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no t  coincide w i th  t he  c h a n g e s  of card iac  a c t i v i t y  a n d  
s ign i f i can t  sh i f t s  of t h e  s y s t e m i c  blood pressure .  T h e  g rea t  
l a t en cy  a n d  d u r a t i o n  cha rac te r i s t i c  for  th i s  t y p e  of coro- 
n a r y  r e sponses  p e r m i t  us  to  suppose  t h e m  to be of hu -  
mo ra l  origin.  

Conclusions. Th e  decrease  of c i r cu la t ing  blood vo lume ,  
r e su l t ing  in ol igemic h y p o t e n s i o n ,  m a y  evoke  in anaes -  
t he t i zed  ca t  t h e  ac t ive  cons t r i c to ry  co rona ry  vessel  re- 
sponses  of 2 types ,  one occur ing  i m m e d i a t e l y  a f t e r  s t a r t  
of t h e  h y p o t e n s i o n  a n d  t he  o the r  h a v i n g  a s ign i f i can t ly  
p ro longed  la tency .  

BblB0~lbl. B OCTpbIX OnbITaX Ha KomKax c ayTonepqby3ue~ 
neBo~ oBu/e~ KOpOHapHo~ apTep~u HOCTO~IHHblM 06~e~OM 

I<pOBH n0Ka3aH0, qT0 yMeHbmeHHe o6~eMa IIHpKynHpymllle~ 
Kp0BH, ~10CTHFflBIIIeeCfl y/IaJIeHHeM HeKOT0p0F0 K0~HqeCTBa 
ee na opraHn3Na, BbI3blBaeT CHH>KeHHe o6mero apTepHanb- 
HOF0 RaBJIeHH~I H aKTHBHble KOHCTpHKT0pHble peaKIIHH K0po- 
HapHblX c0cyRoB RByX THHOB, H3 KOT0pblX nepBble B03HHKatOT 
IIpaKTI4qecKH O~IHOBpeMeHHO C HaqanoM F!4nOTeH3HH !4JlI4 C 
He6onbmHM JIaTeaTabIM nepHoRom (oKono 4 ceKyH~I), a BTOpble 
nMelOT )IJIHTeJIbHbI~ nepnoR (o~ono 45 ceKyHR), 
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Intrarenal  Circulation in H e m o r r h a g i c  Hypotens ion  

H e m o r r h a g i c  h y p o t e n s i o n  was  supposed  to be conne c t e d  
w i t h  e x t r e m e  rena l  i schaemia ,  as j u d g e d  by  t he  c learance  
of P A H ,  ev en  if t he  e x t r a c t i o n  ra t io  of P A H  is t a k e n  
in to  cons ide ra t ion  (PHILLIPS et  al.1). I t  is now well 
e s t ab l i shed  t h a t  t h e  decrease  in c learance  va lues  is in p a r t  
a t echn ica l  consequence  of t he  ol iguria  and  cons iderab le  
rena l  blood flow can  be revealed  by  a p p l y i n g  some  di rec t  
m e t h o d  for i ts  e v a l u a t i o n  (SELKURT 2, BALINT a, CARRIERE 
et al. 4, TRUNINGER et  al.5). 

Th e  a im  of th i s  s t u d y  was  t he  d e t e r m i n a t i o n  of t he  
i n t r a r en a l  d i s t r i b u t i on  of blood flow du r ing  h e m o r r h a g i c  
h y p o t e n s i o n .  Our  o b s e r v a t i o n s  were m a d e  on dogs  nar -  
cotized b y  chloralose.  The  following m e t h o d s  were s imul -  
t a n e o u s l y  appl ied :  (1) The  left  k idney  was  a p p r o a c h e d  
by  l a p a r a t o m y  an d  t he  left  r ena l  ve in  was  connec t e d  b y  
m e a n s  of a p las t ic  c a t h e t e r  to the  ex t e rna l  j u g u l a r  vein.  
A T - e x t e n s i o n  of t he  t u b e  m a d e  the  di rect  m e a s u r e m e n t  
of rena l  b lood flow ( R B F  tota l )  and  t h e  t a k i n g  of r ena l  
v e n o u s  blood s a m p l e s  possible.  (2) E x t r a c t i o n  ra t ios  (at 
p l a s m a  P A H  levels of a b o u t  2 rag/100 ml) a n d  TmpA H- 
va lues  (at p l a s m a  P A I l  levels of a b o u t  20 rag/100 ml) 
were assessed.  (3) Blood flow t h r o u g h  va r ious  p a r t s  of 
t he  k i d n e y  was  d e t e r m i n e d  by  SAPIRSTEIN'S ~ m e t h o d  (as 
modif ied  b y  HARSING a n d  PELLEY v) based  on t he  frac- 
t iona l  d i s t r i b u t i o n  of i.v. in jec ted  S6Rb. 

H a v i n g  d e t e r m i n e d  R B F  and  EpA H in t he  n o r m o t e n -  
s ive (control) periods,  the  dogs  were bled to  a rb i t r a r i ly  
se t  blood p re s su re  levels  of 60-80 m m  Hg ;  th i s  level was  
kep t  c o n s t a n t  b y  f u r t h e r  b leed ing  or r e t r ans fus ion ,  re- 
spect ive ly .  45 rain  a f t e r  i nduc ing  t he  h e m o r r h a g i c  h y p o -  
t ens ion  RBFtota b EpA H and TmpA H were de t e rmine d .  
T he  su i t ab le  dose of a~Rb was  t h e n  r ap id ly  in jec ted  a n d  
serial  a r te r ia l  blood s a m p l e s  were t aken .  60 sec a f te r  t he  
S6Rb in jec t ion  t h e  a n i m a l s  were killed b y  the  i.v. in jec t ion  
of a c o n c e n t r a t e d  KC1 solut ion.  

T h e  ap p ro p r i a t e  a r te r ia l  and  renal  v e n o u s  blood s amp le s  
were a n a l y s e d  for P A H - ,  c rea t in ine-  and  SSRb-activity.  
Slices of rena l  cor tex,  ou te r  and  inner  m e d u l l a  were c u t  
a n d  the i r  a c t i v i t y  was  measu red .  T h e  ac i t iv i ty  of t he  
r e m a i n i n g  k i d n e y  s u b s t a n c e  was  assessed  as well. De ta i l s  
of t h e  va r ious  t e c h n i q u e s  are pub l i shed  e lsewhere  s. 

Th e  d i rec t ly  m e a s u r e d  R B F  is cons idered  as t he  t o t a l  
blood flow: RBFtota ~ (ca lcula ted  for 100 g k idney) .  T h e  
resu l t s  of t h e  SqRb-fract ionat ion yie ld  t he  blood flow 
pas s in g  t h r o u g h  t he  capi l lar ies  socalled n u t r i t i v e  flow 
(RBF,,utr). T h e  n u t r i t i v e  flows t h r o u g h  cor tex ,  ou te r  

a nd  inner  medul la ,  are  ca l cu la t ed  for 100 g k i d n e y  u n d e r  
t he  a s s u m p t i o n  t h a t  cor tex,  o u t e r  m e d u l l a  a n d  inner  
me du l l a  weigh  70 g, 20 g a nd  10 g, respect ive ly ,  in 100 g 
k idney .  The  fac t  t h a t  RBFcort + RBFo. m. + RBFi.~n ' 
RBFnon nutr ~ RBFtot~t (Table  I), p rove s  t h a t  our  
a s s u m p t i o n  conce rn ing  t he  d i s t r i bu t i on  of k i d n e y  w e igh t  
is e ssen t ia l ly  correct.  

Table I. Intrarenal distribution of blood flow 

Control Hemorrhagic 
conditions hypotension 

nfl/min ml/min Inl/min inl/min 
per 100 g per 100 ml per 100 g per 100 nfl 
kidney RBFtota t kidney RBFtota l 

:E s~ ~ ~ s~ 
n ~ 12 n 11 

Arterial pres- 133 :t: 4 71 ~_ 3 
sure mmHg 
RBFtota l 421 ~: 37 100.0 163 ~ 24 100.0 
RBFnutr 400 :]- 34 95.0 130 ~- 15 79.8 
RBFcort 338 :J= 29 80.3 106 :]_ 11 65.0 
RBFo.m. 56 i 8 13.3 19 =}- 4 11.6 
RBFI.m. 8 4- 1 1.9 3 i 0.6 1.9 
RBFnon nutr. 21 • 18 5.0 34 :]: 12 20.9 

423 100.5 162 99.4 
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The  i n t r a r e n a l  d i s t r i b u t i o n  of b lood  flow in con t ro l  
cond i t ions  is s h o w n  in t h e  left  co lumns  of Tab le  I a n d  I I .  
The  di f ference b e t w e e n  RBF,ota~ a n d  RBFn,a, .  is not 
s ignif icant ,  i.e. p rac t i ca l ly  t h e  whole  b lood  flow of t he  
k i d n e y  passes  t h r o u g h  t he  p e r i t u b u l a r  capil laries.  The  
ra t io  of cor t ica l  to  t o t a l  b lood  flow a m o u n t s  to  0.80. 
E x t r a c t i o n  r a t i o  of P A H  shows a m e a n  of 0.79. The  
i d e n t i t y  of these  f igures  (i.e. 0.80 and  0.79) f avours  t he  
concep t ion  of REUBI9 t h a t  in  t he  cor tex  EpA H ~ 1 a n d  
in t h e  medu l l a  EpA H ~ O. 

In  h e m o r r h a g i c  h y p o t e n s i o n  (r ight  co lumns  of the  
Tables)  b o t h  t o t a l  a n d  n u t r i t i v e  b lood flows are d imin-  
i shed;  t he  decrease  in b lood  flow is more  p r o n o u n c e d  
t h a n : t h a t  of a r t e r i a l  p ressure  a n d  t he  ca lcu la ted  rena l  
res i s tance  is s o m e w h a t  increased.  There  is a s ign i f ican t  
d i f ference b e t w e e n  t he  t o t a l  a n d  n u t r i t i v e  f low va lues  
w i t h  a b o u t  20% of t h e  t o t a l  flow pass ing  t h r o u g h  non-  
n u t r i t i v e  channe ls .  T h e  cor t ica l  (nu t r i t ive)  b lood  flow 
is a b o u t  15~ less t h a n  in con t ro l  condi t ions .  T he  ra t io  
co r t i ca l / t o t a l  b lood  flow a n d  t he  e x t r a c t i o n  ra t io  of P A H  
a m o u n t  to  0.66 a n d  0.64, respect ively .  

I t  seems to be  a n  obv ious  conclus ion  t h a t  in hemor -  
rhag ic  h y p o t e n s i o n  a b o u t  15% of t o t a l  b lood flow avo id  

Table II 

Control Hemorrhagic 
conditions hypotension 
7 ~ - ~  (12) ~ s ~  (11) 

t he  co r t i ca l  p e r i t u b u l a r  capil laries.  S imi lar  conclusions  
were d r a w n  by  G6M6RI e t  al. l~ who  d e m o n s t r a t e d  mor-  
phologica l ly  a r t e r i o -venous  s h u n t s  in  corrosion p repa -  
ra t ions .  

I t  is a s sumed  t h a t ,  in  ana logy  to m a n y  k inds  of t issues 
(ZWEIFACH12), t h e  'mic roc i r cu la t ion '  w i t h i n  t he  k idney  
consis ts  of a r t e r io -venous  capi l lar ies  ( tho roughfa re  chan-  
nels), f rom which  t he  t r u e  capi l lar ies  b r a n c h  off;  a t  t he  
or igin of the  ou t f lowing  b r a n c h e s  ' p recap i l l a ry  sph inc te r s '  
con t ro l  t he  flow in t he  t r u e  capil laries.  I t  is f u r t h e r  as- 
sumed  t h a t  t h e  e n h a n c e d  s y m p a t h e t i c  d i scharge  caused 
b y  b leeding  leads  to a r t e r io la r  cons t r i c t ion  w i t h i n  the  
k i d n e y  and  t h e  a u g m e n t e d  t one  of t h e  p recap i l l a ry  
sph inc te r s  s h u n t s  off p a r t  of the  b lood  f rom p e r i t u b u l a r y  
capil laries.  

Zusammenfassung .  D u r c h  s i m u l t a n e  E r m i t t l u n g  der  
t o t a l e n  u n d  der  n u t r i t i v e n  N i e r e n d u r e h b l u t u n g ,  sowie 
der  P A H - E x t r a k t i o n  u n d  -Sekre t ion ,  wurde  festgestel l t ,  
dass  w~Lhrend e iner  hS.morrhagischen H y p o t o n i e  (1) der  
N i e r e n w i d e r s t a n d  ans te ig t ,  (2) der  re la t ive  Ante i l  der  
M a r k d u r c h b l u t u n g  u n v e r / i n d e r t  b l e ib t  und  (3) e twa  15% 
der  g e s a m t e n  D u r c h b l u t u n g  in der  R i n d e  d u r c h  ar ter io-  
ven6se  A n a s t o m o s e n  gele i te t  wird  bzw. die pe r i t ubu lg ren  
Kap i l l a r en  ve rmeide t .  
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Ccrea t 48 4- 4 5 • 2 
TmpAH 12.5 =}= 1.3 6.1 i 1.1 
E p A H  x 0.79 4- 0.02 0.64 4- 0.07 
RBFcort 0.80 -t- 0.04 0.67 =[= 0,04 

RBFtotal 

XLpAH/TmpA H < 0.7. 
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0 b e r  den  E in f lus s  von  N a t r i u m s u l f i t ,  N a t r i u m t e l l u r i t  und N a t r i u m s e l e n i t  auf  die R e t e n t i o n  von  
Zink,  K a d m i u m  und Q u e c k s i l b e r  i m  O r g a n i s m u s  

Bei  a k u t e n  V e r s u c h e n  a n  M~usen h a b e n  wir  nachgewie-  
sen, dass  N a t r i u m s e l e n i t ,  das  gleichzei t ig  m i t  HgC12 appl i -  
z ier t  wurde ,  die R e t e n t i o n  des  Quecks i lbers  im Orga-  
n i s m u s  bewirk t ,  wobe i  es zu wesen t l i chen  Ver / inde rungen  
in der  Ve r t e i l ung  des Quecks i lbers  in  O r ganen  k o m m t  1. 

Bei  V e r s u c h e n  a n  M~iusen (c~, Gewich t  18-20 g) wurde  
die R e t e n t i o n  der  Meta l le  im Organ i smus  n a c h  i.v. Appl i -  
k a t i o n  yon  65ZNC12, nsmCdC12 u n d  2~ (mi t  Tr~iger) 
sowie der  E inf luss  der  g le ichzei t igen  s.c. A p p l i k a t i o n  yon  
Na t r i umsu l f i t ,  N a t r i u m t e l l u r i t  u n d  N a t r i u m s e l e n i t  auf  
diese R e t e n t i o n  vorfolgt .  Alle V e r b i n d u n g e n  w u r d e n  in 
der  Dosis  3 • 10 .3 m M / k g  (Aktivit~it  der  m i t  Rad io i so to -  
pen  m a r k i e r t e n  Chlor iden  e twa  3 [xCi pe r  Maus)  appl iz ier t .  
J ede  K o m b i n a t i o n  der  v e r a b r e i c h t e n  Stoffe wurde  i m m e r  
e iner  G r u p p e  v o n  8 MAusen appl iz ier t .  A m  1., 7. u n d  28. 
Tage  n a c h  der  A p p l i k a t i o n  wurde  die R e t e n t i o n  de r  Me- 
ta l le  m i t t e l s  G e s a m t k 6 r p e r m e s s u n g  de r  Tiere  m i t  d e m  
Sz in t i l l a t ionskr i s t a l l  N a J  (T1) u n d  u n t e r  A n w e n d u n g  yon  
G a m m a s p e k t r o m e t r i e  fes tges te l l t ;  bei  K a d m i u m  wurde  

die B r e m s s t r a h l u n g  X gemessen.  Die Ergebn i s se  s ind in 
der  Tabel le  zusammengefas s t .  

A m  w i r k s a m s t e n  zeigt  s ich Na t r iumse l en i t ,  das  n ich t  
n u r  die R e t e n t i o n  des Quecksi lbers ,  sonde rn  auch  des 
K a d m i u m s  bewirk t .  N a t r i u m t e l l u r i t  v e r u r s a c h t  n u r  die 
R e t e n t i o n  des Quecksi lbers ,  wobei  seine W i r k u n g  schw~- 
cher  is t  als die des Selenits.  N a t r i u m s u l f i t  h a t  keine  
e rh6h t e  R e t e n t i o n  der  b e n i i t z t e n  Meta l le  im Organ i smus  
zur  Folge. Die Aussche idung  von  Z ink  wurde  yon  ke inem 
der  v e r w e n d e t e n  Stoffe  wesen t l i ch  beeinf tuss t .  

N a t r i u m s e l e n i t  u n d  N a t r i u m t e l l u r i t  werden  i m  Orga-  
n i smus  reduz ie r t  ~,3. Das  R e d o x p o t e n t i a l  der  b e n i i t z t e n  
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