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ABSTRACT
In this work, 20% concentration of montanide gel adjuvanted inactivated RVF vaccine were prepared,
and aluminum hydroxide gel RVF vaccine. The prepared vaccines were safe when inoculated into mice
with no deaths or onset of symptoms. The potency of the prepared vaccines in adult mice, revealed that
the vaccines gave a protection in mice with ED50/ML (0.0017, and 0.0011 ED50/ML) for the inactivated
RVF vaccines with aluminum hydroxide gel, and montanide gel 20%) respectively. Both forms of
inactivated RVF vaccine tested for its shelf life during storage 12 months at 4˚c, montanide gel 01 RVF
vaccines were within the permissible limit (0.02 ED50/ ml). Results of lymphocytic count cleared that
montanide gel inactivated RVF vaccine gave early and higher value of lymphocytic count than
Aluminum hydroxide gel inactivated RVF vaccine. The results of estimated interferon γ gene expression
revealed that montanide gel induced higher level of interferon γ gene expression than Aluminum
hydroxide gel. The previous data clearly showed that montanide gel was highly immunogenic than
Aluminum hydroxide gel inactivated one.

Key words: ED50: Effective Dose 50
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1. Introduction

R

ift Valley Fever (RVF) is an acute
febrile
arthropod-borne
viral
disease. It is a zoonotic disease,
highly infectious, and highly fatal among
livestock. It is responsible for great loss due
to abortions and heavy mortalities in young
animals (Easterday et al., 1962 and Digoutte
and Peters 1989). RVF disease is caused by
Rift Vlley Fever virus of the genus
Phlebovirus and transmitted by mosquitoes
(OIE 1989). Control of RVF disease in
Egypt depends mainly on vector control and
vaccination, (Abdel Gaffar et al., 1979).
This study was planned to compare the
immune response of montanide gel
inactivated RVF vaccine 20% with locally
produced killed vaccine.

2. Material and Methods
2.1. Materials:
2.1.1. Virus:
Rift Valley Fever (RVF) virus isolated from
a human patient in Zagazig, Sharkia
province and supplied by NUMRU -3 after
being identified to be RVF virus, it was
twicely passaged intracerebrally into
suckling mice. It was designated as ZH501
and had a titer of 107.5 TCID50 / ml; it was
used for preparation of RVF vaccines and in
challenge test, it was kindly supplied by
RVF department Ser. & Vacc. Res. Inst.
Abbasia, Cairo.
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2.1.6. Fycol hypaque: (Lymphocyte
separation medium) This medium was used
for separation of mononuclear leukocyte
cells from peripheral blood.

2.1.2. Tissue Culture Cells:
Baby Hamster Kidney (BHK21) cells. Were
grown and maintained according to
Macpherson and Stocker (1962). It was
used for application of RVF virus titration,
and vaccine preparation.

2.1.7. Reagents for total RNA extraction
from mice lymphocytes: Trizol reagent
(Invitrogen, Carlsbad, CA), Phenol crystals,
Trisbase, Distilled water, Concentrated
HCL to adjust PH of Tris HCL,
Chloroform, Isopropyl alcohol, 75%
ethanol in RNA free water and RNA free
water.

2.1.3. Unweaned baby mice: Three-four
days old mice were used for safety test of
the vaccines.
2.1.4. Adult mice: Swiss albino weaned
mice, 21-28 days old, were used for titration
of the virus, testing the potency of the
prepared vaccine and challenge test.

2.1.8. Reagents and kits for 1st strand cDNA
synthesis: Anchored oligo (dT)18 primer,
Transcriptor 1st strand cDNA synthesis kit
(Roche,) using Access Quick RT-PCR
(Promega, USA) Cat. No. A1702 of 100
reactions.

2.1.5. Adjuvants:
A. Aluminum hydroxide gel: The gel was
obtained from (Alliance Bio Company,
USA), Lot. No. 11-274-30 and was used in
concentration 20% for preparation of
inactivated RVF vaccine.
B. Montanide gel: It used for preparation of
montanide gel inactivated RVF vaccine and
It was obtained from Seppic, Paris, France.

2.1.9. Reagents and kits for Syber green
quantitative real time PCR: IFγ gene
Primers were used according to (Rafael et
al., 2011) as shown in table 1.

Table 1: IFγ gene analysis primers:
Primer
If γ FOR
If γ REV

Sequence
5-CGGCACAGTCATTGAAAGCCTA-3
5-GTTGCTGATGGCCTGATTGTC-3

2.1.10. SYBER Green qPCR kit: It was
obtained from (Fermentas, Cat. No K0259)
for 60 reactions of 25 µl. This Kit cosists of:
1. 2XMaxima™ SYBR Green qPCR
Master Mix and a ready-to-use solution
containing:(Maxima™ Hot StartTaq
DNA Polymerase, SYBR® Green dye I
and dNTPs in an optimized PCR
buffer).
2. ROX solution as a passive reference
dye
3. RNase-Free Water

No. of bases
22
21

A. In Tissue Culture: BHK21 cells were
grown and maintained according to
Macpherson and Stocker (1962). Ten fold
serial dilutions of the of the seed virus were
prepared in hank's solution and inoculated
into confluent BHK21 cell culture 10 µl per
well and 3 wells per each dilution. The virus
was allowed to be adsorbed by incubating
the cultures for one hour at 37oC followed
by addition of maintenance media and
reincubated at 37oC with daily observation
for CPE for a period 5-7 days. the titer was
expressed as TCID50/ 0.1ml. Of the original
inoculum using the formula of Reed and
Muench 1938.
B. In Mice: 21-30 days old mice (10 mice/
each dilution) were used for this purpose.
Serial ten fold dilutions of the virus to be
titrated were prepared. 10 adult mice were
used for each dilution including a control

2.1.11. Real time PCR machine: Stratagen
MX3005P machine (Stratagen, USA).
2.2. Methods
2.2.1. Titration of RVF virus: The virus was
titrated in tissue culture as well as in mice:
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group of non infected mice. Each mice was
intraperitoneally inoculated (I /P) with 0.2
ml of the virus daily recorded for a period of
10 days from the 2nd day post inoculation
(those dying in the first 24 hours were
excluded and considered non- specific
death). The virus titer was expressed as log
10 MIPLD50 / 0.2 ml of the original inoculum
according to the formula of Reed and
Muench (1938).

institute, Abbassia, Cairo, Egypt were
divided into four groups each group of 15
mice as in table (2).
A. Separation of mice blood lymphocytes: It
was performed according to (Boyum, 1968;
Lucy, 1977; and Lee, 1984)
B. Counting of viable cell number: it was
performed according to Hudsom and Hay,
(1980):
C. Interferon γ (If γ) gene analysis by SYBER
Green quantitative real time PCR for mice:
 Total RNA extraction from mice
lymphocytes using Trizol (Invitrogen,
Carlsbad, CA): according to Simms et al.,
1993.
 1st strand cDNA synthesis: Reaction mix
volumes / one reaction using 1st strand
cDNA synthesis by Access quick RTPCR (promega):
 SYBER Green quantitative real time
PCR: By using Maxima™ SYBR Green
qPCR master mix (2X) (Fermentas,
Canada)

2.2.2. Vaccine preparation: Procedure of
vaccine production including the following
steps:
A. Inactivation process: The RVF virus
was inactivated with Binary (2Bromoethyle ammonium bromide with
sodium hydroxide) according to Black burn
and Besselaar (1991) to neutralize the
residual BEI and stop its overreaction.
B. Preparation of batches of RVF vaccine:
Preparation of 2 batches of inactivated RVF
vaccine: batch 1 using Aluminum hydroxide
gel as adjuvant with a concentration of 20%
and batch 2 using montanide gel as adjuvant
with concentration as 20%.
C. Evaluation of the prepared batches of
vaccine:
Sterility test: The prepared inactivated
RVF vaccines were tested for its sterility.
Potency test: Adult mice (21-28 days old)
were inoculated I/P by 2 doses of vaccine,
one week apart, and then challenged to
calculate the ED50 according to Reed and
Muench (1938).

3. RESULTS
1. Propagation and titration of RVF virus
(ZH501):
Three batches of RVF virus vaccine and
titrated in both adult mice and in tissue
culture. The highest titer was chosen for
vaccine preparation (Tab. 3).
2. Safety test of inactivated virus:

2.2.3. Monitoring the validity of the
prepared inactivated RVF vaccines: By
estimating the shelf life of 20% montanide
and Aluminum hydroxide gel inactivated
RVF vaccine at room temperature and at 4˚
C by applying potency test with intervals of
1st month, 2nd month, 3rd month, 6th month,
10th month, 11th month and 12th month of
the prepared vaccines.

The inactivated RVFV did not express any
CPE in inoculated BHK cells, or mortality
or any signs of illness (allergic reaction,
inflammation, granuloma, swelling, and
sterile abscess) were observed on inoculated
suckling mice during the 10 days of the
observation period.

2.2.4. Evaluation of cell mediated immune
response in mice:

There was no toxic effect .

3. Toxicity of 20% montanide gel adjuvant
in adult mice:
4. Quality control of the prepared vaccine:

2.2.4.1.Challenge test: Three weeks old
SPF mice obtained from breeding unit,
veterinary serum and vaccine research

A. Sterility test:
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Table 2 : Groups.
Mice
Groups

No. of
mice

Treatment

challenge

1

15

Vaccinated with 20%Aluminium hydroxide gel
inactivated RVF vaccine

Challenged with 0.1 ml of 104
MIPD50 /ML RVF virus.

2

15

Vaccinated with 20% montanide gel inactivated
RVF vaccine

Challenged with 0.1 ml of 104
MIPD50 /ML RVF virus.

3

15

Non vaccinated and challenged
(+ve control)

Challenged with 0.1 ml of 104
MIPD50 /ML RVF virus.

4

15

Non vaccinated non challenged
(-ve control)

Not challenged

Table 3: Titration of RVFV (ZH 501):
Batch
No.

Titer in adult mice expressed as log10
MIPLD50/ml

Titer in TC expressed as
log10 TCID50/ml

1
106.5
2
107.2
3
107.5
MIPLD50: Mice intraperetoneal leathal dose 50.
TCID50: Tissue cultur infective dose 50.

107.3
108
108.5

Table 4: Shelf life of the inactivated RVF vaccines:
Type
of
vaccine
Aluminum
hydroxide
vaccine
Montanide
gel vaccine

Time (month)
0

2

4

6

7

8

9

10

11

12

0.0017

0.001
5

0.0019

0.002

0.002
6

0.003
8

0.009
1

0.020

0.03
2

0.05
1

0.0011

0.001
9

0.002

0.002
4

0.003
6

0.004
1

0.006
2

0.008
2

0.01
0

0.01
7

Table 5: The mean value of lymphocytic count of mice groups vaccinated with aluminum
hydroxide and montanide gel vaccines and challenged after with RFV virus
Group
Group vaccinated
by Aluminum
vaccinated by
hydroxide
Montanide
Time
vaccine
Gel vaccine
24 hr before challenge
19.8*
36.6
24 hr after challenge
16.2
27
48 hr after challenge
19.8
37
72 hr after challenge
8.8
16.1
*: lymphocytic count X105/ml.D50: Effective dose 50
Vaccinated Mice
groups
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Control
positive

Control
negative

13.6
34.6
38.5
11

13.5
12.8
13.3
13.5
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Table 6: Interferon γ gene expression in mice vaccinated with different types of inactivated
RVF vaccine and challenged after by RVF virus (expressed by cycle threshold) (ct)
Mice groups
Time
24 hr before
challenge
24 hr after challenge
48 hr after challenge
72 hr after challenge

Aluminum
hydroxide vaccine

Montanide
Gel vaccine

Control
positive

Control
negative

36.43

30.55

-

No ct

37.05
34.93
34.35

35.70
32.01
30.66

No ct
33.59
30.79

-

Primer dimer (Real time negative control (mix+H2o+primers)): 36.32

ALOH

36.6

Montanide

Cont Positive

Cont negative

38.5
37
34.6

27

19.8

19.8
16.2

13.6
13.5

24 hr before challenge

13.3

12.8

24 hr a er challenge

48 hr a er challenge

16.1
13.5
11
8.8

72 hr a er challenge

Fig. 1: The average number of viable mice lymphocytes / ml of different groups of mice
vaccinated with 2 types of inactivated RVF vaccines and challenged with RVF virus with
relation to the time of blood sample collection.
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Fluorescence

Interferon γ gene expression

Threshold

Cycles
Fig. 2: Interferon γ gene expression in mice vaccinated with montanide gel and aluminum
hydroxide inactivated RVF vaccines and challenged by RVF virus.
the mice group vaccinated with montanide
gel vaccine and the control positive group
(challenged non vaccinate group) in the
comparison with the group vaccinated with
aluminum hydroxide vaccine .

The results showed that no bacterial, fungal
or mycoplasmal growth was observed
during the period of observation (14 days).
B. Potency test in mice:
Both vaccines gave an acceptable ED50

7. Detecting interferon γ gene expression in
blood of mice using Syber green quantitative
real time PCR:

5. Shelf life (keeping quality):
The results showed that 20% montanide gel
vaccine was within the permissible limit
(0.02 ED50/ ML) for 12 months while the
aluminum hydroxide gel vaccine still up to
10 months only.

The results revealed that mice vaccinated
with montanide gel inactivated vaccine and
boostred at one week apart showed high
level of interferon γ gene expression 24
hours before challenge. In other hand, after
challenge with 103 TCID50 RVF virus, the
interferon γ gene expression was increased
gradually till reach high level in the 3rd day
after challenge when compared with the
level of interferon γ in mice vaccinated with
Aluminum hydroxide vaccine. The results
showed no expression for interferon γ gene
in the negative control group. While in the
positive control group, the interferon γ gene
expression increased gradually till reach
high level in 3rd day after challenge (Tab. 6
and Fig. 2).

6. Lymphocytic count of mice vaccinated
with the inactivated RVF vaccines and
challenge:
The mean value of lymphocytic count
showed that there was a highly significant
increase in lymphocytic count in the mice
group vaccinated with montanide gel
vaccine at 24 hours before challenge
compared to that vaccinated with aluminum
hydroxide vaccine (Tab. 5 and Fig. 1).
Similar results were obtained at 48 hours
after challenge where there were highly
significant increase in lymphocytic count in
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This result agreed with that reported
previously by Randall et al., (1962) and
Gehan et al., (1998). While the aluminum
hydroxide gel vaccine was still up to 10
months only. The results obtained similar
to results of Gihan et al., (1998) who
reported that the binary inactivated RVF
vaccine with aluminium hydroxide gel
was potent till 10 months when kept at 4°C.
The results of lymphocytic count
revealed that mice vaccinated with
montanide gel inactivated vaccine showed
higher level of lymphocytic count 24 hr
before challenge (7.3) and reached to the
maximum level at 48 hr after challenge
(7.4) with a significant higher level when
compared with lymphocyte count in mice
vaccinated with aluminum hydroxide
vaccine. These results agreed with that
obtained by karim et al., (1998) who
reported that lymphocytic count was
significantly increased in sheep after
vaccination with inactivated RVF vaccine.
The results of this study cleared that the
montanide gel inactivated vaccine
expressed earlier and higher value of
lymphocytic count than the aluminum
hydroxide inactivated vaccine.
The level of interferon γ gene
expression was detected in mice vaccinated
with montanide gel inactivated vaccine
with a booster dose 1 week apart and
compared the results that obtained in mice
vaccinated with aluminum hydroxide
inactivated vaccine with booster dose also
1 week apart. The results revealed that
montanide gel induced higher level of
interferon γ gene expression than
aluminum hydroxide gel.
The data of this study clearly
showed that the montanide gel was highly
immunogenic at concentration of 20%
inducing a higher lymphocytic count and
interferon γ level. Therefore, the
montanide gel can be used as adjuvant at
concentration 20% in preparation of
inactivated RVF vaccine to get a better
control of the disease among animals.

4. DISCUSSION
The progress in vaccine production is
directed towards the selection of the proper
adjuvant that can elaborate high and long
standing immunity. Adjuvant is considered
one of the important factors in vaccine
formulation as it can influence the immune
response referred to vaccine. Therefore,
this study is applied to develop an
inactivated RVF vaccine with 20%
montanide oil as adjuvant and evaluate the
immune response and duration of
immunity in mice with the comparison
with the aluminum hydroxide inactivated
vaccine. The used virus in vaccine
preparation was titrated d in BHK tissue
culture and the titer was equal 108.5
TCID50/ ml. Then the virus was inactivated
by using binary ethylenamine inactivator
according to Eman (1995). The inactivated
virus safety was tested using tissue culture
and suckling mice. The results revealed
that did not show any CPE on tissue
cultures and any clinical signs. Toxicity of
the montanide gel adjuvant were tested by
I/P inoculation of adult mice, results
revealed that the 20% concentration of
montanide gel were non toxic during 10
days of observation. Results of evaluating
the two types of binary inactivated
vaccines by testing their sterility showed
that they were free from any bacterial,
fungal and mycoplasma contaminations.
The prepared vaccines were safe when
inoculated into mice with no deaths or any
symptoms denote RVF infection due to
residual infectivity virus on the prepared
vaccine.
Results of potency of the prepared
vaccines in adult mice revealed that the
vaccines gave a protection in mice with
ED50/ml (0.0017, and 0.0011 for the
aluminum hydroxide gel and montanide
gel inactivated vaccines, respectively). The
shelf life of both types of the vaccines was
tested for 12 months at 4°C. The montanide
gel vaccine was within the permissible
limit (0.02 ED50/ML) up to 12 months.
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ﻣﺠﻠﺔ ﺑ ﻬﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  247-239 :(1) 27ﺳ ﺘﻤ ﺮ2014

اﻟﺘﺤﺼﯿﻦ ﺿﺪ ﻣﺮض ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع
2

دﯾﺎﻧﺎ ﻣﺤﻤﺪ أﺑﻮ اﻟﻤﺠﺪ ،1ﻣﺤﻤﺪ ﺣﺴﻨﯿﻦ ﻋﺒﯿﺪ ،2ﻋﺒﺪ اﻟﻤﻨﻌﻢ ﻣﺼﻄﻔﻰ ، 2اﯾﻤﺎن ﻣﺤﻤﺪ ﺳﯿﺪ ﺷﻠﻘﺎﻣﻲ ,1ﻣﺤﻤﺪ ﺟﻮده ﻋﺒﺪ اﻟﻮھﺎب

1وﺣﺪة ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع-ﻣﻌﮭﺪ اﻻﻣﺼﺎل واﻟﻠﻘﺎﺣﺎت ﺑﺎﻟﻌﺒﺎﺳﯿﺔ-اﻟﻘﺎھﺮة2 ،اﻷﻣﺮاض اﻟﻤﻌﺪﯾﺔ-ﻗﺴﻢ طﺐ اﻟﺤﯿﻮان—ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮي-
ﺟﺎﻣﻌﺔ ﺑﻨﮭﺎ

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
ﻓﻲ ھﺬه اﻟﺪراﺳﺔ ﺗﻢ ﺗﺤﻀﯿﺮ ﻟﻘﺎح ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع ﺑﺎﺳﺘﺨﺪام اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ  %20ﺑﺎﻹﺿﺎﻓﺔ اﻟﻰ اﻟﻠﻘﺎح اﻟﻤﺴﺘﺨﺪم ﻣﺤﻠﯿﺎ ﺑﺎﻷﻟﻮﻣﻨﯿﻮم
ھﯿﺪروﻛﺴﯿﺪ ﺟﻞ ﻟﻠﻤﻘﺎرﻧﺔ وﺗﻨﺎوﻟﺖ اﻟﺪراﺳﺔ اﺟﺮاء اﺧﺘﺒﺎر اﻻﻣﺎن ﻟﻜﻞ ﻟﻘﺎح ﻋﻠﻰ ﺣﺪه ﻋﻠﻰ اﻟﻔﺌﺮان وﻟﻢ ﯾﺘﺴﺒﺐ اي ﻣﻨﮭﻤﺎ ﻓﻲ ﺣﺪوث اﻋﺮاض
ﻣﺮﺿﯿﮫ او ﻧﻔﻮق .ﻛﻤﺎ ﺗﻢ ﻗﯿﺎس ﻛﻔﺎءة اﻟﻠﻘﺎﺣﯿﻦ ﻋﻠﻰ اﻟﻔﺌﺮان ﻛﺎﻧﺖ اﻟﻨﺘﺎﺋﺞ ﻛﺎﻟﺘﺎﻟﻲ ) 0.0017و  (ED50/ ML 0.0011ﻟﻠﻘﺎح اﻻﻟﻮﻣﻨﯿﻮم
ھﯿﺪروﻛﺴﯿﺪ ﺟﻞ وﻟﻘﺎح اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ ﻋﻠﻰ اﻟﺘﻮاﻟﻲ ،ﺛﻢ ﺑﻌﺪ ذﻟﻚ ﺗﻢ ﺗﻘﯿﯿﻢ ھﺬه اﻟﻜﻔﺎءة ﻋﻠﻰ ﻣﺪار ﻋﺎم ﻣﻊ ﺣﻔﻆ اﻟﻠﻘﺎﺣﯿﻦ ﻋﻨﺪ درﺟﺔ ﺣﺮاره (4
)°Cوﻛﺎن ﻟﻘﺎح اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ اﻻﻛﺜﺮ ﻛﻔﺎءه ﻋﻠﻰ طﻮل ﻣﺪة اﻟﺘﺠﺮﺑﺔ وﻟﻢ ﯾﺘﻌﺪى اﻟﺤﺪ اﻻﻗﺼﻰ  . ED50/ML 0.02ﻛﺬﻟﻚ ﺗﻢ ﺗﻘﯿﯿﻢ اﻟﻤﻨﺎﻋﺔ اﻟﺨﻠﻮﯾﺔ
ﻓﻲ اﻟﻔﺌﺮان اﻟﻤﺤﺼﻨﺔ ﺑﺠﺮﻋﺘﯿﻦ ﻣﻦ ﻟﻘﺎح ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع ﺑﺎﺳﺘﺨﺪام اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ  %20ﺑﻔﺎﺻﻞ اﺳﺒﻮع ﺛﻢ ﺗﻢ اﻋﻄﺎﺋﮫ ﺟﺮﻋﺔ ﻣﻦ اﻟﻔﯿﺮوس
اﻟﻀﺎري ﻟﺤﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع  1ﻣﻞ ﺗﺤﺖ اﻟﺠﻠﺪ ﻟﻠﺘﺤﺪي وﻣﻘﺎرﻧﺘﮭﺎ ﺑﺎﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺤﺼﻨﺔ ﺑﻠﻘﺎح ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع ﺑﺎﺳﺘﺨﺪام اﻻﻟﻮﻣﻨﯿﻮم
ھﯿﺪروﻛﺴﯿﺪ ﺟﻞ وذﻟﻚ ﻣﻦ ﺧﻼل ﻗﯿﺎس ﻋﺪد اﻟﺨﻼﯾﺎ )ﺗﻲ( ﻓﻲ اﻟﺪم ،وﻗﺪ وﺟﺪ ارﺗﻔﺎع ﺳﺮﯾﻊ واﻋﻠﻰ ﻓﻲ اﻟﻔﺌﺮان اﻟﻤﺤﺼﻨﺔ ﺑﻠﻘﺎح اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ.
وﻓﻲ ﻧﻔﺲ إطﺎر ھﺬه اﻟﺘﺠﺮﺑﺔ ﺗﻢ اﯾﻀﺎ ﻗﯿﺎس ﻣﺴﺘﻮى اﻻﻧﺘﺮﻓﯿﺮون ﺟﺎﻣﺎ وذﻟﻚ ﻋﻦ طﺮﯾﻖ ﺗﺤﺪﯾﺪ ﻣﺴﺘﻮى اﻟﺠﯿﻦ اﻟﻤﻌﺒﺮ ﻋﻨﮫ ﻓﻲ اﻟﺪم ،ووﺟﺪ ﻓﻲ
اﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺤﺼﻨﺔ ﺑﻠﻘﺎح ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع ﺑﺎﺳﺘﺨﺪام اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ ،أن اﻟﺠﯿﻦ اﻟﻤﻌﺒﺮ ﻋﻦ اﻻﻧﺘﺮﻓﯿﺮون ﺟﺎﻣﺎ أﻋﻠﻰ ﻣﻦ اﻟﻤﺠﻤﻮﻋﺔ
اﻟﻤﺤﺼﻨﺔ ﺑﻠﻘﺎح اﻻﻟﻮﻣﻨﯿﻮم ھﯿﺪروﻛﺴﯿﺪ ﺟﻞ .وﻣﻦ ھﺬا ﯾﻤﻜﻨﻨﺎ اﻟﻘﻮل ﺑﺎن ﻟﻘﺎح ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع ﺑﺎﺳﺘﺨﺪام اﻟﻤﻮﻧﺘﺎﻧﯿﺪ ﺟﻞ  %20ھﻮ اﻻﻓﻀﻞ
ﺑﺴﺒﺐ ﻣﺎ ﯾﻨﺘﺞ ﻋﻨﮫ ﻣﻦ ارﺗﻔﺎع واﺿﺢ ﻓﻲ ﻣﺴﺘﻮى اﻟﻤﻨﺎﻋﺔ اﻟﺨﻠﻮﯾﺔ ﻋﻠﻰ طﻮل ﻣﺪة اﻟﺘﺠﺮﺑﺔ.
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