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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 
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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). 
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water to remove the excess of unreduced TTC. The vagina 
was then dried with filter paper and weighed to ~ 0. I rag. 

The organ was then extracted with 2 ml absolute 
ethanol-tetrachloroethylene mixture (3:1), in according 
to JARD~TZKV and GLICK ~, and the reduced red TTC 
evaluated quant i ta t ively  in 5 mm cells at  480 nm by a 
Beckman DU spectrophotometer. 

Previous experiments have shown tha t  20 IU HCG 
represent the optimal LH saturat ing dose. The best 
quanti tat ive response, a t  equal dose, was obtained at  ca. 
30 h, the values for the s.c. route being sligtitly higher 
compared with i.p. administration.  

The max/mum intravaginal  TTC reduction response is 
obtained with 10 pg FSH (+ 20 IU HCG), as shown in 
the Figure, 1-10/~g FSH can be easily assayed. 

An interesting phenomenon is observed below 1 #g 
FSH, i.e. a significant lowering of TTC reduction response 
as compared with controls treated with 20 IU HCG only. 
I t  should be pointed out tha t  in the STEELMAN and 
POHLEV s test this was revealed as a decrease in the 
ovarian weight in comparison with controls treated with 
HCG below 22.5/~g FSH (LuGARO et al.4). 

In  summary,  the main features of our methods are (1) 
the possibility of assaying FSH activity a t  levels 50 times 

less than hitherto possible by the classical STt~]~LMAN and 
POHL~V test, (2) the speed of performance (30 h) and (3) 
the significantly lower cost, due to the use of mice. 

Riassunto. Gli Autori r iportano un  nuovo metodo di 
saggio sul topo di piccole quant i t~  di ormone follicolo 
stimolante (FSH), basato sulla riduzione intravaginale del 
ctoruro di 2, 3, 5-trifeniltetrazolio cloruro (TTC). J~ cosi 
possibile determinare quant i ta t ivamente  in sole 30 h dosi 
di FSH almeno 50 volte inferiori a quelle valutabfli con 
i metodi fino ad oggi proposti. 

M. M. CASt~LLATO, G. LUGARO 
and K. WEYDANZ 

Institute of Organic Chemistry, University of Milano 
(Italy), 17 April 7967. 
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Rapid Transmandibular Hypophysectomy of 
small Fish 

Hypophysectomy of small fish is a delicate and time- 
consuming procedure. I t  is commonly performed by an 
opercular approach 1, i.e. the instruments  are introduced 
through the opercular opening, which often has to be 
enlarged2, 8. The mortal i ty  approaches 10%. The well- 
trained surgeon needs 4-5 rain, during which time the 
gills should be flooded with water. 

The most difficult and time-consuming steps are the 
dissection of the roof of the oral cavity, the identification 
and protection of large vessels, and the trepanation. By 
the use of a drill and a guiding device centred on a suitable 
point of the skull, i t  should be possible to expose the 
pi tui tary simply by drilling through both soft tissues and 
bone. The guide might also serve to protect the large 
vessels and keep ,the field clear of soft tissues. 

The procedure was worked out  on crucian carps, 
Carassius carassius L., weighing 5-30 g. As in the common 
goldfish, C. auratus L. 4, the pi tui tary occupies, a bony 
chamber, the myodome, superior to the parasphenoid 
bone, I t  is enveloped by the origins of the rectus externus 
muscles of the eyes. The parasphenoid presents a median 
prominence well suited for supporting the drill guide. If  
the guide is introduced through the lower jaw close to 
the t ip of the tongue and centred on the prominence, it  
will be concentric with the pi tu i tary  but  separated from 
the gland by soft tissues and bone. 

Equipment (Figures 1 and 2). The guide is made from a 
35 mm length of cannula tubing, diameter 3,0/2.5 mm. 
I t  is bevelled 30 ° to make a close fit with the surrounding 
bones of the base of the skull when centred on the paras- 
phenoid prominence. An aperture facing the fish's mouth 
is cut in the guide's wall close to its oblique end to admit  
instruments and light. 

The tube 's  square end is fastened side-to-end to a 
permanent  magnet, adhering to a soft steel plate. This 

Fig. 1. The equipment. 

Fig. 2. A radiographic lateral projection of the fish in position. The 
guide is correctly centred on the parasphenoid prominence. Note 

that the guide prevents closure of the fish's mouth, 
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