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the  d i f fe ren t  agents ,  n a m e l y  l ight  and  a f la tox in  B 1, 
ac t ing  on the  same t issue served a s imilar  mode  of reac- 
t ion.  Al though  a possible  l imi t a t ion  of t he  avai labi l i ty  of 
the  co-factors,  e i ther  A T P  or CoA to re ta in  the  precursor  
syn thes i s  caused by  the  presence  of a f la tox in  B 1 in skin is 
no t  e l iminated ,  the  b ind ing  of a f la toxin  wi th  some pro-  
reins12,13 and  its inh ib i t ion  of some enzyme  ac t iv i ty  14 
m a y  suggest  its in te rac t ion  wi th  ace ta te  th iok inase  
(EC. 6.2.1.1.) and  thus ,  resul ts  in t he  observed  inh ib i to ry  
effect  15. 

Table II. Effect of aflatoxin B 1 on the incorporation of 3H-adetyi 
CoA into human skin lipids~ 

Fraction Experiment 

Control Aflatoxin Change (%) 
(dpm/100 mg wet wt.) 

Zusammen/assung. Afla toxin  B t h e m m t  den E inbau  von  
1-~tC-Azetat in die Lipide  der  mensch l i chen  Hau t .  Wi rd  
abe t  3H-Azetyl-CoA als Vors tufe  fiir den Lip ide inbau  
ve rwende t ,  so k o m m t  es zu keiner merk l ichen  H e m m u n g .  
Die Aze t a t ak t iv i e rung  scheint  somi t  die wicht igs te ,  v o m  
Toxin  beeinf lussbare  Stufe der  L ip idsyn these  zu sein. 
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Total lipids 5,570 5,240 5.4 
Polar lipids 1,767 1,800 + 1.9 
Free fatty acid 845 799 --5.4 
Free sterols 871 954 +9.5 
Glycerides 771 774 + 0.3 
Sterols esters 771 745 -- 3.4 

Details were described in ref. 1I 
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A n t r e c t o m y  P r e v e n t s  N i c o t i n e  f r o m  A c t i v a t i n g  Rat  

The ac t iv i ty  of ra t  s t omach  h is t id ine  decarboxylase  
seems to  v a r y  wi th  t he  se rum gas t r in  level 1. Nicot ine  has  
been  r epo r t ed  to  cause ac t iva t ion  of t he  enzyme  2. This  
effect  m a y  be a d i rect  one, el ici ted in the  enzyme-con ta in -  
ing cell itself, or an indi rec t  one, med i a t ed  by  nicot ine-  
induced  release of gas t r in  f rom its  s torage site in t he  
a n t r u m  8. If  t he  enzyme  ac t iva t ion  seen af ter  admin i s t ra -  
t ion  of n icot ine  is med ia t ed  by  gastr in,  an t r ec tomized  
ra ts  should  no t  respond.  

Adu l t  male  albino ra ts  (Wistar  s train,  150-200 g b o d y  
weight)  were  used. A n t r e c t o m y  was pe r fo rmed  by  resec- 
t ion  of t he  dis ta l  hal f  of t he  g landular  s t o m a c h  (the 
pyloric gland area t oge the r  w i th  the  ad j acen t  por t ion  of 
the  oxyn t i c  g land area) and  the  duodena l  bulb  4. Gastro-  
in tes t ina l  con t inu i ty  was re-es tabl i shed b y  gas t ro-duo-  
d e n o s t o m y  end- to-end.  Opera t ed  ra t s  were al lowed to  
recover  for a t  least  3 weeks before t h e y  were used in 
exper iments .  Nicot ine  (0.2-5 mg/kg) was given s.c. in 
a single dose. If  no t  o therwise  s t a t ed  the  ra t s  were  killed 
2 h af ter  inject ion.  Controls  received saline. All ra t s  were 

S t o m a c h  H i s t i d i n e  D e c a r b o x y l a s e  

fas ted for 48 h (free access to  water)  before  sacrifice. They  
were killed by  decap i t a t ion  under  l ight  d ie thy l  e ther  
anaesthesia .  The s tomachs  were t aken  out,  cut  open  along 
the  maj or curva tu re  and washed  wi th  ice-cold 0.9 % saline. 
The mucosa  was scraped off the  oxynt ic  gland area, 
homogen ized  in 0.1 M p h o s p h a t e  buffer,  p H  6.9 (final 
t issue concen t ra t ion  100 mg  wet  weigh t  per  ml) and  
cent r i fuged a t  10,000 •  for 15 min  a t  0~ E n z y m e  
ac t iv i ty  was measured  as 1~CO2 produced  f rom 1-1*C-L - 
h i s t id ine  ~,5. The reac t ion  mix tu re  (0.5 ml) con ta ined  0.4 
ml  of t he  supe rna tan t ,  10 -5 M pyr idoxa l -5 ' -phospha te ,  

I R. H/~KANSON, G. LIEDBERG, J. REHFELD and F. STADIL, in 
preparation. 

2 S.-E. SVE~SSON and H. WETTERQUISTr 13r. J. Pharmac. 33, 570 
(1968). 
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Table I. Effect of nicotine on the activity of rat stomach histidine 
decarboxylase (dose-response relationship)~ 

Nicotine 
(mg/kg) 

Histidine decarboxylase activity (nmoles 
CQ x 10-~/mg/h) mean :~ S.E.M. (n) 

0 6.3 i 0.7 (23) 
0.2 13.7 :~ 1.5 (17) P < 0.001 
1.0 12.8 d= 1.6 (20) P < 0.001 
5.0 5.8 ~: 1.2 (16) 

The rats were killed 2 h after injection. 

Table II. Histidine decarboxylase activity at various times after 
administration of 0.2 mg/kg nicotine 

Time Histidine deearboxylase activity (nmoles 
(h) CO~ • 10-3/mg/h) mean ~_ SEM (n) 

0 6.3 ~: 0.7 (23) 
1/~ 4.0 ::L 1.1 (5) 
1 8.1 • 2.5 (5) 
11/2 13.8 -4- 3.6 (5) 
2 13.7 ~ 1.5 (17) P < 0.001 
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5 • 10 -4 M g l u t a t h i o n e  and  4 X 10 -4 M 1-~4C-L-histidine 
(1.3 m C / m M )  added  in th i s  order.  The  m i x t u r e  was gassed 
w i t h  n i t rogen  for 5 m i n  a t  0~ Af te r  1 h a t  37~ t he  
r eac t ion  was t e r m i n a t e d  b y  t he  add i t i on  of 0.5 ml  10% 
t r i ch loroace t ic  acid and  t he  evo lved  ~4COs was t r a p p e d  
d u r i n g  30 m i n  a t  37 ~ on a f i l te r  p a p e r  s tr ip,  p rev ious ly  
immersed  in Pro toso l  | a n d  p laced  in a cen t r a l  well  in t he  
r eac t ion  vessel. The  r a d i o a c t i v i t y  was t h e n  d e t e r m i n e d  in 
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The nicotine-induced activation of rat stomach histidine decarbo- 
xylase is prevented by antrectomy. Nicotine: 0.2 mg/kg. Controls 
received 0.9% saline. The rats were killed 2 h after the injection. 
Enzyme activities are expressed as nmoles CO s produced per mg 
tissue and hour. N denotes the number of rats in each group. 

a l iquid  sc in t i l l a t ion  spec t romete r .  The  resul ts  were 
cor rec ted  for n o n - e n z y m a t i c  d e c a r b o x y l a t i o n  b y  i n c u b a t -  
ing iden t ica l  samples  w i t h  1-14C-D-histidine ins t ead  of 
1-x4C-L-histidine. Dup l i ca t e  assays  were r u n  in all  ex- 
pe r imen t s .  

Single in jec t ions  of 0.2 or 1 m g / k g  of n ico t ine  caused 
a c t i v a t i o n  of gas t r ic  h i s t id ine  deca rboxy lase  in normal ,  
fas ted  rats ,  whereas  a dose of 5 m g / k g  fai led to raise  t he  
e n z y m e  a c t i v i t y  (Table  I). The  e n z y m e  a c t i v i t y  seemed 
to r each  a peak  11/2-2 h a f t e r  a d m i n i s t r a t i o n  of n ico t ine  
(Table II). A n t r e c t o m y  p r e v e n t e d  t he  n ico t ine - induced  
e n z y m e  a c t i v a t i o n  (Figure).  I t  m a y  t h u s  be  suggested  
t h a t  n ico t ine  ac t i va t e s  gas t r ic  h i s t i d ine  deca rboxy lase  
t h r o u g h  t i le  release of gas t r in .  The  resu l t s  do n o t  s u p p o r t  
t he  a l t e r n a t i v e  e x p l a n a t i o n  t h a t  n ico t ine  ha s  a d i rec t  
effect  on t h e  e n z y m e - c o n t a i n i n g  cells. 

Zusammen/assung. N i k o t i n  s te iger t  die gas t r i sche  
I - I i s t i d indeka rboxy la sak t iv i tg t  in  no rma len ,  n t i ch te rnen ,  
n i c h t  abe r  in a n t r e k t o m i e r t e n  IRatten. Dieses weis t  d a r a u f  
hin,  dass  die A k t i v i e r u n g  dm'ch  n i k o t i n i n d u z i e r t e  Frei -  
se t zung  yon  a n t r a l e m  G a s t r i n  v e r u r s a c h t  wird. 
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T h e  B o h r  Effect and the  Red Cell  2-3  D P G  and Hb 
H i g h  Al t i tude  

I n  a p rev ious  p a p e r  1 we h a v e  r epo r t ed  t h a t  the  B o h r  
effect  of ind iv idua l s  of A m e r i n d i a n  or igin l iv ing in t he  
h igh l ands  of Pe ru  was s ign i f ican t ly  h igher  t h a n  t h a t  of 
E u r o p e a n s  l iv ing  a t  t he  same  a l t i t ude  and  we h a v e  in- 
t e r p r e t e d  th i s  di f ference as t he  effect  of a n  e v o l u t i o n a r y  
a d a p t a t i o n  to life a t  low oxygen  pressure .  

The  a im of t h e  p r e s en t  research  was 1. to  a sce r t a in  
w h e t h e r  in  a d i f fe ren t  popu la t ion ,  l iv ing  a t  a n  a l t i t ude  
c o m p a r a b l e  w i t h  t h a t  of t he  P e r u v i a n  popu la t ion ,  t he  
same a d a p t a t i o n  has  occur red ;  2. to  collect  more  d a t a  on  
E u r o p e a n s  in order  to  k n o w  if phys io logica l  p h e n o m e n a  
of a d a p t a t i o n  resu l t ing  in to  an  increase  of t he  B o h r  effect  
can  also occur  in  Caucas ian  indiv iduals .  

Materials and methods. Four  types  of i nd iv idua l s  were 
e x a m i n e d :  1. Sherpas  l iv ing  a t  h igh  a l t i t u d e ;  2. Sherpas  
l iv ing  a t  low a l t i t u d e ;  3. E u r o p e a n s  a t  h igh  a l t i t ude  and  
4. E u r o p e a n s  a t  low a l t i tude .  

The  research  has  been  carr ied ou t  in  Nepa l  in Oc tober  
1970. The  h i g h  a l t i t ude  samples  were t a k e n  a t  4950 
me t r e s  above  t he  sea level,  in t he  region of Solo K h u m b u ,  
f rom 24 por te r s  of t he  exped i t i on  and  12 m e m b e r s  of an  
I t a l i a n  a lp in is t ic  t e am.  The  bleedings  were done  a f te r  
s t ay ing  for t h r ee  to  four days  a t  t h a t  a l t i tude .  

The  low a l t i t ude  S h e r p a  samples  were o b t a i n e d  f rom 
a group of Sherpas  of t he  region of H e l a m b u ,  (about  3500 
me t r e s  above  t he  sea level) b u t  l iv ing  in K a t h m a n d u  
(1200 me t r e s  above  sea level)2. The  E u r o p e a n  samples  a t  
low level  were o b t a i n e d  f rom t he  same  a lp in is t ic  t e a m  in 
I t a l y  before  t he  d e p a r t u r e  of t he  expedi t ion .  

The  oxygen  d issoc ia t ion  curves  were d e t e r m i n e d  in 
R o m e  b y  a p rev ious ly  descr ibed s p e c t r o p h o t o m e t r i c  tech-  
n ique  ~ on  a i r sh ipped  hem o l ys a t e s  p r epa red  and  reduced  
wi th  n i t rogen  in the  field (previous  e x p e r i m e n t s  h a v e  

Content  in S h e r p a s  and E u r o p e a n s  at L o w  and at 

shown to us t h a t  t he  oxygen  aff in i t ies  of reduced  hemo-  
lysa tes  is s t ab le  for months ) .  

The  h a e m o g l o b i n  c o n t e n t  pe r  ml  of whole  b lood was 
d e t e r m i n e d  b y  t h e  c y a n m e t h a e m o g l o b i n  m e t h o d  4. The  
red cell 2-3  D P G  was d e t e r m i n e d  acco rd ing  to  BARTLETT 5 
on hemolysa t e s  whose 2-3 D P G  was s tab i l i zed  b y  boi l ing  
t he  spec imens  d i lu ted  in dis t i l led  water .  All  t he  hemo-  
lysa tes  were also e x a m i n e d  b y  s t a r c h  gel e lec t rophores i s  
accord ing  to  GOLDBERG 6 and  on ly  n o r m a l  h a e m o g l o b i n  
(A + As) were de tec ted .  

ResUlts and discussion. The  resu l t s  are shown in de ta i l  
in Tab les  I and  I I I  and  the i r  compar i sons  are shown  in 
Tab le  IV. 

Tab le  I shows t he  d a t a  conce rn ing  t he  E u r o p e a n s  a t  
low and  h i g h  a l t i tude .  The  B o h r  effect  a n d  m e a n  H b  
c o n t e n t  of t h e  2 samples  of E u r o p e a n s  are no t  s ign i f i can t ly  
d i f fe ren t  f rom each  o the r  (see Tab le  IV). However ,  some 
in t e r e s t i ng  i n t r acoup le  (subjects  No. 5, 9 a n d  12) differ- 
ence is a p p a r e n t  ( the i n t r acoup le  d a t a  refer  to  those  
sub jec t s  who  were t e s t ed  b o t h  a t  low and  a t  h i g h  a l t i tude) .  

i G. MORPURGO, L. BERNINI, P. BATTAGLIA, A. M. PAOLUCCI and 
G. MODIANO, Nature ,  Loud. 227, 387 (1970). 

s The Sherpas of the He l ambu  regiotl are p robab ly  of the same rac ia l  
s tock as those of the Solo Khumbu  region. The precise h i s to ry  of 
the Sherpa people is unknown,  bu t  i t  seems tha t  they  der ive from 
a T ibe tan  popula t ion  which crossed the H i m a l a j a  a few centur ies  
ago. 
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6 C. A. GOLDBERG, Clin. Chem. d, 485 (1958). 


