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se d e m o s t r 6  i n c u b a n d o  ia m e s c a l i n a  r ad ioac t i va  con la 
f racc i6n  soluble  del cerebro de las r a tas .  N u e s t r o s  
r e s u l t ad o s  ind ican  que  el cerebro de d ichos  an ima le s  
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pue de  ace t i la r  mesca l ina ,  y que  la ace t i lac idn  ocurre  
p r e d o m i n a n t e m e n t e  en la f raccidn soluble.  
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Elevation of Hepatic 
Hypoglycemic Agent 

HARnELAND 1 r epor t ed  t h a t  qu inol in ic  acid and  qu ina ld ic  
acid, two t r y p t o p h a n  m e t a b o l i t e s  t h a t  are hypog lycemic ,  
e l eva te  t y ro s in e  a m i n o t r a n s f e r a s e  (TAT) in r a t  liver. H e  
s ugges t ed  t h a t  t h e  e n z y m e  c h a n g e  was  re l a t ed  to  t he  
h y p o g l y c e m i a  caused  b y  t he  two agen t s  and  poss ib ly  
r e su l t ed  f ro m  secre t ion  of an  a n t i - h y p o g l y c e m i c  h o r m o n e  
like g lucagon  2. Because  0f t h a t  suggestcion, we are repor t -  
ing s tud ies  on a s t r u c t u r a l l y  d i ss imi la r  h y p o g l y c e m i c  
agen t ,  4 -p en ty n o i c  acid, w h i c h  accord ing  to u n p u b l i s h e d  
s tud ie s  in t h e se  l abora to r i e s  ha s  p h a r m a c o l o g i c  p roper t i e s  
m u c h  like t h o se  of hypog lyc in .  H y p o g l y c i n  e leva tes  
p l a s m a  u rea  c o n c e n t r a t i o n s  4 b y  a m e c h a n i s m  t h o u g h t  to 
invo lve  increased  d e a m i n a t i o n  of a m i n o  acids  t h a t  serve  
as g luconeogenic  p recu r so r s  5, p r o v i d i n g  a n o t h e r  bas is  for  
expec t i n g  hypog lyc in - l ike  c o m p o u n d s  to  e leva te  a m i n o  
acid ca tabo l i z ing  e n z y m e s  such  as TAT.  
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methylenecyclopropyIacetie acid 

(active metabolite of hypoglycin 8) 

2VIaterials and methods. Male 150 g W i s t a r  r a t s  were used  
in  g roups  of 5. T h e  r a t s  rece ived  food a n d  w a t e r  ad  
l i b i t u m  pr ior  to t h e  e x p e r i m e n t  b u t  on ly  w a t e r  d u r i n g  t he  
e x p e r i m e n t a l  period.  All r a t s  were kil led a t  the  s a m e  
t i m e  (dur ing  m id d ay ) ,  h a v i n g  received in jec t ions  a t  
specif ied t i m e s  earlier, to  m i n i m i z e  effects  of d iu rnM 
v a r i a t i o n  in  e n z y m e s  a n d  me tabo l i t e s  6. 4 - P e n t y n o i c  acid 
was  s y n t h e s i z e d  in t he  Li l ly  R e s e a r c h  Labora to r ies .  
L ive r s  f r o m  d e c a p i t a t e d  r a t s  were r ap id ly  r e m o v e d  a nd  

f rozen on d ry  ice. H e p a t i c  T A T  was  m e a s u r e d  spec t r e -  
p h o t o m e t r i c a l l y  7, cor t i cos te rone  was  m e a s u r e d  f luoro- 
metr ical lyS,  a nd  glucose a n d  g lycogen  (after i so la t ion  a nd  
hyd ro ly s i s  g) were m e a s u r e d  us ing  W o r t h i n g t o n  g luc os t a t  
r e a ge n t s  ~0. 

Results and discussion. Figure  1 shows  t h a t  t he  a c t i v i t y  
of he pa t i c  T A T  was  e l eva ted  w i t h i n  1 h a f te r  in jec t ion  of 
4 -pen tyno ic  acid. H i g h e s t  e n z y m e  ac t iv i ty ,  nea r ly  4 t i m e s  
t he  cont ro l  level, was  r eached  a t  3 h. E n z y m e  a c t i v i t y  h a d  
b e g u n  to r e t u r n  t o w a r d  con t ro l  va lue s  a t  5 h. 

O the r  c ha nge s  induced  b y  4 -pe n tyno i c  acid are s h o w n  
in F igure  2. P l a s m a  glucose levels  were decreased,  t he  
m a x i m u m  effect  be ing  a t  i h. H e p a t i c  g lycogen  levels  
were decreased  a long  a s imi la r  t i m e  course.  P l a s m a  
cor t icos te rone  levels  were m a r k e d l y  inc reased  in i t ia l ly  
b u t  h a d  r e t u r n e d  ne a r l y  to  cont ro l  levels  b y  5 h. 
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Fig. 1. Elevation of TAT by 4-pentynoic acid. 4-Pentynoie acid was 
injected s.c. at 10 mg/kg. Mean values with standard errors are shown 
for 5 rats per group. Values marked with an asterisk were significantly 
different (P < 0.025) from zero time. 
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Fig. 2. Time course of changes in plasma glucose, hepatic glycogen, 
and plasma corticosterone levels caused by 4-pentynoie acid in rats. 
4-Pentynoic acid was injected s.c. at 10 mg/kg. Mean values with 
standard errors are shown for 5 rats per group. Values marked with 
an asterisk were significantly different (P < 0.05) from zero time. 
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Table I. Dose-dependent effects of 4-pentynoic acid on hepatic TAT, hepatic glycogen, plasma glucose, and plasma corticosterone 

Plasma 
Dose (mg/kg, ' Hepatic TAT Hepatic glycogen Plasma glucose corticosterone 

s.c.) (ixmoles/min/g) (mg/g) (rag/100 ml) (,ag/100 ml) 

0 0.63 :L 0.10 8.00 4- 0.95 90 4- 4 19.9 4- 4.6 

3.2 0.65 4- 0.10 16.82 4-4- 2.37 ~ 117 4- 14 33.8 -- 1.0 ~ 

5.6 1.16 4-4- 0.13 ~ 12.82 4- 1.12~ 91 4- 2 47.6 4- 1.4~ 

10.0 2.19 4- 0.32 ~ 3.64 4- 1.15 ~ 54 -t- 10 ~ 41.3 4- 3.3 �9 

17.8 1.90 4- 0.20 ~ 1.93 4- 0.15 ~ 30 4- 11 ~ 51.0 4- 3.6 ~ 

, Significantly different from zero dose control, P < 0.05. All parameters were measured at 3 h except for plasma corticosterone levels, which 
were measured at 1 h. Mean values with standard errors for 5 rats per group are shown. 

Several  connect ions  be tween  the  biochemical  changes  
shown in Figure 2 and  the  e levat ion of hepa t ic  TAT 
(Figure 1) are possible. First ,  and of p r i m a r y  in teres t  to 
us, was the  possible relat ion be tween  the  hypog lycemia  
and  the  e levat ion of enzyme act ivi ty .  Second, the  fall ill 
hepa t ic  glycogen con ten t  migh t  also be re la ted  to the  
enzyme change.  PERAINO et a l . n  suggested a reciprocal  
re la t ionship  be tween  hepa t ic  glycogen stores and  amino 
acid catabol iz ing enzymes.  They  offered the  teleological 
exp lana t ion  t h a t  deple t ion  of hepa t ic  glycogen would 
create  a d e m a n d  for amino acid ca tabol i sm for the  purpose  
of fulfilling exis t ing energy requi rements ,  and  t h e y  
en t e r t a ined  the  poss ibi l i ty  t h a t  glycogen migh t  itself 
repress  the  synthes is  of such enzymes.  Third,  glucocorti-  
coids induce hepa t i c  TAT, and  the  e levat ion  of TAT 
af ter  4-pentynoic  acid migh t  have  resul ted f rom the  eleva- 
t ion  of cort icosterone.  Considering these  possibilities, we 
de t e rmined  whe the r  a dose-response compar ison  could 
separa te  the  effects of 4-pentynoic  acid. 

The Table shows the  results  wi th  4 d i f ferent  doses of 
4-pentynoic  acid. Surprisingly,  glycogen stores were 
increased at  the  2 lower doses and  decreased a t  t he  2 higher  
doses. P l a sma  glucose t ended  to  increase a t  the  low dose, 
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Fig. 3. Failure of 4-pentynoic acid to elevate hepatic TAT in adrenal- 
ectomized rats. All conditions as in Figure I except tllat the rats had 
been bilaterally adrenalectomized 8 days previously. 

and  decreased at  the  2 higher  doses. P lasma  cor t icosterone 
was e levated  at  all doses. Hepa t i c  TAT was unchanged  
at  the  low dose and  e levated  at  the  3 h igher  doses. These 
results  argue against  any  direct  re la t ion be tween  hepat ic  
glycogen and TAT act iv i ty .  

Hypog lycemia  migh t  lead to increased hepa t ic  TAT 
levels v ia  increased neural  or hormona l  i npu t  to the  liver. 
Several  lines of evidence suggest  t h a t  neural  control  of 
hepa t ic  TAT can occur 6,12-15. Al terna t ive ly ,  hypoglycemia  
should result  in increased release of hormones  like gluca- 
gon, epinephrine,  or glucocorticoids,  and  these  hormones  
can elevate  TAT. In  an a t t e m p t  to dis t inguish be tween  
the  s t imuli  causing elevat ion of hepa t ic  TAT af ter  inject ion 
of 4-pentynoic  acid, we measured  its effect  in adrenal-  
ec tomized  ra ts  (Figure 3). A d ren a l ec t o my  comple te ly  
p reven ted  the  e levat ion of TAT, showing t h a t  the  enzyme 
effect  was d e p e n d e n t  on the  adrena l  glands and  had  been  
b rough t  about  by  the  secret ion of adrena l  hormones  or 
by  a s t e ro id -dePenden t  mechanism.  

Zusammen/assung. 4-Pentins~iure, ein hypoglyk~i- 
misches Mittel,  ve rmehr t e  Leber -Tyros inaminot rans fe rase  
in in tak ten ,  n ich t  aber  in ad rena lek tomie r t en  1Ratten. 
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H o r m o n a l  In f luences  on  E r y t h r o c y t e  C a t e c h o l - O - M e t h y l  T r a n s f e r a s e  Act iv i ty  in H u m a n s  

Catechol -O-methyl  t ransferase  (COMT) cata lyses  the  
t ransfer  of a m e t h y l  group f rom S-adenosy lmeth ion ine  
to the  h y d r o x y l  of ca techolamines ,  such as adrenal ine  or 
noradrena l ine l .  I t  is a soluble enzyme of e ry th rocy tes  2, 
absen t  f rom p lasma  and  platelets ,  b u t  p re sen t  in t race  

amo u n t s  in leukocytesK I ts  ma jo r  physiological  funct ion  
is inac t iva t ion  of ca techolamines  in t he  circulat ion and 
in t issues w i th  sparse adrenergic  inne rva t ion  t. 

W o m e n  wi th  depress ion (pr imary  affect ive disorder) 
have  reduced e ry th rocy te  COMT ac t iv i ty  which  canno t  


