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Effect of Methy l co ba la min  on Protein Content in 

A decrease  of t he  hepa t i c  v i t a m i n  BI~ c o n t e n t  a n d  a 
c o n c o m i t a n t  increase  of t h e  s e rum v i t a m i n  t3~ level  were 
observed  in r a t s  w i t h  e x p e r i m e n t a l  hepa t i c  d a m a g e  ~,2. 
The  poss ib i l i ty  was  sugges ted  b y  severa l  i nves t iga to r s  
t h a t  v i t a m i n  B ~  p r e v e n t s  t h e  decrease  of r ibonucle ic  
acids a n d  p ro te ins  in  d a m a g e d  l iver  ~,a. F u r t h e r m o r e ,  t h i s  
v i t a m i n  was sugges ted  to  h a v e  a fac i l i t a t ing  effect  on  
l iver  r egene ra t i on  of h e a l t h y  and  d a m a g e d  l ivers  a f t e r  
hepa tec tomy~,% GUEST et  al.:  h a v e  shown  t h a t  m e t h y l -  
coba lamin ,  a d e r i v a t i v e  of v i t a m i n  B~ ,  h a d  a more  
m a r k e d  effect  t h a n  a n y  o the r  de r iva t ives  of v i t a m i n  Bx~ 
on t he  f o r m a t i o n  of B ~ - e n z y m e  in v i t ro  f rom a c rude  
source of E. coli. Recen t ly ,  MISRA et  al. s r epo r t ed  t h a t  
a m a r k e d  a m o u n t  of CHa group  of m e t h y l c o b a l a m i n  was 
i nco rpo ra t ed  in to  deoxyr ibonuc le ic  acids and  acid-soluble  
f r ac t ion  of r egene r a t i ng  r a t  l iver.  
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Fig.  1. Ef fec t  of m e t h y l c o b a l a m i n  a d m i n i s t r a t i o n  on  l iver  a n d  s e r u m  
p ro t e in  of h e a l t h y  r a t s  a n d  those  wi th  chron ic  i n ju ry .  Ra t s  were  
admin i s t e r ed  i .m.  20 ~g  of m e t h y l e o b a l a m i n / 1 0 0  g b o d y  w t . / d a y .  
The vertical bars show ~= S.D. 

Liver and S e r u m  of Part ial ly  Hepatec tomized  Rat 

I n  the  p r e s e n t  s tudy ,  we i n v e s t i g a t e d  t he  effect  of 
m e t h y l c o b a l a m i n  on  t h e  p ro t e in  c o n c e n t r a t i o n  in t he  
r egene ra t i ng  l iver  and  se rum of r a t s  w i t h  chronic  hepa t i c  
d a m a g e  a f te r  pa r t i a l  h e p a t e c t o m y .  

Material and method. Male a lb ino  r a t s  of Sprague-  
D a w l e y  s t ra in ,  weighing  170 g a t  t h e  b e g i n n i n g  of t he  
expe r imen t ,  were  used. 4 -8  r a t s  of each  group were fed 
ad  l i b i t u m  on a s t a n d a r d  s tock  l a b o r a t o r y  diet .  Chronic  
h e p a t i c  d a m a g e  was induced  b y  c a r b o n  t e t r ach lo r ide  
i n h a l a t i o n  twice  a week  for 5 mon ths .  P a r t i a l  h e p a t e c t o m y  
was pe r fo rmed  u n d e r  e the r  anes thes ia ,  and  r i g h t  and  
midd le  lobes of t he  l iver  were r e m o v e d  b y  t h e  m e t h o d  
of HIGGINS a n d  ANDERSON 9. B o t h  t h e  h e p a t e c t o m i z e d  
r a t s  a n d  n o n - o p e r a t e d  were g iven  i.m. 20 ixg of m e t h y l -  
coba lamin /100  g b o d y  we igh t /day ,  b e g i n n i n g  3 days  
before  the  o p e r a t i o n  a n d  c o n t i n u i n g  a t  da i ly  in t e rva l s  
d u r i n g  the  pre-  a n d  pos t -ope ra t i ve  per iod  un t i l  t h e  day  
before  sacrifice. R a t s  ot t h e  con t ro l  groups  received 
phys io log ica l  saline.  The  r a t s  were b led  u n d e r  anes thes i a  
on  4 and  7 days  a f t e r  t he  opera t ion ,  a n d  the  s e rum was 
p r e p a r e d  b y  c e n t r i f u g a t i o n  immed ia t e ly .  The  l ivers  were 
per fused  in s i tu  b y  t he  p o r t a l  ve in  w i t h  a n  ice-cold 
0 . 2 5 M  sucrose so lu t ion  a n d  removed .  The  l iver  homo-  
gena tes  (10%, w/v)  were p r e p a r e d  in a n  ice-cold 0 . 2 5 M  
sucrose  so lu t ion  in a P o t t e r - E l v e h j e m  glass homogen ize r  
for  2 m in  a t  a b o u t  1,000 r e v / m i n  a n d  followed b y  cen- 
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Fig.  2. Ef fec t  of m e t h y l c o b a l a m i n  o n  r e g e n e r a t i n g  l ivers  of h e a l t h y  
rats after partial hepatectomy. Hepatectomized rats were admin- 
istered i.m. 20 ~g of methyleobalamin/100 g body wt./day. The 
injection began 3 days before the operation and continued until 
they were sacrificed. 
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Fig. 3. Effect of methylcobalamin on regenerating l iver after partial 
hepatectomy of rats wi th chronic hepatic injury. Hepatectomized 
rats were administered i.m. 20 ~.g of methylcobalamin/lOO g body 
wt./day. The injection began 3 days before the operation and 
continued until they were sacrificed. Chronic hepatic damage was 
induced by carbon tetrachloride inhalation twice a week for 5 months. 
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t r i f uga t i on  a t  13,000 g for 20 min.  P r o t e i n  in  t he  super-  
n a t a n t  f r ac t ion  of t he  l iver  and  se rum was d e t e r m i n e d  
color imet r ica l ly  b y  t he  m e t h o d  of LOWRY et  al. ~~ w i t h  
c rys ta l l ine  bov ine  s e rum a l b u m i n  as a s t a n d a r d .  

Results and discussion. As shown  in F igure  1, t he  pro- 
t e in  c o n c e n t r a t i o n  of t he  se rum of r a t s  w i t h  chronic  
hepa t i c  d a m a g e  was lower t h a n  t h a t  of h e a l t h y  rats ,  a n d  
no s ign i f ican t  di f ference of t he  p ro t e in  c o n c e n t r a t i o n  in 
t he  l iver  was  seen b e t w e e n  h e a l t h y  and  hepa t i c  d a m a g e d  
rats .  B y  t he  a d m i n i s t r a t i o n  of m e t h y l c o b a l a m i n  for 7 
days,  a s l igh t  e leva t ion ,  b u t  no t  s t a t i s t i ca l ly  s ignif icant ,  
was  obse rved  in t he  p ro t e in  concen t r a t i ons  of the  l iver  
a n d  se rum b o t h  of t he  h e a l t h y  and  chronic  hepa t i c  
d a m a g e d  rats ,  as shown  in F igure  1. In  h e a l t h y  ra t s  w i t h  
pa r t i a l  h e p a t e c t o m y ,  m e t h y l c o b a l a m i n  a d m i n i s t r a t i o n  
showed no inf luence  on  t he  c o n t e n t  of p ro t e in  in t he  l iver  
and  se rum as g iven  in F igure  2. On t he  con t ra ry ,  as 
shown  in F igure  3, a f te r  the  h e p a t e c t o m y  of r a t s  w i t h  
chronic  hepa t i c  damage ,  t he  p ro t e in  concen t r a t i ons  in 
t he  l iver  and  se rum of t he  g roup  a d m i n i s t e r e d  m e t h y l -  
c o b a l a m i n  were s ign i f i can t ly  h igher  t h a n  those  of the  
con t ro l  g roup  on t he  7 th  pos tope ra t i ve  day.  T he  a d m i n -  
i s t r a t ion  of c o b a m i d e  (5 ,6 -d ime thy l -benz imidazo ly l -5 ' -  

d e o x y a d e n o s y l  cobamide)  showed,  in th i s  condi t ion ,  no  
effect  such  as seen b y  t he  m e t h y l c o b a l a m i n  admin i s -  
t r a t ion .  This  effect  of m e t h y l c o b a l a m i n  a p p a r e n t l y  seems 
to  enhance  p ro t e in  syn thes i s  in t he  process  of r egene ra t i on  
of t he  l iver  w i t h  chronic  h e p a t i c  damage ,  a n d  i t  is 
a s sumed  f rom these  resul t s  t h a t  m e t h y l c o b a l a m i n  accel- 
e ra tes  the  l iver  regenera t ion .  

Zusammen/assung. Die Z u n a h m e  der  Leber-  u n d  Serum-  
e iweissmenge bei  ch ron i sche r  L e b e r s t 6 r u n g  yon  R a t t e n  
m i t  par t ie I  ex t i rp i e r t e r  Lebe r  wi rd  n a c h  App l ika t i on  v o n  
M e t h y l c o b a l a m i n  gef6rder t .  E ine  M e t h y l c o b a l a m i n  indu-  
zier te  F 6 r d e r u n g  der  Eiwei l3synthese  in der  Lebe r  wird  
a n g e n o m m e n .  
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Strychnine Antagonistic Potency of Pyrone Compounds of the Kavaroot (Piper methysticum Forst.) 

Up to now several  a r om a t i ca l l y  s u b s t i t u t e d  d- lactones 
( formulas  see ~) h a v e  been  isola ted f rom the  roo t - s tock  of 
the  k a v a p l a n t  (Piper methysticum Forst .) ,  ind igenous  to 
m a n y  is lands  of the  Sou th  Pacific.  These  compounds ,  the  
so-called kavapyrones ,  ma in ly  ac t  in pha rmaco log ica l  
e x p e r i m e n t s  as cen t r a l  dep res san t  drugs.  In  de ta i l  we 
h a v e  found :  depress ion  of spon taneous  m o t o r  ac t iv i ty ,  
p o t e n t i a t i o n  of anaes thes ia2 ,  an t i conwf i s ive  effects 
aga ins t  e lec t roshock and  p e n t y l e n e t e t r a z o l  induced  
seizures 3, and,  in par t i cu la r ,  a cen t ra l ly  caused muscle  
r e l axa t ion  as well as a b lock ing  effect  of p o l y s y n a p t i c  
reflexes 4. On accoun t  of these  proper t ies ,  an  a n t i s t r y c h -  
n ine  ac t ion  can  be expec ted  for the  kavapy r ones .  For  one 
of t hem,  d i h y d r o m e t h y s t i c i n  (DHM), such an  effect  was 
descr ibed  earl ier  5, 6. 

Methods. In  mice, poisoned w i t h  va r ious  doses of 
s t rychn ine ,  the  fol lowing 5 ,6 - hyd r ogena t ed  pyrones ,  
k a v a i n  (K), d i h y d r o k a v a i n  (DHK),  m e t h y s t i c i n  (M), and  
aga in  d i h y d r o m e t h y s t i c i n ,  were t e s t ed  in compar i son  w i t h  
m e p h e n e s i n  and  p h e n o b a r b i t a l .  The  an t i convu l s ive  a n d  
the  a n t i l e t h a l  effect  were eva lua ted .  For  each  of these  
effects, t h e  EDs0 • s7 was ca lcu la ted  b y  the  m e t h o d  of 
MILLER a n d  TAINTER us ing  10-30 an ima l s  for each  dose. 
Male a lb ino  mice (weight  20-27 g) were po isoned  w i t h  
s t r y c h n i n e  doses f rom 2 m g / k g  ( the m i n i m u m  ce r t a in ly  
effect ive l e tha l  dose) up  to 60 mg /kg  in jec ted  s.c. Af te r  
the  in jec t ion  of s t rychn ine ,  the  an ima l s  were set  in 
s epa ra t e  cages. The  c o m p o u n d s  t e s t ed  were in jec ted  i.p., 
t he  pyrones  and  p h e n o b a r b i t a l  30 m i n  before,  m e p h e n e s i n  
on ly  1 m i n  before  s t rychn ine .  The  pyrones  were dissolved 
in p e a n u t  oil because  of low solubi l i ty  in water .  

Results. All t he  k a v a p y r o n e s  showed a m a r k e d  a n t a -  
gonis t ic  effect  upon  t he  c o n v u l s a n t  and  l e tha l  ac t ion  of 
s t rychn ine .  The  m e a n  dose of the  c o m p o u n d s  t e s t ed  
which  an t agon ize  t he  l e tha l  effect  of 2, 3 and  5 m g / k g  
s t r y c h n i n e  are s u m m a r i z e d  in the  Table.  M proved  to be  
the  m o s t  p o t e n t  c o m p o u n d  of all py rones  tes ted .  The  

EDs0 of M aga ins t  2 m g / k g  s t r y c h n i n e  a m o u n t s  to  
a p p r o x i m a t e l y  1/33 of the  LDs0 of th i s  drug,  aga ins t  5 mg /  
kg s t r y c h n i n e  to 1/7 of the  I,Da0. P r e t r e a t m e n t  of t he  
an ima l s  w i th  the  m a x i m u m  effec t ive  dose of M (300 mg/kg)  
increases  the  LI)50 of s t r y c h n i n e  5 6 t imes.  M even  pro- 
tec ts  some an ima l s  aga ins t  t he  l e tha l  effect of 10 mg /kg  
s t rychn ine ,  a dose 5 t imes  h i g h e r  t h a n  the  m i n i m u m  cer- 
t a i n l y  effect ive  l e tha l  dose of the  a lkaloid.  E x c e p t  for 
DHM, the  o the r  py rones  ac t  in t he  same  range  as M, as 
far  as t he  m a x i m u m  effect ive  doses and  t he  abso lu te  
l imi ts  of a c t i v i t y  aga ins t  s t r y c h n i n e  are concerned.  The  
p ro t ec t i ve  effect  of K and  D H K  becomes  a p p a r e n t  on ly  
w i th  h igher  doses, close to  t he  in t r ins ic  toxic  ac t i v i t y  of 
these  drugs.  D H M  acts  aga ins t  s t r y c h n i n e  po isoning  of 
2 m g / k g  in the  same  range  as M, b u t  th i s  d rug  has  t h e  
lowest  abso lu te  l imi t  of ac t iv i ty .  E x c e p t  for DHM, 2-  
5 m g / k g  of s t r y c h n i n e  are a n t a g o n i z e d  b y  p y r o n e  doses 
which  o therwise  inf luence  on ly  v e r y  l i t t le  the  b e h a v i o u r  
of t he  animals .  The  EDs0 aga in s t  these  s t r y c h n i n e  doses 
are lower t h a n  those  p roduc ing  loss of r i gh t i ng  reflex or 
paralysis .  

The  py rones  h a v e  a h igher  p r o t e c t i v e  ac t i v i t y  aga ins t  
s t r y c h n i n e  po isoning  t h a n  mephenes in ,  wh ich  ac ts  on ly  
aga ins t  2 m g / k g  s t rychn ine .  The  EDs0 a m o u n t s  to  40% 
of t he  LDa0 of t he  l a t t e r  c o m p o u n d .  Th i s  dose of mephene -  
sin o therwise  p rovokes  comple te  pa ra lys i s  of the  animals .  
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