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ABSTRACT
The present study was carried out to identify the effect of vaccination time of pregnant ewes with
locally prepared inactivated Rift Valley Fever (RVF ) vaccine on seroprevalence of RVF-IgG
antibodies in both dams and their lambs. 60 serum samples were collected from 3 groups of both ewes
and their lambs (30 samples from each) and RVF IgG antibodies were detected using ELISA test, Also
to detect RVF virus by RT-PCR. The 1st group include dams vaccinated one week before pregnancy,
2nd group was vaccinated during the 1st 2 month of gestation, while 3rd group was vaccinated during
the last 3 to 6 weeks of gestation. Sera were collected from ewes before vaccination, 2, 8, 12 and16
weeks after vaccination and from their lambs at age of one month, 2, 2.5, 3 and 3.5 month of age. Our
results indicated that RVF IgG antibodies only detected in lambs sera born from ewes vaccinated
during the last 3 to 6 weeks of gestation. Not all vaccinated ewes had the RVF virus-IgG antibodies
against inactivated RVF vaccine. All sera collected from both ewes and their lambs were negative for
RT-PCR. Our results concluded that the best vaccination time for ewes was during the last 3 to 6
weeks of gestation period to achieve the highest immune response for both ewes and their lambs.
(BVMJ-26(2):101-108, 2014)

1. INTRODUCTION:

R

ift valley fever is an acute arboviral
(insect-borne) disease, mainly
affecting ruminants and human,
causing abortion in pregnant animals and
high mortalities in young animals
(AusvetPlan, 1996). Sheep is the highly
susceptible animals (20-70%mortality),
while cattle is moderately susceptible
animals (< 10% mortality) (Paweska
2008). In human, RVF causes a severe
influenza-like illness, occasionally with
more serious effects, such as hemorrhage
complications, hepatitis, encephalitis,
blindness and sometimes death (Martin et
al. 2008).
Egypt has suffered from
more than one epidemic of RVF with
consequent animal losses and human
infection. In 1977, RVF disease invaded

Egypt for the first time causing abortion in
about 20% of all inffected pregnant
domestic animals and deaths in young
lambs (Ali, 1979). After that epidemic, the
next documented RVF infection was in
early 1981 (Imam et al. 1981). After 12
years absence, the RVF was noted in man
and domestic animals in Egypt in late May
1993 in Aswan Governorate (Arthur et al,
1993). RVF outbreaks again occurred in
Egypt between April to August 1997 in
Aswan and Assuit governorates (Abd- elRahim et al. 1999). Animal vaccine is the
first line of defense against RVF disease.
Existing live and inactivated vaccines have
been used extensively in Africa but further
development of both is warranted. The live
virus vaccine may cause abortion in some
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cases and its potential for reversion to
virulence has not been adequately
investigated & it should be used only in
enzootic and epizootic areas (FAO 2003).
The inactivated vaccines are relatively
effective and safe, but they are more
expensive and at least 2 doses (with a week
interval) must be given. They are currently
produced only in Egypt and South Africa.
Control of RVF in Egypt depends mainly
on periodical vector control and
vaccination of susceptible animals with
binary inactivated RVF vaccine. Binary
ethylenamine inactivated (ZH501 RVF
strain) and Alum adjuvanted, which
produced by VSVRI (Kamel 2011). The
present study was carried out to identify
the effect of vaccination time of ewes with
inactivated RVF vaccine and the
seroprevalence (IGg antibodies) in both
dams and their lambs.

from their lambs at age of one month, 2,
2.5, 3 and 3.5 month of age.
2.3. Serum samples:
All blood samples collected from both
newly born lambs and their ewes were
immediately transported to the laboratory
and kept in tightly closed tubes in
refrigerator overnight at 4°C, then
centrifuged at 1500 rpm for 10 minutes for
the separation of sera. The clear sera were
obtained by using sterile Pasteur pipettes
and placed in eppendorff tubes, labeled and
divided into 2 portions then stored at -70°C
until tested
2.4. Diagnostic tests:
2.4.1. Real time RT-PCR was carried
out on serum samples in the Animal Health
Research Institute for RVF virus isolation,
Agriculture Research Center, Doki, Cairo,
Egypt. Extraction of RNA from serum
samples were performed according to
Dynabeads SILANE viral RNA Kit. The
Primers and probe used in RT-PCR at
Sequence (5` - 3`) are
RVF(F);AAAGGAACAATGGACTC
TGGTCA,RVF(R);CACTTCTTACTACC
ATGTCCTCCAAT
and
RVp;
AAAGCTTTGATATCTCTCAGTGCCC
CAA at Amplicon size 94 bp. The one-step
RT-PCR system combining superscript
reverse transcriptase with platinum taqpoymerase was used in 5'- nuclease and
SybrGreen assays. Reference RVF virus
was used as a positive control for reverse
real time PCR, it was obtained kindly from
animal health research institute. The
procedures were carried out according to
(genesig standard kit handbook HB
10.02.04).
2.4.2. RVFV-specific IgG ELISA
was performed on all sera. Indirect method
of ELISA technique was done on 60 serum
samples from both ewes and their lambs
for detection of RFV IgG antibodies
according to (Pretorious et al. 1997) ,
(Paweska and Swanepoel 2005).

2. Material and method:
2.1. Inactivated RVF vaccine:
Tissue culture Binary inactivated RVF
vaccine was prepared from ZH501 RVF
strain according to (Soliman, 1995) and it
supplied by RVF vaccine department,
Veterinary Serum and Vaccine Research
Institute., Abbassia.
2.2. Designs of experiment:
A total of 6 ewes were divided into three
groups each of 2 ewes and later on their
lambs. The 1st group of dams was
vaccinated during the last week before
pregnancy, 2nd group was vaccinated
through the 1st 2 month of gestation, while
3rd group was vaccinated through the last 3
to 6 weeks of gestation. A total of 60 blood
serum samples were collected (30 samples
from ewes and 30 samples from their
lambs) for detection of IgG antibodies of
RVF by using ELISA test, also to detect
RVF virus by Real time RT-PCR. Blood
samples collected from ewes before
vaccination, 2, 8, 12 and16 weeks after
vaccination, while blood samples collected

3. Results:
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age. This result agree with (Saad 1985)
who found that vaccination of cattle and
buffaloes with inactivated RVF vaccine
during 2 months before delivery ensures a
high antibody titer for vaccinated mothers
which transferred to their offspring's as the
maternal immunity lasts for 3 months and
calves has to be vaccinated at this time and
(Sami 1985) who reported that HI
antibodies in calves off springs from
vaccinated dam with inactivated RVF
vaccine reached its maximum titer after
one week from suckle then declined
gradually reaching low level at the 3rd
month and disappeared at the 4th month.
Also, (Youssef 1984), (Eissa 1995), (El
Sawalhy et al. 1997) and (Hassan 1998)
reported that lambs born from dams
vaccinated at late stage of gestation with
inactivated RVF vaccine had antibodies
against RVF which still protective till 2.5
months. Not all a vaccinated ewes had the
RVFV-IgG antibodies against inactivated
RVF vaccine, as the highest seropevalence
of RVFV-IgG antibodies (80%) was
detected in serum samples collected from
vaccinated ewes during the last 3-6 weeks
of gestation as antibodies persisted for 16
week after vaccination then disappear.
while for both ewes vaccinated before
pregnancy and ewes vaccinated during the
1st 2 month of gestation was 40% of each.
Our results suggested that the vaccination
of ewes did not prompted the expected
immune system. This convection was
supported by (WHO/FAO 1983) listed the
major advantages of the inactivated virus
vaccine as it does not induce abortion, but
they must be re-administered annually to
ensure adequate protection although
animals receiving a single inoculation may
have weak protection against the disease
and viraemia. An inactivated RVF vaccine
available from South Africa in liquid form
adsorbed to aluminum hydroxide adjuvant,
does not contain live virus. It protected
against the disease but a single dose did
not prevent viraemia or fetal damage after
challenge (Botros et al. 1995). Results in
table (2) and Figure (1) showed that all

The seroprevelance of RVFV-IgG
antibodies was detected in one of two
lambs sera born from ewes vaccinated
during the last 3 to 6 weeks of gestation.
On the other hand, RVFV-IgG antibodies
not detected in neither lambs sera born
from ewe vaccinated during the last 1 week
before pregnancy nor ewe vaccinated
during the first 2 months of gestation.
Moreover, the vaccination of ewes during
the last 3 to 6 weeks of gestation period
may result in protection of lambs against
RVF infection until 2.5 month of lambs'
age. The RVFV-IgG antibodies were
detected in ewes vaccinated during the last
3 to 6 weeks of gestation and ewes
vaccinated during the last week before
pregnancy. On the other hand, RVFV-IgG
antibodies were detected in one of two
ewes vaccinated during the first 2 months
of gestation. All serum samples collected
from both ewes and their lambs were
negative for RT-PCR.
4. 4. Discussion:
Animal vaccine is the first line of defense
against RVF disease. Control of RVF in
Egypt depends mainly on periodical vector
control and vaccination of susceptible
animals with binary inactivated RVF
vaccine. Binary ethylenamine inactivated
(ZH501 RVF strain) and Alum adjuvanted,
which produced by VSVRI (Kamel 2011).
The obtained results in table (1) clarified
the effect of vaccination time on the level
of RVF-IgG antibodies in both ewes and
their lambs. The highest seroprevelance of
RVFV-IgG antibodies was detected in
lambs sera born from ewes vaccinated
during the last 3 to 6 weeks of gestation.
On the other hand, RVFV-IgG antibodies
not detected in neither lambs sera born
from ewe vaccinated during the last 1 week
before pregnancy nor ewe vaccinated
during the first 2 months of gestation.
Moreover, the vaccination of ewes during
the last 3 to 6 weeks of gestation period
may result in protection of lambs against
RVF infection until 2.5 month of lambs'
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Table (1) Seroprevalence of IgG antibodies in both vaccinated dams and their lambs using
ELISA.
ewes
Time of sampling
Before/ after
Vaccination
1st
Group

nd

2
Group

samples
No

No
+ve

+ve
%

before vaccination
*2Ws.
8Ws.
12Ws.
16Ws.

2
2
2
2
2

0
2
2
0
0

0
100
100
0
0

Total
before vaccination
*2Ws.
8Ws.
12Ws.
16Ws.

10
2
2
2
2
2

4
0
1
1
1
1

40
0
50
50
50
50

10

4

40

2
2
2
2
2

0
2
2
2
2

0
100
100
100
100

10

8

80

Total
3rd
Group

lamb

before vaccination
*2Ws.
8Ws.
12Ws.
16Ws.

Total

*Period after vaccination. Ws :weeks.
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Time of
sampling
(age per
month)

Samples
No

No
+ve

+ve
%

2
2.5
3
3.5

2
2
2
2
2

0
0
0
0
0

0
0
0
0
0

1
2
2.5
3
3.5

10
2
2
2
2
2

0
0
0
0
0
0

0
0
0
0
0
0

10

0

0

2
2
2
2
2

1
1
1
0
0

50
50
50
0
0

10

3

30

1

1
2
2.5
3
3.5
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Table (2) real time RT-PCR analysis in serum blood samples collected from both vaccinated
dams and their lambs
ewes

1st Group

nd

2 Group

Time of sampling
Before/ after
Vaccination
before vaccination
*2Ws.
8Ws.
12Ws.
16Ws.

Total
before vaccination
*2Ws.
8Ws.
12Ws.
16Ws.

Total
3rd Group

before vaccination
*2Ws.
8Ws.
12Ws.
16Ws.

Total

lamb

No
2
2
2
2
2

Samples/PCR
+ve
No +ve
%
0
0
0
0
0
0
0
0
0
0

10
2
2
2
2
2

0
0
0
0
0
0

0
0
0
0
0
0

10

4

40

2
2
2
2
2

0
0
0
0
0

0
0
0
0
0

10

0

0

*Period after vaccination. Ws :weeks.
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Time of
sampling
(age per month)
1
2
2.5
3
3.5

1
2
2.5
3
3.5

1
2
2.5
3
3.5

Samples/PCR
No

No +ve

2
2
2
2
2

0
0
0
0
0

+ve
%
0
0
0
0
0

10
2
2
2
2
2

0
0
0
0
0
0

0
0
0
0
0
0

10

0

0

2
2
2
2
2

0
0
0
0
0

0
0
0
0
0

10

0

0
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Figure (1): The amplification plot of real time RT-PCR analysis. The blue line indicates the
experimental positive control (RVFV- RNA) which was use.
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serum samples collected from both ewes
and their lambs were negative for RT-PCR.
This result indicated that the present
RVFV-IgG antibodies in serum of both
ewes and their lambs may attributed to
immune response of animal body to
inactivated RVF vaccine not from the
RVFV infection (Sall et al. 2002).
Our results concluded that the
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immunogenic. It is more difficult to
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gestation period to achieve the highest
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lambs.
5. Reference:
Abd el-Rahim, I.H., Abd el-Hakim, U.,
Hussein, M. 1999. An epizootic of Rift
Valley fever in Egypt in 1997. Rev.
Sci. Tech., 18(3): 741-748.
Ali, R.R., 1979. Rift Valley Fever
infections in camels in Egypt M.V.Sc.
- 106 -

Aidaros et al. (2014)
Sall, A.A., Macondo, E.A., Sene, O.K.,
Diagne, M., Sylla, R., Mondo, M.,
Girault, L., Marrama, L., Spiegel, A.,
Diallo, M., Bouloy, M., Mathiot, C.
2002. Use of reverse transcriptase
PCR in early diagnosis of Rift Valley
fever. Clin. Diagn. Lab. Immunol., (9):
713-5.
Sami, S.M. A., 1985. Studies on the
immune
response
of
bovines
vaccinated with inactivated RVF
vaccine.
M.V.
Sc.
Thesis
(Microbiology) Fac. Vet. Med. Cairo
Univ. Egypt.
Soliman, E.M., 1995. Studies on Rift
Valley Fever vaccine inactivated with
Binary. Ph. D. Thesis, Microbiology,
Fac. of Vet. Med., Cairo Univ.
WHO / FAO Metting, 1983. The use of
vet. Vaccines for prevention and
control of RVF. Bulletin of the World
Health Org., 61(2): 261-8 .
Youssef, N.M.A., 1984. the antibody
response of pregnant ewes to RVFV
vaccine and the resulting maternal
immunity. M.V.Sc. Thesis Fac. Of
Vet. Med, Cairo University, Giza

Hassan, K.E.Z. 1998. comparative studies
on inactivated and attenuated Rift
Valley Fever vaccines. Ph. D. thesis
(Infectious disease) Fac, Vet. Med.
Benha branch, Zagazig University,
Egypt.
Imam, I.Z.E., El-Karamany, R., Zaki, R.,
Omar, F.M. 1981. Isolation of
attenuated strains of Rift Valley fever
during 1980 and 1981 from man and
animals. Journal of the Egyptian
Public Health Association, LVI (5-6):
435-45.
Kamel, S.A. 2011. Observations on rift
valley fever virus and vaccines in
Egypt. Ahmed Kamal Virology
Journal, 8:532.
Martin, V., Chevalier, V., Ceccato, P.,
Anyamba, A., De Simone, L.,
Lubroth, J., De la Rocque, S.,
Domenech, J. 2008. The impact of
climate change on the epidemiology
and control of Rift Valley fever, Rev.
Sci. Tech. Off. Int. Epizoot., 27
(2):413–426.
Paweska, J. 2008. Epidemiology of RVF:
Potential risks for introduction into
Europe. Workshop on Symposium on
Emerging Vector Born Viral Disease
Lelystad, Netherlands, 28 November,
South Africa.
Paweska, J.T., Burt, F., Swanepoel, R.
2005. Validation of enzyme-linked
immunosorbent assay for the detection
of IgG and IgM antibody to Rift
Valley fever virus in humans. Journal
of Virological Methods, (124): 173181.
Pretorious, A., Oelofson, M.J., Smith,
M.S., Van Dar Ryst, E. 1997. Rift
Valley fever, a sero-epidemiological
study of small terrestrial vertebrates in
South Africa. American Journal of
Tropical Medicine and Hygiene, (57):
693-698.
Saad, S.S. 1985. Studies on the immune
response of bovine vaccinated with
inactivated RVF vaccine. M. V. Sc.
Thesis, Micro. Fac. Vet. Med. Cairo
Univ.

- 107 -

Relation between vaccination time of ewes with RVF vaccine and immune response
in ewe
ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ
ﻣﺠﻠﺔ ﺑ ﻬﺎ
ﻋﺪد  ،108-101 :(2) 26ﻳﻮﻧﻴﻮ 2014

اﻟﻌﻼﻗﺔ ﺑﯿﻦ وﻗﺖ ﺗﺤﺼﯿﻦ أﻣﮭﺎت اﻷﻏﻨﺎم ﺑﻤﺼﻞ ﺣﻤﻲ اﻟﻮادي اﻟﻤﺘﺼﺪع اﻟﻤﯿﺖ واﻻﺳﺘﺠﺎﺑﺔ اﻟﻤﻨﺎﻋﯿﺔ
ﻟﻨﻌﺎج وﺣﻤﻼﻧﮭﺎ
ﺣﺴﻦ ﻋﺒﺪ اﻟﻌﺰﯾﺰ ﻋﯿﺪاروس ،1ﻣﻨﻰ ﻋﺒﺪ اﻟﺮﺣﻤﻦ ﻋﺸﻮب ،1ﯾﺎﺳﺮ ﻓﺆاد ﻣﻄﺎوع،1ھﻨﺎء ﻋﺒﺪ اﻟﻘﺎدر ، 2ھﺎﻟﺔ اﻟﺴﯿﺪ
1
ﻗﺎﺳﻢ
 1ﻗﺴﻢ اﻟﺼﺤﺔ واﻟﺴﻠﻮﻛﯿﺎت ورﻋﺎﯾﺔ اﻟﺤﯿﻮان 2 .ﻣﺴﺎﻋﺪ ﺑﺎﺣﺚ ﻗﺴﻢ اﻟﺒﯿﻮﺗﻜﻨﻮﻟﻮﺟﻲ ،ﻣﻌﮭﺪ ﺻﺤﺔ اﻟﺤﯿﻮان ﺑﺎﻟﺪﻗﻲ.

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
ھﺬه اﻟﺪراﺳﺔ ﺗﮭﺪف ﻟﻤﻌﺮﻓﺔ ﺗﺄﺛﯿﺮ وﻗﺖ اﻟﺘﺤﺼﯿﻦ ﻟﻨﻌﺎج ﺑﻤﺼﻞ ﺣﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع اﻟﻤﯿﺖ واﻟﻤﺴﺢ اﻟﺴﯿﺮوﻟﻮﺟﻲ
ﻟﻸﺟﺴﺎم اﻟﻤﻀﺎدة ) (IgGﻓﻰ ﻛﻞ ﻣﻦ اﻟﻨﻌﺎج وﺣﻤﻼﻧﮭﻢ .ﺗﻢ ﺗﺠﻤﯿﻊ  60ﻋﯿﻨﺔ دم ﻣﻦ  3ﻣﺠﻤﻮﻋﺎت ﻣﻦ ﻛﻞ ﻣﻦ اﻟﻨﻌﺎج
وﺣﻤﻼﻧﮭﻢ ) 30ﻧﻌﺠﺔ و  30ﺣﻤﻞ( ﻛﻞ ﻣﺠﻤﻮﻋﺔ ﺗﺸﻤﻞ  2ﻧﻌﺠﺔ و  2ﺣﻤﻞ ﻻﻛﺘﺸﺎف اﻻﺟﺴﺎم اﻟﻤﻀﺎدة RVF- IgG
ﺑﺎﺳﺘﺨﺪام اﺧﺘﺒﺎر  .ELISAﺗﻢ ﺗﺤﺼﯿﻦ أول ﻣﺠﻤﻮﻋﺔ ﻣﻦ اﻟﻨﻌﺎج ﺧﻼل أﺧﺮ اﺳﺒﻮع ﻗﺒﻞ اﻟﻌﺸﺎر ،ﺛﺎﻧﻰ ﻣﺠﻤﻮﻋﺔ
ﻣﻦ اﻟﻨﻌﺎج ﺧﻼل اول ﺷﮭﺮﯾﻦ ﻣﻦ اﻟﻌﺸﺎر وﺛﺎﻟﺚ ﻣﺠﻤﻮﻋﺔ ﻣﻦ اﻟﻨﻌﺎج ﺧﻼل أﺧﺮ 3أو 6أﺳﺎﺑﯿﻊ ﻣﻦ اﻟﻌﺸﺎر.ﺗﻢ ﺗﺠﻤﯿﻊ
ﻋﯿﻨﺎت دم ﻣﻦ اﻟﻨﻌﺎج ﻗﺒﻞ اﻟﺘﺤﺼﯿﻦ وﺑﻌﺪ اﻟﺘﺤﺼﯿﻦ ﺑﺄﺳﺒﻮﻋﯿﻦ 8 ،أﺳﺎﺑﯿﻊ 12 ،أﺳﺒﻮع و 16أﺳﺒﻮع ،أﻣﺎ ﺑﺎﻟﻨﺴﺒﺔ
ﻟﻠﺤﻤﻼن ﺗﻢ ﺗﺠﻤﯿﻊ ﻋﯿﻨﺎت دم ﺣﺴﺐ اﻟﻌﻤﺮ ﻋﻨﺪ ﻋﻤﺮ ﺷﮭﺮ ،ﺷﮭﺮﯾﻦ 2.5 ،ﺷﮭﺮ 3.5 ،ﺷﮭﺮ .ﻛﺎﻧﺖ أﻋﻠﻰ ﻧﺴﺒﺔ
ﻟﻸﺟﺴﺎم اﻟﻤﻀﺎدة  RVF- IgGﻓﻰ اﻟﺤﻤﻼن اﻟﺘﻰ وﻟﺪت ﻣﻦ اﻷﻣﮭﺎت اﻟﺘﻰ ﺣﺼﻨﺖ ﺧﻼل أﺧﺮ  6-3أﺳﺎﺑﯿﻊ ﻣﻦ
اﻟﻌﺸﺮ ،ﺑﯿﻨﻤﺎ ﻻ ﺗﻮﺟﺪ اﻷﺟﺴﺎم اﻟﻤﻀﺎدة  RVF-IgGﻓﻰ اﻟﺤﻤﻼن اﻟﺘﻰ وﻟﺪت ﻣﻦ اﻷﻣﮭﺎت اﻟﺘﻰ ﺣﺼﻨﺖ ﻗﺒﻞ
اﻟﻌﺸﺎر أو ﺧﻼل أول ﺷﮭﺮﯾﻦ ﻣﻦ اﻟﻌﺸﺎر .ﻟﯿﺴﺖ ﻛﻞ اﻟﻨﻌﺎج اﻟﺘﻲ ﺣﺼﻨﺖ ﺑﺎﻟﺘﺤﺼﯿﻦ اﻟﻤﯿﺖ ﻟﺤﻤﻰ اﻟﻮادي اﻟﻤﺘﺼﺪع
ﺗﻤﻠﻚ أﺟﺴﺎم ﻣﻀﺎدة  .IgGوأﺷﺎرت اﻟﻨﺘﺎﺋﺞ أن أﻓﻀﻞ وﻗﺖ ﻟﺘﺤﺼﯿﻦ اﻟﻨﻌﺎج ﻛﺎن ﺧﻼل أﺧﺮ  6-3أﺳﺎﺑﯿﻊ ﻣﻦ اﻟﻌﺸﺮ
ﻟﺘﺤﻘﻖ أﻋﻠﻰ ﻣﻨﺎﻋﺔ ﻟﻨﻌﺎج وﺣﻤﻼﻧﮭﺎ.

)ﻣﺠﻠﺔ ﺑﻨﮭﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﯿﺔ اﻟﺒﯿﻄﺮﯾﺔ :ﻋﺪد  ,108 -101:(2)26ﯾﻮﻧﯿﻮ (2014
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