
15. 10. 1975 Speeialia 

Dopamine and norepinephrine brain levels (ng/g of brain) at 760 mm Hg, 300 mm Hg and return to 760 mm Hg 
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Treatment 760 mm Hg 300 mm Hg Return to 760 mm Hg 

DA NE DA NE DA NE 

Control group 
Treated animals 
(benserazide 50 mg/kg and L-Dopa 100 mg/kg} 

242•  58 554-10 

3488~648 2994-60 

2274- 43 523_14 263~: 65 36:~ 9 

1551oc566~ 196~780 21352k700 296-~106 

~p < 0.05 (difference between levels at 760 and 300 mm Hg). 
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Fig. 2. Spontaneous activity measured at different pressures (10 
animals per group), a) The parameters are represented in couuts/min 
(-J- SE). op < 0.05. oop .4 0.01 (appared couples arid t-test), b) The 
parameter was represented in percent of its initial value. 

I n  con t ro l  an ima l s ,  d o p a m i n e  a n d  n o r e p i n e p h r i n e  
cen t ra l  levels are u n c h a n g e d  b y  h y p o x i a  or r e t u r n  to  a t -  
mosphe r i c  p res su re  (Table) accord ing  to p rev ious  r e su l t s  6. 
In  t r e a t e d  an imals ,  t he  d o p a m i n e  level falls down d u r i n g  
a nd  h y p o x i a  a n d  t he  n o r e p i n e p h r i n e  level comes  b a c k  
to i ts  ini t ia l  va lues  a f t e r  r e t u r n  to a t m o s p h e r i c  p ressure .  
This  h igh  level of n o r e p i n e p h r i n e  d u r i n g  p o s t - h y p o x i c  
period is p r o b a b l y  respons ib le  for r e t u r n  go ini t ia l  v a l u e  
of the  moti l i tyT.  The  resu l t s  of t r e a t m e n t  by  bense raz ide  
a nd  L-Dopa ind ica te  a s t ab i l i za t ion  of the  rheoencepha lo -  
g r a m m  and a decrease  in the  r e duc t i on  of s p o n t a n e o u s  
mo t i l i t y  i nduced  b y  hypox i a .  Overdoses  of cerebra l  
d o p a m i n e  and  n o r e p i n e p h r i n e  s e e m to be the  origin of 
t hese  p h e n o m e n o n s .  

Summary.  P r e t r e a t m e n t  b y  bense raz ide  (50 m g / k g  i.p.) 
a nd  L-Dopa (100 m g / k g  i.p.) in r a t s  i nduces  a r e duc t i on  of 
t he  d i m i n u t i o n  of m o t i l i t y  a f te r  h y p o x i a  a nd  a s tab i l iza-  
t ion  of cerebra l  blood flow du r ing  a nd  af te r  h y p o x i a .  
An over load  of cerebral  d o p a m i n e  a nd  n o r e p i n e p h r i n e  
seems  to be the  or ig ina l  process  of th i s  p h e n o m e n o n .  
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P r o s t a g l a n d i n - I n d u c e d  C h o l e r e s i s  in  t h e  R a t  

A l t h o u g h  p r o s t a g l a n d i n s  (PG) affect  m a n y  biological  
processes ,  PG  E 2 failed to a l te r  bile flow in t h e  dog ~ a n d  in 
t he  i so la ted  pe r fused  r a t  l iver  2. I n  v iew of i t s  ATlPase 
i nh ib i t o ry  p roper t i es  a a n d  the  h y p o t h e t i c a l  role of Na+- 
K + - A T P a s e  in bile f o r m a t i o n  *, P G  A~ wou ld  appea r  to be 
a more  l ikely c a n d i d a t e  to inf luence  bile secret ion.  The  
effect of P G  A I on bile flow was,  therefore ,  s t ud i e d  in 
a n e s t h e t i z e d  ra ts .  The  resu l t s  d e m o n s t r a t e  t h a t  in t ra -  
por ta l  in fus ion  of P G  A~ s ign i f i can t ly  increases  bile sa l t  
i n d e p e n d e n t  bile fo rma t ion .  

Materials and methods. Studies  were p e r f o r m e d  in 6 
ma le  W i s t a r  r a t s  we igh ing  232 to  263 g w h i c h  h a d  free 
access to  food (Al t romin  IR) and  water .  U n d e r  pen to -  
ba rb i t a l  a n e s t h e s i a  (5 mg/100  g, i.p.) t he  f emora l  ve in  
an d  a r t e r y  were c a n n u l a t e d  w i th  P E  50 p o l y e t h y l e n e  
t u b i n g  for in fus ion  of t a u r o c h o l a t e  or sa l ine  a n d  record ing  
of the  blood pressure ,  respect ive ly .  F r o m  a mid l ine  
incis ion t h e  c o m m o n  bile d u c t  was  c a n n u l a t e d  wi th  P E  10 
t u b i n g  j u s t  below the  b i fu rca t i on  in order  to p r e v e n t  

d ra inage  of pa nc re a t i c  secret ion.  Bile was  collected in 10 
m i n  per iods  a n d  weighed.  For  t h e  in fus ion  of PG  A 1, 
P E  10 c a t h e t e r  was  inse r t ed  in to  t h e  po r t a l  ve in  v ia  t h e  
g a s t r o d u o d e n a l  vein.  After  a con t ro l  per iod of 30 rain  
d u r i n g  w h ic h  0.9% NaC1 (3.3 ml/h)  was  in fused  in to  t h e  
por ta l  vein,  a so lu t ion  of PG A t was  in fused  for 30 ra in  
a t  a s imi la r  ra te  in a c o n c e n t r a t i o n  y ie ld ing  1 [,g P G  A1/ 
min /100  g b o d y  wt.  T h e  por ta l  ve in  was  chosen  as t h e  

1 j.  SOKOLO~F and R. N. BERK, Invest. Radiol. 8, 9 (1973). 
R. A. LE'V~NE, ir~ Prostaglandins and Cyclic AMP (Eds. R. H. 
KAIIN and W. E. M. LANDS; Academic Press, New York, London 
1973), p. 75. 

a J. j .  LAFFERTY, H. KANNEGIESSER, J. B. LEE and L.W. PARKER, 
in Advances in the Bioscienees (Eds. G. •ASPE and S. BERNHARD; 
Pergamon Press, Vieweg, Germany 1972), vol. 9, p. 293. 

4 S. ERLINGER, in Progress in Liver Diseases (Eds. H. POPPER and 
F. SCHAFFNER; Grune and Stratton, New York, London 1972), 
p. 63. 
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Bile flow and bile satt excretion before and during infusion of PG A 1 (Means 4- SEM of three 10 min sampling periods) 

0.9% NaC1, Lv. Taurocholate, i.v. Equation for linear 
(n = 3) (150 nmol/min/100 g) regression 

(n = 3) (y = a + bx~) 

Bile salt output Bile flow Bile salt output Bile flow 
(nmol/min/100 g) ([zl/min/100 g) (nmol/min/100 g) (pd/min/100 g) 

Control period 224.5 -4- 5.3 7.66 4- 0.23 404.4 4- 6.3 9.32 4- 0.18 y ~ 5.6 4- 0.009x 0.82 

PG A 1 infusion (1 p~g/min/100 g) 222.0 4- 6.7 b 8.51 4- 0.17 o 410.5 :J= 13.7 b 10.12 4- 0.16 a y = 6.6 4- 0.009x 0.92 

�9 y = bile flow; a = bile salt independent fraction; x = bile salt output; b = amount of water obligated per nmol of bile salts, bNot signif- 
icantly different from control period. ~ different from control period (p < 0.05). aSignificantly different from control period 
(p < 0.001). 

rou te  of a d m i n i s t r a t i o n  to min imize  e x t r a h e p a t i c  effects 
of P G  A 1. I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  55 to  90% of 
t h e  vasodepresso r  effect  of P G  A~ are  des t royed  b y  one 
passage  t h r o u g h  t he  l iver  5. I n  o rder  to  v a r y  bile sa l t  
ou tpu t ,  e i the r  0 .9% NaC1 (3 animals)  or sod ium t au ro -  
cho la te  (Maybridge,  Cornwall ,  U.K.) ,  150 n m o l / m i n / 1 0 0  g 
(3 animals) ,  was  infused in add i t i on  to  P G  A 1 a t  iden t i ca l  
r a t e s  t h r o u g h o u t  t h e  e x p e r i m e n t  in to  t he  femora l  vein.  
D u r i n g  t h e  whole  p rocedure  rec ta l  t e m p e r a t u r e  was k e p t  
b e t w e e n  35.5 a n d  36.5 ~ w i t h  a h e a t i n g  l a m p  a n d  a r t e r i a l  
b lood  pressure  was r ecorded  e l ec t romanomet r i ca l ly .  

P G  A 1 was k i n d l y  suppl ied  b y  Dr. J o h n  E. PIKE, The  
U p j o h n  Company ,  Ka lamazoo ,  Mich.,  USA,  a n d  was 
k e p t  a t  --20 ~ in 95 % e thano l .  P r io r  to  each  expe r imen t ,  
a f rac t ion  of th i s  s tock  so lu t ion  was d i lu ted  w i t h  0 .9% 
NaC1 in such  q u a n t i t i e s  t h a t  1 ~g P G  Ax/min/100 g could 
be  infused a t  a r a t e  of 3.3 ml/h .  Th i s  infus ion  r a t e  was  
chosen  on  t h e  basis  of p i lo t  s tudies  wh ich  h a d  shown t h a t  
lower in fus ion  ra t e s  (0.01 a n d  0.1 [zg/min/100 g) of P G  A 1 
h a d  no  s ign i f ican t  effect  on  bile flow whi le  h igher  doses 
(10 tzg/min/100 g) caused  m a r k e d  hypo tens ion .  The  f inal  
e t hano l  c o n c e n t r a t i o n  ( <  0.5%) has  been  r epo r t ed  to  be  
w i t h o u t  effect  on  bi le  f low ~. 

Bile flow was d e t e r m i n e d  f rom t he  weighed  bile samples ,  
a s suming  a specific g r a v i t y  of 1. Bile sa l t s  were d e t e r m i n e d  
e n z y m a t i c a l l y  as descr ibed  previously% Differences  be-  
tween  m e a n s  were assessed us ing  a pa i red  t- test .  Ana lys i s  
a n d  compar i son  of t h e  regress ion l ines were pe r fo rmed  
us ing  c u r r e n t  s t a t i s t i ca l  m e t h o d s  7. 

Results .  Fol lowing t h e  in fus ion  o f  P G  A 1, a r t e r i a l  
p ressure  d ropped  in each  expe r imen t ,  ave rag ing  100 m m  
H g  (range 90 to  125) before  and  80 m m  Hg (range 70 to  
95) 10 mil l  a f t e r  onse t  of P G  A 1 a d m i n i s t r a t i o n ,  as a 
m a n i f e s t a t i o n  of t he  we l l -known  v a s o d i l a t a t i o n  b r o u g h t  
a b o u t  b y  P G  A1 s. Blood  pressure  recovered  to  86 m m  H g  
(range 80 to  95) a t  20 m i n  a n d  to  93 m m  H g  (range 80 to  
100) a t  30 m i n  a f t e r  s t a r t  of t h e  infusion.  

D u r i n g  t he  30-min con t ro l  per iod,  bile f low ave raged  
9.33 a n d  7.66 [zl/min/100 g in t h e  an ima l s  w i t h  and  w i t h o u t  
t a u r o c h o l a t e  infusion,  respect ive ly .  D u r i n g  P G  A1 infus ion  
bile flow (mean  of t h e  3 s amp l ing  periods)  increased b y  
0.80 (range 0.76 to 0.83; p ~ 0.001) a n d  0.85 (range 0.63 
to  1.16; p ~ 0.05) [~l/min/100 g above  con t ro l  va lues  in 
t h e  2 groups.  Th i s  choleresis  was  n o t  a c c o m p a n i e d  b y  a 
s ign i f ican t  change  in bi le  sa l t  excre t ion  (Table),  sugges t ing  
a n  increase  in t h e  bi le  sa l t  i n d e p e n d e n t  f r ac t ion  of bi le  
flow or a l t e red  'osmot ic  p roper t i e s '  of t he  excre ted  b i l e  
salts.  

A l inear  r e l a t ionsh ip  b e t w e e n  bile sa l t  excre t ion  a n d  
bile flow has  r e p e a t e d l y  b e e n  d e m o n s t r a t e d  in t he  r a t  9-12. 
E x t r a p o l a t i o n  of t he  regress ion l ine t ow ar ds  zero bi le  
sa l t  excre t ion  yields  t h e  bi le  sa l t  i n d e p e n d e n t  f r ac t ion  of 

bi le  flow, whi le  t he  slope of t he  regress ion l ine r ep resen t s  t he  
a m o u n t  of bi le  w a t e r  ob l iga ted  pe r  n m o l  of b i le  sal ts  ex- 
creted.  Regress ion  analys is  of t h e  r e l a t ionsh ip  be tween  
bile sa l t  exc re t ion  a n d  bile flow d u r i n g  t he  con t ro l  per iod  
revea led  a slope of t h e  regress ion l ine of 9 [zl/t~mol and  a 
bi le  sa l t  i n d e p e n d e n t  f r ac t ion  of 5.6 ~ l /min /100  g. These  
va lues  are in  close a g r e e m e n t  w i t h  those  o b t a i n e d  in a 
p rev ious  s t u d y  12, in  w h i c h  t a u r o c h o l a t e  h a d  b e e n  infused 
a t  3 d i f fe ren t  ra tes .  I n fus ion  of P G  A 1 re su l t ed  in a 
s t a t i s t i ca l ly  s ign i f ican t  (p < 0.01) para l le l  sh i f t  of t h e  
regress ion l ine sugges t ing  t h a t  t he  ' osmot ic  p roper t i e s '  of 
t h e  excre ted  bile sa l t s  were u n c h a n g e d  a n d  t h a t  t h e  m e a n  
increase  in bi le  flow of 0.83 tzl/min/100 g was due to  a n  
increase  of t he  bile sa l t  i n d e p e n d e n t  f rac t ion  of bile flow. 
The  equa t ions  for t h e  2 regress ion l ines are g iven  in t h e  
Table .  

Discuss ion.  Bile flow in t he  r a t  is t h o u g h t  to  be  de- 
t e r m i n e d  b y  t he  ' osmot ic  p rope r t i e s '  of secre ted bile sal ts  
a n d  a bi le  sa l t  i n d e p e n d e n t  f r ac t ion  gene ra t ed  b y  t he  
h e p a t o c y t e s  4. Our  i nves t iga t ion  d e m o n s t r a t e s  t h a t  in t r a -  
p o r t a l  in fus ion  of P G  A 1 in r a t s  leads  to  a s ign i f ican t  
increase  in bi le  flow. Analys i s  of t he  d a t a  based  on  prev ious  
d e m o n s t r a t i o n s  of a l inear  r e l a t i onsh ip  be tween  bile sa l t  
excre t ion  a n d  bile flow suggests  t h a t  t h i s  choleresis  is due  
to  s t i m u l a t i o n  of bi le  sa l t  i n d e p e n d e n t  bi le  fo rmat ion .  

Our  e x p e r i m e n t s  do n o t  def ine  t he  m e c h a n i s m s  
respons ib le  for  t h e  obse rved  choleresis.  I t  appea r s  un-  
l ike ly  t h a t  t h e  i n c r e m e n t  in  bi le  flow is s econda ry  to  
h e m o d y n a m i c  changes  fol lowing P G  A 1 infus ion  since 
wide v a r i a t i o n s  in  per fus ion  r a t e s  p roduce  v e r y  l i t t le  
change  in bi le  f low 13. A l t h o u g h  a n  ind i r ec t  ac t ion  of P G  
Ax v ia  t h e  release of g a s t r o i n t e s t i n a l  h o r m o n e s  c a n n o t  be  
ru led  out ,  t h e  m o d e  of app l i ca t ion  a n d  t he  d e m o n s t r a t i o n  

5 E. W. HORTON and R. L. JogEs, Br. J. Pharmac. 37, 705 (1969). 
6 G. PAUMGARTNER, W. HORAK, P. PROBST and G. GRABNER, 

Naunyn-Schmiedeberg's Arch. Pharmak. 270, 98 (1971). 
K. DIEM, Scientific Tables, 6th ed. (Documenta Geigy, Ardsley, 
New York 1962), p. 173. 

8 j .  NAKANO and J. R. McCURDY, Proc. Soc. exp. Biol. Med. ]28, 
39 (1968). 

9 p. BERTHELOT, S. ERLINGER, D. DHUMEAUX and A. M. PREAUX~ 
Am. J. Physiol. 279, 809 (1970). 

10 j .  j .  GuMUClO and V. D. VALI)IVI~SO, Gastroenterology 61, 339 
(1971). 

11 W. HORAK, G. GRABNER and G. PAUMGARTNER, Gastroenterology 
64, 1005 (1973). 

12 G. PAUMGARTNER, R. HERZ, K. SAUTER and H. P. SCHWARZ, 
Naunyn-Schmiedeberg's Arch. Pharmak. 285, 165 (1974). 

1~ R. W. BRAUER, in The Biliary System (Ed. W. TAYLOR; Black- 
well, Oxford 1965), p. 41, 
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of PG receptors  in r a t  l iver p l a sma  m e m b r a n e s  ~4 would 
favor  a d i rect  effect  on the  liver. Several  biological act ions 
of PG are t h o u g h t  to  he med i a t ed  by  cyclic AMP. I t  is, 
therefore ,  n o t e w o r t h y  t h a t  cycl ic  AMP 1~, as well as 
subs tances  which  increase the  concen t ra t ion  of cyclic AMP 
such as theophyl l ine  15-17 and  vasopress in  is, increase bile 
flow in the  dog. In  the  rat ,  however ,  ne i ther  cyclic AMP 19, s0 

14 M. SMIGEL and S. FLEISCHER, Biochinl. biophys. Acta 332, 358 
(1974). 

15 T. Q. MORRIS, Gastroenterology 62, 187 (1972). 
16 S. ]~RLINGER and M. DUMONT, Biomedicine 19, 27 (1973). 
17 j.  L. BARNHART and B. COMBES, Am. J. Physiol. 227, 194 (1974). 
18 R. PREISIG, H. STREBEL, G. EGGER and V. IVfACAROL, Experientia 

28, 1436 (1972). 
la E. HOSMHER and G. C. COTZIAS, Nature, Lond. 208, 687 (1965). 
20 R. A. LEVlNE, Am. J. Physiol. 208, 317 (1965). 
21 j .  GRAF, P. KORN, A. LINDNER and M. PETERLIK, Wien. klin. 

YVschr. 85, 70 (1973). 
22 K. KUTZ, G. EGGER and R. PREISIG, Eur. J. clin. Invest. 3, 246 

(1973). 
23 H. SHAW, I. CAPLE and T. HEATH, J. Pharmac. exp. Ther. 782, 27 

(1972). 
24 K. KuTz, G. PAUMGARTNER and G, EGGER, Eur. J. clin. Invest. 2, 

292 (1972). 
~ Supported by the Swiss National Foundation for Scientific 

Research. 

nor  vasopress in  19, s0 or theophyl l ine  (unpubl ished observa-  
tion) are choleretic.  I t  appears  unlikely, therefore,  t h a t  
PG A 1 affects  bile flow via cyclic AMP. In  the  kidney,  
PG A 1 mark ed l y  decreases Na+-K+-dependen t  ATPase  
ac t iv i ty  which  is t h o u g h t  to  be responsible  for t he  PG 
induced natr iures is  3. A similar  mechan i sm could p lay  a 
role in the  PG- induced  increase in bile flow, since o ther  
ATPase  inhibi tors ,  such as ouabain  21,~2 and  cer ta in  
diuretics23, 34, exhib i t  a s imilar  effect  on bile sal t  inde- 
p e n d e n t  bile flow in the  ra t  ~1, 2a and  the  dog ~, 34. F u r t h e r  
s tudies  are needed  to elucidate the  m e c h a n i s m  and site 
of ac t ion of PG A 1, and to def ine  the  even tua l  physiolog- 
ical significance of PG A 1 for bile format ion .  

Summary. I t  could be d e m o n s t r a t e d  t h a t  in t rapor ta l  
infusion of p ros tag land in  A 1 (1 [xg/min/100 g b o d y  wt.) in 
Wis t a r  ra t s  s ignif icant ly  increases bile flow. An analysis  
of the  re la t ionship  be tween  bile sal t  excre t ion  and  bile 
f low revealed t h a t  th is  choleresis is due to an increase in 
the  bile sal t  i ndependen t  f rac t ion of bile. 
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T h e  E f f e c t  o f  P e s t i c i d e s  o n  H y d r o x y l a t i o n  of  T e s t o s t e r o n e  i n  H e p a t i c  M i c r o s o m e s  of  R a b b i t s  

Malathion and  pa ra th ion  known  as the  organic phos-  
pho ro th iona t e  insect icides are conver t ed  in vi t ro  and in 
vivo into ma laoxon  and paraoxon,  respect ively,  which  are 
p o t e n t  inhibi tors  of chol inesterase  1. The in vi t ro  addi t ions  
of these  insecticides inhibi t  the  me tabo l i sm of e thyl -  
morphine2  and tes tos te rone  3 in ra t  hepa t ic  microsomes.  
The single admin i s t r a t ion  of these  inseticidces prolonged 
hexobarb i t a l  sleeping t ime  in mice 4. The t r e a t m e n t  of 
ra t s  wi th  ch lor ina ted  insect icides such as dichlorodi-  
pheny l t r i ch lo roe thane  (DDT) for 10 days  s t imula tes  t he  
enzyme act ivi t ies  involved in t he  me tabo l i sm of m a n y  
drugs and steroids 3. 

The purpose  of th is  paper  was  to examine  the  effects 
of the  long- term admin i s t r a t i on  of e thylmercur ic  phos-  
p h a t e  (EMP), 0 ,0-d imethyl -0- (3-methyl -4-n i t rophenyl )  
t h iophospha t e  (MEP, a der iva t ive  of para th ion)  and 
benzene  hexachlor ide  (BHC), which  are common l y  used 
as pest icides in Japan ,  on the  hyd roxy la t i on  of t es tos te r -  
one in microsomes  of r abb i t  livers. 

Methods. Male adul t  albino rabb i t s  weighing abou t  2 kg 
were used. EMP,  o rganomercu ry  pesticide,  dissolved in 
physiological  saline, and  M E P  and  BHC, ha logena ted  
h y d r o c a r b o n  insecticide, b o t h  are non-water -so luble  
agents,  dissolved in corn oil, were given oral ly every  o ther  
day  for 5 months .  The dose per  kg b o d y  weight  was 
equiva len t  to t he  a m o u n t  of the  pest icide con ta ined  
in 1 ml  of the  sp ray  c o m m o n l y  used by  farmers  in Japan .  
The dosage was 0.05 mg/kg  of b o d y  weight  (1/800 of the  
LDs0 in rats) for EMP,  0.5 mg/kg  (1/1,800) for M E P  or 
1.5 mg/kg  (1/400) for BHC. Hal f  of the  control  animals  
were given saline and  the  o ther  half  were given corn oil. 
The  animals  were  sacrificed by  anes the t iz ing  wi th  thio-  
pen ta l  sodium. The liver was r emoved  immedia te ly ,  
per fused  wi th  ice-cold saline and  homogenized  wi th  4 
vo lumes  of cold, isotonic (1.15%) KC1 in a Po t t e r -E l v eh -  
j em type  homogenizer .  The h o m o g e n a t e  was centr i fuged 
to  remove  the  nuclei  and the  mi tochondr i a  a t  18,000 •  
for 10 min at  4 ~ and  the  microsomal  pell tes were ob ta ined  

by  cen t r i fuga t ion  a t  105,000•  for 60 min.  The micro- 
somes were suspended  in ice-cold 0.1 M Krebs -Ringer  
p h o s p h a t e  buffer  (pH 7.4) a t  a concen t ra t ion  of 5 mg 
pro te in  per  ml. 500 t*g of N A D P H  dissolved in 0.5 ml of 
0.1 M Krebs -Ringer  phospha t e  buffer  and  86 nmoles  of 
t e s tos t e rone  conta in ing  1 7Ci of 4-14C-testosterone (specific 
ac t iv i ty ;  57.5 mCi/mM, the  New Eng land  Nuclear  Corp., 
Boston,  Mass, USA) were added  to the  microsomal  
f rac t ion conta in ing  10 mg of protein .  The final volume of 
the  incuba t ion  mix tu re  was b ro u g h t  to 5 ml  wi th  0.1 M 
Krebs -R inge r  phospha t e  buffer  and the  mix tu re  was 
incuba ted  for 30 min a t  37 ~ under  the  bubbl ing  of 95% 
oxygen  and 5% carbon  dioxide. Af te r  incubat ion ,  tes tos-  
terone and  its metabo l i t es  were ex t rac ted  f rom the  incu- 
ba t ion  mix tu res  wi th  me thy lene  chloride twice. The pooled 
ex t rac t s  were evapora t ed  and  an a l iquot  of the  ex t r ac t  
was c h r o m a t o g r a p h e d  on a t h i n  layer  for separa t ion  of 
t e s tos te rone  and  h y d r o x y l a t e d  testosteronesS.  The 
radioact iv i t ies  were measured  wi th  a l iquid scint i l la t ion 
counter% The re levant  ac t iv i ty  of t e s tos te rone  hydro-  
xy la t ion  was expressed as the  sum of 6fl-, 7~- and  16~- 
h y d r o x y t e s t o s t e r o n e s  p roduced  f rom tes tos te rone  per  mg 
of p ro te in  of microsomes for 30 min.  The con ten t s  of 
cy toch rome  P-450 and  pro te in  in the  microsomes  were 
de t e rmined  by  the  spec t ropho tome t r i c  m e t h o d s  of OMURA 
and SATO 7 and  by  the  m e t h o d  of LOWRY et  al. 8, respect ive-  
ly. 

X j.  C. GAGE, Biochem. J. 54, 426 (1953). 
2 j .  T. STEVENS and F. E. GREENE, Life Sci. 13, 1677 (1973). 
a R. lV[. WELCH, W. LEVIN and A. H. CON~CEY, J. Pharmac. exp. 

Ther. 155, 167 (1967). 
4 j. T. STEVENS, R. E. STITZEL and J. J. MCPHILLIPS, J. Pharmac. 

exp. Ther. 181, 576 (t972). 
N. SATO, lV[. OTA and K. OBARA, Tohoku J. exp. Med. 98, 281 (1969). 

e M. OT~,, N. SATO and K. OBARA, J. Biochem. 72, 11 (1972). 
7 T. OMURA and R. SATO, J. biol. Chem. 239, 2370 (1964). 
80. H. LOWRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 193, 265 (1951). 


