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Summary :

The Japanese ser ow,  C a p r ic o rn is  c r is p u s  ( Bovi dae,  Capr i nae,  

Rupi capr i ni ) ,  is par asi t i zed by  f i ve C e rc o p ith i f i la r ia  speci es:

C.  sh o h o i, r ecent l y descr i bed,  and r eexami ned i n thi s paper ,

C.  m u ltic a u d a  n.  sp. ,  C.  m in u ta  n.  sp. ,  C.  tum id ic e rv ic a ta  n.  sp. ,  

and C.  b u lb o id e a  n.  sp.  Coi nf ect i ons ar e f requent .  The l ocat i on 

(ski n or  subcut aneous regi ons)  i n t he host  of  adul t  wor ms  di f f ered 

bet ween t he speci es,  as di d many  mor phol ogi cal  char act er s of  bot h 

adul t s and mi crof i l ar i ae.  The l ocat i on ( l i mbs,  t runk,  et c. ) i n t he host  

of  adul t  wor ms  and der mal  mi crof i l ar i ae seemed t o di f f er dependi ng 

on t he speci es.  Mal e and f emal e wor ms  of  t he s ame speci es had 

si mi l ar  head shapes,  buccal  capsul es,  and,  i n f our  speci es,  

swel l i ngs i n t he ant er i or  r egi on of  t he body  ( because of  t he 

pr esence of  a gi ant  vent ral  pseudocoel omocyt e) .  The 

C e rc o p ith if i la r ia  spp.  f r om C.  c r ispus  wer e rel at ed t o t he pr i mi t i ve 

f or ms of  t he genus,  par asi t es of  Bovi dae and Cer vi dae,  pr esent l y 

r ecor ded i n Af r i ca and Eur ope.  C.  b u lb o id e a  was  par t i cul ar l y cl ose 

t o t he most  pr i mi t i ve speci es,  C.  ru a n d a e  and C.  d e rm ic o la ,  i n 

Af r i ca,  wi t h t he pai r s of  caudal  papi l l ae number ed 8 and 9  bei ng 

di st ant  f r om each ot her ,  but  t he speci es al so had sever al  speci al i zed 

char act er s.  Li ke C.  ru g o s ic a u d a  i n a Eur opean cervi d,  t he f our  ot her  

speci es had pai r s 8 and 9  cl ose t o each ot her ;  t hey ref l ect  an 

evol ut i onar y t r end ( hyper t r ophy of  pai r  6,  and r educt i on and 

post er i or  mi gr at i on of  pai r  7)  t hat  suggest s di versi f i cat i on i n t he host .

KEY W O R DS : Fila rio idea, Cercopithifilaria, new  species, Bovidae, C aprinae , 
Japanese serow, specific  loca tion.

Résu m é : C o e x is t e n c e  d e  c in q  e s p è c e s  d e  Ce r c o p it h if il a r ia  c h e z  

l e  B o v id é  Ru p ic a p r in é  ja p o n a is , Ca p r ic o r n is  c r is pu s

Le s é ro w  ja p o n a is , Capr i cor ni s cr i spus (B o v id a e , C a p r in a e ,  

R up ic a p r in i), e s t p a ra s ité  p a r  c in q  e spè ce s  d e  Cercopi t hi f i l ar i a,

C.  shohoi ,  ré cem m en t d é c r ite  e t  ré é xam in é e  ic i, e t  q u a tre  nouve lles  

espèces , C.  mul t i cauda n. sp ., C . mi nut a n.  sp. ,  C.  t umi di cervi cat a 

n. sp ., e t  C .  bul boi dea n. sp . Les c o in fe c tio n s  so n t fréquen tes  m a is  la  

lo c a lis a tio n  de s  adu lte s  e t  des  m ic ro fila ire s  d e rm iq ue s  d if fè re  se lo n  les 

espèces . C e lle s -c i so n t d is tinc tes  les unes d e s  au tres p a r  d e  n om b reu x  

ca ra c tè re s  m o rp h o lo g iq u e s ;  m â les  e t fem e lle s  d 'u n e  e s p è c e  d o n n é e  

son t re con na iss ab le s  p a r  la  m o rp h o lo g ie  id e n tiq u e  d e  la  tête, d e  la  

c a p su le  b u c c a le  et, q u a n d  ils so n t p résents, p a r  les ren flem en ts d e  la  

ré g io n  a n té rie u re  d u  c o rp s  (dus  c h a cu n  à  un p s e u d o c o e lom o c y te  

ve n tra l g é an t). Les e spè ce s  p a ra s ite s  d e  C .  cr i spus o n t  d e s  tra its  

comm uns  e t so n t p ro ch e s  d e s  fo rm es les p lus  p r im itiv e s  d u  g e n re  

Cercopi t hi f i l ar i a,  q u i g ro u p e n t  les p a ra s ite s  d e s  B o v id é s  e t C e rv idés ,  

connus  d 'A fr iq u e  e t  d 'E u ro p e . C .  bul boi dea est p a r t ic u liè rem en t 

p ro c h e  d e s  e spè ce s  les p lus  p r im it iv e s  C .  r uandae e t  C .  der mi col a 

en  A fr iq u e , a v e c  les p a ire s  d e  p a p ille s  c a u d a le s  8  e t  9  é lo ig n é e s  

l 'u n e  d e  l 'a u tre ; e lle  a  c e p e n d a n t  p lus ieu rs  ca ra c tè re s  spéc ia lisé s . Les 

qu a tre  au tres espèces  o n t les p a ire s  8  e t  9  ra p p ro ch é e s ; e lles  

m on tren t une  é v o lu tio n  p ro g re ss iv e  (h y p e r tro p h ie  d e  la  p a ire  6 ,  

ré d u c tio n  e t m ig ra tio n  p o s té rie u re  d e  la  p a ire  7 ) q u i s u g g è re  des  

sp é c ia tio n s  success ives c h e z  le  sé row .

MOTS CLÉS : Filarioidea, Cercop ith ifilaria , nouvelle espèce, Bovidae, Caprinae, 
sérow, distributions spécifiques.

INTRODUCTION

C
e r c o p i t h i f i l a r i a  is  a  w o r ld w id e  f ila ria l g e n u s  

w ith  a  v e ry  la rg e  ra n g e  o f  m a m m a lia n  h o s ts  
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B a in , 1 9 9 4 ) . U n til n o w , it w a s  r e p re s e n te d  in  Ja p a n  b y  

o n ly  tw o  s p e c ie s , C . j a p o n i c a  ( U n i, 1 9 8 3 )  in  Ja p a n e s e  

b la c k  b e a rs , a n d  C . s h o h o i  U n i, Su z u k i &  K atsu m i, 1 9 9 8  

in  a b o v id  R u p ic a p r in i , C a p r i c o r n i s  c r i s p u s  ( T e m m in c k , 

1 8 4 5 ) , th e  Ja p a n e s e  se ro w . T h e  tw o  p a ra s ite s  a re  v e ry  

d if f e re n t, th e  s e c o n d  b e in g  p a rtic u la rly  c lo s e  to  s p e 

c ie s  p a ra s itic  in  A fr ic a n  b o v id s  a n d  E u r o p e a n  c e rv id s  

( U n i e t  a l . ,  1 9 9 8 ) .

W e  s h o w  h e re  th a t th e  s p e c ie s  o f  C e r c o p i t h i f i l a r i a  th a t 

p a ra s itiz e  th e  Ja p a n e s e  s e ro w  a re  d iv e rs e , th e re  b e in g  

a s m a n y  a s  f iv e  s p e c ie s . C o n s is te n tly  w ith  o th e r  m e m 

b e r s  o f  th e  g e n u s , th e  a d u lt w o rm s  in h a b it th e  sk in  o r  

s u b c u ta n e o u s  c o n n e c tiv e  tis s u e s , a n d  m ic ro f i la ria e  a re  

s k in -d w e ll in g , b u t e a c h  s p e c ie s  s e e m s  to  d w e l l in  d if 

f e re n t se ts  o f  lo c a tio n s  in  th e  h o st. M o n o p a ra s i tism  is 

ra re  in  a ll a re a s  o f  Ja p a n ; g e n e ra lly , tw o  o r  th re e  s p e 

c ie s  a re  a s s o c ia te d , a n d  fo u r  a n d  f iv e  s p e c ie s  h a v e  

b e e n  f o u n d  to g e th e r  o n  o n e  o c c a s io n  e a c h .

B y  c o m p a ra tiv e  m o rp h o lo g ic a l a n aly s is  o f  th e  n e w  s p e 

c i e s ,  a n d  r e e x a m i n a t i o n  o f  C .  s h o h o i ,  w e  h a v e
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a tte m p te d  to  d e f in e  th e  re la tio n s h ip s  o f  th e  Ja p a n e s e  

s p e c ie s  w ith  o th e r  m e m b e rs  o f  th e  g e n u s  C e r c o p i t h i -  

f i l a r i a , a n d  to  d e te rm in e  h o w  th e s e  f iv e  c o n g e n e r ic  

s p e c ie s  d iv e rs if ie d  a n d  a re  p re s e n tly  f o u n d  in  th e  

s a m e  h o s t s p e c ie s .

MATERIALS AND METHODS

S E R O W S  EX A M IN ED

A
 s u rv e y  f o r  th e  p u r p o s e  o f  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  w a s  c o n d u c te d  

f ro m  1 9 9 7  to  1 9 9 9 , a n d  21  s e r o w s  in  to ta l 

f ro m  th r e e  p la c e s  w e r e  e x a m in e d : 1 7  s e r o w s  o n  M t. 

Z a o  ( 1 ,8 4 1  m ) , Y a m a g a ta  P re f e c tu re , in  th e  n o r th e rn  

p a rt o f  H o n s h u ; th r e e  s e r o w s  in  th e  H id a  H ig h la n d s  

a n d  o n  M t. E n a  ( 2 ,1 9 0  m )  in  G ifu  P re f e c tu re , in  th e  

c e n tra l p a rt o f  H o n s h u ; a n d  o n e  s e r o w  o n  M t. S o b o  

( 1 ,7 5 8  m ) , O ita  P re f e c tu re  in  K y u sh u , th e  la rg e  s o u 

th e rn  is la n d  o f  Ja p a n . E x c e p t  f o r  th is  la s t a n im a l,  

w h ic h  w a s  f o u n d  d e a d , th e  s e r o w s  w e r e  k i l le d  in  

a c c o r d a n c e  w ith  th e  p o l ic ie s  o f  th e  A g e n c y  o f  C u ltu ra l 

A f fairs , Ja p a n , c o n c e rn in g  th e  c o n s e rv a tio n  o f  Ja p a n e s e  

s e ro w s .

S e a r c h  f o r  f i l a r i o i d s

T h e  e n tir e  s k in  a n d  th e  s u b c u ta n e o u s  c o n n e c tiv e  tis 

s u e s  o f  th e  tru n k  a n d  lim b s  w e r e  e x a m in e d  u n d e r  a 

s te r e o m ic r o s c o p e  f o r  a d u lt f ila r ia e . F o r  m ic ro f i la r ia e , 

sk in  sn ip s  w e r e  ta k e n  ( e x c e p t  f o r  th e  d e a d  s e r o w  in  

O ita )  f ro m  th e  fa c e , e a rs , n e c k , b a c k , lim b s , o le c ra n o n s , 

b e lly , n ip p le s , a n d  tail. B lo o d  s m e a rs  a ls o  w e r e  m a d e  

f ro m  e a c h  s e r o w  a n d  s ta in e d  w ith  G ie m s a ’s s o lu tio n  

b u t n o n e  s h o w e d  a n y  m ic ro f i la ria e .

M o r p h o l o g i c a l  a n a l y s i s

A d u lt s p e c im e n s  w e r e  s to re d  in  2 %  fo rm a lin  in  s a l in e  

a n d  c le a r e d  in  la c to p h e n o l  f o r  s tu d y . S p e c ia l  a tte n tio n  

w a s  g iv e n  to  th e  b o d y  sw e ll in g s , a n d  tra n s v e rs e  s e c 

tio n s  w e r e  m a d e  at th e  le v e l o f  th e  sw e ll in g s  f o r  in v e s 

tig a tio n  o f  th e ir  s tru c tu re . T h e  c a u d a l  p a p i l la e  o f  th e  

m a le s  w e r e  n u m b e re d  a s  in  C h a b a u d  &  P e tte r  ( 1 9 6 1 ) .  

G ie m s a - s ta in e d  s k in  m ic r o f i la r ia e  a n d  m ic r o f i la r ia e  

e x tra c te d  f ro m  th e  o v i je c to r  o f  f ix e d  f e m a le s  w e r e  s tu 

d ie d . D ra w in g s  o f  th e  p a ra s ite s , h is to lo g ic a l  s e c tio n s , 

a n d  s c a n n in g  e le c tr o n  m ic ro g ra p h s  (SEM )  o f  th e  h e a d , 

c u tic le , a n d  c a u d a l e x tre m ity  w e r e  p re p a re d  a s  d e s 

c r ib e d  e ls e w h e r e  ( U n i e t  a l . ,  1 9 9 8 ) ; a H ita c h i S - 4 7 0 0  

s c a n n in g  e le c tr o n  m ic r o s c o p e  w a s  u s e d .

C shohoi

C multicatida 

n. sp.

C. minuta 

n. sp.

C tumidicervicata 

n. sp.
C bulboidea 

n. sp.

Female Gifu 17 (n  = 4) Gifu 27 (n  = 4) Yamagata 97 (  n = 4 ) Gifu 126 (n  = 7 ) Oita 31-2 (n  = 8 )

Bo d y  leng th 55 (32 -55 ) [431 25 (2 0-25)  [23] 19 (19 -24 ) [22] 32 (25-40)  [331 42 (27-42 ) [31]

Bo d y  w id th 160 (12 0-170 ) [148] 7 0  (60 -90 )  [74] 100 (70 -10 0)  [791 125 (1 02 -14 5)  [1151 87 (87-135 ) [99]

Bu c cal cav ity , H* 8 4 5 6 6

Bu c cal ring , 

H/ MED*

5/ 10 2/ 8 3/ 11 4/ 15 3/ 9

N erv e ring* 250 (170-250)  [2131 130 (115-150)  [137] 150 (1 50 -2 08 ) [178] 220 (20 8-26 5)  [244] 165 (1 53 -2 04 ) [170]
Eso p hag u s 920 (670-920)  [760] 7 80 (64 5-80 0)  [710] 560 (52 5-581 ) [552] 800 (7 45-1 ,17 3)  [923] 685 (4 85 -84 0)  [660]
V ulv a* 1,125 (71 0-1 ,12 5)  [896] 44 0  (4 30 -55 0)  [503] 7 20  (5 70 -72 4)  [655] 760 (76 0-96 9)  [881] 500 (45 0-61 2)  [540]

V ag ina, I/ W * 125/ 70 150/ 40 75/ 55 120/ 60 105/ 40
O v ijec to r 4,700 550 1,250 3,700 2,050

Tail 225 (18 0-22 5)  [201] 2 00 (13 5-20 0)  [160] 170 (1 30 -1 70 ) [135] 300 (17 7-30 0)  [221] 170 (1 43 -19 0 ) [151]

Microfilaria (n  = 10) (n  = 10) (n  = 10) (n  = 10) (n  = 10)

Bo d y  leng th 118 (1 05 -1 20 ) [115] 167 (16 5-178 ) [170] 195 (19 5-211)  [202] 420 (41 6-45 9)  [436] 190 (19 0-208)  [2031
Bo d y  w id th 5 (5-8)  [6] 10 (5-10 ) [8] 6  (4 -6 )  [5] 9 (8 -1 0)  [10] 6 (4 -8 )  [6]

Male Gifu 31 (n  = 5) Gifu 23 (n  = 7) Yamagata 108 (n  = 7) Giiu 97 (n  = 6 ) Oita 22-B3 (n  = 7 )
Bo d y  leng th 23 (13 -32 ) [24] 13 (13 -1 7)  [151 11 (11 -14 )  [12] 18 (16 -23 ) [20] 28 (18 -28 )  [22]
Bo d y  w id th 78 (6 8-95)  [831 52 (52-64 ) [62] 61 (5 7-6 5)  [60] 100 (88-10 5)  [95] 70 (5 5-7 5)  [70]
N erv e ring* 180 (16 0-20 8)  [182] 145 (14 0-158)  [150] 150 (1 40 -18 2)  [152] 230 (21 3-30 2)  [254] 150 (14 0-182 ) [167]
Eso p hag u s 550 (536 -83 0)  [648] 550 (55 0-850 ) [708] 555 (4 42 -71 8)  [565] 9 20  (6 59 -94 5)  [8491 520 (52 0-620 ) [554]
T estic le  ap ex* 900 650 1,420 1,850 1,120
A rea ru g o sa, L 1,125 1,250 900 1,000 1,090
Rig ht sp icu le, L 75 (6 5-75)  [691 65 (6 5-83)  [76] 50 (5 0-68)  [57] 102 (83-10 2)  [86] 55 (5 5-7 3)  [65]
Left sp icu le, L 240 (20 3-243 ) [230] 380 (35 5-388 ) [377] 225 (22 5-28 0)  [232] 380 (3 38 -3 80 ) [362] 238 (2 34 -25 0)  [241]
Tail 150 (11 7-16 3)  [148] 140 (93 -14 0)  [100] 115 (1 12 -14 5)  [114] 200 (15 6-200)  [177] 125 (1 17 -17 7 ) [149]
Term inal cy lind er, 

L/ W

5/ 8 9/ 5 15/ 6 10/ 10 6/ 6

H o lo ty p e and  allo ty p e are  p resen ted  first (e x c e p t fo r C . s h o h o i ) ,  fo llo w ed  b y  rang es and  th en  m eans, n , n u m b er o f  p arasites exam ined .

* Se e  text.

T ab le  I. -  M easu rem ents o f  ad u lts and  m icro filariae o f  the  fiv e sp ec ies o f  C e r c o p i t h i f i la r i a  fo u nd  in Jap an ese  sero w s.
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M e a s u re m e n ts  a re  g iv e n  in  T a b le  I: th e  b o d y  le n g th  is 

e x p r e s s e d  in  m il lim e te rs , w ith  o th e r  d im e n s io n s  in  

m ic ro m e te rs ; h e ig h t o f  th e  b u c c a l  c a v ity  is th e  d is ta n c e  

f ro m  th e  o ra l o p e n in g  to  th e  e s o p h a g u s ; d im e n s io n s  

o f  th e  b u c c a l  c a p s u le  ( o r  rin g )  a re  th e  h e ig h t ( H ) / th e  

m a x im u m  e x te rn a l  d ia m e te r  (M E D ) ; th e  d is ta n c e  f ro m  

th e  a p e x  is g iv e n  f o r  th e  n e rv e  rin g , th e  c o m m e n c e 

m e n t o f  th e  te s tis , a n d  th e  v u lv a ; le n g th  (L ) / w id th  ( W )  

is g iv e n  f o r  th e  v a g in a .

T h e  a u th o r s ’ n a m e s  o f  th e  n e w  s p e c ie s  d e s c r ib e d  

b e lo w  a re  U n i a n d  B a in .

RESULTS

C
h a ra c te rs  c o m m o n  to  a ll s p e c ie s  a re  p re s e n te d  

f irs t. M o r p h o lo g ic a l  f in d in g s  ( F ig s . 1 -1 1 a n d  

T a b le  I)  a n d  p re v a le n c e  a n d  d istrib u tio n  (T a b le  II)  

a re  g iv e n  f o r  e a c h  s p e c ie s , w ith  a  d if f e re n tia l d ia g n o s is  

b e tw e e n  th e  Ja p a n e s e  s p e c ie s . T h e  s tru c tu re  o f  th e  

b o d y  sw e llin g s , p re s e n t in  f o u r o f  th e s e  s p e c ie s , is d e s 

c r ib e d  at th e  e n d  o f  th is  s e c tio n .

G e n e r a l

Fila rio id e a , O n c h o c e rc id a e  (L e ip e r, 1 9 1 1 )  C h a b a u d  &  

A n d e rso n , 1 9 5 9 ; O n c h o c e rc in a e  L e ip e r, 1 9 1 1 ; C e r c o p i -  

t h i f i l a r i a  (E b e rh a rd , 1 9 8 0 )  Ba in , B a k e r  &  C h a b au d , 1 982 .

N e m a to d e s  1 0  to  5 0  m m  lo n g  a n d  5 0  to  1 5 0  μ m  w id e . 

N o  la te ra l a la e  b u t c u ti c le  th i c k e n e d  in te rn a lly , in  

g e n e ra l  v e ry  s l ig h tly  (F ig . 8 ) .  T ra n s v e rs e  s e c tio n  o f  

b o d y  ro u n d . H e a d  p a p i l la e  sy m m e tric a lly  a rra n g e d : 

f o u r e x te rn a l- la b ia l a n d  f o u r c e p h a lic  p a p i lla e ; a m p h id s  

w ith  c o n s p ic u o u s  c h a n n e l . Sm a ll ro u n d  o ra l o p e n in g ; 

b u c c a l  c a p s u le  re d u c e d  to  a  sm a ll p re - e s o p h a g e a l  c u ti-  

c u la r rin g ; tra n sv e rs e  s e c tio n  o f  th e  b u c c a l  c a v ity  ro u n d  

a n te rio r ly ; lu m e n  Y - s h a p e d  a t its b a s e  a n d  at th e  a p e x  

o f  e s o p h a g u s ; p o s te rio r ly , e s o p h a g e a l  lu m e n  f la tte n e d ; 

e s o p h a g u s  n o t d iv id e d  in to  a n te rio 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 , b u t p a ire d  g la n d u la r p o re  

o p e n in g s  in  th e  e s o p h a g e a l  lu m e n  o f te n  c o n s p ic u o u s  

( th r e e  p a irs  a lo n g  th e  e s o p h a g u s ) .

In  th e  f e m a le , v a g in a  c o m p o s e d  o f  a  s h o rt w id e  tu b e  

p e r p e n d ic u la r  to  th e  b o d y  w a l l, th e n  a c h a m b e r  lin e d  

w ith  h y p o d e rm a l c e l ls  th a t b u lg e  p o s te r io r ly  to  f o rm  

th e  sp h in c te r , p re c e d in g  th e  o v ije c to r. T a il c u rv e d  v e n -  

tra lly , w ith  th r e e  te rm in a l la p p e ts , tw o  la te ra l  a n d  o n e  

d o rsa l; p h a sm id s  at b a s e  o f  th e  la te ra l la p p e ts . 

M ic ro f i la ria e  w ith  h e a d  tra p e z o id a l  in  la te ra l v ie w , 

ro u n d  in  v e n tra l v ie w ; le f t c e p h a lic  h o o k ; s tria tio n s  o f  

th e  c u tic le  c o n s p ic u o u s , e x c e p t at a n te rio r e n d ; las t p o s 

te r io r n u c le u s  fa r f ro m  tip  o f  tail; in  u te ri, s h e a th  p re 

se n t, lo o s e , b u t f ra g ile  a f te r  f ix a tio n  a n d  o f te n  ra g g e d . 

In  th e  m a le , c u tic le  o f  th e  tail th ic k  v e n tra l ly  a n d  fo r 

m in g  la te ra l a la e ; p o s te r io r  e x tre m ity  o f  tail a b ru p tly

C s h o h o i

( .  m u l t i c a u d a  

n. sp.

C . m i n u t a  

n. sp.

C  t u m i d i c e r v i c a t a  

n. sp.

C b u l b o i d e a  

n. sp.

T y p e  lo cality Mt. Zao, 

Yamagata

Hida Highlands, 

Gifu

Mt. Zao, 

Yamagata

Hida Highlands, 

Gifu

Mt. Sobo, 

Oita

Prev alence  

o f  ad ult w o rm s*

9/ 12 (75 % ) 1/ 3 2/ 12 (17 % ) 2/ 3 1/ 1

Prev alence  

o f  m icro filariae**

12/ 17 (71 % ) 1/ 3 4/ 17 (24 % ) 2/ 3 N D***

To tal ad ults 

reco v ered

38 54 24 56 56

O th er lo cality Hida Highlands, Hida Highlands, Mt. Zao, Hida Highlands Mt. Zao,

(lo calities) Gifu Gifu Yamagata and Mt. Ena, Gifu Yamagata

Prev alence  

o f  ad ult w o rm s*

1/ 3 1/ 3 5/ 12 (42 % ) 2/ 3 1/ 12

Prev alence  

o f  m icro filariae**

3/ 3 0 9/ 17 (5 3 % ) 2/ 3 0

To tal ad ults 

reco v ered

10 3 28 21 1

A d ult tissu e 

lo catio n

Su b cu tan eo u s Skin Skin Skin Su b cu taneo u s

D istrib utio n 

o f  ad ult w o rm s

Lim bs, tm nk, 

n ec k

Lim bs Th o rac ic  lim bs, 

trunk

A b d o m en, 

p elv ic  lim bs, 

trunk, b ac k

Lim bs, trunk

D istrib utio n 

o f  d erm al 

m icro filariae

Lim bs, n ip p les, 

tm n k

Face, ears N eck, m id b ack Tail, p o sterio r b ack, 

p elv ic  lim bs, 

n ip p les

M id back, 

tho rac ic  lim bs

* Sero w (s)  in fected / sero w (s) exam ined . 

** In  skin  snip s.

*** N D , no t d o n e . See  text.

T ab le  II. -  G e o g rap h ic  d istrib u tio n  and  p arasitic  lo c atio n  o f  th e  f iv e  sp e c ie s  o f  C e r c o p i t h i f i l a r i a  fo u n d  in Ja p a n e se  sero w s.

P arasite , 2 0 0 1 , 8, 1 9 7 - 2 1 3
M é m o i r e       1 9 9



U N I S ., SU Z U K I Y . ,  B A B A  M ., M IT A N I N ., T A K A O K A  H .,  K A T SU M I A . &  B A IN  O .

Fig . 1. -  C e r c o p i t h i f i l a r i a  s h o h o i .  A -C , fem ales. A . A n terio r p art w ith  b o d y  sw ellin g s (arro w s) , lateral v iew . B. V ag in a, lateral v iew . C. Bo d y  

sw ellin g  w ith  p seu d o c o e lo m o c y te . D  an d  E, m ales. D . H ead , lateral v iew . Bu c c al c ap su le , ex te rn al asp e c t (arro w ) . E. Po sterio r p art w ith  

fo u r p airs o f  p re c lo ac al p ap illae , v entral v iew . A b o u t p ap illae  n u m b ers, se e  tex t. Bars, m icro m eters.

a tte n u a te d  e n d in g  in  a so f t c u tic u la r a p p e n d a g e , w h ic h  

w e  re f e r  to  a s  th e  c y lin d e r; it b e a rs  th r e e  la p p e ts ; p h a s -  

m id s a t b a s e  o f  th e  c y lin d e r. Se t o f  c a u d a l p a p il la e  

slig h tly  re d u c e d , c o m p o s e d  o f  s e v e n  to  n in e  p airs, 

s y m m e tric a l ly  a rra n g e d , p e d u n c u la te d  ( F ig .1E) : tw o  to  

f o u r  p a irs  o f  p a p illa e  a n te r io r  to  th e  c lo a c a l  a p e r tu re  

( “ p r e c lo a c a l  p a p i l la e ” )  ( th e  p o s itio n  o f  th e  e x is tin g  

p a p illa e  su g g e s ts  th a t th e  m o st a n te r io r  p a irs  1 a n d  2 

h a v e  d is a p p e a re d ) ; p a ir  5  s u b m e d ia n , p a ir  6  m o re  

la te ra l; p a irs  7 , 8 , a n d  9  in  th e  p o s te r io r  h a lf  o f  th e  tail 

(p a ir  1 0  a lw a y s  a b s e n t) ; in  g e n e ra l , u n p a ire d  p a p illa  far 

a n te rio r to  c lo a c a l  a p e r tu re . A re a  ru g o sa  c o m p o s e d  o f  

tran sv erse  b a n d s  o f  c u tic u lar lo n g itu d in a l c re sts  (Fig . 2 0 ) .

Su pp l e m e n t a r y  in f o r m a t io n  

o n  C. s h o h o i  U n i , Su z u k i  &  K a t s u m i , 1 9 9 8  

( F i g .  1 )

F e m a le  w ith  f o u r  c o n s p ic u o u s  b o d y  s w e llin g s  ( 4 .9 , 6 .0 , 

1 7 .1 , a n d  2 1 .8  m m  fro m  a n te r io r  e n d  in  s p e c im e n  G ifu  

1 7 , T a b le  I)  a n d  m a le  w ith  th r e e  o r  f o u r  b o d y  s w e l 

l in g s  ( 2 .5 ,  4 .6 ,  5 .2 , a n d  9  0  m m  fro m  a n te r io r  e n d  in  

s p e c im e n  G ifu  3 1 ) . B u c c a l  c a p s u le  w ith  th e  e x te rn a l  

a s p e c t f o rm in g  tw o  o r  th r e e  c re s ts  (F ig . 1D , a rro w ) . 

Stria tio n s  o f  th e  c u tic le  a re  p e r p e n d ic u la r  to  th e  a x is  

o f  th e  b o d y  in  th e  la te ra l f ie ld , w ith  th e  te rm in a l e n d  

o f  s tria e  e le v a te d .

In  th e  m a le , u n p a ir e d  p a p illa  a t le v e l o f  p a ir  3  o r  b e t 

w e e n  p a irs  2 a n d  3  (F ig . 1E ) . T h r e e  o r  f o u r  p a irs  o f  

p r e c lo a c a l  p a p illa e ; p a p i l la e  o f  p a ir  5 jo in e d  to g e th e r  

o r  n o t. C y lin d e r p re s e n t a t th e  p o s te r io r  e n d , a s  w id e  

a s  it is lo n g  a n d  w ith  c o n ic a l  la p p e ts .

A d u lt s p e c im e n s  in  s u b c u ta n e o u s  c o n n e c tiv e  tis su e s  o n  

th e  m u s c le s  o f  th e  lim b s , tru n k , a n d  n e c k . M ic ro f ila ria e  

in  th e  sk in  o f  th e  lo w e r  p art o f  th e  b o d y  ( lim b s , n ip p le s , 

a n d  tru n k ) . Fo u n d  in  Y a m a g a ta  a n d  G ifu  ( T a b le  II) .

Ce r c o p it h if il a r ia  m u l t ic a u d a  U n i &  B a in , n . s p . 

( F ig s . 2 , 8A , 9A , 10A , a n d  11A )

Sp e c im e n s : f e m a le  h o lo ty p e  (G if u  2 7  ta k e n  f ro m  s e ro w  

N o . 1 )  a n d  m a le  a l lo ty p e  (G if u  2 3  f r o m  th e  s a m e

2 0 0 Mémoire
P a ra site , 2 0 0 1 , 8, 1 9 7 - 2 1 3



Ce r c o p it h if il a w a  s p p . in  Ja pa n e s e  s e r o w s

Fig . 2. -  C . m u l t i c a u d a  n. sp . A -L, fem ales. A . A n terio r p art, lateral v iew . B. A n terio r e n d , e n  fac e  v iew . C. H ead , lateral v iew . D . H ead , 

m ed ian  v iew . E. Eso p h ag u s an d  am p h id s, tran sv erse  sec tio n . F. v ag ina, lateral v iew . G . O v ije c to r. H . Tail, v entral v iew . I. Po sterio r end , 

lateral v iew . J. Po sterio r e n d , v entral v iew . K. Po sterio r en d , d o rsal v iew . L. U terine  m icro f ilariae  in m id b o d y , rh o m b o id  in tran sv erse  se c 

tio n . M . M icro filaria w ith  sh eath , m ed ian  v iew . A rro w , rec tal c e ll (R 1) . N -S, m ales. N . H ead , m ed ian  v iew . O . A rea ru g o sa, v entral v iew . 

P. P o ste rio r p art, lateral v iew . Q . Po sterio r p art, v entral v iew . R. Rig ht sp icu le . S. Left sp icu le . Bars, m ic ro m eters.

P aras ite , 2 0 0 1 , 8, 1 9 7 - 2 1 3
Mémoire 2 0 1



U N I S., SU Z U K I Y ..  B A B A  M ., M IT A N I N .. T A K A O K A  H ., K A T SU M I A . &  BA IN  O .

Fig . 3. -  C . m i n u t a  n. sp . A -J, fem ales. A . A n terio r p art, lateral v iew . B. A n terio r en d , e n  fa c e  v iew . C. H ead , lateral v iew . D . H ead , m ed ian  

v iew . E-a. M o u th  o p en in g . E-b . Base  o f  b u c c al c ap su le  and  am p h id s b e lo w  E-a. E-c . Flat lu m en  o f  e so p h ag u s  an d  am p h id s, tran sv erse  

se c tio n  b e lo w  E-b . F. V ag in a an d  an te rio r p art o f  o v ije c to r w ith  m icro filaria (arro w ), lateral v iew . G . Po sterio r p art, lateral v iew . H . Tail, 

v entral v iew . I. Po sterio r en d ; lateral v iew . J. Po sterio r en d ; v entral v iew . K-K -d , m icro filariae . K. Entire  b o d y , m ed ian  v iew . K -a. A nterio r 

en d , m ed ian  v iew . K -b . A n terio r en d  w ith  sh eath , left lateral v iew . K -c . A n terio r p art w ith  sh eath , tran sv erse  sec tio n . K -d . P o ste rio r en d , 

m ed ian  v iew  sh o w in g  n u c le i. L-Q -a, m ales. L. H ead , m ed ian  v iew . M . A rea ru g o sa, v entral v iew . N. P o ste rio r p art, lateral v iew . O . Tail, 

v entral v iew . P. Rig ht sp ic u le . Q . Left sp icu le . Q -a. Left sp icu le , p o sterio r en d . Bars, m icro m eters.

2 0 2 - Mémoire
P a ras ite , 2 0 0 1 , 8, 1 9 7 - 2 1 3



C e r c o p it h if ih r ia  s p p . in  Ja pa n e s e  s e r o w s

Fig . 4. -  C . t u m i d i c e r v i c a t a  n . sp . A -N , fem ales. A . A n terio r p art, lateral v iew . B. En larg ed  an terio r en d , lateral v iew . C. A n terio r p art w ith  

su b term in al b u lb o u s  p art, e n  fac e  v iew . D . H ead , e n  fac e  v iew . E. H ead , lateral v iew . F. H ead , m ed ian  v iew . G . Bo d y  at eso p h ag u s lev el, 

tran sv erse  sec tio n . H . V ag in a, lateral v iew . I. O v ije c to r. J. Bo d y  sw ellin g  w ith  p se u d o c o e lo m o c y te  (arro w ). K. Po sterio r p art, lateral v iew . 

L. Tail, v entral v iew . M . P o ste rio r e n d , lateral v iew . N. Po sterio r en d , v entral v iew . O -O -f , m icro filariae . O . Entire b o d y  w ith  sh eath , m ed ian  

v iew . O -a. A nterio r e n d  w ith  c ep h alic  h o o k , m ed ian  v iew . O -b . A n terio r en d  w ith  c e p h a lic  h o o k , left lateral v iew . O -c . M id b o d y , m ed ian  

v iew . O -d . M id b o d y , tran sv erse  sec tio n . O -e . C au d al reg io n , tran sv erse  sec tio n . O -f. C au d al reg io n . Bars, m icro m eters.

P a ra site , 2 0 0 1 , 8, 1 9 7 - 2 1 3
Mémoire 2 0 3



U N I S .,  SU Z U K I Y . ,  B A B A  M ., M IT A N I N „  T A K A O K A  H ., K A T SU M I A . &  BA IN  O .

Fig . 5 . -  C . t u m i d i c e r v i c a t a  n . sp . P -X -a , m a le s . P . H e a d , m e d ia n  v ie w . Q . H e a d , la te ra l v ie w . R. A p e x  o f  te s tis . S. A re a ru g o sa , v e n tral 

v ie w . T . P o ste rio r p art, la te ra l v ie w . U . C lo a c a l re g io n  w ith  th re e  p re c lo a c a l p a irs  o f  p a p illa e , v e n tral v ie w . V . T a il, v e n tra l v ie w . W . R ig h t 

sp ic u le . X . L ef t sp ic u le . X -a . Left sp ic u le , p o ste r io r e n d . Ba rs , m ic ro m e te rs .

s e r o w ) , 2 1 8  H S, c o l le c tio n  o f  th e  M u sé u m  N a tio n a l 

d ’H is to ire  n a tu re l le  (M N H N ) , P a ris . 5 2  p a ra ty p e s : 4 8  in  

th e  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 i 

v e rs ity  M e d ic a l  S c h o o l ,  f o u r  in  th e  M N H N  ( 2 1 8  H S) . 

L o c a tio n  in  h o st: a d u lts  in  s k in  o f  th o r a c ic  lim b s  a n d  

o l e c r a n o n  o f  th e  p e lv ic  lim b s ; m ic ro f i la r ia e  in  sk in  o f  

f a c e  a n d  e a rs .

T y p e  lo c a li ty : Fu ru k a w a , H id a  H ig h la n d s , G ifu  P re 

f e c tu re , Ja p a n .

A n te rio r e n d  ro u n d . H e a d  p a p i l la e  lo n g  a n d  c o n s p i 

c u o u s ; c e p h a l i c  p a p i l la e  a t th e  c o rn e rs  o f  a  re c ta n g le

th a t is e lo n g a te d  d o rs o v e n tra l ly . B u c c a l  c a p s u le  v e ry  

f lat.

Fe m a le

Stria tio n s  o f  c u tic le  0 .2  p m  a p a rt, o b l iq u e ly  d ire c te d  in  

th e  la te ra l f ie ld  (Fig . 1 0A ) . V u lv a  a n te r io r  to  e s o p h a g o -  

in te s tin a l ju n c tio n  a n d  p ro tru d in g . V a g in a  e lo n g a te d . 

O v i je c to r  sh o rt. B o d y  w ith  f o u r  s l ig h t sw e llin g s  6 .9 , 7 .2 , 

7 .7 , a n d  9 .2 m m  fro m  a n te r io r  e n d  o f  th e  p a ra ty p e  s p e 

c im e n  G ifu  3 . C o m p le x  c a u d a l e x tre m ity  th a t s e e m e d  

a t f irs t s ig h t to  b e  c o m p o s e d  o f  f iv e  o r  s ix  la p p e ts ; in

2 0 4 Mémoire
P a ra s i te , 2 0 0 1 ,  8, 1 9 7 - 2 1 3



CERCOPmnFILARIA SP P. IN  JA P A N ESE SER O W S

Fig . 6. -  C . b u l b o i d e a  n . sp . A -M , fem ales. A . A n terio r p art, lateral v iew . B. A n terio r e n d , e n  fac e  v iew . C. H ead , lateral v iew . D . H ead , 

m ed ian  v iew . E. Bo d y  at e so p h ag u s  lev e l, tran sv erse  sec tio n . F. V ag in a, m ed ian  v iew . G . Sp e c ializ ed  p art o f  o v ije c to r ( se e  te x t) . H . A n te 

rio r p art w ith  b o d y  sw ellin g s (arro w s) . I. Bo d y  sw elling . J.  Bo d y  sw ellin g  w ith  p seu d o c o e lo m o c y te  (aste risk ) , tran sv erse  sec tio n . K. Po s 

te rio r p art, v entral v iew . L. Po sterio r e n d , lateral v iew . M . Po sterio r en d , v entral v iew . N -N -d , m icro filariae . N. Entire  b o d y  w ith  sh eath , 

lateral v iew . N -a. A n terio r e n d , m ed ian  v iew . N -b . A n terio r en d , le ft lateral v iew . N -c. M id b o d y , tran sv erse  sec tio n . N -d . P o sterio r end , 

m ed ian  v iew . Bars, m ic ro m eters.

Parasite , 200 1, 8, 1 97-213
Mémoire 2 0 5



U N I S., SU Z U K I Y ., BA BA  M „  M ITA N I N ., TA K A O K A  H ., K A TSU M I A . &  BA IN  O .

Fig . 7 . -  C . b u l b o i d e a  n . sp . O -V , m ales. O . H ead , m ed ian  v iew . P. A rea ru g o sa, v entral v iew . Q . Po sterio r p art, lateral v iew . R. C lo acal 

reg io n  w ith  th ree  p airs o f  p re c lo ac a l p ap illae , v entral v iew . S. Tail. T. P o sterio r e n d , v entral v iew . U . Rig ht sp icu le . V . Left sp icu le . Bars, 

m ic ro m eters.

f a c t, th e re  a re  th r e e  la p p e ts  a s  in  o th e r  s p e c ie s , lo n g  

a n d  d ig itif o rm , th e  m e d ia n  o n e  b e in g  th e  lo n g e s t, a n d  

a ll w ith  a n  a c u te  a p e x ; a t th e ir  b a s e , a  c o n ic a l  b u lg in g  

v e n tra l c re s t a n d  a  b u lg in g  d o rsa l c re s t d iv id e d  in to  tw o  

sh o rt c o n ic a l  p o in ts  ( F ig . 2 I-K , Fig . 1 1A ).

M ic ro f ila ria : b o d y  sh o rt, f la tte n e d  d o rs o v e n tra l ly , tra n s 

v e r s e  s e c t io n  rh o m b o id a l  ( F ig . 2 L ) . Sh o rt c e p h a l i c  

s p a c e . C a u d a l e n d  la n c e o la te d ; la s t n u c le u s  8  p m  f ro m  

e x tre m ity . In  u te ri, s h e a th  ra g g e d  a n d  ra re ly  p re s e n t; 

p re s e n t o n  a ll sk in  m ic ro f i la r ia e .

M a le

A p e x  o f  te s tis  s lig h tly  b e h in d  th e  e n d  o f  e s o p h a g u s . 

A re a  ru g o s a : 8 6  o r  s o  tra n s v e rs e  b a n d s  3  μ m  h ig h  a n d  

d i s ta n c e  b e tw e e n  a d jo i n i n g  b a n d s  7  μ m . C a u d a l 

p a p illa e : th r e e  la rg e  p r e c lo a c a l  p a irs , p a ir  6  ju st p o s 

te r io r  to , a n d  la rg e r  th a n , p a ir  5 ; p a ir  7  a t m id - le n g th  

o f  tail a n d  la rg e ; p a irs  8  a n d  9  c lo s e  to g e th e r , th e  

f o r m e r  v e n tr a l ,  th e  la t te r  l a te r o d o r s a l  ( F ig .  2 Q ) .  

C y lin d e r  tw ic e  a s  lo n g  a s  w id e , s l ig h tly  c o n s tr ic te d  in  

p o s te r io r  h a lf , w ith  p o in te d  la p p e ts , th e  m e d ia n  o n e  

lo n g e r . Sp ic u le s : r ig h t s p ic u le  w ith  little  o r  n o  d o rsa l 

h e e l ;  le f t s p ic u le  lo n g  w ith  la m in a  tw ic e  th e  le n g th  o f  

th e  h a n d le  ( 1 3 0  p m  lo n g ) , s le n d e r  d is ta l e x tre m ity .

D i f f e re n tia l d ia g n o s is

C . m u l t i c a u d a  n . sp . is d is tin g u is h e d  f ro m  C . s h o h o i  

b y  m a n y  c h a ra c te rs  ( T a b le  I) : th e  s h o r te r  a n d  m o re

s le n d e r  b o d y  in  b o th  s e x e s  b u t la rg e r  s p ic u le s , th e  rig h t 

la c k in g  a  h e e l ,  th e  c e p h a l i c  p a p i l la e  o n  a  d o r s o v e n 

trally  e lo n g a te d  re c ta n g le , th e  v e ry  re d u c e d  b u c c a l  c a p 

su le , th e  lo n g e r  m ic ro f i la ria  a n d  th e  p e c u lia r  s h a p e  o f  

its ta il, th e  v a g in a  e lo n g a te d , th e  v e ry  s l ig h t b o d y  

sw e ll in g s , a n d  th e  s h a p e  o f  th e  c y l in d e r  a n d  c a u d a l 

la p p e ts .

Ce r c o p it h if il a r ia  m in u t a  U n i &  B a in , n . s p . 

( Fig s . 3 , 8 B , 9 B , 1 0 B , a n d  1 1 B )

Sp e c im e n s : f e m a le  h o lo ty p e  ( Y a m a g a ta  9 7  f ro m  s e ro w  

N o . 2 ) ,  m a le  a ll o ty p e  ( Y a m a g a ta  1 0 8  f ro m  th e  s a m e  

s e ro w ) , 2 2 0  H S, M N H N , P a ris . Fiv e  p a ra ty p e s : o n e  in  

th e  D e p a rtm 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 i 

v e rs ity  M e d ic a l S c h o o l ,  f o u r  in  th e  M N H N  ( 2 2 0  H S) .

L o c a tio n  in  h o s t: a d u lts  in  s k in  o f  tru n k  a n d  th o ra c ic  

lim b s ; m ic ro f i la r ia e  in  s k in  o f  n e c k  a n d  m id b a c k . 

T y p e  lo c a li ty : M t. Z a o , Y a m a g a ta  P re f e c tu re , Ja p a n .

O th e r  lo c a l itie s : G ifu . T h r e e  s p e c im e n s .

N o  b o d y  sw e llin g s . A n te rio r e n d  w ith  sm a ll su b te rm in a l 

b u lb , rh o m b o id a l  in  tra n s v e rs e  s e c tio n , w ith  g re a te r  

d o rs o v e n tr a l d ia m e te r  ( F ig . 9 B ) ;  h e a d  m u s c le  w ith  a 

v a c u o la te d  s tru c tu re  in  s o m e  s p e c im e n s . L ab ia l p a p il la e  

a r ra n g e d  in  a s q u a re ; c e p h a l i c  p a p i l la e  a rra n g e d  in  a 

d o rs o v e n tra l ly  e lo n g a te d  r e c ta n g le  ( F ig . 3 B ) .  B u c c a l  

c a v ity  c y lin d r ic a l; b u c c a l  c a p s u le  m o d e ra te ly  w id e .

2 0 6 Mémoire
P aras ite , 2 0 0 1 , 8, 1 9 7 - 2 1 3



CERCo r r r n iFi u RiA s p p . in  Ja pa n e s e  s e r o w s

Fig . 8. -  Stain ed  tran sv erse  se c tio n s  o f  fem ale  m id b o d y . Lateral in ternal th ick en in g  o f  th e  c u tic le  (arro w ). A . C . m u l t i c a u d a  n. sp . B. C . 

m i n u t a  n. sp . C. C . t u m i d i c e r v i c a t a  n. sp . Bars, 10 μ m .

Fig . 9. -  SEM  o f  an te rio r e n d  o f  fe m ales. A . C . m u l t i c a u d a  n. sp . B. C . m i n u t a  n. sp . C. C . t u m i d i c e r v i c a t a  n. sp . D . C . b u l b o i d e a  n . sp . 

Pap illae  (arro w s)  an d  am p h id  (*) . Bars, 5 μ m .

2 0 7Mémoire
P a ra site , 2 0 0 1 , 8, 1 9 7 - 2 1 3
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Fig . 10. -  SEM  o f  c u tic u lar striatio ns in th e  lateral field  o f  th e  m id b o d y  o f  fem ales. A . C . m u l t i c a u d a  n, sp . B. C . m i n u t a  n. sp . C. C . t u m i 

d i c e r v i c a t a  n. sp . D . C . b u l b o i d e a  n . sp . Bars, 1 μ m .

Fe m a le

C u tic u la r s tria tio n s  0 .2  μ m  a p a rt, o b l iq u e ly  d ire c te d  in  

th e  la te ra l f ie ld  (Fig . 1 0 B ) . V u lv a at le v e l o f  e s o p h a g o -  

in te s tin a l ju n c tio n ; v a g in a  s p h e r ic a l ; o v i je c to r  s h o rt 

a n d  th ic k . M u sc le  la y e r o f  th e  m id b o d y  th ic k  (F ig . 8 B ) .  

C a u d a l la p p e ts  d ire c te d  v e n tra lly , c o n ic a l ,  th e  m e d ia n  

o n e  lo n g e r , e a c h  w ith  a n  a c u te  e n d ; a t th e ir  b a s e , a 

v e n tr a l a n d  a d o rs a l c re s t (F ig . 3 I- J) .

M ic ro f ila ria : tra n s v e rs e  s e c tio n  ro u n d . T a i l w ith  a n u -  

c le a te d  p a rt 1 3  μ m  lo n g ; e x tre m ity  b e n t; in  a s ta in e d  

m ic ro f i la r ia , c e p h a l i c  e n d  w ith  a n  is o la te d  p a ir  o f  

n u c le i; n e rv e  rin g  4 5  p m  ( 1 8  % )  f ro m  a n te rio r  e n d . U ter 

in e  m ic ro f i la r ia e  w ith  ra g g e d  s h e a th ; s h e a th  p re s e n t in  

sk in  f o rm s .

M a le

A p e x  o f  te s tis  fa r b e h in d  e s o p h a g o in te s tin a l  ju n c tio n . 

A re a  ru g o s a  (F ig . 3 M ) : a b o u t 1 2 0  b a n d s , 3  μ m  h ig h , 

d is ta n c e  b e tw e e n  a d jo in in g  b a n d s  5 p m . C au d a l p a p illa e  

(F ig . 3 0 ) :  th r e e  p re c lo a c a l  p a irs , m o re  o r  le s s  re g u la rly  

a r ra n g e d , p a ir 6  la rg e r  th a n  all o th e rs , d is ta n t f ro m  p a ir 

5 ; p a ir  7  a t tw o - th ird s  o f  th e  ta il le n g th , p a irs  8  a n d  9  

s u b te rm in a l,  th e  f irs t la te ro d o rs a l , th e  s e c o n d  v e n tra l. 

C y lin d e r  tw ic e  a s  lo n g  a s  w id e , c o n ic a l ;  la p p e ts  sh a rp , 

th e  m e d ia n  o n e  la rg e r. Sp ic u le s  sh o rt: th e  rig h t w ith  

c o n s p ic u o u s  d o rs a l h e e l ,  th e  le f t w ith  h a n d le  ( 1 3 0  p m

2 0 8

lo n g )  s l ig h tly  s h o r te r  th a n  th e  la m in a ; e x tre m ity  o f  

la m in a  th ic k  a n d  ro u n d .

D if f e re n tia l d ia g n o s is

T h e  a d u lt w o rm  is sm a ll ( T a b le  I) , lik e  C . m u l t i c a u d a , 

b u t th e  s p e c ie s  is d is tin g u ish e d  b y  th e  sh a p e  o f  th e  h e ad , 

th e  lo n g e r  m ic ro f ila ria  w ith  a  d if f e re n t tail e x tre m ity , th e  

rig h t sp ic u le  w ith  h e e l  a n d  le f t sp ic u le  w ith  th ic k  d istal 

e x tre m ity , a n d  th e  f e m a le  c a u d a l e x tre m ity . T h e  ad u lt 

w o rm  is sm a lle r  th a n  C . s h o h o i  a n d  is a ls o  d is tin g u ish e d  

b y  th e  m ic ro f ila ria e  b e in g  tw ic e  a s  lo n g  a s  th o s e  o f  C . 

s h o h o i ,  p o s itio n  o f  c e p h a lic  p a p il la e  (U n i e t  a l . ,  1 9 9 8 ) , 

a n d  p o s itio n  a n d  s iz e  o f  p a irs  6  a n d  7  o f  c a u d a l p a p illa e .

Ce r c o p it h if il a r ia  t u m id ic e r v ic a t a  

U n i  &  B a i n ,  n .  sp .

(F ig s . 4 , 5 , 8 C , 9 C , I 0 C , a n d  1 1 C )

S p e c im e n s : f e m a le  h o lo ty p e  ( G if u  1 2 6  f ro m  s e r o w  N o . 

1 ) , m a le  a llo ty p e  ( G if u  9 7  f ro m  th e  s a m e  s e r o w ) , 2 1 9  

H S, M N H N , P a ris . 4 5  p a ra ty p e s : 4 3  s p e c im e n s  in  th e  

D e p a rtm 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 rs ity  

M e d ic a l  S c h o o l ,  tw o  in  th e  M N H N  ( 2 1 9  H S) .

L o c a tio n  in  h o s t: a d u lts  in  s k in  o f  a b d o m e n , p e lv ic  

lim b s , tru n k , a n d  b a c k ; m ic ro f i la r ia e  in  th e  s k in  o f  th e  

p o s te r io r  p a rt o f  th e  b o d y  ( ta il, p o s te r io r  b a c k , p e lv ic  

lim b s , a n d  n ip p le s ) .

P aras ite , 2 0 0 1 , 8, 1 9 7 -2 1 3
Mémoire



Ce r c o p it h if iu m a  s p p .  i n  Ja p a n e s e  s e r o w s

Fig . 11. -  SEM  o f  p o sterio r e n d  o f  fem ales. A . C . m u l t i c a u d a  n . sp ., lateral v iew . B. C . m i n u t a  n. sp ., v entral v iew . C. C . t u m i d i c e r v i c a t a  

n . sp ., ap ical v iew . D . C . b u lb o i d e a  n. sp ., latero d o rsal v iew . Ph asm id  (arro w ). Bars, 1 μ m .

T y p e  lo c a l ity : Fu ru k a w a , H id a  H ig h la n d s , G ifu  P re 

f e c tu re , Ja p a n .

O th e r  lo c a li tie s : Y a m a g a ta . 2 8  s p e c im e n s ; o n e  f e m a le  

in  th e  M N H N  ( 2 5 3  H S) .

A n te rio r e n d  w ith  a su b te rm in a l c e rv ic a l  b u lb , w h ic h  

is  rh o m b o id a l  in  tra n s v e rs e  s e c tio n  w ith  a  g re a te r  d o r-  

so v e n tra l d ia m e te r  (F ig . 4A -C , Fig . 9 C ) . B o d y  s w e llin g s  

p re s e n t ( F ig . 4 J) . C u tic le  o f  h e a d  th ic k  a n d  p a p illa e  

w ith  p e d u n c le s ; la b ia l a n d  c e p h a lic  p a p illa e  at th e  c o r 

n e rs  o f  tw o  la te ra lly  e lo n g a te d  re c ta n g le s  (F ig . 4 D - F ) .

F e m a le

T h r e e  b o d y  sw e ll in g s  ( 8 .2 ,  1 2 .2 , a n d  2 0 .0  m m  fro m  

a n te r io r  e n d  in  th e  h o lo ty p e  s p e c im e n ) , o f te n  slig h t. 

Stria tio n s  o f  th e  c u tic le  0 .2  p m  a p a rt, o b liq u e ly  d ire c te d

in  th e  la te ra l f ie ld  (Fig . 1 0 C ) . H e a d  m u s c le s  a n d  a n te 

r io r p art o f  e s o p h a g u s  w ith  re f rin g e n t g ra n u la tio n s  in  

s o m e  s p e c im e n s . V u lv a  g e n e ra lly  a n te rio r  to  e s o p h a g o -  

in te s tin a l  ju n c tio n ; v a g in a  m o d e ra te ly  e lo n g a te d ; o v i-  

je c to r  lo n g . M u sc le  la y e r th ic k  a t tra n sv e rse  s e c tio n  o f  

th e  m id b o d y  (Fig . 8 C ) . C a u d a l la p p e ts  a lm o st a s w id e  

a s lo n g , th e  la te ra l o n e s  b lu n t, th e  d o rsa l o n e  la rg e r an d  

w ith  a  p o in te d  v e n tra l e x tre m ity ; a ro u n d  th e  b a s e  o f  

th e  la p p e ts , v e n tra l a n d  d o rs a l c re s ts  (Fig . 4M -N ) . 

M ic ro f ila ria : b o d y  v e ry  lo n g  a n d  th ic k  ( T a b le  I) . T ra n s 

v e rs e  s e c tio n  o v a l, c u tic u la r  la te ra l a la e  in  th e  p o s te 

r io r re g io n ; c a u d a l re g io n  s tra ig h t b u t o u te r su rf a c e  s p i 

ra lly  tw is te d , th ic k  b lu n t e n d  (Fig . 4 0 - f .  L o n g  c e p h a lic  

s p a c e ; n a rro w  c e n tra l c o lu m n  o f  n u c le i;  a n u c le a te d  

c a u d a l e x tre m ity  4 0  p m  lo n g ; in  a s ta in e d  m ic ro f ila r ia ,

P a ras ite , 2 0 0 1 , 8, 1 9 7 -2 1 3
Mémoire 2 0 9
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n e rv e  rin g  7 6  p m  ( 1 9  % )  a n d  e x c r e to r y  p o r e  1 0 6  p m  

( 2 6  % )  f ro m  a n te r io r  e n d . E a c h  m ic ro f i la ria  w ith  a 

s h e a th  in  th e  u te ru s ; s h e a th  a b s e n t f ro m  s k in  f o rm s .

M a le

O n e  b o d y  s w e llin g  ( 5 .4  m m  f ro m  a n te rio r  e n d  in  th e  

a llo ty p e  s p e c im e n ) . B u c c a l  c a p s u le  so m e tim e s  w ith  tin y  

p o s te r io r  c re s ts  a n c h o re d  in  th e  e s o p h a g u s  (Fig . 5 P ) . 

A p e x  o f  te s tis  a t a n te rio r  le v e l o f  in te stin e , its d is ta n c e  

f ro m  th e  h e a d  a p p ro x im a te ly  tw ic e  th e  le n g th  o f  th e  

e s o p h a g u s  (Fig . 5R ) . A re a  ru g o s a : a b o u t 1 6 0  tra n sv e rs e  

b a n d s , e a c h  3  μ m  h ig h , d is ta n c e  b e tw e e n  a d jo in in g  

b a n d s  6  p m . C au d al p a p i lla e  (Fig . 5 V ) : tw o  o r  th re e  p re -  

c lo a c a l  p airs; p a ir  6  fa r b e h in d  p a ir 5, a n d  th e  larg e st 

o f  a ll p a irs; p a ir  7  sm a ll a n d  in  th e  p o s te r io r  th ird  o f  

th e  tail; p a irs  8  a n d  9  c lo s e  to g e th e r , th e  f o rm e r  v e n 

tral, th e  la tte r la te ro d o rsa l. C a u d a l c y lin d e r a s  w id e  a s  

it is lo n g ; c a u d a l  la p p e ts  sh o rt a n d  c o n ic a l . Sp ic u le s  

larg e : th e  rig h t w ith  te rm in a l c a p , f o rm in g  a c o n sp ic u o u s  

su b te rm in a l d o rsa l h e e l ; th e  le f t w ith  la m in a  s lig h tly  

lo n g e r th a n  h a n d le  ( 1 7 0  p m  lo n g ) , a n d  d istal p art o f  th e  

la m in a  w ith  s lig h tly  s tria te d  a la e , e x tre m ity  ro u n d .

D if f e re n tia l d ia g n o s is

T h e  la rg e  s iz e  o f  th e  m ic ro f ila ria  d is tin g u is h e s  th is  s p e 

c ie s  f ro m  th e  f o u r  o th e r  s p e c ie s .  T h e  a d u lts  g re a tly  

r e s e m b le  th o s e  o f  C .  m i n u t a  w ith  th e  s u b te rm in a l 

b u lb , th e  th ic k  m u s c le  la y e r  o f  th e  m id b o d y , th e  a rra 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  s h a p e  o f  th e  le ft 

s p ic u le ; h o w e v e r , C .  t u m i d i c e r v i c a t a  n . sp . is d is tin 

g u is h e d  b y  th e  g re a te r  s iz e  o f  a d u lts  a n d  s p ic u le s , th e  

c e p h a l i c  p a p i l la e  f o rm in g  a  la te ra l ly  e lo n g a te d  r e c 

ta n g le , th e  lo n g e r  o v i je c to r , th e  p r e s e n c e  o f  b o d y  

sw e ll in g s , th e  s h a p e  o f  th e  c a u d a l la p p e ts  in  b o th  

s e x e s , a n d  p a ir  7  o f  c a u d a l p a p i l la e  b e in g  s m a l le r  a n d  

m o re  p o s te rio r .

A d u lts  o f  C .  t u m i d i c e r v i c a t a  n . sp . a ls o  r e s e m b le  

C .  s h o h o i  in  th e  b o d y  s iz e , th e  s iz e  a n d  a rra n g e m e n t 

o f  c a u d a l  p a p illa e , a n d  th e  p o s itio n  o f  h e a d  p a p illa e  

(U n i e t  a l . , 1 9 9 8 ) . C .  t u m i d i c e r v i c a t a  h a s  a  le f t s p ic u le  

a s  lo n g  a s  th a t o f  C .  m u l t i c a u d a  n . s p ., b u t th e  b o d y  

is  la rg e r  ( T a b le  I) ; th e  o th e r  d if f e re n tia l c h a ra c te rs  a re  

th o s e  li s te d  f o r  C .  s h o h o i .

C e r c o p i t h i f i l a r i a  b u l b o i d e a  Un i & Ba in , n . sp. 

( F ig s . 6 , 7 , 9 D , 1 0 D , a n d  1 1 D )

S p e c im e n s : f e m a le  h o lo ty p e  ( O ita  3 1 - 2  f ro m  s e ro w  

N o . 1 in  O ita ) , m a le  a llo ty p e  ( O ita  2 2 - B 3  f ro m  th e  sa m e  

s e ro w ) , 2 1 7  H S, M N H N , P a ris . 5 4  p a ra ty p e s : 5 0  in  th e  

D e p a rtm 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 rs ity  

M e d ic a l  S c h o o l , f o u r in  th e  M N H N  ( 2 1 7  H S) .

L o c a tio n  in  h o st: a d u lts  in  s u b c u ta n e o u s  c o n n e c tiv e  tis 

s u e s  o n  m u s c le s  o f  lim b s  a n d  tru n k ; m ic ro f i la r ia e  in  

s k in  o f  th e  m id b a c k  re g io n  a n d  th o r a c ic  lim b s  in  tw o  

s e ro w s  f ro m  G ifu .

2 1 0

T y p e  lo c a li ty : K o u b a ru  o n  M t. S o b o , T a k e ta  C ity , O ita  

P re f e c tu re , K y u s h u , Ja p a n .

O th e r  lo c a litie s : G ifu  a n d  Y a m a g a ta . 2 2  s p e c im e n s ; o n e  

f e m a le  in  th e  M N H N  ( 2 5 2  H S) .

B u lb o u s  h e a d  f o l lo w e d  b y  a n e c k  (F ig . 6A ; Fig . 9 D ) . 

B o d y  s w e ll in g s  p re s e n t, e a c h  w ith  a  v e n tra l g ia n t g ra 

n u la te d  p s e u d o c o e lo m o c y te  (F ig . 6 I- J) .  L a b ia l  p a p i l la e  

v e ry  s m a l l a n d  s e e n  o n ly  in  a p ic a l  v ie w . L a b ia l  a n d  

c e p h a l i c  p a p illa e  at th e  c o r n e r s  o f  tw o  la te ra l ly  e l o n 

g a te d  re c ta n g le s , w ith  th e  c e p h a l i c  p a p i l la e  p o s te r io r  

to  th e  m a x im u m  d ia m e te r  o f  th e  b u lb  ( F ig . 6 C -D , 

Fig . 9 D ) . B u c c a l  c a p s u le  sm a ll; lo n g itu d in a l  s e c tio n  tra 

p e z o id a l ,  th e  e x te r n a l  a s p e c t  f o r m in g  tw o  c r e s ts  

(Fig . 6 C ) . C o n s p ic u o u s  in te rn a l la te ra l th ic k e n in g s  o f  

th e  c u tic le  in  th e  a n te r io r  p a rt ( F ig . 6 E ) .

Fe m a le

T h re e  b o d y  sw e llin g s  ( 3 .4 , 8 .2 , a n d  1 3 .0  m m  fro m  a n te 

r io r e n d  o f  th e  h o lo ty p e  s p e c im e n ) . A  c u tic u la r c irc u la r 

e le v a tio n  a ro u n d  th e  m o u th  o p e n in g  is s e e n  in  tw o  

s p e c im e n s  b y  SEM . Stria tio n s  o f  c u tic le  0 .5  μ m  a p a rt; 

th e y  a re  n o t o b l iq u e  in  th e  la te ra l f ie ld  a n d  a re  o f te n  

in te rru p te d  (Fig . 1 0 D ) . V u lv a  a n te r io r  to  e s o p h a g o -  

in te stin a l ju n c tio n ; v a g in a  m o d e ra te ly  e lo n g a te d ; o v i 

je c to r  v ery  lo n g , w ith  c h a ra c te r is tic  s p e c ia l iz e d  s tru c 

tu re  f ro m  1 ,0 0 0  μ m  b e h in d  th e  v a g in a  to  th e  d iv is io n  

o f  th e  u te ri  (F ig . 6 G ) : lu m e n  lin e d  w ith  la rg e  h y p o -  

d e rm a l c e l ls  d ire c te d  b a c k w a rd s , p ro b a b ly  to  c o n tro l 

m ic ro f ila ria l m ig ra tio n  to  v a g in a . T a il s lig h tly  c o n stric te d  

in  th e  s e c o n d  th ird ; th r e e  la p p e ts , lo n g e r  th a n  w id e , 

th e  m e d ia n  o n e  lo n g e r , a ll  in s e r te d  v e n tra lly . 

M ic ro f ilaria : tra n sv e rse  s e c tio n  rh o m b o id a l (Fig . 6 N - c )  

a n d  b o d y  f la tte n e d  d o rs o v e n tra l ly ; o n  la te ra l v ie w , 

o n e  f ile  o f  n u c le i ; o n  m e d ia n  v ie w , tw o  to  th r e e  f ile s  

o f  n u c le i.  A n u c le a te d  c a u d a l e n d  15 μ m  lo n g . R a g g e d  

s h e a th  p re s e n t; s h e a th  a b s e n t f ro m  s k in  m ic ro f i la r ia e .

M a le

B o d y  u su a lly  w ith  f o u r  s w e ll in g s  ( 2 .7 ,  3 - 5 , 5 .2 , a n d  

8 .8  m m  fr o m  a n te r io r  e n d  o f  th e  a ll o ty p e  s p e c im e n ) , 

s o m e tim e s  o n ly  tw o  ( 2 .4  a n d  8 .7  m m  fro m  h e a d ) . D is 

ta n c e  f ro m  a p e x  o f  te s tis  e q u a l  to  tw ic e  th e  le n g th  o f  

th e  e s o p h a g u s . A re a  ru g o s a : s o m e  7 0  b a n d s  4  μ m  h ig h , 

d i s ta n c e  b e tw e e n  a d jo i n i n g  b a n d s  7  μ m . C a u d a l  

p a p i l la e  (F ig . 7 R - T ) : tw o  o r  th r e e  p a irs  o f  p r e c lo a c a l  

p a p illa e , p a irs  5 a n d  6  o n  a lm o s t th e  s a m e  tra n sv e rs e  

lin e , p a ir  7  a t th e  m id le n g th  o f  th e  ta il, p a irs  8  a n d  9  

d is ta n t ( 2 0 - 2 6  p m ) . C y lin d e r  s l ig h tly  c o n ic a l ,  th r e e  

s h o rt la p p e ts  o f  s im ila r le n g th . Sp ic u le s : th e  rig h t w ith  

d o rs a l h e e l ; th e  le f t w ith  h a n d le  1 1 5  μ m  lo n g , la m in a  

o f  s im ila r le n g th , s le n d e r  e x tre m ity .

D if f e re n tia l d ia g n o s is

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

c ie s  d e s c r ib e d  a b o v e  b y  s p e c ia l  f e a tu re s : p a ir  8  o f

P aras ite , 2 0 0 1 , 8, 1 9 7 -2 1 3
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Cf r c o p t t h if u a r ia  s p p . in  Ja pa n e s e  s e r o w s

c a u d a l p a p i l la e  b e in g  f a r  a n te r io r  to  p a ir  9 , p a irs  5  a n d  

6  a t th e  s a m e  tra n sv e rse  le v e l, th e  o v i je c to r  w ith  a  s p e 

c ia liz e d  e p ith e liu m  in  th e  p o s te rio r p art, th e  la te ra l th ic 

k e n in g s  o f  th e  c u ti c le  b e in g  m o r e  d e v e lo p e d  a n d  

s a l ie n t, a n d  s tria tio n s  o f  th e  c u tic le  n o t b e in g  o b liq u e ly  

d ire c te d  in  th e  la te ra l f ie ld  a n d  o f te n  in te rru p te d . It a ls o  

h a s  m o re  p o s te r io r  c e p h a lic  p a p illa e , a n d  f e m a le s  h a v e  

a  b u lg in g  ta il. T h e  m ic ro f i la r ia e  a re  o f  th e  s a m e  s iz e  

a s  th o s e  o f  C . m i n u t a  n . sp . b u t a re  f la tte n e d  d o rs o -  

v e n tra lly .

St r u c t u r e  o f  b o d y  sw e l l in g s

A  b o d y  sw e ll in g  o f te n  a p p e a rs  i f  th e  v a g in a  is v o lu 

m in o u s ; th is  is n o t a re a l b o d y  sw e ll in g . W h e n  p r e 

se n t, s u c h  s w e ll in g s  a re  s c a tte re d  a lo n g  th e  f irs t f e w  

p o s tv u lv a r  c e n t im e te r s .  B o d y  s w e l l i n g s  a r e  m o r e  

c o n s p ic u o u s  v e n tra l ly  a n d  a r is e  b e c a u s e  o f  th e  p r e 

s e n c e  o f  a  g ia n t v e n tra l p s e u d o c o e lo m o c y te , th e  c y to 

p la s m  o f  w h ic h  m a y  c o n ta in  d a rk  p ig m e n t ( C . t u m i -  

d i c e r v i c a t a ,  Fig . 4 J)  o r  g ra n u le s  ( C .  b u l b o i d e a ,  Fig . 6J) . 

T h u s , c o n tra ry  to  a n  e a r l ie r  re p o r t ( B a in  &  C h a b a u d , 

1 9 8 8 ) , th is  s p e c ia l iz e d  a p p a ra tu s  f o r  fa c il ita tin g  th e  

c o p u la tio n  o f  th e  m a le  a n d  th e  f e m a le  h a s  th e  s a m e  

s tru c tu re  a s  in  th e  g e n u s  M a n s o n e l l a  Fa u st, 1 9 2 9 , a n d  

in  O n c h o c e r c a  s p e c ie s  p a ra s itic  in  su id s  ( B a in  e t  a l . ,

1 9 9 3 ) .  T h e  s tru c tu re s  in  th e  th r e e  g e n e r a  s u g g e s t 

c o n v e r g e n c e .

DISCUSSION

C
a p r i c o r n i s  is  a  m e m b e r  o f  a  s u b f a m ily , C a p ri-  

n a e  ( G ru b b , 1 9 9 3 ; H a s sa n in  e t  a l . ,  1 9 9 8 )  a n d  th e  

g e n u s  h a s  b e e n  p la c e d  in  th e  tr ib e  R u p ic a p r in i 

to g e th e r  w ith  a  f e w  o th e r  g e n e r a  o f  a n im a ls , f o r  th e ir  

a d a p ta tio n  to  h ig h  m o u n ta in s  ( G e is t, 1 9 8 7 ) . N o  s p e 

c i e s  o f  C e r c o p i t h i f i l a r i a  h a v e  b e e n  f o u n d  in  th e  

C a p rin a e , e x c e p t  f o r C a p r i c o r n i s  c r i p s u s  in  Ja p a n ,  b u t 

th e  d e te c tio n  o f  sm a ll f ila r io id s  in  th e  sk in  is u n lik e ly  

u n le s s  th e y  a re  s p e c i f ic a l ly  lo o k e d  fo r.

R e l a t i o n s h i p s  o f  Ce r c o p it h if il a r ia  s p p . f r o m

C .  C R I S P U S  W IT H  O T H E R  M EM BER S O F  T H E  G EN U S

T h e  fo u r n e w  s p e c ie s  d e s c r ib e d  a n d  C . s h o h o i  ( s e e  U n i 

e t  a l . ,  1 9 9 8 )  h a v e  s e v e ra l c h a ra c te rs  th a t s h o w  th e ir  

c lo s e  re la tio n s h ip s  w ith  C e r c o p i t h i f i l a r i a  s p e c ie s  p a ra 

s i tic  in  b o v id s  a n d  c e rv id s , u n til n o w  k n o w n  o n ly  in  

A fric a  a n d  E u ro p e . T h e  s p e c ia l iz e d  c a u d a l c u tic u la r 

a p p e n d a g e  in  th e  m a le , h e re  c a l le d  th e  c y lin d e r, th e  

la r g e  s iz e  a n d  re g u la r  a r r a n g e m e n t o f  th e  c a u d a l  

p a p illa e , a n d  th e ir  n u m b e r  b e in g  c lo s e  to  th e  b a s ic  10  

p a irs  (C h a b a u d  &  P e tte r, 1 9 6 1 )  w ith  p a ir  7  p re se n t, a n d  

e ig h t h e a d  p a p illa e  sy m m e tric a lly  a r ra n g e d  a re  th e  f u n 

d a m e n ta l c h a ra c te rs  a ls o  f o u n d  in  C . r u a n d a e  ( F a in  &

P a ra site , 2 0 0 1 , 8, 1 9 7 - 2 1 3

H e rin , 1 9 5 5 ) , C . d e r m i c o l a  ( F a in , 1 9 7 7 ) , C .  f a i n i  C h a 

b a u d , L a n d a u  &  P e tit, 1 9 7 8 ) , C . c e p h a l o p h i  Ba in , B a k e r  

&  C h a b a u d , 1 9 8 2 , k n o w n  b y  th e  f e m a le  o n ly , a n d  C . 

r u g o s i c a u d a  ( B ö h m  &  Su p p e re r , 1 9 5 3 ) .

A ll o f  th e s e  s p e c ie s  d i f f e r la rg e ly  f ro m  th e  p a ra s ite s  

f ro m  p rim a te s  (E b e rh a rd , 1 9 8 0 ; B a in  e t  a l . ,  1 9 8 2 , 1 9 8 8 , 

a n d  1 9 8 9 ) , la g o m o rp h s  ( B a rtle tt, 1 9 8 3 ) , r o d e n ts  (Sp ra tt 

&  V a ru g h e s e , 1 9 7 5 ; B a in  e t  a l . ,  1 9 8 2 ; B a in  e t  a l ,  1 9 8 6 ) , 

c a rn iv o re s  ( N o è , 1 9 1 1 ; U n i, 1 9 8 3  a n d  1 9 8 4 ; A lm e id a  

&  V ic e n te , 1 9 8 4 ; B a in  e t  a l . ,  1 9 8 7 ) , a n d  m a rs u p ia ls  

( Sp ra tt &  V a ru g h e s e , 1 9 7 5 ; E s s lin g e r &  Sm ith , 1 9 7 9 ; 

B a in  e t  a l . ,  1 9 8 2 ) . In  s p e c ie s  f ro m  th e s e  h o s t g ro u p s , 

d i f f e r e n c e s  a re  th e  f e w e r  h e a d  a n d  c a u d a l p a p illa e , 

w ith  p a ir  7  c o n s e r v e d  in  o n ly  a f e w  s p e c ie s  ( C .  l e p o -  

r i n u s  B a r tle tt, 1 9 8 3 ; C .  r o u s s i l h o n i  B a in , P e tit &  C h a 

b a u d , 1 9 8 6 ) , th e  lo s s  o f  sy m m e try  in  h e a d  a n d  c a u d a l  

p a p il la e , m ig ra tio n  o f  p re c lo a c a l  p a p il la e  to  th e  c lo a c a l 

o p e n in g , a n d  re d u c tio n  o f  th e  s iz e  o f  c a u d a l p a p illa e ; 

th e  c u tic u la r  c y l in d e r  is n o t p re s e n t.

R u m in a n ts  d iv e rs if ie d  d u r in g  th e  M io c e n e  ( L a v o c a t, 

1 9 6 7 ) , th e  C a p rin a e  a p p e a r in g  in  th e  U p p e r  M io c e n e , 

a c c o rd in g  to  s e v e ra l a u th o rs  ( r e v ie w e d  in  H a s sa n in  e t  

a l . ,  1 9 9 8 ) . H o w e v e r , w h a te v e r  th e ir  o rig in s  w e re  a n d  

g e o g ra p h ic a l  d is tr ib u tio n s  a re , ru m in a n ts  s e e m  to  b e  

p a ra s itiz e d  b y  C e r c o p i t h i f i l a r i a  sp p . w ith  a  c o m m o n  

a n c e s to r , a n d  th e s e  s p e c ie s  a p p e a r  to  b e  th e  m o st p ri 

m itiv e  o n e s  in  th e  g e n u s . T h is  f ila ria l g e n u s  p ro b a b ly  

a p p e a re d  a t th e  tim e  w h e n  b o v id  a n d  c e rv id  e x p a n 

s io n  b e g a n , d u r in g  th e  e a rly  M io c e n e .

C o e x i s t e n c e  o f  C e r c o p it h if il a r ia  sp p .

IN  C .  C R I S P U S

T h e  c o e x is te n c e  o f  c o n g e n e r ic  s p e c ie s  o f  e n d o p a ra s ite s  

in  a h o s t o c c u r s  m o re  f re q u e n tly  th a n  w a s  f o rm e r ly  

th o u g h t (D u re tte - D e s se t, 1 9 7 0 ; Sc h u lz - K e y , 1 9 7 5 ; G ru le t 

&  L a n d a u , 1 9 8 2 ; L a n d a u  &  C h a b a u d , 1 9 9 4 ) .  E a c h  

e x a m p le  ra is e s  th e  q u e s tio n  o f  d i f f e r e n tia tio n  a n d  

m a in te n a n c e  o f  c lo s e ly  r e la te d  s p e c ie s  in  o n e  h o st. 

T w o  h y p o th e s e s  m a y  e x p la in  th is  p h e n o m e n o n , i)  T h e  

c o n g e n e r ic  d iv ers ity  c o u ld  re su lt f ro m  s p e c ie s  a c q u ire d , 

at th e  tim e  o f  th e ir  e x p a n s io n , f ro m  a ll ie d  h o s ts , a n d  

th e  p a ra s itic  fa u n a  f o u n d  n o w  re f le c ts  th is  a n c ie n t 

e v o lu tio n a ry  s ta g e  ( In g lis , 1 9 7 1 ) . i i)  T h e  c o n g e n e r ic  

s p e c ie s  c o u ld  h a v e  b e e n  d e r iv e d  f ro m  a s in g le  p r im i 

tiv e  s p e c ie s  th a t d iv e rs if ie d  in  th e  h o s t ( C h a b a u d  &  

D u re tte - D e s s e t, 1 9 7 8 ) .

In  C . c r i s p u s ,  tw o  m o rp h o lo g ic a l  ty p e s  o f  C e r c o p i t h i 

f i l a r i a  s p e c ie s  s e e m  to  b e  p re s e n t. C . b u l b o i d e a  n . sp . 

is c lo s e  to  th e  tw o  m o s t p rim itiv e  A fr ic a n  s p e c ie s  

p a ra s itic  in  c a ttle , C . m a n d a e  a n d  C . d e r m i c o l a ; th e  

th r e e  s p e c ie s  h a v e  th e  c a u d a l p a irs  7 , 8 , a n d  9  o f  

p a p illa e  a lm o st e q u a lly  s e p a ra te d , a n d  o f  s im ila r s iz e  

(F ig . 7 S ) . H o w e v e r , th e  Ja p a n e s e  s p e c ie s  h a s  se v e ra l 

s p e c ia l iz e d  c h a ra c te r is tic s  in  th e  re d u c e d  n u m b e r  o f  

p r e c lo a c a l  p a p i l la e , c lo s e  a p p o s itio n  o f  p a p i l la e  p a irs

2 1 1Mémoire
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5 a n d  6 , la te ra l  th ic k e n in g s  a n d  c u tic u la r  s tr ia e , a n d  

th e  s tru c tu re  o f  th e  o v ije c to r .

T h e  f o u r  o th e r  s p e c ie s  f o rm  a n o th e r  g ro u p  ( c a u d a l  

p a irs  8  a n d  9  c lo s e  to g e th e r  n e a r  th e  ta il e x tre m ity )  

th a t s e e m s  to  h a v e  d iv e rs if ie d  in  th e  Ja p a n e s e  se ro w . 

T h is  d iv e rs if ic a tio n  is s h o w n  b y  a  p a rtic u la r e v o lu tio 

n a ry  tre n d : th e  h y p e r tro p h y  o f  p a ir  6  o f  th e  p a p illa e , 

a n d  th e  re d u c tio n  a n d  p o s te r io r  m ig ra tio n  o f  p a ir  7 

(Fig . 5 V ) . In  th is  g ro u p , C . s h o h o i ,  w ith  a c o m p le te  se t 

o f  p r e c lo a c a l  p a p illa e , a p p e a rs  to  b e  th e  m o s t p r im i 

tiv e  f o rm , f ro m  w h ic h  h a v e  b e e n  d e riv e d  C .  m u l t i -  

c a u d a  n . s p ., C . m i n u t a  n . sp ., a n  in te rm e d ia ry  s ta g e , 

a n d  th e n  C . t u m i d i c e r v i c a t a  n . s p ., in  w h ic h  th is  tre n d  

is m o re  p r o n o u n c e d .

B e tw e e n  th e s e  f o u r  s p e c ie s  a n d  C .  b u l b o i d e a ,  th e  

m o rp h o lo g ic a l  g a p  is p ro b a b ly  o n ly  a n  a p p a re n t o n e  

b e c a u s e  in  th e  e v o lu tio n  o f  C e r c o p i t h i f i l a r i a  sp p . in  

A fric a n  a n d  E u r o p e a n  ru m in a n ts , p a ir  8  h a s  m ig ra te d  

to w a rd  p a ir  9  (C . f a i n i  a n d  C . r u g o s i c a u d a ) . T h e r e 

f o re , it is l ik e ly  th a t C . b u l b o i d e a  is a p r im itiv e  s ta g e  

o f  th e  C e r c o p i t h i f i l a r i a  s p e c ie s  th a t h a v e  d iv e rs if ie d  in  

th e  Ja p a n e s e  s e ro w .
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M r. S. H a m a s a k i o f  O s a k a  C ity  U n iv e rs ity  M e d ic a l 

S c h o o l  f o r th e ir  h e lp  in  e x a m in a tio n  o f  th e  p a ra s ite s , 

a n d  M r. Y . N ish io  o f  th e  C e n tral L a b o ra to ry  o f  th e  s a m e  

m e d ic a l  s c h o o l  f o r  th e  u s e  o f  SEM . W e  a re  g ra te f u l to  

P ro f . H . O h n is h i o f  K o b e  C ity  U n iv e rs ity  o f  Fo re ig n  Stu 

d ie s  f o r  L atin  o r th o g ra p h y  a n d  M s. C . L atta  f o r  re a d in g  

th e  m a n u s c r ip t. W e  h e a rtily  th a n k  P ro f . J.  B a k e r  f o r 

c o m m e n tin g  o n  a n  e a r l ie r  v e rs io n . W e  th a n k  Y a m a 

g a ta  C ity  f o r  p e r m is s io n  to  s tu d y  s e ro w s . T h is  s tu d y  

w a s  s u p p o r te d  in  p a r t b y  g r a n ts  1 0 3 0 6 0 2 0  a n d  

1 2 8 7 7 0 4 3  f ro m  th e  M in is try  o f  E d u c a tio n , S c ie n c e ,  

Sp o rts , a n d  C u ltu re , Ja p a n .
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