ==
4 Stinplation Jndex.
: Fri-S-7F wer gives sipulteneous with the KDV vaccine.
' FUV-5-7F wit gives 3 diys before the NIV vaccine.
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3. Effect of NDV-S-TF theraby alone or combined with
NDV-vaccine on chicken resistance to challenge
with virulent NDV strain:

As shown in Table (2) administration of NDV-S-TF
together with NDV-vaccine (groups C,D and E) induced
100% protection rate, compared with 86.67% protection
rate in chickens receiving the vaccine alone (group
B). In groups treated with the NDV-S-TF alone, pro-
tection rates of 20% and 13.6% were recorded in
chickens receiving the NDV-S-Tf I/M (group F) or
orally (group G) respectively. Compared with a zero
protection rate in the negative control chickens
(gorup A).

DISCUSSION

The concept of immunopotentiation has become increa-
singly important in recent years, particularly in
regard to enhancing responses against infectious
zgents. Newcastle disease virus is the most serious
disease in Egypt which lead the research to enhance
the immune response against it and improving the
immune resposne of its vaccine specially by specific
immunostimulant which potentiate the cell-mediated
and humoral immune response to this virus.

Transfer factor (TF) is a dialyzable leukocyte ext-
ract which is capable of transfering specific cell
mediated immunity (CMI) from immunized donors to
negative recipient. It has a low molecular weight,

is non antigenic and non toxic (Baram and Condoulis,
1970 and Burger and Wayburn, 1971). Nevertheless,

the efficacy of TF to transfer cell mediated immunity
is not influenced by the maternal immunity (Asher et
al., 1978).

All the abovementioned properties of the TF nomi?ate
it as an ideal immunizing agent particularly against
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Table(3):
rffect of NDV-S-TF factor adﬂﬂJHTtrﬂtig

onn the geometric mean titres (GMT) Qf
haemagglutination inhibition antibodie,
developed against NDV—-vaccine.

- T ——
e s — — —— 1

hicken|NDU- NDV-5-F GMT@ of .HI measured after!
igroup |vaccination [
f ! treatment [Route|]l week post [2 weeks post
| I vaccination |vaccination
4 | - - |- 0.00 0.00
| = 5 . - |- . 5.70 27.90
|
C E + + 1/M4 107.20%» 119.40**
> | 4 + |1i/mes| 29,90 64.00
E | 4 +  |oral 142,904+ 55.70%
: !
F | - 1 I/M 0.50 0.70
G - + Oral 0.50 0.70
e The result are a mean avearage of 10 pooled
samples from each group.
& KDV-5-TF was given simultaneously with the NDV-
vaccine, '
$% NDV-S-TF was given 3days before the NDV-vaccine.

Significant (P<0.05).
Highly significant (P<0.01).
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infections which are dependant on cell mediated
immune responses like viral diseases (Lobugio and
Neidhart, 1976 and Nikonenko et al., 1990).

In the present study by using glucose consumption
assay the ability of NDV-S-TF to transfer CMI was
investigated. The obtained results (Table, 2)
document clearly this capability where the lympho-
cyte blastogenesis response was markedly potentia-
ted in NDV-S-TF treated chickens not only against
the PHA polyclonal T-cell mitogen, but also against
the NDV antigens. This indicate the specific trans-
fer of cellular immunity and also general potentia-
tion of the lymphocyte response (non-specific activ-
ation). The efficacy of TF in transfering specific
CMI and non specific potentiation of lymphocyte has
already been reported by many investigators

(Shusuki Tsuji et al., 1964; Liburd, et al., 1972;
Gallin adn Kirkpatruck, 1974; Fundenberg et al.,
1980; Klesuis et al., 1980; Ashorn, et al., 1983;
Georgescu et al., 1985; Joulian, et al., 1985; Mayer,
et al., 1985 and Nikonenko., et al., 1990).

Also it was proved that NDV-S-TF was effective not
only parentrally but also by oral route and in some
experiments (see Table, 4). This route was even
more effective than the other routes. The administ-
ration route independancy of the TF preparation has
been reported by several authors. (Ascher et al.,
1978; Ross and Halliday, 1982 adn Klesius and
Kirckpatrick, 1983). This extra advantageous pro-
perty of the TF as immunizaing agent is of outmost
importance, particularly in massive vaccination
programms.

In concern with the effect of TF on the humoral
immune response, it has been reported that TF does
not induce direct stimulation of specific humoral
immunity (Khan et al., 1979; Gallin and Kirkpatrick,
1984 and Klesius et al., 1983). However, if it used
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Table (4):
The effect of NDV—S—TF therapy on
+he protection rate of chickens
challenged with virulent
Newcastle Disease virus

— - = — n——"--_:-"_.'._.:.l:::m-‘:mtj
Chichen|Veceination|KDV-8-TF ke, of Fettern of wertalitiee of bo. of [Fretectice
group |[with chellenged{chichene per days peel challenge [survivers| rate
KOV-veceine|treatrent|Rout [chichent
ey 4 [day 8 |dey € [day 7 |day &
} . 15 b] ¢ i 1 ] 1}
E i . 15 . l ) 13 6. 6%
C 1 1 1K 15 - - . . - 15 100.0%
i 1 1 AL 13 . . . - . 15 100, 0%
) q t foral!| 13 S R I R I AT 109. 0%
F . ! I |1 - 11 s |- |- 3 20.0%
4 B ¢ Oral® 15 - 1 5 - )| i 13.3%

@ NDV-S-TF treated chickens recieved - a dose of 5
vials/chick which represent dialysate obtained
from a total of 5 x 108 lysed cells.

* NDV-S5-TF was given simultaneous with the NDV-
vaccine.

" NDV-S-TF was given 3 days before NDV vaccination.
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as adjuvent, it potentiate the produced humoral
immune responses, probably through the effect of
transfer factor activated T-helper cells (Klesius
and Kirkpatrick, 1983 and Huard et al., 1978). In
the present work, similar results were obtained
vhere adminstration of NDV-S-TF alone either orally
or I/M did not stimulate significant antibody.
production against NDV-vaccine. However, the simul-
tancous adminstration of NDV-vaccine and NDV-S-TF,
induced extraordinary immunopotentiation of the anti-
body production (See Table, 3) which directly took
the form of a secondary immune response.

The specific and non-specific immunopotentiating
effect of the NDV-S-TF was further documented by
the challenge assay where the simualtaneous adminst-
rztion of Lasota NDV- vaccine and NDV-S-TF induced
100% protection, (irrespective of the route or the
time of NDV-S-TF therapy), compared with 86.6%
protection rate in those recieving the NDV-vaccine
zlone. Thus, the NDV-S-TF improved relatively the
disease resistence in treated chickens.

However, in chickens treated with NDV-S-TF alone
1/M or oreally the protection rate was very low rea-
ching to 20% and 13.6% respectively. Although this
rate is low but it is still far better than the
untreated chickens which showed a zero protection
rate. Such low protection rate in the I'DV-S-TF
treated chickens can be attributed to many factors;
firstly the proper immunizing dose of NDV-S-TF is
not known and should be determined and secondly the
TF preparation does not stimulate antibody forma-
tion which ie known to play an important role in
resistance to NDV infections.

In conclusion, the present work documented clearly
the efficacy of TF preparation to transfer CMI, and
declared its strong immunopotentiating effect on
the humoral and cell-mediated immune response in
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chickens against Newcasle disease virus. However,
more investigations are required to determine the
proper dose of TF preparation and the frequency of
adminstration required to induce fully disease
resistance.

SUMMARY

Efficacy of the adminstration of newcastle disease
virus-specific-Transfer factor (NDV-S.TF) either
orally or intramuscular injection in chickens was
evaluated. The results revealed that NDV-S-TF poten-
tiated the lymphocyte blastogensis response against
PHA mitogen and NDV antigen; as well as induced
extraordinary potentiation of the haemagglutinating
antibody production against NDV in treated chickens
than non-treated one.

Chickens innunized with NDV-S-TF and challenged were
shoused good protection percentage then non-innunized

birds.
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