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Summary :

Cercopithifilaria shohoi n. sp. was found in the relict bovid, 

Capricomis crispus, in Japan, and is described and compared 

with other species in the genus. Adult male and female worms 

were found in subcutaneous tissues of the trunks of 6 serows shot 

in Mt. Zao, Yamagata Prefecture, in the northern part of Honshu, 

the largest island of Japan. The one complete male found was

19.7 mm long, and the five females were 31.6- 50.9 mm long. 

Unsheathed or sheathed microfilariae 104- 122 μ m long were 

taken from the females. One microfilaria was found in the 

sediment of the preservation solution of the tissues, but none were 

found in the blood of the infected serows, so microfilariae may be 

limited to the skin. Males of this species had one pair of papillae 

between perianal and subterminal groups of caudal papillae. In 

having this intermediate pair, C. shohoi n. sp. resembled species 

such as C. faini from an African bovid and C. rugosicauda from 

a European deer. From its morphological characteristics, C. shohoi 

n. sp. seems to be one of the more primitive species in the genus 

Cercopithifilaria.

KEY WORDS : Nematoda, Filarioidea, Cercopithifilaria shohoi n. sp., Bovidae, 

Capricornis crispus, Japan.

Résu m é : C e r c o p it h if il a r ia  s h o n o i  n . s p . ( N e m a t o d a  :

F il a r io id e a )  c h e z  l e  b o v id é  r e l iq u e  Ca p r ic o r n is  c r is p u s , a u  Ja p o n

Cercopithifilaria shohoi n. sp. retrouvé chez le bovidé relique 

Capricornis crispus, au Japon, est décrit et comparé aux autres 

espèces du genre. Des vers adultes mâles et femelles ont été 

trouvés dans les tissus sous- cutanés du tronc de 6 serows du Japon 

abattus au Mont Zao, dans la Préfecture de Yamagata, dans la 

région nord du Honshu, la plus grande île du Japon. Le seul mâle 

complet qui ait été trouvé mesurait 19,7 mm de long, et les cinq 

femelles mesuraient de 31 ,6 à 50 ,0  mm de long. Des 

microfilaires dégainées ou gainées de 104 à 122 μ m de long 

ont été relevées sur les femelles. Une microfilaire a été trouvée 

dans le sédiment de la solution de conservation des tissus, mais 

aucune n'a été trouvée dans le sang des serows infectés ; ainsi, il 

semblerait que les microfilaires résident uniquement dans la peau. 

Les mâles de ce genre avaient une paire de papilles entre les 

groupes périanal et subterminal des papilles caudales. Du fait de 

cette paire intermédiaire, C. shohoi n. sp. ressemble à des 

espèces comme C. faini d'un bovidé africain et C. rugosicauda 

du cerf européen. D'après ses particularités morphologiques,

C. shohoi n. sp. semble être une espèce relativement primitive du 

genre Cercopithifilaria.

MOTS CLÉS  : Nematoda, Filarioidea, Cercopithifilaria shohoi n. sp., Bovidae, 

Capricornis crispus, Japon.

INTRODUCTION _____

T
h e  g e n u s  C ercopithifilaria w a s  n a m e d  o r ig i 

n a lly  a s  a  s u b g e n u s  b y  E b e r h a r d  ( 1 9 8 0 )  f o r  a 

p a ra s i te  o f  a n  A f r ic a n  p r im a te , a n d  e m e n d e d

* D e p a r tm e n t o f  M e d ic a l Z o o lo g y , O s a k a  C ity  U n iv e rsi ty  M e d ic a l 

S c h o o l , A b e n o - k u , O s a k a  5 4 5 - 8 5 8 5 , Ja p a n .

** L ab o rato ry  o f  V e te rin a ry  A n a to m y , Fa c u lty  o f  A g ric u ltu re , G ifu  U n i 

v e rs ity , G if u  5 0 1 - 1 1 9 3 , Ja p a n .

*** A n im al H u sb a n d ry  R e s e a rc h  C e n te r , Y a m a g a ta - k e n  A g ric u ltu ral  

C o - o p , Y a m a g a ta  9 9 0 - 0 8 9 4 , Ja p a n .

C o rre s p o n d e n c e : S. U n i.

T e l : + 8 1 - 6 - 6 4 5 - 2 0 6 6  -  Fa x : + 8 1 - 6 - 6 4 6 - 3 5 9 0 .

E -m a il : u n i@ m s ic . m e d . o s a k a - c u . a c . jp

P a ra s ite , 1 9 9 8 , 5 ,  1 1 9 - 1 2 6

a s  a  g e n u s  b y  B a in  et al. ( 1 9 8 2 ) .  B a in  e t  al. ( 1 9 8 2 )  d e s 

c r ib e d  m a n y  s p e c i e s  o f  th e  g e n u s  C ercopithifilaria in  

A f r ic a , a n d  p la c e d  s o m e  s p e c i e s  o f  D ipetalon em a a n d  

o th e r  g e n e r a  in to  th e  g e n u s  C ercopithifilaria. H o s t a n i 

m a ls , f o u n d  th r o u g h o u t th e  w o r ld , ra n g e  f r o m  m a rs u 

p ia ls  to  p r im a te s . C h a b a u d  &  B a in  ( 1 9 9 4 )  s u g g e s t th a t 

th e  m e a n s  b y  w h ic h  th e  g e n u s  C ercopithifilaria u n d e r 

w e n t e v o lu tio n a r y  e x p a n s i o n  is  u n u s u a l. T h e  p u r p o s e  

o f  th is  r e p o r t is  to  d e s c r ib e  C ercopithifilaria shoho i n . 

s p . f r o m  a n  u n g u la te , th e  Ja p a n e s e  s e r o w  ( C apricom is  

crispus), a  r e l ic t B o v id a e ,  R u p ic a p r in a e , a n d  to  id e n 

ti f y  th e  r e la tio n s h ip  o f  th e  s p e c i e s  to  o th e r  s p e c i e s  

a m o n g  th e  g e n u s  in  te rm s  o f  m o r p h o lo g ic a l  f e a tu re s , 

g e o g r a p h ic  d is tr ib u tio n , a n d  e v o lu tio n . T h is  s p e c i e s  is 

th e  s e c o n d  in  th is  g e n u s  to  b e  r e p o r te d  in  Ja p a n ;  th e  

f irs t w a s  C. ja p o n ic a ( U n i, 1 9 8 3 )  f r o m  b l a c k  b e a r s .
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MATERIALS AND METHODS

J
a p a n e s e  s e r o w s  ( C apricorn is crispus)  s e e m  to  b e  

o n e  o f  th e  m o s t p r im itiv e  s p e c i e s  o f  b o v id s  ( Im a -  

iz u m i, 1 9 6 6 ) .  S e r o w s  in h a b it m o u n ta in s  h ig h e r  

th a n  1 ,0 0 0  m . T h ir ty - o n e  Ja p a n e s e  s e r o w s  w e r e  k i l le d  

w ith in  a  th r e e - w e e k  p e r io d  ( F e b r u a r y  1 6 , F e b r u a r y  2 3 , 

a n d  M a rc h  2 )  in  1 9 9 7  o n  M t. Z a o  ( 1 ,8 4 1  m )  in  Y a m a -  

g a ta  P r e f e c tu r e  in  th e  n o r th e r n  p a rt o f  H o n s h u , th e  

m a in  is la n d  o f  Ja p a n ,  in  a c c o r d a n c e  w ith  th e  p o l i c y  o f  

th e  A g e n c y  o f  C u ltu ra l A f fa irs , Ja p a n ,  c o n c e r n i n g  th e  

c o n s e r v a tio n  a n d  c o n tr o l  o f  Ja p a n e s e  s e r o w s .

S e r o w s  s h o t in  th e  m o u n ta in s  w e r e  im m e d ia te ly  tr a n s 

f e r r e d  to  th e  A n im a l H u s b a n d ry  R e s e a r c h  C e n te r  in  

Y a m a g a ta  C ity  a n d  n e c r o p s ie d  b y  m e m b e r s  o f  th e  s ta f f  

o f  th e  Ja p a n  W ild li f e  R e s e a r c h  C e n te r  ( T o k y o ) .  T is s u e s  

in  w h ic h  p a ra s i te s  w e r e  s e e n  w e r e  s to r e d  in  2 %  f o r 

m a l in  in  s a l in e ,  a n d  la te r  th e  w o r m s  w e r e  re m o v e d  

f ro m  th e  tis s u e s  u n d e r  a  d is s e c t io n  m i c r o s c o p e .  B lo o d  

s m e a rs  w e r e  m a d e  f r o m  s a m p le s  f r o m  e a c h  a n im a l a n d  

s ta in e d  w ith  G ie m s a ’s  s o lu tio n , b u t s k in  s n ip s  w e r e  n o t 

m a d e .

O n e  m ic ro f i la r ia  f o u n d  in  th e  s e d im e n t o f  th e  p r e s e r 

v a tio n  s o lu tio n  f o r  t i s s u e s  w a s  s ta in e d  w ith  G ie m s a ’s 

s o lu tio n . M ic ro f i la r ia e  w e r e  ta k e n  f r o m  th e  te rm in a l  

p a rt o f  th e  u te ru s  o f  s o m e  o f  th e  p r e s e r v e d  a d u lt 

f e m a le s .  P a rt o f  th e  m id b o d y  o f  a  f e m a le  w o r m  w a s  

e m b e d d e d  in  2 %  a g a r  in  p h o s p h a te - b u f f e r e d  s a l in e , 

s e c ti o n e d ,  a n d  s ta in e d  w ith  h e m a to x y l in  a n d  e o s in .  

D ra w in g s  o f  th e  w o r m s  w e r e  m a d e  w ith  a  c a m e r a  

lu c id a . T h r e e  f e m a le  w o r m s  w e r e  s tu d ie d  b y  s c a n n in g  

e l e c tr o n  m ic r o s c o p y  ( SE M )  b y  m e th o d s  r e p o r te d  p r e 

v io u s ly  ( U n i, 1 9 8 3 ) .  T h e  a g e s  o f  th e  s e r o w s  w e r e  e s t i 

m a te d  b y  r e s e a r c h e r s  a t th e  Ja p a n  W ild li f e  R e s e a r c h  

C e n te r , w h o  c o u n te d  th e  r in g s  o n  th e  h o r n s . S ix te e n  

ti c k s  w e r e  c o l l e c te d  f r o m  th e  s e r o w s ,  a n d  k e p t a l iv e  

in  a  p la s ti c  tu b e  c o n ta in in g  a  s m a ll p i e c e  o f  w e t f i l te r  

p a p e r .

A ll p a r ts  o f  th r e e  Ja p a n e s e  s e r o w s  s h o t  b e tw e e n  

D e c e m b e r  1 9 8 3  a n d  M a rc h  1 9 8 4  in  G if u  P r e f e c tu r e  o f  

th e  c e n tra l  p a r t o f  H o n s h u  w e r e  p r e s e r v e d  in  1 0  %  f o r 

m a l in , a n d  c o n n e c t i v e  tis s u e s  w e r e  e x a m i n e d  f o r  p a r a 

s i te s  o n  A p ril 9 , 1 9 9 7 .

DESCRIPTION

C e r c o p i t h i f i l a r i a  s h o h o i  n . s p .

G e n e ra l :  F ila r io id e a , O n c h o c e r c id a e  ( L e ip e r , 1 9 1 1 )  C h a -  

b a u d  & A n d e r s o n , 1 9 5 9 ;  O n c h o c e r c i n a e  L e ip e r , 1 9 1 1 ;  

C ercopithifilaria ( E b e r h a r d ,  1 9 8 0 )  B a in ,  B a k e r  & C h a -  

b a u d , 1 9 8 2 .

S m a l l ,  s l e n d e r  n e m a to d e s  in h a b i ti n g  s u b c u ta n e o u s  

c o n n e c t i v e  t i s s u e s .  A n te r i o r  e n d  s l ig h t ly  b u l b o u s  

( F ig . 1 ) ;  e ig h t c i r c u m o r a l  p a p i l la e  o n  c e p h a l i c  p la te  

e l o n g a te d  a lo n g  la te ra l  a x is : tw o  la te r o d o r s a l  a n d  tw o  

la te ro v e n tra l  at c o r n e r s  o f  c e p h a l i c  p la te  in  o u te r  c ir c le ,  

a n d  f o u r  sm a ll p a p i l la e  in  in n e r  c ir c le .  A m p h id ia l p o r e s  

a t la te r a l  s id e  ( F ig . 2 ) .  Sm a ll, re f ra c ti le ,  p r e - e s o p h a g e a l  

c u tic u la r  r in g  at th e  a n te r io r  e n d  ( F ig . 3 ) . E s o p h a g u s  

s h o r t,  s im p le , a n d  n o t d iv id e d  in to  a n te r io r  m u s c u la r  

a n d  p o s te r io r  g la n d u la r  p o r tio n s  ( F ig . 1 ) . C u tic le  w ith  

tr a n s v e r s e  s tr ia tio n s . T a i l  o f  f e m a le  te r m in a te d  w ith  

th r e e  c o n i c a l  p r o tu b e r a n c e s  ( F ig . 4 ) .  C a u d a l p a p i l la e  

o f  m a le  a t p e r ia n a l  a r e a , a r e a  b e tw e e n  a n u s  a n d  s u b 

te rm in a l  e n d ,  a n d  s u b te r m in a l  a r e a  ( F ig . 5 ) .  M a n y  

m ic r o f i la r ia e  f r o m  u te r i w e r e  u n s h e a th e d ,  b u t s o m e  

w e r e  s h e a th e d .  P a r a s ite s  o f  Ja p a n e s e  s e r o w s .

M A LE

( O n e  c o m p le te  s p e c i m e n  a n d  tw o  p o s te r io r  p a rts ) : 

B o d y  1 9 .7  m m  lo n g , m id b o d y  1 0 2 - 1 2 2  ( m e a n , 1 1 5 )  μ m  

w id e .  N e rv e  r in g  1 0 4  μ m  f r o m  a n te r io r  e n d .  E s o 

p h a g u s  5 1 0  μ m  lo n g . R a tio  o f  e s o p h a g e a l  le n g th  to  

b o d y  le n g th  2 .6  % . T a il 1 6 6 - 1 7 2  ( 1 6 9 )  μ m  lo n g , ta p e re d , 

w ith  th r e e  c o n i c a l  p r o tu b e r a n c e s  ( F ig . 5 ) .

P e r ia n a l  p a p i l la r  g r o u p : S in g le ,  m id - v e n tr a l ,  s e s s i l e  

p a p i l la  im m e d ia te ly  a n te r io r  to  a n u s ;  o n e  p a ir  o f  sm a ll  

p a p i l la e  im m e d ia te ly  p o s te r io r  to  a n u s ;  f o u r  p a ir s  o f  

p e d u n c u la te  p a p i l la e  la te r a l  to  a n u s .

In te r m e d ia te  g ro u p : O n e  p a ir  o f  p e d u n c u la te  p a p i l la e  

lo c a te d  s u b v e n tr a l ly  a p p r o x im a te ly  h a lf w a y  b e tw e e n  

a n u s  a n d  p o s te r io r  e n d .

S u b te r m in a l  g r o u p : T w o  p a ir s  o f  s e m ip e d u n c u la te  

p a p i l la e  a n d  o n e  p a ir  o f  p h a s m id ia l  p o r e s  p r e s e n t ju s t 

a n te r io r  to  p o s te r io r  e n d .

C a u d a l e n d  te rm in a te d  in  a  c u tic u la r  c o n e  a n d  tw o  c u ti 

c u la r  p e ta lo id  a p p e n d a g e s . N a rro w  c a u d a l  a la e  p re s e n t. 

S p i c u le s  w e r e  d is s im ila r  in  s tru c tu re  a n d  o f  u n e q u a l  

le n g th s  ( F ig . 6 ) ;  le f t s p i c u le  2 5 7 - 2 8 6  ( 2 6 9 )  μ m  lo n g , 

d iv id e d  in to  s h a f t a n d  la m in a ;  r ig h t s p i c u le  w ith  b u l 

b o u s  e n d  6 8 - 7 0  ( 6 9 )  μ m  l o n g ;  s p i c u le  ra tio  3 .8 - 4 .1  

( 3 .9 ) .  G u b e r n a c u lu m  a b s e n t.  A re a  ru g o s a  p r e s e n t a t 

c o i l e d  c a u d a l  r e g io n  o f  th e  m a le s . R a is e d  tr a n s v e r s e  

b a n d s  n u m b e r in g  1 1 7 - 1 2 4  ( 1 2 1 )  e a c h  w ith  lo n g itu d in a l  

s tr ia tio n s  f o u n d  o n  th e  v e n tra l  s u r f a c e , e x te n d in g  f r o m  

th e  a n te r io r  b o r d e r  1 ,4 0 4 - 1 ,5 6 0  ( 1 ,4 8 2 )  μ m  f r o m  th e  

a n u s  to  th e  p o s te r io r  b o r d e r  1 5 6 - 3 3 8  ( 2 4 7 )  μ m  f r o m  

th e  a n u s .

FEM A L E

( F iv e  c o m p le te  s p e c i m e n s ,  tw o  a n te r io r  p a r ts ,  a n d  

th r e e  p o s te r io r  p a r ts ) :  B o d y  3 1 .6 - 5 0 .9  ( 4 1 .4 )  m m  lo n g , 

m id b o d y  1 1 2 - 1 5 8  ( 1 4 1 )  μ m  w id e . M ic ro f i la r ia e  w e r e  in  

th e  u te r i  a t th e  m id b o d y  le v e l  ( F ig . 7 ) .  T h e  s m a ll 

r o u n d  m o u th  w a s  s u rro u n d e d  b y  e le v a te d  c u tic le  w h e n  

v ie w e d  b y  SEM  ( F ig s . 8  a n d  9 ) .  N e rv e  r in g  1 9 2 - 2 4 5

12 0 Mémoire
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CERCOPi m i Fl lAWA SHOHOl  N. SP. FROM JAPANESE SEROWS

Fig s . 1-6. —  Cercopithifilaria shohoi n . sp . 1. Fe m ale  an te rio r  e n d ; lateral v ie w . 2. En  f a c e  v ie w  o f  h e ad  o f  fe m ale . 3. En larg ed  an te rio r 

e n d ; lateral v iew . 4 . Fe m ale  p o ste r io r e n d ; lateral v ie w . 5. M ale  p o s te r io r e n d ; v e n tral v ie w . 6. M ale  p o ste rio r e n d ; lateral v ie w ; Sc ale  b ar, 

m ic ro m e te rs.

P a r a s i t e ,  1 9 9 8 ,  5 ,  1 1 9 - 1 2 6
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Fig . 7 . —  Cercopithifilaria shohoi n . s p . ; s ta in e d  c ro s s - s e c tio n  o f  m id 

b o d y  o f  f e m a le . L ate ral  in te rn a l  th ic k e n in g  o f  th e  c u tic le  ( a rro w ) . 

S c a le  b a r , m ic ro m e te rs .

( 2 2 0 )  μ m  f r o m  a n t e r i o r  e n d  ( F i g .  1 ) .  E s o p h a g u s  6 3 2 -  

8 4 7  ( 7 0 8 )  μ m  l o n g .  R a t i o  o f  e s o p h a g e a l  l e n g t h  t o  

b o d y  l e n g t h  1 . 7 - 2 . 3 , %  ( 1 . 7  % ) .  V u l v a  6 4 3 - 9 9 9  ( 8 3 0 )  μ m  

f r o m  a n t e r i o r  e n d ,  a t  a  p o s t e s o p h a g e a l  p o s i t i o n .  C u t i c l e  

w i t h  f i n e  t r a n s v e r s e  s t r i a t i o n s  a t  i n t e r v a l s  o f  0 . 4 - 1 . 3  μ m  

o n  p a r t  o f  t h e  m i d b o d y  ( F i g .  10 ) .  T a i l  2 0 3 - 2 9 4  ( 2 4 5 )  μ m  

l o n g ,  t a p e r e d  t o w a r d  t i p ,  c u r v e d  v e n t r a d ,  w i t h  t h r e e  

c o n i c a l  p r o t u b e r a n c e s  ( F i g .  1 1 ) .

M IC R O FIL A R IA E

( 1 5  s p e c i m e n s  f r o m  t e r m i n a l  p a r t  o f  u t e r i  o f  f e m a l e s ) :  

1 0 4 - 1 2 2  ( 1 0 9 )  μ m  l o n g  b y  5 - 1 0  ( 7 )  μ m  w i d e .  D e l i c a t e  

s h e a t h  w a s  f o u n d  o n  s o m e  m i c r o f i l a r i a e  ( F i g .  1 2 ) ,  b u t  

m a n y  m i c r o f i l a r i a e  a t  t h e  t e r m i n a l  p a r t  o f  t h e  u t e r u s  

w e r e  u n s h e a t h e d  ( F i g .  1 3 ) .  A n t e r i o r  e n d  b l u n t l y  

r o u n d e d ,  a n d  r e f r a c t i l e  a p p a r a t u s  a t  h e a d  o f  t h e  

c e p h a l i c  s p a c e .  T h e  p o s t e r i o r  p a r t  a f t e r  t h e  p h a s m i d s  

t a p e r e d  s h a r p l y  ( F i g .  1 3 ,  a r r o w ) .  T h e  m i c r o f i l a r i a e  

w e r e  f l a t t e n e d  d o r s o v e n t r a l l y .

O n e  m i c r o f i l a r i a  t a k e n  f r o m  t h e  s e d i m e n t  o f  t h e  p r e 

s e r v a t i o n  s o l u t i o n  m a t c h e d  t h e  m i c r o f i l a r i a e  t a k e n  f r o m  

f e m a l e  s p e c i m e n s  o f  C. s h o h o i  n .  s p .  ( F i g .  1 4 ) .  M i c r o 

f i l a r i a e  w e r e  n o t  f o u n d  i n  t h e  b l o o d  s m e a r s  o f  t h e  

i n f e c t e d  s e r o w s  o r  2 0  h i s t o l o g i c a l  s e c t i o n s  o f  c o n n e c 

t i v e  t i s s u e s .  F o u r  l a r g e  t i c k s  ( H a em a p h y sa lis  s p . )  w e r e  

s e l e c t e d  a n d  d i s s e c t e d  t h r e e  w e e k s  l a t e r ,  b u t  l a r v a e  o f  

f i l a r i a l  p a r a s i t e s  w e r e  n o t  f o u n d .

T h i s  d e s c r i p t i o n  w a s  b a s e d  o n  t h e  s p e c i m e n s  f r o m  

Y a m a g a t a  P r e f e c t u r e .  T h e  p a r a s i t e s  w e r e  f o u n d  i n  s i x  

s e r o w s  a l l  0 . 5 - 9 - 5  y e a r s  o l d ,  a l t h o u g h  t h e  s e r o w s  e x a 

m i n e d  w e r e  u p  t o  2 0  y e a r s  o f  a g e .

S p e c i m e n  f r o m  G i f u  P r e f e c t u r e :  O n e  f e m a l e  s p e c i m e n  

w a s  f o u n d  i n  t h e  c o n n e c t i v e  t i s s u e  o f  a  h i n d  l e g  o f  a  

J a p a n e s e  s e r o w .  B o d y  4 9 . 0  m m  l o n g ,  m i d b o d y  1 4 3  μ m  

w i d e .  N e r v e  r i n g  2 4 7  μ m  f r o m  a n t e r i o r  e n d .  E s o 

p h a g u s  9 6 9  μ m  l o n g .  R a t i o  o f  e s o p h a g e a l  l e n g t h  t o  

b o d y  l e n g t h  2 .0  % .  V u l v a  1 , 2 5 5  μ m  f r o m  a n t e r i o r  e n d .  

T a i l  2 3 4  μ m  l o n g ,  w i t h  t h r e e  c o n i c a l  p r o t u b e r a n c e s .  

M i c r o f i l a r i a e  ( f i v e  s p e c i m e n s  f r o m  t e r m i n a l  p a r t  o f  

u t e r u s ) :  1 0 9 - 1 1 7  ( 1 1 4 )  μ m  l o n g ,  a n d  5 - 8  ( 7 )  μ m  w i d e .  

T h e y  w e r e  u n s h e a t h e d .

M o r p h o l o g i c a l  c h a r a c t e r i s t i c s ,  i n c l u d i n g  p r e - e s o p h a -  

g e a l  c u t i c u l a r  r i n g  a n d  u n d i v i d e d  e s o p h a g u s  o f  t h e  

f e m a l e ,  a n d  t h e  m e a s u r e m e n t s  o f  t h i s  f e m a l e  a n d  t h e  

m i c r o f i l a r i a e  c o r r e s p o n d e d  w i t h  t h o s e  o f  t h e  s p e c i m e n s  

f r o m  Y a m a g a t a  P r e f e c t u r e  d e s c r i b e d  a b o v e .

T y p e  h o s t :  Ca p r ico m is  cr is p u s  ( T e m m i n c k ,  1 8 4 5 ) .  

L o c a t i o n  i n  h o s t :  S u b c u t a n e o u s  c o n n e c t i v e  t i s s u e s  o f  

t r u n k .

T y p e  l o c a l i t y :  M t .  Z a o ,  Y a m a g a t a  P r e f e c t u r e ,  J a p a n .  

T y p e  s p e c i m e n s :  H o l o t y p e  ( m a l e ) ,  M u s e u m  N a t i o n a l  

d ’H i s t o i r e  N a t u r e l l e ,  P a r i s ,  N o .  3 1 8  S E ; a l l o t y p e  ( f e m a l e )  

a t  t h e  s a m e  p l a c e .  O t h e r  s p e c i m e n s  h a v e  b e e n  d e p o 

s i t e d  i n  t h e  D e p a r t m e n t  o f  M e d i c a l  Z o o l o g y ,  O s a k a  C i t y  

U n i v e r s i t y  M e d i c a l  S c h o o l .

E t y m o l o g y :  I n  h o n o r  o f  D r .  C h u z a b u r o  S h o h o ,  J a p a 

n e s e  p a r a s i t o l o g i s t .

DISCUSSION __________ _____

C
e r co p i t h i f i la r ia  s h o h o i  n .  s p .  w a s  f o u n d  i n  

J a p a n e s e  s e r o w s  (Ca p r ico m is  cr is p u s )  i n  Y a m a 

g a t a  a n d  G i f u  P r e f e c t u r e s  i n  t h e  n o r t h e r n  a n d  

c e n t r a l  p a r t s  o f  H o n s h u .  T h e  m a n y  c a u d a l  p a p i l l a e  o f  

t h e  m a l e s  a n d  t h e  s o m e w h a t  l o n g  e s o p h a g u s  o f  t h e  

f e m a l e s ,  w h i c h  a r e  c h a r a c t e r i s t i c s  k e y  t o  t h e  c l a s s i f i 

c a t i o n  o f  t h e  s p e c i e s ,  s e e m e d  t o  b e  p r i m i t i v e  f o r  s p e 

c i e s  i n  t h i s  g e n u s .

A c c o r d i n g  t o  B a i n  e t  a l. ( 1 9 8 2 )  a n d  C h a b a u d  &  B a i n

( 1 9 9 4 ) ,  2 2  s p e c i e s  h a v e  b e e n  p l a c e d  i n  t h i s  g e n u s :  

( a )  1 2  s p e c i e s  f r o m  A f r i c a ;  C. k e n y e n s is  E b e r h a r d ,  

19 8 0 ,  C. d e g r a a f f i  B a i n  e t  a l.,  1 9 8 2 ,  C. n a r o k e n s is  

B a i n  e t  a l.,  19 8 8 ,  C. e b e r h a r d i  B a i n  e t  a l.,  19 8 8 ,  a n d  

C. v er v e t i  B a i n  e t  a l., 1 9 8 9  f r o m  p r i m a t e  s p e c i e s ,  C. 

m a n d a e  ( F a i n  &  H e r i n ,  1 9 5 5 ) ,  C. d e r m ico la  ( F a i n ,

1 9 7 7 ) ,  C. f a i n i  ( C h a b a u d  e t  a l.,  1 9 7 8 ) ,  a n d  C. c e p h a -  

lo p h i  B a i n  e t  a l.,  1 9 8 2  f r o m  u n g u l a t e s ,  C. g a b o n e n s is  

B a i n  e t  a l.,  1 9 8 2  a n d  C. r o u s s i lh o n i  B a i n  e t  a l., 1 9 8 6  

f r o m  a  r o d e n t ,  a n d  C. c o m e t i  B a i n  e t  a l.,  1 9 8 7  f r o m  a  

c a r n i v o r e ; ( b )  f i v e  s p e c i e s  f r o m  N o r t h  a n d  S o u t h  A m e 

r i c a ;  C. le p o r in u s  B a r t l e t t ,  1 9 8 3  f r o m  a  h a r e ,  C. d id e l-  

p h i s  ( E s s l i n g e r  &  S m i t h ,  1 9 7 9 )  f r o m  m a r s u p i a l s ,  C. 

g r a s s i i  ( N o e ,  1 9 0 7 )  ( c i t e d  i n  B a i n  e t  a l., 1 9 8 2 ;  A l m e i d a  

&  V i c e n t e ,  1 9 8 2 )  a n d  C. b a in a e  A l m e i d a  &  V i c e n t e ,  

1 9 8 4  f r o m  a  c a r n i v o r e ,  a n d  C. v e n e z u e le n s is  ( E b e r h a r d

1 2 2 -
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Cerco pit hif ilaiua sho ho i n. sp. fro m  Jap anese sero w s

Fig s . 8 - 1 1 . —  SEM  o f  Cercopithifilaria shohoi n . sp . 8 . E n  f a c e  v ie w  o f  h e a d  o f  f e m a le . T h e  m o u th  is s u rro u n d e d  b y  a n  e le v a te d  c u tic u la r  

rin g  ( * ) .  P a p il la e  ( a r ro w s ) , A ; a m p h id . 9 . E n la rg e d  m o u th  o p e n in g  w ith  c u tic u la r  rin g  ( a r ro w )  o f  a n o th e r  f e m a le  s p e c im e n . 10. T ra n s 

v e rs e  s tr ia tio n s  o n  c u tic le  o f  m id b o d y  o f  f e m a le . 11 . P o s te r io r  e n d  o f  f e m a le  w ith  th re e  c o n ic a l  p ro tu b e r a n c e s . S c a le  b a r , m ic ro m e te rs .

P a ra s ite , 1 9 9 8 , 5 ,  1 1 9 - 1 2 6
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U N I S., SU Z U K I Y . &  K A T SU M I A .

Fig s . 1 2 - 1 4 . —  M ic ro f ila r ia e  o f  Cercopithi- 

filaria shohoi n . sp . 1 2 . D e l ic a te  s h e a th  o f  

a n te r io r  p a rt o f  m ic ro f i la r ia  ta k e n  fro m  

f e m a le  ( a rro w ) . 1 3 . U n s h e a th e d  m ic r o f i 

la r ia  ta k e n  f r o m  f e m a l e ,  w ith  s h a r p ly  

ta p e re d  ta il e n d  ( a rro w ) . 1 4 . M ic ro f ila ria  

s ta in e d  w ith  G ie m s a ’s  s o lu tio n . Sc a le  b a r , 

m ic ro m e te rs .

e t  a l., 1 9 9 3 )  f r o m  a rm a d i l lo s  ( E d e n ta ta ) ,  ( c )  tw o  s p e 

c i e s  f r o m  E u r o p e ; C. g r a s s ii  f r o m  a  c a r n iv o r e  a n d  C. 

r u g o s ica u d a  ( B o h m  &  S u p p e r e r , 1 9 5 3 )  f r o m  a n  u n g u 

la te , ( d )  tw o  s p e c ie s  f ro m  A s ia ; C. la em m le r i  ( D a s g u p ta  

e t  a l., 1 9 7 8 )  f r o m  a  ro d e n t, a n d  C. ja p ó n ic a  ( U n i, 1 9 8 3 )  

f r o m  a  c a r n iv o r e , a n d  ( e )  tw o  s p e c i e s  f r o m  A u s tra l ia ; 

C. jo h n s t o n i  ( M a c k e r r a s , 1 9 5 4 )  f r o m  m a rs u p ia ls  a n d  

r o d e n ts  a n d  C. p e a r s o n i  ( S p ra tt &  V a ru g h e s e ,  1 9 7 5 )  

f r o m  a  m a rs u p ia l .  C. b a in a e  w a s  n a m e d  o n ly  o n  th e  

b a s is  o f  m o r p h o lo g ic a l  d i f f e r e n c e s  o f  th e  m ic r o f i la r ia e  

f r o m  th o s e  o f  C. g r a s s i i , a n d  th e  d ra w in g  w a s  n o t 

p u b l i s h e d  in  th e  o r ig in a l  p a p e r  ( A lm e id a  &  V ic e n te ,  

1 9 8 4 ) .  C. v e n e z u e le n s is  w a s  r e p o r te d  a s  a  n e w  g e n u s , 

S t r ia n em a  ( E b e r h a r d  e t  a l ., 1 9 9 3 ) ,  b u t it w a s  la te r  

p la c e d  in  th e  g e n u s  Cer co p it h if ila ri a  ( C h a b a u d  &  B a in ,

1 9 9 4 ) .

C. s h o h o i  n . sp . c a n  b e  d is tin g u is h e d  f r o m  th e s e  s p e 

c i e s  f r o m  th e s e  c h a r a c te r is tic s :  th e  le n g th  a n d  f e a tu re s  

o f  s p i c u l e s ,  n u m b e r s  a n d  a r r a n g e m e n t  o f  c a u d a l  

p a p i l la e  o f  m a le s , le n g th s  o f  m ic r o f i la r ia e  a n d  a d u lts , 

f e a tu r e s  o f  th e  p o s te r io r  e n d s  o f  f e m a le s  a n d  m a le s , 

a n d  th e  r e la tio n  o f  th e  p o s i tio n  o f  th e  v u lv a  to  th e  e s o 

p h a g e a l  e n d . B y  l ig h t m ic r o s c o p y ,  lo n g itu d in a l  s tr ia -  

tio n s  w e r e  s e e n  u n d e r  o r  o n  th e  c u tic le ,  b u t b y  SEM , 

th e  c u ti c l e  w a s  s tr ia te d  o n ly  tr a n s v e rs e ly . T h e  c u ti c l e  

w ith  f i n e  tr a n s v e r s e  s tr ia t io n s  o f  C. s h o h o i  n . sp . 

s e e m e d  to  b e  s l ig h tly  d i f f e r e n t f r o m  th a t w ith  th i c k e r  

s tr ia tio n s  o f  C. v e n e z u e le n s is  ( E b e r h a r d  e t  a l., 1 9 9 3 ) ,  

b u t C. s h o h o i  n . s p . d i f f e r e d  m o r e  c le a r ly  in  h a v in g  

b o th  a  p r e - e s o p h a g e a l  c u ti c u la r  r in g  a n d  a n  a r e a  

ru g o s a , a n d  in  th e  m ic r o f i la r ia e  n o t h a v in g  a  f i la m e n 

1 2 4

to u s  ta il.  F ro m  th e  m o r p h o lo g ic a l  c h a r a c te r i s ti c s  o f  a  

p r e - e s o p h a g e a l  c u t i c u l a r  r in g  a n d  u n d i v id e d  e s o 

p h a g u s , th e  s p e c i e s  d e s c r ib e d  in  o u r  r e p o r t b e l o n g s  

in  th e  g e n u s  Cer co p it h if ila r ia . C. ja p o n i c a  in  b l a c k  

b e a r s  (U r su s  t h ib e t a n u s )  in  Ja p a n  h a s  b e e n  d e s c r ib e d  

( U n i,  1 9 8 3 , 1 9 8 4 ,  U n i e t  a l.,  1 9 9 5 ) ,  a n d  c a n  b e  d is tin 

g u is h e d  f r o m  C. s h o h o i  n . s p . b y  its la r g e  m ic r o f i la r ia e  

( a b o u t f o u r  tim e s  l o n g e r ) ,  th e  d ila ta tio n  o f  th e  a n te 

r io r  p a r t o f  th e  f e m a le ,  a n d  th e  f e w  p a p i l la e  o f  th e  

m a le .

O f  th e  f iv e  s p e c i e s  f o u n d  in  u n g u la te s , C. s h o h o i  n . sp . 

m a y  b e  c l o s e ly  r e la te d  to  C. f a i n i  ( C h a b a u d  e t  a l.,

1 9 7 8 ) ,  to  ju d g e  f ro m  th e  a r ra n g e m e n t o f  c a u d a l p a p i l la e  

a n d  th e  b u lb o u s  e n d  o f  th e  r ig h t s p i c u le  ( b o th  in  

m a le s ) ,  b u t c a n  b e  d is tin g u is h e d  b y  its  s h o r te r  m ic r o 

f i la r ia e  a n d  b y  th e  th r e e  c o n i c a l  p r o je c ti o n s  o f  th e  ta il 

e n d  o f  th e  m a le . T h e  r e s e m b l a n c e  o f  th e  tw o  p a ra s ite s  

m a y  r e f l e c t  th e  h is to r ic a l  r e la tio n s h ip  b e tw e e n  A s ia n  

a n d  A f r ic a n  b o v id s . C. s h o h o i  n . sp . d if f e rs  s l ig h tly  f ro m  

C. r u a n d a e  ( F a in  &  H e r in , 1 9 5 5 )  in  its  s h o r t m ic ro f i 

la r ia e  a n d  th e  s m a ll s u b te r m in a l  p a p i l la e  o f  th e  m a le . 

C. s h o h o i  n . sp . m a y  b e  s im ila r  to  C. r u g o s ica u d a  

( B ö h m  &  Su p p e re r , 1 9 5 3 )  in  th e  a r ra n g e m e n t o f  c a u d a l  

p a p i l la e  o f  th e  m a le , b u t d if f e rs  in  its  s h o r t s p ic u le s , 

s h o r t m ic ro f i la r ia e , le s s  d i la ta te d  a n te r io r  p a rt o f  th e  

f e m a l e ,  a n d  p o s te s o p h a g e a l  p o s i t i o n  o f  th e  v u lv a . 

C. s h o h o i  n . sp . d i f f e rs  f r o m  C. ce p h a lo p h i  B a in  e t  a l.,

1 9 8 2  in  th e  s h o r te r  e s o p h a g u s  o f  th e  f e m a le s , th e  p o s t 

e s o p h a g e a l  p o s itio n  o f  th e  v u lv a , a n d  th e  s h o r te r  m ic ro 

f i la r ia e . C. s h o h o i  n . sp . d i f f e rs  f r o m  C. d e r m ico la  in  its 

lo n g e r  f e m a le s  a n d  s h o r te r  m ic r o f i la r ia e  ( F a in , 1 9 7 7 ) .

P a r a s i t e ,  1 9 9 8 ,  5 ,  1 1 9 - 1 2 6
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O n e  p a ir  o f  p a p i l la e  w a s  s e e n  b e tw e e n  th e  p e r ia n a l  

a n d  s u b te r m in a l  g r o u p s  o f  p a p i l la e  in  th e  m a le s  o f  

C. sho bo i  n . s p . A m o n g  s p e c i e s  o f  th e  g e n u s  C ercopi

thifilaria,  s u c h  p a p i l la e  w e r e  d e s c r ib e d  in  th e  s p e c i e s  

f r o m  u n g u la te s ,  a  h a r e ,  a  r o d e n t,  a n d  a r m a d i l lo s :  

C. m g o sic au da  ( B o h m  &  S u p p e r e r , 1 9 5 3 ) ,  C. ru an dae  

( F a in  &  H e r in , 1 9 5 5 ) ,  a n d  C. fa in i  ( C h a b a u d  et al., 

1 9 7 8 ) ;  C. leporin u s  in  C a n a d a  ( B a r tle tt,  1 9 8 3 ) ;  C. rous-  

silhon i f r o m  a  p o r c u p i n e  ( B a i n  et  al., 1 9 8 6 ) ;  a n d  

C. v en ez u elen sis  ( E b e r h a r d  et al., 1 9 9 3 ) .  C. shoho i 

n . sp . f ro m  a n  u n g u la te  s e e m s  to  b e l o n g  o n  th is  list. 

In te r m e d ia te  p a p i l la e  h a v e  n o t b e e n  f o u n d  in  s p e c i e s  

f ro m  p r im a te s , c a r n iv o r e s ,  a  ro d e n t, a n d  m a rs u p ia ls : 

C. keny ensis, C. eberhardi,  a n d  C. n aroken sis  f ro m  

A f r ic a n  p r im a te s  ( E b e r h a r d ,  1 9 8 0 ;  B a in  et al., 1 9 8 8 ) ;  

C. grassii, C. j a p o n ica, a n d  C. c o rneti f r o m  c a r n iv o r e s  

( A lm e id a  &  V ic e n te ,  1 9 8 2 ;  U n i, 1 9 8 4 ;  B a in  et  al., 

1 9 8 7 ) ;  C. g abon en sis  f r o m  a  ro d e n t ( B a i n  et al., 1 9 8 2 ) ;  

a n d  C. p earso n i  a n d  C. didelphis  f r o m  m a r s u p ia ls  

( Sp ra tt &  V a r u g h e s e ,  1 9 7 5 ;  E s s l in g e r  &  Sm ith , 1 9 7 9 ) .  

C. jo hn ston i b e l o n g s  in  th is  g r o u p  i f  th e  s p e c i m e n  

s h o w n  in  Sp ra tt &  V a r u g h e s e  ( 1 9 7 5 )  is  r e f e r r e d  to , b u t 

p a p i l la e  n e a r  th e  s u b te r m in a l  g r o u p  w e r e  p r e s e n t a s  

w e l l  in  th e  s p e c i m e n s  s h o w n  in  M a c k e rr a s  ( 1 9 5 4 )  a n d  

Sp ra tt &  V a r u g h e s e  ( 1 9 7 5 ) .

S p e c i e s  w ith  p a p i l la e  in te r m e d ia te  in  p o s i tio n  in  th e  

m a le s  h a d  f e m a le s  th a t s e e m e d  to  h a v e  s l ig h tly  h ig h e r  

ra tio s  o f  e s o p h a g e a l  le n g th  to  b o d y  le n g th  th a n  th o s e  

o f  s p e c i e s  w ith o u t s u c h  p a p i l la e , w h e n  c a lc u la te d  f ro m  

m e a s u r e m e n ts  g iv e n  in  th e  o r ig in a l  te x ts . S p e c i e s  w ith  

p a p i l l a e  in  th is  p o s i t i o n  h a d  th e  f o l l o w in g  ra tio s : 

C. v enezuelensis, 3 .3  %  ( E b e rh a rd  et al., 1 9 9 3 ) ;  C. lepo 

rinus, 2 .4 - 2 .6  %  ( B a r tle tt ,  1 9 8 3 ) ;  C. ru an dae,  2 .4  %  

( F a in  &  H e rin , 1 9 5 5 ) ;  C. m g osicau da, 2 .2 - 2 .4  %  ( B ö h m  

& S u p p e r e r , 1 9 5 3 ) ;  C. fain i,  1 .5  %  ( C h a b a u d  et al.,

1 9 7 8 ) ;  a n d  C. roussilhoni, 1 .1  %  ( B a i n  et al., 1 9 8 6 ) .  C. 

shobo i n . sp . h a d  th e  ra tio  o f  1 .7 - 2 .3  % . S p e c ie s  w ith o u t 

p a p i l la e  in  th is  p o s itio n  h a d  th e  f o l lo w in g  ra tio s : C. cor-  

neti, 2 .4  %  ( B a i n  et al., 1 9 8 7 ) ;  C. ja p o n ica, 2 .0  %  ( U n i,

1 9 8 3 ) ,  a n d  2 .3  %  ( U n i, 1 9 8 4 ) ;  C. eberhardi,  1 .9  %  ( B a i n  

et al., 1 9 8 8 ) ;  C. didelphis, 1 .4  %  ( E s s l in g e r  a n d  Sm ith ,

1 9 7 9 ) ;  C. keny ensis, 1 .4  %  ( E b e r h a r d ,  1 9 8 0 ) ;  C. n aro 

kensis, 1 .3  %  ( B a i n  et al., 1 9 8 8 ) ;  C. g abon en sis,  0 .8  %  

( B a i n  et  al., 1 9 8 2 ) ;  C. john ston i, 0 .6 - 0 .8  % , a n d  C. p e ar 

soni, 0 .4  %  ( S p ra tt &  V a r u g h e s e ,  1 9 7 5 ) .  V a r ia tio n  w a s  

f o u n d , b u t in  g e n e r a l ,  s p e c i e s  w ith  s u c h  p a p i l la e  h a d  

h ig h  ra tio s  ( 2 .0 - 3 .3  % ) ; m a n y  s p e c i e s  w ith o u t s u c h  

p a p i l la e  h a d  l o w e r  ra tio s  ( 0 .4 - 1 .9  % ) . A  h ig h e r  ra tio  

m e a n s  th a t th e  e s o p h a g u s  o f  th a t s p e c i e s  w a s  le s s  

a tr o p h ie d  th a n  o n e  w ith  a  l o w e r  ra tio . T h e  e s o p h a g u s  

o f  C. shohoi n . sp . s e e m e d  to  b e  o n ly  s lig h tly  a tr o p h ie d  

f o r  a  s p e c i e s  in  th is  g e n u s .

W ith  re g a rd  to  th e  e v o lu tio n  o f  O n chocerca s p e c i e s  

f r o m  Ja p a n e s e  s e r o w s  ( Y a g i  et  al., 1 9 9 4 ) ,  O. su z u kii 

Y a g i  et al., 1 9 9 4 , w ith  its  s to u t e s o p h a g u s ,  is  in c lu d e d  

in  th e  p r im itiv e  g r o u p  f o u n d  in  tr o p ic a l  d o m e s t i c

c a ttle , P a le a r c tic  C e rv id a e , N e a rc tic  C e rv id a e , a n d  A n ti-  

lo c a p r id a e .  O . skrjabin i R u k h ly a d e v , 1 9 6 4  h a s  a n  a tr o 

p h ie d  e s o p h a g u s ,  a n d  is  a m o n g  th e  m o r e  e v o lv e d  

m e m b e r s  o f  th e  g e n u s .  O f  th e  v a r io u s  s p e c im e n s  o f  

O . skrjabin i, Ja p a n e s e  s p e c i m e n s  re p o r te d  b y  Y a g i  et  

al. ( 1 9 9 4 )  a n d  Su z u k i et al. ( 1 9 9 7 )  h a v e  p r im itiv e  c h a 

r a c te r is tic s :  l o n g e r  e s o p h a g u s ,  m o r e  a n te r io r  v u lv a , 

a n d  le s s  a tr o p h ie d  c a u d a l  p a p i l la e  th a n  E u r o p e a n  s p e 

c im e n s  f r o m  re d  d e e r ,  Cervus elaphu s  ( B a i n  &  S c h u lz -  

K e y , 1 9 7 4 ) .

I f  s tru c tu re s  o f  O n chocerca s p e c i e s  b e in g  c o m p le x  

m e a n s  th a t th e  s p e c i e s  a re  p r im itiv e  ( Y a g i  et al., 1 9 9 4 ) ,  

th e  s a m e  p a tte rn  m a y  a p p ly  to  o th e r  g e n e r a ,  in c lu d in g  

C ercopithifilaria. E b e r h a r d  et al. ( 1 9 9 3 )  h a v e  p o in te d  

o u t th a t s e v e ra l  s p e c i e s  a s s ig n e d  to  th e  g e n u s  d o  n o t 

s h a r e  th e  m o r p h o l o g i c a l  f e a t u r e s  d e s c r i b e d  f o r  

C. keny ensis. W e  s u g g e s t th a t th e  s p e c i e s  o f  th e  g e n u s  

C ercopithifilaria b e  d iv id e d  in to  tw o  g r o u p s ;  p r im itiv e  

m e m b e r s  w ith  in te rm e d ia te  c a u d a l  p a p i l la e  a n d  le s s  

a tr o p h ie d  e s o p h a g u s  a n d  e v o lv e d  m e m b e r s  w ith o u t 

s u c h  p a p i l la e  a n d  w ith  a n  a tro p h ie d  e s o p h a g u s . B y  th is  

d e f in itio n , C. shohoi n . sp . is  a n o th e r  p rim itiv e  m e m b e r  

o f  th e  g e n u s . T h a t C. shoho i n . s p . w a s  f o u n d  in  a 

m o d e r n  ( b o v id )  h o s t r a th e r  th a n  in  h o s ts  s u c h  a s  p o r 

c u p in e s  o r  m a rs u p ia ls  s u p p o r ts  th e  h y p o th e s is  o f  C h a 

b a u d  ( 1 9 8 1 )  a n d  B a in  et  al. ( 1 9 8 6 ,  1 9 8 8 )  th a t th e  e v o 

lu tio n  o f  h o s ts  a n d  n e m a to d e  p a ra s ite s  is  n o t in  p a ra lle l  

in  th is  g e n u s . L arv ae  o f  C. shohoi n . sp . w e r e  n o t f o u n d  

in  ti c k s  ta k e n  f r o m  Ja p a n e s e  s e r o w s  in  th is  s tu d y , b u t 

in v e s tig a tio n  o f  th e  v e c to r  o f  th is  s p e c i e s  m a y  c o n f ir m  

th e  s u g g e s tio n  o f  C h a b a u d  & B a in  ( 1 9 9 4 )  th a t th e  

m e a n s  o f  e v o lu tio n a r y  e x p a n s i o n  o f  th e  g e n u s  C erco 

p ithifilaria is  u n u s u a l  in  d e p e n d in g  n o t o n  th e  d e f i 

n itiv e  h o s t ( a s  is  u s u a l  f o r  n e m a to d e  p a r a s i te s  o f  v e r 

te b r a te s )  b u t ra th e r  o n  th e  v e c to r .

A D D EN D U M

W h i l e  th is  m a n u s c r ip t w a s  a t th e  p u b l i s h e r ’s , a  s u rv e y  

o f  s e r o w  p a ra s ite s  w a s  d o n e  ( o n  2 2  F e b r u a r y  1 9 9 8 ) .  

M ic ro f i la r ia e  o f  C. sho ho i  n . sp . w e r e  f o u n d  a l iv e  in  

s k in  s n ip s  o f  th r e e  o f  th e  s e v e n  s e r o w s  e x a m in e d .  T h e  

m ic r o f i la r ia e  w e r e  u n s h e a th e d ,  1 0 7 - 1 1 2  μ m  lo n g , a n d  

5 - 8  μ m  w id e . N o  m ic r o f i la r ia e  w e r e  f o u n d  in  b lo o d  

s m e a rs  o f  th e  a n im a ls  w ith  m ic r o f i la r ia e  in  th e  s k in .
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