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g l u t a t h i o n e  (GSSG),  a n d  0 . 2 9 m M  N A D P H  us ing  a 
Gi l ford Model  2000 A u t o m a t i c  R e c o r d i n g  P h o t o m e t e r .  
T o t a l  G R  a c t i v i t y  in  h e m o l y s a t e s  was  m e a s u r e d  a f t e r  
30 m i n  of i n c u b a t i o n  a t  37 °C w i t h  1 btM F A D  accord ing  
to  t h e  m e t h o d  of BEUTLER 3. T h e  a m o u n t  of t h e  i n a c t i v e  
fo rm of G R  r e p r e s e n t s  t h e  increase  in G R  a c t i v i t y  a f t e r  
i n c u b a t i o n  w i t h  F A D .  T he  s a t u r a t i o n  p e r c e n t a g e  was  
ca lcu la ted  b y  d i v i d i n g  t he  G R  a c t i v i t y  of t h e  ac t ive  
fo rm b y  t h e  t o t a l  a c t i v i t y  o b t a i n e d  a f t e r  i n c u b a t i o n  
w i t h  F A D .  

Resu l t s  a re  shown, in t h e  Figure .  M e a n  G R  a c t i v i t y  
in  r ed  cells f r om 30 n o r m a l  a d u l t s  was  3.04 q-0 .36 I U  
( the  a c t i v e  form).  Af te r  t h e  a d d i t i o n  of F A D  to  t h e  
hemo tysa t e s ,  t h i s  increased  to  4.38 ~ 0.37 IU ,  a n  inc rease  
of 1.34 4-0 .37 I U  ( the  i nac t i ve  form).  Thus ,  in n o r m a l  
a d u l t s  69 .4% of G R  is in  t h e  a c t i v e  form,  a n d  30 .6% of 
G R  is in  t h e  i nac t i ve  form.  I n  t he  red  cells of 22 a d u l t  
p a t i e n t s  w i t h  severe  m e t a b o l i c  d isorders ,  as descr ibed  
above ;  t o t a l  G R  a c t i v i t y  was  5.35 4-0 .43 I U  a n d  91 .8% 
of G R  was in t h e  ac t ive  form.  

I n  con t r a s t ,  m e a n  G R  a c t i v i t y  in  6 s am p l e s  of n o r m a l  
cord  r ed  cells was  5.57 4-0.51 I U  (ac t ive  form).  A f t e r  
a d d i t i o n  of F A D  to  t h e  hemolysa t e s ,  t h i s  inc reased  to  
7.03 4- 0.45 IU ,  a n  inc rease  of 1.46 4- 0.65 I U  ( the  i n a c t i v e  
form).  Thus ,  in  n o r m a l  cord  red  cells, 79 .2% of G R  is 
in  t h e  ac t ive  form,  a n d  20 .8% of G R  is in  t h e  i nac t i ve  
f o r m .  

T h e  p e r c e n t a g e  o f  G R  in  t h e  ac t ive  fo rm in  cord  r ed  
cells is on ly  m o d e r a t e l y  g r ea t e r  t h a n  t h a t  in  t h e  r ed  cells 
of n o r m a l  adu l t s ,  a n d  is n o t  as e l eva t ed  as in  severe  

m e t a b o l i c  disorders .  However ,  i t  is n o t e w o r t h y  t h a t  t h e  
t o t a l  a m o u n t  of G R  in n o r m a l  cord  r ed  cells is cons ider -  
a b l y  h i g h e r  t h a n  t h a t  in  t h e  r ed  cells of n o r m a l  a d u l t s  
or  even  of p a t i e n t s  w i t h  severe  m e t a b o l i c  disorders .  Th i s  
inc reased  t o t a l  G R  a c t i v i t y  c a n n o t  be  asc r ibed  to  a 
y o u n g e r  red  cell  p o p u l a t i o n  in cord  b lood  since G R  
a c t i v i t y  is n o t  r e l a t ed  to  t he  m e a n  age of t h e  r ed  cell 
p o p u l a t i o n  7. Thus ,  t h e  increase  of t o t a l  G R  a c t i v i t y  in  
cord  r ed  cells m a y  be  r e l a t ed  to  a t  l eas t  2 poss ib le  causes ;  
1. increased  s y n t h e s i s  of t he  enzyme,  or  2. t h e  p resence  
of a n  i sozyme of G R  in cord  r ed  cells d i f f e ren t  f rom t h a t  
of a d u l t  r ed  cells. The  l a t t e r  is a c o n s i d e r a t i o n  in  l i gh t  
of t h e  w o r k  of SCHROETER a n d  TILLMANN s w i t h  hexo -  
k inase  (HK).  T h e y  h a v e  d e m o n s t r a t e d  t h a t  t h e  h i g h e r  
H K  a c t i v i t y  of r ed  cells of n e w - b o r n s  is due  t o ~ t h e  
p resence  of H K  i sozyme t y p e  I, w h i c h  is d i f f e ren t  f rom 
t h a t  of a d u l t  red  cells ( type  I l l ) .  A l t h o u g h ,  to  ou r  
knowledge,  s tud ies  on  i sozymes  of G R  in h u m a n  cord  
red  cells h a v e  n o t  b e e n  repor ted ,  i t  is poss ib le  t h a t  n o r m a l  
cord  r ed  cells h a v e  a n  i sozyme (a fe ta l  type)  of G R  
t h a t  is ana logous  to  t h a t  for  H K .  Th i s  fe ta l  t y p e  G R  
i sozyme m a y  t h e n  a c c o u n t  for  t h e  increased  ac t iv i ty ,  as 
in  t h e  case w i t h  H K %  

Zusammen[assung. Nachweis ,  dass  foeta les  B l u t  m e h r  
E r y t h r o c y t e n - G l u t a t h i o n r e d u k t a s e  en thAl t  als E r w a c h -  
s e n e n b l u t  u n d  a u c h  de r  p r o z e n t u a l e  An te i l  de r  a k t i v e n  
E n z y m f o r m  e twas  gr6sser  ist.  Diese B e f u n d e  s ind e in  
e r s t e r  H inwe i s  auf  da s  V o r k o m m e n  eines  b e s o n d e r e n  
foe t a l en  I soenzyms .  
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N e u r o g e n i c  R e s p o n s e s  of  R e s i s t a n c e  and C a p a c i t a n c e  V e s s e l s  

Besides  d a t a  p r o v i d i n g  t h e  s imi la r  p a t t e r n s  of ref lex  
responses  in  r e s i s t ance  a n d  c a p a c i t a n c e  p a r t s  of ske le t a l  
m u s e l e  v a s c u l a r  bed1,  ~ t h e r e  are  s tudies~,  4 r evea l i ng  
these  responses  to  be  oppos i t e  in  d i r ec t i on  u n d e r  some 
pre~s0r r e f l e x e s .  D i r ec t i ona l  d i f ferences  for  r e s i s t ance  
a n d  c a p a c i t a n c e  r e sponses  were  also s h o w n  to  be  poss ib le  

in  t he  a b d o m i n a l  a o r t a  v a s c u l a r  b e d  u n d e r  depresso r  
re f lex  i n i t i a t e d  f rom t h e  r i g h t  h e a r t  a n d  t h e  p ressor  
s y n o c a r o t i d  ref lex  4. R e s i s t a n c e  vessels  b o t h  in  ske le ta l  
musc le  a n d  in  s p l a n c h n i c  v a s c u l a r  beds  a re  k n o w n  to  
be  c o n s t r i c t e d  u n d e r  p ressor  ref lexes  s, ~. As to  t h e  
r e sponses  of c a p a c i t a n c e  vessels  r eco rd ing  s i m u l t a n e o u s l y  
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in  a n u m b e r  of va scu l a r  zones  u n d e r  these  ref lexes,  t h e r e  
is a l ack  of d a t a  in  t h e  l i t e r a t u r e .  T h i s  s t u d y  was  i n t e n d e d  
to  r evea l  t h e  p a t t e r n  of c a p a c i t a n c e  vessel  ref lex  responses  
in  sk in -musc le  a n d  s p l a n c h n i c  v a s c u l a r  zones  a n d  to  
c o m p a r e  these  responses  w i t h  those  of r e s i s t ance  vessels  
in  t h e  s ame  zones. 

M e t h o d .  E x p e r i m e n t s  were  p e r f o r m e d  on  17 ca t s  
a n a e s t h e t i z e d  w i t h  u r e t h a n e  (1 g/kg). T he  c o n s t a n t  b l6od  
flow pe r fus ion  of s p l a n c h n i c  a n d  sk in -musc le  va scu l a r  
zones was ins t a l l ed  to  i n v e s t i g a t e  responses  of r e s i s t ance  
vessels  r esponses  in  t h e  b o t h  zones s imu l t aneous ly .  T h e  
s t u d y  of c a p a c i t a n c e  vessels  r esponses  was ca r r ied  o u t  
b y  m e a n s  of pa ra l l e l  r e g i s t r a t i o n  of v e n o u s  ou t f low f rom 
these  zones, t h e  m e t h o d  desc r ibed  e lsewhere  ~ b e i n g  used.  
The  r e s i s t ance  vessels  r esponses  were  iden t i f i ed  b y  t h e  
changes  of pe r fus ion  pressure ,  a n d  t h e  r e sponses  of 
c apac i t ance  vessels  - b y  t h e  v a l u e  of m a x i m a l  o u t p u t  
or poo l ing  of b lood  L 

R e s u l t s .  2 m a i n  t ypes  of v a s o m o t o r  responses  in  sk in-  
musc le  a n d  s p l a n c h n i c  v a s c u l a r  zones  were obse rved  
u n d e r  pressor  s y n o c a r o t i d  re f lex  (26 expe r imen t s ) .  T h e  
f i rs t  one  (11 e x p e r i m e n t s )  was  cons t r i c t i on  of b o t h  
r e s i s t ance  a n d  c a p a c i t a n c e  vessels  (F igure  1). T he  re- 
sponse  l a t e n c y  was longer  for  c a p a c i t a n c e  vessels  (7.5 + 
2.2 sec) t h a n  for r e s i s t ance  ones  (0.6-4-0.4 sec) in  sk in-  
musc le  v a s c u l a r  zone, t h e  d u r a t i o n  of t he  c a p a c i t a n c e  
vessel  r e sponse  (134.9 sec) b e i n g  longer  t h a n  one  of t he  
res i s t ance  vessel  r e sponse  (83.1 sec). S imi lar ly ,  t he  re- 
sponse  of c a p a c i t a n c e  vessels  in  s p l a n c h n i c  a rea  ar ised  
l a t e r  t h a n  a n d  was  of g rea t e r  d u r a t i o n  t h a n  r e s i s t ance  
vessel  response.  

As to  t h e  o t h e r  11 expe r i m en t s ,  a d u r a t i o n  Of capaci -  
t a n c e  vessels  in  sk in -musc le  v a s c u l a r  zone a n d  t h e i r  
c o n s t r i c t i o n  in  sp l anchn ic  region (F igure  2) were obse rved  
u n d e r  t h e  s ame  reflex,  r e s i s t ance  vessels  of t h e  b o t h  
zones  be ing  cons t r i c ted .  R e s p o n s e  l a t e n c y  a n d  d u r a t i o n  
for c a p a c i t a n c e  vessels  were  longer  t h a n  for  r e s i s t ance  
ones  b o t h  in sk in -musc l e  a n d  s p l a n c h n i c  areas.  

T h e  r e m a i n i n g  4 e x p e r i m e n t s  of t h i s  series showed  
va r i ous  c a p a c i t a n c e  vessels  r e sponses  on  t h e  b a c k g r o u n d  
of r e s i s t ance  vessel  cons t r i c to r  r esponses  u n d e r  t he  
pressor  s y n o c a r o t i d  reflex.  T h e  c a p a c i t a n c e  responses  
were  as fol lows:  cons t r i c t i on  in t he  sk in -musc l e  v a s c u l a r  
zone a n d  d i l a t a t i o n  in t he  s p l a n c h n i c  one  in 2 e x p e r i m e n t s ;  
cons t r i c t i on  in t h e  sk in -musc le  zone a n d  u n c h a n g e d  
c a p a c i t y  in  t h e  s p l a n c h n i c  one  in '1 e x p e r i m e n t ;  d i l a ta -  
t i on  of c a p a c i t a n c e  vessels  in  t h e  b o t h  v a s c u l a r  zones  i n  
I e x p e r i m e n t .  Sys t emic  a r t e r i a l  p ressu re  inc reased  b y  
57.7 i 2 .9% in t h i s  series e x p e r i m e n t s .  

E f f ec t  of electr ic  s t i m u l a t i o n  (15 v, 30 imp/sec ,  5 msec) 
of b r a c h i a l  p l exus  a f fe ren t s  on  re s i s t ance  a n d  c a p a c i t a n c e  
vessels  of i n v e s t i g a t e d  v a s c u l a r  zones be ing  s t ud i ed  
(19 expe r imen t s ) ,  t h e  a b o v e - m e n t i o n e d  2 t y p e s  of vaso-  
m o t o r  r e sponse  were  o b s e r v e d  aga in .  T h e y  were  as follows : 
c o n s t r i c t i o n  of r e s i s t ance  a n d  c a p a c i t a n c e  vessels  of 
v a s c u l a r  zones  u n d e r  s t u d y  (5 e x p e r i m e n t s )  ; c o n s t r i c t i o n  

of r e s i s t ance  vessels  in  t h e  b o t h  zones a n d  c o n s t r i c t i o n  of 
c a p a c i t a n c e  vessels  in  s p l a n c h n i e  zone, c a p a c i t a n c e  vessels  
of sk in -musc l e  zone,  b e i n g  d i l a t ed  (8 e x p e r i m e n t s ) .  
T h e  r e s i s t ance  vessel  response  be ing  c o n s t r i c t o r  in  
t he  b o t h  v a s c u l a r  zones (6 e x p e r i m e n t s ) ;  cons t r ic -  
t i o n  of s p l a n c h n i c  c a p a c i t a n c e  vessels  a n d  u n c h a n g e d  
v a s c u l a r  c a p a c i t y  of t h e  sk in -musc l e  zone were  
obse rved  in 2 e x p e r i m e n t s ;  t h e  o the r s  (4 e x p e r i m e n t s )  
showed  t h e  c a p a c i t a n c e  vessel  d i l a t i on  in t he  b o t h  zones. 
I n t e r r e l a t i o n  of response  l a t e n c y  a n d  d u r a t i o n  for  resis t -  
ance  vessels  w i t h  those  for  c a p a c i t a n c e  ones  u n d e r  e lec t r ic  
s t i m u l a t i o n  of b r ach i a l  p l exus  a f f e ren t s  was  ana logus  to  
t h a t  obse rved  u n d e r  pressor  synoca ro t i d  reflex.  

T h e  re s i s t ance  a n d  c a p a c i t a n c e  vessel  c o n s t r i c t i o n  in  
sk in -musc l e  a n d  s p l a n c h n i c  v a s c u l a r  zones  occur red  in  
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Fig. 1. The constriction of the skin-muscle and splanchnic resistance 
and capacitance vessels under pressor synocarotid reflex. Designa- 
tions. Records from up to down: systemic arterial pressure, resisto- 
gramms of the skin-muscle (t sm) and splanehnie (r spl) region 
vessels, changes of venous outflow from the skin-muscle (C sin) 
and splanchnic (C spl) regions, the stimulation mark, time mark 
(5 scc). The scales on arterial and perfusion pressure curves - in 
mm Hg, the scale of venous outflow changes in ml. 
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5 B. JOHANSSON, Acta physiol, scand. 57, suppl. 198 (1962). 
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B. I. TKACHENKO, V. G. KRASILNIKOV, S. A. POLENOV and 
G. V. CHERNJ&VSKAJA, Experientia 25, 38 (1969). 

Fig. 2. The constriction of the skin-muscle and splanchnic resistance 
vessels under increase of the vessel capacity in the skin-muscle 
region and under its decrease in the splanchnic region under pressor 
synocarotid rcflcx. Designations same as in Figure 1. 
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al l  e x p e r i m e n t s  ~ as a r e su l t  of e lectr ic  s t i m u l a t i o n  of t h e  
t h o r a x  s y m p a t h e t i c  cha in  (6 v, 20 imp/see ,  5 msec).  T he  
p a t t e r n  of t he  neu rogen ic  responses  of r e s i s t ance  a n d  
capac i t ance  vessels ,  r eco rded  s i m u l t a n e o u s l y  in sk in-  
musc le  a n d  s p l a n c h n i c  a reas  is i l l u s t r a t e d  in  F i g u r e  3. 
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Fig. 3. Directivity of resistance and capacitance vessels responses 
in the skin-muscle and splanchnic regions under pressor synocarotid 
reflex (I), electric stimulation of the brachial nerve afferents (II), 
electric stimulation of the thorax sympathetic chain Nil). Designa- 
tions: on the ordinate, the quantity of experiments; white rectangles, 
responses of resistance vessels; black rectangles, responses of skin- 
muscle capacitance vessels; shade rectangles, responses of splanchni¢ 
capacitance vessels; above abscissa, constrictor response; below - 
dilatator response. 

Conclusion. Elec t r i c  s t i m u l a t i o n  of t h e  t h o r a x  sym-  
p a t h e t i c  c h a i n  r e su l t ed  in a c o n s t r i c t i o n  of r e s i s t ance  a n d  
c a p a c i t a n c e  vessels  in  sk in -musc l e  a n d  s p l a n c h n i c  v a s c u l a r  
zones.  S i m u l t a n e o u s  r e g i s t r a t i o n  of r e s i s t ance  a n d  capaci -  
t a n c e  vessel  re f lex  responses  in  sk in -musc le  a n d  s p l a n c h n i c  
a reas  r evea l ed  r e s i s t ance  vessel  r esponses  to  be  a lways  
cons t r i c to r ,  w h i l e  t h e  c a p a c i t a n c e  ones  m i g h t  be  e i t h e r  
i den t i ca l  or  d i f f e ren t  t h e i r  d i r ec t ion  be ing  considered.  
F u r t h e r m o r e ,  t h e  r e sponses  of c a p a c i t a n c e  vessels  in  t h e  
s ame  v a s c u l a r  zone m a y  differ  d i r ec t iona l ly  f rom t h e  
responses  of r e s i s t a n c e  vessels.  

B~mo~w. DaeKTpnqecKaa CTHMyJ-I~IIIHR rpy~lHOfi cn:ana- 
THqeCKOI~ l~enoqKH BbBblBaeT KOHCTpHKIIHIO pC3HCTHBHbIX H 
eMKOCTHblX cocy/IoB B KOH(HO-MbIIIIeqH0~ H cunaHxHHqecKoff 
06nacT~x. H3yqeHHe peqb~eKTopahlx peaKttafi pe3ncTHBHhlX 
H eMI<OCTHBIX Cocy]IOB O~HoBpebleHH0 B KOX'<HOMI, ILLIeqHOi~i H 
cmIaHXHHqecKoi~ 06nacT~x noKa3a~o, qT0 peaKunH pe3R- 
CTHBHbIX c0cy;IOB Bcer)Ia HMeIOT OAHOHarlpaB~eHHM~ KOH° 
crpHKTOpHbI~ xapaKTep, Tor~la KaK peaKl~HH eMKOCTHb]X 
c0cyA08 yKa3aHHMX 06~acTefi MOFyT 6brrb KaK 0]IHHaKOB- 
bIMH, TaK H pa3JlHqHbIMH ri0 3HaKy. Kp0Me TOFO, peaK[IHn 
eMK0CTHblX cocy)~OB O)IH0~ n TOi~ >Ke 06.rlacTll MOFyT 0T/IH- 
qaTbCH 0T peaKt~n~ pe3HCTHBHMX II0 HanpaB~]eHHOCCn. 
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Water  and S o d i u m  Chlor ide  i n t a k e  F o l l o w i n g  M i c r o i n j e c t i o n  of C a r b a c h o l  into  the  Septa l  A r e a  
of  the  Rat  B r a i n  

Severa l  s tud ies  h a v e  been  p u b l i s h e d  g iv ing  ev idence  
t h a t  t h e  a c t i v i t y  of t h e  s ep t a l  a rea  is m e d i a t e d  v i a  
cho l ine rg ic  p a t h w a y s ,  s u p p o r t i n g  t h e  h y p o t h e s i s  t h a t  t h e  
s e p t a l  a r ea  c o n t a i n s  a chol inerg ic  n e u r o n a l  s y s t e m  (GRoss- 
MANN 1, HAMILTON e t  al. =, KELSE¥3). 

I n  t h e  p r e s e n t  s tudy ,  t h i s  h y p o t h e s i s  was  t e s t e d  us ing  
t h e  free w a t e r  a n d  s o d i u m  chlor ide  i n t a k e  as c r i t e r i a  of 
a l t e r ed  sep ta l  func t ion .  A d u l t  ma le  W i s t a r  ra ts ,  of 200 
to  300 g b o d y  weight ,  were k e p t  in  i n d i v i d u a l  cages w i t h  
a food cup  fi l led w i t h  d r y  m i x e d  d ie t  a n d  2 g r a d u a t e d  
d r i n k i n g  bo t t l e s  fi l led w i t h  1 .5% NaCI a n d  unf i l t e red  
t a p  w a t e r  r e spec t ive ly ;  da i ly  r ead ings  were  m a d e  of t h e  
in takes .  Af t e r  a con t ro l  pe r iod  of 2 weeks a s ta in less-  
s tee l  c a n n u l a  (O.D. 0.71 m m )  was  s t e r eo t ax i ca l l y  i m -  
p l a n t e d  i n to  t h e  s ep ta l  a r ea  a n d  a f t e r  a f u r t h e r  week  
in j ec t ions  were  m a d e  t h r o u g h  a d e n t a l  s ta in less  s tee l  
c a n n u l a  (O.D. 0.31 m m )  in to  t h e  consc ious  a n d  unre -  
s t r a i n e d  ra ts .  C a r b a c h o l  ( C a r bam yl cho l i ne  Chloride)  a n d  
a t r o p i n e  su l fa te  were de l ivered  b y  a 10-~1 mic rosy r inge  
in  a s t a n d a r d  v o l u m e  of 2 vtl of i so ton ic  sa l ine  (0 .15M) 
b y  w a y  of a p o l y e t h y l e n e  p las t i c  t u b e  c o n n e c t e d  to  t h e  
i n n e r  c a n n u l a  wh ich  was  p laced  ins ide  a n d  a d v a n c e d  
to  t he  t i p  of t he  i m p l a n t e d  cannu la .  

A t  t h e  end  of t he  e x p e r i m e n t  t h e  r a t s  were sacr i f iced 
a n d  t h e i r  b r a i n s  were sec t ioned  a n d  s t a ined .  T he  end  
of t h e  c a n n u l a  was  cons idered  to r e p r e s e n t  t h e  s t i m u l a -  
t i on  site.  No  p a r t i c u l a r  loca l iza t ion  was  f o u n d  a n d  i t  
w a s n o t  i n t e n d e d  to  m a k e  a n y  m a p p i n g ,  b u t  a t e n d e n c y  
was  obse rved  for more  pos i t ive  r e su l t s  w i t h  t he  c a n n u I a  
a t  a n  a n t e r i o r  p l a c e m e n t .  

E//ect o/carbachol. I m m e d i a t e l y  a f t e r  t h e  i n j ec t i on  t he  
r a t  was  r e t u r n e d  to  i ts  cage a n d  t he  i n t a k e  of f luids  were 

m e a s u r e d  a f t e r  10, 30, 60 a n d  360 rain.  D r i n k i n g  s t a r t e d  
a f t e r  a l a t e n c y  of b e t w e e n  3 to  5 rain. Doses of 0.06, 
0.125, 0.50, 1.0 a n d  2.0 [zg were  e f fec t ive  b u t  r o u t i n e l y  
t he  dose of 1.0 vg  was  a d o p t e d .  F igu re  1 dep ic t s  t h e  
r e su l t s  o b t a i n e d :  i t  c an  be  obse rved  t h a t  c a r b a c h o l  

~ I  CarlJachol (llJg)in the area ~eptal 

~L [ ]  Total water 
'~| [ ]  1.5°/o Salin~ 

10 ~D 50 ~6omin 

A 

Carbachol (lpg)8omin after atropine 
mt|Osopg)inlne s~Dl ar~a B 

1o 30 5g 550min 
Fig. 1. A) Cumulative intake of total water and NaC1 1.5% following 
the injection of I p.g of earbachoI in the septal area. B) Inhibition 
produced by 150 ~tg of atropine upon the drinking effect of car- 
bachoL The bars indicate the standard deviation1 of the mean; the 
number of rats are indicated between parentheses. Stereotaxic 
coordinates: F, 8.0; L, 0.3; H, + 1.0. Total water: tap water plus 
water of saline solution. 


