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Rev. sci. tech. Off. int. Epiz., 1 9 9 5 , 1 4 (3) , 593-601 

Contagious bovine pleuropneumonia 
vaccines: 

the need for improvements * 
M.M. R W E Y E M A M U , J. LITAMOI, V. PALYA and D. S Y L L A ** 

Summary: Contagious bovine pleuropneumonia (CBPP) vaccines are 
routinely used only in Africa. The vaccines are usually produced from one of 
two strains (T1/44 and KH3J), each of which has a streptomycin-resistant 
variant. The necessity for a 'master seed strain' is evident. At least one 
manufacturer in Africa produces a broth culture vaccine, while others produce 
a freeze-dried product. A standardised manufacturing protocol needs to be 
developed, together with in-process and final product quality control 
procedures. Some CBPP vaccine manufacturing procedures do not allow 
sufficient leeway for the execution of typical quality control practices. For 
example, it is difficult to perform batch testing on broth culture vaccine, as the 
vaccine is produced in its final container. 

Quality control test results from the Pan African Veterinary Vaccine Centre 
(PANVAC) are analysed in terms of causes of batch failure and indicators for 
process development. Taking potency as an example, most vaccine batches 
tested by PANVAC pass only at the limit of the OIE minimum requirement of 
107 colony-forming units per dose. To improve the titre of the vaccine, it will be 
necessary to modify the manufacturing process, either by increasing 
mycoplasma yield during the culture phase or by minimising losses during 
downstream processes, especially freeze-drying. 

Data on inactivated vaccines are scarce. 

Duration of the immunity achieved with live CBPP vaccines is relatively 
short, in comparison with other live vaccines. Data may be required on the 
molecular basis of virulence and immunogenicity, as well as on the molecular 
immunology of CBPP, to enable the development of improved vaccines. 

K E Y W O R D S : Contagious bovine p leuropneumonia - Mycoplasma - Quali ty 
control - Vaccines. 

I N T R O D U C T I O N 

V a c c i n e s a r e w i d e l y r e c o g n i s e d t o b e m e d i c i n a l p r o d u c t s . C o n s e q u e n t l y , t h e 
m a n u f a c t u r e of vacc ines m u s t b e s u b j e c t e d t o qua l i ty a s s u r a n c e p r o c e d u r e s a n d m u s t 
a d h e r e t o t h e r e q u i r e m e n t s of ' g o o d m a n u f a c t u r i n g p r a c t i c e s ' ( G M P ) . T h e Of f i ce 

* This paper was presented at the Conference on foot and mouth disease, African horse sickness 
and contagious bovine pleuropneumonia, held in Gaborone (Botswana) from 20 to 23 April 1994. 

** Food and Agriculture Organisation of the United Nations, Animal Health Service, Vialle delle 
Terme di Caracalla, 00100 Rome, Italy. 
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I n t e r n a t i o n a l des E p i z o o t i e s ( O I E ) h a s p r e p a r e d g u i d e l i n e s o n t h e r e q u i r e m e n t s for 
v a c c i n e s aga ins t c o n t a g i o u s b o v i n e p l e u r o p n e u m o n i a ( C B P P ) , s e t t i n g s t a n d a r d s for 
qua l i ty of vacc ines (9) . A m a n u a l t o b e p u b l i s h e d jo in t ly by t h e F o o d a n d A g r i c u l t u r e 
Organ i s a t i on of t h e U n i t e d Na t ions (FAO) a n d t h e O I E will p r o v i d e a prac t ica l gu ide to 
vaccine manufac tu r ing in conformi ty wi th G M P r e q u i r e m e n t s . 

C B P P is an economica l ly i m p o r t a n t d isease of ca t t le , wh ich is caused by Mycoplasma 
mycoides s u b s p . mycoides S C . T h r o u g h a p o l i c y of r i g o r o u s r e s t r i c t i o n of c a t t l e 
m o v e m e n t , s laughte r a n d c o m p e n s a t i o n , this d i sease has b e e n e r ad i ca t ed in t h e U n i t e d 
S t a t e s of A m e r i c a a n d E u r o p e . C B P P w a s a l so e r a d i c a t e d in A u s t r a l i a , t h r o u g h a 
c o m b i n e d p o l i c y i n v o l v i n g r e s t r i c t i o n of a n i m a l m o v e m e n t s , v a c c i n a t i o n a n d 
s laughte r (8). T h e d isease r e m a i n s e n d e m i c in Africa and is n o w c o n s i d e r e d t h e second 
m o s t i m p o r t a n t e p i z o o t i c of c a t t l e ( a f t e r r i n d e r p e s t ) o n t h e A f r i c a n c o n t i n e n t . F o r 
s o c i o - c u l t u r a l a n d e c o n o m i c r e a s o n s , a p p l i c a t i o n of t h e m e t h o d s u s e d t o e r a d i c a t e 
C B P P in o t h e r pa r t s of t he wor ld m a y n o t b e feasible in Africa. H e n c e , t h e only realistic 
way of cont ro l l ing C B P P in Afr ica is by vaccinat ion . A s C B P P vacc ina t ion is e m p l o y e d 
only in Africa, t he O I E r e q u i r e m e n t s largely reflect Afr ican expe r i ence . 

S i n c e 1990, t h e P a n A f r i c a n V e t e r i n a r y V a c c i n e C e n t r e ( P A N V A C ) h a s b e e n 
conce rned wi th t he qual i ty of C B P P vaccine, wi th a view to i m p l e m e n t i n g t h e draft O I E 
r e q u i r e m e n t s . Initially, a w o r k s h o p was c o n v e n e d at t h e C e n t r a l Ve te r ina ry L a b o r a t o r y 
in B a m a k o (Mal i ) , f rom 12 to 16 N o v e m b e r 1990, for scientis ts d i rect ly invo lved in the 
p r o d u c t i o n of C B P P v a c c i n e in A f r i c a (10 ) . T h i s w o r k s h o p w a s c o n d u c t e d b y F A O 
c o n s u l t a n t s , d r a w n ma in ly f rom t h e C I R A D - E M V T ( D e p a r t m e n t of H u s b a n d r y and 
V e t e r i n a r y M e d i c i n e of t h e C e n t r e for I n t e r n a t i o n a l C o - o p e r a t i o n in A g r o n o m i c 
R e s e a r c h for D e v e l o p i n g C o u n t r i e s ) a n d i n c l u d i n g t h e p r i n c i p a l a u t h o r of t h e O I E 
r e q u i r e m e n t s . T h e p r e s e n t c o m m u n i c a t i o n r e f l ec t s t h e e x p e r i e n c e g a i n e d s ince the 
w o r k s h o p was held . 

T Y P E O F V A C C I N E 

S e v e r a l f o r m s of C B P P v a c c i n e s h a v e b e e n d e v e l o p e d a n d u s e d in t h e p a s t . F o r 
ins tance , pas to ra l c o m m u n i t i e s in Africa h a v e used ( and still use) t he Wil lem's m e t h o d 
of s u b c u t a n e o u s i n o c u l a t i o n of in fec t ive l u n g f luids i n t o u n a f f e c t e d c a t t l e (12) . Egg -
b a s e d vacc ines w e r e u s e d ex tens ive ly in E a s t Af r ica in t h e 1960s, b u t h a v e s ince b e e n 
a b a n d o n e d d u e t o t h e s e v e r e p o s t - v a c c i n a t i o n r e a c t i o n s ( 3 , 1 1 ) . I n a c t i v a t e d vacc ines 
h a v e a l so b e e n t e s t e d e x p e r i m e n t a l l y , a n d m o s t of t h e few r e p o r t s in t h e l i t e r a t u r e 
suggest t ha t such vaccines m a y n o t p r o v i d e sat isfactory p r o t e c t i o n (13, 6) . A t least one 
p u b l i c a t i o n , h o w e v e r , r e p o r t s successful p r o t e c t i o n of ca t t l e us ing an i n a c t i v a t e d , oil-
ad juvan ted C B P P vaccine (4) . 

A t t e n u a t e d b r o t h c u l t u r e v a c c i n e s d e r i v e d f r o m s e r i a l l y - p a s s a g e d i s o l a t e s of 
M. mycoides s ubsp . mycoides - e i t h e r in l iqu id f o r m or lyophi l i sed - a r e n o w t h e only 
v a c c i n e t y p e s u s e d in A f r i c a . H o w e v e r , a t t e n u a t i o n in C B P P v a c c i n e s s e e m s to be 
pa r t i cu la r ly i l l -def ined. T h e F A O / O I E / O r g a n i s a t i o n of Af r i can U n i t y ( O A U ) E x p e r t 
C o n s u l t a t i o n o n C B P P (Par is , 15-20 M a r c h 1971) c o n c l u d e d tha t only t h e f reeze-dr ied 
p r o d u c t was s u i t e d for C B P P vacc ina t ion c a m p a i g n s , a r e c o m m e n d a t i o n r e i t e r a t e d in 
1990 by the P A N V A C w o r k s h o p on C B P P vaccines in B a m a k o (10) . Consequen t ly , the 
following discussion re la tes t o t h e expe r i ence of P A N V A C with this p r o d u c t a lone . 
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V A C C I N E S E E D S T R A I N S 

T h e a t t e n u a t e d s e e d s t r a i n s c u r r e n t l y in u s e in Af r i ca a r e T1/44, T1-SR, K H 3 J a n d 
KH3J-SR. 

T1 w a s f irs t i s o l a t e d in T a n z a n i a f r o m a m i l d c a s e of C B P P in t h e 1950s , a n d w a s 
subsequent ly p a s s a g e d t en t imes in e m b r y o n a t e d eggs. Th i s a t t e n u a t e d s t ra in was u s e d 
ex tens ive ly in E a s t A f r i c a as a v a c c i n e a g a i n s t C B P P . S u c h e g g - b a s e d v a c c i n e s h a v e 
since b e e n a b a n d o n e d , as t h e y p r o v o k e d lung les ions . T h e agen t was fu r the r p a s s a g e d in 
eggs t o t h e 4 4 t h l e v e l ( t o p r o d u c e t h e T1/44 s t r a i n ) . B r o t h c u l t u r e v a c c i n e s w e r e 
p repared f rom this s t ra in , a n d w e r e used e i t he r in l iquid fo rm or as f reeze-dr ied p r o d u c t . 
T1/44 still h a s s o m e r e s i d u a l v i r u l e n c e in s o m e t a u r i n e b r e e d s of c a t t l e , b u t p r o v i d e s 
good p r o t e c t i o n ( for a t l ea s t o n e y e a r ) in v a c c i n a t e d ca t t l e . A s t r e p t o m y c i n - r e s i s t a n t 
var iant (T1-SR) w a s d e v e l o p e d b y w o r k e r s a t C I R A D - E M V T . T h i s was p r o d u c e d b y 
passaging t h e T1/44 s t r a in t h r e e t i m e s in t h e p r e s e n c e of i n c r e a s i n g c o n c e n t r a t i o n s of 
s t reptomycin . T1-SR is r e p o r t e d to cause less s eve re ( m i n i m u m ) pos t -vacc ina l r eac t i ons 
than t h e T1/44 p a r e n t s t ra in , whi le m a i n t a i n i n g the s a m e level of immunogen ic i ty . 

KH3 was first i so la ted in t h e J u b a r eg ion of s o u t h e r n S u d a n . This s t ra in was p a s s a g e d 
88 t imes, a n d vaccines p r e p a r e d f rom this a t t e n u a t e d s t ra in h a v e b e e n u s e d in Wes t a n d 
Central Afr ica, in par t icular . A s t r ep tomyc in - re s i s t an t va r i an t ( K H 3 J - S R ) has a lso b e e n 
d e v e l o p e d . K H 3 J a n d K H 3 J - S R d o n o t c a u s e a n y r e a c t i o n s in v a c c i n a t e d a n i m a l s , 
i r respect ive of t h e r o u t e o r t h e v o l u m e of i nocu l a u sed . H o w e v e r , t h e s e s t r a ins confe r 
only p o o r i m m u n i t y (p ro t ec t i on ) , las t ing for six m o n t h s . 

Thus t h e factors to b e c o n s i d e r e d in choos ing a seed s t ra in for C B P P vacc ina t ion a r e 
that the s t ra in shou ld b e well cha rac te r i sed , t o e n s u r e 'standardised specificity', a n d t h a t 
the seed s t ra in shou ld b e i ncapab l e of caus ing u n a c c e p t a b l e pos t -vacc ina l r eac t ions . T h e 
P A N V A C w o r k s h o p o n C B P P vacc ine in B a m a k o (10) r e c o m m e n d e d t h e a d o p t i o n of 
T1-SR as t h e s t a n d a r d s e e d s t r a i n for C B P P v a c c i n e m a n u f a c t u r e in A f r i c a . T h i s 
r e c o m m e n d a t i o n was b a s e d o n t h e fol lowing p remises : 

- T j -SR causes less s e v e r e ( m i n i m u m ) pos t -vacc ina l r e a c t i o n s t h a n Tj /44 b u t gives 
similar p ro t ec t i on . 

- T1-SR t i t r e y i e ld s a r e b e t w e e n 10 a n d 1,000 t i m e s g r e a t e r in m e d i a c o n t a i n i n g 
s t reptomycin. 

- S t r e p t o m y c i n res i s t ance cou ld b e u s e d as a m a r k e r for t he ident i ty of T1-SR. 

Th i s w o r k s h o p a l s o u r g e d P A N V A C t o e s t a b l i s h , in c o l l a b o r a t i o n w i t h E M V T 
(which is a l so t h e F A O / O I E I n t e r n a t i o n a l R e f e r e n c e L a b o r a t o r y for C B P P ) , a t e s t e d 
T1-SR s e e d b a n k for A f r i c a . T h i s h a s b e e n a c h i e v e d , a n d a s t o c k of s e e d a t t h e 51s t 
passage is he ld a t P A N V A C a n d E M V T . Th i s s e e d lot has u n d e r g o n e t h e p r e s c r i b e d in 
vitro tests a n d innocu i ty tes ts in l a b o r a t o r y an imal s at P A N V A C a n d E M V T , b u t it has 
not yet b e e n t e s t ed for p o t e n c y a n d safety in ca t t le (9). 

B e f o r e t h e e s t a b l i s h m e n t of a f u n c t i o n a l s e e d lo t s y s t e m w h i c h c o n f o r m s t o 
convent ional prac t ices , t h e fol lowing issues m u s t b e reso lved: 

- To d a t e , t h e r e a r e n o u n i v e r s a l c r i t e r i a for a C B P P v a c c i n e m a s t e r s e e d s t r a i n , 
nor is t h e r e a n y u n i v e r s a l l y - a c c e p t e d s t r a i n w h i c h m i g h t b e u s e d as a n i n t e r n a t i o n a l 
master seed. 
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- T h e r e a p p e a r s t o b e an undef ined bu t s l ender dis t inct ion b e t w e e n a t t e n u a t i o n and 
loss of i m m u n o g e n i c i t y . F o r e x a m p l e , K F 3 J is t h e m o s t a t t e n u a t e d s t r a in b u t a l so the 
l eas t i m m u n o g e n i c . I t r e m a i n s u n c l e a r w h e t h e r v i r u l e n c e a n d i m m u n o g e n i c i t y h a v e 
c o m m o n o r s h a r e d g e n e s . A s t u d y of t h e m o l e c u l a r b a s i s for v i r u l e n c e a n d 
i m m u n o g e n i c i t y w o u l d b e v a l u a b l e in g e n e r a t i n g v a c c i n e s t r a i n s of d e t e r m i n e d 
a t t e n u a t i o n wi thou t i m p a i r e d immunogenic i ty . 

- T h e O I E n o r m s p resc r ibe a m a x i m u m limit of t h r e e passages b e t w e e n t h e seed lot 
a n d the vaccine. This res t r ic t ion inval idates any a t t e m p t s t o o p e r a t e a seed lot sys tem, as 
such a sys tem w o u l d involve a m i n i m u m of e ight passages b e t w e e n t h e F A O re fe rence 
mas t e r seed and the vaccine . 

- D y s o n a n d S m i t h (2) r e p o r t e d t h a t s u b - c u l t u r i n g M. mycoides in b r o t h r e a d i l y 
a t t e n u a t e d v i ru lence , whi le t h e effect of sub-cul tur ing o n immunogen ic i t y did n o t seem 
to have b e e n well d o c u m e n t e d . 

- T h e t e s t s for i d e n t i t y a lso s e e m to b e i m p r e c i s e , p a r t i c u l a r l y w i t h r e g a r d t o t he 
di f ferent ia t ion of a t t e n u a t e d a n d v i ru len t s t ra ins , a n d t h e d i f ferent ia t ion of t h e var ious 
v a c c i n e s t r a i n s . In th i s r e g a r d , s t r e p t o m y c i n r e s i s t a n c e c o u l d b e a use fu l m a r k e r for 
T1-SR. O b s e r v a t i o n s a t P A N V A C , h o w e v e r , i n d i c a t e t h a t s t r e p t o m y c i n r e s i s t a n c e is 
r e a d i l y a c q u i r e d . Acholeplasma a n d Mycoplasma s t r a i n s w h i c h a r e r e s i s t a n t to 
s t r e p t o m y c i n h a v e b e e n d e t e c t e d as c o n t a m i n a n t s of r i n d e r p e s t a n d C B P P vacc ines . 
F u r t h e r m o r e , C B P P vaccines submi t t ed f rom two l abora to r i e s a n d label led as T1/44 have 
b e e n found to b e par t ia l ly res i s tan t t o s t r e p t o m y c i n (J. L i t a m o i , u n p u b l i s h e d findings). 

- Ident i ty test ing at P A N V A C of vaccines f rom six C B P P vaccine p r o d u c e r s in Africa 
(u s ing t h e g r o w t h i n h i b i t i o n t e s t [ i .e . 1 ,500-150,000 v i a b l e m y c o p l a s m a s p e r 6 cm 
d i a m e t e r P e t r i d i sh] wi th PG1 a n t i s e r u m s u p p l i e d by E M V T ) h a s s h o w n t h a t T1-SR 
v a c c i n e s , t h e P A N V A C T1-SR s e e d a n d t h e E M V T T1-SR m a s t e r s e e d c o n t a i n 
b r e a k t h r o u g h co lonies : t o d a t e , n o such co lon ies h a v e b e e n d e t e c t e d in T1/44 a n d PG1 
S u c h b r e a k t h r o u g h c o l o n i e s h a v e b e e n c l o n e d b y t r i p l e e n d p o i n t d i l u t i o n , and 
pre l iminary tests (agar gel immunodi f fus ion , co lony m o r p h o l o g y a n d size) ind ica te that 
t h e s e c l o n e s m a y b e M. mycoides. T h u s t h e T1-SR s t r a i n a p p e a r s t o c o n t a i n a s u b -
popu la t ion of M. mycoides which might b e antigenical ly different f rom t h e p a r e n t stock. 
Toge the r with o the r observa t ions , this seems to indicate t he n e e d for a de ta i l ed ant igenic 
analysis of C B P P vaccine s trains, employ ing monoc lona l an t ibody p r o b e s . 

- A l t h o u g h it is c la imed tha t T1/44 a n d T1-SR h a v e similar i m m u n o g e n i c p rope r t i e s , 
t h e a u t h o r s h a v e b e e n u n a b l e t o t r a c e p u b l i s h e d d a t a w h i c h p r o v i d e a q u a n t i t a t i v e 
compar i son . D o u t r e et al. (1) d e m o n s t r a t e d tha t cat t le vacc ina ted in Senega l wi th T1-SR 
vaccine - as e i the r a m o n o v a l e n t or b iva len t r i n d e r p e s t / C B P P f reeze-dr ied p r e p a r a t i o n 
- w e r e fully p r o t e c t e d against con tac t cha l lenge n ine m o n t h s after vacc ina t ion . I n these 
e x p e r i m e n t s , t h e a u t h o r s e m p l o y e d a d o s e of 1 0 s v i a b l e m y c o p l a s m a s p e r d o s e . In 
a n o t h e r e x p e r i m e n t - c o n d u c t e d jo in t ly by t h e K e n y a V e t e r i n a r y Vacc ine P r o d u c t i o n 
Ins t i tu te ( K E V E V A P I ) and P A N V A C - a 107 d o s e of T41-SR ( t i t r a ted after vaccinat ion) 
failed t o elicit a d e t e c t a b l e c o m p l e m e n t f ixat ion ( C F ) a n t i b o d y r e s p o n s e ( u n p u b l i s h e d 
findings). T h e resul ts of e x p e r i m e n t s in Senega l and K e n y a m a y b e less d i sc repan t than 
they a p p e a r at first. T h e K e n y a n e x p e r i m e n t e m p l o y e d t h e 'field d o s e , ' whi le t h e dose 
u s e d in S e n e g a l was t e n t i m e s t h e field d o s e . T h e C F t i t r e s o b t a i n e d in S e n e g a l w e r e 
g e n e r a l l y r e c o r d e d a f te r fo r ty d a y s , a n d w e r e r e l a t i v e l y l ow ( m a i n l y 1/10 t o 1/20) in 
c o m p a r i s o n to pos t -cha l l enge t i t res (g rea t e r t h a n 1/640). C h a l l e n g e tests h a v e n o t been 
p e r f o r m e d in K e n y a t o v a l i d a t e t h e i m m u n o g e n i c i t y of T1-SR. T h e r e f o r e m o r e 
e x p e r i m e n t s in ca t t l e a r e r e q u i r e d , t o s u p p o r t t h e r e c o m m e n d a t i o n to a d o p t T1-SR as 
t he universa l C B P P re fe rence vaccine s t rain. 
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V A C C I N A L D O S E 

T h e O I E r e q u i r e m e n t s for C B P P vacc ines s t i pu la t e t h a t ' the m i n i m u m vaccinal dose 
for cattle is 10 7 viable mycoplasmas ' (9) . 

L o c a l t r a n s p o r t c o n d i t i o n s m a y l e a d t o a r e d u c t i o n of v a c c i n e v i r u l e n c e d u r i n g 
transit , a n d it is t h e r e f o r e r e c o m m e n d e d t h a t p r o d u c t i o n l a b o r a t o r i e s supp ly vacc ines 
having t i t res of a t least 10 8 m y c o p l a s m a s p e r dose . 

T h e m e t h o d p r e s c r i b e d for t i t r a t ion is t h e t u b e m e t h o d (7) . C o m p a r a t i v e t i t ra t ions a t 
P A N V A C h a v e s h o w n t h e mic ro t i t r e t e c h n i q u e t o h a v e c o m p a r a b l e sensitivity, a n d this 
has t he re fo re b e e n se lec ted as t h e m e t h o d of choice . T h e m i n i m a l r e q u i r e m e n t for t i t re 
per vaccine d o s e is c o n s i d e r e d as t h e pass m a r k . 

T h e d a t a f r o m P A N V A C i n d i c a t e t h a t , a t p r e s e n t , t h e r e c o m m e n d a t i o n for 1 0 s 

mycoplasmas p e r d o s e is n o t readi ly a t t a i n e d by m o s t vacc ine p r o d u c e r s . 

B e t w e e n 1991 a n d t h e e n d of 1993 , t h e P A N V A C l a b o r a t o r y a t D e b r e Z e i t , A d d i s 
Ababa ( E t h i o p i a ) , p e r f o r m e d a to ta l of 214 t i t ra t ions . 

O n t h e ev idence of t h e resu l t s , s u m m a r i s e d in Tab le I, t he a v e r a g e p a c k a g e for C B P P 
vaccine shou ld n o t exceed 50 doses . 

TABLE I 

Results of contagious bovine pleuropneumonia vaccine titration by the Pan African 
Veterinary Vaccine Centre between 1991 and 1993 

Year No . of tests Mean Standard error Minimum Maximum 

1991 27 7.5 0.47 2.8 9.7 
1992 41 8.7 0.156 6.4 10.8 
1993 146 8.9 0.056 6.5 10.3 

Total 2 1 4 * 8.7 ** 0.082 *** 2.8 10.8 

* represents 69 tests using combined r inderpest /CBPP vaccine and 145 using monova lent C B P P 
vaccine: of the total, 6 tests were with KH 3 J strain, 48 with T1/44, and 160 with T - S R 

1** median = 9.0 
*** standard deviation = 1.194 

T h e a v e r a g e t i t r e o b t a i n e d for vacc ines t e s t e d d u r i n g 1991 was s igni f icant ly l o w e r 
than for t hose t e s t ed in 1992 a n d 1993 (P < 0.03), whi le b e t w e e n 1992 a n d 1993 t h e r e was 
no s igni f icant r i s e in m y c o p l a s m a t i t r e p e r v ia l (P = 0 .216) . T h e p a s s r a t e i m p r o v e d 
s u b s t a n t i a l l y b e t w e e n 1991 a n d 1993 ( 3 3 % , 4 7 % a n d 8 0 % in 1 9 9 1 , 1 9 9 2 a n d 1 9 9 3 , 
respectively). T h e m e a n log. t i t re p e r d o s e for vaccines ( m o n o v a l e n t p r e p a r a t i o n ) wh ich 
passed P A N V A C q u a l i t y c o n t r o l in 1 9 9 1 , 1992 a n d 1993 w a s 7 .17 , 7 .95 a n d 7 .39 , 
respectively. T h e pass r a t e for t h e c o m b i n e d r i n d e r p e s t / C B P P vacc ine was 7 9 % wi th a 
mean log. t i t re p e r dose of 7.28 for t he C B P P c o m p o n e n t . 

O n e - w a y ana lys i s of v a r i a n c e of t h e d a t a r e v e a l e d n o s ign i f ican t v a r i a t i o n in t i t r e 
which c o u l d b e a t t r i b u t e d e i t h e r t o t h e v a c c i n e s t r a i n ( i . e . T1 -SR , T j / 4 4 o r KH3J 
[P = 0 .421]) o r t o w h e t h e r t h e v a c c i n e w a s f r e e z e - d r i e d as m o n o v a l e n t C B P P o r as 
c o m b i n e d C B P P / r i n d e r p e s t (P = 0 .13 ) . H o w e v e r , a s i g n i f i c a n t v a r i a t i o n b e t w e e n 
p roducers e m e r g e d (P = 0 .001), w i th p r o d u c e r B-7 a v e r a g i n g t h e lowes t t i t r e ( m e a n = 
7.46 log. m y c o p l a s m a s p e r vial) (Tab le I I ) . 



598 

TABLE II 

Results of contagious bovine pleuropneumonia vaccine titration by the Pan African 
Veterinary Vaccine Centre according to producer 

Producer code No. of titrations Mean titre per vial Standard error Range 

A-8 12 9.08 0.055 8.8-9.4 

B-7 8 7.46 0.096 7.1-7.8 
D A M - 5 40 8.74 0.15 6.4-10.8 
H-4 18 8.84 0.126 7.6-9.7 
M-8 121 8.69 0.125 2.8-9.8 
T-4 12 9.42 0.170 8.5-10.3 

C O N C L U S I O N 

A f t e r ini t ia l p r o b l e m s , m o s t p r o d u c e r s of f r eeze -d r i ed C B P P vacc ine in Afr ica are 
n o w a b l e t o m a n u f a c t u r e a p r o d u c t of c o n s i s t e n t qua l i t y . B a c t e r i a l a n d fungal 
c o n t a m i n a t i o n is n o longer a se r ious p r o b l e m . T h e u s e of l a m i n a r air-flow cab ine t s and 
closer a d h e r e n c e t o e l e m e n t s of G M P h a v e h e l p e d to r e d u c e this p r o b l e m . I n a d e q u a t e 
s ter i l i sa t ion of sk im mi lk was f o u n d to b e a c o m m o n sou rce of c o n t a m i n a t i o n in some 
p r o d u c t i o n l a b o r a t o r i e s . Th i s has b e e n c o r r e c t e d by a d h e r e n c e to gu ide l ines i s sued by 
P A N V A C . T h e m o s t cr i t ical i s sue faced by vacc ine p r o d u c e r s is t h e t i t r e r e q u i r e m e n t 
for t he vaccine dose . 

A s the results ob ta ined by P A N V A C d e m o n s t r a t e , n o m a n u f a c t u r e r in Afr ica s e e m s 
c o n s i s t e n t l y a b l e t o s u p p l y v a c c i n e in a c c o r d a n c e w i t h t h e r e c o m m e n d a t i o n of 
108 mycop la smas pe r dose (9) , i.e. a m i n i m u m of 1 0 9 J or 1 0 1 0 m y c o p l a s m a s p e r vial of 50 
o r 100 dose s , respect ive ly . T o c o r r e c t th is anoma ly , e i t h e r t h e m i n i m u m r e q u i r e m e n t s 
wil l n e e d t o b e a l t e r e d o r a d e t a i l e d p r o g r a m m e of i n v e s t i g a t i o n o n p r o d u c t 
i m p r o v e m e n t wil l b e r e q u i r e d , w h i c h w o u l d r e s u l t in a n i n c r e a s e in t h e y i e l d of 
m y c o p l a s m a p r e s e n t in t h e b u l k b e f o r e f r e e z e - d r y i n g a n d / o r r e d u c e l o s s e s d u r i n g 
d o w n s t r e a m process ing . 

T h e m i n i m u m r e q u i r e m e n t of 10 7 m y c o p l a s m a s p e r d o s e is b a s e d o n t h e w o r k of 
G i l b e r t a n d W i n d s o r ( 5 ) ; t h i s w o r k a p p e a r s n o t t o h a v e b e e n r e p e a t e d b y o t h e r s , 
p r e s u m a b l y d u e t o t h e e x p e n s e i n v o l v e d in s u c h e x p e r i m e n t s a n d t h e e x p e c t e d 
imprecis ion of resul ts . L a b o r a t o r y an imal mode l s do no t s e e m to h a v e b e e n used for such 
s tudies , a l though Smi th (14) showed tha t mice can para l le l cat t le in the i r susceptibil i ty to 
M. mycoides. T h e d a t a in t h e p a p e r b y G i l b e r t a n d W i n d s o r (5) c o u l d b e i n t e r p r e t e d 
as s u g g e s t i n g t h a t t h e i m m u n i s i n g d o s e of t h e T1/44 s t r a i n is less t h a n t h e f i gu re of 
1 0 7 c o l o n y - f o r m i n g u n i t s ( C F U ) i n f e r r e d b y t h e a u t h o r s , as r e l a t i v e l y w i d e (2 logs) 
d i lu t ion intervals w e r e used , thus indicat ing a m e d i a n pro tec t ive dose of b e t w e e n 10 5 and 
1 0 7 C F U . Second ly , t h e c h a l l e n g e t e s t s w e r e p e r f o r m e d six m o n t h s p o s t - v a c c i n a t i o n , 
r a the r than at the t ime w h e n p e a k i m m u n e response could b e expec ted , which is t he usual 
m o m e n t for p o t e n c y a s se s smen t of vaccines . T h e G i l b e r t a n d W i n d s o r e x p e r i m e n t s (5) 
a p p e a r to have b e e n i n t e n d e d to assess du ra t i on of i m m u n i t y r a t h e r t h a n p o t e n c y of the 
vaccine. T h e r e f o r e , an imal expe r imen t s s e e m to b e necessary t o d e t e r m i n e t he m i n i m u m 
immunis ing dose . In t he in ter im, an a rb i t ra ry va lue of 10 6 5 mycop la smas p e r dose m a y be 
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a m o r e p r a c t i c a l p a s s m a r k fo r v a c c i n e p o t e n c y t h a n t h e c u r r e n t l e v e l of 1 0 7 . 
Considera t ion also n e e d s t o b e given to w h e t h e r t he immunis ing d o s e es tab l i shed for t h e 
T1/44 s t ra in is strictly valid for o t h e r s t rains or var iants . 

* 
* * 

NÉCESSITÉ D ' A M É L I O R A T I O N D E S VACCINS D E L A P É R I P N E U M O N I E 
CONTAGIEUSE BOVINE. - M.M. Rweyemamu, J. Litamoi, V. Palya et D. Sylla. 

Résumé : L'Afrique est la seule région au monde où l'on pratique la vaccination 
systématique contre la péripneumonie contagieuse bovine. Les vaccins sont le 
plus souvent produits à partir de l'une des deux souches (T1/44 et KH3J), 
résistantes à la streptomycine. Il faut, bien sûr dans un premier temps, établir un 
« lot de semence » de ces souches. Un laboratoire africain au moins fabrique le 
vaccin en milieu liquide tandis que les autres offrent un produit lyophilisé. Il 
convient de mettre en place un protocole de fabrication normalisé ainsi que des 
procédures de contrôle de la fabrication et de la qualité du produit final. 
Certains procédés de fabrication du vaccin contre la péripneumonie 
contagieuse bovine ne permettent pas d'effectuer les contrôles de qualité 
classiques. Par exemple, les vaccins obtenus par culture en milieu liquide et 
produits directement dans leur conditionnement final peuvent difficilement être 
contrôlés lot par lot. 

Les résultats des contrôles de qualité effectués par le Centre panafricain de 
vaccins vétérinaires (Pan African Veter inary Vaccine C e n t r e : PANVAC) ont 
été analysés pour rechercher les causes de défaut sur des lots entiers et définir les 
paramètres de production. Par exemple, la plupart des lots de vaccins examinés 
par le PANVAC atteignent à peine le seuil minimum d'activité fixé par l'OIE, à 
savoir 107 unités formant colonie par dose. Pour améliorer le titre du vaccin, il 
faudra modifier le procédé de fabrication en augmentant la production de 
mycoplasmes pendant la phase de culture ou en réduisant au minimum les 
pertes au cours des étapes ultérieures, notamment au cours de la lyophilisation. 

Les données sur les vaccins à mycoplasmes tués sont peu nombreuses. 

Les vaccins à mycoplasmes vivants contre la péripneumonie contagieuse 
bovine confèrent une immunité relativement plus courte que les autres vaccins à 
germes vivants. Il faudra peut-être d'autres informations sur les bases 
moléculaires de la virulence et de l'immunogénicité, ainsi que sur 
l'immunologie moléculaire de la péripneumonie contagieuse bovine, pour 
améliorer ces vaccins. 

M O T S - C L É S : C o n t r ô l e d e q u a l i t é - M y c o p l a s m e - P é r i p n e u m o n i e 
contagieuse bovine - Vaccins. 

* 
* * 

VACUNAS C O N T R A L A P L E U R O N E U M O N Í A C O N T A G I O S A B O V I N A : L A 
NECESIDAD D E M E J O R A S . - M.M. Rweyemamu, J. Litamoi, V. Palya y D. Sylla. 

Resumen: Las vacunas contra la pleuroneumonía contagiosa bovina no se 
aplican de forma rutinaria más que en África. Estas vacunas se elaboran por lo 
general a partir de una u otra de dos cepas, T/44 y KH3J, cada una de las cuales 
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posee una variante resistente a la estreptomicina. La necesidad de una «cepa de 
referencia» es evidente. Por lo menos uno de los fabricantes de Africa produce 
una vacuna en medio de cultivo líquido, mientras que otros elaboran un 
producto liofilizado. Es preciso el desarrollo de un protocolo de fabricación 
estandarizado, así como el de métodos de control tanto del proceso interno 
como de la calidad del producto final. Algunos de los procedimientos de 
fabricación de la vacuna contra la pleuroneumonía contagiosa bovina 
dificultan la correcta aplicación de los métodos habituales de control de 
calidad. Por ejemplo, resulta difícil efectuar controles de lote en el caso de la 
vacuna en medio de cultivo líquido, pues ésta se produce dentro de lo que va a 
ser su envase final. 

Los resultados de las pruebas de control de calidad efectuadas por el Centro 
Panafricano de Vacunas Veterinarias (Tan African Veterinary Vaccine Cent re : 
PANVAC) son objeto de análisis, con vistas a identificar las causas de la 
presencia de lotes defectuosos y definir indicadores para el desarrollo del 
proceso de fabricación. Tomando como ejemplo la potencia, la mayor parte de 
los lotes examinados por el PANVAC apenas alcanzan el mínimo de 107 

unidades formadoras de colonias por dosis establecido por la OIE. Para 
mejorar el título de la vacuna será preciso modificar el proceso de fabricación, 
ya sea incrementando el rendimiento de mycoplasma en la fase de cultivo o 
minimizando las pérdidas en las etapas subsiguientes, en especial durante el 
liofilizado. 

Los datos sobre vacunas inactivadas son escasos. 

En comparación con otras vacunas vivas, la inmunidad que confieren las 
vacunas contra la pleuroneumonía contagiosa bovina es relativamente breve. 
Tal vez el desarrollo de vacunas más eficaces requiera datos sobre la base 
molecular de la virulencia y la inmunogenicidad, así como sobre la 
inmunología molecular de la enfermedad. 

P A L A B R A S CLAVE: Cont ro l de calidad - Mycoplasma - P l eu roneumonía 
contagiosa bovina - Vacunas. 

* 
* * 
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