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Elution mit konzentrierter Schwefelsgure behandelt  und 
das Absorptionsspektrum gemessen. Wie aus der Tabelle 
zu entnehmen ist, s t immte es mit  dem Spektrum des Stan- 
dards v611ig iiberein. 

Auf Grund dieser Kriterien ist die Ident i t~t  der aus 
dem Urinextrakt  gewonnenen Substanz mit authentischem 
Testosteronsulfat gesichert. Ein weiterer Teil des Eluates 
des dri t ten Papierchromatogrammes wurde mit  Dioxan 9 
solvolysiert und im System Propylenglykol/Hexan re- 
chromatographiert  (Impr~gnierung mit  20% Propylen- 
gtykol in Methanol, Laufzeit 24 h, Bezugssubstanz 
Cortexon = 1, Lokalisation durch UV-Kontaktphoto).  
Als Standardsubstanzen liefen Testosteron und Epitesto-  
steron parallel. Die aus dem Urinextrakt  freigesetzte 
Substanz zeigte den gleichen Rs-Wert  (0,59) wie Testo- 
steron. Eine dem Epitestosteron entsprechende Zone 
liess sich nicht nachweisen (Rs-~Tert fiir Epitestosteron 
= 0,96). Die den Standards korrespondierenden Urin- 
zonen wurden mi t  80%igem Methanol eluiert und im 
Diinnschichtsystem Chloroform:Methanol (98:2, v/v) anf 
Silicagel G (Merck, Darmstadt) getrennt rechromato- 
graphiert  (Rf-Wert iiir Testosteron und Epitestosteron 
0,42 resp. 0,41). Nach Behandlung der Plat ten mit  
einem p-Toluolsulfons/~ure-Spray zeigte sich unter der 
UV-Lampe nur die typische Griinfluoreszenz des Testo- 
sterons, w/ihrend die charakteristische Rotfluoreszenz 
des Epitestosterons nicht nachweisbar war. 

Diskussion. W/~hrend in den Mitteilungen anderer 
Autoren ~-6 Testosteronsulfat im Urin ~dndirekt,~ nach- 
gewiesen wurde, d.h. Testosteron erst naeh einem Sol- 
volyseverfahren als freies Steroid identifiziert wurde, 
konnte in dieser Arbeit erstmalig das koniugierte 
Steroid als solches charakterisiert werden. Nach der 
solvolytischen Spaltung wurde nur Testosteron, nicht 

dagegen Epitestosteron gefunden. Inzwischen wurde auch 
Epitestosteron-sulfat ira menschlichen Urin identifiziert x0. 
Die Quantit/~ten yon Testosteron-sulfat im mEnnlichen 
Urin sind relat iv gering. DESSYPRIS et al. 6 fanden 6-10 
/~g/24 h. Unsere eigenen Werte  lagen mit  10-17 /~g/24 h 
geringgradig h6her ~,n Die im Vergleich zum Testosteron- 
glucosiduronat niedrige Ausscheidung yon Testosteron- 
sulfat dijrfte z.T. auf die sehr niedrige metabolische 
Clearance-Rate des Sulfatesters zuriickzuffihren sein m. 

Summ~ry. Testosterone sulphate has been isolated from 
the urine of a normal male subject. The characterization 
of the substance was based upon the following criteria: 
Identical Rf  values of authentic testosterone sulphate and 
of the unknown compound in the paperchromatographic 
system SI; positive methylene blue-reaction and UV 
contact photogram; identical absorption spectra in con- 
centrated sulphuric acid. Following dioxan solvolysis, 
only testosterone has been detected. Epitestosterone 
could not been found. 
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Dose Response of Gastric Secretion, and Electro- 
lyte Output in Pylorus-Ligated Rats to Insulin 

Hypoglycemia 

I t  is well known tha t  the s.c., i.m. and i.v. administra- 
t ion of insulin provokes gastric acid secretion in a variety 
of species 1,2. The exact mechanism(s) of this st imulatory 
effect is unknown; however, stimulation depends upon 
an adequate fall in blood sugar, and an intact  vagal path- 
way 1. Insulin can, under certain circumstances, inhibit 
gastric secretion in man 8 and dogs*, and moreover fails 
to st imulate gastric secretion by hypoglycemia in goats 6. 
The close dependence of insulin-stimulated gastric secre- 
tion is well documented for dogs*, ~. However, little atten- 
t ion has been paid to the doses of insulin used in reported 
experiments with rats, a point which assumes importance, 
because differing patterns of gastric secretion have been 
reported following graded insulin dosage in dogs % In the 
present study, using pylorus-ligated Shay rats s, a t tempts  
have been made to determine maximal gastric acid 
secretion, the pat tern of gastric juice electrolytes, and the 
relationship between total  acidity and the rate (volume) 
of gastric secretion, following graded doses of insulin. 

The animals used were 60 male Sprague-Dawley rats 
from the Charles River  Laboratories breeding shed I, 
weighing between 200 and 250 g. The rats were randomly 
divided into 6 groups of 10 rats per group, and, following 

ligation under light ether anesthesia, were injected s,c. 
with 2, 4, 6, 8 and 10 U crystalline zinc insulin/100 g body 
weight. (All rats receiving 12 U insulin/100 g developed 
convulsions within 2 h.) Control rats received saline in- 
jections. 2 h later the rats were rapidly anesthetized with 
open ether and exsanguinated. (2 h collection periods 
have been recommended by BRODIE o and by BAUME and 
LAW TM with pyloric ligation.) The gastric juice was 
drained into a centrifuge tube, and, following centrifuga- 
tion, analyzed for gastric acidity and volume, and sodium, 
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p o t a s s i u m  a n d  ch lor ide  con t en t .  De ta i l s  of ou r  pre-  
ope ra t ive  t r e a t m e n t ,  surg ica l  t e c h n i q u e  a n d  m e t h o d s  of 
gas t r ic  ju ice  ana lys i s  h a v e  b e e n  r e p o r t e d  p rev ious ly  n .  
Blood s u g a r  was  e s t i m a t e d  b y  L o ~ w u s '  m e t h o d  ~*, b lood  
samples  b e i n g  w i t h d r a w n  ( tai l  ve in)  a t  0 t ime ,  a n d  I a n d  
2 h fo l lowing insu l in  in  3 r a t s  a t  e ach  dosage  level.  

The  b lood  s u g a r  c o n c e n t r a t i o n  fell a t  a l m o s t  t h e  s ame  
ra t e  f rom 0-60  m i n  i r respec t ive  of insu l in  dose;  t h e  re- 
covery  be ing  p r o p o r t i o n a l  to  t h e  dosage of insu l in  used. 
W i t h  8 and 10 U insu l in /100  g t h e  b lood  suga r  fell t o  
be tween  10 a n d  15 mg/100  ml  a t  1 h ;  va lues  s t i l l  b e i n g  
below 40 mg/100  ml  a t  2 h. 

Gas t r i c  ju ice  vo lume ,  gas t r i c  ju ice  v o l u m e / 1 0 0  g b o d y  
weigh t  ~z, ac id i ty ,  acid o u t p u t ,  a n d  t o t a l  a c i d i t y  as a func-  
t ion  of insu l in  dosage  a re  i n d i c a t e d  in  F igu re  1. E a c h  
p o i n t  r e p r e s e n t s  t h e  m e a n  v a l u e  of  10 ra t s .  M a x i m a l  
gas t r ic  s e c r e t o r y  r e sponse  occurs  in  a l l  p a r a m e t e r s  w i t h  
4 LI insu l in /100  g b o d y  weight .  H o w e v e r ,  i t  s h o u l d  be  
e m p h a s i z e d  t h a t  t h i s  is n o t  t h e  s a m e  t h i n g  as  ' t h e  m a x i -  
m u m  gas t r i c  s ec r e to ry  r e sponse  poss ib le ' ,  because  g a s t r i n  
can  give  rise to  a g r e a t e r  acid o u t p u t  ~a, Th i s  dose of 
4 U/100  g is fa r  g rea t e r  t h a n  t h a t  r e p o r t e d  to  give m a x i -  
ma l  gas t r i c  s ec re to ry  r e sponse  in  dogs~,~, ~ ,  a n d  a l m o s t  
c e r t a in ly  r e p r e s e n t s  a species difference.  P a r e n t h e t i c a l l y ,  
i t  shou ld  be  r e m e m b e r e d  t h a t  gas t r i c  sec re t ion  in  t h e  r a t  
is fa r  less suscep t ib le  to  h i s t a m i n e  s t i m u l a t i o n  n,  ~" t h a n  
in m a n  or  dogs ~7. 

T h e  p a t t e r n s  of t h e  gas t r i c  ju ice  e l ec t ro ly te  c o n t e n t  
fol lowing g r a d e d  doses  of i n su l in  a re  i n d i c a t e d  in  F i g u r e  2. 
These  d a t a  f i t  t h e  ' c h a r a c t e r i s t i c '  p a t t e r n s  of gas t r i c  
ju ice  e lec t ro ly tes  fo l lowing insu l in  h y p o g l y c e m i a  as re- 
p o r t e d  in  dogs  xs, p a r t i c u l a r l y  t h e  r a p i d  a n d  p e r s i s t e n t  re- 
duc t i on  in  t h e  c o n c e n t r a t i o n  of p o t a s s i u m  ~ w h i c h  in t h e  
p r e sen t  r e p o r t  fell f r om a con t ro l  level  of 17.3 m E q / l  to  
9.1 mEq/1.  

Some of t h e  d a t a  p r e s e n t e d  here  s u p p o r t  t h e  e x c h a n g e  
di f fus ion h y p o t h e s i s  of T~OR~LL *° b e t w e e n  s o d i u m  a n d  
h y d r o g e n  ions, as i n d i c a t e d  in  F igure  3. Th i s  curve ,  w h i c h  
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Fig. 1. Dose dependence of gastric juice volume (A), gastric juice 
Volume/t00 g body weight (x) ,  acid output (~ ) ,  total acidity (e) 
and acidity (©), to graded doses of insulin. Each point represents 
the mean value of 10 rats. Maximal gastric secretory response occurs 

with 4 U insulin]100 g body weight. 

i nd i ca t e s  t he  r e l a t i o n s h i p  b e t w e e n  t he  s o d i u m  a n d  h y d r o -  
gen  ion  c o n c e n t r a t i o n  in t h e  5 g roups  of r a t s  r ece iv ing  
insul in ,  is h i g h l y  s ign i f i can t  ( P  <: 0.01, r = - - 0 . 8 8 ) .  
H o w e v e r ,  we were  u n a b l e  to  c o n f i r m  t h e  sugges t i on  of  
LINONER et  al.  ~ ,  who  m a i n t a i n e d  t h a t  t h e  r a t e  of e n t r y  
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Pig. 2. Dose dependence ot gastric juice electrolytes to graded doses 
of insulin. Each point represents the mean value of 10 rats. 
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Fig. 3. Regression line demonstrating the relationship between the 
sodium and hydrogen ion concentration in gastric juice following 
graded insulin dosage. Each point represents the mean value of 

10 rats. 
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Fig. 4. Regression lines demonstrating the relationships between 
total and neutral chloride and the hydrogen ion concentration in 
gastric juice following graded insulin dosage. Each point represents 

the mean value of I0 rats. 

50~ 

.¢ : : :  

~=" 300 
._~ 

"~ 200 

O 

P<O.O01 
c-+0.95 

3:8 ' 4'z . . . . .  
~.~ 

Volume 0~ ga~rie s~Gretion (roll2 h) 

Fig. 5. Regression line demonstrating the relationship between the 
total acidity and the volume of gastric secretion following graded 
insulin dosage, Each point represents the mean value of 10 rats. 

of po tass ium ions into the  gastr ic  juice was re la ted to the  
v o l u m e  ra te  of secretion.  F r o m  Figure  4, which represents  
the  re la t ionship  be tween  ac id i ty  and  the  to t a l  and  
neut ra l  chloride in the  5 groups of ra ts  receiving insulin, 
i t  can be seen t h a t  as the  ac id i ty  increases the  concent ra -  
t ion of to ta l  chloride increases also, whereas  the  concen- 
t r a t ion  of neut ra l  chlor ide decreases. This  suggests t h a t  
neut rMizat ion-di lu t ion  mechan isms  (i.e. t he  2-component  
hypothes is  of gastr ic  secret ion proposed by  HOLLANDE~ ~2 
in 1932), as well  as exchange  diffusion, m a y  be opera t ing  
to produce  the  rise in gastr ic  ac id i ty  fol lowing insulin 
hypoglycemia .  Final ly ,  the  close re la t ionship  be tween  
to ta l  ac id i ty  and the  ra te  (volume) of gastr ic  secret ion 
following graded insulin dosage is indica ted  in Figure  5. 
This  associat ion is h igh ly  s ignif icant :  r = + 0.95, 
P < 0.001. 

F r o m  the  present  s t udy  i t  appears  t h a t  m a x i m a l  
gastr ic secre tory  response develops wi th  4 U crysta l l ine  
zinc insulin]100 g body  weight  in pylorus- l igated Shay  
rats.  Fu r the rmore ,  unde r  graded insul in  dosage, pa t t e rns  
of gastr ic  juice e lec t ro ly te  changes occurred suppor t ing  
b o t h  neut ra l iza t ion-di lu t ion  and exchange  diffusion mech-  
anisms in the  produc t ion  of gastr ic secretion ~a. 

Zusammen/assung. Die Insu l inwirkung auf  die Magen- 
sAuresekretion wurde  in mAnnlichen Sprague -Dawley  
R a t t e n  untersucht ,  deren Pylorus  2 lx vo rhe r  un t e rbunden  
war. E ine  Dos is -Wirkungskurve  wurde  aufgestel l t .  Maxi- 
male  Sekret ion yon Magensaure  und Magensaf t  wurden  
du tch  s.c. In jek t ion  yon 4 E inhe i t en  krysta l l in ischen 
Zink-Insul ins  per  100 g KOrpergewicht  erzielt .  GrOssere 
Dosen yon  Insul in  unterdr t icken  S~iure- und MagensMt-  
sekret ion.  Das Verhal ten  der  E lek t ro ty te  im Magensaf t  
spr icht  sowohl ftir die Neutra l i s ierungs-Verdt innungs-  
hypothese  als auch far  die Aus tausch-Dif fus ionshypothese  
zur  Erk l~rung  der  Magensaf tprodukt ion .  
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Hyperbaric Oxygen and Testicular 
Damage  and Fertility 

I t  has been repor ted  tha t  male  rats  which survive  af ter  
exposure  to raised pressures of oxygen  deve lop  tes t icular  
a t r o p h y  and signs of defec t ive  spermatogenes is  1-3. I n  
these exper iments  the  diagnosis  of tes t icular  damage  was 
based on macroscopic  and microscopic appearances.  In  
the  repor t  of DE ALMEIDA x, the  exper imenta l  condi t ions  
of exposure  and pressurizat ion of rats  was no t  made  clear. 
I n  the  s tudies of MATTEO and 7NAHAS 3, ra ts  were kep t  
cont inuous ly  for per iods of  up to  4 weeks enclosed in 
a q u a r i u m  tanks  t h rough  which 98% oxygen  a t  ambien t  
pressure was circulated,  the  CO2 produced being absorbed.  

This  t r e a t m e n t  caused the  dea th  of mos t  ra ts  wi th in  the  
first  5 days,  tesLicular a t rophy  being seen in survivors .  
The  au thors  r igh t ly  suggest  t h a t  tes t icular  damage  by  
oxygen  m a y  be of impor tance  in the  the rapeu t i c  applica-  
t ions of inhal ing enriched oxygen  mix tures  a t  ambien t  or  
hyperbar ic  pressures in man.  
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