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Summary. - Susceptibility o f  Culex tritaeniorhynchus, Cx. Bitaenior-
hynchus, Cx. quinquefasciatus, and  Aedes aegypti to Chandipura 
(CHP) virus was  compared after parental inoculation of  the mosqui­
toes.  Virus  detect ion was d o n e  by indirect immunof luorescence  
(IF). C H P  antigen in  h e a d  squashes  of  all t h e  f o u r  species was s e e n  
at 24 h r  post  infect ion (p. i.). T h e  mosqui toes  suppor ted  t h e  virus 
growth a n d  t ransmission by  bi te  t o  2 days o ld  suckling Swiss albino 
mice.  Ae. aegypti which was  f o u n d  t h e  m o s t  susceptible mosqu i to  
species fo r  C H P  virus can b e  u s e d  as  a subst i tu te  f o r  laboratory 
mice.  
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Introduction -

Chandipura  (CHP)  virus (family Rhabdoviridae,  g e n u s  Vesculovirus) was  
originally isolated f r o m  t h e  s e r u m  of  pat ients  dur ing a n  outbreak of  febri le  
illness in Nagpur  city, Maharashtra ,  India,  in 1965 (Bhatt  a n d  Rodrigues,  1967; 
Rodrigues  et aI., 1972). T w o  o the r  viruses,  viz. dengue  type 4 and  ch ikungunya  
were also isolated dur ing th is  epidemic.  Aedes aegypti mosqui toes  processed 
during t h e  epidemic yielded d e n g u e  a n d  chikungunya viruses b u t  n o  C H P  
virus was isolated. Subsequent ly ,  C H P  virus was isolated f r o m  ph lebo tomine  
sandflies collected at Aurangabad,  Maharashtra ,  India  ( D h a n d a  et al., 1970). 

Recently mosqu i to  inoculation a n d  immunof luorescence  were  successfully 
used fo r  detec ton and  isolation of  dengue ,  Japanese  encephali t is  a n d  chikun­
gunya  viruses (Kuberski  and  Rosen ,  1977; Ilkal et al., 1984; Mourya  a n d  
Banerjee,  1987; Mourya  et al., 1989). It is a simple,  rapid a n d  highly sensitive 
technique .  T h e  present  communica t ion  reports  t h e  multiplication o f  C H P  
virus in fou r  species of  mosqui toes  infected by parenteral  inoculation and  its 
detection by immunof luorescence .  Informat ion  is also provided o n  t h e  vector  
competence  of  t h e s e  mosqui toes  f o r  C H P  virus. 
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Materials and Methods 

Mosquitoes. T h e  species o f  mosquitoes  used in the  study were  Cuiex tritaeniorhynchus, Cx. 
bitaeniorhynchus, Cx. quinquefasciatus, and Ae. aegypti. They were  obtained from the colonies 
maintained in this laboratory. 

Virus. CHP virus  strain 653514, isolated from the serum specimen collected from a human case 
during the  acute phase  o f  il lness in Nagpur in 1965 was  used.  It had undergone 3 intracerebral (i. 
c.) passages  in Swiss  albino mice. T h e  virus  pool had an i.e. titre o f  7.5 dex  LD50/O.O2 ml. 

Mosquito susceptibility and vector competence. Mosquitoes were  infected by parenteral inocula­
t ion  with serial t e n  fold  d i lu t ions  o f  t h e  virus suspens ion  s tar t ing f r o m  10"' t o  10"8, each m o s q u i t o  
receiving approximate ly  0.2 n \  o f  inocu lum.  Five mosqu i toe s  f r o m  t h e  ba tch  inoculated with 10"' 
d i lu t ion were  tes ted six hour ly  each  f r o m  12 u p  t o  54 h r a n d  t h e n  be tween  day 3 post  infect ion (p. i.) 
t o  day 7 p. i. Of  t h e  r ema in ing  ba tches  5 mosqu i toe s  each were  tes ted a t  24 hr ,  30 hr,  and  36 h r  p.  i. 
All t h e  inoculated m o s q u i t o e s  were  held o n  10% glucose  solut ion at 28 - 29 ° C  and  80 - 85% R. H .  

T h e  head  squashes  o f  inocula ted  mosqu i toe s  were  tes ted by indirect immunof luo re scence  ( IF)  
t e c h n i q u e  us ing  C H P  h y p e r i m m u n e  s e r u m  raised in mice  a s  descr ibed by D h a n d a  a n d  Ilkal 
(1985). F o r  s tudying  t h e  vector  compe tence ,  t h e  surviving mosqu i toe s  f r o m  t h e  above  exper iment  
were  used .  Mosqu i toes  inoculated with 10"' d i lu t ion  o f  vi rus  suspens ion  were  al lowed t o  f eed  
overnight  o n  suckl ing 2-day-old mice  o n  day 7 p. i. T h e  mice  were  subsequen t ly  observed daily 
a n d  d e a t h s  were  registered.  T h e  bra ins  o f  sick mice  were  tes ted by "quick"  c o m p l e m e n t  f ixation 
( Q C F )  test  a s  descr ibed by Pavri and  Shaikh (1966) in t h e  second  m o u s e  passage. 

Virus growth. A n o t h e r  expe r imen t  was  carried o u t  t o  fol low t h e  growth o f  t h e  virus  in all f o u r  
species  o f  mosqui toes .  T h e  d o s e  o f  t h e  virus  was  de t e rmined  o n  t h e  basis o f  t h e  previous  experi­
m e n t .  Cx. bitaeniorhynchus and  Cx. quinquefasciatus received 3.5 dex ,  whereas  Cx. tritaenior­
hynchus and  Ae. aegypti received 2.5 dex  LD50. Five mosqu i toe s  were  tes ted o n  a l ternate  days  star­
t ing  f r o m  day  1 p. i. Suspens ions  o f  individual m o s q u i t o e s  were  prepared in o n e  ml  o f  0.75 % 
bov ine  a lbumin  p h o p h a t e  sa l ine  (BAPS).  T e n  fold serial d i lu t ions  o f  these  suspens ions  were  
prepared in BAPS and  inoculated in to  suckling 2-day-old mice  by i. c. rou te ,  t o  d e t e r m i n e  t h e  
growth o f  t h e  virus  in individual mosqui toes .  T h e  t i tre calculated according t o  Reed a n d  M u e n c h  
was expressed a s  "dex"  LD50 (ha ldane ,  1960). 

Results 

Mosquito susceptibility and vector competence 
Mosqui toes  belonging t o  all t h e  fou r  species and  inoculated with 10"' dilu­

t ion o f  C H P  virus were  tested for  t h e  presence of  viral antigen at intervals of  12 
t o  36 h r  p. i. N o n e  of t h e  mosqui toes  tes ted at 12 and  18 h r  were  positive. 
However,  40%, t o  80% showed viral ant igen at 24 h r  (Table 1), t h e n  t h e  n u m b e r  
of  positives at all concentrat ions increased. T h e  positive rate decreased at 
higher  virus di lut ions of  t h e  inoculum.  T h e  m i n i m u m  dose  required for t h e  
detect ion of C H P  antigen in all t h e  th ree  species of  Culex mosqui toes  was 2.5 
dex whereas  in Ae. aegypti it was as low as 0.5 dex. T h e  durat ion of  infection in 
mosqui toes  inoculated with a dilution o f  10"' was studied u p  t o  day 7 p. i. Over 
94% of  t h e  mosqui toes  tes ted af ter  36 hr  were  found  positive. 

T o  de te rmine  t h e  vector competence ,  two  Cx. quinquefasciatus, six Cx. 
tritaeniorhynchus, eleven  Cx. bitaeniorhynchus, and eight  Ae. aegypti mosqui­
toes  were  used.  Cx. quinquefasciatus were  fed o n  a single 2-day-old suckling 
mouse ,  while t h e  remaining th ree  species were fed o n  gron^*" ~ r / l  mice each. 



CHANDIPURA VIRUS IN MOSQUITOES 

FIG-1 

29 

DAYS P I  

4-1 

3 -

2 -

1 -

1 1 1 1 1 1 1 1 
0 1 2 3 4 5 6 7 

DAYS P I  

Fig. 1 
Growth of  Chandipura virus  in four  species o f  mosqui toes  I. Culextritaeniorhynchus;\\. Cx. bitae-
niorhynchus; III. Cx. quinquefasciatus; IV.  Aedes aegypti. 

All the mice became sick and died indicating that all four  species of mosqui­
toes  successfully t ransmit ted  t h e  virus by bite.  T h e  Q C F  tes t  pe r fo rmed  o n  t h e  
brain suspensions  of sick mice  showed a positive reaction fo r  C H P  virus, confir­
ming  infection.  

Virus growth 
T h e  m e a n  virus titre for  all f ou r  species of  mosqui toes  obta ined in suckling 

mice is given in Table  2. It ranged be tween  0.0 t o  3.0 dex  fo r  Cx. tritaenior-
hynchus a n d  Cx. quinquefasciatus, 0.0 t o  3.1 dex  f o r  Cx. bitaeniorhynchus 1.0 t o  
3.5 dex fo r  Ae. aegypti. T h e  m e a n  t i tres plot ted against t i m e  in days clearly 
showed growth of t h e  virus in all f ou r  species of mosqui toes  (Fig. 1). 

Discussion 

In  t h e  present  study,  mosqui toes  were  infected by parenteral  inoculat ion;  
about  40 - 80% of mosqui toes  inoculated with a dilution of  10"1 showed viral 
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Table 2. Growth of Chandipura virus i n  four  species of mosquitoes after parenteral inoculation 

Days post infection 
Species -

1 3  5 7 

Culex 
tritaeniorhynchus 

Titre range 
Menan titre 
S.D 

O
 O

 

1.5-2.6 
2.2 

± 0 . 6 0  

ND 2.6-3.4 
3.0 

± 0 . 5 6  

Culex 
bitaeniorhynchus 

Titre range 
Mean titre 
S.D. 

0.0 
0.0 

1.5-3.5 
2.5 

± 1 . 4  

1.6-3.1 
2.4 

± 0 . 7 5  

2.5-3.5 
3.1 

± 0 . 5 9  

Culex 
quinquefasciatus 

Titre range 
Mean titre 
S.D. 

0.0 
0.0 

1.1-1.6 
1.3 

± 0 . 2 5  

2.2-2.9 
2.5 

± 0 . 3 5  

2.4-3.4 
3.0 

± 0 . 5 5  

Aedes aegypti Titre  range 
Mean titre 
S.D. 

1.0-1.1 
1.0 

± 0 . 0 5  

3.0-4.0 
3.5 

± 0 . 5  

3.4-3.5 
3.4 

± 0 . 0 5  

2.6-2.9 
2.8 

± 0 . 1 7  

S.D. Standard deviation 
N.D. Not done  

antigen at 24 hr p. i. In earlier transmission expreiments (Rao et al., 1969), 
mosquitoes were  infected with CHP virus by feeding on viraemic suckling 
mice. Even though the infected blood was  detected in all the mosquitoes that 
were tested immediately after feeding, the number  that retained the virus  
varied in different species. W h i l e  no virus was  retained in Cx. quinquefasciatus, 
in other species 25% to 50% of the  specimens showed the  presence of  virus  of  
day 10 p. i. and 25% to 90% of them on day 15 p. i. However, in the  present study 
Cx. quinquefasciatus supported multiplication of  the virus  after parenteral 
inoculation and transmitted it by bite to suckling mice. Thus,  the route on 
infection seems to b e  an important criterion in determining the susceptibility 
of  this mosquito species. Therefore,  the  role of  gut barrier, as  suggested by 
Hardy et al.( 1983) needs to b e  investigated. 

T esh andModi(1983) have followed the  growth of  CHP virus in Phlebotomus 
papatasi by parenteral inoculation. They  have shown that the maximum mean 
titre of 5.6 dex was obtained at 48 hr. In the present study, among  Culex spp., 
the maximum titre recorded was  3.5 dex in Cx. bitaeniorhynctus followed b y  3.4 
dex in both  Cx. quinquefasciatus and  Cx. tritaeniorhynchus on day 7 p. i. In Ae. 
aegypti, the maximum titre of  4.0 dex was observed on day 3 p. i. after which 
there was a gradual decline. 

Since CHP virus has a shorter incubation period of  30 to 36 hr in suckling 
mice, it is possible to miss the virus, because mortality in suckling mice within a 
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shorter period can be mistaken as nonspecific. Unlike to mice, in inoculated 
mosquitoes sickness or death is not the criterion for virus presence which 
detection is based on the finding of  viral antigen. Therefore, mosquito inocula­
tion increases t he  chances  of  C H P  virus isolation f r o m  field specimens.  

A m o n g  mosqui toes  tested dur ing t h e  study,  Ae. ae^ypti was t h e  mos t  suscep­
tible. Th i s  species can be  employed for  propagation and  detection of C H P  virus 
as  a subst i tu te  for  laboratory m o u s e  if and  when  necessary. 
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