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EVER MMUNE

Rift Yalley Fever (RVF) is an arthropod borne vi-
ral discase , affecting animals and human . It is an

economically important viral disease and widely
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S(MMARY INTRODUCTION
iy this work , two types of Rift Valley Fever
RVF) yaccine were prepared, the first contain
05% saponin while the second contained 25 %

pedmlt oil . Twelve sheep were divided into

four groups » first group (G ) was vaccinated with
hinary inactivated RVF vaccine with 0.5% sapo-
ain, the second group (Gp) was vaccinated with
binary inactivated RVF vaccine with 25% peanut
ol the third group (G3) was vaccinated binary in-
wtivated RVF vaccine with 50% aluminium hy-
droxide gel while the fourth group (Gy) left as a
control (non vaccinated ) . All four groups werc

challenged test with virulent RVF virus .

The results revealed that the best vaccine is RVF

. Yeeine containing peanut oil where EDg equal
I'ml and gave a higher level of antibody
°"°f the period of the test compared with that

" Oher vaceinated groups when tested by SNT

“ ELISA tests .

distributed in different localities of Africa where
periodic epizootic and epidemic occurred causing
heavy losses among lambs and calves. RVF dis-
ease is caused by an , RNA, single stranded virus
belonging to family Bunyaviridae WHO (1982)
and Connie (1996) . The appearance of RVF dis-
ease in Egypt in 1977 (Imam et al. 1997 )and its
reappearance in 1993 (El-Gabery et al., 1994 ) in-
creased the demand to develop a potenty inacti-

vated RVF vaccine .

The adjuvants are modulators of the immune Sys-

tem . One of these adjuvants is saponin (Ramon,

1925 and Peters, 1993) .

Today saponin is included in a large number of
{ is a glycosides widely dis-
The mode of action of

tive substances

veterinary vaccines . I

tributed in plant families -

saponin is that they are surface ac
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ssentation of antigen
s . Being Jetergents they
(he addition of hydro-

p enhances thei
t0 ,mjns, whic
s macrophages and

ol
phobic ™ iymph node sinus
dependent arcas (Wak-

ially availa-
adjuvan ted vaccines are commercl
% of viral discases . 0il emul-

ble for a wide variety
sions release antigen over Jonger period of time
md produce a more pronounced increase in the
;mmune response after one dose than do alumin-
~ jumadjuvants. In addition to trapping antigen, oil
s emulsions increase the circulation and trapping of
Iymphocytes in draining lymphoid tissue . Oil ad-
juvants may also affect the immune response by
,m the physical presention of antigen to
macrophages (Vanselow, 1987) . The oil must be
(’M viscosity , highly homogenous , low
available from natural source (vegetable

of this work is to study the effect of
an adjuvant ) compared with peant oil
= ) when added to Rift Valley Fever
vated vaccines on the immune re-

- tute ,A.R.C. Cairo . The chemical composition o
peanut oil are : Todine number 93.3. saponificaion
number 205 5 fatty acids (Balmetlc 8.3. Stearic

of both saponin and peany, bl vy

1-1-1-2 Baby mice: |-3 days clneg

for safety of the vaccine 4 “d ice v

adjuvants . 0xje; (“%4
ly wth‘

1-1-2 Sheep :

{-1-2-1 Twelve susceptible sheep

age were used . of i g |

|
|
|

1-1-2-2 Four lambs of 5 - 10 days dllg
three for safety of the RVF —— Were “M
fourth as a control . d

1-2 Virus : Rift Valley Fever (RVE) virug o}
des1%nated as  ZH501 and pyy [i[-restram
10’ TeDs /ml . 9
1-3 Adjuvants :

1-3-1 Saponin : it was obtained as 3 POWder frop
Ke hlight LTD , England and prepared g 0g
solution in double distilled water it was kept gyer
night at 4 ° C then filtrated through Seitz (EKs)
filter . It was used as adjuvant with different per-

centages .

1-3-2 Peanut oil : (arachis oil ) Kindly supplied
by Dr. A. A. Ibrahim, Soil ; Water Research Inst-

toBalley 1951 ) . It was cxtrdclcd i

: g to (AOALC, 1975) using Soxhlet PP¢
and PCtGroleum ether (at 60 - 80 'c ) ford
of 6 hours as an extract . It was also US®
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ods fe &8
;M‘d' ity test * /\dult mice a.s. well as baby
2l 250 for the safety of adjuvants used in
g W
o€
':0“"‘ prcp dijuvant
\ rccn[ Of a _]U
cach :d yp for adult M
pab)

gy’

ration - Two groups of mice for
were inoculated 1/C for

ice then observed for 10

ration of vaccines -
’ ctivation * The RVF virus was inacti-

21 Ina .
2 9 Binary @—Bromethyl ammonium bro-
W.wd . sodium hydroxi
elaar (1991).

de ) according to Black

wi
and Bess

2.2 Addition of adjuvants -
z-sapoﬂi“ as added with 0.5% to inactivated vi-
*

s then equal amount Of aluminium hydroxide
g glso Was added .

ed equally to aluminium hy-

as add
s then

+ peanut oil W
oxide gel mixed hardly to be homogenou
amount Of this mixture was added to the in-
ctivated RVF virus and again mixed hardly to be
n the vaccine emulsified by ultra-
and kept at 4Ct0 observe the
f their components over
Usually dissociation up

the efficiency of vac-

homogenous the
conic emulsifier

ible dissociation O
Jong period (0ne month ) .
0 5 percent does not affect

cine (Rochdy. 1996) -

23 Evaluation of the vaccine :- The prepared
inactived RVF vaccines were tested for the sterili-
-ty to be free from any bacterial , fungal of myco-
| 4l contamination at Quality Control Lab.

.,Giza.Vol.46,No.4 B (1998)

2-3-1 8§
hahy‘ ::::3'::: ;esl' — The safety was performed in
s 010 (I,l‘n‘n(e by I((' inoculation and in
i vitas (S:ys old )by inculation of 10 ml of
(5 ml I/P and 5 ml $/C)then these ani-
mals‘ were observed for 10 days for any signs of
RVF disease or deaths (EI-Nimr .1980 and
Eman,1995),

2.3«

3.2 Potency test :- Adult mice (21-28 days
old ) were inculated 1/P by 2 doses of the vaccine,
one week apart, and then challenged to calculate

the ED gy according to Randall et al.. (1964) .

2-4 Seroconversion :-
2-4-1 Serum neutralization test (SNT) :- using

BHK cell culture system according to Walker
(1975) .

2-4-2 Enzyme linked Immunosorbent assay

(ELISA) :-

It was applied according to Voller et al. (1976) .

2-5 Experimental Design :- Twelve sheep were

divided into four groups .
-Gy Three sheep were vacc
vated RVF vaccine containing 0.5 % saponin .

- G~ : Three sheep were vaccinated with inacti-
vated RVF vaccine containing 25% peanut oil .
. G, : Three sheep were vaccinated with Binary
RVF inactivated vaccine only (50% aluminium

hydroxide gel) .
-Gy Three sheep Were considere

inated with inacti-

d as non vacci-

nated control .
+ All animals were abserved three month after

vaccination then challenged with 10" Tc IDSOImI
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n observed againl0 days

irus the 7

virulen
isease

for any sings ©f &

sion .

RESULTS AND DISCUSSION

Egypt during 1977- 1979 was calcu-

tbreak in :
= 80 million Egyptian pounds.

Jated to be more than

Due to the relatively low level of antibody re-
ainst live attenuated RVF (Smithburn
breed cows as well as native
n can be observed

sponse ag
strain ) in European
buffaloes and that even abortio

(Botros el al. 1996) and the disadvantage of alum

tivated RVF vaccine where its period of

gel inac
it is very important to develop

immunity is short .
the locally produced inactivated RVF vaccine to
give long period of immunity .

This study is directed towards the selection of
proper adjuvants that can elaborate a high and

long lasting immunity .

Essentially there are two important factors for the
production of potent RVF vaccine , first the virus
is inactvated by binary to ensure no residual in-
 fectivity remain, second a non-toxic and safe ad-
juvant should be added to enhance the immune re-
sponse to a satisfactory protective level .

When the toxicity test was carried out on baby
~ and adult mice , the result revealed that the non
toxic percentage of saponin which can be added

to the inactivated virus suspepg;,,
sion

is Os% Ellld 50% in case of Deam: (RVIa)
L

2 |
Loj Wh

deaths were observed as showy, in tah "
e (1)

The 3 types of vaccines were st
sterily o,

when inoculated in baby mice ¢]

and lampy
showed no elevation of body temp .
Cra[u

lambs and no signs of illness or deaths o .8
. . S Wera
served in mice and lambs .

Table (2) showed that the more poteny vaod
that containing peanut oil and aluminjyp, hy
ide gel as an adjuvant as its l-)l)50 was 0,0008

The immune response of vaccinated sheep
tested by SNT. Table (3) shows the neutrg
indices of all groups of sheep. It was noticeg
the sera of sheep vaccinated with RVF
with peanut oil (group 2) gave the highest ley
antibody response . The antibody titre reachet
protective level at the ond
(NI = 1.6) as Randall et al. (1964) suggested
the protective titre was log 1.7 while Walker
(1970) mentioned that log | is a protecting ¢
NI reached its peak at 10-12 weeks post vao
tion with mean NI of 3.2 - 3.3 These results
with that obtained by Gehan ( 1990) who fi
that sheep vaccinated with oil emulsion inacl
ed RVF vaccine had a high level of antibody

week post vacein,

Animals of G; which were vaccinated with
inactivated vaccine with saponin, showed a8
body level which do not great differ from :
group (G3) which was vaccinated with inac
RVF vaccine only, these results do not 481
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ined bY Rochdy (1996) .

0s° e

g indices (NIcs) of all groups of
p” I]@u[d el after challenge with virulent
o s efor about five days and then increased
oVF vlrusimum level . These results agree with
o the ™ od by Eman (1995) who studied Binary
afabtmr; RVF vaccine and was recognized ag

ivate .
phase which was also described by

jnacs
the pegal"®

Taha(1982)-

with regard 10 ELISA technique which was used
l .
o detect IgG antibody against RVF vaccine , Ta-

at :
from the ond [gG antibody was detected

Week post vaccination i
ySHii o7 BLISA 2 ation in G,. The
echnique as calculated with the

cut off value were
€re n accord; :
obtained by SN ance with the results

Duri i
Ing the period of the test G, G

d G
sh ; . 3 3
owed no s1gns of illness and temperature was

normal even after challenge (38.5 - 39.5 ), but
G4.sh0wed viraemia after challenge (39.5 - 41 ©)
which then declined to the normal .

Table (1) Results of Toxicity test in mice

F e I~ S
Adjuvants | Percentage I{C inocula?ion I/P inoculation
in baby mice | in adult mice
* 2% w7 *10/10
Saponin 1% 7 10/10
0.5% 0/7 0/10
100% 1/7 {ﬂg
i 75 % 1/7
Peanut oil 50% o/7 0/10
* Number of dead mice / Number of life mice
Table (2) Results of potency test in mice
*ED,/ml
Type of vaccine 50
Bainary inactivated RVF vaccine with Saponin 0.004/m!
T 1 | 0.0008/ml
Bainary inacti VF vaccine with Peanut 01
Dainary inactivated R A

* The minimum permici

Med.J, Giza Vol,46,No.4 B (1998)

Bainary inactivated RVF vaccine only
~*The minimum permicible limit of EDg,/m 0.02 / ml
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Table (3) Results of neutralizing antibody Index (NI)

in sera of sheep vaccinated with
different types of vaccines as well as challenge .
Type of RVF No. of Zm:?.m:&:m indices
vaccine animals e
before Weeks post vaccination Days post challenge
vaccinatio
1 ]2 314|168 |10 12 113157110
. 1 03 109113 |15]18f25]25 27 2712618 |23 ]27 |20
RVEF vaccine 2 01 107114 17| 19|22|25 |25 |35]|52 19 | 26 | 256 | 279
with saponin 3 05 Jo8 112 |17]|21]26]27 |2% 26 | 25|18 |27 |27 |30
Gy Meanof G,| 03 |08 |13 [163 1931243126 126 | 26 | 25|18 | 25 [267] 29
: 1 03 109117 {16 24[26[29 [30 31130 2012530 [ 309
RVF vaccine 2 02 108116 |16]25]27]|27 |33|33]32 21126 (34|37
with peanut 3 04 109115 15|27 (29|28 |32]35]3% 2512935 |37
oil(G,) Meanof G,| 03 [087| 1.6 | 1.57|253|273| 28 | 32 | 33| 32 22 |267] 33 |3.77
1 02 108 {12 |18 ]| 192526 [25 |25 |24 1.8 wm N.N ww
VF i =S 108 |11 117 §20|25]|27 |26 |29 (2819|263 :
—cﬂiq e w w.m 07 |12 117 11912624 |27 |29 |25 |17 |29 |29 |29
: 7311931253126 |26 | 28| 26|18 262528
7@% Mean of G;| 04 {076 |1.17 | 1.73 - o
4103 103 ]02]03[92 112711
IR0 Nt w 6clos Lo 1R lG SRt Rk ok el =
vaccinated ; 2|01 {03 |04 |05 04 |05]|03]|05]07 [10[17]3]
challenged P T e s [ o4 Jos [12 ] 1] 20]
Gy Meanof G,| 02 |03 |02 |03 03|04 |04 |04 |03]|04]08]12] 18] 2

G, = Binary inactivated RVF vaccine with saponin

G; = Binary inactivated RVF vaccine only
G, = Binary inactivated RVF vaccine with peanut oil

G, = Control non vaccinated challenged

CamScanner
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RVF IgG in sera of sheep vaccinated with different types of vac-

\E.

Table (4) Anti-
cines using ELISA techique .

Optical Density readings
‘ No. of = S
1 ﬁnﬂbﬂaﬂ animals| before Weeks post vaccination Days post challenge
vaccination

kuaamucuwuumquc

1 5050 10031]0.034]0.051] 0.059]0.168[0.178[0.170] 0.091}0.090 | 0.038 | 0.040}0.051 | 0.052

RVF vaccine 2 0010 10.030]0.041]0.041]0.0580.075|0.061 |0.062] 0.059]0.061 | 0.029 | 0.02910.027 | 0.049
with saponin 3 0020 10.040]0.042|0.040] 0.059|0.071 0.062 [0.063] 0.061]0.059 |0.041 | 0.051}0.053 | 0.058
(Gp ammu 0017 10.034/0.039] 0.045 0.0590.105 }0.100{0.098| 0.07 | 0.07 | 0.036 0.04} 044| 0.05
‘ . 1 0011 |o.0s52]0.061]0.041]0.501}0.521 {0.371 |0.410] 0.261]0.301 {0.150 0.250]0.19010.410
RVF vaccine | 2 0020 10.042]0.040] 0.080 0.7000.660 [0.660 |0.332] 0.301]0.3200.163 {0.19010.211] 0.390
with peanut 3 0012 10043 0.051]0.091]0.901 |0.741 [0.602 | 0.371 0.230]0.231 |0.095 | 0-1950.301} 0.500
0il(G,) Mean | 014 [0.046[0.051{0071] 070 | 0.64 | 0.54 | 037 | 0.26 ] 028 | 0.14 | 021 | 0.24) 0.43
0.051] 0.051

" T | 0021 |0.035]0034]0.053]0.057
RVF vaccine 2 0.012 10.0310.032]0.054] 0.058

0.059 [0.059 |0.061] 0.061{0.065 | 0.042 | 0.041 | 0.054] 0.063

fo.o: 0.077 |0.067] 0.067}0.067 | 0.041 | 0.042
0.051 | 0.049 } 0.053| 0.059

only 3 0.024 10.041]0.043]0.045] 0.069 {0.071 |0.071 | 0.069] 0.068{0.059
(G, M.
F3) QMM 0.020 |0.036]0.036/0.051| 0.61 |0.070| 0.07 |0.066] 0.07 |0.064 | 0.045| 0.044} 0.053} 0.58

1 0.011 |0.02110.013}0.033 o.o:_o.ow_ 0.018 0.017] 0.015]0.016 | 0.019 | 0.035 } 0.049f 0.081

Control No
o ed™ | 2 | oom |0030]0.0331003110.010]0.030 0.031 0028 0.023]0.022 |0.005 | 0.026  0.048f 0091
5 | 002z [0031]0310/0.021] 00120023 [0.023 |0.025 0.023[0.023 | 0.023 |0.020 | 0.051] 0.058

challenged
Mean
Gy 0022 |0.027(0.118]0.028| 0.011]0.025|0.024 e
G, = Binary inactivated O : e .
e e e e v ot (= R
anut oi — ;
M. B. Cat off vabue < 004 Pe 4 = Control non vaccinated challenged

0.016/0.027 [0.049

0.023} 0.02040.020
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o concluded that
cine with peanut
as 0.0008 / ml

e result, it could b

oil is the best
and it gave the hig
combination of alumin
nut oil take the advantages
where the peanut oil is used as a V!
(1960) found that the effectiveness
fied vaccine could be influenced by its physical
characters . So that the viscosity limitation of the

oil vaccine seems to imbly limitation of the anti-
always ready to

meet the passively attracted lymphocytes by the

oil for more active transformation and antibody
production .

This study includes two different adjuvants beside
the aluminium compounds to lessen its disadvan-
tage as it can be detected at the site of subcutane-
ous injection for up to one year in animals also its
inability to elicit cell mediated immune response .

of the two adjuvants ,
ehicle . Berlin

of an emulsi-

gens dispersion which should be

Besides , oil adjuvants are known to generate anti-
body titres consistently higher than those obtained
with aluminium hydroxide gel . Inaddition to im-
munological enhancement without tbxicity and
successful protection against challenge , choice of
adjuvant for a clinical trial may depend upon cost
and commercial availability (Edelman, 1980),
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