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The  f ina l  c o n c e n t r a t i o n  of t h e  n o n - r a d i o a c t i v e  PgF2a was 
0.1 ~zMoles N A D  was  app l i ed  as  a co- fac tor  in  4 mMoles  
f ina l  concen t r a t i on .  T he  i n c u b a t i o n  per iod  was 2.5 ra in  a t  
37 ~ u n d e r  aerobic  condi t ions .  The  i n t a c t  PgF2a a n d  t h e  
m e t a b o l i t e s  were d issoc ia ted  b y  t h i n - l a y e r  c h r o m a t o -  
g r aphy ,  and  P a c k a r d  R a d i o c h r o m a t o g r a m  S c a n n e r  was 
app l ied  to  d e t e c t  t h e m  (figure 1). T he  zones co r r e spond ing  
to  PgF2~ a n d  t h e  m e t a b o l i t e s  were  sca rped  a n d  t h e  rad io-  
a c t i v i t y  was  m e a s u r e d  w i t h  a Nuc lea r  Chicaco L iqu id  
Sc in t i l l a t ion  Spec t rome te r .  T he  p r o t e i n  c o n t e n t  of t h e  
i n c u b a t e d  s u b s t a n c e  was d e t e r m i n e d  accord ing  to L o w r y  
e t  al. ~3. M e t a b o l i s m  of PgF2a is expressed  accord ing  to  
C a r m i n a t i  e t  al. ~ as pmoles  of s u b s t r a t e  m e t abo l i z ed  h / m g  
p ro te in .  
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Fig. 2. Quantitative metabolism of PgF2a by human placenta during 
early pregnancy. 

Results and discussion. The  1 5 - O H - P G D H  a c t i v i t y  of t he  
p l a c e n t a  shows a dec l in ing  t e n d e n c y  f rom t h e  5 week  of 
p r e g n a n c y  t i l l  t h e  9 week  w h e n  a m i n i m u m  can  be  
obse rved ,  t h e n  t h e y  rise g r a d u a l l y  as p r e g n a n c y  a d v a n c e s  
(figure 2). P l a c e n t a l  p r o s t a g l a n d i n  m e t a b o l i s m  pe r  m g  
p r o t e i n  was s ign i f i can t ly  lower on week  9 of ge s t a t i on  
(p < 0.01 for week  9 t h e n  all o t h e r  weeks).  
The  e x p e r i m e n t a l  resu l t s  r epo r t ed  here  d e m o n s t r a t e  t h a t  
t k e r e  is a n  i m p o r t a n t  r e l a t i onsh ip  b e t w e e n  t he  s tage  of 
p r e g n a n c y  a n d  t h e  m e t a b o l i s m  of PgFaa in ea r ly  h u m a n  
p l acen t a .  T h a t  t he  p l a c e n t a  could  be  a r ich  source  of 
1 5 - O H - P G D H  was d e m o n s t r a t e d  b y  J a r a b a k  8, a n d  par -  
t i a l  pu r i f i ca t ions  of t h i s  e n z y m e  f rom t e r m  p l a c e n t a l  
t i s sue  h a v e  been  r e p o r t e d  b y  Schlegel  e t  al. ~4. I t  can  be  
sugges ted  t h a t  t h e  h i g h  e n z y m e  ac t iv i t i e s  in  the  p l a c e n t a  
is p a r t  of a m e c h a n i s m  b y  w h i c h  t h e  fe tus  is p r o t e c t e d  
aga in s t  p o t e n t i a l l y  h a r m f u l  effects  of h i g h  c o n c e n t r a t i o n s  
of p ro s t ag l and in s .  The  resu l t s  of our  s tud ies  m a y  ind ica t e  
t h a t  decrease  of 1 5 - O H - P G D H  a c t i v i t y  can  r e su l t  in  t he  
rise in  t h e  endogenous  p r o s t a g l a n d i n  level,  wh ich  m a k e s  
a s p o n t a n e o u s  c o n t r a c t i o n  of t he  u t e r u s  possible.  The  
h i g h e s t  p r o b a b i l i t y  of t h i s  is in  t he  f i r s t  t r i m e s t e r  a b o u t  
t h e  9 week  of t h e  p r e g n a n c y .  
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Summary. I so tope  effect  s tud ies  on  t he  me tabo l i c  d e h y d r o g e n a t i o n  of A l - t e t r a h y d r o c a n n a b i n o l  in r a t s  are descr ibed  and  
i t  is shown  t h a t  th i s  process  is conf ined  to  a v e r y  sho r t  pe r iod  fol lowing i.v. a d m i n i s t r a t i o n .  T h e  impl i ca t ions  of th i s  
f ind ing  are discussed.  

A l t h o u g h  t he  p h a r m a c o l o g i c a l  p o t e n c y  of C a n n a b i s  
s a l i v a  can  be  a t t r i b u t e d  m a i n l y  to i t s  A l - t e t r a h y d r o  - 
c a n n a b i n o l  (A~-THC) c o n t e n t  ~, r ecen t  work  does i nd i ca t e  
t h a t  o t h e r  c a n n a b i n o i d s  such  as c a n n a b i n o l  (CBN) can 
m o d i f y  t h e  effects of t h i s  ac t ive  c o n s t i t u e n t  5. Thus ,  
o b s e r v a t i o n s  t h a t  CBN acce lera tes  c learance  of A1-THC 
f rom the  b lood  6 a n d  is also a r ap id ly  fo rmed  m e t a b o l i t e  
of A1-THC 7, suggests  t h a t  t h e  m e t a b o l i c  p r o d u c t i o n  of 
CBN m a y  be  i n v o l v e d  w i t h  processes  i m p o r t a n t  to  
c a n n a b i s  i n tox ica t ion .  

~ 2  OH O ~  

/I 1 -THC CBN 

Since b lood  levels  of me tabo l i ca l l y  p r o d u c e d  CBN ~ are 
of l i t t l e  he lp  in fol lowing i t s  a c t u a l  p r o d u c t i o n  i t  was  
dec ided  to  m o n i t o r  t h e  m e t a b o l i s m  of A1-THC b y  ut i l i -  
s a t ion  of t h e  i so tope  effect.  I f  t r i t i u m  is s u b s t i t u t e d  for  
t h e  C(3) p r o t o n  (figure 1) a n d  th i s  p r o t o n  is i n v o l v e d  in 
t h i s  me tabo l i c  process  (as i t  appea r s  likely), t h e  r eac t ion  
r a t e  will  be  s lower s. T h u s  in a m i x t u r e  of t he  s u b s t i t u t e d  
a n d  u n s u b s t i t u t e d  c o m p o u n d ,  a change  in r e l a t ive  con- 

c e n t r a t i o n  can  p rov ide  ev idence  of r eac t i on  i nvo lv ing  t he  
h y d r o g e n  i so tope;  a n d  t h e  r a t e  of c h a n g e  can  p rov ide  a 
c o n c e n t r a t i o n - i n d e p e n d e n t  measu re  of t h e  n a t u r e  a n d  
d i s c r im ina t i on  of t h i s  p a r t i c u l a r  process.  
U n t r i t i a t e d  A1-THC was label led  w i t h  14C in t he  a r o m a t i c  
r ing  so t h a t  r e l a t ive  c o n c e n t r a t i o n s  of t h e  t r i t i a t e d  and  
u n t r i t i a t e d  species could be  c o n v e n i e n t l y  m o n i t o r e d  b y  
t h e  r a t i o  of t h e  t r i t i u m  a n d  14C-activities. 
Materials and methods. A m i x t u r e  of these  labe l led  com- 
p o u n d s  9, un labe l l ed  A1-THC a n d  un l abe l l ed  CBN were 
pur i f i ed  twice  us ing  p r e p a r a t i v e  t h i n  l ayer  c h r o m a t o g -  
raphy10,11. 3 s tud ies  were  conduc ted .  T h e  f i rs t  i n v o l v e d  
a d m i n i s t r a t i o n  of a m i x t u r e  of t he  2 labe l led  A1-THC 
species, t i le second i nvo lved  a d m i n i s t r a t i o n  of t he  2 
labe l led  d l - T H C  species a n d  un labe l l ed  CBN, a n d  ti le 
t h i r d  i nvo lved  a d m i n i s t r a t i o n  of t h e  label led  A1-THC 
m i x t u r e  to r a t s  which  h a d  been  p r e t r e a t e d  twice  da i ly  for 
5 a d m i n i s t r a t i o n s  of un labe l l ed  zP-THC.  The  c a n n a b i n o i d s  
were a d m i n i s t e r e d  to  r a t s  1~ in p r o p y l e n e  glycol 13 as 
desc r ibed  p r ev ious lyL  The  A1-THC m i x t u r e  was i so la ted  
f rom the  b lood  7 a f t e r  f u r t h e r  un labe l l ed  A 1-THC h a d  been  
added ,  a n d  pur i f i ed  us ing  t h i n  l aye r  c h r o m a t o g r a p h y  1~ 
Act iv ies  were d e t e r m i n e d  b y  sc in t i l l a t ion  c o u n t i n g  and  

3H c p m  
t h e  r a t i o s  were  ca l cu l a t ed  14 as I ' -  - -  a n d  er rors  

14C c p m  
f rom c o u n t i n g  are  q u o t e d  as l m  P u r e  labe l led  c o m p o u n d s  
were per iod ica l ly  s u b j e c t e d  to  t he  e x p e r i m e n t a l  work -up  
d u r i n g  t h e  course  of these  expe r imen t s ,  to  con f i rm  t h a t  
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t h e  e x t r a c t i o n  a n d  s e p a r a t i o n  h a d  n o  i n f l u e n c e  o n  t h e  
f i n a l  r a t i o .  C a r e  w a s  t a k e n  t o  e n s u r e  e x p e r i m e n t a l  c o n -  
d i t i o n s  w e r e  i d e n t i c a l  in  a l l  d e t a i l s  for  c o m p a r i s o n s  ~ .  
C o n t r o l s  w i t h  t h e  m i x t u r e  o f  t h e  l a b e l l e d  A ~ - T H C  s p e c i e s  
b e i n g  a d m i n i s t e r e d ,  w e r e  r u n  a t  t h e  s a m e  t i m e  as  t h e  
e x p e r i m e n t s  o u t l i n e d  in  t a b l e s  2 a n d  3 t o  c h e c k  t h a t  
c o m p a r i s o n s  w e r e  va l i d .  
Resul ts  and  discussion. 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  
t h e  p r o d u c t i o n  of  C B N  is n o t  v i a  n o n - m e t a b o l i c  d e h y d r o -  
g e n a t i o n  o f  A ~ - T H C  a n d  we  a l so  c o n f i r m e d  t h a t  t h e  
m e t h o d  u s e d  in  t h e s e  e x p e r i m e n t s  w a s  n o t  r e s p o n s i b l e  
fo r  a n y  i s o t o p e  r a t i o  c h a n g e s .  
I s o t o p e  r a t i o s  o f  t h e  r a d i o - l a b e l l e d  A 1 - T H C  i s o l a t e d  f r o m  
t h e  b l o o d  a t  d i f f e r i n g  i n t e r v a l s  a f t e r  i n j e c t i o n  of  t h e  
l a b e l l e d  A 1 - T H C  m i x t u r e  a r e  s e t  o u t  ill t a b l e  1. I t  wi l l  b e  
n o t e d  t h a t  t h e r e  is a n  a p p r e c i a b l e  c h a n g e  o f  r a t i o  l ess  
t h a n  40 sec  a f t e r  i n j e c t i o n ,  b u t  n o  s i g n i f i c a n t  t r e n d  
b e t w e e n  t h e  4 0 - s e e - a n d  2 8 - r a i n - s a m p l i n g s  w h i c h  r e p -  
r e s e n t s  42 t i m e s  t h e  i n i t i a l  p e r i o d  ~5. R e s u l t s  f r o m  t h e  
h e a r t  p u n c t u r e  s a m p l i n g  o f  a r a t  a t  50 sec  a n d  f o l l o w i n g  
d e c a p i t a t i o n  a t  3 r a in  w e r e  a l so  t h e  s a m e  w i t h i n  c o u n t i n g  
e r ro r s ,  a n d  t h u s  t h e  t r a n s f o r m a t i o n  of  A 1 - T H C  w o u l d  
a p p e a r  t o  be  t a k i n g  p l a c e  v e r y  r a p i d l y  a n d  p~ior  t o  t h e  
4 0 - s e c - s a m p l i n g .  T h i s  is  in  a c c o r d a n c e  w i t h  p r e v i o u s  
a n a l y t i c a l  d a t a  o n  m e t a b o l i c  C B N  b l o o d  l eve l s  in  r a t s L  
T h e  r e s u l t s  c l e a r l y  i n d i c a t e  t h a t  we  a r e  o b s e r v i n g  a n  
i s o t o p e  e f f e c t  fo r  t h e  C ( 3 ) - H  b o n d  a l t h o u g h  i t  is n o t  
n e c e s s a r i l y  e s t a b l i s h e d  t h a t  t h e  a t t a c k  is  i n i t i a l l y  a t  t h i s  
p o s i t i o n .  S ince  i t  is  k n o w n  t h a t  c a n n a b i n o i d s  h a v e  a n  

3H cpm ) 
Table 1. Comparison of isotope ratios (I = 14C cpm of zJ1-THC 

isolated from rat  blood after varying intervals 

Time elapsed I 

0 sec 3.4 :~ 0.1 
40 sec 4.7 • 0.2 
50 sec* 4.2 • 0.4 

3 min* 3.9 • 0.4 
10 min 4.9 ~ 0.2 
28 min 4.8 4- 0.3 

* Sampled from the same rat. 

Table 2. Isotope ratios after A1-THC administration with cold CBN 

Time elapsed I 

0 sec 3.4 =k 0.1 
40 sec 3.82 i 0.03 

3 min 4.9 i 0.15 
7 min 4.2 ~ 0.15 

Table 3. Isotope ratios of A1-THC after administration to pretreated 
rats 

Time elapsed I 

0 sec 3.4 4- 0.1 
40 sec (a) 5.4 • 0.15 
40 sec (b) 5.0 4- 0.15 

e x t r e m e l y  h i g h  a f f i n i t g  for  b l o o d  p r o t e i n  1~ t h e  s i m p l e s t  
e x p l a n a t i o n  fo r  t h e  r e s u l t s  in  t a b l e  1 is t h a t  t h e  a d v e n t  
of  p r o t e i n  b i n d i n g  in  t h e  b l o o d  is  r e s p o n s i b l e  for  h a l t i n g  
t h e  p r o g r e s s  of  t h i s  r e a c t i o n .  T h u s  p r o d u c t i o n  of  c a n n a -  
b i n o l  i m p l i e s  t h e  p r e s e n c e  o f  f ree  A 1 - T H C ,  a n d  a c o m -  
p a r i s o n  o f  r a t e s  of  c h a n g e  of  i s o t o p e  r a t i o s  a t  d i f f e r e n t  
t i m e s  e n a b l e s  c o m p a r i s o n  o f  t h e  p r o p o r t i o n  of  u n b o u n d  
or  f ree  A 1 - T H C  in  t h e  b l o o d  a t  t h e s e  t i m e s .  
I t  h a s  b e e n  s u g g e s t e d  b y  O l d e n d o r f  t h a t  f ree  d l - T H C  c a n  
be  p r e s u m e d  to  u n d e r g o  c o m p l e t e  c l e a r a n c e  f r o m  t h e  b l o o d  
b y  t h e  b r a i n  i n  a s i ng l e  p a s s a g e  1~, a n d  i t  is  k n o w n  t h a t  
w i t h  t h e  m o r e  l i poph i l i c  d r u g s ,  r a p i d  b i n d i n g  t o  p l a s m a  
p r o t e i n s  c a n  r e d u c e  a v a i l a b i l i t y  o f  t h e  f ree  d r u g  fo r  
c r o s s i n g  t h e  B B B  a n d  r e s u l t  in  a n  i n c o m p l e t e  r e m o v a l  of  
d r u g  t o  t h e  b r a i n  1~, is. 
S i n c e  p u b l i s h e d  r e p o r t s ,  a s  wel l  a s  t h i s  d a t a  fo r  i s o t o p e  
r a t i o  c h a n g e s ,  i n d i c a t e  t h a t  t h e  p r o p o r t i o n  of  u n b o u n d  
A ~ - T H C  in  t h e  blood" a f t e r  40 sec  is e x t r e m e l y  low 1~ a n d  
low l eve l s  of  d r u g  ( b o u n d  p l u s  u n b o u n d )  a l so  p r e v a i l  a f t e r  
t h i s  t i m e  ~ t h e  a m o u n t  of  f ree  d r u g  r e a c h i n g  t h e  b r a i n  m o r e  
t h a n  40 sec  a f t e r  t h e  a d m i n i s t r a t i o n  w o u l d  a p p e a r  to  be  

1 Inst i tute  of Nuclear Sciences, DSIR, Private Bag, Lower Hutt ,  
New Zealand. 

2 Department  of Natural Products, School of Pharmacy,  Hebrew 
University of Jerusalem, P.O. Box 12065, Jerusalem, Israel. 

3 The authors are grateful for generous gifts of 3H-A1-THC from 
Dr S. Burstein (Worcester Foundation for Experimental Biology, 
Massachusetts), and of 14C-A1-THC from the National Inst i tute 
on Drug Abuse. The authors thank the staff of the Small Animal 
Unit, Wallaeeville Research Centre for their cooperation, and 
the U.S. National Inst i tute on Drug Abuse for their support. 

4 R. Meehoulam, A. Shani, H. Edery and Y. Grunfeld, Science 169, 
611 (1970). 

5 M. Fernandes, A. Schabarek, H. Coper and R. Hill, Psycho- 
pharmacologia 38, 329 (1974) ; R. N. Takahashi  and I. G. Karniol, 
Psyehopharmacologia 47, 277 (1975); and cited references. 

6 N . K .  McCallum, Experientia 37, 957 (1975). 
7 N . K .  McCallum, B. Yagen, S. Levy and R. Mechoulam, Ex- 

perientia 31, 520 (1975). 
8 S. Aronoff, in: Techniques and Radiobiochemistry, p. 9. Iowa 

State College Press, 1956. 
9 8H-A1-THC labelled at C(3), was the kind gift of Dr S. Burstein 

of the Worcester Foundation for Experimental Biology; x4C-A1- 
THC labelled at C(6') and C(4') in the aromatic ring was kindly 
supplied by Dr M. Braude of the National Inst i tute  on Drug 
Abuse, Maryland, USA. 

10 J .A .  Vinson and J. E. Hooyman, J. Chromatogr. 106, 196 (1975). 
11 Purities of the canllabinoids were:zll-THC contained 0.4% CBN 

by s tandard gle techniques and 0.1% CBN using varied ex- 
posures of a thin layer chromatogram to photographic plates; 
the CBN was 99.5% pure with ca. 0.1% s by glc. 

12 Male Sprague-Dawley rats (130-150 g) were used with 1 mg 
CBN and/or 1 mg all, 14C-AI-THC (ca. 4 [xCi in total) per 
administration. 

13 The propylene glycol showed a tendency to absorb moisture 
from the air causing the solution to form a cloudy, mierosus- 
pension of cannabinoid. Results using such a solution tended 
to be erratic (generally higher) unless the cannabinoid was 
solubilized by further warming or addition of traces of acetone 
and remixed. 

14 Donald L. Horrocks, Applications of Liquid Scintillation Count- 
ing. Academic Press, New York and London 1974. 

15 On the basis of blood level data 6 it can be argued that  up to 35 
sec after administration the injection plug is moving from the 
tail to the heart, and thus mixing (and therefore metabolism) 
can only take place after it reaches the heart, i.e. between 35 
and 40 sec after administration. If this is the case the latter 
period represents not  42, but  over 300 times the initial period 
during which metabolism is taking place. 

16 E . R .  Garrett and C. A. Hunt ,  J. pharm. Sci. 63, 1056 (1974). 
17 W . H .  Oldendorf, Proc. Soc. exp. Biol. Med. 147, 813 (1974). 
18 A. Goldstein, L. Aronow and S. M. Calman, Principles of Drug 

Action: The basis of Pharmacology, 2nd ed., p. 190. John Wiley 
& Sons Inc., 1974. 



1014 Specialia EXPERIENTIA 33/8 

minimal .  The da t a  also d e m o n s t r a t e s  - n o t  u n e x p e c t e d l y  - 
t h a t  re la t ive ly  h igh  p ropor t ions  of u n b o u n d  molecules 
are avai lable to  t he  bra in  for an init ial  shor t  per iod when  
h igh  overal l  concen t ra t ions  7 of the  drug  prevail .  This  
suggests  t h a t  unde r  these  exper imen ta l  condi t ions  a t  
least,  the  bulk  of the  A~-THC enters  the  bra in  wi th in  40 
sec of i.v. admin i s t ra t ion .  This  shor t per iod encompasses  
t he  uns tab le  s i tua t ion  pr ior  to  the  equi l ibra t ion  of free 
drug  wi th  blood prote ins .  Once inside the  brain,  avid  
b ind ing  of the  Ai-THC to p ro te in  and  m e m b r a n e s  and  
possible slow me tabo l i sm to  7-OH-Ai-THC ~9 would be 
expec ted  to con t r ibu te  to a s low release and  pro longed  
dura t ion  of action~~ 
I t  is possible  t h a t  an e n h a n c e m e n t  of the  t r a n s f o r m a t i o n  
of A~-THC to CBN could be responsible  for obse rved  
pha rmacok ine t i c  in te rac t ions  be tween  A~-THC and  
CBN% Table  2 i l lus t ra tes  t he  isotope rat ios  ob ta ined  f rom 
ra ts  t r e a t ed  wi th  pure  labelled A1-THC, and  w i t h  labelled 
A~-THC and  cold CBN under  ident ical  e x p e r i m e n t a l  
condi t ions  to  those  used above and  ilo e n h a n c e m e n t  of 
the  dehyd rogena t i on  of A1-THC is to be no ted .  
Table 3 i l lus t ra tes  the  resul ts  of ano the r  expe r imen t  to  
s imula te  regular  users ;  the  ra t s  were p r e t r e a t e d  twice 

dai ly for 5 admin i s t r a t i ons  of unlabel led  A~-THC before 
the  pure  labelled Ai-THC was f inal ly adminis te red .  Again 
the  difference does n o t  appear  to  be suff ic ient  to  be the  
basis  of differences in me tabo l i sm ra tes  ~t, b u t  ex t en ded  
expe r imen t s  should be u n d e r t a k e n  to  conf i rm this.  
Thus  the  p roduc t i on  of CBN f rom A~-THC in ra t s  m a y  
be v iewed as compe t i t ion  for avai lable  free Ai-THC, the  
effect  of which  on the  overal l  in toxica t ion ,  is ye t  to  be 
earaluated. E n h a n c e m e n t  of th is  t r an s fo rma t i o n  does no t  
appea r  to  be the  basis  of e i ther  the  THC/CBN pha rmaco -  
kinet ic  in te rac t ion  s or increased clearance ra tes  of ' chronic  
users '  2i. 

19 Pharmacology of Marihuana, p. 63. Ed. M. C. Braude and S. 
Szara. Raven Press, New York 1975. 

20 Thiopental [A. Goldstein and L. Aronow, J. Pharmae. exp. 
Ther. 128, 1 (1960) provides an analogy with ZI1-THC. In this 
case lower lipophilicity results in less protein binding and would 
be expected to result in much less retention of the drug by the 
brain. 

21 L. Lemberger, N. R. Tamarkin, J. Axelrod and I. J. Kopin, 
Science 773, 72 (1971). 
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Summary. Covalent ly  b o u n d  b romoace t amide  n i t roxides  have  been  used to de t ec t  the  conformat iona l  changes  and  
enzyme  associat ion induced  b y  its feedback  inhibi tor ,  his t idine.  

A T P  phosphor ibosy l t r ans fe rase  (EC2.4.2.17) is the  f i rs t  
enzyme  of the  h is t id ine  b iosyn the t i c  p a t h w a y  2 and  is 
al loster ical ly inh ib i ted  by  the  end product ,  hist idine3. I t  
ca ta lyzes  t he  reversible  react ion of A T P  and  5-phos- 
phor ibosy l  c~-l -pyrophosphate  to  yield phosphor ibosy l -  
A T P  and  py rophospha t e .  A l though  the  p r i m a r y  s t ruc tu re  
of the  ac t ive  site is unknown,  Bell and Kosh l and  showed 
t h a t  an SH group is necessary  for ca ta ly t ic  ac t iv i ty  f rom 
studies  on iodoace ta te  inac t iva t ion  in t he  Salmonel la  
t y p h i m u r i u m  enzyme  4. 
Studies  in our l abo ra to ry  wi th  the  E. coli enzyme  have  
dea l t  w i th  conformat iona l  changes  and  associat ion-dis-  
sociat ion effected b y  subs t r a t e s  and o the r  l igands.  The 
ac t ion  of h is t id ine  on th is  enzyme has  been  s tud ied  b y  
several  t echn iques  like f luorescence 5, gel f i l t ra t ion  ~, equi-  
l ibr ium sed imen ta t i on  7 and  s t eady  s t a te  kinet ics  of t he  
inh ib i t ion  of the  reac t ion  ca ta lyzed  by  the  enzyme  s. How-  

ever,  b o t h  processes  induced  b y  his t idine,  n ame l y  b inding  
of t he  effector  to  the  enzyme  and  enzyme  associat ion,  
could no t  be d i sc r imina ted  by  any  of the  t echn iques  
men t ioned  above.  In  the  work  p resen ted  here, a t  ve ry  low 
his t id ine  concen t r a t ion  the  corre la t ion t ime,  z, decreases,  
suggest ing a conformat iona l  change  in which  the  unpa i red  
spin becomes  a l i t t le  freer. W h e n  the  h is t id ine  concent ra-  
t ion increases,  z also increases,  a p p a r e n t l y  due to  t he  
enzyme  aggrega t ion  induced  b y  his t id ine.  

Materials and methods. The spin labels 3-[(2-Bromoacet-  
amido) me thy l ] -2 ,  2, 5, 5 - t e t r a m e t h y l - 1 - p y r r o l i d i n y l o x y l  
(No. 131), 3-[2-(2-Bromoacetamido)acetamido]-2 ,  2, 5, 5- 
t e t r a m e t h y l - l - p y r r o l i d i n y l o x y l  (No. 132), and  3-[3-(2- 
Bromoace tamido)p ropy l ]ca rbamoyl )  2, 2, 5, 5 - t e t r ameth -  
y l - l - py r ro l i d iny loxy l  (No. 133), were purchased  f rom 
Synvar ,  Palo  Alto,  California. 

ESR parameters of the nitroxide spectra 

AIH i zJH 0 AH_ i al, 0 a-i, 0 I- 
(G) (G] (G) (G) (G) (ns) 

Free label (No. 132) 1.2 1.2 1.3 16.2 16.2 0.07 
Adsorbed label (No. 131) 2.4 2.3 2.8 16.2 16.3 1.14 
Adsorbed label (No. 132) 2.0 2.0 2.3 16.i 16.3 1.06 
Adsorbed label (No. 133) 1.6 1.5 1.9 16.3 16.4 0.69 

-1, 0 and 1 denote the 3 lines of the nitroxide spectrum assigned to 
i4N nuclear spin quantum states; M = -1 is the line corresponding 
to the higher field, a is the hyperfine splitting constant. AH is the 
peak-to-peak width. 
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