Beni-Suef Vet. Med, J. Vol. XL, No. (1) Jan., 2001 : (63 - 72 ).

EFFECT OF ASCORBIC ACID AND RIBAVIRIN SUBSTANCES ON RIFT
VALLEY FEVER VIRUS |
BY

Eman, M. Shalkamy; Lily, S. Salama and Marcoss, T. N.

Veterinary Serum and Vaccine Research Institute, Abbasia, Cairo.

ABSTRACT
The present work aimed to study the potentiality of two antiviral

agents; ascorbic acid and ribavirin on Rift Valley Fever virus in vivo and
vitro. The study was done on BHK-21 cell line and swiss albino lﬁice. The
results revealed that the optimal concentration of ascorbic acid which gave
the highest percentage of protection against RVF virus inoculation in mice
was 5 [ig which were detected on 3 " and 7 ™ day post injection then declined
rapidly on the 10 ™ day due to the rapid excretion of the drug.All
concentrations of ascorbic acid {A. A.) used to study the CPE in T.c. revealed .
complete inhibition of the virus.Concerning ribavirin (R.n.) the best
‘concentration injected in mice anu showed the highest protection was 0.16 'pg
and that was clear on the 3™ and 7™ day post treatment. Complete
suppresion of the virus was also detected on infected BHK cells which was
treated with various concentration of ribavirin drug. Accordingly, the two
drugs can be used prophylacticaly or chemotheraputicaly for sheep and cattle
subjected to RFV virus exposure or infection. Also the drugs may be used to

lessen the side effects on using the living RVF virus vaccine.

‘ INTRODUCTION -

Rift Valley Fever (RVF) is a disease chiefly affecting live stock causing epizootics
being responsible for great losses due to abortion of pregnant animals and heavy
mortalities among young animals (Imam ef al, 1978). The weckly epidemiological
record (1994) reported RVF virus infection among human and animals in Aswan
Governorate.

Kadymov and Kulibekov (1975) studied the effect of vitamin C. (Ascorbic

Acid)” A-A” on the immunological response of animals and they showed that utilization of

Vit. C. increased during vaccination and animals, which are given additional A. A.

acquired prolonged immunity. Siegel (1975) reported that supplemental A. A. in mice
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enhanced interferon production and significantly increases T. lymphocytes. Ascorbic acid
(A. A)is accepted as a general antioxidant and is a potential anti-immunosuppressive agent
(Pardue and Thaxton , 1984).

Ribavirin (Rn.) a (1-B-D-Ribofuranosyl-1-2-4-triazole-3, 1-Carboxamide) has been
shown to exhibit a potent antiviral effect against many DNA and RNA viruses both in vitro
and vivo (Sidwell ef al, 1972). Toxicological studies (Hauffman ef al, 1973) have
presented clues f01: the safety and efficacy of Rn. Both in vitro and in vivo in ribonucleic
acid viruses.,

The present work aimed to study the potentiality of two antiviral agents, ascorbic
and ribavirin on Rift Valley Fever virus both in vivo and vitro.

Tissue culture and mice were inoculated with different non-toxic concentrations of
the two drugs, then tested for cytopathic effect in tissue culture or signs of illness in mice,
after RVF virus inoculation to detect the least concentration which can be used as antiviral

agent.

MATERIAL AND METHODS
Materials:
1. RVF virus (ZHs04) strain:
It was obtained from RVF Department, Vet. Serum and Vaccine Production and
Research Inst., Abbasia, Cairo. It has a titer of 10 ®° TCIDs¢/ml (Taha, 1982).
2. Cell culture (T. C.):

" Monolayer BHK-21 cell culture were grown and maintained for virus titration
according to EI-Nimr et al, (1981) for RVF virus titration as well as toxicity of Ascorbic
acid and Ribavirin.

3- Mice:

Weaned Swiss albino mice, 21-28 days old weighing (20-30 gm) of both sex were
used for titration of RVF virus as well as the toxicity of Ascorbic acid and Ribavirin.
4- Ascorbic Acid (A. A.):
. It was obtained from Memphis Co., Cairo. Dilutions of A. A were made in sterile
media (MEM) to get the following concentrations 1000, 100, 50, 25, 12.5, 6.25, 3.12, 1.65,
0.8 and 0.4 pg / ml.
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5- Ribavirin (Rn.):
It was obtained from October Pharma Co., as a virazole capsules. Dilutions of Rn.

were made in sterile media (MEM) to get the following concentrations 200, 100, 50, 25,
12.5, 6.25,3.12, 1.66, 0.8 and 0.4 pg /ml.
Methods:
1- Determination of Ascorbic acid and Ribavirin cytotoxicity in tissue
culture:

Cytotoxicity was assessed by the addition of A. A in MEM media using
concentrations of 1000, 100, 50, 25, 12.5,6.25,3.12, 1.66, 0.8 and 0.4 pug /ml. Five cell
culture tubes of BHK- 21 cells were used for each dilution as well as control tubes. Tissue
culture tubes were incubated at 37°C for 7 days. Culture tubes were examined daily for
detection of cytotoxicity compared with control T. C. tubes. The cytotoxicity of Rn. was
done following the same technique of A. A. using dilutions of 200, 100, 50, 25, 12.5, 6.25,
3.12,1.66, 0.8 and 0.4 pg / ml.

2- Determination of A. A. and Rn. cytotoxicity in mice:

The same dilutions of A. A. and Rn. mentioned before were inoculated (0.2 ml I/P)
into adult mice. 10 mice were used for each dilution as well as non-inoculated control
mice. They were observed for 10 days for detection of cytotoxicity (manifested by death of
mice).

3- Determination of antiviral activity in tissue culture:

Predetermined non-toxic concentrations of A. A and Rn. were added in amount of
0.1 ml to each 5 tissue culture tubes per dilution and incubated at 37°C for 24 hours. Then
the same tubes were inoculated with RVF virus (0.1 ml containing 10 ®° TCIDsy/ml).
Observation was done daily for 7 days for detection of C.P. E. controls included non-
treated non-infected cells and cells only infected with the virus.

4- Determination of antiviral activity in adult mice:

Groups of mice were inoculated I/P with non-toxic dilutions of either A. A. or Rn.
and each group contained 10 mice. Mice were challenged at 3™, 7%, and 10" days
respectively with 0.1 of 10* MIPLDsy/ml of RVF virus, observation was done daily for 10
days post challenge for detection of the percent of protection. Control mice either infected

with RVF virus only or non-infected were included.
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RESULTS
1- Determination of cytotoxicity of ascorbic acid (A. A.)and ribavirin {Rn.):

1.1. In BHK cell culture:
Results indicated that the drug at all the used concentrations, did not exhibit any

cytotoxic changes in the treated cells except at 1000 pg /ml for A. A. and 200 and 100
Mg /ml for Rn. respectively (Table, 1).
1.2. In adult mice: |
Results of mice treated with A. A. or Rn. at the before mentioned concentrations
1owed that no signs of illness or deaths occurred in all the concentrations except at
000 pg /ml for A. A. and 200 and 100 pg /ml for Rn. respectively (Table, 1).
~2- Antiviral activity:
2.1. In BHK cell culture:

Ascorbic acid and ribavirin are potent antiviral agents against RVF virus.

Culture did not show any C. P. E. while the non-treated virus infected culture showed
~lear C. P. E. (Table, 2).
2.2. In adult mice:

Results of mice treated with A. A. or Rn. that the percentages of protection at

Jifferent concentratioiis by using A. A. or Rn. as illustrated in (Table, 3).
| DISCUSSION

Vaccination is always considered as the best tool for protection and/or
combating viral and bacterial diseases with respect to highly infectious and zoonotic
disecases. The use of inactivated vaccines is recommended. However, the short
immunization period of inactivated vaccines and the need of boostering dose open the
gate for using attenuated vaccine in some occasions. Antiviral agents are now used as
biotheraputic agents to stimulate the immune system in animals to enhance resistance to
mfectious diseases Mouaz, ef al, (1995). These agents could be used as emergency,

interfering or as a therapy for highly communicable and dangerous diseases as in case

of RVF. ' .
This work present the application of two agents A. A. and Rn. on RVF virus

using BHK cells and in vivo using adult mice. Result of A. A. proved it as a potent
antiviral agent against RVF virus in tissue culture (T.C.) neither inhibiting growth nor
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cytotoxic on BHK cells. In mice there was no signs of illness and the percent of

protection were 100% and 100% at concentration of 25Pg/ml given on the 3rd and 7th
days post-challenge respectively. These results agreed with White ef al, (1986) who
reported that A. A. is important for the optimal functioning of the immune system. It
has a direct virucidal and bactericidal activity against number of pathogens in vitro.
Also A. A. enhances the production of interferon by cells infected with Newcastle
disease (Dahl and Degre, 1976).

In case of Rn. the results were also efficient and it proved to be antiviral as it
inhibit the appearance of CPE in infected BHK cells with RVF virus. In mice the
percent of protection were 80% and 100% at concentration of 0.8 Hg/ml given in 3rd
and 7th days post-challenge respectively. Similar results were also noticed by (Browne,
1979 & 1981) whem found that the drug Rn. has inhibited the replication of influenza
and parainfluenza viruses, so it could be considered that these results are of Rn. against
many viruses. _

The antiviral effect of ribavirin can be explained by the ability of the drug. to
inhibit cell division as reported by Steer ef al, (1973) that Rn. inhibits the host ceil
enzyme inosine monophosphate dehydrogenases, thus causing a depletion of the
cellular guanosine nucleotide pool, or may be due to the inhibition of attachment and
penetration of the virus to the cell as its effect on surface glyco-protein responsible for
these processes.

Ribavirin showed no effect on growth and viability of both cell cultures (in a
range of concentration of 0.4 -200 pg/ml) when such Rn. concentrations were applied
to BK and VERO cell cultures infected with Rinderpest virus (RPV), no CPE were
noticed for 12 days of incubation. The, in vitro, efficacy of Rn. against RPV has been
confirmed by the back titration test (Mouaz et ¢, 1995).

But in 10™ day mice treated with drugs either Ascorbic acid or Ribavirin and
challenged with RVF virus were low protected by 50%-20% and this denote to the
minimal concentration of these drugs inside the body and/or may be excreted during
this period (10 days). Where as at high concentration of A. A. found that the level of
330 mg/kg diet for broiler chicks increases its resistance against virulent infectious

bursal disease (IBD) virus (El-Zanaty, 1994).
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However the obtained results are encouraging to use of ascorbic acid and
ribavirin prophylactically or chemotherapeutically for sheep and cattle subjected to
RVF virus exposure or infection. Also it may be used in vaccinated animals with living
RVF virus vaccine as a trial to lessen the side effects of the virus on the general

condition of vaccinated animals.
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Table (1): Cytotoxicity of Ascorbic acid (A. A.) and Ribavirin (Rn.) on BHK
cell culture and in adult mice.

Cmﬁnim o . (%)yof | Coneentrationsof Ra. . (%) of mice
(Injected amoumt) Coytotaicity mijce death (Injected amount) Cytotoxicity death
Yg /ml Mg /ml
1000 (200) Toxic 100 200 (40) Toxic 100
100 (20) non-toxic 0 100 (20) Toxic 100
50 (10) non-toxic 0 50 (10) Non-toxic 0
25(5) non-toxic 0 25(5) Non-toxic 0
12.5(2.5) non-toxic 0 12.5(2.5) Non-toxic o
6.25 (1.25) non-toxic -0 6.25 (1.25) Non-toxic 0
3.12 (0.62) non-toxic 0 3.12 (0.62) Non-toxic 0
1.66 (0.33) non-toxic 0 1.66 (0.33) Non-toxic 0
(1.8 (0.16) non-toxic 0 0.8(0.16) Non-toxic 0
0.4 (0.08) non-toxic 0 0.4 (0.08) Non-toxic 0
Cell control Healthy - Cell ecntrol Healthy -
Mice control - .Hmsgm(gm Mice control - mﬂisdgﬁlm
Table (2): Effect of Ascorbic acid and Ribavirin on BHK cells after
inoculation with RVF virus.
Non-toxic concentrations of A. CPE % Non-toxic concentrations of CPE %
A, pg /ml Ru. g /ml
100 0 50 0
50 0 25 0
25 0 12.5 0
12.5 0 6.25 0
6.25 0 3.12 0
3.12 0 1.66 o |
1.66 0 0.8 0
0.8 0 0.4 0
0.4 0 - -
Non-treated BHK_ cells and 100 Non—treate_d BHK _ cells and 100
infected with RVF virus infected with RVF virus
cell control 0 cell control 0
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Table (3): Effect of Ascorbic acid and Ribavirin in adult mice after
inoculation with RVF virus.

| Treated mice with A. A. Treated mice with Rn.
o "
Concentrations % of):)tr‘(:it:s:mn Concentrations | %o of protection post | Control control
of AL A i:ocul ation of Rn. virus inoculation inoculated mice *
(Injected 37 ~ 0% (Injected 3 i To® mice +
amount) pg/ml Amount) Pg/ml |-
day | day | day day day day
100 50
25) 40 100 25 (10) 20 100 0
50 25
(10) 60 100 50 ) 40 i00 20
25 12.5
) 100 | 100 20 2.5) 60 100 25
12.5 60 100 20 6.23 60 100 20 f»? 2
(2.5) (125) =2 S
@ o
6.25 60 100 | 40 312 40 100 40 8 &;
(1.25) (0.62) 'g =z
= =N
a —
3.12 1.66 £, &
0.62)° 60 100 20 0.33) 60 100 33 g
1.66 0.8
(0.33) 40 100 25 (0.16) 80 100 40
0.8 0.4
(0.16) 20 100 25 (0.08) 30 100 40
(00648) 20 100 20 - - - -

s * Non treated and non-inoculated mice.
+ Non treated mice inoculated with RVF virus

71



Beni-Suef Vet. Med. J. Vol. XL, No. (1) Jan., 2001.

gasall gasloll
S>lgll o> Yugsd e Gudluylly chas,gS VI yaos juil
£ launli

‘imum. M - ‘.’_ - J - wlm OL‘:'.'
Hpially £y bl Slalill y Juaddll gLy Cigay 3gaa

BLEL dadla 3 gaS by s g dlay sSull) Glaan s Lad G stie LR a3 A jall oda b
Sl o yid B NS g dagua ) £ gl A LA B A glaall faaial) g3l gl aa (g
LAY A gl gl 8l 48 jaal lld g oy jlial) (he Adlida il 38 S5 giantlaa aay Ay oy gl
| c gl e O Al (B dudn e gl o] s gl

Alle Al g A hel o3 g el ) oSl Gaaad cudiall JuS 3l of il o kil
el g CLED o gl Aie o g sSea © (LS G sill o p lualall g3l g} e (g prd L
e it o) 1D A 59 ¢ A gy Al o) Ll Coniladll el 2 gl B O e
L Rt 5

A giaal) LAY B g il o dlyy 508l pea jllind bofialf 8Ll Liaf Baa gl
Gl ) Jliad Aoty 38 55 Guen) Anjling g, WDAY o o ol L 530N ) gg aany il
J 3 0 PWEVT T\ IS PLAS. "N, | 'Yy [* SR | P— W' T |
Ot foglall g EIED 2 gal) i g ol g pSaa + 0 LS jlaad) il AilB g A el o) 2
A ghaall LYAY o sl ) jliadda B 350 Ui U of Ba gl 5ty odin)
| . il

(HaasS g2 of At ol Lagaladiadd ie Jaiaall (o Cp lind) S O grionad  Goau Laa
CrSay Ldadd g (pu g il iloiaal) diilall g ALiEYY B £ suaiall (g3l gl e (u g ] Sliina
& aiall o8 s man (u g sl Al 2 LI aladiad ade Apglal U (el Legual adcid

72



