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dante  expr im6e par  la fo rmat ion  de 98 colonies qui,  vers  
la 72~ h on t  commenc6  ~ se m~ler f o rman t  une couche 
la surface de la g61ose, alors que  chez les cul tures  normales  
un tel  d6ve loppement  sur  la g61ose n ' e s t  apparu  q u ' a u  
bout  de  48 h, d 'a i l leurs  assez r6duit  - env i ron  16 colonies 
dont  le fus ionnement  n ' a  commenc6 qu 'apr~s  le 6~ jour,  
Les jours  su ivants  la surface de la g61ose ensemenc6e de 
bact6ries soumises A l ' ac t ion  de la capsicine s 'es t  re- 
couver te  d 'une  couche caract~r is t ique pour  la croissance 
du A. tume/aciens, et  dans les cul tures  normales,  seule- 
men t  apr~s 10 jours.  

I1 conv ien t  de re lever  que  ce t t e  nouvel le  propri6t6 ainsi 
obtenue  s 'es t  conserv6e aussi dans  les g6n6rations sui- 
vantes. 

Nous avons effectu~ des recherches aussi sur la virulence 
des cultures, rant des unes, que des autres, l~ous avons 
utilis6 la r6action de B~RNAERTS et DE LEY ~ pour la 
d~tection du 3 c~to-lactose. Cette rSaction a montr$ que 

la cul ture  t ra i t6e par  la capsicine poss~de une virulence 
plus grande que  la normale .  

Summary. I t  was establ ished t h a t  the  t r e a t m e n t  of 
l iquid cul tures  of Agrobacterium tume/aciens with  capsicine 
(in doses of 0.0025-0.01) in t he  course of 6 h, causes a 
more a b u n d a n t  and quicker  mul t ip l ica t ion  of t he  micro-  
organism and an increase of its virulence,  as measured  by  
the  m e t h o d  of BERNAERTS and  DE LEY, 
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Experiments on the Respiration of the Trigger 
Fish (Balistes capriscus) 

Al though  several  au thors  (W~L~EM 1,~, BERTINa) h a v e  
recognized t h a t  the  P lec togna th i  h a v e  special  p rob lems  in 
re la t ion to the i r  r esp i ra to ry  movement s ,  r e la t ive ly  l i t t le  
expe r imen ta l  w o r k  has been  carr ied ou t  on this  group of 
fishes. The  possession of a m a r k e d l y  ossified skin confers 
r ig id i ty  and makes  the  body  re la t ive ly  indeformable  and 
cont ras t s  w i th  t he  f lexibi l i ty  so charac ter i s t ic  of  the  loco- 
m o t o r y  and resp i ra tory  m o v e m e n t s  of o ther  fishes. Large ly  
on the  basis of morphologica l  studies, V¢ILLEM ~ suggested 
t h a t  changes in vo lume  of t he  buccal  and  opercular  cavi t ies  
ma in ly  t ake  place  in a dorso-vent ra l  direct ion as a resul t  
of m o v e m e n t s  of t he  branchiostegia l  appa ra tus  in a 
l ympha t i c  space benea th  the  skin. He  considered t h a t  
la tera l  m o v e m e n t s  of the  pa la ta l  arch and opercu lum p lay  

re la t ive ly  minor  role. 
A p re l imina ry  s t udy  of gill ven t i l a t ion  in Batistes cap- 

riscus has been made  by  recording pressure changes in 
the  buccal  and opercular  cavi t ies  of unanaes the t i zed  fish 
by  means  of cannulae  inser ted dorsa l ly  th rough  the  nasal  
region and la tera l ly  t h rough  the  opercu lum.  La te ra l  ex-  
pansion of the  opercu la r  region was found to be qu i te  
def ini te  i n this  fish and its t ime  course was recorded by  
means  of an  impedance  p n e u m o g r a p h  (HOGGARTH and 
TRUEMAN 4) s imul taneous ly  wi th  the  pressure changes.  
These recordings h a v e  indica ted  t h a t  gill ven t i l a t ion  in 
this fish is ach ieved  by  the  combined  act ion of a buccal  
force p u m p  and opercular  suct ion pumps ,  as is typ ica l  of 
o ther  groups of fishes (HuoHES b). 

Special ized features  of Balistes such as the  st iffened 
skin wi th  l i t t le  mucous  and  the  small  m o u t h  which scarcely 
moves  dur ing vent i la t ion ,  suggested a new way  of measur-  
ing the  ven t i l a t ion  vo lume  of a fish (Figure). A finger cu t  
f rom a rubber  glove was fixed round the  m o u t h  by  means  
of Braun  His tocol l  T I 0 0 B  cement ,  W a t e r  was fed to  the  
m o u t h  f rom a plast ic  cone which f loated a t  the  surface of 
the  water .  The  ra te  a t  which water  was suppl ied was 
ad jus ted  so t h a t  t he  level wi th in  the  cone remained  con- 
s t an t  and the  same  as t h a t  in the  aquar ium.  The  flow rate  
was measured  when a s t eady  s ta te  had  been reached.  
Balistes proved  to  be an ideal an imal  for this t y p e  of 
expe r imen t  as when  confined in a small  pa r t  of an 

aquar ium,  it  of ten remains  s t a t ionary  by  means  of t he  
combined  ac t ion  of its fins. Samples  of wa t e r  d rawn  f rom 
the  opercular  c a v i t y  were  used to  measure  t he  p o e  of the  
expi red  wate r  by  means  of an  Eschwei ler  oxygen  electrode.  

The  resul ts  of measu remen t s  made  on three  specimens  
are  g iven  in t he  Tab le  and show % ut i l izat ions  of oxygen  
as h igh  as 92% and res t ing oxygen  consumpt ion  of 55-75 
cmS/kg/h. A n u m b e r  of d i f ferent  ven t i l a t ion  pat terns ,  
inc luding uni la te ra l  ven t i l a t ion  as p rev ious ly  observed  in 
ano the r  species (HUGHES and SH~LTON 6) were  recorded 
and these  will be  discussed later.  

. . . . . . . . . . . . . . . . .  _S~warer supply 

Diagram to show experimental arrangement used to measure ventila- 
tion volume and for sampling opercular water. 
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Gill ventilation and oxygen consumption in Balisles capriscus 

EXPERIENTIA 23/12 

I. 700 g 17.9°C II. 395 g 17.9°C IlL 320 g 17.5 °C 

Typical result Range Typical result Range Typical result Range 

Minute volume cm 8 210 200-330 
Frequency/rain 52 40----60 
Stroke volume cm 8 4,04 3,8-8.25 
pO~ inspired water mm Hg 151.0 
pO z expired water mm Hg 32.8 29.5-62.5 
% Utilization 78 58-81 
Oxygen consumption cmSlkg/h 75,7 79.8 {Ave) 

Gill area 484 sq mm/g 

111 90-165 90 65-175 
60 48-64 60 40-66 

1,85 1.5-2.6 1.5 1.25--4.3 
154,5 150.7 

37.7 12,3-70,2 41.9 17.4-73.0 
76 55-92 72 51-89 
70.5 69.9 (Ave) 55.4 62.5 (Ave) 

329 sq mm]g 

I t  seems  p r o b a b l e  t h a t  t h i s  p r e p a r a t i o n  a n d  t e c h n i q u e  
will be  useful  in  more  de ta i l ed  s tud ies  on  t h e  v e n t i l a t i o n  
a n d  gaseous  exchange  of b o n y  f ishes  7. 

Zusammen]assung. Druck-  u n d  Bewegungs reg i s t r i e -  
r u n g e n  h a b e n  gezeigt,  dass  die  K i e m e n v e n t i l a t i o n  b e i m  
p l e c t o g n a t h e n  F i s c h  Balistes capriscus p r i m e r  dense lben  
d o p p e l t e n  P u m p m e c h a n i s m u s  benf i tz t ,  wie a n d e r e  Kno-  
chenf ische .  Messungen  des  V e n t i l a t i o n s v o l u m e n s  w u r d e n  
d u r c h  Z u f u h r  y o n  W a s s e r  u n t e r  k o n s t a n t e m  D r u c k  zur  
M u n d 6 f f n u n g  d u t c h  e inen  G u m m i s c h l a u c h ,  de r  a n  de r  
s te i fen  H a u t  des F isches  f e s tgek l eb t  wurde ,  v o r g e n o m -  

men .  E s  w u r d e n  S a u e r s t o f f a u s n i i t z u n g e n  y o n  90% beo-  
b a c h t e t .  
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7 This work was done during a visit to the Stazione Zoologica at 
Naples as part of the European Programme of the Royal Society, 
to whom I am grateful for their financial support. I wish to thank 
Dr. E. R. TRIJEMAN for the loan of his recording equipment and 
Dr. D. BAUMGARTNER for her help with the gas analysis. 

PRO EXPERIMENTIS 

A Rapid, Sensitive Method for the Determination 
of Foll icle-Stimulating Activity 

W e  h a v e  deve loped  a new m e t h o d  for  t h e  d e t e r m i n a t i o n  
of fo l l i c le - s t imula t ing  (FSH)  a c t i v i t y  in  t h e  mouse .  T h e  
m e t h o d  cons is t s  in  t h e  e v a l u a t i o n  of t h e  s teroidogenesis ,  
i n d u c e d  b y  F S H  a d m i n i s t r a t i o n  in  i m p u b e r a l  female  
mice  t r e a t e d  w i t h  a s a t u r a t i n g  dose of lu t e in iz ing  h o r m o n e  
( h u m a n  chor ion ic  gonado t rop in )  (HCG). 

T h e  s te ro ids  p r o d u c e d  b y  F S H  a d m i n i s t r a t i o n  were  
e v a l u a t e d ,  as in  t he  m e t h o d  for  es t rogens  p roposed  b y  
MART*N x, t h r o u g h  t h e  inc reased  a c t i v i t y  of some  v a g i n a l  
d e h y d r o g e n a s e s  w h i c h  t r a n s f o r m  t he  colour less  2, 3, 5- t r i -  
p h e n y l t e t r a z o l i u m  chlor ide  (TTC) in to  t h e  r educed  red  
fo rm ( formazan) .  

G r o u p s  of 19-day-old  (4- 12 h) Swiss s t r a i n  i m p u b e r a l  
f emale  mice,  we igh ing  10.5-11.5 g, r ece ived  in  2 s.c. 
i n j ec t ions  (0.25 ml  × 2, a t  09.00 a n d  17.00) ser ial  doses of 
F S H  ( lyophi l ized p ig  F S H ,  M a n n  R e s e a r c h  Labora to r i e s ,  
New York)  c o n t a i n i n g  a s a t u r a t i n g  dose of L H  (HCG 
O r m o n o t e r a p i a  R ich te r ,  Mi lan ;  2830 I U / m g ) .  A con t ro l  
g roup  rece ived  on ly  20 I U  of HCG, a n d  a second  con t ro l  
g roup  was  t r e a t e d  w i t h  phys io log ica l  sa l t  so lu t ion .  30 h 
a f t e r  t h e  f i r s t  in jec t ion ,  0.5 m g  T T C  dissolved in  0.01 ml  
dis t i l led  w a t e r  were  a d m i n i s t e r e d  i n t r a v a g i n a l l y ,  us ing  a 
' H a m i l t o n '  sy r inge  g r a d u a t e d  to  1 #1, w i t h  No. 16 need le  
e n d i n g  in  a t e f lon  t ube .  

E x a c t l y  30 ra in  l a t e r  t h e  a n i m a l  was ki l led b y  d e c a p i t a -  
t ion  a n d  t h e  v a g i n a  r e m o v e d  a n d  w a s h e d  w i t h  d is t i l led  
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Evaluation of FSH activity by intravaginal TTC reduction. The log 
dose-response curve. Vertical lines indicate the standard error of the 
mean. 

* L. MARTIN, J. Endocr. 20, 187 (1960). 


