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The im petus f o r  r e s e a rc h  on " s tu d ie s  on v i r a l  

i n t e r f e r e n c e  induced  by r i n d e r p e s t  v i r u s '' h a s  beer 

th e  r e c o g n i t io n  o f  p r o te c t io n  a ffo rd e d  by l i v e  

a t t e n u a te d  t i s s u e  c u l tu r e  r i n d e r p e s t  v a c c in e  (V'.' 7) 

v i r u s  a g a in s t  v i r u l e n t  in f e c t io n  b e fo re  th e  developm ent 

o f  s p e c i f i c  a n t ib o d ie s .

Review  of l i t e r a t u r e  has re v e a le d  th a t  r c :■* 

i s  s t i l l  e n z o o tic  in  c e r t a in  p a r t s  o f th e  w orld  

in c lu d in g  P a k is ta n .  A tte n u a te d  r in d e r p e s t  v i r u s  

v a c c in e s  a re  b e in g  m ostly  u sed  to  c o n tro l  and 

e r a d i c a te  th e  d i s e a s e .  These v a c c in e s  produce- 

p r o t e c t io n  a g a in s t  " v iru le n t  in f e c t io n  b e fo re  t*. <- 

developm ent o f a n t ib o d ie s  th ro u g h  in te r f e r e n c e .

V i r a l  in te r f e r e n c e  bo th  in  v i t r o  and in  v iv o  w ith  

o th e r  v i r u s e s  has been shov/n to  be m ed iated  by i n t e r ­

f e r o n  p ro d u c tio n . TChere a s ,  b o v in e  c e l l s  b o th  v l t : v  

and in  v iv o ,  have a ls o  been shown to  have th e  p o t e n t i a l  

to  p ro d u ce  i n t e r f e r o n  fo llo w in g  s t im u la t io n  v/j ‘ - •.



TORY on ex p o su re  to  U-Y i r r a d i a t i o n  and $ 

h e a t  t r e a tm e n t  was in a c t iv a te d  in  an exponent:!
A

f a s h io n .  I n f e c t i v i t y  o f  th e  v i r u s  was s t a b i l i z e  ; 

by th e  a d d i t io n  o f  serum  o r v a c c in e  a d d i t iv e .

TORY was found  to  i n t e r f e r e  w ith  b o th  horn c l  un

a s  w e l l  a s  h e te ro lo g o u s  v iru s e s  and v i r a l  in te r f e r *  ;.:o  

was o b se rv ed  to  be m ediated  by i n t e r f c r c n  produce ! 

by b o v in e  c e l l s ,  F u l ly  a t te n u a te d  r in d e r p e s t  v; 

v i r u s  s t r a i n  induced  more i n t e r f e r o n  p ro d u c tio n  

in  v i t r o  as compared to  v i r u le n t  s t r a i n s .  Betwoc-n 

th e  v i r u l e n t  s t r a i n s ,  n o n -co n ta g io u s  s t r a i n  r . t : .

b o v in e  c e l l s  to  p roduce  more i n te r f e r o n  t:  m  th e  

v i r u l e n t  c o n ta g io u s  s t r a i n  o f  r in d e r p e s t  v i r u s .

The in c re a s e d  in te r f e r o n  in d u c in g  c h a r a c te r  o f  a 

v i r u s  s t r a i n  may th e n  be used as  a  m arker o f  v i m -  

m o d i f ic a t io n ,

B u ffa lo e s  in o c u la te d  in tr a v e n o u s ly  *. i t h  1 0 * '^  

TC3D50 o f  TCRV developed  d e te c ta b le  l e v e ls  o f  

c i r c u l a t i n g  i n t e r f e r o n  as  e a r ly  a s  AS hoi s p o s t  

i n f e c t i o n .  I n t e r f e r o n  t i t r e s ,  how ever, r r a l l e l c d  

v i r a e n i a .  C i r c u l a t i n g  n e u t r a l i z in g  a n t i ; . ie s  were 

d e te c ta b le  a s  e a r ly  a s  day 6 p . i .  and the ir  in c r e a s e



e f f e c t e d  d e c l in e  i n  t i t r e  o f  i n t e r f e r o n  and 

v ira e m ia *

A nim als c h a lle n g e d  a t  48 h o u rs  p . i .  su ccu  .le  i 

to  v i r u l e n t  v i r u s  in f e c t io n  in  th e  cane n a n n e r  aa 

th e  c o n t r o l s ,  h u t th o se  c h a lle n g e d  12 t o  96 hour:; p * i . 

w ere p ro te c te d  and showed a  t r a n s i e n t  r . i ld  r c  . r' ' n . 

A nim als c h a lle n g e d  on day 6 , 10 and 14 w ere s o l i d l y  

immune*

I t  i s  concluded  th a t  e a r ly  p r o te c t io n  a f f ;  r ’.c ! 

by TORY v i r u s  to  b u f f a lo  was m ediated  th ro u g h

endogenous i n t e r f e r o n
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CHAPTER I

I  m  0 D U C ? T 0 IT

1 .1 . HISTORY AND PiTOXOiTTOE OR R V' ^RTRS''

R in d e rp e s t  (Synonyms: P e s tv  I  ovine , :_e : »

C o n tag io u s  ty p n s  and C a t t le  p la^e■ o) anno- • o • 
o r ig in a te d  in  A s ia  (M erchant and l a t h e r ,  '? 7} . '

e a r l i e s t  r e c o g n is a b le  d is e a s e  deoc v t i c  . • i '•:«

in  th e  4 th  C en tu ry  A.D. (B arton , 3 5 :h ) .  

th e  d i s e a s e  wets re c o rd e d  as in e v i ta b le  uo* i * <> «• ;

m ajo r m i l i t a r y  comrjaign in  Europe* In  th e  ~P.i* •

a lo n e  i t  i s  e s t im a te d  th a t  abou t 200 m ill i c . i t t h  1 

E urope f e l l  v ic t im  to  r in d e r p e s t  (Curaw ion, R - ' 2 ) .

W ith th e  developm ent o f  i n t e m a t io r  a l  t r  - 

c a t  t i e  in  th e  3.9 th  C e n tu ry , in c id e n c e  o f "  ; : .

in c r e a s e d  m an ifo ld  and le d  to  sue- d e s trv  •"

as th e  1865 e p iz o o t i c  in  G reat

c a t t l e  t r a n s p o r te d  from  R ev^l ( T a l l i n /* -  h ■.••r*. o f 

E s to n ia n  S o v ie t  S o c i a l i s t  R e p u b lic  o f  R .s .  . N. 

t h i s  e p iz o o t ic  5 0 0 ,0C0 c a t t l e  d ied  of r.hi • ' h

in  G re a t  B r i t a i n  In  two y e a r s .  In  A fr ic a  • -

g a in e d  r e p e a te d  a c c e s s  to  th e  R i le  V a lle y  f  

E urope i n  1805, 1828 and 1865. Acco rd Inf' ’ u '

(1952, 1942) i t  s p re a d  a s  f a r  a s  C ub  ■ r

A f r i c a .

The m ost s e v e re  e p iz o o tic  o f  cen t 

r e s u l t e d  w ith  th e  in t r o d u c t io n  o f  < *v •'

S o m a lilan d  d u r in g  th e  I t a l i a n  in v a s io n  o f  . ' •
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1889 (L u g ard , 1893 and  H utcheon, 1 9 0 2 ), I t  r . •- 

a c r o s s  K enya, Uganda "by 1890 and a s  f a r  so u th  a ?. > *.* 

K yasa by 1892. In  R h o d e s ia , i t  was re p o r te d  in  > 

and by  1897 sp re a d  th ro u g h o u t S ou th  A f r ic a ,  An 

S.V,r. A f r i c a .  C a t t l e  lo s s e s  in  Rhodesi? w ere 1 ,3  • ! ,

in  S o u th  A f r ic a  2 .3  m i l l io n  and 1 .0  rail l i o n  in  i ot .  v r -  

(C u ra sso n , 1932, 1 9 4 2 ),

In  A sia  r i n d e r p e s t  has co n tin u ed  to  per: ' 

p a r t i c u l a r l y  in  th e  South  find S ou th  C ast an v.-eV- <n 

in  th e  In d ia n  s u b -c o n t in e n t .  For exam ple, in. 1 • ' >

were a b o u t 8 ,0 0 0  o u tb re a k s  in  I n d ia  a lo n e  (Aro> ,

The m a jo r  e p iz o o t ic  o f  r in d e r p e s t  ir. h  1 : a i

in  1938 and sp re a d  a lm o st in  a l l  th e  C e n tra l  re  « 

many a r e a s  in  th e  N o rth  West as w e ll  as ‘ \ the '. > • .

The l o s s e s  occu red  d u r in g  th e  p e r io d  1938—10i>2 vr>'.i 

e s t im a te d  a t  300 ,000  h e ad s , and the  d.h 

b ro u g h t u n d e r c o n t r o l  in  1962 (A k h ta r , • f i) .

W ith th e  e x c e p tio n  o f i s o la t e d  r  - n o r ' ^ " - -on 

o f  f e v e r  and d ia r r h o e a  from N o rth , South -.ud ; < -\t wi«t‘ 

r e g io n s ,  such  a s  L o r a l i e  "1965-1 S'76” , , • . ■

1967” , B ahaw alpur ”1967-1968” , Sukur ” 19' ,

1970) and K a rac h i ”1973” ( I s m a i l ,  1973) a c t iv e  

r i n d e r p e s t  o u tb re a k  h a s  been re c o rd ed  ' n y  p; r  

P a k i s t a n  s in c e  1962. At present th e  c^v: ' y  : 

f r e e  from  th e  d i s e a s e .  I t  may, how ever, ; '

t h a t  th e  r e p o r t i n g  system  o f  o u tb re a k s  *• r o t  v» 

r e l i a b l e  and i t  i s  p o s s ib le  t h a t  i h e r  - o ■' 

unrecognized f o c i  o f  in f e c t io n  in  th e  re ; r'-* 

f r e e  a r e a s .
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A c o n tr o l  and e r a d ic a t io n  programme . r con ' -. . I.

d u r in g  1958-1962 on a  co u n try  wide b a s in  ( . v .bo-, •

and v a c c in a t io n  was c a r r ie d  o u t by mobiles - 

S y s te m a tic  v a c c in a t io n  w ith  g o a t adap ted  * .! e:*- 

v i r u s  h a s  k e p t th e  d is e a s e  under c o n tro l  " \: V: o 1 -o'; 

14- y e a r s .

From June 1969 t i l l  June 1970, an ( -' - a o tje  r r 

r i n d e r p e s t  occu red  in  I r a n ,  when ab o u t ro,«v'*0 c 

d ie d  from  t h i s  d is e a s e  (Hessam i, 1 9 7 2 ).

N o rth  A m erica and New Zealand have r- - d ■ - 

o f  r i n d e r p e s t ,  w h ile  i t  was e ra d ic a te d  '

(1 8 7 7 ), S ou th  A f r ic a  (1903), Formosa (1 > \> ), .e. ••

E urope (1 9 2 9 ), P h i l l i p i n e s  (1935), Ceylon m i  ?V :- 'cy  

(1934) 9 I r e la n d  (1950) and South  I n d ia  i { • ‘

R o b e r tso n  and B o d d ie , 1966).

1 .2 . CI/JITICAh AND PATHOIOG-ICAT "'"A t ’:. ; _  ̂ ; J J  _ _  _

C urasson  (1932) who worked :u  Euro 

d e s c r ib e d  seven  c l i n i c a l  v a r i a t i o n s  o f  < f

S c o t t  (1967a) sum m arized th e se  sev en  fo-- : In to  e \:‘ i l ,  

a b o r t i v e  and in a p p a re n t  r e a c t i o n : . I n d i u m  o*’ 1 .» 

v a r io u s  form s a p p e a r  to  be re in . ■ ' to  • f

r e s i s t a n c e  o f th e  in f e c te d  s to c k  and to  t* •' v.irv-1 n: • 

o f  th e  v i r u s .  H enning (1949) postulate! ' •••• r e s !  

r a c e s  w ere ev o lv ed  by  th e  p ro c e ss  o f  na : ■ n o l '

from  a n c e s to r s ,  w hich  had survived p re v‘o-... visl* V 
o f  th e  d i s e a s e .  The in f lu e n c e  o f  age an ' ' 

r e s i s t a n c e  does n o t  a p p ea r to  have - y * '" e e l  on c 

d i s e a s e  e p iz o o t io lo g y  (ScheJLn, 1517; O u'
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V; a t  s o n , 1950, 1951; P lo w r ig h t ,  1957 and Brown, 1 /  ) .

1 .2 .1 *  In  circa t  i  on P e r  j.o d :

The u s u a l  in c u b a tio n  p e rio d  o f r i n d e r p e s t  In 

n a t u r a l  c a se s  i s  6 t o  9 days (Blood and tlendersc>: , 19 

b u t P lo w r ig h t ,  (1965a) re p o r te d  an in c u b a tio n  p e rio d  

o f 15 days d u ra t io n  in  c ro ssb re d  Zebu c a t t l e  o f  la s t  

A f r i c a .  In  e x p e r im e n ta l in f e c t io n s  th e  h icubai !< 

p e r io d  i s  c o n s id e ra b ly  s h o r te r  (Curasao^ , 1950; 

and P lo w r ig h t ,  1 9 6 4 ), even though i t  in J u rl\ie*.c- ’ 

h o s t  a d a p ta t io n  o f th e  v i ru s  ( f c o t t ,  1 9 5 9 a ), v<; 

dose (W olley , 1906; S c o t t  and H acleod , 1 )f : ; \ f  .•

S c o t t  and Witcomb, 1 9 5 8 ), th e  ro u te  o f i n j e c t  to  ( < oM. 

and Rainpton, 1962) and in n a te , r e s i s t a n c e  o f tb *  ; '

( B a l l ,  1 9 47 ). J e z i e r s k i ,  S c o t t ,  Y .iktor m:d Be : ,

(1957) have r e p o r te d  t h a t  in n a te  r e s i s t - ' ' ic r' o f  ’ • c 

h o s t  d id  n o t a f f e c t  th e  in c u b a tio n  p e r io d . Cur , 

(1952) o b se rv ed  t h a t  th e  re sp o n se  o f  yo " , en l e- ’ • 

a n im a ls  was th e  same to  r in d e r p e s t  i n f e c t i  , 1 

P lo w r ig h t ,  (1957) n o t ic e d  t h a t  th e  incu ' ' ; 

o f  r i n d e r p e s t  i n f e c t i o n  in  w h ite  P u lan I v 

s h o r t e r  th en  in  a d u l t  P u la n i c a t t l e . #
1.2*2* 01 in  l e a l  F e a t u r e s :

A sh a rp  f e v e r  marks th e  o n se t o f  f  - e *' * ?er *• 

b u t i t  i s  f r e q u e n t ly  m issed , e x c e p t in  th e  on~c 

l a c t a t i n g  cows whose m ilk  y ie ld  f e l l s .  V.*Jd In 

th e  a n im a l becomes i l l ,  and r e s t  l e n s .  ~*~0 

s t a r e s ,  b r e a th in g  becomes sh a llo w  and - ’ ' .  "'• *
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i s  d r y ,  v i s i b l e  raucous membranes a r e  c o n g e s te d , : o

i s  im p a ire d  and th e  an im al i s  c o n s t ip a te d ,  e v e r  

r e a c h e s  i t s  p eak  in  two or th r e e  days and f a l l s  v.i 

th e  o n s e t  o f  d i a r r h o e a .  M ild  le u k o c y to s is  p re s e n t  

th e  "beginning o f  i l l n e s s  i s  r e p la c e d  by a  leu k o p  .. 

t h a t  p e r s i s t s  u n t i l  d e a th  o r f o r  jsev enj weeks i f  th* ,/t#< 

an im al s u rv iv e s  (Re f  ik -B ey , 1 9 0 2 ), Xeukoper i y  r  -  

c u l a r l y  in v o lv e s  th e  lym phocytes and 2 to  3 d ay s  r/' '

i t s  o n s e t ,  th e r e  i s  a  sudden s h i f t  to  p ro d r mice 

im m ature n e u t r o p h i l s  (M aurer, J o n e s ,  Master-.* ay  :u i .

De-Tray, 1 9 5 6 ), S im u lta n eo u s ly  th e r e  i3  an  e o s in o  \

(R ef ik -B e y , 1 9 02 ).

V/lien f e v e r  i s  a t  i t s  maximum, : arfccd c  •• :r. r . 

r e s u l t s ,  N a sa l and l a c r i a a l  d is c h a rg e  cor. u-r.cc r.u i 

s e ro u s  e:cudate w hich l a t e r  become nu co p u r *. 

c h a r a c t e r i s t i c  l e s io n s  appear in  th e  nuco. <>" t h  ,

n o se  and g e n i t a l  t r a c t  as g re y is h -w h ite  p i . -  or. 

e n la rg e  and c o a le s c e ,  T h e ir  n e c r o t i c  c e n h e .  ro  . . .

*’ q££  le s rv i....... 2 - * - - ■ 3  iem arcatefi

w ith  raw  re d  f l o o r .  P r e d i le c t io n  s i t e s  r 

guns, Duec a r  p a p ix x a e  ana u n a e r s u r ia c e  or 

S im i la r  l e s io n s  d ev e lo u  d a te r  on th e  b a r  * 

i r r i t a t i o n  s t im u la te s  s a l iv a t io n  and th e  

f o e t i d ,  ih e  eyes become sh a llo w  w ith  b ry

th e  l i n o ,

3  to n g u e . 

r*te. ‘The 

h  bocomor 

r e d

conjunctiv a e  anu m ucopuru len t iucx’jL-cTL u i. *<irg3 it. 

p ro fu s e  (K enning, 1 9 5 6 ).

D ia r rh o e a  p e r s i s t s  f o r  about a  ..eck c •

The f a e c e s  a r e  w a te ry  dark  and em it c h a r a c t ^ r r

The a n im a l s t r a i n s  f r e q u e n t ly .  I n  f a t a l  r- - -

becom es p r o g r e s s iv e ly  t o r s e  and c o n ta in s  s^c- 3 <. . '



b lo o d , mucus and s h re d s  o f  e p i th e l iu m . T here > 

d e h y d ra t io n ,  w hich l e a d s  to  e m a c ia tio n , p r o s t i  

d e a th .  M ost o f  th e  c l i n i c a l  c a se s  d ie  w ith in  ' 

a f t e r  th e  o n se t o f i l l n e s s  (C u rasso n , 19’’? ) .  

cows w hich  s u rv iv e  m o s tly  a b o r t .  C onvalescence 

p ro lo n g e d  and a n im a ls  ta k e  s e v e ra l  weehr ';o re . 

good b o d i ly  c o n d i t io n .

In  p e ra c u te  cases  which a re  o f ' e .  sc 

v irg in , e p iz o o t ic s  a n im a ls  d ie  su d d en ly  n ’Tore '■ 

th e  c l i n i c a l  s ig n s  become e v id e n t .

In  e n z o o t ic  a re a s  s u b c l in i c a l  c>: i ' ;

a re  f r e q u e n t ly  en co u n te red  and jiiay be d i 'f.i ;\0 : 

d ia g n o se  (E g g e b re c h t, 1910; B oynton, ICE e.\-l * >! ,

1 9 ? 9 ) , b u t  r e c e n t  advances in  s e r o lo g ic  • c '. _ s:; 

have  f a c i l i t a t e d  t h e i r  d e te c t io n  (Plow 1,

1 .2 .3 .  P a th o lo g ic o .l  ~:?rndInge.:

I n t e n s i t y  o f  th e  l e s io n s  vai-.ir- w ith  " •' rr oi.- 

r e s i s t a n c e  o f  th e  an im al (T h ie ry , 1 9 5 6 a ). 

v i r u s  h a s  a m ajo r tro p is ro  f o r  lym phoid : • • " : hu*

m arked d e s t r u c t io n  o f  lym phocytes (Mauv< , d . • U-r

and D e f ra y , 1955 , 1956; T h ie ry , 1956b ,c  « r  • ' ,

1 9 5 3 a ,b ,e ) .  M a c ro sc o p ic a lly  th e  ly -p h  : • 0 - 0  w ‘. 'c n .

oedem atous and c o n g e s te d . The lymph nodes in 

t h a t  d i e  l a t e  a r e  sh ru n k en , g re y is h  a r  ; r  

s t r e a k s  in  th e  c o r t e x .

Microscopically there is mac ' Seal >n
o f  ly m p h o c y te s , p a r t i c u l a r l y  in  th e  go l  to : &

th e  lym phoid  f o l l i c l e s ,  which a re  re p la c  ' y r



e o s in o p h i l i c  m a tr ix  (.Maurer, Jo n e s , tc- v’ev r, 

D eT ray , 195*5). K u l t in u c le a tc d  s y n c y ti  . } y , . 

lymph nodes a r e  s c a t t e r e d  th ro u g h o u t th e  c o r  to  .

- Sv’ t an-' ivjaera, l p 5 8 a ) . The P ey er* s . in' . r. 

u su a lly -  s w o lle n , h aem o rrh ag ic  and n e c r o ’ 

o f te n  covered  by d if fu .s e  f ib r in o n e c r o t io  dc-T'o •: \ 

O c c a s io n a l ly  th e  w hole p a tch  s lo u g h s o f f .  'hie <

t o n s i l  a t  ohe ju n c t io n  o f th e  caecum end color. ’ 

s i m i l a r l y  and in v a r i a b ly  a f f e c te d ,  but. t '  e de 

c o n g e s tio n  i s  g re a te r*

O th e r c h a r a c t e r i s t i c  l e s io n s  a r c  foun 1 

th e  a l im e n ta ry  t r a c t*  P e te c h ia l  e ro s io n s  and .> o< 

e n c r u s ta t io n s  o f  th e  low er l i p ,  a d ja c e n t  g v : 3 , ' ■ 

c h e e k s , u n d e rn e a th  th e  tongue cud th e  p o s t e r io r  

p a l a t e ,  a re  common* The le s io n s  ’'ay  o; - - ' h> 

p h a ry n x  end ^ so p h a g u s . The m uzsle a r ' ? i. 

c o n g e s te d , h aem o rrh ag ic  and o f . '-a \ g • 7 #

e ro s io n s  a re  c o v ered  by p u t r id  g rey ia - ; ' . ; •

c r u s t s ,

. j-S wOlOnxOclji.; n e c ro s is  begin

squam ous e p i t h e l i a l  c e l l s  o f  +i.r. p r ick "  • 71 1

T h e ir  n u c le i  become py id io tic  and frag::>ented, syne 

a re  f r e q u e n t ly  seen  i n  t h i s  re g io n  (TV lo ry , 19r ‘ 

K hera , 1958b; P lo w r ig h t  and F e r r i s ,  I f f '  ») .  ■ *

l e s i o n s  seldom  p e n e t r a t e  belov; th e  s t  - , < •

o f  th e  e p i th e l iu m .

ic h s ,  i  

the mum

l e s io n s  a r e  r a r e  in  th e  for* 

p r e s e n t ,  th e y  a r e  s i t e d  on th e  pillar.
and o n a sa 1 l e a v e s .  The abomasa! f c 1 k



and o ed em ato u s0 E ro s io n s  a re  l i n e a r  and l i e  - io n ;’ 

th e  m a rg in s  o f  th e  fo ld s*  The p y lo r ic  re g io n  o f  th*.- 

abomasum i s  more commonly a tta c k e d  and necro .-i:. o f  • 

e p i th e l iu m  p ro d u ces g re y  round p a tc h e s , t h a t  n leu : ’’ </ 

to  le a v e  s h a rp ly  m arg in a te d  e ro s io n s .  The v ' ' r i ;  ;

t i s s u e  i s  edem atous, th e  congested  c a p i l la r ; ,  e .hi 

h aem o rrh ag ic  end th e  u lc e r s  o f te n  c o n ta in  V ' : c 'l« 1- .

The l e s io n s  in  th e  sm a ll i n t e s t i n e  ' a re  o f  •• •

g e n e ra l  c h a r a c te r ,  h u t  l e s s  in te n s e .  Those > '.to  

la r g e  i n t e s t i n e  a re  c h a r a c te r is e d  by v . - t c - Mc s  • ’ ' . ri te-:  

which may ex ten d  from  th e  b l in d  end o f  the  o '-u . ' > 

th e  anus* The i le o - c a e c a l  v a lv e  i s  o f te n  c 

In  p e r a c u te  f a t a l  c a se s  th e  h e a r t  do ions t • . \«

d e g re e  o f s u b -e n d o -c a rd ia l  haeraorrhny ' i *' h ." '

v e n t r i c l e  and s u b -e p ic a rd ia .l  p e te c h ia e  a t  

a lo n g  th e  c o ro n a ry  grooves*

The mucous membrane o f th e  bVuhb n

i r r e g u l a r l y  c o n g e s te d . The vag ina  ' r nosa  < ■ 'or >n-

s t r a t e s  l e s io n s  s i m i l a r  to  th o se  which do* h  : ’* o

o r a l  m ucosa.

1* 3* FATFOCrEiTFOGTo:

A ll th e  d o m estic  c a t t l e  a id va t e  - ‘ "  ■ h i

s u s c e p t ib l e  to  n a t u r a l  in f e c t io n  w it: r h  

and th e s e  s p e c ie s  c o n s t i t u t e  th e  or t 1 no x. 

h o s ts*  In  r e c e n t  y e a r s  c o n s id e ra b le  ; h e ’i h ’- h . r  

p a id  to  th e  p o s s i b i l i t y  o f wide spre- : !n fe  ' * - 

sm a ll d o m estic  ru m in a n ts  as an i r ./ ■; c a rt f s  ■■ " i * J <

m ain ten an ce  o f  r i n d e r p e s t  v i r u s  in  e r s o o t ie

- 8 -
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literature on this subject has "been revj ev.v,' * ■ 
Curasson, (1932, 194-2), Dk&nda and ' r ; ■ *• -, 
and Ccott, (1955)« Rinderpest has lor" ' ee" ' *■• 
affect domestic swine in Asia (Carre a* : ,
1892; Boynton, 1916). Inappare?\t form of’ rk » ■ >
has also been observed in European type pi r,:. •; >• 1.1
infected materials or by contact* wit* ’ fret* d • : t
(Scott, Delray and V.hite, 1959, 1962), ’?
(1963a) made a serological survey v.’bio* . ci - :* 
indicated that game population taler, as >• r l** •
capable of maintenance of the virus. t r a m s  o f  v lrv

vary also in their virulence, for e>: e, " • ■ ,
Arnold, Plowright and S c o t t ,  (1959) isolate 
from an eland, w hich was avirulont f o r  cv v  . 

other strains isolated in fast Africa have 
likewise to be nonlethal for ca 1 tie ( 1 «
fhere as a strain isolated from the - • * 1 ̂ 1
in game of Kenya proved more virulent ror c. 1 • t*
the laboratory strain (Uacowan, 1961) •
pet> te des pe tits ivi mei-ts v* ■ ..*■ ...
b u t was a v i r u l e n t  f o r  c a t t l e  ( or?*et, »-■* * •• 7 f , ,

f h i e r y  ana i.i&madou,
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1. 4* CIU‘jlAOTEB.ir,TTCa 0? RHIDT^PESg VIP US:

1 • 4 • 1 • 01 a s s i  f l o a t  f  o r :

R in d e rp e s t  v i r u s  i s  now c l a s s i f i e d  an a “ e *' * 

o f  t h e  param yxov irus group (Y /ildy, 1971; Andr* ■ < id

P e r e i r a ,  197??)„ On th e  b a s is  o f cytopat* o g en lc  1 b 

in  v i t r o , P lo w rig h t and P e r r i s ,  (1957) /and sup.gf g.r i 

c l a s s i f i c a t i o n  o f th e  v i r u s  in  th e  group 10 T c, ' 1

(1954) among v i r u s e s  cau sin g  la r g e  syncy h i  a 

About th e  seme tim e th e  im m unological r« In ' lo 

betw een  r in d e r p e s t  and can ine  d is te m p e r  v j ru s e  ( 

and Imagawa, 1957; C a rls tro m , 1 9 5 7 ); r f  . • • d

m e a s le s  v i r u s e s  (P lo w rig h t and P e r r i s ,  1959a) v 

s t r a t e d .  T h is  prom pted Imagawa, G o re t ’ Ada , ( l '• o;

to  p ro p o se  t h a t  m e a s le s , can ine  d i s t c  o w  -"in v '■ m 

v i r u s e s  c o n s t i t u t e d  a  c lo s e ly  r e l a t e d  r ro u p . 

c l a s s i f i c a t i o n  rem ained  o b scu re . Cooper, (3 f* ) e . 

c l a s s i f i e d  them to g e th e r  w ith  h e rp e s  v i ^ . 

m ic ro sco p y  re n d e re d  t h i s  h y p o th e s is  u n te n a b le , 

m orphology o f  m e a s le s  (V /aterson, Cruicd n! •

and K anarek , 1961)* r in d e r p e s t  (Plov ' . * ,

and V /a terson , 1962) and d is tem p er ( :' r u ' e h '  • A ; ,

K anarek  and B e rry , 1962) v i ru s e s  had a s t r - C  • 

s i m i l a r  to  t h a t  o f ITew castle d i s e a s e  v !n m  an ' - ' -

" l a r g e r  m y zo v iru ses"  (V /aterson, 1 9 6 2 ). "he  v '  

a s p h e r i c a l  s t r u c t u r e  enclosed  in  an e v*:" op-*; r  

n u c le o c a p s id  i s  h e l i c a l .  The i- ih o n u c lev . ' ' l

o f  th e  genome was d e m o n s tra ted  by 1 o 'i

( c i t e d  by W ild , Underwood and B roun, 1974)« to
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th e  c lo s e  im m uno log ica l r e l a t i o n s h i p  l e t ’..-ve? t= .■ , 

c a n in e  d is te m p e r  and  r in d e r p e s t  v i r u s ,  th e - ’. * ' "i ofy 

a re  g e n e r a l l y  known a s  th e  n e f l ip e s t  t r i a d  o f  ' T  

p a ram y x o v iru s g roup  (H eln ich  and ITcC'o ' , 1

1 * 4 .2 . "orrshology:

C arm ichae l and Hug? es e s t j ;  •• ;*od V  •• r ■ o e 

th e  v i r u s  p a r t i c l e s  to  be 34-125 n i l ?  f. v  - * r : ■

b o v in e  t i s s u e  e x t r a c t s  throw  U c o ll '.- :  f  

(Simmons, 1941)* VTith th e  a i l  o f  i f ' '  l o c 1 * r  -  

sc o p e , th e  d ia m e te r  o f th e  .v ir io n  

he 120—300 m il l im ic ro n  (P lo’.- r ig h t ,  .*•

W aterso n , 1962; B re ese  and Be 7;oer, " B ).

P lo w r ig h t ,  C ruicks; a rl: and .*■ " - m , f  • 

showed t h a t  th e  RBOK s t r a i n  a t  th e  S' !- c '■ *

p a ssa g e  had a  d e f i n i t e  o u te r  r^ ib rnn*  , *•

w ith  s h o r t  p r o je c t io n s #  T»*.!;emei\*f

c o i le d  component a p p ro x im a te ly  13 mi?*.1 '• in ; > •

and c h a r a c te r i z e d  by e a s i ly  le s o lv e x  • » . • • ■ .

th e  l e n g th ,  fh e  r v r i c . i i c i l y  .  V. r " 

m i l l im ic r o n ,  Y7ater s o n , (.1963) fo u r  •

. roiic coii Ocij-iiO'-i. i.*v uii wJL txlU C. i-— J .

a s  w e l l  a s  l i p i d s .  He c o n sid e red  ch- ■ ’ • d •• 

to  be r ib o n u c le ic  a c id  coated  a lo n g  1

w ith  r e g u l a r l y  a rra n g e d  m olecu les o f  v
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1#4*3« IT ucle ic  ac  i.d and o th e r  b io c h c  ic ^

The c h a r a c t e r i s t i c s  o f  th e  v.‘ «.• ;• 

depended  on th e  p a s sa g e  h i s t o r y  o f  th e  v iru s*  

p a s s a g e  v i r u s  had a d e n s i ty  -ree n te r  th J . 

p o ta s s iu m  t a r t r a t e  g r a d i e n t s ,  w h ile  vJ." 

d i l u t e  p a ssa g e  had a  d e n s i ty  o f 0*12'! /  " • 

d i l u t e d  and u n d i lu te d  p assag e  viruses 
p e p t id e s  w ith  m o le c u la r  w e igh ts o f  f  - , 7 , 75# ,

43 and 37 x 10^* The m o le cu la r re j,; • o f  '• ••• nr>.«• 

p o ly p e p t id e s  a r e  s i m i l a r  to  c;-:r o f ", , o. *••• • 

m e a s le s  and c a n in e  d i s  tem per v i r u s  or »< jf y 17 .

Brown, 1 9 7 4 ).

 ̂ 4*4-# f e e  i s ta n c e  t r  * r*' . w* ' •

R in d e rp e s t  v i ru s  h ar lo n g  ' r o- - 

h ig h ly  l a b i l e  in  t i s s u e s  o i dc '1 • n r 

S h i l s t o n ,  1917? i)aubney , 1951 end P ie r c y # l ° 5 n ) • 

(1959b) s tu d ie d  th e  h e a t  s t a b i l i t y  o '  * ■ " ,?

c a p r in iz e d  s t r a i n s  i n  lymphoid t i s s -  • d d 11

.p ■> f̂-v* -i fry O o
o . . *- # o

2p°vJ; 105 m in u te s  a t  37 0 and 5 minute*; • ■ + .

v a t  io n  in  h e p a r in iz e d  b lood  a t  25 end .■} 0 x.n:

in  th e  oi

.)c o t t . (1964) su ry e s ';e d  t h a t  t h i s  war < • *

o f  v i r u s  e i t h e r  by p lasm a p r o te in s  o ‘ i r  ‘ • yt( 

Ox serum  was a ls o  found  to  have a p r o ’ ' : '•* -

on h e a t  i n a c t i v a t i o n  o f  c e l l  c u l tu r e  v. ( 1 ■ 

and F e r r i s ,  1 9 6 1 ).

i lu t*

Ulif
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S21

in sernitive to r e neated c’*cl

,g (Scott, 1959b; G ri e f f ,  R.1

Anon, 19 :6), but sue:'l loBGC.f <

.tion of 2 6 dir.et')vli su lpho ::.Ldc
th e  su sp e n d in g  medium. Fov.*ever, fro r.ea  r. ;;r>c* 

s t a b l e  a t  -? 5 °0  and ~70°C i c r  un to  r : ' •

and P e r r i s ,  1 9 6 1 ). D uring  f r e e z e  d r ; ’l ; t* c 8 untc
80if> l o s s  in  v i r u s  t i t r e  (l an ore;*, 19r ; ; v ‘ * ,

S c o t t  and Y .ik to r, 1937? P ;uye .-P a-luo i.. ,

L ie n , ITguy en-'Tgo c~hinh and V u - ' ien~  : ,  .!. - •.

Johnson, 1 9 6 2 a ). duct, losses r ay Vo ’ ’ 

a d d i t i o n  o f  p r e s e r v a t iv e s  to  th e  susvc. . n- 

l i k e  d e f i b r i n a t e d  o r  c i t r a t e !  blood ( •

194-9; S c o t t ,  1 9 5 4 ), pep tone  w a te r ('■ -

ITguyen—Van-L 1 em, ’> u .v e r - '‘ oo-’ huh and V-- ’ ,

o r  2 . 1  a c ta lb u m in  hydro!.*" ■ r,y"^ r. ' ■ •

Ham pton, T a y lo r  and d e m i T n , 1970 ). r-:

i s  s t a b l e  at ~20 C (Jo im son , 1962b; ,

-J- j  i -S / +
Kind e rn e  s t  v i r u s  5 s I nbhJe  : •

t i l  i/ j .a V j.O j. v  u jLo.^,—  v .x C x ’ j j  - 1,' i j * .c*C- - ,  j

P lo w r ig h t ,  Hernim an and Hampton, 1971 ).

P r t r i f a c t  io n  o f  in fe c te d  c a^ o - ' n

d e s t r o y s  th e  v i r u s  (Edw ards, 1925; Cui ■ • ■ , d ;o  ■.

Rinderpest virus is ph labile, aval 

th e  pH range 7.2 - 3 .0  (Paubrey ,

P lo w r ig h t ,  1 9 6 3 a ). I t  i s  e th e r  s c u s i t i v  

1962b; W ate rso n , 1 9 6 2 ). R dycerine ,

and chloroform readily d e s tro y  t-v

lo rn <»
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tn e  a n t  i  g en x c i  t  y  o f  th e  v i r u s .  Conseru tl  _• 3  • •

a g e n ts  h ave  "been u se d  in  the  p a s t  to  prc *o v  

v a c c in e s  (B ru n er and. G i l l e s p i e ,  1 9 6 1 ).

1 .4 .5 #  A n tig e n ic  ntrv io tn re  and r e l a y  

L ik e  o th e r  members o f th e  Tl 

o f  r i n d e r p e s t  v i r u s  show an irm.ur o log ic 'B  m.r ,

Complement f i x a t i o n  and g e l cli f in ; io n  hr-.-r-

u sed  t o  s tu d y  a n t ig e n ic  conponc: I... o f 

The com plem ent f i x i n g  a n tig e n  5. - smal** * ' ' o.

d i s t i n c t  from  th e  in f e o t io n s  or' t  i f -1 e... 

to  h e a t i n g ,  f r e e z i n g  and d e s s io * ’ ion (

Eak5..^aki, 195 4  5 hakarru r e end G oto, 1 9 1 ' :  *T«kor.uro 

K i s h i ,  1952 5 and ITakammra, 195 ' ) ,

In  o u c h te r lo n y  double d if fu .r '*•••' 

p r e c i p i t i n o g e n s  may be observed • ; ‘ 

and h e a t  r e s i s t a n t  a n t ig e n  (v.i ' ' ; ' r , ; ,

1962b; S c o t t  and Brown, 1961; S to r e ,  1 J • 7/h i t o  ̂ACM iU
Cowan, ( 1 9 6 2 ) c o n s id e re d  th e  ) • ' ; l - i ■n ro c iP  ̂T O'HEfl

to  be  p r o t e i n  in  n a tu r e  bu t d ifG  ve.nt m in f c c t i o

p a r t i c l e s .  S c o t t  and Brown, (15 'B ) a  . . b i t e (195 2 )

s u g g e s te d  t h a t  th e  complement f  v  m th e p r e o i f i t a t i :

a n t ig e n s  w ere similar-* b u t P lov .T igh t, ( 2 b) r e •^ard ed th<

to  be d i f f  ex tent.

T here  i s  o n ly  one immunologic t y j >e o f

r i n d e r p e s t  v i r u s  ( J a c o to t ,  1951 ' ' 1 1 9 6 i  • 9 Rot non,

A rn o ld . P lo w rig h t and  d c o t t ,  5 5r 'r  B‘ •ri + 9 1 nCpv \/ •

Tn w^«*h A f r ic a  a  d i s e a s e  known a s  wpes1 /|pO T>Qt i t n

ru m in a n ts ’’ h a s  been  re p o r te d  in  rd eep 1 goatn 9 a /



i s  c l i n i c a l l y ,  v i r  o lo g t c a lly  and n i-oloyic i y  * 

to  r in d e r p e s t  (H ornet, Grue and C ilb e m , i f :  ; Ho * , 

Grue, G i lb e r t , T h ie ry  and Hamad on, 1956j G ilb e r t  and 

H o m ie r , 1962). C a t t le  are no t in fec ted  V; 'onv- •' 

w ith  s ic k  sheep or g o a ts . I t  appears th a t ike  nc

agen t i s  a s t r a i n  o f  r in d e rp e s t v im s  whic' ' os lo  

i t s  c a p a c ity  to  in f e c t  c a t t l e  by the  n a tu ra l ro u te .

R ecen tl2r Inagawa, Goret and Ada;- (I960) 

showed th a t  sam ples o f r in d e rp e s t e n tire  .i.' r ' ‘ 

co n ta in ed  n e u t r a l iz in g  an tib o d ies  to  nees?* d i  ’.on*

v ir u s e s .  The homologous t i t r e  was higher ’ <'

logons t i t r e s .  D elay , Atone, Karzo]:, Hat:; ■ 1 . wu ,

(1965), rep o rted  immunological re a c tio n  v *’ ,

d is tem per end r in d e rp e s t  v iru s e s , ronkeym ' ’ 'd

w ith  d istem per v i r u s  had antibody' respors- Vo m •

and r in d e r p e s t  v i r u s e s , but none to  neasde.; ’ .

fop o th e r  bond, c a t t l e  inoculated with clv- ' r eu 

showed no response to  rind  e rp e s t o r ueanlc .

l ik e w is e , dogs in o cu la ted  w ith r in d e rp e s t - in-" •• • v-c *
^ 4̂. ~l-rr •” a A -r*'r-;!o-rt,nftn+ A ' '
n e t to  canine d istem per v iru s . however,uo ;

to  ch a llen g e  w ith  v im '1 canine dlntei ~er v iru a . iora

in o c u la te d  v /ith  m e a s le s  v i ru s  ha n ■»AC T QZ
to  r in d  e rn e s t and none to  d isten re-r -*frv . "  "

however, were r e f r a c to r y  to d istem per c* He* - • 

showed worked in c re a se  in an tibody  !e ’fe1  ̂ "

th re e  v iru s e s  a f t e r  challenge v/ith the t  x*e v im  

r e a s le s  i s  th e  only  member of t h i s  group ick 

■property of a g g lu tin a tin g c e r ta in  red loo ’ cc*11



1 • 4*6 * In  v i t r o  c u l t i v a t i o n :

U n t i l  r e l a t i v e l y  r e c e n t l y  when P lo w r:g h t 

F e r r i s ,  (1957) d e m o n s tra te d  th e  a d a p ta t io n  o f  ICabett ’ " 

s t r a t i  t o  g row th  in  c a l f  k id n ey  m onolayer c u l t u r e s ,  

th e  o n ly  p r a c t i c a l  met?aod o f  c u l t i v a t i n g  r k  ■ '>o 

v i r u s  was by an im a l in o c u la t io n ,  m a in ly  g o a ! (. V,.

1930) and r a b b i t s  (Nakamura, Y/agaturaa and Fukusho., v  ' .

H ost a u th o r s  have  u se d  c a l f  k id n ey  m onolayer <r 1  

f o r  th e  p ro p a g a tio n  and a s sa y  o f  r in d e r p e s t  • : •

(P lo w rig h t and F e r r i s ,  1957; D eB oer, 19'0. *, 

and V il le m o t,  1 5 6 1 5 Jo h n so n , 1962; , 31owr3 

1962b; P lo w r ig h t ,  1963b ; P lo w r ig h t , ' ’evn.i 

1 9 6 9 ). The v i r u s  a l s o  r e p l i c a t e s  jn  c a l f  5 ■ »nf 

(H uygelen , I 9 6 0 ) ,  lam b , p ig  and dog k id n ey  

c e l l  c u l tu r e s  (P lo w rig h t and F e r r i s ,  1957; " "•

and F e r r i s ,  1959a; P lo w r ig h t ,  1962*' ) ,  r o lo  ’•■ll*' ('■’<: 

and P lo w r ig h t , 1963b) and Vero c e l l s  (Th/cyr 1 " ,  c -  r  

co m m un ica tion ), b u t n o t  in  r a b b i t  k id n ey  o r  h  pk u.'dr- 

c e l l s  (P lo w rig h t and F e r r i s ,  1959a; Fokewa k '• 6

J.ioriiaoto , 1 9 5 4 ). Ilak an u ra , M o to b as-i end • ; , ( '

grew  th e  LA s t r a i n  i n  svispended f r a g  :ont cul k r- o" 

fow l em bryos.

CPE and v i r u s  y ie ld  a re  o p tim a l in  v a p id ly  

g row ing  c a l f  k id n e y  m o n o lay ers , h e - 1 or T lo v r : ' ark

F e r r i s ,  (1 9 5 7 ), P lo w r ig h t ,  K ern in an  and , (1

p r e f e r r e d  in o c u la t i o n  o f  v i r u s  i n to  f r e s h ly  ' v r  h  

d is p e rs e d  c e l l s  and incubating c e l l  cultures w ere r o lle  

th ro u g h o u t th e  v i r u s  grow th c y c le .  io



ch an g es  w ere s e e n  a s  e a r ly  as th e  3 rd  clay p o s t 

i n o c u l a t i o n  (P lo w r ig h t  and P e r r i s ,  1959a)* ■ ’

o f  r i n d e r p e s t  "v irus i s  c h a r a c te r i s e d  l:y the  . >’\ 

o f  m u l t in u e le a te d  s y n c y t ia  w ith  lo n g  f in e  anas nx. c-l. ; 

p r o c e s s e s .  I n f e c te d  c e l l s  f r e q u e n t ly  c o n ta i  • '

p h i l i c  c y to p la s m ic  and  in t r a n u c le a r  .irc lu s io : , < 

on th e  v i r u s  s t r a i n ,  th e  c e l l  type and the  : 

in f e c t io n *  T hese  s y n c y t ia  may v a ry  f ro  . ru.io1 • r 

t o  ro u n d e d  r e f r a c t i l o  s t r u c tu r e s  c o n ta in in g  ' .<• -

more n u c l e i  w i th  i l l —d e fin e d  edges oC c co» 

cy top lasm *

In  BK c u l t u r e s  .in fec ted  a t  : -

in o e u la  o f  th e  RBOK s t r a i n  o f  v iru .s - e v c i  •
/

fo rm a t io n  o c c u r . The f i r s t  "beginnin . O" h e ' ‘ «>v

day and  r e a c h in g  i t s  maximum on th e  i \  to  V • >.;

I t  i s  c h a r a c t e r i s e d  by  la r g e  numbers o r r e l r  ' *;- i

h e a v i ly  v a c u o la te d  s y n c y t ia  c o n ta in !  - a c<v , 

mass in c lu d in g  n u c l e i .  The second cy c le  re . •

1 4 th  t o  3.8th day* I t  c o n s i s t s  l a r g e ly  o f T <• 

s m a l l ,  v a c u o la te d  s y n c y t ia  and s i n g l ' 

expand and form  g lo s s y  s h e e ts  c o n ta i  n  y o re  ••

c e n t r a l l y  lo c a te d  clum ps of n u c le i  v i  i  v 

c y to p la s m ic  i n c lu s io n s  su rro u n d in g  T •• 1 . 

th e  n u c l e a r  r i n g  i s  o f te n  occup ied  h : • 

m a t e r i a l  (P lo w rig h t and  P e r r i s ,  1 9 3 3 :; fe . m o  , 

S m all s p in d le - s h a p e d  s y n c y t ia  a re  f o r  ’ i. h  

in f e c te d  w ith  r e c e n t  f i e l d  i s o l a t e s  

v i r u le n c e  (P lo w r ig h t ,  1962a, 19 6 3 c).
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M asses o f d e e p ly  e o s in o p h i l i c  m a te r ia l  a re  

s e e n  i n  th e  cy to p lasm  o f sy n c y tia  w hich g r a d u a l ly  

in c r e a s e  w ith  a g in g . The e a r l i e s t  in c lu s io n s  wr-rc small* 

g r a n u l a r  and o u t l in e d  "by a  narrow  c l e a r  zone hu b l a t e r  

th e y  f u s e d  end became homogenous, f o r r in g  c o n tin u o u s  

m asses  s u r ro u n d in g  th e  n u c le i  o f sy n c y tia *  S in g le  

n u c l e i  u s u a l ly  c o n ta in e d  one o r  two e o s in o p h i l ic  b o d ie s , 

th e  l a r g e r  ones showed an i r r e g u l a r i t y  o f  s t r u c t u r e ,  

s u g g e s t in g  va  e t io la t io n ,  b u t th e  s m a lle r  ones w ere 

hom ogenous (P lo w rig h t and P e r r i s ,  1957 J 1959&).

1. 5 . BffOTITY AjTD mUMXZATIOH HI KTfln^PBSTf

Im munity to  r in d e r p e s t  h a s  been s tu d ie d  "or 

many y e a r s  and s e v e r a l  immunizing m ethods have been t r  A • 

R eco v e ry  from  i n f e c t i o n  i s  fo llo w ed  by c. l i f e l o n g  

im m unity .

A r t i f i c i a l  a c t iv e  imm unity was f i r s t  p ro d u c e ’ 

by th e  i n j e c t i o n  o f  immune serum and v i r u s  sjm O  t-m eounl 

(K o lle  and T u rn e r , 1897)* A lthough t h i s  method was 

s u c c e s s f u l ,  i t  was abandoned b ecau se  o f  th e  Mg* cont 

o f se rum , and th e  u s e  o f  l i v e  v i r u s  which sp re ad  

i n f e c t i o n  to  new a r e a s .

l a t e r ,  c h e m ic a lly  in a c t iv a te d  v a c c in e s  woro 

t r i e d ;  such  a s  Boynton*s t i s s u e  v a c c in e , p rep a red  

by th e  a d d i t io n  o f pheno l arid g ly c e r in  to  lym phoid

t i s s u e s  o f  r i n d e r p e s t  in fe c te d  c a t t l e .  The :w rtu~" ......

h e a te d  to  /> 0  C and h e ld  f o r  3 h o u rs  to  a ccor.pl * 

i n a c t i v a t i o n .  The f i n a l  cone on b ra  cion o f  p-'^'-ol wn

( c i t e d  by Boynton, 1 9 2 8 ).



■!nlorofonr>  in a c t iv a te d  v a c c i r e  Tvppoar r* 

a c c o rd in g  to  l o e l s e r 's  ( 1 9 2 9 ) method c i t e d  oy ••* ^

end G i l l e s p i e ,  (19-51) v/as a ls o  found to  "be u s e f u l  ir. 

p ro d u c in g  a c t iv e  im m unity . C a t t l e  in o c u la te d  ' 

v i r u l e n t  r i n d e r p e s t  v i r u s  were s a c r i f i c e d  durw  ' the 

a c u te  s ta g e  o f  th e  d is e a s e  and c h lo ro fo m  was added 

to  make 0 .7 5 ij c o n c e n tr a t io n  to  th e  ly n g h o i 1 t:i 

e m u ls io n . A f te r  4-3 h o u rs  th e  v a c c in e  v;aa re a d y  to » . • . 

'These m ethods o f  v a c c in a t io n  were supersoeded  vy 4 ’ o 

u se  o f  l i v e  v i r u s  a t te n u a te d  by p a ssa g e  in  g o a ts  

(E dw ards, 1 9 3 0 ) ,  r a b b i t s  (Nakamura, V agatuun :

1 9 3 3 ), c h ic k e n  em bryos ( J e rk in  and Shope, 194 ) *r. i 

t i s s u e  c u l t u r e  (P lo w rig h t and F e r r i s ,  1959b).

YThen th e  v i r u l e n t  K abete s t r a i n  was passaged  

in  m o n o lay ers  o f  c a l f  k idney  c e l l s  th e re  was n t  d * *: 

an e x a l t a t i o n  o f  i t s  v i r u le n c e ,  fo lio --o '! a f t e r  : ‘ .

p a ssa g e  by a phase  o f  in c re a s in g  a t t e n u a t io n  f o r  cu tt'»»  

(P lo w rig h t and F e r r i s ,  1959a). No c l i n i c a l  r i r  

d i s e a s e  s ig n s  were observed  in  a n im a ls  in n u n ir r  by 

v i r u s  o f  th e  2 1 s t  t o  4 5 th  passage  l e v e l s  e r c e ^ 4 i"  n 

few end t r e y  o n ly  had. m ild  t r a n s i e n t  f e v e r ,  'N.c a t t e ­

n u a te d  s t r a i n  was s u p p lie d  to  N ig e r ia  in  i t s  6 5 th  

p a ssa g e  and was used  th e r e  a s  a v a c c in e  a t  th e  6 6  t v to 

70 th  p a ssa g e  l e v e l s  (Johnson , 1962b ). In  f a s t  A f r ic a  

th e  v i r u s  was used  a s  a  v a cc in e  a t  th e  9 0 th  to  9'" id- 

passag e  l e v e l s  (P lo w rig h t, 1963b). Johnson a: ■ ,

(1962), and P lo w r ig h t ,  (1963b) p u b lish e d  t h e i r  n nl}.< : 

f o r  th e  p ro d u c tio n  o f  c e l l  c u l tu r e  v a c c in e . -
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te c lin iq u e s  Te re  e s s e n t i a l l y  s i m i l a r ,  Seed c u l tu r e

a d a p te d  v i r u s  was m ixed w ith  c a l f  k id n ey  c o l l s  : v

in  g ro w th  medium, d isp e n se d  in to  f l a t  b o t t l e s  a; : 

in c u o a te d  e/z 3 6 — 3 7 ^ 0 . Ih e  o p tim a l dose o f  v i r u s
rt <7 A '

i n o c u la t io n  was K r * ‘ to  1 0 ' * TCID^q p e r m i l l i l i t n  

oi th e  c e l l  s u s p e n s io n , -he  f l u i d s  v/ere h a rv e s te d  

5-7 d ay s  when c y to p a t l i ic  e f f e c t s  were w ell d e f in e '’.

In  N ig e r ia  th e  h a r v e s t  V/SlS mixed w ith  an eq u a l volume 

o f m is t  d e s ic c a n s ,  c o n ta in in g  2 /j l a c ta lb v r  in • • 1

a lo n e .  In  E a s t  A f r ic a  p r o te c t iv e  a d d i t iv e  was 2 . 

l a  c t  album  i n  h y d r o ly s a te  and 5 ^  s u c ro s e . '-he v a c c .1 • 

was f r e e z e  d r ie d  in  am pules. P o tency  and s a f e ty  te - i‘ • 

v/ere c a r r i e d  o u t in  c a t t l e ,  g u in ea  p ig s  and ce!P c " ‘ .

Each f i e l d  dose  c o n ta in e d  30 to  100 ?CIPCA

S ta b le  c h a r a c t e r i s t i c s  o f  c e l l  c u l tu r e  var-vt* ■' 

v i ru s  a r e  i t s  h ig h  d e g re e  o f a t t e n u a t io :  > r  c-' 1 ’? 

(P lo w rig h t and F e r r i s ,  l f^ 2 b )  and i t s  i r  n b ’1 .’ 1 % 

by c o n ta c t  (P lo w rig h t end F e r r i s ,  1959b; r o v e s ',  l ;  ; 

Jo h n so n , 1 9 6 2 b) and in a p p a re n t  r e a c t io n s  in v a c c i h- 

E as t A f r ic a n  c a t t l e  (P lo w rig h t, 1 9 6 2 c). n ,

how ever, m ild  f e v e r  was observed in  most n e a re r*  ' 

c a t t l e  and even in  3 4 / 6  o f  v a c c in a te d  Zebus. 'h e re  wc re 

no o th e r  c l i n i c a l  s ig n s  (Johnson and r .n i th ,  1 9 6 2 ).

C a t t l e  w ith  try p a n o s o m ia s is  v/ere n o t  a d v e rs e ly  o f  fee* 

(P ro v o s t, 1 9 6 1 ). Seven  back p a ssa g e s  o f th e  cu] v w- 

v a cc in e  in  c a t t l e  d id  n e t  a l t e r  i t s  le v e l  o f  a t  t e n  a J i c \  

(P lo w rig h t and F e r r i s ,  1962b; and Johnson , 19"2b) .



Cj.

• / a t t i e  m o c iila tec l w ith  c e l l  c u llu c e  *«acei 

r e s i s t e d  c h a l le n g e  w ith  v i r u le n t  v i r u s  14 dr;-.. l a U r  

(P lo w r ig h t  and P e r r i s ,  l?5 9 b ; Jo h n so n , 1 9 GR'i # \l;

p r o t e c t i o n  to  c h a l le n g e  wan observed  w ith ir  1 to  5 

o f  v a c c in a t io n  a l th o u g h  se n m  n e u t r a l i z in g  a '. •* 

v/as n o t  d e te c te d  u n t i l  7 dags p o s t  v a cc in a  .’ ( ' 1 • <

ar.d P e r r i s , 1959bj T a y lo r  and P lo w r ig h t, I f  r ) .

P lo w rig h t and P e r r i s ,  ob~r.... . ' ** •

fo l lo w in g  h ig h e r  d o se  in o c u la t io n  o f  th e  vr..- • ’ ,

n e u t r a l i s i n g  a n tib o d y  could  be d e te c te d  e a r l  'e "  th a  

a n in a l s  w hich were immunised by low  d o sag e , > ^

and P lo w r ig h t ,  (1965) re p o rte d  g e n e r a l i z a t io n  o f  v:
A g

w i th in  9o h o u rs  o f subcu taneous in o c u la t io n  : h  *

b u t  s e r i n  n e u t r a l i z i n g  an tib o d y  r e p a i r e d  v 

u n t i l  t h e  7 th  day o f  v i r u s  in f e c t io n ,  dec* h  ;• •: ... .

Rweyenanu, (1974) d e te c te d  r in d e r p e s t  n e u tw h '.-w  , g

on th e  7 th  dav fo llo w in g  " H c r te r  covv H o c ” "* 

c a t t l e  w i th  I f f *  '-■C,7Tjr~ o f

The d u r a t io n  o f  r n u n i t y  a c c o rd !  f

and  «jm ith# (1962) an d  P lo w rig h t, (19< 5b) was o v e r  two 

y e a r s .  R e c e n tly ,  Rweyema-v, and f ~ •

r e p o r te d  t h a t  a n im a ls  in o c u la te d  w ith  TOT.7 ,  6 to  11 

y e a r s  p r e v io u s ly  r e s i s t e d  (to- in t r a n a s a l  c h a l le n g e  

c o n firm in g  th e  e a r l i e r  su g g e s tio n s  by H o w ry . and

T a y lo r , (1967) t h a t  TCRV conferee* l i f e  lo n g  ; ■ r .
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•« o . T"' '"’'7 *i—f i• ' "W‘ -Vyp A ';n:r'|V A-*? ’TT̂  •• T -T-V-- •• - ■* ••

r :  w ;cr-?jot: 2

r e s p i t e  th e  e x te n s iv e  s tu 3 j.ec  c a x r ’ o 1 o u t c>’ 

r i n d e r p e s t  v a c c in a t io n  and n o re  p a r t i c u l a r l y  « t o  

t i s s u e  c u l t u r e  r i n d e r p e s t  v a c c in e , th e r e  b.or; ' 1 ' t

a t t e n t i o n  p a id  to  th e  p ro d u c tio n  o f  i n t o r f e r r '  -e r *’ * r 

in  v i t r o  o r  in  v iv o  a s  a r e s u l t  o f  r in d e r p e s t  

in f e c t io n *  How ever, o th e r  v i r u s e s  o f  th e  > r ~ 

g roup  h av e  been  shown to  induce in t e r f e r o n  ■ <0 * .

R o s e n q u is t  and Loan, (19^9) d em o n stra ted  low ]«v  'i c ' 

c i r c u l a t i n g  i n t e r f e r o n  in  c a lv e s  in o c u la te  1 

N e w c a s t l e  d is e a s e  v i r u s .  M easles v ’ru c ,  r. • » •• o f

th e  jf lid p e s t  t r ia d  (l.Ieln ick and LIcConts, 19 ,v ) ,  

b een  shown to  p roduce  in te r f e r o n  both  ' r  v j  ‘ 1 2  ' '  1 1 1

v iv o  by  J>e—H aeyer and Tenders, ( 1 9 ^ 5 }; ' â*! “ , •’ ;*

and H i lb v r ,  ( 1 9 ^ 5 ? ) .

g n a t  in te r f e r e n c e  n ig h t  p?- ;/ r  p a rt ! 

p r o t e c t i o n  f r o n  r in d e r p e s t  in f e c t io n  * as bee- • . •

o f  c o n je c tu r e  f o r  a  lo n g  t i n e .  i f a f  , ( 1 9 3 1 ; h r -  .• » 

t h a t  c a t t l e  and b u f f a lo  r e s i s t e d  c h s l le i  

r i n d e r p e s t  v i r u s  43 h o u rs  a f t e r  in o c u la t io n  v.i :

50rf> minimum i n f e c t i v e  dose (T.!H)qo) o f  er r i n '  * 

r i n d e r p e s t  v i r u s  b e fo re  a n tib o d ie s  r e r a  ' e t c c 1'- 

o b s e rv a t io n  was f u r t h e r  c o n f in e d  by t7 i l£  and S c o t t ,  [ « i  

(1 9 6 1 ) .  2  i n i l a r l y  f r o  there, to n , ( 1 9 5 1 a) c ' ,

(1 9 5 4 ) r e p o r te d  t h a t  la p jn is e d  r in d  or per-’. v i  ■" - 

(fiakBnurz.-jkttf s t r a i n )  p ro te c te d  vaccirw  r ' a  . i - f  •; • j£)

B4 -IO 8  h o u rs  p o s t  i n f e c t io n ;  w h ile  a v h



v i r u s  (G ro ss i s l e  s t r a i n )  a ffo rd e d  p r o te c t io n  9  ■> 0 0 0 0 ." 

a f t e r  i n f e c t i o n ,  a lth o u g h  a n tib o d y  die" n o t eppr. m 

u n t i l  t h e  8 th  day  (K a le , ‘.Talker, I,Inurer, T'*'.vef* • 

d e n k in s ,  1 9 4 6 ) . U sin g  t i s s u e  c u l tu r e  ette-uv* ’•••1 

r i n d e r p e s t  v i r u s  a t  a  dose o f 1 0 ^ *  ̂ 50/- t ? ~ e u l 'u r*  

i n f e c t i v e  dose (?CID~0 ) ,  Plova*ight and P in te r ,  (1999' )
‘ r,

n o t ic e d  p r o t e c t io n  a g a in s t  a  c h a lla n y . "cf.o ■ ‘ ' to

1 0  c a t t l e  IH5 0  o f  v i r u l e n t  none outc y.iou r i .  • 

v i r u s ,  7 8  h o u rs  a f t e r  v a c c in a t io n ,  e l f  ovy’: ■■ 1 " ! •

a n t ib o d y  was n o t  d e te c te d  u n t i l  tr ie  7 ' day a t  f  -1 

e a r l i e s t  (P a y lo r  and P lo v /r ig i t ,  1979) uid t i c ;  

t h i s  e a r l y  p r o t e c t i o n  to  v i r a l  i n t e r f e  • ''n ee .

P lo w rig h t and ( c i t e d  by 'lov/--i. * 1 , 1 ?dr.)
sS

w ere a b le  to  d e te c t  r. s l i g h t  d e p re s s io ' in v.i

v i r u s  g row th  in  c a l f  k id n ey  c e l l  c u l tu r e s  w} le ‘ > r • ' • • •-

p r e - in o c u la te d  w ith  Hin&bis v i r u s .  oy r.vy •

t h i s  d e p re s s io n  was due to  i n t e r f e r e . : ,  \ -e c -  ' " ; .*'*•***•;

I s h i  and  W atanabe, ( 1 9 6 8 ) d e sc r ib e d  an •' • u - ‘ ' e

s u b s ta n c e  produced  i n  r a b b i t s  in o c u la te d  •f'.* • *! < 1

l a p i n i s e d  r i n d e r p e s t  v i r u s .

In  th e  a b sen ce  o f a u th e n tic ? !o d  re . •, f 

was d e c id e d  to  s tu d y  v i r a l  i n te r f e r e n c e  r.i r in  

ana t o  t r y  and e v a lu a te  i t s  r o l e  in  e a r ly  p ro i" .  

o f  b u f f a lo  a f fo rd e d  by  th e  t i f  sue ciO ta re  r a c c i :  .
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2 . 1 . Viral interference i
The o b s e r v a t io n  t h a t  a t te n d  '•« 

v a c c in e s  Induce  p r o t e c t io n  lor. .* b e fo re

he d e te c t e d in  th e  s e r a r a is e d sp e c u la  bi<:

p r o t e c t i o n  *7 vs medio, bed th ro w '-i i n t e r f r  *• v •

c o n s t i t u t e s th e  c e n t r a l o b je c t:Lve f o r  the

in  t h i s  t h e s i s .  In  o rd e r  to  p ro v i e ; 

t h i s  s tu d y  th e  fo l lo w in g  pare  p r o . s  • 

im p o r ta n t  a s p e c ts  o f  v i r a l  i n t e r f e r e : - .

I n t e r f e r e n c e  was f i r s t  desc  

(1935)# v/ho n o t ic e d  ‘th a t nev.ro 'r o o i c  : 

f e v e r  v i r u s  p r o te c te d  - * orJceys — ' ■ ‘

l e t h a l  v is c e r e tro n : c . •!:.

v/ith in te ^ f r r»nr>oe he tv. een ;
 ̂n *-ir h i olo g ic a l  p:ro^er

•7 - ion to e::p erimej

19 rrn  , 
S  • J Do e r r D/n* r:e * d r- '—

A n ure , 1942 ; bur  ry > 194-

- T

S im i la r  o b s e rv a t io n s
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I H  ar t e l  n  an • 1 Gu­

r a i n  o f a v ia n i s e '

v i r u s  (,Te:d:in
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•;a” e * ’’t e lk e e ,  M a u re r , B aker and Jen ]-:: '.:, v v  \  .-• ■

”.a l'O iiG K.t c u l t u r e  a  % t  enuac e d a id  tL & • ■> •; »■> ? n

( • l o w r i g ' t  and P e r n io ,  1 9 5 9 0 5  . J o 'r s o r ,  3 5 ) # j 

P —- a i r y  n a t u r a l l y  0 0 c u r in g  v a r i a n t s  o f  ov e t - •■ * ‘‘ 3 >

ojici m gh . p a th o g e n ic i ty  were enp ioyed  *.c 11 0 0 0 *1 *' t r i ' ‘ o 

i n t e r f e r e n c e  be tw een  s t r a i n s  o f ITewcas M e i f  • 

v i r u s e s  (B arg , 1 9 4 9 ).

l-hcse exanp3.es o f in to r f e r o n e e  r«y*e h r ‘ r 

a g e n t 's  im x m o ld g ic a l iy  c lo s e ly  r e l a t e d ,  i f  n o t  i d e n t i c a l .  

Such c lo s e  k in s h ip  5.s n o t  a p r e r e o u is  :* t e  f o r  ’ : 

o c c u re n c e  o f  i n t e r f e r e n c e  a s  i t  h a s  a ls o  Leon . r - . " - ' 

to  o c c u r ,  betw een m ore d i s t a n t l y  r e l r f e ' r *m ’-r ,
such  a s  be tw een  e c t r o n e l i a  end v a c c in ia  *•' r ; : r :  

(A ndrew es, A fo rd  and l iv e n ,  1 9 ^ 3 ), h r ’.- . n en to rf;

o f  t h e  p s i t t a c o s i s  — lymph o r ennui on a von r   ...........onr'

a g e n ts  (G olub and b a g .-o r , 1941' ,b )  a  • •

“A” . Sw ine in f lu e n z a  v i ru s e s  ( d i g e l ,  

and H o r s f a l l ,  3 944) and between A inure? • • .* wf? * ■

v i r u s e s  such  a s  Colum bia CK. and If'. v ; i t • pc>3 i 0 : ; ' i ■ 

v i r u s e s  (J im n e b lu t a?\d 3 an d o r r « 3 Q/.0 ? • u o ..»

h a n d e r s ,  1 9 4 2 ; .la n d e rs  and Ju x -g eb lu t, I lf .-  ; %\ i , 

1 9 4 5 ) f f o o t  and m outh d is e a s e  and r a b ie s  virus©.*-.

( l e v a d i t i  and ’Toury, 1  

m y e l i t i s  and TTev/castle

943/• Western eon in *y onceyf r*?c 

3 i  3

and H e ra b e rg , 1925; G -ild e n e is te r  and 1 •-? , 3 i f ' ' )  

in f lu e n z a  "AM and N ew castle  d is e a s e  v ir - s r - : . f u r * 

3.9435 Bang, 1 9 4 9 ) 7  H ev /castle  d is e a s e  re «I r - '  ;< 

v i r u s e s  (R eagan, L i l l i e ,  H auser, PooV-a r*

IgA?), rabbit papiloma and sheep dev !f , *■ •



(SelMc, 19 4 6) vaccinia and rabies viruses (J.evadili
and K ic o la u ,  1925) and  v a c c in ia  w ith  .foot and mouth 

d i s e a s e  v i r u s e s  (C rild em e is te r and Helm, 1932 ).

I t  was n o te d  f i r s t  in  th e  case  o f  t a c t  o rlo p ' * 

by L u ria  and E e lb ru c lc , ( 1 9 4 2 ) t h a t  th e  i n t e r f r . r  j 2 ; 

p r o p e r ty  o f  a  v i r u s  may a ls o  be r e t a in e d  upon i n a c t i ­

v a t i o n  o f  th e  a g e n t to  such an e x te n t  t h a t  i t  a.; no 

lo n g e r  a b le  to  p ro p a g a te ,  S im i la r  o b se rv a tio n .:  were 

made be tw een  ina.ct5.va.ted and a c t iv e  an im al v i r u s e s  one* 

a s  E a s te r n  e q u in e  e n c e p h a lo m y e lit is  w ith  mumps. ( cv;, "• 

fow l pox  w ith  h e rp e s  sim p lex  (A nderson, 19 4 2 ), h e rp e s  

s im p le x  w ith  r a b i e s  (A nderson, 1 9 4 2 ), in f lu e n c e  " A" . > : 

r a b i e s  (Y ilc h e s  and H i r s t ,  1947)  ̂lynpbocy  t io  ci. o r  lone 

n g i t i s  w ith  d is te m p e r  (D a lld o rf  and bo .uglaos, 1  9 “ ' s , 

mumps w ith  N ew castle  d is e a s e  and v ic e - v e r s a  ( , • '

p o l io m y e l i t i s  w ith  r a b i e s  and v ic e - v e r s a  (bev* 

y e llo w  f e v e r  w ith  V enezuelan  eq u in e  encep' a l r  * * 5 s 

( I .e n n e t te  and K oprov/ski, 1945).

In. v iv o  in te r f e r e n c e  i s  b e s t  demons’ ■’,o. ‘ ••' ■ <

i n f e c t i o n  o f an  i n t e r f e r i n g  v i r u s  i s  g iven  a 

b e fo r e  c h a l le n g e  v i r u s  (Ju n g e b lu t and Gander? , "•

J  u n g e b lu i , 1945)♦

In  th e  c a se  o f l i v e  v i r u s e s  t '  e ar-. . - * ’or.
t h a t  th e  i n t e r f e r i n g  v i r u s  has to  n v V 'ip ly  r. > v ‘“ ; 

b e fo re  i n t e r f e r e n c e  can be ob serv ed  ( Y u le ,  1 9 5 - ) ,  

ag reem ent w ith  t h i s  i n t e r p r e t a t i o n  i s  t - e  h e -  ’ '

i n t e r v a l  r e q u i r e d  i s  shorter^ , Y ert * ‘ ■ c o"

prim ary  a d m in is te re d  v i r u s  i s  l a r g o j  ( d ie :h e r



anrl H o r s f a l l ,  1944 ; G olub and Y.bgner, 19/»<?(«.), On 

■fche o oher nand i f  t h e  i n t e r v a l  "between i u t e r f e r h  g an 

c h a l le n g e  i n f e c t i o n s  i s  too  lo n g , in te r f e r e n c e  may no 

lo n g e r  "be d e m o n s tra b le  (Ju n g e b lu t and S a n d e rs , 194??; 

H a l ld r o f  and v /n itn e y , 1945; V ilc h e s  and h i r s t ,  1 9 4 7 ). 

T h is  l i m i t a t i o n ,  i s  f o r  Im m unolog ically  u n re la te d  ' . .

In  th e  c a s e  o f  immune?, o g ic a l ly  e c la te d  v.1 *•>::**?» 

th e  s t a t e  o f  i n t e r f e r e n c e  rim  in to  irarrur 1 ;■ ("-’a l i  • •  t 

1957; Do e r r  and Kon, 1957; D oerr and Sei.de? 'b e rg , 1 9 1 7 1  

G reen and S tu lb e r g ,  1946; Golub and Wagner, 1 9 4 -b ) .  '

th e  a p p e a ra n c e  o f  a n t ib o d ie s  in  serum ir. ; receoh# * 

a n t ib o d y  fo rm a tio n  i n  th e  a f f e c te d  organ ( o r g a n ,  " 

S c h le s in g e r ,  1949)* The f i r s t  dem o n strab le  appo. r .v 'v  

■yo f  a n t ib o d ie s  i n  th e  serum o f  experim en t e l  pt 

how ever depend upon th e  s e n s i t i v i t y  o f n-hhodn u se  1 

f o r  th e  a s s a y  o f  a n tib o d ie s *

In  th e  c a s e - o f  s u p e r in fe c te d  v i r u s ,  a n tib o d y  

fo rm a tio n  p re c e d e s  th e  i n t e r f e r i n g  v i r tu . , bui s e t  v .  1  

f a c t o r s  d e te rm in e  f a i l u r e  o r s u c c e s s , due' nr th e  

i n t e r f e r i n g  v i r u s  h a s  to  be m arked ly  in  c ccr r o f  t i e  

one t o  be ex c lu d ed  (Andrewes, 194??; Ju n g e b lu t am ' 

S a n d e rs ,  1942; S a n d e rs  and J u n g e b lu t , 1942; i t g e l ,

1944; Z ie g le r  and H o r s f a l l ,  1944; V ilc h e s  • "? • ,

1947; G olub and W agner, 194S a), o r  has to  be r o p r -> 

(J u n g e b lu t  and S a n d e rs , 1942; J u n g e b lu t, 1945) i r  o ^ e r  

to  a t t a i n  th e  d e s i r e d  r e s u l t s ,  o r th e  i n t e r f e r i r v  

v iru s  m ust m u l t ip ly  a t  a  f a s t e r  r a t e  t**.r " • ■ •

be in h ib i t e d  (F in d la y  and H acca llu r., 1957; - V
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? o - ;r., 1933; Z ie g le r  >end rIo rsfr- .il, 1 9 4 / ;  -

'— r' -7» iven , 1943) m l  f i n a l l y  the i: '*•*• ;?» 

v i r u s  n a y  have to  h e  g iv en  by a  r o u te  whir! pc--my. 

i~, t o  r e a c h  s u s c e p t ib l e  organs o r t i s s u e s  in  r. m-.,-.

oj. m e  v j ie f ;  no be _ ex c lu d ed  which As in jec t-*  * ••

d i f f e r e n t  r o u te  (G reen  and G tu lb e rg , 1 9 4 6 ) .  v r.v ......

i n s t a n c e ,  an m io r d e r in g  e f f e c t  nay  be o b tr .l:o d  v;’ic i 

b io : .'. : v i r u s  i s  a d m in is te re d  w i th in  a  r e l a t i v e l y

s h o r t  p e r io d  o f  t i n e  a f t e r  th e  v i r u s  to  be r-

, 1935; B in d le y  end K accallum , 1937; D a l ld o r f  

and D o u g la s s , 1933; J u n g e o lu t and re n d e r  , 3 ;

Z ie g le r  and H o r s f a l l ,  1944; Ju n g e o lu t, X943 ; -c—

S tu lb e r g ,  1946; Y ilc h e s  and F i r s t ,  3 9 4 7 ; • , 1  / 1 .

The i n t e r v a l  h o w ev er, depends to  a  la r g e  c u n c i

th e  r a t e  o f  p ro p a g a t io n  o f th e  u r in a ry  in fe r -  * 

(H en le , 1 9 5 0 ) .

D e m o n s tra tio n  o f  in te r f e r e n c e  i . .  I' o c .*

embryo (H en le  and h e n le ,  1943), in t i s s u e  c.

in  t i s s u e  c u l t u r e  (Huang, 1943; Lem efcte r o; \

1 9 4 5 ; 9c h ie .s in g e r ,  1 9 5 1 ) which a re  l a c k : ' ' /  ' -v

me chan i gm a f fo rd e d  f i r r^ ^ ^ r  i n t e r e 0* m ’ 1

l u l  th e  m echanism  was p o o rly  u n d ers to o d  u n t i l  th e

d is c o v e ry  o f  i n t e r f e r o n  by  I s a a c s  and t • , (y • • • '.



2, 2. Interferon:
I n t e r f e r o n  i s  a c e l l u l a r  p r o t e in  p ro  ; 

in  r e s p o n s e  t o ,  end a c t in g  to  p re v e n t  r e p l i c a t ' >n, o f 

an  i n f e c t i n g  v i r u s  w i th in  th e  in v ad ed  c e l l .  Tut . . 

can  oe p ro d u ced  in  c e l l s  "both in  t i s s u e  c u l tu r e  in  

th e  i n t a c t  an im a l (K le in s c h m id t, 1 9 7 2 ) . De M aeycr, 

D erlaey e r-G u ig n ard  and  J u l l e i n ,  (1 9 6 9 ) , have  o b t 4 

e v id e n c e  from  r a d io i s o to p e  t r a c e r  s tu d i e s  t h a t  ' .  . —

c y te s  a r e  th e  p r im a ry  so u rce  o f  i n t e r f e r o n  indue* 

by n y x o v i r u s e s .  In  a n im a ls , i n t e r f e r o n  p roduce  

ce!3.s o f  th e  r e t i c u l o e n d o t h e l i a l  system  on : c i r c  

i n  th e  b lo o d  i s  ta k e n  up by o th e r  c e l l s .

I n t e r f e r o n  was o r i g i n a l l y  d e s c r ib e d  a 

p ro d u c t  form ed by in c u b a tio n  o f h e a t  in a c t iv a te d  

(1 h o u r  a t  56°C) in f lu e n z a  v i r u s  w ith  i s o l a t e d  ; 

o f  t h e  c h ic k  c h o r io a l l a n to i c  membrane ( I s a a c s  nr.n

lin d e n m a n n , 1957)* S ubsequen t in v e s t : '. -  /  i r.i s ’/
t h a t  i n t e r f e r o n  was in d eed  d i s t i n c t  from p n r t ic l*  

i n a c t i v a t e d  v i r u s ,  t h a t  i s ,  i t  was produced  by c ‘ s io -  

a l l a n t o i c  membrane c e l l s ,  a f t e r  th e y  had been in  c n tr .c t  

w ith  i n a c t i v a t e d  v i r u s ,  b u t n o t  in  th e  ab sen ce  o 

I n c u b a t io n  w ith  v i r u s .  S tu d ie s  o f  p h y M co o h er^ e ' - 1  

p r o p e r t i e s  re v e a le d  v n a t in c e r ie r o n  was s t a b l e  on 

d i a l y s i s  a g a in s t  b u f f e r s  ra n g in g  from  nv 1 -1 0 . I t  

p r e c i p i t a t e d  by ammonium s u lp h a te ,  i t s  a c J i v i t y  vt •- 

s e n s i t i v e  to  th e  a c t io n  o f  t r y p s in  b u t r e s i s t a n t  1 a 

r ib o n u c le a s e  and  a e o x y r i b o n u c l e a s a n d  i t  waa n o t  

se d im e n te d  by c e n t r i f u g a t io n  f o r  ld ^ n in u tc ;-  a t  

1 0 0 ,0 0 0  x  g . I t  was a ls o  shown t h a t ,  i n t  r f e ro n
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1957} L iiidennann , B urke end I s a a c s ,  1 9 5 7 }.

i t  was so o n  r e a l iz e d  t h a t  the epoce.*»v-’C: \

f o r  t n c  i n a c t i v a t i o n  o f  v i ru s  'no. - 1 a • ro fov  n o

th e  a n o im t o f  i n t e r f e r o n  p ro d u c e ! . : r ~ r r -  a r e :  (*h

i n a c t i v a t e d  in f lu e n z a , v i r u s  was found to  he a '

in d u c e r  o f  i n t e r f e r o n  s y n th e s is  th r u  her. J; . 1

v i r u s  (~• in d en n artn , Burke end I s a a c s ,  1957? • »».

I s a a c s ,  1 9 5 3 a ). V i r u s  in a c t iv a te d  ea t : ">•
o

a t  60 0  d id  n o t  in d u c e  in te r f e r o n  sy n tc .e s i r. . ir: '• * .*

h a r d ly  any  d e t e c t a b l e  d e c ree  o f  in te r f e r e n c e  (Isane.' 

and Lin&enmann, 1957)# In c re a s in g  th e  close 0 ” irv- 

i r r a d i a t i o n  a l s o  d e c re a s e d , and f i n a l l y  a b o l i s h e d ,

i n t e r f e r o n  in d u c in g  c a n e c i ty  o f  in f lu e r r .n  •'!*..... (” *<

Burke and I s a a c s , 1.957? ’"'vrke and T '.a ro s , 1  c tv  • 

th e s e  r e s u l t s  s u g g e s te d  th a t  th e  a b i l i t y  o f  in n c ’ •’ . 

i n f lu e n z a  v i r u s  to  induce  i n te r f e r o n  syn I  n-.” .1 s  a :  . 

i n t e r f e r e n c e  were clos-^ 1 ; l i i l i e d  .d le d  t<- ■ 1  . ■

t h a t  i n t e r f e r e n  was re s p o n s ib le  f o r  vf-pr.l ; ■-.*

[Jj CL.L’lh.e ^ 1U xLiuiiCo , — «

Burke and I s a a c s ,  (1953b) showed t h a t  o th r r  

m y x o v iru se s , i n a c t iv a te d  by T T V -jrra fia tio v ., ^  k n " '  

i n t e r f e r o n  s y n th e s i s  in  c h o r io a l la n to ic  ne ' • • ".e c • ' '  :

ITenle, I le n le ,  B ie n h a rd t  and B e rg s , (1953)

t h a t  i n t e r f e r o n  was induced by a c t iv e  o r  •

lay x o v iru se s  i n  s t a b l e  c e l l  l i n e s .  fy r r» f  •, ( 1  955/

found t h a t  i n t e r f e r o n  was foim ed duri: e r r o v t
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l . lv 0 i n f lu e n z a  v i r u s  b o th  in  i s o l a t e d  pioo'-r. o f  ’ • ■ 

c h o r i o a l l o r  t  o i c  membrane and in  c u l tu r e s  o f  c a l f  ' • : •

c e l l s *  U sing  c e l l s  in je c te d  w ith  a  l i v e  a tte n u a '- t  

s t r a i n  (RUG) o f  p o l io  v i r u s ,  Ho and Bnde.\ , ( l p f  ' , 

fo und  tn e  s y n th e s i s  o f  a. v i r u s  i n h i b i t o r /  subs l 

w hich  tu rn e d  o u t to  he i n t e r f e r o n .  Ho, (lf«G6) s  . 

t h a t  i n t e r f e r o n  c o u ld  be induced by pcy o ; 

pox , p i c o r n a ,  myxo and arbo  v i r u s e s .  1 . ll.or n

i n t e r f e r o n  by adeno v i r u s e s  war* shovm by v < "

P u s z t a i ,  (1 9 6 7 ) . However th e  e f f i c i e r  c. ’

i n t e r f e r o n  s y n th e s i s  i s  e l i c i t e d  v a r ie d  t e« ';ly 
one v i r u s - c e l l  sy s tem  to  a n o th e r  ( ’ ' 0  and r h e ,

By th e  same to k e n  I n t e r f e r o n  has been  r ; '< l<> i  ' h

th e  m u l t i p l i c a t i o n  o f  v i r tu a l ly  a l l  v:  .

th e  d e g re e  o f  i n h i b i t i o n  i s  very  v a r i a ' ' • . :■ <1

on t h e  s e n s i t i v i t y  o f  th e  p a r t i c u l a r  v.” i-

to  th e  a c t io n  o f  i n t e r f e r o n ,  Pr lu  , •<' • 1 ,

A r l e n s t e i n ,  KcCowan, fundon or < • m z d , ?’ i) 

V i lc e k ,  (3.9 6 4 ) ,  o b se rv ed  th a t  c e l l  s • ■* • < ••

s e n s i t i v e  to  th e  a c t io n  o f i n t e r f e r o n ,  • 

r e s i s t a n t  to  v i r u s e s .

S a lu d a , (1997 one 199?) *bscr> ’ 

betw een, i n a c t i v a te d  and a c t iv e  1 owcastl*-

w hich was n e t  m ed ia ted  by in tc  * 

i n a c t i v a t e d  v i r u s  a c te d  by d e s tro y in g  t  

s i t e s  on th e  s u r f a c e  o f s e n s i t iv e  c e l l s  

th e  d o se  o f  i n t e r f e r i n g  v i r u s ,  a l u l a ,  

x~‘mu':i r e s i s t a n c e  was

I n s t e a d , 

r e  v i r a l

. 7'enend 

(T-Tl'T) : v-

re c o p t

e;;t h a t  mrv reach ed  or 0 . 1  i:o r
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r e v e r s e d  "co t h e i r  o r ig in a l  iif ■ r,■* *• • * '.•* ”’• • •^  * ’ * * v

'- ■“*'•"• ’ -' '••' | ' p^ \r-' -('■* • +JQ ŷc- : ’ r> ■!_■•’■ <■» • * * ♦.

th e  r e g e  e r a t i o n  o f  c e l l  r e c e p t o r s , A s ira il i  • r • f 

o f  i n t e r f e r e n c e  vras d em o n stra ted  in  one co. I  to -  

v i r u s e s  ( f r o v /e l l  and A yvortov’, lo '/M

H end e ra  on and l a y l  o r ,  ( 1 9 - 1 ) r. tu d  j. r ' * r  t e in­

f e r e n c e  be tw een  A ayaro  an S in d b is  v i r u s e s  ir. c . If-, 

embryo c e l l  c u l t u r e s .  l i v e  A'ayaro i n t e r f e  •' : '

m u l t i p l i c a t i o n  o f  S in d b is  v i r u s .  *1V• • vxxlt 5 i ' •

o f  S in d b is  v i r u s  was c o m p le te ly  i r '  V  * :;ed ’; c * t . 

in o c u la te d  a s  e a r l y  a s  1  'o u r  a f t e r  i n f e c t 5 * ! \ u

h ig h  m u l t i p l i c i t y  o f  h ay cro  v i r u s .  bice- * •

d id  n o t  a p p e a r  in  Ilay a ro  in fe c te d  c u l tu r e s  • • ' 1  • -•

l a t e r ,  th e  a u th o r s  c a l l e d  t h i s  e a r l y  i n t e r  A u •»■

” i n f e c t i o n  i n t e r f e r e n c e ” as oppose 1 to  the  '

m ed iated , i n t e r f e r e n c e  which l e v e l c r,c-d v  -<
. ...

Ttayaro in f e c t e d  c e l l s  o r  n o t . In fw - * n e * c *** ,

w ith  u n d i lu t e d  v e s i c u l a r  s to m a t i t i s  v i r u s  ; *o'f?

lower yields than, i n f e c t i o n  w ith  d i lu t e d

and B e l l e t i . *1 9 5 9 ) * H uar-- and (*i c ) *

o f  e x p e r im e n ts  snov/ea th a x : (1) t : i i s  lo w er y i e ld

due t o  i n t e r f e r e n c e  o f  d e fe c t iv e  ? pa?*-' ’ l e s  • f  ■* b

i n f e c t i o u s  B p a r t i c l e s  p r e s o r t  in  " ' '•* -

(2 ) P u r i f i e d  P p a r t i c l e s  com plete"^ ' ? '

o f  h o m o ty p ic  v i r u s .  (5) fhe  groi f i  o f

i n h i b i t e d  i f  P v i r u s  v/as added a s  Ia1

a f t e r  B. ( 4 ) S h o r t  exposure to  I f ' - l i p  , .



i n l e r f e r i n g  c a p a c i ty  o f  T p a r t i c l e s , w h ile  t h e i r  

a d s o r p t io n  was s t i l l  im paired* '.Phis f in d in g  ind  ' c- -' “ 

th e  im p o rta n c e  o f  th e  r ib o n u c le ic  a c id  (PITA) o f  

-- p a r t i c l e s  f o r  th e  in te r f e r e n c e *  ( 5 ) I n t e r f e r e  

v/as n o t  in v o lv e d  "because i t  was n o t  induced  by ' ; 

a l s o  b e c a u se  no " in te r f e r e n c e  was d em o n s tra ted  with, 

i n t e r f e r o n  s e n s i t i v e  h e te ro lo g o u s  EI.IC v i r u s .  M' 

ty p e  o f  i n t e r f e r e n c e  th e n ,  r e p r e s e n te d  a h ig h ly  •' 

hom ologous (K om otypic) in te r f e r e n c e  betw een Po-Ct ' ' v<* 

and c o m p le te  v i r u s  p a r t i c l e s  o f  th e  same •'-^ re ty p e , 

su ch  a s  be tw een  in c o m p le te  and com plete  .* \-?lu c :v .a  

v i r u s  d e s c r ib e d  by M agnus, (1 9 5 4 ). An o h  c r  typ<* 

v i r a l  i n t e r f e r e n c e  n o t  m ed ia ted  by in tc -r fe  *or • • • 

d e s c r ib e d  by M arcus and C a rv e r, ( 1 9 ^ 5 ) .  >

when g re e n  monkey k id n e y  c e l l  c u l tu r e s  ■ ’ : >•• ••■,.-

w ith  r u b e l l a  v i r u s  w ere  c h a lle n g e d  5 - 4  C • : "U*.-• • ; 

N e w c a s tle  d i s e a s e  v i r u s  and t e s t e d  f o r  ' . . ■> n

a f t e r  a  f u r t h e r  1 5  h o u rs  in cu b a tio n *  "h > c t ;  

c e l l s  w i th  th e  l a t t e r  v i r u s  was d e te c te d  ; •

o f  r e d  b lo o d  c e l l s  added  to  th e  c u l t u r e .  u t  c- 

i n f e c t e d  w ith  r u b e l l a  v i r u s  f a i l e d  to  .suppers 

m u l t i p l i c a t i o n  o f  N ew castle  '

nonhaem ads o rb in g  c e l l s  were seen* The un ique  f r  • -c 

o f  t h i s  o f  in te r f e r e n c e  '• u t* e s p 'o  * ' n

c h a l le n g e  v iru s *  B ecause f u l l y  r e f r a d o - v  !--o h  ’ 

v i r u s ,  r u b e l l a  in f e c te d  c e l l s  d id  n o t  r" v  * re s? :;  

to  BCT'.O 1 1 , p o l io  ty p o  1 , v a c c in ia ,  j- " '

o th e r  v iru s e s *  Go in te r f e r o n  n r; riot r  '



j.o jluterferer.oe« I ‘ oreover# the ncilo::
d id  n o t in f lu e n c e  th e  v ix *51 i: 11 ei • f o r  en e e
C a rv e r , T o r <-7 \ i • •J.j'o ; j 4 ; i i r : u 1 r: ;1 -;• ru bells vi n 'e
f  e re n c e v/as ap so  n o t  due oo th e  (1 e s t r u c

— ̂  I*e- rear; .,1 c one es.s 0  v i r u s  , s in c e  a.dsor* o '

I  a t  t o r  v i r u s  on in f e c te d  c e l l s  •. a s  r.o t * •

a n l  s e r v e r ,  {1967) # j th in  ty p e  o f

II i n t r i n s i c  i n t e r f e r e n c e " « S i r I b i s ,  . •••■ . «■

v i r u s e s  have  a l s o  "been a h em  to  1 luce • h i  ' • 

f e r o u c e  a g a i n s t  rev /cristlo  d i s e a -.<■> y i rv ;*  o 

u n d e r ly in g  t h i s  type  oh in te r f e r e ,  .ce 5 r ' r t  . le i  

b u t  i t  i s  th o u g h t t o  depend upon tt o syj th< h; - " 

p r o t e i n  (J .a rc u s  and C a rv e r, 1 9 6 7 ).

An i n t e r e s t i n g  a sp e c t  o~ ir .tr5  • :" i r  

i s  t h e  f a c t  t h a t  r u b e l l a  v i r n r ' a ls o  * 4

i n t e r f e r o n  h i  human amnion and b o y *ne e c •

(77eva  and h e l l e r ,  1 9 6 4 ) .

Thus fo u r  d i s t i n c t  ty r e s  o f  v i 1 * ' 1  ' " ' f •

. n-- -  * • * ^  g ‘■ y J j .  -j  , *JL—  ̂ n- v

( 1 ) in te r f c jren ce

due +.r> r*̂
f-r > .V-',' UOiJUu. p ic  jj

v i r u s  en-J (4) h

i n t  e r f  e ’̂ c 0 ce
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^ • I n d u c t io n  o f  in  terjL er o r  by v i r u s e s ;

i c  seem s t h a t  even, b e fo re  I s a a c s  and h in d  en.ua' . 

(195 1 ) d e te c te d  end named in te r f e r o n ,  o th e r  Lave: I;;;*»?.to  

(O rskove  and A n d e rse n , 1938; G ard, 1 9 /.4 ; L e n n e tle  and 

K oprow sk i, 1945# Nagano and K ojim a, 195 * )# had * ry • t . 

e f f e c t s  m ost l i k e l y  due to  i n t e r f e r o n  b u t were 'o t

f u l l y  aw are o f  th e  im p o rtan ce  of t h e i r  o b s e rv e ! • 

( re v ie w e d  by I s a a c s ,  1 9 6 3 ). The p ro d u c tio n  o '  : ? c r-  

f e r o n  was d e m o n s tra te d  in  c e l l  c u l tu r e  in o cu lo  ’.o ' ■ ‘' 

a  w ide v a r i e t y  o f  l i v e  i n f e c t io u s  v i r u s e s ,  j  c l v i -  ;• 

i n f lu e n z a  "A” ( T y r r e l l ,  1959) mumps (JTcnel, Ken* 1 , 

D ic n h a rd t  and B e rg s , 19 5 9 ), a t te n u a te d  p o l io  v '

(Ho and  End e r e ,  1 9 5 9 a ,b ) ,  p a ra  i n f  luenz ; v im - '

I 9 6 0 ) ,  f o o t  and m outh d is e a s e  (H in te r ,  1 9 '0 ) ,  

e n c e p h a l i t i s  (V i le c k ,  I 9 6 0 ) and r a b i e s  v iru s. ( ,

Vvecker, F o rse k , and K oprow ski, *1 9 6 0 ) .  .m er, (?

r e p o r t e d  th e  a c c u m u la tio n  o f  i n t e r f e r e  5. • : ' e . • ■; 

f l u i d  o f  c h ic k  embryo in o c u la te d  with li alrus.

I s a a c s  and H itc h c o c k , (i960 ) found in to  • ' • \-.n *\

lu n g s  o f  m ice i n f e c t e d  w ith  ty p e  A 1  El

Nagano and K o jin a , (1953) d e te c te d  r > ? H uai a s  ' ,

p ro b a b ly  due to  i n t e r f e r o n ,  in  th e  e x t r a c t  o '  redd

gjcin l e s i o n s  w hich  h ad  been p roduced  by v ao o ii La v i

l i e  l i s t  o f  v a r io u s  v i r u s  c e l l  s y r : ‘ ’ * ; * • '• -

s y n th e s i s  had been  d em o n s tra te d , was v ' * * v  

Ho, (1962)» Ho, (1966) review ed th e  i r  ••••*' i

i n t e r f e r u r  s y n th e s i s  by member: *• <; e h ; .:»■•••

v i r u s e s . 1 Te co n c lu d ed  t h a t  m3 •- :

r e a d i l y  induce  i n t e r f e r o n  s y n th e s is  i: -osc *y >' .
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A r b i t r a r i l y  c e l l - v i r u s  in te ra c tio n s  c . f u

d i s t i n g u i s h e d  i n  t h r e e  ty p e s  w hich r e s u l t  in  in  • v c -  

s y n u i ie s is ,  (B la s k o v ic ,  1 9 6 3 )# B i r 3 t«  a f t e r  cor. : ar;\; 

o f  une c e l l s  w i th  u—v o r  h e a t  in a c t iv a te d  o r  d e f e c t iv e  

/ i r i o n s  \ .h ic h  a r e  u n a o le  to  rep ro d u ce#  S e c o n d ly , by 

l i v e  v i r i o n s  i n  c e l l s ,  which do n o t  a llo w  th e  cc f e t e  

r e p l i c a t i o n  o f  a n o tn e r  in v ad in g  v i r u s  and thir>»i;, , 

f o l lo w in g  i n f e c t i o n  w ith  l i v e  v i r u s  undergoirr* or,. „• ? 

r e p l i c a t i v e  cy c le#  2 he fo llo w in g  v i r u s e s  have ; . 1... 

shown t o  a c t  a s  i n t e r f e r o n  in d u c e rs  a f t e r  gen 

T J Y - in a c t iv a t io n  o r  h e a t in g  a t  37°C o r  36°C; d i 

ty p e s  o f  i n f lu e n z a ,  l le w c a s tle  d i s e a s e ,  fow l p i g .• , 

mumps and  S e n d a i v i r u s e s  (Burke and I s a a c s ,  l<v :

H e n le , H e n le , D e in h a rd t  and B e rg s , 1939; C a n to U , 

v a c c i n i a  (G lasgow  and  H ab el, 1 9 6 2 ), I n a c t iv a te  • • •

in d u c e d  b e t t e r  and e a r l i e r  i n t e r f e r o n  s y n th e s is  

when u s e d  w ith o u t  an y  tre a tm e n t (Burke as a I s  •

1 9 5 8 a ; Y /agner, I9 6 0 ; Ho, 1964a).

I h e r e  a r e  n o t  on ly  g r e a t  v a r i a t i o n  

e f f i c i e n c y  o f  i n t e r f e r o n  in d u c tio n  w  > - . .

o f  d i f f e r e n t  g ro u p s o f  v i i  b u t al.>u , v -

ty p e s  and  even s t r a i n s  o f  same v i r u s .  V agner, .

S n i . id e r ,  R a t c l i f f  and H y a tt ,  (1 9 6 3 ), e ’'" . ' '* 1 v 

in d u c t io n  o f  i n t e r f e r o n  s y n th e s is  v/i * 

o f  th e  I n d ia n a  ty p e  o f  v e s ic u la r  s to m a t i t i s  •. . 

p ro d u ced  l a r g e  p la q u e s ,  m u lt ip l ie d  v/e31 r le.1 lo

d e t e c t a b l e  s y n th e s i s  o f  i n te r f e r o n  i n  L c. . . 

o th e r  one fo rm ed  s m a l le r  p la q u e s , m ult;' !

t i t r e s  and p roduced  some in te r f e r o n  in  f .  > ■
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°~ ce“ lcU  ™h e r e  was a l s o  a n a rk ed  d i f f e r e n c e  in  i? •* 

s e n s i t i v i t y  o f  th e  tw o v a r i a n t s  to  th e  a c t io n  o f  

i n t e r  i. e ro n ,  tn e  v a r i a n t  p ro d u c in g  l a r g e  p laq u e s  b e ' 

l e s s  s e n s i t i v e  th a n  th e  s n a i l  p la q u e  v a r i a n t ,  L ikew ise  

L o c n a r t , (1 jo 3) s tu d ie d  th e  s y n th e s is  o f i n te r f e r o v  

w ith  tw o v a r i a n t s  o f  V /estem  e q u in e  encepl a lo ’ y e l i b j s  

V3„rus m  d i f f e r e n t  l i n e s  o f mouse L c e l l s .  He found 

t h a t  one v i r u s  v a r i a n t  w hich grew t o  h ig h e r  t i t r e  . a  

p ro u u c c a  c y b o p a th ic  e f f e c t ,  a ls o  c o n s is te n 'l ly  in  o 

more i n t e r f e r o n  s y n th e s i s  th a n  a n o th e r  va.r.iant o f  < 

same v i r u s  w hich m u l t i p l i e d  a t  a lo w e r r a ’ e ;»nd \ 

l e s s  c y t o c i d a l .

V iru s e s  w h ich  r e a d i ly  i n h i b i t  h o s t  c e l l  

b i o s y n t h e s i s  upon  i n f e c t i o n  n o t  o n ly  f a i l  to  indue* 

i n t e r f e r o n  s y n t h e s i s ,  b u t can i n h i b i t  th e  ; - 'o V -f  • 

o f  i n t e r f e r o n  in d u c e d  by a n o th e r  v i r u s ,  " *■ ef.r* ■ 

was d e m o n s tra te d  by W agner and Huang, (19 > , w o v :’s :

w ith  su sp en d ed  c u l t u r e s  o f  ICrebr;-? c a r e r  • ' ■ . 

I n t e r f e r o n  s y n th e s i s  v/as r a p id ly  induced  i  ' c? *• 

c e l l s  w i th  an © v ir u le n t  s t r a i n  o f 'Tevca : ' ■ .

v i r u s ,  b u t  n o t  by  v e s i c u l a r  s t o m a t i t i s  v .'.rr/ ,

A u r  e l  io n  and  lo iz m an , (1965) co ' v " t? 

b e h a v io u r  o f  two s t r a i n s  o f  h e rp e s  sim p le  v i  '• 

c u l t u r e s  o f  dog k id n e y  c e l l s .  One s t r a i  

in  t h e s e  c u l t u r e s  and produced no d e te c ta b le  in te r f e ro n *  

The o t h e r  d id  n o t  m u l t ip ly  bu t induced  jn '»  » v> rc :. • 

i n o c u la te d  a t  a  m u l t i p l i c i t y  o f  1 0  I P U / c f " ,  

no i n t e r f e r o n  v/as d e te c te d  when the  l a t t e :  . b *ai:



i n o c u la t e d  a t  m u l t i p l i c i t y  o f  100 P F U /c e ll. The f i r s t  

s t r a i n  and th e  h ig h e r  m u l t i p l i c i t y  o f  th e  l a t t e r  s t r a in  

c a u se d  a  d e p re s s io n  in  c e l l u l a r  RNA sy n th e n in  and th.tri 

e f f e c t  a p p a r e n t ly  p re v e n te d  i n t e r f e r o n  s y n th e s i s ,  

i n t e r f e r o n  in d u c e r ' v i r u s  m ust n o t  sh u t o f f  c e l l u l a r  RHA 

s y n t h e s i s  to  a  d e g re e  w hich would i n t e r f e r e  w ith  the

s y n t h e s i s  o f  th e  i n t e r f e r o n  m o le o u le .*

M Mf ' .. . .
2 # 4# In d u c t io n  o f  i n t e r f e r o n  by h o n -v .ira l :..............■ - ■ —---------- -- **

I n t e r f e r o n  may a ls o  be induced  by cone bac e r ’ , 

and b a c t e r i a l  t o x in s  (Youngner and S t in e b r in g ,  19r 4;

Ho, 1 9 6 4 b ; M ic h a e ls ,  Y /einberger and Ho, 19*^5; H e-oner 

and B i l l i a u ,  1 9 6 6 ; L ukas and TIruskova, 1 9 6 7 ; C n ith  arid 

W agner, 1967 ; N agano, K ojim a, Arakawa and Kannr.h I ro ,  

1 9 6 6 ) ,  c h la m y d ia , r i c k e t t s i a  and m y co p lasn a ta  (Hopps, 

Kohno, Kohno and S m adel, 1964; K a za r, 196 6 ; M erigan , 

H anna, 19 6 6 ; J e n k in  and l u ,  1966; R y te l and J o n e s , 1 ;

F resh m an , M e rig an , R em ington and B row nlee, 1966; Ye* 

and Z hdanov, 1 9 6 5 ) , s t a to l o n  and h e le n in e  (K le in sc .. ’ ,

C lin e  and M urphy, 1964 ; K le in sch m id t and Murphy, 19 

1967 ; S hope , 1948 , 1953 ; R y te l ,  Chope and K ilb o u rn e , 

1 9 6 6 ) , p h y to h a e ra a g g lu tih s  (Y/heelock, 1965) by a n io n ie  

p o ly m e rs  (R e g e lso n , 1967; M erig an , 1967; M erigai ,

F r i n k e l s t e i n ,  1968) and n u c le ic  a c id  ( I s a a c s ,  1961a, ;
1

R otem , Cox and I s a a c s ,  1963; K ohlhage, F a lk e , 1964; 

J e n s e n ,  N e a l , Owens and W arren, 1 9 6 3 ).
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CHAPTER 5

0? TISSUE CULTURE REfDERPSST VACCIT..? 

ZBLT .̂. -BY ULTRAVIQ1ET T?P,ADIATIOIT ATP RY HEAT 

TREATS'iEUT AT 56°C .

3 . 1 . IE  1R GPU Q T I ON s

The u s e  o f  n o n in f e c t iv e  v i r u s  i s  p r e f e r r e d  

to  th e  u s e  o f  l i v e  v i r u s  in  i n t e r f e r o n  s tu d ie s  

(V i lc e k ,  1 9 6 9 ) . L i t e r a t u r e  h a s  r e v e a le d  o n ly  sc an  tv* 

in f o r m a t io n  on th e  r a t e  o f  i n a c t i v a t i o n  o f  r in d e rp c r ;-  

v i r u s  b y  h e a t  (56°C) o r  u l t r a v i o l e t  (U-V) i r r a d i a t i  

I t  was t h e r e f o r e  c o n s id e re d  im p e ra tiv e  as th e  f i r s  i. 

s t e p  t o  e s t a b l i s h  c o n d i t io n s  f o r  a d eq u a te  i n a c t i v e ' / 

o f  t i s s u e  c u l t u r e  r i n d e r p e s t  v a c c in e  v i r u s  a t  5 6 ° 0  

by U-V i r r a d i a t i o n .

3 . 2 . HATERIALS AND METHODS;

A n im a ls :
" P J  *e-> i-N r'llTT/jCi f r\"v* ^ '  1  Aw v ̂ *-1 -• / y ' '■**•’** •-»».- -

u sed  f o r  p r e p a r in g  k id n e y  c u l tu r e s .

M edia aixu boiuoxQiiLi;

Hank* s and W allace  (194-9) ba lan ced  r a l t  u  V  

c o n ta in in g  0 .5 ^  la c ta lb u m in  h y d ro ly s a te  (LAE), 0 .1 . ' 

y e a s t i o l a t e  (TE) and 1 0 / 9  bov ine serum  (BS) was u see  a.” 

g row th  m edium . M ain tenance  medium ccm prised  L uxlc*. 

( 1 9 4 -3 ) b a la n c e d  s o l u t io n  supplem ented  w ith  0 ,? r' 1 1 "

A ll  th e  c h e m ic a ls ,  LAE, YE and 1 :2 5 0  T ry p s in  were o\ :u 

from  F i s h e r  o r  I ) i fc o  L a b o ra to r ie s  U .S .A .
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0*1$ YE and 5$ donkey  se ru n  (D 3). T ry p s in  

(0 .2 5 k )  w as p re p a re d  i n  phosphate  b u f f e r e d  . ' • \

(D u lb ecco  and V o g t, 1 9 5 4 ) .

JdhlVf: Prkj-P- h y d r o ly s a te  su c ro se  v a c c in e  f" * :

500 gn o f  IiAH and 1 ,000  gn o f  sv.o v:e:

d i s s o lv e d  i n  3.0 l i t r e s  o f  d i s t i l l e d  w a te r.*  1

wa3  s t e r i l i s e d  by  f i l t r a t i o n  and s to r e d  a 

t e m p e r a tu r e .

V iru s?

ICabete !,0 " t i s s u e  c u l tu r e  r in d  e r r  

v i r u s  s t r a i n  (TORY) a d a p te d  to  c u l tu r e  grc : in  *i

(P lo v /r ig h t  and P e r r i s ,  1 9 5 7 ), a t  9 6 t h  pa 3 : 1 . -

i n  p r im a ry  b o v in e  k id n e y  c u l tu r e s  * - is  obt?

D r. Rweyemamu, Head D iv is io n  o f V iru s  D isc. . . E in 

A f r ic a n  V e te r in a r y  R e se a rc h  O rg a n is a t io n ,

(EAVRO).

C e ll  c u l t u r e :

P r im a ry  c u l t u r e s  were p re p a re d  by 

d e s c r ib e d  by P lo v /r ig h t ,  Hern im am  and Rampte: , U .te i 

P r e p a r a t i o n  o f  v i r u s  s t o c k :

■p-r.e*c?>n ■”* t T*yP3ir i ^ rtd [Jcalf k id n e y  , *» i(*®̂

g r o w t h ,  medium to  a  c o n c e n tr a t io n  o i 1 : 2 0 0  f . / »>.  

w ere s e e d e d  w ith  v i r u s  a t  th e  r a t e  o f  lo ^  * 

o f  c e l l  s u s p e n s io n .  75 ml q u a n t i ty  e«*P 

s u s p e n s io n  was th e n  d isp e n se d  in  each  o f  WP T c o  » 

b o t t l e s . "  T hese b o t t l e s  were i n i t i a l l y  incu  

f o r  t h r e e  days and r o l l e d  from 2  h o u rs  b e fc : ; ;'.o  

medium c h a n g e . A f te r  r e p la c in g  g row th  medium v/i
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1.......1 «e n an c e  m eaium , o o t t l e s  were re p la c e d  on th e  r o l l e r

a p p a r a tu s  ( r o l l e d  a t  8  r e v o lu t io n s  p e r  m in u te ) . On th e  

5 t h  d a y  p o s t  i n f e c t i o n  ( p . i * ) ,  medium was re p la c e d  

a g a in  b y  f r e s h  m a in te n a n c e  medium* On day 7 p ,^ .. 

m oie ohan 8 O/0 o f  th e  c e l l  p o p u la t io n  showed o y to p a 'fa ic  

changes*  B o t t l e s  w ere  shaken  and th e  c e l l  c u l tu r e  

x lu id  w as h a rv e s te d *  T h is  was s u b je c te d  to  l i g h t  

c e n t r i f u g a t i o n  ( 4 * 0 0 0  r*p*m* f o r  60 m in u tes  a t  

C le a r  s u p e r n a ta n t  f l u i d  c o n s t i t u t e d  th e  s to c k  v iru s *  

T n is  w as d isp e n se d  i n t o  1 5 ml a l i q u o t s  and s to r e d  a t  

—70 C t i l l  u s e d . A t th e  tim e o f  e x p e r im e n ta tio n  < . 

b o t t l e  c o n ta in in g  s to c k  v i r u s  su sp e n s io n  was thaw  

u n d e r  c o ld  ta p  w a te r .  T h is was f u r t h e r  su b d iv id e  ! in to  

t h r e e  p o r t io n s *  To th e  f i r s t  p o r t io n  an eq u a l v c ! ; :c 

o f  m a in te n a n c e  medium was added* The second p o r t i  

was m ixed  w ith  an  e q u a l  volume o f  DS, v /h ile  th e  t: '■ 

p o r t i o n  was d i l u t e d  i n  an  e q u a l amount o f v a c c in e  

a d d i t i v e  b e fo re  in a c t iv a t io n *

in a c  oivcti lo i i«

V iru s  d i l u e n t  was e q u i l i b r a t e d  to  50°C a 

a t  t im e  z e ro  5 ml* v i r u s  su sp e n s io n  was p ip e t t e d  >

5  ml* o f  prewarm ed d i lu e n t  i n  b i jo u  b o t t le : .  (14 - 1 .  

c a p a c i ty )  and im m ersed i n  a w a te r  b a th  m a in ta in e d  

te m p e ra tu re  ( t h e r m o s t a t i c a l l y  c o n tr o l le d  and f i x e -  

l i d  and  s t i r r e r ) *  Sam ples were removed from  th e  v 

b a th  a t  10 m in u te  i n te r v a l s *  T hese were c o o led  r  

i n  a  b a th  o f  i c e  w a te r  and s to r e d  a t  4°C from  6  to  8  1.
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A l l  th e  v i r u s  t i t r a t i o n s  were perfo rm ed  in  a  s in g le  

"batch Oi b o v in e  k id n e y  p rim ary  c u l tu r e  sy s tem .

U l t r a v i o l e t  r a y s  i n a c t i v a t i o n :

90 mm open P y re x  p e t r i  d is h e s  each contain!!*;:

10 m l, o f  v i r u s  s u s p e n s io n  were exposed  to  U—V r a y  a

r e l e a s e d  from  P h i l i p s  TG-C 30 w a tt  g e rm ic id a l  tube-

c o n n e c te d  i n  s e r i e s  w i th  a  c o n s ta n t  v o l t  t r a n s f o r . o r

r e g u l a t e d  to  220 v o l t s .  The v i r u s  su sp e n s io n  was p laced

a t  a  d i s t a n c e  o f  1 0  c e n t im e te r s  from  th e  u l t r a v i o l e t

tu b e  w h ere  th e  d o se  was found to  be 1 0 1 4 8 0 0  A° in  
o

uw/cm / s e c o n d .  To e n s u re  ad eq u a te  ex posu re  v i r u s  

p r e p a r a t i o n s  w ere sh a k en  m anually  and th e  u l t r a v i o l e t  

tu b e  w as a llo w e d  to  warm 3 0  m in u te s  p r i o r  to  u s e .

D u rin g  t h e  i n a c t i v a t i o n  p ro c e s s ,  c o n t r o l  v i r u s  ::n::pcnni a 

was k e p t  c o o l i n  a b a th  o f  ic e  w a te r  and a l l  i r r a d i a t e d  

samp3.e s  w ere  s to r e d  a t  4 °C from  6  t o  8  h o u rs ,  i l l  tho 

v i r u s  t i t r a t i o n s  w ere  perform ed in  a  s i n r l e  b o tch  or' 

b o v in e  k id n e y  p r im a ry  c u l tu r e  sy s tem .

* r t n o v1 C"̂  TV'fee

1 0  f o l d  s e r i a l  v i r u s  d i l u t i o n s  w ere p re p a re d  1 .

.•-i- . - „ _ n - a --- — -1------TO mS . * r\ *1 r i1 A ̂

d i l u t i o n  was in o c u la te d  in to  each  o f  a  s e t  o f  l i v e  tu b es  

o f  4 8  h o u r s  o ld  p r im a ry  bovine k id n ey  m o n o lay e rs . Pie

c u l t u r e s  w ere exam ined d a i ly  m ic ro s c o p ic a l ly  2 0 2  » • -.>• ■ c

o f  c y to p a th i c  e f f e c t  (CPS) u p to  12 days p . i .  On eac 

o c c a s io n ,  c u l t u r e s  show ing d e f i n i t e  CPS w ere d isc o re  • .

M a in te n an c e  medium was changed e v e ry  48 h o u r s .  I r i h - t i -  

v i t y  t i t r e s  w ere  c a lc u la te d  by th e  method o f  Sp< arm. u

and ICarber (D e n n e tt , 19^4y#
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3 , 3 . RESULTS:

H ea t i n a c t i v a t i o n  o f  t h e  v i r u s :

R e s u l t s  o f  a  s e r i e s  o f  ex p erim e n ts  0 2 1 

i n a c t i v a t i o n  o f  v i r u s  a t  5 6 °C suspended  in  m ain tenance  

medium, donkey  se ru m , and v a c c in e  a d d i t iv e  r e c p e c t iv  ' ; 

a r e  p r e s e n te d  i n  t a b l e s  1 to  3* The means o f  v i r u s  

s u r v i v a l  f o r  t h i s  e x p e rim e n t a r e  p l o t t e d  in  f i g u r e  1 .

I t  i s  e v id e n t  from  t h e s e  s tu d ie s  t h a t  v i r u s  in a c t iv e  

a t  56°C p ro c e e d e d  v e r y  r a p id ly  d u r in g  th e  f i r s t  1 0  : . .

The h a l f  l i f e  was 2 .5 ,  3 .35  and 4 .0  m in u tes  f o r  v t rv  

su sp e n d e d  i n  m a in te n a n c e  medium, 5 0 l  donkey serum  f ; 

v a c c in e  a d d i t i v e  r e s p e c t i v e l y .  In  a l l  th e  experim e: ’

p e rfo rm e d  w ith  i n f e c t i o u s  c u l tu r e  f l u i d  d i lu t e d  in  

m a in te n a n c e  medium, a  sm a ll q u a n t i ty  o f  i r f e o t i v o  v 

s u r v iv e d  up t o  60 m in u te s . In  th e  p resen o e  o f  dc 

serum  a  s m a ll  q u a n t i t y  o f  r e s id u a l  i n f e c t i v e  v i r u s  

d e te c t e d  a f t e r  7 0  m in u te s  exposu re  at; 5 6 °C ana in  v.

p r e p a r a t i o n s  c o n ta in in g  v a co in e  a d d i t iv e  s i n f e o f  v :

v i r u s  s u r v iv e d  u p to  80  m in u tes  a t  56°C. The in f lu e :

o f  donkey  serum  ana v a c c in e  a d d i t i v e  on tn e  r a t e  0 1  

v i r u s  i n a c t i v a t i o n  a t  5 6  0  h e a t  5s mown t r b l o  •

jn n c t i v a t i o n  t v  u l t r a v i o l e t  I r r a d i a  v ion !

The r a t e s  o f  v i r u s  I n a c t iv a t io n  by u l t r a v i  

r a y s  a r e  shown in  t a b l e  5 tc  7 and in  f i rjv re  <•-. i t  s 

0 Y ^ 0 2 '̂j; from  th e s e  s t u d i e s  t h a t  in a c t iv a te o n  o i -c.. 

c u l t u r e  r i n d e r p e s t  v i r u s  by u l t r a v i o l e t  i r r a d i a t i c  

p ro c e e d e d  e x p o n e n t ia l ly .  A sm a ll q u e n ti  y  o f  t a f s c
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v i r u s  w as d e t e c t a b l e  a f t e r  1 1 0  se co n d s  o f  u l t r a v i o l e t  

i r r a d i a t i o n  o f  v i r u s  d i l u t e d  in  th e  m ain ten an ce  : .d im  

d id  e n t '^ r  ^50 and ;500 seconds o f  e x p o su re  to  r a t  - *

c o n ta in in g  donkey serum  and v a c c in e  a d d i t iv e  r e  'p e c tiY ' . . , 

i-iie r e s p e c t i v e  h a l f  l i f e  p e r io d s  w ere  5 f 1 2  and 1 6  s e o o n i j .  

A c o m p a riso n  o f  th e  e f f e c t  o f donkey serum end v a c c in e  

a d d i t i v e  i s  p r e s e n te d  i n  t a b le  8 . ffh c  v a c c in e  a d d i t iv e  

s t a b i l i z e d  th e  v i r u s  a g a in s t  u l t r a v i o l e t  i r r a d i a t i o n  

b e t t e r  th a n  serum  o r  m ain ten an ce  medium.



t .QSS OF P T F E C T IV IT Y  AT 5 6 ° C  OF CELL CULTURE V IR U S  

FU JI > COTTAHTING EQUAL V0LUT.3 OF I!AIlrTJILAJMC3 MEDIUM

a t  lo g  Z v i r u s  d i l u t i o n
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LC3S OF IUFi-'O TXyiTY AT 5 6 °C 01? C EU , CU1 1 URE VIRUS FLUID 
COHTABTDrS 5Qf= POITKBY SERITH

TH IS  3?
e x p o s  Txis n r PITRE OF \ 3IUJS (BK/9 7 ) lo g 1 0 ' T C r v 0/ n l AVERAGE VIRUS 

T IT R E  lo g 1Q

TC ID r-0/n jl,
IIINUTES

1

E X P E R

2
I  M E N T  

3 4 5

0 5 . 7 5 . 3 5 . 6 5 . 4 5 . 5 5 . 5  i

10 4 . 5 4 . 1 3 . 9 4 . 3 4 . 2 4 . 2

20 3 . 5 3 . 3 3 . 1 • 3 . 4 3 . 2 3 . 3  |

30 2 . 6 2 . 5 2 . 3 2 . 3 2 . 8 2 . 5  l
40 1 . 9 1 . 6 2 . 2 1 . 9 1 . 8 . 1 . 9
50 1 . 2 1 . 3 1 . 7 1 . 2 1 , 1 1 . 3  J
60 1/ 5"1 a t 3 0° 3/ 5+a t 1 0 w 4 . / 5+a t 1 0 ° i / 5+a t  1 0 ° l / 5+a t 1 0 °l 2/ 5+a t 1 0 °

70 - 2/ 5+a t 1 0 ° 2/ 5+a t 1 0 ° — l / 5+a t 1 0 ° l / 5+a t 1 0 °
80
90
100

- - - - -

-  1

110 — — — _
120 - ~ - — - -

H a lf H i e  = 3 . 5 5 c in u to s

l A V • \ /V  t +• • Jr • V/ / f ^ C a / 4ubr: pox i t i v e  out of t o t a l  o f  B tubes a t 1 o r X v ir u s m i. UT j ntl1 v * v/i • t



-  4 7  -
TABIxE 3

I  OS 3 OF DTP: :C T r/IT Y  AT 56°C  OF CELL CUIffUKB YIRUS FliUZD 
COJTAr BIG AN EQUAL VOLUME OP VACCHIE ADDITIVE

T H33 OP
EXPOSURE HT 
Id INUIES

HARE 0P VIRUS (BK/97) 1°S 10 TCID50/ra l AVERAGE VIRUS- 'PTT'RE I n f
E X P E 

2
R I O U T

3 4 5

•• JL Jl. XUJ J. q
TCID50/m l .

0 5 .7 5 .5 5 .6 5*9 5 .8 5 .7
10 4 ,3 4 .5 4 .S 4 .9 4 .5 4 .6
20 3 ,3 3 .6 3 .7 3 .8 3 .6 3 .6
30 2 ,4 3 .0 2 .9 3 .1 3 .0 2 .9
40 1 ,9 2 .7 2 .5 2 .6 2 .3 2 .4
30 1 .9 2 .1 2 .0 2 .0 1 .9 ' 2 .0
60 1 ,6 1 .9 1 .7 1 .5 1 .4 1 .6

70 l / 5 + i t  10° 5 / 5+a t 10° 4 / 5+a t 10° 3 /5 +a t  10° 2 /5 +a t  10° 3 /5 +a t  1.0°

3 /5 +a t 101 l / 5 +a t 101 1 / 5+a t  101 l / 5 +a t  101

80 4 « 1 / 5+a t 10° 1 / 5+a t 10° — — —
90 - - - — - —
100 — — — — _
n o - - — _ _ «■»
120 - - - - - -

H alf l i f o  = 4*0 n. o ra te3

V/B+ a': X l  ' ube: p o s i t i v e  o u t o f  a  t o t a l  o f  B tv b r s  a t  l o r  7i v i r u s  d i l u t i o n



C O I .IP A R IS  O N  O p  T T i P  TTO ATT - n r \ r , n - n r , mr , „  _  ."~ "J----- ---.VrV\̂ £L̂ C7 IVATI0N RATES 0 ? RINDKRy ; ;•?VIRUS ^^RAHI ICATvVDE 1,Oji c j t t c j i -.t ’— -------- - * — —-1 — ol>o^rp--I) IN EQUAL vOLUT.-S 0?
.—V; jj±fj I''0...Tj,a;,~i SERULI AND VACC 1TE ADD IT IV.

EXPOSURE 
TXI V; TT T 
HI1TUTES

H3AN vlRtrs TXIKB (lo g 10 2Cn>50/ral) 
X!: -E3 POIiOWETG SOIiOTIOITS

i-anraEiTAS'CB
ivasMiiivi

DONKEY
SERUM

VACCINE
ADDITIVE

0 5 .7 5 .5 5.7

10 3 .5 4.2 4.6

20 2 .5  * 3 .3 3.6

30 1 .6 2 .5 2 .9

4-0 0 .9 1 .9 2.4

50 0 .4 1 .3 2 .0

60 0 .2 0 .9 1.6

70 0 .1 0 .5 1.3

rv r\ « <N ■* d

“ L _ Z ________ J!______ Z J
JG# V

1 H a lf  l i f e  in  2 .5  i 3 .3 5 4.0
1 miriuGes 1I«------—----------- _______ __________ l . ■ '■J
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LCSS OP I  TISCTI 'ITY BY ULTRAVIOLET IRRADIATIC1T OP CELL CULTURE FXUID 
m  O’JTED IN' EQUAL VOLUME OP HABTTEITAITC5 MEDIUM

TB.1E OP 
EXPOSURE HT LIT IE OF ,rIRU3 (BIC/97) los~ ,0 TCLD^o/ml * AVERAGE TITRE 

- OP VTRUS
secojxds

1

E X P E R I  
2

U £  K 1 

3 4 5
o 10 jjJp-q/ ih.

0 5 .3 5 .4 6 .1 5 .8 ~  |
10 . 3 ,2 2 .3 2 .7 3 .3 2 .9 2 .9

20 2 ,1 1 .9 1 .7 2 .5 2 .3 2 .1

30 1 .7 1 .3 1 .3 2 .3 2 .1 r-T
■

40 1 .6 1 .1 1 .0 1 .9 1 .8 1 .5

50 0 .7 0 .5 0 .6 1 .5

IA.H

0 .9

60 0 .5 0 .7 0 .7 1 .3 1 .1 0 .9

70 0 .6 0 .6 0 .7 1 .1 0 .9 0 .8

30 0 .5 0 .7 0 .8 0 .9 1 .0 0 .8

90 0 .4 0 .5 0 .7 0 .6 0 .8 0 .6

100 0 .4 0 .4 0 .6 0 .5 0 .6 0 .5
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TABLE 5

110 0 .2  0 .4  0 .5  0 .7  0 .6 0 .5

120 l / 5 +a t  10° 5 / 5+a t  10° 3 /5 +a t  1 0° 2 /5 +a t  10° 2 /5 +a t  10°

130 l , '5 +a t  .0° l / 5 +a t  10° 2 /5 +a t  10° 3 /5 +a t  1 0° l / 5 ' :'a t  10° 2 /5 +a t  10°

140 1 / 5+a t  10° 1 / 5+a t  10° ~

150

160

170

180

1 / 5+a t  10° 1 / 5+a t  10° l / 5 +a t  10° l / 5 +a t  10°

H e lf  l i f e  - 5 S< conds

Ley: A/B e ; : s  A tu  'e s  p o s i t iv e  o u t o f  t o t a l  o f  B tu b e s  a t  l o s  7 v i r u s  d i i u t i o n .
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LOSS OP E:'FE 3(1 IV IT  f  BY ULTRAVIOLET IRRALIATIOIT OF CELL CULTURE FLUID 
COxT ?A :in TG AN 3QUAL VOLUTE OF DONKEY SERuI!

T A B L E  6

TIMS 0? 
EXPOSURE IN 
SECONDS

M  ’EE OX VIRUS (SSC/97) lo g lO TCID^0/m l AVERAGE TITHE
OTP VTRTTS

1 2 3 4 5 l o ^ iQ  1 0 IE q/ i

0 5*5 5 .7 5 .3 5 .9 5 .5 5 .6

10 4 .7 4 .8 4 .3 4 .9 4 .6 4 .7

20 . 3 .9 4 .3 3 .9 4 .3 3 .7 4 .0

30 3 .3 3 .8 3 .5 3 .9 3 .0 3 .5

40 3 .L 3 .3 3 .2 3 .5 2 .8 3 .2

50 2 .7 2 .8 3 .1 3 .0 2 .5 2 .8

60 2 .3 2 .5 3 .0 2 .8 2 .7 2 .7

70 2 .3 2 .1 2 .9 2 .6 2 .3 2 .4

80 2 .3 1 .7 2 .6 2 .3 2 .1 2 .1
90 2 .1 1 .9 2 .5 2 .0 2 .1 2 .1

100 1 .3 1 .7 2 .1 2 .1 2 .4 2 .0

n o 1 .9 1 .5 2 .0 1 .9 2 .1 1 .9
120 1 .5 1 .3 2 .3 1 .9 1 .7 1 .7
130 1 .5 1 .3 1 .9 1 .5 1 .3 1 .5
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loss on r m  ctivt y by ultraviolet irradiation op cell culture fluid
PONT, .TNUTG 50/* VACCINE ADDITIVE

TABLE 7

! TIME OP 
EXPOS ORB IN 
SECONDS

"H R : OP VIRUS (BK/97) lo g ,0 TCIS50/ a l . AVERAGE TITRI 
_ np V TRITE

■y1 2 3 4 5
yJJu V xIcUQ
loS102CrD50/n:

0 5*6 5 .9 5 .7 5 .3 6 ,0 5 .7

10 4 .3 4 .9 5 .2 4 .9 5 .7 5 .0

20 4 .1 4 .2 4 .9 4 .3 5 .3 4 .6
j

30 3 .9 3 .9 4 .3 4 .1 4 .7 4 .2

40 3 .3 3 .3 3 .9 3 .8 4 .3 3 .8

50 2 .9 3 .0 3 .4 3 .1 3 .6 3 .2

60 2 .7 3 .2 3 .3 3 .8 3 .2 3 .2

70 2 .5 2 .9 3 .3 3 .3 2 .9 3 .0  j

80 2 .1 2 .7 3 .0 3 .5 2 .5 2 .8

90 2 .3 2 .7 3 .2 3 .3 .CM 2 .8

100 1 .9 2 .3 2 .7 2 .7 1 .9 2 .3

110 2 .0 2 .3 3 .3 2 .7 2 .6 2 .6

120 1 .9 2 .1 2 .5 2 .4 2 .2 2 .2



1 2

130 -• * . 2 .1

1 4 0 2 ,:. 2 .0

150
i

2 .0 1 .9

160 2 .; 1 .9

170 1 .9 1 .3

180 1 .7 1 .3

150 1 .3 1 .7

200 l . l 1 .6

210 1 . ; 1 .5

220 1 .1 1 .5

230 l .S # Cm

1 240
1 rV 1 .3

54

TABLE 7

2 .4

2 .3

2 .3  

2.1 

1 .9  

1 .7

1 .5

1 .5

1 .4

1 .5  

1 .3  

1.1

2 .3  

2.1 

2.1 

1 .9

1 .7

1 .7

1 .5

1 .3

1 .5

1 .3

1.3

1.1

2,2

1 .9

2 .3  

2.1 

2 . 0

1 .3  

1 .7

1 .3  

1.6 

1 .5

1 .3

2 .3  

2.1 

2.1 

2.1

1 .3  

1 .7

1 .5

1 .5

1 .4

1 .4  

1 .3  

1. 2
i
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TABLE 7

.3. 2 3 4 5

250 0 ,7 1 .0 1 .3 0 .9 1 .1 1 .0

260 1 .1 0 .9 1*3 1*2 1 .1 1 .2

270 1 .0 1 .0 1*5 1*2 1 .7 1*2

230 1 1 1 .0 1 .3 0 .9 0 .9 1*0

290 1 ,0 1 .0 1 .2 1*1 1 .3 1*1

500 l / 5 + vt 10° 1 / 5+a t  10° 2 /5 +a t  10° 2 /5 +a t  10° 3 / 5+a t  10° 2 /5 +a t  10°

510 - - — — - -

520 - - — — — —

H a lf  l i f e  = 16 S oconds

Key: A /J+ a t  X = l tu > o s p o s i t iv e  o u t o f  a  t o t a l  o f  ?  t r b e s  a t  lo £  X v iru s  d i lu t io n .
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j  « P J l:.< jTJoS ±017 ;

[l'!jere  a p p e a r s  to  bo no c r i t e r i a  i n  a s s e s s in g  

th e  r a t e  ° -  r± rid e r p o o t  v i r u s  i n a c t i v a t i o n ,  e x c e p t to  

d e te rm in e  t h e  m ere  p re s e n c e  o r  a b se n c e  o f v i r u s  

i n f e c t  i v i t y  ( I d e s s  a n d  P lo w r ig h t ,  1 9 6 3 a ). The v e r i a b I t s  

w hich  n e e  a t o  be  t a k e n  in to  c o n s id e r a t io n  w h ile  

i n v e s t i g a t i n g  t h e  r a t e  o f  v i r u s  i n a c t i v a t i o n  a r e  the  

c o m p o s i t io n  and pd o f  th e  su sp e n d in g  medium, th e  o r i  j. 

and p a s s a g e  m s t o r y  o f  th e  v i r u s  and  th e  te m p e ra tu re  

or e x p o s u re  (G-om an, I9 6 0 )*  In  th e  p r e s e n t  i* . 

th e s e  v a r i a b l e s  w ere  k e p t  c o n s ta n t  e x c e p t th e  : 

medium a s  d e s c r ib e d  i n  th e  m a t e r i a l s  and method .

I t  i s  e v id e n t  from  th e  r e s u l t s  ex p reso o  

t a b l e  1 - 4  t h a t  th e  c o m p o s itio n  o f  t h e  suspend!:', 

h ad  in f lu e n c e d  t h e  r a t e  o f  r i n d e r p e s t  v i r u s  in  .

f u r t h e r ,  p e r c e n ta g e  o f  th e  s u r v iv in g  v i r u s  and *. I I  ?> 1j>  

p e r io d s  d e r iv e d  from  th e  r e g i e j e i o n  eoex'Iicienw . .

in  f i g u r e  1 . r*] oo^*1 v  „

was e x p o n e n t ia l  and  w as in f lu e n c e d  by  th e  eompo i t i n r

. . *"' " ..̂  \ . i .̂ i.̂u.',iuu vO uxjiC* o_v uLi.'. OjOLcl v UO i/Il VdCL... .O
a d d i t i v e  an d  donkey  serum  e x e r te d  a  s t a b i l i s i n ' -  r- 

on th e  v i r u s * T hese  o b s e rv a t io n s  o re  in  ag ree :.

JU’** -  ̂-7 ■*■*% ■*» CS ATg Gorham , (ib d o ) in  r e s p e c t  th e  e f f e c t  K

a*p •fjv. es e ^ n e o  i t  io n  o f  i c  u.x u»  , oiiu ox ocoi»o, tfP riy  i

and P lo v / r ig h t  and  P e r r i s ,  (1951 ), r e g a r d in g  th :  -

o f  th e  i n a c t i v a t i o n  c u r v e • These ixixuxii^o - *

th e  h a l f  1 i f e  "period from  th a t  give.'.) oy P lo w rig h t 

P e r r i s ,  (1 9 6 1 ) , ivho o b se rv ed  r. h a l f  l i f e  p e r io d  or



3#5 E in U te S  f 0 r  th e  Ka^ t e  ”0*’ s t r a i n  o f r i n d e r p e s t  

v i r u s  su s p e n d e d  in  Earle's medium c o n ta in in g  5% bovine 

serum  a n d  s u b je c t e d  t o  h e a t  t r e a tm e n t  a t  56°C. The 

co ir^pon~ .i_ ,.£ , p e r io d  i n  th e s e  s t u d i e s  was 2 .5  m in u te s . 

The d i s c r e p a n c y  m ig h t be due to  th e  u se  o f donkey serum 

&o £bc.iiio c ►->>.• 6ez  se rum  u sed  by P lo w rig h t and P e r r i s ,  

(1961) o r  tn e  use o f  v e r y  young c e l l s  in  dete rm in g . 

th e  r e s i d u a l  v i r u s  i n f e c t i v i t y  b e c a u se  PIov,T ight and 

P e r r i s ,  (1 9 5 7 , 1959a) observed t h a t  th e  C}?3 o f r i n d e r ­

p e s t  v i r u s  was e x te n s i v e  and s t r i k i n g  in  young ac  

d i v id i n g  c e l l s  th a n  i n  o ld  c e l l  c u l t u r e s .  As she.. : in  

T a b le s  1 - 3 ,  there was no s i g n i f i c a n t  d i f f e r e n c e  in  the 

r e s u l t s  o b ta in e d  from  r e p l i c a t e d  t e s t s .

I t  i s  e v id e n t  from  th e  w ork re p o r te d  in  th in  

c h a p t e r ,  t h a t  r e p o r t e d  by P lo w r ig h t ,  R acp ton , Ta; Lor 

H e m ia a n ,  (1 9 7 0 ) ;  and  Jo h n so n , (1962a) th a t  v a c c i 

a d d i t i v e  and  serum  s t a b i l i z e  r i n d e r p e s t  v i r u s  t o  

i n a c t i v a t i o n  by h e a t ,  i u s s e r  and Underwood, (19C 0),

0 v  V V a. w l  ml -».! C'O. U  t* i ' l l  l ' O 4/ O l  <1 J.jL O OIL

m e a s le s  v i r u s  by  th e  a d d i t i o n  o f  57̂  c e l f  -:oru*i to  

tn e  s t o r a g e  medium.

L i t t l e  vro'r'k been p u b lis h e d  c:. th e  i-^ .v -1 -  

v a t i o n  o f  c u l t u r e d  r i n d e r p e s t  v i r u s  oy u l t r a v i o l e t  

i r r a d i a t i o n .  D u rin g  th e  p r e s e n t  i n v e s t ! '  t i o n ,  a l?  

p o s s iD ie  v a r i a b l e s  e x c e p t  th e  com position  o f  th e  

s u s p e n d in g  medium v /ere  Icept const.-in t <~3 _e< ibc*

th e  m a t e r i a l s  and  m e th o d s . In c  r e s u l t s  . .a r iz e d  i.i 

Tab3 e 5—8 and F ig u r e  2 d e m o n s tra te  i n a c i t  t i o n  < 

c u l t u r e d  r i n d e r p e s t  v i r u s  by b -7  i r r a o i .*  -on to  be



e x p o n e n t i a l .  I t  i s  a l s o  e v id e n t  t h a t  v a c c in e  a d d i t iv e  

and s e ru m , a g a in  e x e r t e d  a  s t a b i l i s i n g  in f lu e n c e  on 

th e  v i r u s  to  i n a c t i v a t i o n  by U-V i r r a d i a t i o n .

. i t  in  e v id e n t  from  th e  w ork r e p o r te d  i n  t h i s  

c h a p te r ,  a l s o  t h a t  by  LlaeOwan, (1 9 5 6 ) ; Jo h n so n , (19C 2b); 

and P l o w r i g h t ,  H e m in a n n  and Ramp t o n ,  (1 9 7 1 ), t h a t  

r i n a e r p e s c  v i r u s  i n a c t i v a t i o n  p ro c e e d e d  a s  a  f i r s t  o rd e r  

r e a c t i o n  on e x p o su re  t o  U—V l i g h t .  A d d it io n  o f  v a c c in e  

a d d i t i v e  an d  serum  s t a b i l i z e  r i n d e r p e s t  v i r u 3  to  i n a c t i ­

v a t i o n  b y  u l t r a v i o l e t  i r r a d i a t i o n .

3, 5. SUI-HvLARY;

The i n a c t i v a t i o n  o f c e l l  c u l t u r e  r i n d e r p e s t  

v a c c in e  v i r u s  by  h e a t  (56°C) o r  U-V i r r a d i a t i o n  was 

s tu d i e d  a f t e r  d i l u t i n g  in  e q u a l volum e o f  m ain ta in "  :e 

medium, donkey  serum  o r  v a c c in e  a d d i t i v e .

I n  b o th  sy s te m s  th e  p a t t e r n  o f  i n a c t i v a t i o n  

was e x p o n e n t i a l .  V i r u s  was r a p i d l y  in a c t iv a te d  in  

m a in te n a n c e  medium a s  com pared w ith  donkey serum  o r  

v a c c in e  a d d i t i v e .  A d d i t io n  o f  v a c c in e  a d d i t iv e  p ro v id ed  

maximum p r o t e c t i o n  

to  3C°C o r  u l t r a v i o l e t  i r r a d i a t i o n .
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CHAPTER A

AIH) :i'lj?KRPEROI\T HrpUCTIOIT BY TISSUE

SlSiTM ^  HINJ35RPS? VACCINE VIRUS H I  VTVRQ

4. 1. IN TR O D UCTIO N -

P lo w r ig h t  and  P e r r i s ,  (1957* 1959a) ob serv ed  

t l i a t  t h e  CP.o o f  r i n d e r p e s t  v i r u s  was more e x te n s iv e  

and s orx_xing in  young a c t i v e l y  d iv id in g  c e l l s  th a n  in  

o ld  c u l t u r e s  . I t  was a l s o  o b se rv ed  t h a t  com plete  

medium c h a n g e  a c c e l e r a t e d  th e  e x te n s io n  o f CPE 

( P lo w r ig h t ,  1964) and th e  r e l e a s e  o f  th e  v i r u s  in  

c u l t u r e  f l u i d  ( P lo w r ig h t ,  H e rn in an n  and Hampton, 1969 ). 

These o b s e r v a t i o n s  s u g g e s t  t h a t  a u to  in t e r f e r e n c e  r i g h t  

be a  l i m i t i n g  f a c t o r  t o  th e  developm en t and p ro g re s s io n  

o f  r i n d e r p e s t  v i r u s  CPE. P lo v /r ig h t and P e r r i s ,  (1961) 

have a l s o  s u g g e s te d  a u to i n t e r f e r e n c e  to  a cc o u n t f o r  

i r r e g u l a r i t i e s  observed i n  th e  t i t r a t i o n s  o f  h e a t  

i n a c t i v a t e d  samples. The work r e p o r t e d  in  t h i s  c h a p te r  

v/as c a r r i e d  o u t  t o  i n v e s t i g a t e  th e  a b i l i t y  o f  r i n d e r ­

p e s t  v i r u s  to  in d u c e  in ie ± ‘ftsx‘e.nce xn v ±cro ana  a r s o  co 

c h a r a c t e r i s e  any  su c h  i n h i b i t o r  a s  i n t e r f e r o n .

4 . 2 .  MATERIALS AID METHODS:

M edia. A nim al s  an d  t i s s u e . cuV ^vre:

D e s c r ip t i o n  o f  a n im a ls , m edia  and s o lu t io n s  

u sed  and p ro c e d u re s  a d o p te d  in  the  p r e p a r a t io n  o f co. u 

c u l tu r e  h a v e  b een  d e s c r ib e d  in  c h a p te r  5 ox t h i s  t i c s . ' : / .
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I n t e r f e r i n g  v i r u s -

K a b e te  nC“ s t r a i n  o f  r i n d e r p e s t  v i r u s  

( P lo w r ig h t  and  P e r r i s ,  1 9 5 7 ) , d e s c r ib e d  in  e a r l i e r  

e x p e r im e n c s  was u s e d  i n  th e s e  s t u d i e s .

C h a lle n g e  v i r u s e s .

B o v in e  t i s s u e  c u l t u r e  a d a p te d , b o v in e  v j.ru s 

d i a r r h o e a  (PYD), i n f e c t i o u s  b o v in e  rh in o tra c h e ^  t i :  (I.~ . ) ,  

p a r a  i n f l u e n z a - 3  ( P I - 3 ) ,  m a in ta in e d  i n  th e  2AVR0 were 

u s e d , w h i l e  f o o t  and  m outh d i s e a s e  (FI.ID) v i r u s ,  A La 

ty p e -1  c o l l e c t e d  from  a  f i e l d  o u tb r e a k  in  P a k is ta n  s a l  

a d a p te d  t o  grow  i n  c a l f  and g o a t  k id n e y  c e l l s  in  t ;  e 

V e t e r i n a r y  R e s e a rc h  I n s t i t u t e ,  P a k i s t a n  (VP I )  was 

in c lu d e d  i n  t h e s e  s t u d i e s .

P r e p a r a t i o n  o f  s to c k  v i r u s ♦

A l l  th e  v i r u s e s  w ere p ro p a g a te d  on p rim a ry  

c u l t u r e s .  C e l l  c u l t u r e  f l u i d  was h a rv e s te d  when C3 £ 

was e v id e n t  in  m ore th a n  80^ o f  tn e  c e l l s ,  T h is  was 

c e n t r i f u g e d  a t  5>C00 r ,p # m  i a 4 0 x o r  cue h ou r 

s to r e d  a t  - 7 0 'C,

Immun e se ru m ,

■ R ird e rn e s t r e f e r e n c e  immune r a b b i t  r?er 

m a in ta in e d  in  EAvP.0 was u se d .

Virus inact jvation and ass&y__g;>gjjg*
TCHV d i l u t e d  in  m a in te n a n c e  medium was

i n a c t i v a t e d  f o r  3 m in u te s  by u l t r a v i o l e t  i r r a d i a t i o n .  

V iru s  t i t r a t i o n s  and  c a l c u l a t i o n  o f  th e  20.m>50 wev. 

a s  described i n  c h a p te r  3 o f  t h i s  t h e s i s .made



I n t e r f e r e n c e  earnerinfvn-fc.qa

I n t e r f e r e n c e  e x p e r im e n ts  were c a r r i e d  o u t 

i n  th e  f o l lo w in g  w ay: A c tiv e  o r  i n a c t i v a t e d  TCRV a t

a  t i b r e  o f  105#1 IC rD ^0 p e r  ml was u s e d . I t  was 

i n o c u l a t e d  i n t o  5 d a y  o ld  b o v in e  k id n e y  p r im a ry  mono- 

l a y e r  c u l t u r e s  i n  t u b e s .  A f te r  6 h o u rs  in c u b a t io n  a t  

37 0 , m a in te n a n c e  medium was c h an g e d . Then a f t e r  

43 h o u r s  o f  i n c u b a t i o n ,  BVD and TCRV v i r u s e s  w ere 

t i t r a t e d  i n  t h e s e  and  c o n t r o l  c e l l  c u l t u r e s .  The 

c o n t r o l  c e l l  c u l t u r e s  w ere s i m i l a r l y  p r e t r e a t e d  w ith  

u l t r a v i o l e t  t r e a t e d  m a in te n a n c e  medium. T hese were 

in c u b a te d  a t  37°C and  o b se rv e d  d a i l y  f o r  th e  d e v e lo ' f.i.t 

o f  CPE. CPE and  v i r u s  y i e ld  w ere r e c o rd e d .  T hese 

e x p e r im e n ts  w ere  c a r r i e d  o u t in  t r i p l i c a t e .

P r e p a r a t i o n  o f  i n t e r f e r o n  from  b o v in e  k id n e y  (BK) 

c e l l s  t r e a t e d  w ith  in  a c t i v a t e d  TCRV.

F l u i d s  from  c e l l  c u l t u r e s  in o c u la te d  w it': V-V 

i n a c t i v a t e d  TCRV and c o n t r o l  c u l t u r e s ,  c o l l e c t e d  a t  

th e  t im e  o f  c h a l le n g e  v i r u s  t i t r a t i o n ,  v/erc u se d  c\ ■ 

th e  s o u r c e  o f  i n t e r f e r o n  induced  by  in a c t iv a te d  T(' /  

and c o n t r o l  f l u i d s  r e s p e c t i v e l y .

P r e p a r a t i o n  o f i n t e r f e r o n  from  BK c e l l s  • ’'o c u j j ip i1

w ith  l i v e v i r u s  (TCRV).

One l i t r e  B lak e  b o t t l e s  c o n ta in in g  a b o u t

5 ^ 0 ° f r e s h l y  t r y p s i n i s e d  BK c e l l s  p e r  ml o f  grow th
• „ ^5,1

medium w ere  i n f e c t e d  i n  su s p e n s io n  wit..i 10 TCID^q 

o f  i n f e c t i v e  TCRV. T h ese  were in c u b a te !  a s  d e sc r ib e d

±n c h a p t e r  3 an d  o b se rv e d  d a i l y  m ic r o s c o p ic a l ly .



CPE a p p e a re d  on t h e  3 rd  day  p . i .  and  was a llo w e d  to  

p r o g r e s s  w i th o u t  m edium  change f o r  t h e  n e x t 48 h o u rs  

by w h ich  tim e  i t  was o b se rv e d  t h a t  no  new f o c i  Jt' G: 

v;ere d e v e lo p in g  an d  some c e l l  g ro w th  i_n th e  a r e a s  o f 

CPE \<as o b s e r v e d .  A t t h i s  t im e , f l u i d s  from  th e  

i n f e c t e a  a n d  u n i n f e c t e d  c o n t r o l  b o t t l e s  were h a rv e s te d ,  

c e n t r i f u g e d  a t  3 ,0 0 0  r .p .m .  f o r  60 m in u te s  a t  /, °C .

2he s u p e m a t e s  w ere  s t o r e d  a t  4°C f o r  a maximum o f  

4 days a s  i n t e r f e r o n  and  c o n t r o l  f l u i d s  r e s p e c t i v e l y .  

A ssay  o f  r a t  e r f  e r  on .

P r i n c i p a l l y ,  p ro c e d u re s  d e s c r ib e d  by P rin te r 

and P h i l i p s o n ,  (1 9 3 2 ) ,  w ere s t r i c t l y  ad o p ted  to  a rs o y  

i n t e r f e r o n ,  1 m l am oun ts o f th e  s e r i a l  tw o -fo ld  d i l u t i i  

in  H ank1 s  s o l u t i o n  o f  i n t e r f e r o n  p r e p a r a t io n  w ere rdded 

to  5 t u b e s  p e r  d i l u t i o n .  T w e n ty -fo u r ho u rs  l a t e r  100 

TCH)50 o f  c h a l le n g e  v i r u s  was a d d ed . The i n t e r f e r o n  

t i t r e  v/as e x p re s s e d  a s  th e  h ig h e s t  d i l u t i o n  w hich 

d im in is h e d  a b o u t pO/* o f  th e  CPE a s  compared w  c o n tr o l  

c e l l  c u l t u r e  f l u i d .

Cha r a c t e r i s a t io n  o f  i n t e r f e ro n ,

■jto

th e  f o l lo w in g  s t u d i e s : ~

a .  A c id s t a b i l i t y ,

The p ro c e d u re s  ad o p ted  by  a i r  chains ay and Hayy, 

(1969) w e re  u s e d .  ‘The I n t e r f e r o n  f l u i d  sa iap les w ere 

a c i d i f i e d  t o  pH 2 w i th  1 :2 0  h y d ro c h lo r ic  a c id  and s to re d

a t  4°C f o r  43 h o u r s .  Then th e  pH was H rovght to

, . . .  . o-i -f ttopat rPh'G i n t e r f e r o n  c n te n t  c /  nn eu trcv l i t y  w ith  ^ - P a U i .  i£ l“'
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t h e  t e s t  c u l t u r e  n u r d s  w ere a s s a y e d  b e fo re  and 

a f t e r  a c i d  t r e a t m e n t . 

b • ITo /i-  s  e d inert t a b  i l  T -hy ,
%

Interferon f l u i d  was centrifuged a t  30,000 
r*p*D , for 1 hour at 4°C in a  S p in c o  u l t r a  centrifuge 
u s in g  che Sw 30 rotor. The supemate vras then assay ed  

f o r  interferon activity.
c . IT o n -d ia lv g g .b il  i t y »

D i a l y z a b i l i t y  o f  TORY i n t e r f e r o n  was 

a s s e s s e d  a s  d e s c r ib e d  by R o se n q u is t  end L oan, (1 9 6 7 ). 

f l u i d . s a m p le s  w ere  d ia ly s e d  in  c e l l u l o s e  tu b in g  a t  

4°C a g a i n s t  100 v o lu m es  o f  0 .1  M KC1-HC1 b u f f e r  pH 2 

(Bower a n d  B a te s ,  1955? c i t e d  by L ong, 1 9 6 1 ) , f o r  

24 h o u r s  an d  th e n  a g a i n s t  100 vo lum es o f  IIank*s b a lan ce  

s a l t  s o l u t i o n  pH 6 .3  (H ank!s and W a lla c e , 1 9 4 9 ) , f o r  

2 4  h o u r s  an d  th e n  t e s t e d  f o r  i n t e r f e r o n  a c t i v i t y .

d . IT o n - n e u t r a l  1 z ?.b 11 i t y .

I n t e r f e r o n  sam ples o b ta in e d  a f t e r  ' : f  l i f t  

w ere  m ix ed  w ith  e q u a l  volum es o f  1 :1 0  d i lu t e d  r  

e r t i  - r i n d e r p e s t  sorum  cuid i,Le m ix tu re s  incuoa-ueu o\" r 

n ig h t  a t  4 °C . I n t e r f e r o n  c o n te n t  o f  serum t r e a t e d  

and u n t r e a t e d  sa m p le s  was a s sa y e d .

e . V i r u s - s p e c i f i c i t y .

T o s t  i n t e r f e r o n  f l u i d  was s e r i a l l y  d i lu t e d  

tw o - fo ld  i n  Hank:, s  b a la n c e d  s a l t  s o l u t i o n .  Por each  

d i l u t i o n  1 ml am ounts w ere  in o c u la te d  i n to  each L I mono- 

l a y e r  c u l t u r e s .  T w e n ty -fo u r  h o u rs  l a t e r ,  th e  c u l tu r e s  

w ere  s u p e r i n f e c t e d  w i th  100 TCE>50 o f  BVT) v i r u s  o r  P I-3
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o r  I K  v i r u s  o r  Hffl v i r u s  A s ia  t y p e - 1 .  The c u l tu r e s

W6re 6X am ined d a i l y  d ev e lo p m en t o f  CPE caused
by th e  s u p e r i n f e c t i n g  v i r u s .

£ * S pec  i  o s - s n e c  i f  i  c i t y  u

1 n l  am o u n ts  o f  th e  s e r i a l  tw o -fo ld  d i l u t i o n

in  Henlc* s  b a la n c e d  s a l t  s o l u t io n  o f  I n t e r f e r o n  pre-par * -

t i o n s  w e re  i n o c u la t e d  i n to  b o v in e  and  g o a t k id n e y

p r im a ry  c e l l  c u l t u r e  t u b e s .  A f te r  24 h o u rs  In c u b a tio n

a t  37 0 ,  uhese c u l t u r e s  w ere c h a l le n g e d  w ith  100 'I D .
vO

o f  BVD o r  PilD A s ia  ty p e - 1  v i r u s e s ,  rJ?hey v/ere exr:::inc;'. 

d a i l y  f o r  f i v e  d a y s  f o r  e v id e n ce  o f  CFi due to  c h a l l e ­

n g in g  v i r u s .  I n t e r f e r o n  t i t r e  was e x p re s s e d  a s  th e  

r e c i p r o c a l  o f  t h e  h i g h e s t  d i l u t i o n  t h a t  caused  a  50( 

r e d u .c t io n  i n  th e  c h a l le n g in g  v i r u s .

g . T r y p s in  s e n s i t i v i t y .

I n t e r f e r o n ,  a f t e r  a c id  t r e a tm e n t  war t r e a te d  

w ith  t r y p s i n  a t  a  f i n a l  c o n c e n t r a t io n  o f  O .Civ (0 .3  a j z  

and in c u b a te d  f o r  h o u rs  a t  3 7 °7 , a f t e r  *. * ' 

i n l i i b i t o r  was ad d ed  a t  a  c o n c e n t r a t io n  o f  O .Irv /w 'i 

c f  th e  o r i toh.:.cJ. io .tc j.-I er-on pro  p a ra -c ro n , 1 h en r a b b i t  

immune r i n d e r p e s t  se rum  was added (1 :1 0 )  end th e  

was in c u b a te d  f o r  two h o u rs  a t  3? C a f t e r  w hich i  c '..as- 

a s s a y e d  f o r  i n t e r f e r o n  c o n te n t .

h .  H e a t s t a b i l i t y .

5 ml q u a n t i t i e s  o f i n t e r f e r o n  w ere s e a le d  

in  g l a s s  am p o u les  and h ea tec i i n  a  ••'ace..? oa -h e i t h e r

a t 56°C f o r  30 m in u te s  o r  a t  70°C f o r  1 h A fto :



re rao v a l f ro m  th e  w a te r  h a th  th e  am pou les w ere 

im m ersed In. i c e  c o ld  w a te r  im m e d ia te ly  f o r  20 m in u te s . 

?he  c o n t e n t s  w ere  t h e n  a s s a y e d  f o r  i n t e r f e r o n  

a c t i v i t y *

4 . 3 . RESULTS:

U l t r a v i o l e t  i r r a d i a t e d  TORY 

in o c u la t e d  i n t o  BK c e l l s  in d u ced  a  s i g n i f i c a n t  

d e p r e s s io n  t o  BYD v i r u s  t i t r e  ( t a b l e  9 and 1 0 ) ,  

w hich m eans t h a t  TORY p r e p a r a t i o n  i n t e r f e r e d  w ith  

BYD v i r u s  r e p l i c a t i o n .  F u r th e r ,  i n a c t i v a t e d  TORY 

i n t e r f e r e d  w ith  h o th  hom ologous a s  w e l l  as h e te ro lo g o u s  

v i r u s e s ,  b u t  m ore d e p r e s s io n  i n  v i r u s  t i t r e  was 

o b se rv e d  w i th  t h e  h e te r o lo g o u s  th a n  th e  hom ologous 

s u p e r  i n f e c t i n g  v i r u s e s  ( t a b l e  11 and 1 2 ) .

D e p re s s io n  i n  BYD v i r u s  t i t r e  was m ore n a rk e d  on th e  

3 rd  day  p . i .  b u t  w i th  a c t i v e  TCRV a  c o n s ta n t  d e p re s s !  . 

c f  lo g  1 0 lo °  TCIDp;0/m l was n o t ic e d  from  th e  3 rd  day  

n o s t  c h a l le n g e  o n w a rd s . L ik ew ise  u l t r a v i o l e t  r  r .^ x .- 

v a te u  TORY t r e a t e d  BK c e i l s  a f f o r d e d  a  s i g n i f i c a n t  

d e p r e s s io n  i n  v i r u s  y i e l d  o f th e  s u p e r  i n f e c t i n g  v i r u s  

on th e  3 rd  day  p o s t  c h a l le n g e  ( t a b l e  13 and 14)*



CULTURE UITH U-V
JABL3 9

gHS, g g g g c g  o ^ L a a £ m . ^ w  0 ?  T:v uoitqlayu-; 

S m m j ^ J 2 2 M _ c ^  yrieirt susceptibility to evu yy.;;

E xperim en t
Number

Day post W D  Virus
Inoculation

BVD Virus Titre in  
^°“10 ^^DD^q/kI.

Depression in T i t r e

y iA B
1 3 4.5 5.3 0.3

4 5.1 5.9 0.8
5 5.5 6.5 1 .0

2 3 4.3 5.5 1.2
4 5.0 5.9 0 .9

5 5.5 6.7 1.2

3 3 4.5 5.7 1 .2

4 5.0 6*0 1.0

_ J . 5 J
r cr ✓ # <> /• •* 0.6

iL = nv u virus •cure in uiv cultures pro tree. >cc \... t 
U«v inactivated TCRV .

B = BVU virus titre in 7Z c u l t u r e s  p r e t r c a i .e e  v.-ilh 

normal cell c u l t u r e  f l u i d s  (controj.).



t a b l e  10

MEAN PBPPBSSIOIT 0? THREE EXPERIMENTS JIT 

BVB TITRB BTDUCBD BY ENACT1YATEP TCTY.

E x p e r im e n t ITo, D e p re s s io n
3

on P . I .  
A

Day
5

1 0 .8 0 .8 1 .0

2 1 .2 0 .9 1 .2

3 1 .2 1 .0 0 .6

MEAN 1.1 0 .9 0 .9



7 1

SABLE 11

TIPS EE EE; ^ _ 0P _  REAMI.ENT OP BJC MONOLAYER CULTURE V/ITH INACTIVATED TORY 
OR TIi:. IR SUSCEPTIBILITY TO EVP AK1) B ri/ii-OTTVE TORY
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TABLE 12

m  ATT DEI SESSION HI HOMOLOGOUS AND HETEROLOGOUS 
CF AJilEITCE 7 7 RUSES IMDUCED BY IILVGTIVATEI) TCRV

E :rperim en t
Number

Eei ?escion in virus titre log^Q T c r o - o M . p.i. day

HOMO LOGONS HETEROLOGOUS
3 4 5 6 7 3 4 5 6 7

1
[

- 1 .0  1 .0 1 .0 1 .6 2 .4 2 .2 2 .2 1 .8

2 - 1 .2  1*0 1 .0 1 .9 1 .9 1 .8 2 .0 2 .0

3 - - 1 .0  1 ,0 1 .4 2 .0 1 .6 1 .8 1 .3 1 .4

MEAN - - 1 .1  1 .0 1 .1 1 .8 2 .0 1 .9 1 .8 1 .7

/  «
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•AllLB 15

h- 1 Q-t-' '■ ivTRElAT1.1U?;H; Off B1C CULTURES V.'TTH TT—V TT •' 0 *' V •’ ,V
TCRv DOR UCURS C;: TH EIR  STJoOEPTIBTLT^Y TO BTD VjRUC

E x p e rim e n t
Number

B ay p o s t  
f BVD v i r u s  

in o c u la ­
t i o n

BVD v irons y i e l d  
i n  lo g 10
f C I D ^ /m l .

D e p re s s io n  in  
t i t r e

L z ?

A B

1

3
A
5
6
7

5 ,1
5 .3
5 .7
5 .9
5 .9

5 .7
5 .7  
6*1 
6 .1  
6*1

0 .6
0 .4
0 .4
0 .2
0 .2

3 4 .9 5 .7 0 .8
4 5 .3 5 .9 0 .6

2 5 5 .7 6*1 0 .4
6 5 .9 6 .1 0 .2
7 6*1 6 .1 ••

-------------------- i
3 !~  1n r r  i 0 .6
4 | 5.3 5 .7  I 0 .4

3 3 5 .7 5 .9 0 .2
5 C r7 -'O i 5 .9 0 .2r ^ mm

1 ' i !
J _________ j J — — — — — ------------ —

A =: BV'Jj v i r u s  y i e l d  i n  BK c u l tu r e s  p r e t r e a t e d  w ith  U-.r 
in a c  t  i v a t e d  T CRV.

3  ~ B7 3  v i r u s  y i e l d  i n  £& c u l tu r e s  p r e t r e a t e d  w ith  norm al 
t i s s u e  c u l t u r e  f l u i d s  ( c o n tro l)#

L /6 ~a
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TABES 14

IISM- TTT EVT) YlKTjg yiE-Td "FROM TH’E' .'
EXPEK S Ao -753TH.IAT5D BY 24 HOURS V R E T R l ' .T 
OP BK CELLS 7;iTH T17ACT1YATED LCRV #

E x p erim e n t
Number

d e p r e s s io n  i n  v i r u s  t i t r e
p . i .  d ay

3 4 5

TCTD^q/ kiI, 

6 7

1 0 .6 0 .4 0 .4 0 .2 0 .2

2 0 .8 0 .6 0 .4 0 .2 -

3 0*6 0 .4 0 .2 0 .2 ••

MEAN 0 .7 0 .5 0 .3 0 .2 0 .1
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" g r t e ^ i o n j og i n t e r f e r o n  f ro n  r :n d e r-c o - :-, v : _ • 

i n f e c t e d  BK c u l t u r e  f l u i d s .

a • A c id  s t a b i l i t y .

l i t r e  ( lo g  10 * V o l )  o f  TCRV induced  v i r O  

i n h i b i t o r  in  BK c u l t u r e s  was n o t  a f f e c t e d  by \ c i d  

t r e a t m e n t „

b ♦ ffon~s e d i a e n t a b i l  1 t y .

H ig h  sp e e d  c e n t r i f u g a t i o n  d id  n o t  a f f e c t  

t h e  t i t r e  o f  t h e  v i r a l  i n h i b i t o r  s u b s ta n c e •

c , IT on—d i a l y  s a b  11 i  t  y .

I n h i b i t o r y  a c t io n  o f  th e  TORY in d u e d  

i n h i b i t o r  was u n a f f e c t e d  by d i a l y s i s  os i t s  ■ 

b e f o r e  and  a f t e r  d i a l y s i s  rem ained  th e  same (lor 
1 0 2 'V m l ) .

d . I n f l u e n c e  o f  a n t i - r i n f l a m e s t  serum .

j.ii i-ij.— kj iiw (»/ wO ILilX J a U j V .

g ro w th  d id  n o t  d e c r e a s e .  I t  i s  assum ed th e r m o  r  '* 

t h i s  a c t i v i t y  w as n o t  d e r iv e d  from  th e  p re se n c e  o f

e* -l- r r i  T V ’ *"*T» *ijn rl r»"r»*r> -t- '

P V-f-pnes—rr» p f* i-e ic itv .V- » • ____------------------------------1-

V ir u s  i n h i b i t o r  a t  a  d i l u t i o n  3 :: 6 

CPE o f  EVD, 1ER, P I - 3 and KID (A s ia  ty p e -1  s t r a i n )  

v i r u s e s  i n  BE c e l l  c u l t u r e s .  T h e re fo re  i t  war e sc  

t h a t  t h e  s u b s ta n c e  d id  n o t  p o sse s  tn s  s o - c a l l e d  

v i r u s  s p e c i f i c i t y ,

l
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f # S p e c i e s - s p e c i f i c i t y ,

The in h ib i to r y  a c t i v i t y  o f  th e  i n t e r f e r o n -  

l i h e  su b s ta n c e  was d e m o n s tra te d  in  th e  a s s a y  o f  

i n t e r f e r o n  w ith  th e  sy s te m  o f  USD and BK c u l t u r e s ,  

b u t  n o t  w ith  th e  system  o f  FIW v i r u s  in  g o a t k id n e y  

c u l t u r e s *  A cco rd in g ly  i t  vrcis p ro v ed  t h a t  th e  cubs tone 

h a d  s p e c i e s  s p e c i f i c i ty *

g* T ryps in~s ens i t  i v l t y «

T his enzyme d e s tro y e d  th e  v i r u s  i n h ib i  cory

p ro p e r ty *

h • H e a t - s t a b i l i t y .

H e a t in g  a t  56°C f o r  30 m in u te s  decrease .', 

t h e  v i r u s  i n h i b i t i n g  a c t i v i t y  to  lo g  100 *^, w here as 

h e a t  t r e a tm e n t  a t  70°C f o r  1 h o u r  t o t a l l y  d e s t r o y  ,

th e  v i r u s  in h ib i t in g  a c t iv i t y *
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4 . 4* DISCUSSION:

T h is  s tu d y  . in d ic a te s  t h a t  i n f e c t i v e  TcAv.

when r e n d e r e d  n o n - i n f e c t i o u s  by  U~7 i r r a d i a t i o n  

i n t e r f e r e d  w i th  t h e  r e p l i c a t i o n  o f  s u p e r  i n f e c t  in  

hom ologous a s  w e l l  a s  h e te ro lo g o u s  v i r u s  (T a b le s  9 - ' r ;, 

T hese  f i n d i n g s  a r e  in  ag reem en t w i th  th o se  o f  nany 

w o rk e rs  ( I s a a c s  and  L indenm ann, 1957 ; Xindenmann,

B urke and  I s a a c s ,  1 9 5 7 ; and Burke and  I s a a c s ,  1 9 5 8 b ), 

who o b s e rv e d  s i m i l a r  b e h a v io u r  w ith  o th e r  v i r u s e s .

The p r e s e n t  s tu d y  a ls o  p ro v id e s  e v id en ce  

t h a t  i n t e r f e r o n  i s  p ro d u ce d  in  BK c u l t u r e s  in o c u la b c '' 

w i th  i n f e c t i v e  o r  U—7  i n a c t i v a t e d  TCRV. The iu e n t ;  

c a t i o n  o f  th e  i n h i b i t o r  a s  i n t e r f e r o n  i s  su p p o rte d  

by th e  e v id e n c e  t h a t  v i r u s  was n o t  p r e s e n t  in  th e  

i n h i b i t i n g  f l u i d  f o l lo w in g  a c id  t r e a tm e n t ,  and t h a t  

i t s  a c t i v i t y  was n o t  in f lu e n c e d  by oreatiaeiifc w ith

 ̂S'' f  •'*'... V.. —  ^ W  u >-• ♦

■ viruses a r e  known to  p r o t e c t  c e l l  c u l tu r e s  -,f a iro^ . 

c h a l le n g e  v i r u s e s  (^ .neeiocic ano ^ i c i e y ,  1 9 c rj $ m - • 

t r e a tm e n t  o-̂  cu~* t u r e  f l u i d  bv s e l l  i c a t i o n  ( Liefco

and  I ’lO T /r ig li t ,  1 9 6 3 a ; - d o e r  a:-.: B a rb e r , I S -•■>■), ur.-l 

h ig h  c e n t r i f u g a t i o n  (P lo w r ig h t ,  C ru ick sh an k  end.

W a te rs  o n , 1 90a) p r o c e d u r e s ,  w hich v/oulu te n d  to  e i h . e r  

i n a c t i v a t e  o r  e l i m in a t e  v i r u s  p a r t i c l e s  O il  r o t  a f f e c t  

th e  v i r u s  i n h i b i t o r y  s u b s ta n c e .



- 78 -

o n c i v i r ^ l  s u b s ta n c e  produced in  B1C
c e l l s  w as fo u n d  to  f u l f i l l  tv,,.  ̂ .—i - i l l  th e  b io lo g ic a l  c r i t e r i a
to  be c l a s s i f i e d  a s  ana n  i n t e r f e r o n  (L ev ine  and

NiCh015 1 9 7 0 )* «  —  a  m aero rao lecu le  o f  r e l a t i v e l y
s m a ll  s i z e  a s  i n d i c a t e d  by i t s  l a c k  o f  se d im e n ta tio n

a t  3 0 ,0 0 0  r . p .m .  f o r  one  h o u r and th e  f a c t  t h a t  i t  

vra.s n o n - c l i a ly z a b le .  i t  p o s s e s se d  s t a b i l i t y  farkv

PK 2 8Mdg ^ f  c e n s ± t iv e  to  t r y p s i n .  The l a t t e r  

i n d i c a t i n g  t h a t  th e  a c t i v e  a n t i v i r a l  su b s ta n c e  was 

p r o t e i n  i n  n a t u r e .  The a n t i v i r a l  p r o p e r ty  was 

p a r t i a l l y  i n a c t i v a t e d  by h e a t in g  a t  56°C f o r  

30 m in u te s .  B rc a d -s p e c tru m  a n t i v i r a l  a c t i v i t y  v.-as 

d e m o n s tr a te d  by i n h i b i t i o n  o f BVD, IE?, a rd

MD v i r u s e s ,

A nuiTOi; Iios o—s p e c ie s  s p e c i f i c i t y  was shown 

by t r e a t i n g  h e te r o lo g o u s  c e l l  c u l t u r e s  w ith  th e  a n t i ­

v i r a l  s u b s ta n c e  p ro d u c e d  on BK c e l l s ,

T h ese  p r o p e r t i e s  j u s t i f y  th e  c o n c lu s io n  

t h a t  th e  a n t i v i r a l  s u b s ta n o o  p ro d u ced  by thw j

r e s p o n s e  t o  2? CRY’ i s  i n  f a c t  an i n t e r f e r o n .

The r e s u l t s  o b ta in e d  in  t h i s  c h a p te r  c le w  _• 

i n d i c a t e  t h a t  i n t e r f e r o n  m ed ia te d  a u to i n t e r f e i  ^nco 

p ro v id e s  a n  e x p la n a t io n  to  th e  o b s e rv a t io n  by Plov.vi 

(1 9 6 4 ); e n d  P lo w r ig h t ,  H em im ann and Rampton, (1 9 6 9 ) ; 

t h a t  c o m p le te  medium ch an g e  o f TCRV in f e c te d  c u l t ;  

a c c e l e r a t e s  th e  e x te n s io n  o f  CPS and th e  r e l e a s e  o f  

v i r u s  i n  c u l t u r e  f l u i d .  T h is  i s  b ecau se  in te r fe re ? :



79 -

p ro d u c e d  e n d o g e n o u s ly  i n h i b i t s  f u r t h e r  r e p l i e d  ; c 

° f  t h e  s a n e  v i r u s  ( I s a a c s ,  1962 ; a n  e r ,  i ; S3 ., 

w here  i i e q u e n t  e n an g e  o f  medium re d u c e  th e  in ;  

j.e ro n  i n f l u e n c e  anu th e r e b y  p e rm it  norm al v i r u s  

g ro rr th  r e s u l t i n g  i n  c e l l  d e s t r u c t io n  ( I s a a c s ,  l -  

j-he i n d u c t i o n  o r  i n t e r f e r o n  sy stem  in  BK c e l l  

c u l t u r e s  i n f e c t e d  w i t h  TORY co u p led  w ith  th e  o': 

t i o n s  o f  P lo w r ig h t  a n d  P i n t e r  ( c i t e d  by Plova-i 

19 '.;S), t n a t  a n  i n t e r f e r o n  p r e p a r a t i o n ,  produce.] . i 

c a lx  Ic icn ey  c e l l s  i n f e c t e d  w ith  G in d b is  v i r u s

s u p p r e s s e d  th e  g ro w th  o f  v i r u l e n t  RGIC/l s t r a i n  o f  

r i n d e r p e s t  v i r u s ,  s u g g e s t  t h a t  th e  i n t e r f e r o n  

cou3..d p l a y  an  im p o r ta n t  r o l e  In  th e  pathogen  or 

r i n d e r p e s t  v i r u s  i n f e c t i o n  in  v iv o .

4. 5. STOUARY:

1) itR V  v i r u s  was found  to  i n t e r i o r

^ i t h  i n f "  * ’ * ■ A u ,. t • -

b o v in e  v i r u s  d i a r r h o e a  end f o o t  end ^ d i s ; - - -  

v i r u s e s ,

2) S t im u la t io n  o f  b o v in e  ?"'T,1nc " ‘V

w ith  -CRY p ro d u c e d  i n t e r f e r o n ,

3) V i r a l  in t e r f e r e n c e  induced  by TCRV v-

jy  in  uex'i e _ «
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^ J - ile i n t e r f e r i n g  f a c t o r  was dem onstrated 

t o  be i n t e r f e r o n  on a c c o u n t o f  th e  fo llo w in g  

c h a r a c t e r i s t i c s  :~

a„ S t a b l e  a t  pH 2 .

b . IT o n -d  i a l y z a b l  e .

c . H ot s e d im e n ta b le  a t  50 ,000  r . p . n .  f o r  

1 h o u r .

d . H ot a f f e c t e d  by r i n d e r p e s t  immune re ru n .

e . A c t iv e  a g a in s t  hom ologous a s  w ell as 

h e te r o lo g o u s  v i r u s e s .

f .  E f f e c t i v e  in  c a l f  k id n e y  c e l l s  b u t 

n o t  i n  g o a t k id n e y  c e l l s .

g . P a r t i a l l y  s t a b l e  a t  56°C f o r  50 m in u te s . 

h & A c t i v i t y  d e s tro y e d  by 70°C f o r  1 hour

h e a t  t r e a tm e n t .

i .  A c t i v i t y  ciestroyeu. Dy u ry p s in  t r e a t - e n u .
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C&AMER 5

ht^ lreerq

v iR u ia tn e

r , j.j^UOgIOIl BY ATTS11TATPI) Ahi 

,'-'"3 o? : : ■

5 . 1» iT:gRor>uo?io” ;

S n d e rs  i n  I9 6 0  d e s c r ib e d  t h a t  v a c c in e  r 

ox m e a s le s  v i r u s  in d u c e d  c e l l s  to  p roduce  n o r  

f e r o n  t h a n  v i r u l e n t  s t r a i n s .  S u b s e q u e n tly , y ■ c . •

and S n d e r s ,  (1961) r e p o r t e d  t h a t  5 a t te n u a te d  : t -  

o f  p o l i o  v i r u s  in d u c e d  i n t e r f e r o n .  The t i t r e  *. 

lo g  1 0 ° « :5 -0*S i n  m an. The v i r u l e n t  s t r a i n s  ( rv  

MSPI, L eon  and C h a t)  d id  n o t  p ro d u ce  any d e te c t-  

am ounts o f  i n t e r f e r o n .  S e l l e r s  in  1963 demon 

t h a t  a t t e n u a t e d  s t r a i n s  o f  PhD v i r u s  w ere b e t t e r  

i n t e r f e r o n  in d u c e r s  th a n  v i r u l e n t  s t r a i n s ,

T h e re  i s  n o  p u b lis h e d  in fo rm a tio n  c .r , 1 .. 

a b o u t ^  o f  in  t e r s e r  or. v‘,_

o f  r i n d e r p e s t  v i r u s .  A lthough i t  was d e s c r ib e ' :'n

i j i z X* *■{• o_xcl u x  w i i  v j_ii.C i tl.O CU . X i l O t i l X & x .  C i i C i .  1 r -*- ^ -1 * ■ '■■ 'X   ̂ >

a s  w e l l  a s  h e te r o lo g o u s  v i r u s e s ,  and t h a t  v i r a l  

i n t e r f e r e n c e  was m e d ia te d  by i n t e r f e r o n ,  - * - 

to  f i n d  o u t  th e  r e l a t i o n s n i p  betw een  v i r u s  v i r u l e n t  

r-\ r,v-*-i *j-~ * q in d u e s  c e l l -  to  p roduce  iu w riw ru * ..

The aim  o f  t h i s  i n v e s t i g a t i o n  war to  

i n t e r f e r o n  in d u c in g  c a p a b i l i t y  o f  vuu ful-**j d ,o u . .  

and v i r u l e n t  s t r a i n s  o f  r i n d e r p e s t  v i r u s .



- 82 -

'J 0 usthodf; *

lf^V7a -̂G * ^3d  i a  and  s o l u t i o ns #

S n e se  h a v e  “been d e s c r ib e d  in  c h a p te r  3 . 
h^rcce o u re  o.t c g .lj. c u l t u r e s ,

x n is  h a s  a l s o  been  g iv e n  in  c h a p te r  3 .
V ir u s e s  *

^ * n---nd o rn  e s t  v  i n s  s t  r  a i n s .

a* a .i ly  a t t e n u a t e d  t i s s u e  c u l tu r e  v a c c in e  

s t r a i n  uK abete  0" d e s c r ib e d  in  c h a n te r  3* 

b t V i r u l e n t  n o n -c o n ta g io u s  s t r a i n  "RiOi”, 

p a s s a g e d  by su b c u ta n e o u s  in o c u la t io n  

o v e r  60 y e a r s  i n  c a t t l e  a t  2AVR0 was 

o b ta in e d  from  h r .  R w eyeranu, Head 

D i v i s i o n  o f  V iru s  D is e a s e s  FAVRO. 

e ,  F u l l y  v i r u l e n t  c o n ta g io u s  s t r a i n  " P A i’1, 

p assag ed , by su b c u tan e o u s  in o c u la t io n  o^cr 

23 y e a r s  in  b u f f a lo  i n  7 1 1 , where i  . i s  

u s e d  i n  a l l  r e s e a r c h  p r o j e c t s .
h ̂ fn*sK X ♦ - * * •ir -  ... n  c , j L - i . ^isaa  y / 'C—j . .

•Phis h a s  been d e s c r ib e d  in  c h a p te r  / ,  

A d a p ta t io n  o f  t h e  v i r u l e n t j r  v 7/.*

Du c u l t u r e s  „

V i r u l e n t  s t r a i n s  w ereC pnceJ^passaged | i n  

s u s c e p t i b l e  a n im a ls .  B lood was c o l le c te d  d u r i  g th e  

a c u te  f e b r i l e  s t a g e  o f  th e  d is e a s e  and v i r u s  v.rs 

i s o l a t e d  f o l lo w in g  m eth o d s d e s c r ib e d  by xTLov.nj rh!; ah
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\

i ' e r r i s , ( 1 9 6 2 a ) .  S h e  i s o l a t e s  

i o r  f i v e  t im e s  in  tic  c u l t u r e s ?

w ere f u r t h e r  p reced ed  

u s in g  l im i t i n g  v i r u s
d i l u t i o n  p r o ce d u r e .

P r e p a r a t i o n  o f  s to c k  v i r u s .

T*his was done “by methods described in
c h a p t e r  4 .

Assay o f v i r u s  in f  a c t i v i t y .

P ro c e d u re s  d e s c r ib e d  i n  c h a p te r  3 w ere

a d o p te d .

Immune s e ru n .

T h is  h a s  b e en  d e s c r ib e d  in  c h a p te r  4*

P r e p a r a t i o n  o f  i n t e r f e r o n  from  EK c u l tu r e s  in f e e t  c l  

w i th  r i n d e r p e s t  v i r u s  s t r a i n s ,  c h a r a c t e r i s a t i o n  and

a s s a y  o f  in  t e r f e r o n . .

T h ese  p ro c e d u re  have  been  d e ta i l e d  in

c h a p t e r  4#

5 . 3 . RESULTS:
A — ~L - ~l_ , — -I-

i n c lu d e d  i n  t h e s e  s t u d i e s  in d u ced  in te r f e r o n  p ro d u c tio n  

in  BK c u l t u r e s .  T a b le  13 shows t h a t  f u l l y  a t te n u a te d  

v a c c in e  s t r a i n  MK a o e te  0 -1 p ro d u ced  i n te r f e r o n  oj.

lem  2 0 “ * ^ / n l  when a s sa y e d  a g a in s t  100 TCID^q/ 0 .1  :1 

o f  FLU) v i r u s .  The v i r u le n t ,n o n - c o n ta g io u s  s t r a i n  

"RBOE" effected, i n t e r f e r o n  p ro d u c tio n  to  a  l e v e l  o f  

l o g i q 1 • * * * 5 * * 8/m lc  V/here a s  s t im u la t io n  by f u l l y  v i r u l e n t

contagious strain "PAK" produced  t o t e r t o r o n / t i t r e  o f  ^ 
lo g  1 0 1 *2/ * !  t o  2K c u l t u r e s .
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gABLE 15

S A xaxIQIl S i 'I by attenuate!) ajad viaulta

SAT' -'•.I T3 Q? ^T: :'T)EAPESfn “rTT*Tis

E x p e r im e n t
Number

I n t e r f e r o n  t i t r e  in  lo.~ 10

A j 3 a
l

1 2 .4  1 .8  
i

— ..-— '■ |

1 .2

2 2 .7 2 .1 1 .5

2 .1 1 .5 0 .9

Kean

CM*

L___ 1 .8 1 .2

Key: A

B

n

= F u l l y  a t t e n u a t e d  v a c c in e  r +r*r : r  

" K a b e te  0 M .

= V i r u l e n t  n o n -c o n ta g io u s  s t r a i n  "RA . •.

-r TiS-*! tr r̂-J -**v1 on+ * ' i ' _ " *’ _

Fi£D v i r u s  y i e l d  in  BK c u l t u r e s  p r e t r ^ a t r  

w ith  i n t e r f e r o n  In d u c e d  by  f u l l y  a t t e n u a te d  vaoeir.c 

s t r a i n  “K .abete Ou was l o g  10 ^ A JED ̂ q/ nil r .  show

a lo g  10^*^  d e p r e s s io n  (&&/ th e  t e s t  v i r u s  t i ^ r e  

(T ab le  1 6 - 1 7 ) e S i m i l a r l y  c h a lle n g e  v i r u s  y i e l d  i

c u l t u r e s p r e t r e a t  ed  w i th i n t e r f e r o n  ox v i r  l e n t

/—/  o
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n o n - c o n ta g io u s  s t r a i n  uRB0 Ku was lo g  1 0 4 # 2  and i n t e r ­

f e r o n  ureaunenfc c a u s e d  a  lo g  1 0 "*" r e d u c t io n  in  v i r u s  

o i^ r e .  . .s e r e  a s  c h a l le n g e  y i e l d  i n  c u l tu r e s  p ro •• .’eased  

w ith  i n t e r !  e ro n  p ro d u c e d  f o l lo w in g  s t im u la t io n  0 1  1 1 1

c u l t u r e s  by  f u l l y  v i r u l e n t  c o n ta g io u s  s t r a i n  MPAlTn (
5 , 0  ^  ^

was l o g  1 0  * / m l ,  only th e  d e c re a s e  in  v i r u s  t i t r e

was l o g  1 0 '* ; .

TABLE 16

EFFECT OP STfllRFEROH ATTAINED FROII BK CUI/llR-^
i r s a ih d  w i i : :  b ip r s r h t t  s t r a in s  op rihdrri::: v.
VIRUS Oil HID VIRUS REPLICATION TIT VITRO

E x p e r im e n t
Humber

l i t r e  o f  HID v i r u s  i n  lo g  10 T C ID ^ /n l on 
3 rd  d a y  p .  i .  o f  BK c u l t u r e s  24 h im rs  *e-
t r  e a t  eel v rith  i n t e r f e r o n

• |  *  _ c D

1 o * i | 4*1 5 .1 5 .7

1 2 3 .X  j 4 .7

! 
i"

 
1 

w
 

j

| 6 . 1  1

I 3 . j 2 .5  | 5 .9
i_____________

4 .7 I 5 .3  j
j

j k e a n  j 5*4  | 4 .^  } l _____|

K ev , 4 s  p u l l y  a t t e n u a te d  v a c c in e  s t r a i n  *To>eto 0 ” . 

B » V i r u l e n t  n o n -c o n ta g io u s  s t r a i n  "RBOi:".

0  -z F u l l y  v i r u l e n t  c o n ta g io u s  s t r a i n  n- R i  • 

ij r= C o n t r o l  v i r u s  t i t r a t i o n .
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EAJ3XE l?

HTT?ERgEROIT OTT CiTALJjENGE VIRU:!

C h a lle n g e  
V i r u s

E x p e r im e n t
K unber

D e p re s s io n  cau sed  by I n te r f e r o n  
o f  R in d e rp e s t  V iru s  3 t r a i n s  on 
C h a lle n g e  v i r u s  lo g  10 ?CIDc , /' .1.

EADETE "C" RBOK J? jJ.

A3 IA—1
1 2 .0 1 .6 0 ,6

f o o t  and  
M outh 
D is e a s e  
V iru s

2

I

V-M * O 1 .4 0*8

3 1 .8 1 ,4 0 .6

ME AIT 2 .3 1 .5 0 .7

t a t i s t i c a l  a n a ly s i s  o f  th e  e f f ^ c ' / - j /

ox i n t e r i e r o n  a tc a x i ie u  xrom xsh c u l t u r e s  t r e a t e d  w it: 

d i f f e r e n t  s t r a i n s  o f  r i n d e r p e s t  v i r u s  on F 'n  v l n u

r e p l i c a t i o n . X v.u •-/
H r  V I  — X Ja 1C GiXO>* Wf-i.0, 1/ ulie iii^iiOi

l e v e l  o f  i n t e r f e r o n  was in d u ced  by th e  f u l l y  a t te n u a te d

s t r a i n ,  fo l lo w e d  by th e  v i r u l e n t  n o n -c o n ta g io u s  s t r a i n

and t h e  f u l l y  v i r u l e n t  c o n ta g io u s  s t r a i n  r e s p e c t iv e ly ,
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a v 5/' p r o o a b H i t y  l e v e l  "K abete  0 “ and nRB0K" s t r a i n s  

o r  s i g n i f i c a n t l y  from  th e  c o n t r o l  f l u i d ,  b u t  

ohe c o n t r o l  i l u i d  a n d  "PAK" s t r a i n  do n o t d i f f e r  

s i g n i f i c a n t l y .  The nPAKn s t r a i n  d i f f e r s  s i g n i f i c a n t ! :  

f r o n  th e  'K aoe oo 0H an d  MRB0X,f s t r a i n s  o f  r i n d e r p e s t  

v i r u s  w i th  r e s p e c t  t o  t h e i r  a b i l i t y  to  induce  

i n t e r f e r o n  in  BI-r c u l t u r e s .

I t  i s  t h u s  a p p a re n t  t h a t  th e  a t t e n u a te d  

s t r a i n  p ro d u c e d  m ore i n t e r f e r o n  th a n  th e  v i r u l e n t  

s t r a i n s  and  t h a t  th e  enhanced  i n t e r f e r o n  in d u c c -  

a b i l i t y  o f  th e  a t t e n u a t e d  s t r a i n  may be a m arker o f

r i n d e r p e s t  v i r u s  m o d if i c a t io n
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ITS 18

8 TAT IS T ICAL AI'TAJjYJXS SHO’ P~G- ^’tv SICrVIPICAVT DIFFER .v
BETViSSuT THE RESUTTS IR2SET2BD HT TASTE 16

i 
ifcOVA

s .o .v . D .i\ r* c*o #b . H .S . P

T o t a l 11 — -

ii-.-
*•*T r . 3 8 .6 8 2 .8 9 82

E rro r [ 8 1.04 0.13 -

LSD = t . 05 ( 8 ) ^ T T r ~ = 0 .68
3

D if f e r e n c e t a b l e

'le a n s  c f•t-7—7— ^ 2 "T7 **i

V iru s  l i t r e 5.70 5.03 4 .25 3.43

^ * 4 i 2 .2 / Jl.oO U.tfO -

A .25 1.4*7 o.so ~ -

rr r>*r A C»7 <->« - j - - -

3 .7 0 - — —

S i g n i f i c a n t  d i f f e r e n c e  a t  %  p r o b a b i l i t y  l«^re l
5 ,0 3  4 .23 3.43
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■*:S3e i n v e s t i g a t i o n s  w ere undo;.’ :: 

o r d e r  t o  f i n d  o u t  t h e  p o s s ib l e  d i f f e r e n c e  h  

a b i l i t y  o f  v i r u le r r c  and m o d if ie d  s t r a i n s  o ' 

p e so  v*a.i'iis to  in d u c e  i at e r  f  ©r on* 'be t *

i n t e r f e r o n  v/ere lo g  lo ^ * '- ,  i o 1 *8 and 101 , 

th e  f u l l y  a t t e n u a t e d  v a c c in e  s t r a i n  MKabo- 

v i r u l e n t  non—c o n ta g io u s  s t r a i n  MH )OJLu and 

c o n ta g io u s  s t r a i n  nPAKn r e s p e c t iv e ly *  fh  

a r e  i n  a g re e m e n t w i th  th e s e  o f  many v/orhe 

E n d e r s , 1 9 5 9 b ; E n d e r s ,  I9 6 0 ; D e laev en  and 

S e l l e r s ,  1 9 6 5 , 1 9 6 4 ) ,  who o b se rv ed  a  sin :. . 

w i th  o t h e r  v i r u s e s *

h e  I la e y e r  and E n d e rs , (1965) su 

t h a t  t h e  a t t e n u a t i o n  o f  m eas les  v i r u s  s t r a t i  

t o  t h e  a c t i v i t y  o f  su ch  s t r a i n s  to  induce

am oun ts  o f  i n t e r f e r o n  th a n  t h a t  in d u ced  rr

V -L-L

s u p p o r t s  t h e  o b s e r v a t io n s  p re s e n te d  v  tb«- 

t h a t  t h e  “K a b e te  0** v a c c in e  s t r a i n  o f  r i n r  v  

was a b le  t o  T-ndr>cs r*or® "

th e  v i r u l e n t  s t r a i n s .  Ih e  v i ru le n c e  o± a  vu 

can  b e  d e f in e d  o n ly  i n  te rm s o f  su s c e p tib :  i : 

s p e c i f i e d ,  h o s e ,  i s  c o n  e la te d  w itn  th e  r- . 

d e g re e  o f  v i r a l  m u l t i p l i c a t i o n  in  t h a t  

a f t e r  t h e  d is c o v e r y  o r i n t e r f e r o n  by Llsc. s
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l in d e ra n a n n , (1 9 5 7 ) ,  I t  was s u s p e c te d  o f  b e in g  one

..... —;1 - u -« G n u i)a n t  o f  v i r u s  v iru le n c e *  Althoy. * .

one x u l l y  v i r u l e n t  r i n d e r p e s t  virus strain nPABP 
in d u c e d  i n t e r f e r o n  i n  BK c u l t u r e s ,  the l e s s  virulv: 
n o n - c o n ta g io u s  r i n d e r p e s t  virus strain “KICK" and 

bne u l l y  a t t e n u a t e d  v a c c in e  s t r a i n  induced/none 
in . e r f eron p ro d u c t io n *  I t  is th u s  evident t h a t  

i n t e r f e r o n  p ro d u c e d  en d o g en o u sly  during the courrw  

01 viral i n f e c t i o n ,  n a y  feed h ack  into the svste
end i n h i b i t  f u r t h e r  r e p l i c a t i o n  c i  th e  er ne vjuru : 

t h a t  in d u c e d  i t s  fo rm a t io n  and c o n s e q u e n tly , i t s  

e o n ta g io u n e s s *  T h is  h y p o th e s is  i s  su p p o rte d  by 

f i n d i n g s  o f  K e l l e r ,  (1963) and '.Vagner, ( 1 9 6 a) f v‘ > 

o b s e rv e d  t h a t  th e  p r e v e n t io n  o f  endogenous in te r :"  

p r o d u c t io n  by a c tin o m y c in -D  r e s u l t e d  in  t v ra c e d

p a th o g e n e s i s  and  v i r u s  y ie ld *  I t  i s  the.- f e r e  e \  

t h a t  i n t e r f e r o n  i n d u c e a b i l i t y  o f  a  v i r u s  s t r a i n  i 

c o r r e l a t e d  w i th  i t s  p a th o g e n e s is*

in  th e  w ork  d e s c r ib e d  in  t h i s  o '-o u te r

rtr-T-KTr. go ShOW VITUSwas no

ox i n t e r f e r o n  in d u c e d  and th e  d e p re ss io n  v- c h a l l r  

v i r u s  y ie ld * - The f i n d i n g  t h a t  th e  a v * -- ‘- - -' 

n r  ed u ced  mor^ i n t e r f e r o n ,  coup led  w ith  ■*' : h  c-rv  

made b y  P lo w r ig h t  an d  P e r r i s ,  (1 9 5 9 b ): r Jo h n so n , 

(1 9 6 2 b ) t h a t  "K a b e te  0” v a c c in e  s t r a i n  / -cfe red

w ith  v i r u l e n t  v i r u s  i n  c a u tx o , ou ,gesl . t oiic 

e f f e c t  o f  v i r u s  v i r u l e n c e  was masked by t e i f c r o :  .

U< u A



° ‘in c e  a  d e s i r a b l e  a t t e n u a te d  s t r a i n  

i c r  u s e  a s  a  v a c c in e  i s  c o n s id e re d  to  be one t h a t  

c o n c e rn s  v i r u s  t n a t  r e p l i c a t e  w ith o u t  p ro d u c tio n  o f  

l e s i o n s ,  an  a p p l i c a t i o n  o f th e s e  f in d in g s  would be 

u_..e o„. en h an ced  i n t e r f e r o n  p ro d u c tio n  as a

n a i ^ e i  i n  th e  o.e'/’e io p n e n t  o f  a  n o d i f ie d  s t r a i n  o f  

r i n d e r p e s t  v i r u s .

5* 5* Sbi:
P u i l y  v i r u l e n t  c o n ta g io u s ,  v i r u l e n t  n o n - 

c o n ta g io u s  end f u l l y  a t t e n u a te d  v a c c in e  s t r a i n s  o f  

r i n d e r p e s t  v i r u s  in d u c e d  i n t e r f e r o n  p ro d u c tio n  in  

BK c u l t u r e s .  The a b i l i t y  o f  r i n d e r p e s t  v i r u s  s t r a i n  

to  in d u c e  in t e r f e r o n ,  how ever, v a r i e d  w ith  t h e i r  

v i r u l e n c e  and t h a t  in c r e a s e d  i n t e r f e r o n  in d u c in g  

c h a r a c t e r  o f  t h e  v i r u s  nay  be u se d  as a n a rk e r  o f

v jltus a t  x e ,max: i o n ,
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CHAPTER 6

TITDUCTIQI- o p  CIRCTr. • n 

AHTIEODT'Co IH RUPRAT.Q POLLO', 

■ i : e  c u ip-ure R-nrn-^T

01!’

6 , 1* IH TR C P U C TIG r;

2he d e m o n s tr a t io n  o f  r i n d e r p e s t  v'. 

i n t e r f e r o n  in  v i t r o  in  c h a p te r s  4 and 5 r a i s e  A 

p o s s i b i l i t y  t h a t  t h i s  v i m s  may in d u ce  in te r im  

in  v i v o , Ho w ork a p p e a rs  to  h ave  been c a r r i e  . 

th e  i n t e r f e r o n  i n d u c t io n  by r i n d e r p e s t  v i r u s  i 

o r  b u f f  a lo e ,  a l th o u g h  such  i n t e r f e r o n  lias bee 

from  t h e  serum  ox r a b b i t s  in f e c te d  w ith  th e  1 

o f  r i n d e r p e s t  v i r u s  by  F u j i s a k i ,  I s h i i  end Va 

(1968) * The a b i l i t y  o f  c a t t l e  t o  p roduce in to ;  ' 

f o l lo w in g  i n o c u l a t i o n  v/ixh N ew castle  d is e a s e  v •

. u O O  ■*. J - . - u i .  J  .Vc*o  u. w ^  UX -a. * v

R o s e n a u is t  end lo a n  .In 196c',

The aim  o f  t h i s  work was to  s tu d y  g: ..

niT; o f  i r  ’■

’ju T f a lo  v/it'/i XCHV

^-1% -ppkY*on  ̂r'rt' ' ŷ ,r i v* r or"1, e t  ~' 

i n  r e l a t i o n  go v n u t '- i u  tuiu

l i z i n g  a n t ib o d y  developm ent*
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6 - 2 MATERIALS A] T D  METHODS;

i:O st o f  t h e  m a te r i a l s  and m ethods have 

“been d e s c r ib e d  in  c h a p te r s  3 and 4 #

D e te c t io n  o f  v i r a e n l a .

V ira e m ia  was d e te c te d  by m ethods a s  

d e s c r ib e d  by P lo w r ig h t  and F e r r i s ,  (1 9 6 2 a ). Blood 

was c o l l e c t e d  in  e th y l e n e d i a m in e - t e t r a - a c e t i e  a c id  

(EDTA) d i s  odium  s a l t  from  th e  ju g u la r  v e in .  I t  was 

c e n t r i f u g e d  and  th e  h u f fy  c o a t  a f t e r  a s p i r a t i o n  was 

su sp e n d e d  in  p h y s io lo g ic a l  s a l i n e .  Blood c e l l s  were 

d e p o s i te d  a g a in  by way of c e n t r i f u g a t i o n .  The c e l l  

p e l l e t  was re s u s p e n d e d  in  m a in ten a n ce  medium vo liu  e , 

e q u iv a l e n t  t o  t h a t  o f  b lood  and EDTA s u s p e n s io n . Two 

m i l l i l i t r e s  o f  t h i s  suspended  b u f fy  c o a t was in o c u la te  

i n to  e a c h  o f  a  g ro u p  o f  f iv e  BK c u l tu r e  tu b e s .  I  e x t 

d a y , t h e s e  tu b e s  w e re  washed tw ic e  w ith  PBS and 

r e f i l l e d  w i th  m a in te n a n c e  medium and t r e a t e d  l i r e  

o t h e r  i n f e c t e d  c u l t u r e s .

IT e u tra l  i z  j ng a n t  i body  a s s a y •

Scrum  n e u t r a l i z a t i o n  t e s t s  w ere 

in  BK c u l t u r e s  on th e  b a s is  d e s c r io e d  by P lo .rr .ig n  ̂

and F e r r i s ,  (1 9 6 1 ) , T w o-fold  serum  d i lu t i o n s  were 

p r e p a r e d  in  th e  m a in ten a n ce  medium end m ixed w ith  

e q u a l  vo lum es o f  v i r u s  d i lu t e d  t o  c o n ta in  100 TCXI)50/  

0 .1  m l. S e ru m -v iru s  m ix tu re s  w ere k e p t o v e rn ig h t  

a t  4°C and 0 .2  ml fro m  each d i l u t i o n  was added to  

each  o f  a  g ro u p  o f  f i v e  tu b e s .
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I n d u c t io n  o f  i n t e r f e r o n .

A g ro u p  o f  f iv e  r i n d e r p e s t  s u s c e p t ib le  

b u f f a l o  c a lv e s  w ere  in o c u la te d  w ith  10° rcc .!

o~ ana t h r e e  b u f f a lo e s  w ere s i m i l a r l y  inoev.1 •

w i th  o i s  sue c u l t u r e  f l u i d  from  u n in f e c te d  c u l t u r e s .

Aj.l one a n im a ls  w ere  b le d  from  th e  ju g u la r  v e in  ?.

° ,  2 4 , 3 4 , 4 3 , 53 , 7 2 , 96, 120 , 1 4 4 , 168, 192, 2 1 ',

2 4 0 , 2 8 8 , 3 3 o , 384 , 432 and 480 h o u rs  p e s t  inocu . 1

A f t e r  k e e p in g  them  f o r  30 m in u te s  a t  20°C, th e  If

c lo ^  d e ta c h e d  fro m  th e  g la s s  and -wee—■nentrifv.' t  ^C L

a t  2 ,0 0 0  r .p .m .  f o r  30 m in u te s  a t  4°C. The c l e a -

serum  sam pl.es w ere s u b je c te d  to  i n t e r f e r o n  anc; an

a s s a y .

P r e p a r a t i o n ,  c h a r a c t e r i z a t i o n  and a s sa y  o f  i n t e r  ' 

P ro c e d u re s  o f  a c id  t r e a tm e n t  to  serum • 

f o r  i n t e r f e r o n  s t u d i e s  d e s c r ib e d  by  R o se n o u is t an

v j . .e re  xo liox 'ttti »vicii m inor aoc iiiiC ciiio ... • 

S e ra  w ere  d ia ly z e d  i n  c e l lu lo s e  tu b in g  a t  4°C rg ;

100 v o lu m es o f  0 .1  U. K01-HC1 b u f f e r  (pH 2) f o r  2 / 

and t h e n  a g a i n s t  100  volum es o f . auk* 

f o r  a n  a d d i t i o n a l  24  h o u rs .  P r e c i p i t a t e d  m a te r ia l ,  

d e v e lo p e d  in  some sp ec im en s a f t e r  d i a l y s i s  and were 

removed, by low  sp eed  c e n t r i f u g a t i o n .  A c id if ie d  se. .. 

sajnp3.es w ere f i l t e r e d  th ro u g h  300 mm l l i l l i p o r e  f :  

and p resum ed  a s  i n t e r i e r o n  p r e p a r a t io n .  Assay and 

f u r t h e r  c h a r a c t e r i z a t i o n  o f  i n t e r f e r o n  was none as 

d e s c r ib e d  in  c h a p te r s  4 and 5 .



6 , 3 . RESULTS:

C l i n i c a l  r e s p o n s e ,

i o  r i s e  i n  body te m p e ra tu re  and v i s i b l e  

a b n o r m a l i t i e s  w ere  d e te c te d  in  any  o f  th e  ex p erim en ta l 

a n im a ls  d u r in g  th e  p e r io d  o f  t h i s  i n v e s t i g a t i o n ,

V i r a e m ia ,

The am ount o f  v i r u s ,  p a th o g e n ic  to  th e  BE. 

c u l t u r e s ,  was n e v e r  s u f f i c i e n t  to  be ex p re ssed  

a c c u r a t e l y  a3 50 p e r c e n t  end p o i n t .  C onseq u en tly  

i t  w as e x p re s s e d  a s  a  p r o p o r t io n  o f  tu b e s  show ing 

r i n d e r p e s t  v i r u s  CIS (T ab le  1 9 ) .  V iraem ia  v/as f i r s t  

d e t e c t a b l e  i n  2 o f  t h e  f i v e  a n im a ls  on th e  t h i r d  day 

p o s t  i n o c u l a t i o n .  P e a k  v ira e m ia  v/as a t t a in e d  on t'^e 

6 th  d a y ,  when a l s o  a l l  th e  a n im a ls  were v i r a e n i c .

By t h e  8 th  d a y , o n ly  2 o f th e  5 a n im a ls  d em o n stra ted  

low  g ra d e  v i r a e m ia .  Prom th e  9 th  day p , i ,  onward 

none  o f  th e  i n o c u l a t e d  a n im a ls  w ore v i r a e n ic ,  ^he 

mean v i r a e m ic  r e s n o n s e  ns p lo v te d  in  .fjp 'ure >•

• • ill- - l • ~ r il i - - tmtim*

0a  th e  b a s i s  o f  p ro c e d u re s  d e sc r ib e d  in  

c h a p t e r  4 , a  v i r a l  i n h i b i t o r  from  th e  serum sam ples

o f  v a c c in a t e d  a n im a ls  was c h a r a c te r iz e d  a s  i n t e r f e r o n .  

D a ta  o f  circulating i n t e r f e r o n  i s  p re s e n te d  in  T able

i r c u l a t i n g  in t e r f e r o n  i s  g raphed  in
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The m ean t i t r e  o f  c



f i g u r e  3 . Out o f  v a c c in a te d  b u f f a lo e s  i n t e r f e r o n  

we.s d e t e c t e d  o n ly  i n  th e  serum  o f  an im al I to .3 , 

f o l lo w in g  48 h o u r s  o f  v a c c in a t i o n .  At 58 h o u rs  

p o s t  v a c c i n a t i o n ,  b u f f a l o  H o .5 showed in te r f e r o n  

t i t r e  lo g  10 # l a t e r  on, I n t e r f e r o n  was d e te c te d

in  4- o u t  0 -l 5 b u f f a l o  b lood  sam p les c o l le c te d  a t  

72 h o u r s  p . i .  T h e re  a s  peak  i n t e r f e r o n  t i t r e  lo g  10 * ' 

was a t t a i n e d  on th e  6 th  day p . i , ,  on th e  12 th  day , 

c i r c u l a t i n g  i n t e r f e r o n  re a c h e d  a  n o n d e te c ta b le  lev* 1 

in  aD.l th e  a n im a l s • I n t e r f e r o n  w as, how ever, n o t 

d e t e c t a b l e  a t  any  s t a g e  in  th e  c o n t r o l  a n im a ls  dur..’ 

th e s e  s t u d i e s .

A nt i c  ody r  e s pons e .

R e s u l t s  o f  th e  developm en t o f  s e n - ** 

n e u t r a l i z i n g  a n t i b o d i e s  in  b u f f a lo e s  fo llo w in g  nC'v: 

v a c c i n a t i o n  a r e  p r e s e n te d  in  T ab le  21 . The m em

t i t r e  o f  vhc same d a t a  i s  p l o t  te e  in  f ig u r e  3*

A n t ib o d ie s  wene d e t e c t s d  from  th c  r- e run  sample :• o * 

two b u f f a l o e s  o n ly ,  on day 6 a t  t h e  e a r l i e s t .  On 

(=)pv p , r> ■? a n t i b o d i e s  were d e te c ta b le  ju.x . ..i

sa m p le s

t c i i )50

o f  a l l  th e  a n im a ls  v a c c in a te d  w ith  lo g  10 *
2 56o f  TORY and p e a k  a n tib o d y  mean t i t r e  lo g  10 •

was a t t a i n e d  on d ay  20 p .i*
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•TABLE 19

;ta t:: TjUPEALO FOLLOWING tcrv inoculation

"Virus t i t r e ;  No. o f  tu b e s  show ing CPU ou t 
Anim al 5 tu b e s  in o c u la te d .
Number P o s t  i n o c u la t i o n  day

1
r ——

2 n 4 r q 6r 7 8 9 ; 10 11

2 0 0 0.2 0.4 0.4
i

1,0 0.4 0.2 0
0 01

3 0 0 0.2 0.2 0.2 0.2 0 0 0 0 0

5 0 0 0 0 0.4 0.2 0.2 0 0 0 0

7 0 0 0 0.4 0 1.0 0.2 0.2 0 0 0

8
■—  
! o 1 0 0 0.2

!
0.2

i 1 . "! 
0.8 0.2

1 ^
0 0

___ !
! 0 
____ 1

o

- ___

he an o

L _

0 r\ /- 1 r\ * \Jt OO j U.

i

0,24 ! O .

____ !
r\ r> * 1 r\ r*

! i
0

■ 0 
I . J

0 ! 0 
! !

Kevs 0 .2  = One t e s t  tu b e  show ing CPE

0 = No CPE.
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TASTES 20

icuTE : i c s  o r  c  rn o u i tf. htg- t f t ir f s r c it  op b u f f a l o e s  h it r a y - 

LC l 1 0 6 TCXDr 0 OF TISSUE CULTURE RINDERPEST
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TABLE 21

K HEFT 103 OP JEUTT 
Y/ITH LC T 10'J

ILIGIITG- A1TTIBOBY 0? BUFFALOS!
:ced-~ of tissue culture rued
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6. 4. Discussion
The la c k  o f  c l i n i c a l  re sp o n se  in  b u f f a lo  

to  c e l l  c u l tu r e  r in d e r p e s t  v a c c in e  v iru s  was found 

to  be  in  ag reem ent w ith  th e  f in d in g s  o f S in g h , Omar, 

R az , and E l C icy , (1967)# who f a i l e d  to  r e c o rd  py rex ia , 

o r  any  v i s i b l e  a b n o rm a li t ie s  in  Egyptian b u f f a lo e s  

in o c u la te d  w ith  th e  s t r a i n  o f v i r u s  used  in  th e  work 

r e p o r t e d  in  t h i s  c h a p te r  (K abete ,r011 99 th  p a ssa g e  

l e v e l  v i r u s ) .  As P a k is ta n i  and E gy p tian  b u f f a lo e s  

a r e  g e n e t i c a l l y  s im i la r ,  th e s e  f in d in g s  d e m o n s tra te  

c l e a r l y  t h a t  th e  c e l l  c u l tu r e  r in d e r p e s t  v a c c in e  

v i r u s ,  s t r a i n  "K abete  0" a t te n u a te d  a t  EAVRO, I.IUGUGA 

(P lo w rig h t and P e r r i s ,  1962b), i s  c o m p le te ly  ino cu o u s 

f o r  th e  dom estic  b u f f a lo ,  as i t  i s  f o r  c a t t l e  

(P lo w rig h t and p e r r i s ,  1962b and Johnson , 1 9 6 2 b ).

The developm ent o f  v irae m ia  in  th e  b u f fa lo  p ro v id e d  

e v id e n c e  t h a t  TCRV r e p l i c a te d  in  th e  t i s s u e s  o f  t h i s  

s p e c i e s ,  a !  uo atlcm pu wao ii<~av oo bxau ia i,^

bhe work o f  T a y lo r  and P lo w rig h t, (1965), 

p ro b ab le  t h a t  su ch  r e p l i c a t io n  ta k e s  p la c e  m  th e

i . ^ n h a t i c  t i s s u e s  as a em en s tra te  to  -- . -

au  o h o rs ,
The d a ta  on in te r f e r o n  and v ira e m ia  su g g e s t  

a  c lo s e  c o r r e l a t i o n  between v ira e m ia  and i n t e r f e r o n  

i n  th e  b lo o d . T hese f in d in g s  a r e  in  ag reem en t w ith  

th o s e  o f o th e r s  (Kono end Ho, 1965? B aron, 1966 ; and 

B aro n , B u c k le r , iicCloslcey and K l r s c h s te in ,  1 9 6 6 ), t h a t
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t i t r e s  o f  

d e g re e  o f  

o c c u re n c e

i n te r f e r e : ' ,  in  serum  o f te n  p a r a l l e l e d  th e  

v i r a e m ia ,  f u r t h e r  e v id e n ce  f o r  th e  

o f  c i r c u l a t i n g  i n t e r f e r o n  d u r in g  v ira e m ia

c o n e s  from  th e  r e p o r t s  on serum  i n te r f e r o n  d u rin g  

v i r a e m ia  in  n i c e  ( l a r o n ,  Du Buy, B u ck le r and  Jo h n so n , 

1 9 ^ 4 ; and S te in e b r . in g ,  and Y oungner, 1 9 5 4 ), ch ick en  

(Y oungner end S t  i n  c o r in g ,  1964) and man (V/heeloclc

and  S i b l e y ,  1 9 6 4 ;  and P e t r a l l i ,  l ie r ig a n  and G r e g o r y ,

1 9 6 5 ) .

I t  was found  t h a t  th e  d eg ree  o f  v ira e m ia  

w i th  ICRV was n o t  so h igh* The p o s s ib le  c o n tr ib u to r y  

f a c t o r s  o f  low  o r  te rm in a t in g  v ira e m ia  seem s to  be 

s t r i c t  ly m p h o tro p ic  c h a r a c t e r i s t i c s  o f  th e  v i r u s  

s t r a i n  (T a y lo r  and P lo w r ig h t ,  1965) c o u p led  w ith  a  

c lo s e  c o r r e l a t i o n  o f  v ira e m ia  and i n t e r f e r o n  in  

b lo o d .  F u r t h e r  a b i l i t y  o f th e  a t te n u a te d  s t r a i n  

t o  in d u c e  m ore i n t e r f e r o n  (C h a p te r 5 ) ,  may o f f e r  

a n  answ er oo one q u e s t ,  why TCRV d id  n o t  cau se  h ig h  

0  vi'*'*' ym * a .

I t  i s  e v id e n t  from th e  r e s u l t s  o f

n e u t r a l  i s  a n t ib o d ie s  p re s e n te d  in  T ab le  21 ana

f i g u r e  5 t h a t  a n t ib o d ie s  were d e te c ta b le  a t  th e
6 0e a r l i e s t  on d a y  6 a f t e r  in o c u la t in g  lo g  10 * TCID, f)

TCRV, S h is  o b s e r v a t io n  i s  s i m i l a r  to  th e  f in d in g s  

o f  many w o rk e rs  (P lo w rig h t and P e r r i s ,  1962b; Johns or; 

and  S m ith , 1 9 6 2 ; P lo w rig h t and T a y lo r , 1967 ; and



Okuna and R w eyenanu, 1 9 7 4 ), who o b se rv ed  t h a t  

f o i l  owing v a c c in a t i o n  ,rib h  TORY a n t ib o d ie s  become 

d e t e c t a b l e  b e tw een  6 th~10bh day* A p o in t  o f  s p e c ia l  

i n t e r e s t  i n  t h i s  s tn d y  was t h a t  b o th  v i r u s  and 

i n t e r f e r o n  s t a r t e d  d e c l in in g  w ith  th e  a p p e a ra n c e  o f 

a n t i b o d i e s  w h ich  i s  p o s s ib ly  due to  th e  b lo c k a g e  

o f  th e  e x t r a c e l l u l a r  v i r u s  by a n t ib o d ie s  and th e  

s u p p r e s s io n  o f  t h e  fo rm a tio n  o f  v i r a l  com ponents 

a t  t h e  i n t r a c e l l u l a r  l e v e l  by i n t e r f e r o n .

6* 5 . SUI.PIART:

A s tu d y  was made to  d e te rm in e  in  v iv o  th e  

p o s s i b i l i t y  o f  i n t e r f e r o n  in d u c t io n  by PCRV* B u ffa lo e  

re s p o n d e d  to  in t r a v e n o u s  v i r u s  in o c u la t io n  w ith o u t 

show ing  an y  c l i n i c a l  r e a c t i o n ,  low  l e v e l  c i r c u l a t i n g  

i n t e r f e r o n  was i d e n t i f i e d  as e a r ly  a s  43 h o u rs  p . i .  

P ea l: i n t e r f e r o n  t i t r e  w as, how ever, a t t a i n a b l e  on

fl&yr f) T> •? i»*Vi ■? r»V> Vir>r? o CO 0*0 e l l O T

v i r a e m ia .  C i r c u l a t i n g  s p e c i f i c  a n t ib o d ie s  w ere a ls o

uu oou cv o i/.ic fcdj-’J-jlUo o Oii t»iie O Qcuy P*l« ttiCli
t h e  e l e v a t i o n  o f  a n t ib o d ie s ,  th e  t i t r e  o f v ira e m ia

and i n t e r f e r o n  s t a r t e d  to  d e c lin e *  

t h a t  SCRY v i r u s  i n f e c t i o n  in  v iv o ,

i n t e r f e r o n  p r o d u c t io n  fo llo w e d  oy

I t  i s  concluded  

f i r s t  s t im u la te d

cWi vjL oouy — orma uio. *



104 -

CHAPTER 7

i
a:7 iittb s tis a tio :: op tt-d  hols op n v s s s ty m o n  m  t p it /t

PHCTBCTIOIT A??QRPZD ?Y TI3SI33 CUBTliRB RBCDERPBST YAOCrrB 

7 . 1 . H.TTR0PU0TI0IT:

Many w o rk e rs  have r e p o r te d  t h a t  an im als  

i n o c u l a t e d  w i th  l i v e  r i n d e r p e s t  v a c c in e s  r e s i s t  

c h a l le n g e  a s  e a r l y  a s  2 -3  days a f t e r  v a c c in a t io n  

(? f a £ f , 1 9 3 8 ; H a le , W alker, ’M au re r, B aker and J e n k in s , 

1 9 4 8 ; B r o th e r s to n ,  1951a? S im pson, 1954; P lo w rig h t 

and  P e r r i s ,  1 9 5 9"b; Wild and S c o t t ,  1981; and Johnson , 

1 9 6 2 h ) , a l th o u g h  a n t ib o d ie s  become f i r s t  d e te c ta b le  

b e tw een  6 -1 0  d a y s  (H a le , W alker, M aurer, B aker and 

J e n k in s ,  1948 ; P lo w r ig h t  and P e r r i s ,  1959b; Jo hnson , 

1 9 6 2 b ; Jo h n so n  and S m ith , 1962; T ay lo r and P lo w r ig h t , 

1 9 6 5 ; P lo w r ig h t  and T a y lo r , 1967; Okuna and  Rweyemaru,

•1  ̂ ( \
_L J  f *t J y *“* ' •  02.‘iHero u L v  u a 0 y C  -  u o L  u - ^ c l  •j xzc~ J.± .J  p l O o f c w U j . o

a f f o r d e d  by TORY was due to  v i r a l  i n t e r f e r e n c e  (P lcw ri^ h  

an d  P e r r i s ,  1959b ; a n a -Jo h n so n , 3962b)* Such  p r o te c t io n  

mediated through in te r f e r o n  boq b^on demonstrated 
i n  th e  c a s e  o f  many v i r u s e s ,  f o r  in s ta n c e ,  in f lu e n z a  

( I s a a c s  and H itc h c o c k , I9 6 0 ) , v a c c in ia  (B aron  .and 

B u c k le r ,  ly o 5 ;  Glasgow ana f ia b e l ,  1965), y e llo w  f e v e r  

(V .heelock end S ib le y ,  19 6 5 ), EW  (Baron and  Buckle *, 

1963 ; B a ro n , B u c k le r ,  P riedm an and M cCloskey, 1966 ), 

m e a s le s  ( P e t r a l l i ,  I le r ig a n  and W ilb e r, 1 9 6 5 a ,b ) ,  and
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l r- s t r a i n  o f  r i n d e r p e s t  v i r u s  ( P u j i s a k i , I s h i i  and 

Y,: a ta n a b e , 1 $ 6 8 ) .  The d e m o n s tra tio n  o f  c i r c u l a t i n g  

i n t e r f e r o n  in  b u f f a lo  in o c u la te d  w ith  TORY in  c h a p te r  6 

h a s  g iv e n  some c re d e n c e  to  th e  h y p o th e s is  f i r s t  advanced 

b y  P lo w r ig h t  and  P e r r i s ,  (1959b) and Jo h n so n , (1962b) 

t h a t  t h i s  v a c c in e  in d u c e s  e a r l y  p r o te c t io n  th ro u g h  

i n t e r f e r e n c e .

The aim  o f  th e  p r e s e n t  i n v e s t i g a t i o n  was 

t o  c l a r i f y  th e  m echanism  o f e a r l y  p r o t e c t io n  fo llo v /in g  

l i v e  r i n d e r p e s t  v i r u s  v a c c in e  in o c u la t io n  w hich 

d e v e lo p s  p r i o r  t o  th e  a p p e a ra n c e  o f n e u t r a l i s i n g  

a n t i b o d i e s .  H ence e x p e rim e n ts  were d e s ig n e d  to  s tu d y  

t h e  d e v e lo p m e n t o f  i n t e r f e r o n ,  n e u t r a l i z in g  a n t ib o d ie s  

an d  th e  a p p e a ra n c e  o f r e s i s t a n c e  to  v i r u l e n t  v i r u s  

i n f e c t i o n  in  b u f f a lo e s  in o c u la te d  w ith  TCRV.

7 . 2 . NATHP T ALS ATT) ? :

M ost o f  th e  m a te r i a l s  and m ethods nsod 

t h e  p r e s e n t  s t u d i e s  have been  d e sc r ib e d  in  c h a p te rs

’X /i C' * .
T w elve r i n d e r p e s t  s u s c e p t ib le  young

b u f f a lo e s  w ere  each  in o c u la te d  w ith  10 * T C ID ^

n;cry i n t r a v e n o u s ly .  They w ere b le u  b e fo re  v a c c in a t io n

and  a t  2A, 54 , 4-8, 58, 72 h o u rs  and th e n  cn  4, 6, S ,

10  and 14 a a y 3  p . i .  f o r  serum  c o l l e c t io n .  On day 2 ,

3 ,  A. 6 . 10 an d  14 n . i ,  two v a c c in a te d  a n im a ls  wore

c h a l le n g e d  by su b c u tan e o u s  in o c u la t io n  w ith  ^ o g /1 0 v '

rpCUW v i r u l e n t  c o n ta g io u s  r i n d e r p e s t  v i r u s  s t r a i n  !!3:ARUpu
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an d  on day  2 , 5 , 4> 10 and 14 p#i*  a s u s c e p t ib le  

c o n t r o l  a n im a l was a ls o  s i m i l a r l y  in o c u la te d  w ith  

v i r u l e n t  v i r u s .  A l l  th e  a n im a ls  were exam ined 

c l i n i c a l l y  d a i l y ,  Ti e serum  sam ples were a ssay ed  

f o r  i n t e r f e r o n  and  n e u t r a l i z i n g  a n t ib o d ie s  u s in g  

m ethods d e s c r ib e d  in  c h a p te r s  4 and 6 ,

7 ,  3 . RESULTS:

C l i n i c a l  r e s p o n s e .

None o f  th e  a n im a ls  showed any c l i n i c a l  

r e s p o n s e  t o  TORY in o c u la t i o n .  A nim als c h a lle n g e d  

a t  43 h o u rs  p o s t  v a c c in a t io n  succumbed to  i n f e c t io n  

i n  th e  same m anner a s  th e  c o n t r o l ,  b u t uhose c h a lle n g e d  

7 2 -9 6  h o u rs  p o s t  v a c c in a t io n  w ere p r o t e c te e ,  They 

d id  show a  t r a n s i e n t  m ild  r e a c t i o n  c h a r a c te r iz e d  by

a  r i s e  o f  3°C i n  body te m p e ra tu re  above n o rm a l. 

D e ta i l e d  d a ta  o f  th e  developm ent o f r e s i s t a n c e  to

r i n d e r p e s t  i n f e c t i o i i  i n  b u f f a lo e s  v a c c in a te d  w ith  

p M ' f l O ~ ' C yCTOrr,TCRV i s  w reeon ted  in  f a b l e  22.
A^A *~+A A + 1 ̂̂ %-i. « «i.'A 5  j  4 " ■ 1 •

a t t a c h e d  a s  a p p e n d ix  1-17*

A nim als c h a lle n g e d  on day 6 , 10 end 14

w ere  s o l i d l y  immune and d id  n o t  snow ?xiz c l . n  1 

r e s p o u s e  w h a ts o e v e r . In  a l l  c a s e s ,  c o n tr o l  s u s c e p t ib le  

b u f f a lo e s  x 'e a c te d  s e v e re ly  t o  c h a lle n g e  in o c u la t io n .

They d e m o n s tra te d  t y p ic a l  symptoms and p o s t  

p io tu r ^  a s  d e s c r ib e d  by S c o t t ,  (1967b)*

mortem
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I n t e r f e r o n  r e s p o n s e .

D e t a i l e d  d a ta  o f  i n t e r f e r o n  p ro d u c tio n  

by  b u f f a l o e s  f o l lo w in g  TCRV in o c u la t io n  i s  p re s e n te d  

i n  T a b le  2 3 . low  l e v e l  i n t e r f e r o n  was d e te c te d  a t  

t h e  e a r l i e s t ,  48 h o u rs  f o l lo w in g  TCRV in o c u la t io n  

in  a n im a l N o .3 6 . At 58 h o u rs  p . i .  low l e v e l  

c i r c u l a t i n g  i n t e r f e r o n  was d e te c te d  from  b u f f a lo e s  

IToe1 7 f 31 s 32 and  38 . On day 3 p . i ,  i n t e r f e r o n  was 

d e t e c t a b l e  from  th e  b lo o d  sam ples o f  a l l  th e  12 

b u f f  a lo e s  e x c e p t  N o .29. Peal: t i t r e  o f  i n t e r f e r o n  was 

o b se rv e d  on day  6 p . i ,  On th e  1 0 th  day p . i . , l o w  

l e v e l  i n t e r f e r o n  was d e te c ta b le  from  2 ou t o f  12 

a n im a ls  o n ly  (l'To.15 and 2 0 ) .

C h a lle n g e  v i r u s  in o c u la t io n  d id  n o t  in f lu e n c e  

i n t e r f e r o n  p ro d u c t io n  in  any o f  th e  v a c c in a te d  a n im a ls . 

I t  h o w ev er, s t im u la te d  th e  c o n tr o l  an im als  to  produce 

i n t e r f e r o n  w h ich  was d e te c ta b le  from  th e  3 rd  to  th e  

1 0+h f  o i lo w in g  in o c u la t io n  w ith  v i r u l e n t

v i r u s .

A ll  t h e  a n im a ls  resu o n d ed  to  t i s s u e  c u l tu r e  

r i n d  e rn e  s t  v a c c in a t io n  and d eveloped  n e u t r a l i s i n g  

a n t i b o d i e s ,  w hich  a re  shown in  T ab le  24* P iv e  ou t o f

th e  12 v a c c in a te d  a n im a ls , showed low ie s re l c i r c u l a t i n g

a n t i b o d i e s  on d ay  6 a t  th e  e a r l i e s t ,  which su b s e q u e n tly
„ ^ 2 .35

In c re a s e d  and a t t a i n e d  a  mean u i t r e  lo g  10 on 

d ay  14 p . i .



C h a lle n g e  v i r u s  in o c u la t io n  to  v  

a l s o  s t im u la te d  a n tib o d y  p ro d u c tio n  in  com- 

a n im a ls .  The e a r l i e s t  c i r c u l a t i n g  n o v t. i 

a n t i b o d i e s  from  th e  b lood  sam p les o r react.-? 

w ere  o b se rv e d  on day  8 p . i .  V i r u le n t  v.. . 

a p p a r e n t ly  d id  n o t  in f lu e n c e  th e  a n tib o d y  

i n  v a c c in a te d  b u f f a l o e s .

~ 108 -
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DIPrEI.QTn.flTl1 0? RESISTANCE 

HT0CU1ATED WITH 35&T 106 *0

TABLE 22
TO RTH1BRPEST r i F i l  >IC!f '3UJ’FAL01 .S 

TCID50 TISSUE CUIiTt US RE ie r p l s t  VACCEIE

In t e r v a l
t

CLBTICA1 IU& PQBS13
TT\ A y 4  •»« .

Humber
j->*3 0 w v-.xl
V a c c in a t io n fe ro n body P y re x is  l a c r im a l i a s  o.l l i  o r:‘hoe , Sequelae

and T i t r  e l i t r e d isch a rg e :)isch t rge
C h a lle n ge -X- *-*

12 48 H ours «•» — II + 4 J. Recovered
13 u it — — K 4 4 -i- tt
14 C o n tro l - - II 4- + 4 ti

15 72 H ours 0 .7 — 1 4 _ j. Recovered
17 11 II 1 ,0 — I 4 — rU it
13 C o n tro l — — H + 4 «L it

21 96 H ours 1 .5 MB Ml Recovered
22 h it 1 .2 — L — - - u
26 C o n tro l - - H 4 4 4 l i e d

28 6 Days 1 .9 0 .2 _ — Recovered
29 it it 1 .3 0 .2 - — — — •< n

31 10 Hays 1 .8 ~ Recovered
32 it ti — 2 .0 ~ — - it

33 C o n tro l — — II 4 4 it

35 14 la y s 2 .2 — —

____
- Recovered

36 ii it — 1 .8 — — —
37 C o n tro l - — K 4 4 j- l i e d
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TABLE 22

= Log 10 IP5C

= Log 10 SITj-q

H = R e c ta l tem peratu-

L = R e c ta l tem perainr

- = Below d e te c ta b le

+ = P o s it iv e

± = Moderate d iarrhoc

4
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TABLE 23

TITHE o p  c i?c inA \Mi : . i  r:iNriEERo:r b : buffaloes ino cu l at c n p it h  
CELL CUL!'.UIIS RINDERPEST VACCINE AIN) SUBSEQIIEITTLY CHAIN JNCfED 

vrfl'ir YlRULENT RINDERPEST v iru s

Anim al
Number

I n t e r v a l  
B etw een  
V a c c in a ­
t i o n  and
C h a lle n g e

12

13

14

15

17

18

POST VACCINATION SAMPLING- HTTLnVAL

———t HOURS ±Jh..VJ
n

4-8 H ours -

it it

C o n tro l

72 H ours

U II

C c n tr o l

21

22

4 Days

241 54

i  — ”

it it T X

48 58

-  0.7.

72 4
— ______

IN)} 1.3

0.7

0.7

1 .0

1 .0

1 .0

1.5

1.3

1.5

1 . 0 }  1.2

1.9 0.7

1 . cl 1 .0

0.7

1.3

1.9

0.7

1.9
.  m

1 .0

1.6

1.3

0.7

x . J

1 .6 1 1 .0  -

10

1.6

1 .0

1.2

0 .7

121

0.7

X.O

I T TI
„ i ____

26 1 C o n tro l i 
f -

_____ J , im~
- M

i___i
- i - i - r -

1 1 i .--.I _ _ 1

IT ~-  }Tr*
___i___

0 .7  0.71 1 .0  
. _ J  1

28 | L ays | ~ |~  
i i i _J

C"~*•

0
 I I1 *■ ■ — 

i 1 . 2 ( 1 . 9 ( 1 . 5 1  -  1 -  ! -
J ------L 1  -!---------— •— ■ -  ■ -- i — ■,r 1

r  “ i - i -  i
i i 1

-  I - H  -
i l l - — .

1 . 0 1 .8 ( 1 .5  

i ___
I -  i -  i -
____!.....- 1 _

51 j 10  x/ays
i t

-  j -  , - J O * 7
1 .3 1 1 .8 |1 . 2 |  -  | -

i

t_
i
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TA3DB 23

HOURS DAYS

32 10 D ays - - - 0.7 1 .3 , s , 5 1 .0 - -

33 C o n tro l —
'

-

-

- ~ - - - ~

35 14- D ays — - -

____ Y

1 .0 0 .7 1 .8 1 .0 - - -

36 » » — - - 0.7 0 .7 0 .7 1 .5 1 .3 0 .7 - - —

37 C o n tro l — - - - - - - - - - - -

T r*  = T races
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rr» ATTT.T? ’A

•TITUTV 0*
X1T0CUIATED

— TCr A I.Jl3C :Ji lit BUFPAlOijo

vaochiB aitd
7IRUia::I RljlDERPSST VIRUS

Animal
I n t e r v a l
B etw een

HOC52 ‘V'ACCriAUIOIT S j•J1P1IHG I1TTERVAL

Humber V a c c in a ­
t i o n  and
C h a lle n g e

HOURS BAIT
0 24 r43 |5s| 72 6! - ... 8 10 I 12 -1JL*r

12 48 H ours - - 1" — — r - 0*2 1 .2 1 .5 1 .8 2 .2
13 ti i» - r

- - ' 1 .8 1 .8 2 .0 2.5 2 .8

14 C o n t r o l -
1-

- -
■

- - 0.8 1 .8 2 .3

15 72 H ours —
p r ~ - — j_j

 ] 00 2 .2 2 .2

CO 
I OJ

17 n u - - : - - - 1- — 0 .2 1 .1 2.0 2 .3 I 2 .3
18 C o n tro l - - - ~ - - - - - 0 .9 1 .1

21 4 D ays P - - o
 j

ro
 ] o.s 1 .8 2 .0 2 .8

22 tt n - ~ - - - - 0.4 0 .9 1 .8 2 .2

26 C o n tro l - -
! ~

- - i - -
t i 

-  1
„

S r .* 0 .2

28 , o .oays ~ r - - - j 0 .2 | 1 .1 1 .8 2.3
?o ! ti n

•

_

u G.
L I
u

L
L _ u

^ o rs

u R
10 Hays 1 - “ -  1 - -  i - j -  i 0.2 0 .9 3.8 l 1.8

32 " " - - 1 - - - i - 1 - i - 10.8! 1 .8  | 2 .0  j 9 9
33 j C o n tro l

1
- -

1-
1-1 

1
-

1 h
-  1 -  I -1 

1 1 1
- 1

ii-
- 1

1
-  i

1
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livtuO Tt A VQ i

0
FT
24 34

! ./n t^ o  • “ i - '7 2 ' /*
i

3 10 nr *7 »
t

35 14 Days - - - O e ro

r----------

1 .1 1 .8 2 .3 2 .2

36 it t» - ~ - - - - - - 1 .8 2 .0 2 .3 2 .8

37 C o n tro l ~ - - - - - - - - - - -

* I r .  = T ra c e s
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7 . 4 .  PIS CUSS IO F;

In  t h i s  i n v e s t i g a t i o n ,  f a c to r s  w hich 

m ig h t l i m i t  v i r u s  p ro p a g a t io n  and th u s  a id  in  th e  

a n im a l r e c o v e r y  h a v e  been  c o n s id e re d . The v e ry  

f i r s t  f a c t o r  w h ic h  s t r i k e s  th e  mind i s  th e  dev e lo p ­

m en t o f  s p e c i f i c  a n t i - r i n d e r p e s t  a n tib o d y . R e s u l ts  

o f  th e  p r e s e n t  i n v e s t i g a t i o n  shown in. T ab le  24, 

i n d i c a t e  t h a t  a n t ib o d y  was f i r s t  d e te c te d  on day 6 p . i .  

w i th  TCRV. T h is  o b s e rv a t io n  i s  in  com plete  agreem ent 

w i th  th e  f i n d i n g s  o f  o th e r  w o rk e rs  who have s tu d ie d  

t h e  d ev e lo p m en t o f  r i n d e r p e s t  n e u t r a l i z in g  a n tib o d y  

i n  c a t t l e  and d e m o n s tra te d  i t  to  be f i r s t  d e te c ta b le  

b e tw een  6 and 10 days p . i .  (P lo w rig h t and F e r r i s ,

1 9 5 9 b ; J o h n s o n , 1962b ; Jo h n so n ,a n d  S m ith , 1962;

T a y lo r  and P lo w r ig h t , .  1965; P lo w rig h t and T a y lo r ,

1 9 6 7 ; and Okuna and Rweyemamu, 1974)*

R e s u l t s  d e s c r ib e d  in  T ab le  23 , show th a t  

i n t e r f e r o n  was d e te c te d  in  th e  b lood  o f  v a c c in a te d  

b u f f a lo e s  on th e  3 rd  day p o s t  v a c c in a t io n .  T his 

a s p e c t  o f  th e  o b s e rv a t io n s  c o in c id e s  w ith  th e  

r e s p o n s e  b e fo r e  th e  developm ent o f s p e c i f i c  a n tib o d y  

/  i n  th e  c a s e  o f  many v i r u s e s ,  in  v iv o , such  as in f lu e n z a ,  

v a c c i n i a ,  y e llo w  f e v e r ,  TCDV, m e a s le s , and IT  s t r a i n  

o f  r i n d e r p e s t  v i r u s  ( I s a a c s  and H itc h c o c k , I9 6 0 ;

B aron and B u c k le r ,  1963; Glasgow and H a b e l, 1963;

W heelock and S i b e ly ,  1965; P e t r a i l i ,  M erigan  and W ilb e r , 

1 9 6 5 a .b ; B a ro n , B u c k le r , F riedm an and M cCloskey, 1966;



O b s e rv a tio n s  re c o rd e d  in  T ab le  2 2 , in d ic a te  

t h a t  t h e r e  was a  ten d e n c y  f o r  an im als  t h a t  had  c i r c u ­

l a t i n g  i n t e r f e r o n  to  show m arked a b i l i t y  o f  p r o te c t io n  

a g a i n s t  v i r u l e n t  i n f e c t i o n  even when c i r c u l a t i n g  

n e u t r a l i s i n g  a n t ib o j i^  fr&sj n o t  d e te c ta b le *  t f  'U

i n  a d d i t i o n  to  t h i s ,  i t  i s  n a t u r a l  th a t
?  '-------

some f a c t o r  o t h e r  th a n  in te r f e r o n  m ust be ta k e n  in to  

c o n s i d e r a t i o n  t o  i n t e r p r e t  th e  r e s u l t s  h i t h e r t o  

o b ta in e d *  r u t  i t  i s  h a rd ly  p o s s ib le  t h a t  b e fo re  th e  

a p p e a ra n c e  o f  d e m o n s tra b le  l e v e l  o f n e u t r a l i z i n g  

a n t i b o d i e s ,  t h e  m echanism  o f p re v e n tin g  in f e c t i o n  

w i l l  come i n t o  o p e ra t io n  by th e  p a r t i c i p a t i o n  o f an 

am ount o f  n e u t r a l i z i n g  a n t ib o d ie s  so l i t t l e  to  be 

d e te c t e d  b e f o r e  day  6 p . i ,  Absence o f  n e u t r a l i z in g  

a c t i v i t y  from  t h e  serum  sam ples c o l le c te d  i n  th e  

e a r l y  s t a g e s  o f  ECHV i n f e c t i o n  (T ab le  2 4 ) , ap p ea ran ce  

o f  i n t e r f e r o n  fo l lo w in g  46 h o u rs  o f  v a c c in a t io n  

(T a b le  2 5 ) ,  and  r e s i s t a n c e  to  v i r u l e n t  i n f e c t i o n  on 

d ay  3 (T a b le  2 2 ) ,  su g g e s t  a. p o s s i b i l i t y  t h a t  i n t o r - ^  

f e r o n  m ig h t h av e  p a r t i c i p a t e d  in  p r o te c t io n  a f fo rd e d  

i n  th e  e a r l y  s t a g e s  o f  in f e c t io n *  The a b i l i t y  o f  

i n t e r f e r o n  p ro d u ce d  in  v iv o  to  a f f e c t  th e  c o u rse  o f  

v i r a l  i n f e c t i o n  h a s  been d e s c r ib e d  by many w orkers  

( I s a a c s  and H itc h c o c k , I9 6 0 ; H itch co ck  and P o r t e r f i e l d ,  

1961 ; F rie d m a n , B a ro n , B u c k le r  and S t e i n n u l l e r ,  1962). 

Thus th e  e x p e r im e n ts  r e p o r te d  in  t h i s  c h a p te r  in d ic a te
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t h a t  in te r f e r o n  p?^a^^a ro le  in  e a rly  p ro te c tio n  

a f fo rd e d  by TCRV. C irc u la tin g  in te r fe ro n  in  b u ffa lo  

was dem onstra ted  a f t e r  43 hours of vaccine in je c t io n . 

T h is in te r v a l  i s  long when compered w ith  th e  f in d in g s  

o f  Baron and B u ck le r, (1963), who d etec ted  c i r c u la t in g  

in te r f e r o n  in  mice one hour a f t e r  in travenous inocu­

l a t i o n  o f HDV, The r e s u l t s  o f TCRV s tim u la ted  in te r ­

fe ro n  in  b u f fa lo e s  a re , however, comparable w ith 

th e  f in d in g s  o f  F u j i s a k i , I s h i i  and l/a tanabe, (1968), 

who d e te c te d  c i r c u la t in g  in te r fe ro n  in  r a b b i ts  on 

th e  2nd and 3rd  day p . i .  v /ith  la p in ise d  r in d e rp e s t  

v i r u s  s t r a i n  (LT)* T h is  seems to  be a g en e ra l 

c h a ra c te r  o f in te r f e r o n  response in  anim als (Baron 

and Levy, 1966). The f a i lu r e  o f  i n t e r f e r o n  to  

p e r s i s t  may be r e la te d  to  the  observation  th a t  c e l ls  

which have absorbed  or produced la rg e  amounts of 

in te r f e r o n  do n o t  produce in te r fe ro n  on subsequent 

in f e c t io n  w ith  th e  same v iru s  and th a t  th e  absorbed
x

in te r f e r o n  i s  n o t  e x tra c ta b le  in  a c t iv e  form  (Vagner, 

3961 ). On th e  o th e r  h an d , low  l e v e l  i n t r a c e l l u l a r  

in te r f e r o n  p e r s i s t s  fo r  s e v e r a l  days and p a r t i c i p a t e s  

i n  l a t e r  s t a g e s  o f  re c o v e ry  d e s p i te  th e  a b se n c e  o f 

c o n tin u e d  i n t e r f e r o n  p ro d u c tio n  ( I s a a c s  and  Westwood, 

1959; L o c k a r t  end H orn , 1963; P aucker and C a n te l l ,  1953 

and  Friedm an, 1 9 6 4 ) #  Thus th e  r e l a t i o n s h i p  betw een
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t h e  app ea rap .ee  o f  r e s i s t a n c e  to  c h a lle n g e  v i r u s  and 

t h e  p re s e n c e  o f  i n t e r f e r o n  in  th e  "blood o f  b u f fa lo e s  

i n d i c a t e  t h a t  e a r l y  p r o t e c t io n  a f fo rd e d  by TORY' i s  

m e d ia te d  by  i n t e r f e r o n  p ro d u c t io n .

7 .  5 . S b im R Y :

1 . L ot: l e v e l  i n t e r f e r o n  was d e te c te d  in
/ 6 0t h e  s e r a  o f  b u f f a lo e s  a f t e r  4-8 h o u rs  o f 10' * As

TCjJ)rA TORY in tr a v e n o u s  in o c u la t io n .50

2 . A nim als c h a lle n g e d  a t  43 h o u rs  p . i .  

succum bed to  v i r u l e n t  i n f e c t i o n  in  th e  same manner

a s  th e  c o n t r o l .  Those c h a lle n g e d  72-96 h o u rs  p . i .  we r e  

p r o t e c t e d ,  b u t  showed a  t r a n s i e n t  m ild  r e a c t i o n .

A n im als c h a l le n g e d  on day , 10 and 14 were s o l i d ly  immune

3 . I n t e r f e r o n  was a ls o  d e te c te d  from th e

b lo o d  o f  c o n t r o l  a n im a ls , 3 -10  days fo l lo w in g  c h a lle n g e  

i n f  e c t i o n .

4 . C i r c u la t in g  n e u t r a l i z in g  a n t ib o d ie s  from  

th e  v a c c in a te d  b u f f a lo e s  \vere d e cec ted  a t  th e  earlier*fc 

on day 6 p . i *  .a n tib o d ie s  w ere d e te c te d  on day 8 i r o n  

th e  a n im a ls  s u b je c te d  to  v i r u l e n t  c h a l le n g e  a lo n e .

5 # E a r ly  p r o te c t io n  a ffo rd e d  by  TORY in  

b u f f a lo  t o  v i r u l e n t  v i r u s  in f e c t io n  h as c o n c lu s iv e ly

b een  shown to  bo due to  th e  developm ent o f  endogenous

i n t e r f e r o n



CHAPTER 8

GPITPRAl p i s  PUSS IQ] I

The r e s e a r c h  r e p o r te d  in  t h i s  t h e s i s  was 

d e s ig n e d  t o  s tu d y  v i r a l  i n te r f e r e n c e  in  r i n d e r p e s t ,  

w h ich  h a s  "been a  n a t t e r  o f  c o n je c tu re  f o r  a  lo n g  t i n e  

( P f a f f ,  3 933; B r o th e r s to n ,  1951a; Sim pson, 1954; 

P lo w r ig h t  and P e r r i s ,  1959b; Johnson , 1 9 6 2 b ). A spects 

o f  c r i t i c a l  s tu d y  w ere : th e  p ro d u c tio n  o f  in te r f e r e n c e

i n  v i t r o  and i n  v iv o  a s  a r e s u l t  o f r i n d e r p e s t  v i r u s  

i n f e c t i o n ;  w h e th e r  in t e r f e r e n c e  p layed  a p a r t  in  

p r o t e c t i o n  from  r i n d e r p e s t  i n f e c t i o n ,  and t o  i n v e s t i ­

g a te  and e v a lu a t e  v i r a l  i n te r f e r e n c e  and i t s  r o le  in  

e a r l y  p r o t e c t i o n  o f  b u f f a lo  a ffo rd e d  by t i s s u e  c u l tu r e

T hese  o b je c t iv e s  have  been a c h ie v e d . The 

r e s u l t s  efhor? t h a t  v i r u l e n t  and  f u l l y  a t t e n u a te d  r i r d e e ­

p e s t  v i r u s  in d u ce d  in te r f e r o n  p ro d u c tio n  i n  BK c u l tu r e s  

an d  i n  b u f f a l o  and t h a t  v i r a l  in te r f e r e n c e  was m ed ia ted  

by  in te r f e r o n *  F u rth e rm o re , th e s e  resu3. i-s in d ic a te  

t h a t  i t  i s  p o s s ib l e  to  m o n ito r  v i ru s  v i r u le n c e  by 

a s s e s s in g  th e  i n t e r f e r o n  induced  by Phe v i r u s  and
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t h e  d e p r e s s io n  i n  th e  c h a l le n g e  v i r u s  y i e l d .  

C o n s e q u e n tly ,  t h e  f in d in g  t h a t  a v i r u l e n t  v i r u s  

s t r a i n  p ro d u ce d  n o re  i n t e r f e r o n  and th e  f a c t  t h a t  

’'K a b e te  0 ” v a c c in e  s t r a i n  i n t e r f e r e d  w ith  v i r u l e n t  

v i r u s  in  c a t t l e  (P lo w rig h t and P e r r i s ,  1959b;

Jo h n s o n , 1 9 5 2 b ) , s u g g e s t  t h a t  th e  e f f e c t  o f  v i r u s  

v i r u l e n c e  was m asked by in te r f e r o n  in  b o th  th e  BIC 

c u l t u r e s  and i n  b u f f a l o ,  M oreover, th e s e  r e s u l t s  

a l s o  show t h a t  TORY v i r u s  in f e c t io n  in  b u f f a lo  s t i ­

m u la te d  t h e  p ro d u c t io n  o f  i n te r f e r o n  fo llo w e d  by 

a n t ib o d y  f o r m a t io n  and c l e a r l y  d em o n s tra te  t h a t  th e  

c e l l  c u l t u r e  "K a b e te  0n s t r a i n  r in d e r p e s t  v i r u s  

v a c c in e  i s  c o m p le te ly  inocuous f o r  th e  d o m es tic  

hnffal'v i4- o (Plowright and Torris,

1962b? Jo h n s o n , 1 9 5 2 b ),

n o s t  s i  cm i f  le a n t  f in d in g s  a r c ,  t h a t  

t h e  a d d i t i o n  o f  v a c c in e  a d d i t iv e  to  th e  v a c c in e  f l u i d  

s t a b i l i z e d  th e  v i r u s  a g a in s t  exposu re  to  h e a t  a t  56'JC 

and a g a i n s t  U V - i r r a d ia t io n .  U V - ir ra d ia te d  o r  a c t iv e  

TORY v i r u s  had  th e  a b i l i t y  to  i n t e r f e r e  w i th  homologous
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a a w e l l  e s  h e te r o lo g o u s  v i r u s e s .  The v i r a l  i n h i b i t o r  

produc. r K c u l tu r e s  f u l f i l l e d  th e

b i o l o g i c a l  c r i t e r i o n  to  be c l a s s i f i e d  a s  i n t e r f e r o n  

(L e v in e  and ZTichol, 1 9 7 0 ), and t h a t  th e  f u l l y  a t te n u a te d  

MK a b e te  0U r i n d e r p e s t  v a c c in e  v i r u s  had  an enhanced 

i n t e r f e r o n  in d u c in g  p ro p e r ty  compared w ith  th e  

v i r u l e n t  non—c o n ta g io u s  ••RBOX” and th e  v i r u l e n t  

c o n ta g io u s  MPAK" s t r a i n s  r e s p e c t iv e ly .  The r e l a t i o n s h i p  

among th e  a p p e a ra n c e  o f  c i r c u l a t i n g  i n t e r f e r o n ,  th e  

a b se n c e  o f  d e t e c t a b l e  l e v e l s  o f n e u t r a l i z i n g  a n tib o d y  

and  r e s i s t a n c e  t o  v i r u l e n t  i n f e c t io n  show t h a t  i n t e r ­

f e r o n  was r e s p o n s i b l e  f o r  e a r ly  p r o te c t io n  a f fo rd e d

h-r TCRV v i r u s .  The d e te c t io n  o f  i n t e r f e r o n  in  th e

 ̂r‘~'o (VI ^  '  -*'**-̂ ■*” >

-\rr t  5 (JR. S El a  Cl ©

-f* r~.  ̂P r*

w  p io v r ig h t  ( 1 9 6 4 ) ,  t h a t  co m p le te  change 

r>i c'-nc-ori opv t h a t  th e  ch an g in g  o f

m ed ia  from  c u l t u r e s  in f e c te d  w ith  TCRV r e l e a s e d  more 

v i r u s  i n t o  che su rro u n d in g  f r e s h  f l u i d .

I t  sh o u ld  be n o te d  th e r e f o r e ,  from  th e s e  

. e s u i t s  t h a t  v a c c in e  a d d i t iv e s  sh o u ld  oe c a r e f u l l y  /  

considered and  p ro b a b ly  e v a lu a te d  b e fo re  tn e y  a re  j

N
vxl
h>
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ad d ed  to  th e  v a c c in e  f lu id *  Due to  th e  enhanced 

i n t e r f e r o n  in d u c in g  p ro p e r ty  by f u l l y  a t t e n u a te d  

" E a b e te  0 ” s t r a i n  compared with, v i r u l e n t  “RBOK” and 

nPAKn s t r a i n s ,  in c r e a s e d  i n t e r f e r o n  in d u c in g  c h a ra c te r  

o f  th e  v i r u s  may be used  as a  m arker o f  v i r u s  a t t e n u a t io n .  

T h ese  o b s e r v a t io n s  a r e  a l s o  in  fa v o u r  o f th e  use  o f  

TORY v i r u s  in  t h e  e v e n t o f  r i n d e r p e s t  o u tb re a k s  because  

o f  i t s  i n t e r f e r o n  in d u c in g  a b i l i t y ,  in s te a d  o f  gamma 

g lo b u l in  w h ich  i s  g iv e n  f o r  th e  same p u rp o se .

I n s p i t e  o f  th e  homogeneous n a tu r e  o f 

r i n d e r p e s t  v i r u s  s t r a i n s  (P lo w r ig h t, 1 9 6 8 ), a v i r u l e n t  

s t r a i n s  p ro d u c e  CP'i; o f  a  d i f f e r e n t  m orphology when 

com pared w ith  t h e  CP3 p roduced  by v i r u l e n t  s t r a i n s  

(P lo w r ig h t ,  1 9 6 2 c 5 1963b; P lo w rig h t and P e r r i s ,  1962a: 

M e s s ,  1 9 6 3 ) . The e x p la n a t io n  i s  t h a t  t h i s  d i f f e r e n c e  

iu<3̂  be due to  d i f f e r e n c e s  am ongst th e s e  s t r a i n s  w ith  

-’A s p e c t  t o  t h e i r  a b i l i t y  lo  in d u ce  i n t e r f e r o n .  T here 

i s  t h e r e f o r e  a  n eed  to  p u rsu e  f u r t h e r  s tu d i e s  to

e lu c id a t e  th  i s  po i n t ,
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Sor e r i n d e r p e s t  virus strains such as 

“Karate 0" (Plowriaht and Perris, 1962h) and “RB0Ku 

(B ru th e rs fc o r  5 1951t>: ’1 o’ .right, 1952)> do not spre<../l

V)V contact. These strains do replicate in the "body 

of .inoculated a n  d u a ls  (Savior and Plowright, 1955; 

KaCovan, 1956) a id -durir g the present work, they have 

beoTi shown to possess a. more emanced aoility to 
induce interferon then the virulent contagious "PAi." 

strain. Secretion of interferon from nasal washings 

has been demonstrated in human subjects following 

virus infection (Jao, ’,/heelock and Jackson, 1970).

It could therefore be postulated that due to the hi.'-u 

interferon in d u c in g  potential by these strains, there

& hifihu-l. C’
> .i . r* -  ̂JU r* ■» 1 ■»“» *£“ O C* f\ r

~*renchrmato\is tissu e^  or*hthe mucous rut,a cranes a^a w^r—
_..... .. ‘rahil i^r of the^e strains■fcliivi jii&y ± ■* - '

lT0 o.r,r»ed by contact amornst susceptible animals. 

Since there is no relevant information to support 

this view, detailed investigation is thereiore

indicated in this direction.
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E nhance  I i n t e r f e r o n  in d u c in g  a b i l i t y  by

i
v i r u s e s  p ro v e d  t o  be r e s p o n s ib le  f o r  v i r u s  p e rs iE ta n c e  

i n  c e l l  c u l t u r e s  (Ho, and b inders . 1959? W agner, I9 6 0 : 

1 9 6 5 c ) . The v i r u s  p e r s i s t a n c e  th e o ry ,  w hich may 

l i k e l y  be r e s p o n s i b l e  f o r  th e  l i f e  lo n g  Im m unity in  

r i n d e r p e s t ,  i s  s t i l l  n o t  a s c e r ta in e d *  On th e  o th e r  

h a n d , th e  i n f lu e n c e  o f enhanced  in te r f e r o n  in d u c in g  

a b i l i t y  o f  v i r u s e s  on a n tib o d y  p ro d u c tio n  in  an im als  

i s  n o t  c o m p le te ly  a c c e p te d  (H itch c o ck  and- I s a a c s ,

I 9 6 0 5 A n d e rso n , 1965? b e  S o n e r , B i l l i a u  and C le rc q , 

1 9 6 7 ) , The in f lu e n c e  o f  endogenous i n t e r f e r o n  on 

a n t ib o d y  p r o d u c t io n  t h e r e f o r e ,  needs a  c a r e f u l  s tu d y  

i n  o rd e r  t o  a n sw e r t h i s  q u e s t io n .

th e  t h r e e  above  m en tio n ed  a r e a s ,  i s  b o th  d e s i r a b le  
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V ilc e lr ,  J .  ( I 9 6 0 ) :  An in te r f e r o n  l i k e  su b s ta n c e

.L c l  cased , from  t i c k —borne  e n c e p h a l i t i s  v i ru s  

i n f e c t e d  c h ic k  embryo f i b r o b l a s t  c e l l s ,  

n a t u r e ,  (B ond .) 1 8 J , 7 5 - 7 4 .

V i lc e k ,  JR ( 1 9 o 4 ; : P ro d u c tio n  o f  i n t e r f e r o n  by

n ew born  and a d u l t  n ic e  in f e c te d  w ith  

S in d b i s  v i r u s .  V iro lo g y , 2 2 , 651-652 .

V i lc e k ,  J .  (1 9 6 9 ) :  I n t e r f e r o n .  p p .5 .

S p r in g e r - V e r la g ,  W ein, New Y ork.

V i lc h e c ,  A. an d  H i r s t ,  G.K. (1947): I n te r f e r e n c e

b e tw e e n  n e u r o t r o p ic  and o th e r  u n r e la te d  

v i r u s e s .  J .  Im m unol. 5 J ,  125 -140 .

W agner, R .R . ( I9 6 0 ) :  V i r a l  i n t e r f e r e n c e .  Some

r*r>r-_r id  o r a t i o n s  o f  juuxu m ecnanisms and t h e i r  

p o t e n t i a l  r e ? ^ t io n s h ip  to  h o s t  r e s i s t a n c e .

B a c t .  R ev . 24 , 15 1 -1 6 6 .

W agner, R .R . ( l 9 b l j :  B io lo g ic a l  s t u d i e s  o f  in te r f e ro n *

I :  S u p p re s s io n  o f  c e l l u l a r  i n f e c t i o n  w ith  E aste-m

e q u in e  e n c e p h a lo m y e l i t i s  v i r u s .

V i r o lo g y ,  1 3 , 3 2 3 -337 .



- 174 -

>.agner, R.R. (1 9 6 3 s.): B io lo g ic a l  s t u d i e s  o f  i n t e r ­

f e r o n .  I I :  T em poral r e l a t i o n s h i p  o f  v iri^ s
v*!

and i n t e r f e r o n  p ro d u c tio n  by c e l l s  in f e c te d  

w i th  E a s te r n  e q u in e  e n c e p h a lo m y e li t is  and 

i n f l u e n z a  v i r u s e s .  V iro lo g y , 19 . 215-224 .

Y/agner, R .R . (1 9 6 3 b ): I n t e r f e r o n  c o n t r o l  o f  v i r u s

i n f e c t i o n .

T r a n s .  A sso c . Araer. P h y s ic ia n s ,  7 6 , 92-101.

Y/agner, R .R . (1 9 6 3 c ): C e l lu l a r  r e s i s t a n c e  to  v i r a l

i n f e c t i o n ,  w i th  p a r t i c u l a r  r e s i s t a n c e  to  

en d o g en o u s i n t e r f e r o n .  B a c t. R ev . 27, 72 -86 .

V/agner, R .R . (1 9 6 4 ): I n h i b i t i o n  o f  i n t e r f e r o n

b io s y n t h e s i s  by a c tin o n y c in -B .

IT a tu re , (B ond.) 204 , 49-51 .

YTwxp^cr, R .R . :.nd E uang, A .C. (x 9 o 6 ;; j j i h i h i t i o n  

o f  RITA and i n t e r f e r o n  ^ y n th e n i?  in  E s rb s -2  

c e l l s  i n f e c te d  w ith  v e s i c u l a r  s t o m a t i t i s  v i r u s .

V ir o lo g y ,  28 , 1 -1 0



- 175 -

W agner, R .R . ,  L evy , A .H ., S n i jd e r ,  R .M ., R a t c l i f ,  G.A. 

end  H y a t t ,  D.F* (1 9 6 3 ): B io lo g ic a l  p r o p e r t i e s

o f  two p la q u e  v a r i e n t s  o f v e s i c u l a r  s t o m a t i t i s  

v i r u s .  J .  Im munol. 31 , 112-121 .

W ater s o n ,  A .P . (1 9 6 2 ): Two k in d s  o f myno v i r u s .

IT a tu re , ( l o n d . )  1 9 5 » 1163-1164.

W a te rs o n , A .P . (1 9 6 3 ): The o r ig in  end ev a lu a tio n

o f v i r u s e s .  I :  V irus o r ig in , degenerate

b a c t e r i a  or v a g ra n t  genes.

Hew S c i e n t i s t ,  18, 200-202,

W a te rso n , A .P , ,  C ru ic k sh a n k , ^ .G . ,  L a u re n c e , G.D. 

and  K a n a re k , A.D, (1 9 6 1 ): The n a tu r e  o f

m e a s le s  v i r u s  • vri r o lo g y , 15.# 3 /9 - -  •- 2 •

Watson, H .C . (1 9 5 0 ): Immunisation against
rinderpest by lapinissd virus.

V e t .  Rc; r r,✓  > •

W atson, H .C . (1 9 5 1 ): Immunisation against rinderpest

w ith  l a p i n i s e d  v i r u s .

V e t .  R e c . 63 , 370.



~ 176 -

Y -heelock , 1 .  F . ( I S 3 5 ): I n t e r f e r o n  l i k e  v i r u s  i n h i b i t

in d u c e d  in  human le u k o c y te s  by p h y to h em ag g lu tin  

S c i e n c e ,  14-9> 5 1 0 -5 1 1 •

v lie e lo c k , E .F .  and S ib l e y ,  W.A. (1 9 5 4 ): I n te r f e r o n

i n  hum an serum  d u r in g  c l i n i c a l  v i r a l  I n f e c t io n s  

L a n c e t  1 1 , 532-585*

YTheelock, S .F .  and  S ib l e y ,  Y7.A. (1 9 6 5 ): C i r c u la t in g

v i r u s ,  i n t e r f e r o n  and a n tib o d y  a f t e r  v a c c in a t ic  

w i th  t h e  17 -h  s t r a i n  o f  y e llo w  f e v e r  v i r u s .

Yl:iite

New S n g l .  J .  h e d .

, C-. (1 9 5 3 a ) :  The

t e s t  f o r  r i n f e r p c

273 , 194-193 .

a g a r  d i f f u s io n  p r e c i p i t a t i o n

r ,  j. a v - i  U I f  r  . .

--  ̂♦ — ̂ ̂ ̂ -> I » 'if* '

/ ^ *> >s J- Vi..- . ! . l U i i l v J i l

Of r i n d e r ^ p ^ t  by th e  age:

d o u b le  d i f f u s i o n  p r e c i p i t a t i o n  r e a c t i o n .

?T̂ 4-Lre, (Lond.) 321. 1409*

W h ite , 0* (1 9 6 2 ) : Cel d i f f u s io n  t e s t  i n  th e

d ia g n o s i s  o f r i n d e r p e s t .



- 177 -

!7h il,e , G. a n d  Cowan, 1C.II. (1 9 6 2 ): S e p a ra t io n  o f

th e  s o l u b l e  a n t ig e n s  and i n f e c t i o u s  p a r t i c l e s  

o f  r i n d e r p e s t  and c a n in e  d is te m p e r .

V i r o lo g y ,  1 6 , 20 9 -2 1 1 .

W ild , J.IC .H . and  S c o t t ,  G.R. (1 9 6 1 ): R in d e rp e s t

i n t e r f e r e n c e  w ith  c a p r in is e d  r i n d e r p e s t  v i r u s .  

J .  comp. P a th .  £L , 222-227 .

W ild , F . ,  U nderv/ood, B. and Brown, F. (1974-):
'fL'/bo Kut itrc A

i h ;-rrrie. o—t;h cm 1 octl o k o ra o ter  i s a t ion  —-of
CeM>) ,

a.1 ftil 0 e i  )'V! /i t  r  i r  u y .
/Ibb  -

R ed . M ic r o b io l .  Immunol. 160 , >.C9<,1 ^ .

W ild y , P . (1 9 7 1 ) :  C l a s s i f i c a t i o n  .and n o m en c la tu re

o f  v i r u s e s .  V iro lo g y  m onograph, 5 , p.4-7.

W o o lle y ; P .^ e  (1 9 0 6 ): R in d e rp e s t ,

P h i l i p p .  J .  S c i .  1 ,  577-616



- 173 -

Y e rsh o , P . I .  and  Z hdanov, V.X. (1 9 6 5 ): In flu e n p e
\

o f  PPLO on p ro d u c t io n  o f i n t e r f e r o n  in  

v i r u s  i n f e c t e d  c e l l s .

V i r o lo g y ,  27, 4 5 1 -453 .

Y o u n g n e r, J . S . and S t in e b r in g ,  >.«1. (1 9 0 4 ;:

I n t e r f e r o n  p ro d u c t io n  in  c h ic k e n s  in je c te d  

w i th  B r u c e l la  a b o r tu s .

S c ie n c e ,  1 4 4 * 1022-1023 .

Z e i l g e r , J r . , J .E .  and H o r s f a l l ,  J r . , P . I .  (1944):

I n t e r f e r e n c e  "between th e  in f lu e n z a  v i r u s e s  

t ;  Dhe e f f e c t  o f  a c t iv e  v i r u s  upon ^ne 

m u l t i p l i c a t i o n  o f  in f lu e n z a  v i r u s e s  in  the

c h ic k  embryo.
. ' . C u t  i ✓  , I i •













(V
I)

 
•

—





k











-







STUDIES OP VIRAL INTERFERED-CE INDUCED BY RINDERPEST VIRUS

SYED FIDA/HUSSAIN 
B .S c . (A.H.LtrR T .S c .  (A.H. )

A T h e s is  su b m itte d  in  f u l l f i l m e n t  f o r  th e  D ecree  of 

D o c to r  o f  P h ilo s o p h y  in  th e  U n iv e r s i ty  o f  N a iro b i .

D epartm en t o f  V e te r in a ry  P a th o lo g y  

and M ic ro b io lo g y  

F a c u l ty  o f  V e te r in a ry  M edicine 

/^ U n iv e rs ity  o f  N a iro b i

KENYA



DECLARATION

T h is  t h e s i s  e n t i t l e d  STUDIES ON VIRAL 

INTERFERENCE INDUCED BY RINDERPEST VIRUS 

i s  my o r i g i n a l  work and h a s  n o t  been 

p r e s e n te d  f o r  a  d e g re e  in  any  o th e r  

U n iv e r s i ty ,

SYED FIDA HUSSAIN 
B .S c . (A .H .) } M .S c .(A .H .)



T h is  t h e s i s  has "been su b m itte d  f o r  

e x am in a tio n  w ith  our a p p ro v a l as 

U n iv e r s i ty  S u p e rv is o r s .

P r o f e s s o r  G.rn. M ugera, 

P r o f e s s o r  and H ead, 

D e p artm en t o f  V e te r in a r y  

P a th o lo g y  and M ic ro b io lo g y , 

U n iv e r s i ty  o f  N a i ro b i .

•  •  •  # •  e e e e e e e / t e e e t f e a e e e

Dr. J.S. Kaalnjolo,Jr., 
Senior Lecturer, Departaeat 
of Veterinary Pathology 
and Microbiology,
University of Nairobi.



CERTIFICATE

This is to certify that the thesis entitled STUDIES ON \  I. AT,

INTE R TERENCE INDUCED BY RINDERPEST VIRUS Is cons fide work of 

Mr. E Ida Hussain, Assistant Research Officer, Veterinary i eaearrh i tltut , 

Lahore, Pakistan; and that the part of work completed in I '.boro war. c rrlrd 

out under my supervision, and that this thesis has been oubmltted fo * < : la

with my approval as E x te r n a l  Supervisor.

}

(A. S. AKUTA1 )
I>h.D.(V r.rh.), P.V.FC. (HottO 

D. Pact. (Ix>r>don>.
Secretary,
Livestock r  Diary Development Depart 
Government of the Pun&Jb,
Lahore, Pakistan.

Dated: 1 s t  O c to b e r , 1976



B X T E ft N A L E X A M I N E R

P r o f .  D r . E . H unz,

D i r e c t o r ,  I n s t i t u t e  f o r  C om para tive  T ro p ic a l  

M e d ic in e  and  P a r a s i to lo g y  AND I n s t i t u t e  f o r  

I n f e c t i o u s  and T r o p ic a l  M edicine 

MUNICH UNIVERSITY

I N T E R N A L  E X A M I N E R S

P ro f . G-.M. M u g e ra , D i p .V e t .S c . ,

M .S c . , Ph.D .

P ro fe s s o r  a n d  H ead ,

D epartm ent o f  V e t e r i n a r y  

P a tho logy  a n d  M ic ro b io lo g y , 

UNIVERSITY OE NAIROBI.

Dr.J.S. KaminJolo,Jr., B.V.So.,
D r .n e d .T t t . ,

S e n io r  L e c tu r e r ,  D epartm ent 

o f  V e te r in a r y  P a th o lo g y  

and M ic ro b io lo g y ,

UNIVERSITY OP NAIROBI.

D r . M.M. Rweyemamu, B .V .S c .,  P h .D ., M .R .C .V .S. 

W ellcom e F o u n d a tio n , P i r b r i g h t ,  W oking, 

SURREY. ENGLAND.

/



TABLE 0? CONTENTS

Pa*»i

ACKNOTCEBGrEMENTS ................ .........................................

SUMMARY....................................
LIST OB TABLES ...............................................................

LIST OP FIGURES ............ .. ............................................

1 . INTRODUCTION:

1 . 1 .  H is to r y  and Incid en ce o f

r i n d e r p e s t ..................... ..................

1 . 2 .  C l in ic a l  and p a th o lo g ic a l

fe a tu r e s  o f  r in d e r p e s t ..............  3

1 . 2 . 1 #  Incubation period . . . .  4

1 . 2 . 2 .  C lin ic a l  fea tu re s  . . . .  4

1 . 2 . 3 .  P a th o lo g ica l f in d in  to.

1 . 3 .  P a th ogen esis  ..................................

1 . 4 .  C h a r a c te r is t ic s  o f

r in d e r p e s t  v iru s .........................

1 . 4 . 1 .  C la s s if ic a t io n  ..............

1 . 4 . 2 .  lforphology .......................  11

1 . 4 . 3 .  N ucleic a c id  and c V .' : r

biochem ical p r o p e r t ie s . 12

1 .4*4 .  R esistance to  p h y s ic o ­

chemical a g e n t s .............

1 . 4 . 5 .  A ntigenic s tr u c tu r e

and r e l a t i o n s h i p ..........

1 . 4 . 6 .  In v itr o  c u l t iv a t i o n .  16

(i)



Pages

1.5* Immunity and immunization
I%

in  r in d e r p e s t . . . . . . . . . . . . . .  18

1 . 6 .  O b jectiv e  fo r  a stu d y  of

v i r a l  in te r fe r e n c e  in  

r in d e r p e s t  in f e c t io n .  . . . . . .  22

2 .  REVIEW OP THE LITERATURE Oil INTERF1'ROE:

2 . 1 .  V ir a l  i n t e r f e r e n c e ...................  24

2 . 2 .  I n t e r f e r o n .....................................  29

2 . 3 .  In d u ction  o f in te r fe r o n

by v ir u s e s  .........................  35

2 . 4 .  In d u ction  o f in te r fe r o n  by

n o n -v ir a l  agents ........................ 38

3 . INACTIVATION OP TISSUE CULTURE RI7.D -

PEST VACCINE 3T ULTRAVIOLET EUIADTA "!CE 

AITX) BY BEAT TREATIES? AT 56°C.

3 . 1 .  In trod u ction  • • . • • • . . . • ..........

3 . 2 .  M a ter ia ls  and Methods . . . . . .  3°

3 . 3 .  R e s u l t s ............................................  43

3 . 4 .  T i s  cuss i o n .....................................  59

3,5* Summary ...................    61

4 . INTERFERENCE AND INTERFERON INDUCTION 

BY TISSUE CULTURE RINDERPEST VACCINR

' VIRUS IN VITRO.

4 . 1 .  In tro d u ctio n  .................................

4 . 2 .  M a te r ia ls  and M eth o d s .......... .. 62

(ii)





99 98 8


