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Photographs of Ouchterlony plates (after 
18 day course of immunization). - Fig. I. 
[~pot  a, containing roach-protozoa anti- 
gen; b, anti-roach rabbit serum. - Fig. 2. 
Same as in Figure 1, only c depot added 
containing termite-protozoa an t i gen . -  
Fig. 3. Control. 

k n o w n  t e rmi tes ,  because  m a n y  of t he  p r o t o z o a  of t e r m i t e s  
h a v e  n o t  been  a d e q u a t e l y  iden t i f i ed  (CLEVELAND'0). 
Thus ,  some o t h e r  m e a n s  m u s t  be  e m p l o y e d  to  a t t e m p t  to  
show th i s  r e l a t i onsh ip  (if t h e r e  ex is t s  such  a re la t ionship}.  

T h i s  s t u d y  was u n d e r t a k e n  in a n  a t t e m p t  to  e s t ab l i sh  
a m e t h o d  w h e r e b y  i m m u n o l o g i c a l  responses  b e t w e e n  pro-  
t ozoa  s y m b i o t i c  to  a r o a c h  a n d  a t e r m i t e  m i g h t  be  em- 
p loyed  to  p rov ide  chemica l  ev idence  to  s u p p o r t  ex i s t ing  
morpho log ica l  ev idence  for p r o t o z o a n  r e l a t i onsh ip  in the  
d i ss imi la r  hosts .  

As p a r t  of th i s  i nves t iga t ion ,  a n i m a l  sens i t i za t ion  to 
h i n d - g u t  p r o t o z o a  of t he  r o a c h  Cryptocercus was con-  
d u c t e d  in  r a b b i t s  acco rd ing  to  ' s t a n d a r d  i m m u n o l o g i c a l  
p ro toco l ' .  A n t i - r o a c h  r a b b i t  s e r u m  resu l t ed  in in te r fac ia l  
r ing  a n d  f loccula t ion  tes t s  i n d i c a t i n g  a n  a n t i b o d y  t i t e r  
of 1/1024. Resu l t s  of a g a r  d i f fus ion  accord ing  to  O u c h t e r -  
lony  (Figures  1-3) i n d i c a t e d  a s imi la r  a n t i b o d y  response  
b e t w e e n  p r o t o z o a  s y m b i o t i c  to  t he  r o a c h  Cryptocercus 
a n d  t h e  t e r m i t e  Zootermopsis. S u b s e q u e n t  a g g l u t i n a t i o n  
t e s t s  revea led  i n d i v i d u a l  c l u m p i n g  of two  d i f f e ren t  gene ra  
of p r o t o z o a  (Trichonympha a n d  Monocercomonoides) of 
wh ich  Trichonympha is c o m m o n  to  b o t h  r o a c h  a n d  te r -  

mi te .  Resu l t s  a t  p r e s e n t  i n d i c a t e  close chemica l  a f f in i ty  
b e t w e e n  p r o t o z o a  of t h e  r o a c h  Cryptocercus punctulatus 
a n d  t h e  t e r m i t e  Zootermopsis nevadensis ~a. 

Rdsumd. L ' a n a l y s e  des responsab i l i tds  i m m u n o l o g i q u e s  
apr&s i m m u n i s a t i o n  d ' a n i m a u x  e x p 6 r i m e n t a u x  avec  les 
p ro tozoa i res  s y m b i o t i q u e s  du  ' r o ach ' ,  Cryptocercus et  du  
t e r m i t e  Zootermopsis i nd ique  une  6 t ro i te  aff ini t6  c h i m i q u e  
en t r e  les p ro tozoas  de ces h6tes .  Les  r6su l t a t s  s e m b l e n t  
con f i rmer  i n d i r e c t e m e n t  la t a x o n o m i c  m o r p h o l o g i q u e  
c o u r a n t e  des h6tes .  
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A s p e r m a t o g e n i c  A n t i g e n  f r o m  B r a i n  

I t  has  been  k n o w n  for m a n y  years  t h a t  b r a i n  a n d  tes-  
t icle sha re  some an t igen ic  s imi lar i t ies  in t h a t  a n t i s e r a  to  
these  two  o rgans  c ross - reac t  1 The  n a t u r e  of t he  c o m m o n  
an t igen(s )  is u n k n o w n .  I t  h a s  been  r e p o r t e d  t h a t  homolo-  
gous  b r a i n  h o m o g e n a t e  c an  induce  t e s t i cu l a r  d a m a g e  in 
gu inea-p igs  z. Since homologous  t e s t i cu l a r  h o m o g e n a t e  
also causes  t e s t i cu l a r  lesions,  t he  in fe rence  is t h a t  an t i gen i c  
s imi l a r i t y  of t h e  b r a i n  a n d  tes t ic le  inc ludes  a n  a s p e r m a t o -  
genie  f ac to r  (ASF) .  However ,  i n a s m u c h  as in j ec t ion  of 
b r a i n  h o m o g e n a t e  c a n  i n d u c e  a c u t e  d i s s e m i n a t i n g  ence-  
pha lomye l i t i s ,  t h e  t e s t i cu l a r  dysc ras i a  o b s e r v e d  in such  
an ima l s  could  r e su l t  f rom a genera l  d e b i l i t a t i n g  cond i t ion .  
The  c u r r e n t  e x p e r i m e n t s  were des igned  to  d e t e r m i n e  t h e  
immuno log i c  spec i f ic i ty  of t h e  b r a i n  a n t i g e n  caus i n g  
tes t iculax damage .  

T h e  e x p e r i m e n t a l  des ign  is i n d i c a t e d  in  t h e  Tab le .  T h e  
genera l  p rocedu re  for  p r e p a r i n g  t he  a d j u v a n t - a n t i g e n  
emuls ions  a n d  t he  i n j ec t i on  rou t i ne  h a v e  been  desc r ibed  
in de ta i l  e lsewhere  3,4. The  e x t r a c t i o n  m e t h o d s  t h a t  h a v e  
been  appl ied  to  t es tes  s were also app l ied  to  b ra in .  B r a i n s  
were o b t a i n e d  f rom 50 e x s a n g u i n a t e d  ma le  a n d  50 ex- 
s a n g u i n a t e d  female  guinea-pigs .  T h e  b ra ins  were k e p t  a t  

- - 2 0 ° C  u n t i l  used.  F o r  f u r t h e r  pu r i f i ca t ion  of t h e  ex-  
t r a c t e d  an t igens ,  mod i f i ca t ions  of t h e  e x t r a c t i o n  were  
e m p l o y e d :  these  inc luded  r e - p r e c i p i t a t i o n  w i t h  t r i ch lo r -  
acet ic  acid,  ex t ens ive  dia lys is  ag a i n s t  r u n n i n g  t a p  w a t e r  
(72 h),  a n d  p a r t i t i o n i n g  b e t w e e n  ch lo ro fo rm a n d  b u t a n o l  
us ing  t h e  aq u eo u s  phase  w h i c h  was  lyophi l ized  a f t e r  
f u r t h e r  dialysis .  

F r o m  t h e  Table ,  i t  c a n  be seen t h a t  b r a i n  e x t r a c t s  were 
p o t e n t  in  i n d u c i n g  dep l e t i on  oI s p e r m a t o g e n i c  t i ssue  as  
i n d i c a t e d  b y  t h e  t e s t i cu l a r  d a m a g e  r a t i n g  in  w h i c h  in-  
c reas ing  n u m e r a l s  (+  1 to  + 4) d e n o t e  inc reased  d a m a g O .  
A cur ious  f ind ing  w h i c h  requ i res  f u r t h e r  work  for  sub-  
s t a n t i a t i o n  was  t h a t  e x t r a c t  of f emale  b ra in  was  more  
p o t e n t  in  i n d u c i n g  h y p o s p e r m a t o g e n e s i s  or  a s p e r m a t o -  
genesis  t h a n  was  t h e  e x t r a c t  of ma le  b ra in .  

I n  v iew of these  resu l t s  in  wh ich  t e s t i cu l a r  d a m a g e  was 
el ici ted b y  b r a i n  e x t r a c t s  w i t h o u t  a c c o m p a n y i n g  neuro -  
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No. of Material injected b arid amount Average paired Testis damage rating 
animals (nlg) per animM weight (g) of 

testes (range) 0 + 1 + 2  ~ 3  + 4  

8 Adjuvant and saline 4.6 (3.6 5.0) 8 
8 Brain homogenate (250 Illg) 2.5 (1.5 3.8) 2 2 2 
8 Testicle homogenate (250 mg) 1.2 (0.9 1.5) 
11 Brain extract (10 ms) 2.5 (1.0-4.6) 3 3 2 
7 Male brain extract (10 ms) 3.1 (2.0-4.6) 3 1 3 
4 Female brain extract (10 mg) 1.5 (1.0-2.1) 1 
2 Re-extracted brain (10 ms) 1.0 (1.0-1.1) 
8 Testicle extract (10 mg) 1.0 (0.9-1.3) 

2 
1 7 
1 2 

• Duration of experiment - 2 months, bin Freund's adjuvant. 

ogic s y m p t o m s ,  it appears  t h a t  the  ex t rac t s  were free of 
encephal i togenic  ant igen.  We therefore  made  compar i sons  
of c a r b o h y d r a t e ,  prote in ,  and amino  acid c o n t e n t  of the  
bra in  e x t r a c t s  and  of t he  tes t icu lar  ex t r ac t s  using the  
DREY~,VOOD 6, the  LOWRY 7, and  SPACKMAN, STEIN, and  
MOORE 8 procedures ,  respect ively .  Bra in  an t igen  con- 
t a ined  700 900 / ,g /mg of p ro te in  (using bovine a lbum i n  
as s t anda rd )  and  15 35 / ,g /mg of c a r b o h y d r a t e  (using 
glucose as s t anda rd ) .  These  d a t a  plus the  amino  acid 
analyses ,  when  c o m p a r e d  wi th  those  ob ta ined  for tes t icu-  
lar  A S F  ~,x° show s t r ik ing  similari t ies.  The subt le  dif-  
ferences be tween  the  two an t igens  are be ing explored cur- 
rent ly .  A t  th is  t ime,  however ,  i t  can be said t h a t  brain 
and  test icle  share  c o m m o n  ant igenic i ty ,  which includes 
an a n t i s p e r m a t o g e n i c  fac tor  ~I. 

Zusammen/assung. Ant igene t i sches  Material  aus Meer- 
schweinchenh i rn  ex t rah ic r t ,  rief, wenn  es Meerschweinchen  
inj izier t  wurde ,  Aspe rma togenese  hervor .  H i r n a n t i g e n  ver- 
gl ichen mi t  demjen igen  aus homologen  Test ikeln  liess zahi- 
reiche ~ h n l i c h k e i t e n  in Eiweiss-,  K o h l e h y d r a t -  und  Amino-  

sgurengeha l t  e rkennen .  Hi rn  und  Test ikel  bes i tzen  somi t  
geme insame  Antigeni t '2 t  (welehe das Aspermatogenese -  
Ant igen  einschliesst) ,  und das  Aspe rma togenese -An t igen  
kann  v o m  encepha l i togenen  F a k t o r  a b g e t r e n n t  werden .  
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B e o b a c h t u n g  t iber  d e n  E i n f l u s s  d e r  L a k t a t i o n  a u f  
d i e  E r h a l t u n g  d e r  B l a s t o c y s t e n  b e i  k a s t r i e r t e n  

M i i u s e n  

Bei den Mur iden  wird, wenn  das  Vqeibchen be im post-  
p a r t u m - O s t r u s  b e f r u e h t e t  worden  ist  und den vorher -  
gehenden  Veurf yon  m e h r  als zwei Jungen  s/iugt, die 
I m p l a n t a t i o n  der  be f ruch t e t en  Eier  bis zum Abkl ingen 
der  L a k t a t i o n  verz6ger t ,  so dass  die Tragzei t  yon  3 bis auf  
5 W'ochen verl / ingert  werden  kann.  VV~thrend der  La tenz-  
zeit b le iben die B las tocys ten  frei im Ute rus lumen  suspen-  
diert .  Das  Un te rb l e iben  der  Nida t ion  ist  eine Folge der  
L a k t a t i o n ;  werden  der  s / ingenden M u t t e r  die Jung e n  
weggenommen ,  so erfolgt  die Nida t ion  innerha tb  yon 2-4 
TagenL Nach  unserer  A n n a h m e  ist die Verz6gerung  die 
Folge eines Os t rogenmange l s ;  man  k a n n  bei s / iugenden 
Weibehen  durch  Zufuhr  e iner  kleinen Os t rogenmenge  die 
I m p l a n t a t i o n  rech tze i t ig  oder  in e inem bel iebigen Zeit- 
p u n k t  der  L a k t a t i o n  herbeiff ihren.  Bei Weibchen ,  die 
nach der  Be f ruch tung  kas t r i e r t  worden  sind, kann  m a n  

mi t  P roges t e ron  die Keime a m  Leben  e rha l t en  und  d a n n  
mi t  Os t rogen  die Nida t ion  provozieren .  Vqelehes der  Fak-  
tor  ist, de r  beim s/ iugenden VVeibchen die Os t rogenaus-  
sehf i t tung  un te rb inde t ,  ist n ich t  bekann t .  

Wi r  h a b e n  uns nun  gefragt ,  ob ein b e s t i m m t e s  Agens 
be im s / iugenden Weibchen  die im U t e i u s  suspend ie r t en  
Ke ime  am Leb=,n erh/il t  und  ob man  w/ihrend der  Lak ta -  
t ion  be im kas t r i e r t en  Weibchen  auch  ohne  Proges te ron  
die B la s tocys t en  e rha l t en  und  sp/~ter zur  Nida t ion  br ingen  
k6nnte .  R a t t e  und Maus geh6ren zu den Tierar ten ,  bei 
denen  die K a s t r a t i o n  in j edem Ze i tpunk t  die Gravidi t / i t  
un t e rb r i ch t  2. Als einzige A u s n a h m e n  yon dieser  Beob- 
a e h t u n g  kennen  wir die Mit te i lung von COURRIER und 
COLONGE ~, wonach  b~i der  R a t t e  nach  de r  am 12. Tage 
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