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ABSTRACT

Peste des pelits ruminants (PPR) virus as one of Morbillivirus (Paramyxoviridae) is a
heat labile virus. In Egypl. as a hot-country-in general we are urgently in need (o find
owt a sutable solvent that may be act as heal lolerant. In this work, we tried (0 select
the bes! solvent which provid a longer stabilily of reconstituted PPR vaccine six ncw
solvents were studied in a comparative with the traditional control soluentt (physiologi-
cal saline solution). These solveni solutions included physlological saline solution. § A
magnesium sulphate solution (MgSO,), 2.5% lactalbumin hydrolysale solution. a niix-
ture of lactalbumin hydrolysate 2.5% and sucrose 5% solution, 5% sucrose solulion, a
mixture of 1 M magnesium sulphate and sallne solution and dimethyl stilfoxide 2.5%
solullon. By using these solvents solutlons, the reconstituting PPR vaccine was kept on
ice and at 37°C, tiration of the virus infeclivity on Vero cells was carried oul at 0. !
and 2 hours post reconslitution. It was revealed thal the best solvent solutlon was the
mixiure of 2.5% lactalbumin hydrolysate and 5% sucrose that could keep the loss in the
original virus titre at the most minimum.

INTRODUCTION

Pesle des petits ruminants (PPR} virus is a highly contagious Morbillivirus infecting sheep.
goats and other small rumipanis (OIE, 1998).

PPR is a weak virus and could be affected by surrounding temperature. Appel et al. (1981)
noted thal tnactivation of PPRV at varlous temperalures varles greatly depending on the sub-
slrate, viral concentration and the virus bad ball lives of 2-3.4 minutes at 56°C. 10 minutes al
43°C. 1-3 hours at 37°C and 9-1) days at 4°C. Thcy added that the additton of sodiunm or mag-

nesium sulphate dclayed heat inactivation of the virus.

[t is well known that vaccination ts the best means for animat proteclion against infectious

diseases.
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Live altenuated virus vaccines were developed fo protect sheep and goats against PPR diseasc
(Couacy et al., 1995; Khodeir and Mouaz, 1998 and afaf, 1998).

The maln goal of the present work was targeted to the poteritiation of validity-span ol time for
the reconstituted live PPR vaccine at ambient temperalures. through detecmination of a mast

suitable protective solvent to be used for reconstitution of the vaccine.

MATERIAL AND METHODS

1. Vaccine solvent sclutions:

Six different solvent solutons were experimented to reconstitute the PPRV vaccine. They
were: (1) Physiological saline solution, (2) 1 M magnesium sulphate solutlon, (3] 2.5% lactalbu-
min hydrolysate solution, {4) a mixture of 2.5% laclalbumin hydrolysate and 5% sucrose solu-
tion, (5} 5% sucrose solution, (6) a mixture of 1 M magnesium sulphate and physlological saline
solutton (7) 2.5% dimethyl sulfoxdde solution (DMSO).

These solutions were prepared and sterilized by fiitration and were kept cold at 49C {§1] time of
use.

2., PPRV vaccine:

The locally produced PPRV llve vaccine was uscd to test its stabllity after being reconstituted
in seven different solvents. Thls vacclne was derived [rom a local PPRV Isolate designaled as
Egypl-87 (House, 1987). Requlired number of vaccine vials were randomly collected from a rou-

tinely produced batch.
3. PPRYV titration:

Infectivity Htrations were performed on vero cell (Yasumura and Kowatika, 1963) (or the
PPRV vaccine batch as well as (or each of the seven reconstituted vaccine samples dissolved In

seven diftferent solvent soJutions.

The geometric mean tnfectvity titre was expressed in loglO TCiDgg per ml as calculated by

Reed and Muench Formula
4. stability testing of the live PPRV dissolved in seven different solvents as kept on ice;

This experiment was carried out through reconstituting the PPR vaccine vial content per each
of the seven alorementloned dlluents kept on Ice for the subsequent 2 hours. Representative

samples per each of them were titraled for PPRV infectivity on vero cells at 0. 1 and 2 hours post
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reconsiitution. The geornetric mean virus ttre of three samples per solvent was taken and each

virus titration result was calculated by Reed and Muench (1938).

5. Stability testing of the live PPR vaccine dissolved in gevean diffcrent solvents as kept
at 37°C:

This test was done as meatjoned above except thal the reconsttuted vials in diffevent diluents
were held at 37°C for 2 hours.

RESULTS

1. Stability testing of the live PPR vacclne reconstituted in seven different solvents

kept on ice:
Results of such testng are glven in table {1) and Niyg. (1).

2. Stabllity testing of the llve PPR vaccine reconstituted in seven differcnt solvents
held at 37°C:

Results of these experiments arc shown in table (2) and 0g. (2).

DISCUSSION

The wain inconvenlence of most of the Morbillivisus live vaccines, s their heat instability after
being rcconstituted PPRV live vaccine. being manufacturcd in Egypl for exportation purposes. Is
nol an exception. Hence, it was of Interesl to find out a sultable solvent solution thal might be
used as a heal tolerant reconstituent for this vaccine. 1n Ihis aspect. seven different soluljons
were tried being experimented first Lhrough keeping the dissolved vaccine on ice (Table 1), thus.
simulatng the leld practical recommended conditions and secondly through holding 1t at 37°C
(Table 2) which might be the case of unavallability of ice in some fleld occasjons. Among these
solvents the mixture of 2.5% lactalbumin/5% sucrose was found Lo be an ellicaclous solvent so-
lutton, in that only 0.5 Jog) o TCIDgp was lost after a pcriod of 2 hours on jce (Table 1).

Moreover, anly one log loss was found alter a penod of 2 hours at 37°C. Thus, such a recon-
stitutng solutlion proved to be an adequate diluent that could support a reasonable PPRV (itre
over a perlad of 2 hours exposure elther on fce or al 37°C {Tables 1, 2).

On reviewlng the correlated literalure, It was found that the object of prolongation of the va-
lidity span ol a reconstituled Morblllivirus vaccine was targeted by several authors (Languat et
rl., 1886; Plowtight, 1972; Mouaz et al., 1998 and Abeer, 1993). (t is noteworthy to mention
that the live PPRV vaccine vial manufaclured to contain 5 log, g TCIDgg per m) of the lvophilized
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product is sufficlent to vaceinate 100 heads of sheep or goats. However. it s delivered arbijtrarily
for only 50 heads. So. each animal will receive (2 x 103) TCIDgq atthough only 1023 TCIDgg is
required for each animal (OIE, 2004).

Thus. in view of such a requirement. a PPR virus titre of 4.5 log,; g TCID5q post exposuce for 2

hours on ice Is quite salisfactory to vaccinate 50 animals.

On the other hand. even though a PPR virus titre of 4 logyg TCiDgp wlill satisly the need to
vaccinate 50 anirnals which is the case with holding the dissolved vaccine at 37°C. The inherent
reason which lles behind the efficacy of the lactalbumin sucrose mixture might be attributable to
the blochemical nature of both sugars and proteins. Thus. working in a combination (o protect
virus particles against the influence of temperature. it could be concluded that results obtained

in the present study would be a good contebutian to the available knowledge in this concern.
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Table (I): Results of stabililty tesung ol the live PPR vaccine reconstituled in
seven difTerent solvents kept on ce.

i s T —
' Nu—| Solvent | Tours post r::uppsmutmn 3
I _l;h_m salme soluton | 5.0°* ) .
2 | M mag sull’ solution 5.0 4.0 40
1 2.5% lactalbumin hydrolysate 50 4.0 1s
solution o
4 A nixture of 2.5% lact. alb., 5.0 45 4.5
5% sucrose solution
LS 5% sucrose solulion 3.0 3.5 25 |
A miature of | M mag. sull’ 2 .
_? ~_solu. And saline solution S'E s 59
T2 5% dimethyl sulfoxid ¢ an 10
’ solution (DMS0) l 50 ’ o
. PPRV tilres expressed as log g TCID,, per ol

Table (2): Resulis of stabuhiy testing of the ive PPR vaccine reconstituled in
seven diffcrent solveats held at 37°C

Ho__ Salvent ” Hours post r1ec0nslilulion ;
| | Physiological suline solution | 50* 4.0 35
2 I M mag. sull. salution 50 10 3.0
2.5% lactalbumun hydrolysate . -
3 T 5.0 4.0 30
A mixture of 2.5% lact. alb.,
‘__ 5% sucrose svlution ol 5 “{L__ i ;
s 5% sucrose solution 5.0 10 10
A muixture of | M mag. sull
6 solu. And saline solution 50 > 3'_0
2 5% dimethyl sulfoxid
7 solution (DMSO) 50 B 3.0 25

*I'l'lw lilres expressed as logy, TCID, per ml.

Mansoura, Vet, Med. J. . Vol, VII, No. 1, 2005



Hussein, G. M. and Daoud, A, M.

—— S

Fag. (1) Resulis of
vaccme reconstfuted i

]

-

Tare oz TCIDsa 'mh

4
3
2
1
0

I_f';r\hrnr (1Y 0 Soheni (2)
| @ Solvent (61 B Solven (1)

stabihly testing of the live PPR
n seven difierent solvenis kepl on

K

LA,

| 2
Hows Posi Reconstitution
U Solvent (1) 8 Solverd (4) O Saben (55]

» [’ Fig. (2) Results of
vacc ine reconsttuded

stabihty tosimig of the live PI'R
n seven dilferent solvenls hekl at
:'1"!(.

Tiwe (g TCIDso/m!}
o = B e B h

m Sotvent (1] Solvent (2)
| D Solvent (0) B Salven (7)

N

Hours Post Reconsuistion
O Sohct (3) M Sobent (4] 0 Selvent (5)
|

=~

Mansoeura, Vet. Med. J.

Vol. VII, No. I, 2005



Hussein, G. M. and Daoud, A. M. 2

REFERENCES

Abecr, M. A. (1993) : Evalualion of a speaific peste des petits nnulnants vaceine prepared fiom
local vitus strain. M.V.Sc. Degree. Virology. Cairo Univ.

Afnf, A, A. (1998) : Some studics on thermostable peste des petils ruminaats [PPR) virus vac-
cine. I'h.D. Vel. Sci. Thesis, Inlectigus Discases. 'ac. Vel Med . Cairo Univ.

Appel, M. J. G.; Gibbs, E. P. J.: Martin. S. J.; Meulen, T. V.; Rlma. B. K.!: Stephenson, J. R.
and Taylor, W. P. {1981) : Morbillivirus discascs ol apimals nd man comparalive dlag-
nosis of viral diseasc. Vol. IV, Chap. 6: 235-297. Acadanlc Press (cdited by doucicl
and Christine Krustak).

Couacy, H. E.; Bidjeh, K.; Angba, A.; Domenech. J. and Diallo, A. (1995) : I'ralection nl gonlx
agalns! rinderpest by viaccination with attenuated peste des pelits ruminanis virus.
Res. Vet. Sci., 59 (2): 106-109.

House. J. A. (1987) : Charuclerization of a pesie des petits ronminants (PER) isoare from Egypl.
{Moinvrandum for the reporl). Plunisland Animal Discase Centre, N.Y, USA.

Khodeir, M. H. and Mouaz, M. A. {1998) : Preparation of a specilic PPR vaccme. 5th Sci. Conyt .
IFue Vet. Med,. Cairo Univ., 709-717,

Languet, B.; Precausta, P.; Mackowiak, M.. Dubourget, P.; Reynaud. G. and Duret, C. (1985)
: U'reeze-dried against rinderpest stability and activity study. Comparative tmmunology.
Microbiology and Infectious Diseascs, 8 (3/4): 285-295.

Mouaz, M. A_; Gehan, K M.; Khalrat, A. E.; Alda, I. E. and Khodeir, M, A, (1998) : Lvaluation
of imoune response in Egyptlaa Bulady shecp vaceinailed with attenuated RV) and PPIR
vaccines. Assiut Vel. Med. J., 38 (7G): Jan 1998.

OIF {1998) : OIE (pternattonal Committee ceport of the 66Lh general sesslon. Parts, 25-29 May.
1998. P.S. Animal Disease Status Worldwide in 1997.

OlE {2004) : Manua) ol Diagnostic Tests and Vaccines lor Terrestrial Aninals. Sth edilion.

Plowright, W. (1972) : The producUon and vse of rindcrpest celt culture vaccine in developing
countrcs. World Animal Review, 1: 14-18.

Recd, L. J. and Muench, H. {1938) : A shnple method of estimating Ity percent erdd points. Am
J. Hyg.. 27: 443.

Yasumuwa, Y. and Kawatika. Y. (1963) : Studics on 3V40 virus in tissue culture. Nihon Rin-
sho. 2): 1201-1215

Mansoura, Vet, Med. J. VYol. VII, No. 1, 2005



Hussein, G. M. and Daot:1, A. M. 8

il gl

AU e r e ez bt S, LI 2L L i s 5]l aslS s maall Gl mad [ o e b
eieall Ol el ¢ Gl sl 3l o 568 B Aasshall 1 Y e s oS UL .f.);uf
il al i 2l Ll Jaasl sl Myl Sy ol Juadl Lis iy G0l 5L 2 Ol s Jak e S
(i o Jpdoa s py PGl pudidl (bW ALY tl_,;i o s ldlh el I3Y1 aw p LY
t/.0 538w dplraa iU 2l sl Stanm o b ds (S il Sl S e d o
P B o P C e (VRS YT D Y R SR VA ST RIS NIV Dyesl [ Fely NS
WASUIESS VN S
e Jongy cltdl Lo aiSy st By /0 550 m s aze O Ll Giandy Uil aa phisanty

NP UMEVIP P TAWRUITRI-WEVIES (VN I H EEPRUACT S VPPN

inn ) S yloes o Bad> o 280 5,25 JbY L, Ll o y5 e il p Gl cudos il o sy
AR o SREVASY)

Mansoura, Vet. Med. J. Vol. VII, No. 1, 2005



