
15. 1. 1970 Specialia 63 

I n  e iner  Re ihe  v o n  Versuchen  w u r d e u  die t - Iypo tha lami  
m i t  E D T A  (10-aM ) v o r b e h a n d e l t  u n d  ansch l iessend  in 
R i n g e r - L 6 s u n g  suspend ie r t .  Die s p o n t a n e  A m i n - F r e i -  
s e t zung  is t  u n t e r  d iesen B e d i n g u n g e n  e twas  geringer ,  
w~thrend die W i r k u n g  des Carbacho ls  auf  die Nor-  
a d r e n a l i n - F r e i s e t z u n g  p r a k t i s c h  au fgehoben  wird.  Car- 
b a c h o l  i s t  also s u c h  in der  Lage,  die A m i n - A b g a b e  zu 
e r h 6 h e n ;  seine W i r k u n g  is t  j edoch  ka lz iumabh / ing ig .  
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Einf luss  von  Ka l z ium u n d  Ace ty lcho l in  auf  die Norad rena l i n -  
Fre i se tzung .  K,  Kon t ro l l en ;  Ca ++, 5 •  Ka lz ium-Chlo r id ;  
CAR,  1 , 4 •  4 M  Carbacho l .  E D T A ,  10 ~M. I n k u b a t i o n :  20 m i n  
bei 37 ~ Mi t te lwer te  y o n  4 -5  Versuehen  u n d  de ren  mi t t l e r e  Fehler .  

D e m n a c h  se tzen  K a l z i u m - I o n e n  u n d  Ace ty lcho l in  
n i c h t  n u r  aus  subzellul~tren P a r t i k e l n ,  sonde rn  a u c h  aus  
den  i n t a k t e n  Zellen des H y p o t h a l a m u s  A m i n e  frei. Auf  
G r u n d  de r  vo r l i egenden  Versuche  k a n n  die M6gl ichkei t  
n i c h t  ausgeschlossen  werden,  dass  d u r c h  diese Stoffe 
auch  z y t o p l a s m a t i s c h e s  A m i n  f re igese tz t  wird.  Es  is t  
j edoch  wahrsche in l i ch ,  dass  die d u r c h  Ace ty lcho l in  
bed ing t e  Depo la r i s a t i on  der  Z e l l m e m b r a n  den  E i n s t r o m  
yon  K a l z i u m - I o n e n  erm6gl ich t ,  die d a n n  das  subzellul~Lre 
gespe icher te  N o r a d r e n a l i n  f re i se tzen  1. Fi i r  diese A n n a h m e  
sp r i ch t  s u c h  die Ta t sache ,  dass  im H y p o t h a l a m u s  Nor-  
ad rena l i n  z u m  gr6ss ten  Teil  subzellul~tr gespe icher t  
vor l i eg t  7,1 

Da  in  v i v o  K a l z i u m  u n d  Ace ty lcho l in  die A b g a b e  yon  
N o r a d r e n a l i n  aus  d e m  H y p o t h a l a m u s  ebenfMls  s t a r k  
e rh6heu  s, k a n n  a n g e n o m m e n  werden,  dass  auch  im 
Z e n t r a l n e r v e n S y s t e m  das  aus  den  cho l ine rgen  N e u r o n e n  
f re iwerdende  Ace ty lcho l in  die A b g a b e  des A m i n s  aus  den  
n o r a d r e n e r g e n  N e u r o n e n  e rh6ht .  

Summary. R a t  h y p o t h a l a m i  were i so la ted  a n d  incu-  
b a t e d  a t  37~ in R i n g e r  solut ion.  B o t h  ca lc ium a n d  
ace ty lcho l ine  e n h a n c e  t h e  release of no rad rena l ine .  Tile 
effect  of ace ty l cho l ine  is d e p e n d e n t  on  t he  p resence  of 
c a l c i u m  ions. 
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Kinins  and Kin inogen  in E n d o t o x i n  S h o c k  1 

The  m a i n  pha rmaco log ica l  effects  of k in ins  are : s m o o t h  
muscle  c o n t r a c t i o n  s, v a s o d i l a t a t i o n  a, increase  of micro-  
vascu la r  p e r m e a b i l i t y  4, p r o d u c t i o n  of pa in  5, a n d  p e r h a p s  
t he  e m i g r a t i o n  of l eukocy tes  6. The re  h a v e  been  n u m e r o u s  
i nves t i ga t i ons  to  d e t e r m i n e  w h e t h e r  k i n i n s  c a n  b e  re- 
spons ib le  for s imi la r  cond i t ions  in the  presence  of ce r t a in  
phys io log ica l  or pa tho log ica l  s i t ua t ions  7. 

T h e  p a r t i c i p a t i o n  of k in ins  in t h e  n o r m a l  va sod i l a t i on  
m e c h a n i s m  of t h e  s a l iva ry  g lands  and  t h e  pancreas ,  a n d  
in t h e r m a l  v a s o d i l a t a t i o n  ha s  been  postulatedS-10.  
T h e r m a l  va sod i l a t i on  and  exercise in  h u m a n  be ings  do 
no t  increase  t he  c o n t e n t  of k in ins  in  t he  venous  e f f luen t  
f rom the  vasod i l a t ed  area  n,12. An  increase  of p l a s m a  
k in ins  has  been  r epo r t ed  in acu te  necrosis  of t he  panc rea s  13. 
I n  p a t i e n t s  w i t h  t he  carc ino id  syndrome ,  t he  vasod i l a t a -  
t ion  f lush was  a c c o m p a n i e d  b y  a n  increase  of k in ins  in 
h e p a t i c  venous  b lood  14. 

In  1950, B E R A L D O  15 r epo r t ed  t he  presence  of t h e  free 
b r a d y k i n i n  in t he  b lood  of dogs p rev ious ly  in jec ted  w i t h  
pep tone .  Since then ,  a l t h o u g h  m u c h  resea rch  ha s  been  

done  to  e luc ida te  t he  role of t he  k in ins  in shock,  resu l t s  
h a v e  been  c o n t r a d i c t o r y  15-18. Th i s  s t u d y  f u r t h e r  inves t i -  
ga tes  t he  poss ible  role of t he  k in in  sys t em in shock  pro-  
duced  b y  e n d o t o x i n  in dogs. 

Materials and methods. I n  Vi t ro  E x p e r i m e n t s .  3 a l iquo t s  
of 50 ml h e p a r i n i z e d  venous  b lood  were i n c u b a t e d  w i t h  
2 m g  of e n d o t o x i n  19 a t  37~ for  0, 2.5 and  15 min .  Two 
50 ml  a l i quo t s  w h i c h  d id  no t  c o n t a i n  e n d o t o x i n  were in- 
c u b a t e d  for 0 a n d  15 m i n  a t  37 ~ to  serve  as controls .  
Fol lowing the  i n c u b a t i o n  per iod  we t ook  smal l  a l i quo t s  
f rom each  sample  a n d  d e t e r m i n e d  t h e  b r a d y k i n i n o g e n  
c o n t e n t  of t he  p l a sma ,  accord ing  to  t he  m e t h o d  of 
FASCIOLO et  al. 2~ The  r e m a i n d e r  of each  sample  was  t h e n  
p r e c i p i t a t e d  w i t h  4 vol. of 96% e t h a n o l  a n d  processed  to 
e s t i m a t e  t h e  c o n c e n t r a t i o n  of k in ins  a f t e r  t he  m e t h o d  of 
BINIA et  al. 21. 

I n  Vivo  E x p e r i m e n t s .  9 mongre l  dogs were a n a e s t h e -  
t ized  i.v. w i t h  N e m b u t a l ,  30 m g / k g  of b o d y  weight .  Blood  
pressure  was  r ecorded  w i t h  a m e r c u r y  m a n o m e t e r  con-  
nec t ed  to  t he  ca ro t id  a r te ry .  Blood samples  were  ob- 
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ra ined  from a po lye thy lene  ca the te r  whose  t ip  lay 
ad jacen t  to  t he  r igh t  a t r ium.  

Shock was  induced  in 5 of these  dogs by  in jec t ion  of 
endo tox in  (2 mg/kg,  i.v.). F r o m  samples  of venous  blood 
t a k e n  before, and a t  10, 60 and 120 min  af ter  t he  endo- 
tox in  inject ion,  we e s t ima ted  the  kinins and  b rady-  
k in inogen content .  

To de te rmine  whe the r  the  kinins es t imat ion  m e t h o d  
could effect ively de tec t  the  release of these  subs tances  in 
c i rcula tory  blood, 2 dogs were  in jec ted  wi th  hog pancreas  
Kal l ikrein  (Padut ine ,  Bayer) .  One was in jec ted  wi th  40 
units,  t he  o ther  wi th  80 uni ts  i.v. Venous  blood was d rawn  
before, and  at  3, 7 and  15 min  af ter  in jec t ion  for kinins 
es t imat ion .  

The effect  of b lood sampl ing  on p lasma  kinin and  
b radyk in inogen  levels was  de t e rmined  by  drawing  50 ml  
a l iquots  of venous  blood f rom 2 dogs a t  0, 10, 60 and  
120 rain. A small  blood sample  was  t aken  before each 
b lood-drawing  and  its b radyk in inogen  concen t ra t ion  
es t imated .  

Results.  In  the  in vi tro exper iments ,  when blood was 
incuba ted  wi th  or wi thou t  endotoxin ,  no s ignif icant  dif- 
ference in t he  b radyk in inogen  con ten t  of plasma existed.  
No de tec tab le  a m o u n t s  of kinins  were found in any  of the  
samples.  

In  the  in vivo exper iments ,  a rapid  fall in mean  ar ter ial  
pressure  occurred a f te r  endo tox in  adminis t ra t ion ,  fol- 
lowed by  a per iod of increase in ar ter ia l  pressure  to  sub- 
no rma l  levels, and  t h e n  a second decrease in m e a n  pres- 
sure. In  all b lood samples,  we found  no de tec tab le  kinins, 
nor  were there  s ignif icant  differences in the  kininogen 
co n t en t  of p la sma  ob ta ined  before and  af ter  endo tox in  
injections,  t h o u g h  a wider  d ispers ion was found  af ter  
endo tox in  in jec t ion  (Figure 1). Kal l ikrein in jec t ion  pro- 
duced  a p ro found  fall in ar ter ia l  pressure  which coincided 
wittl  a release of kinins (Figure 2). Blood sampl ing  did no t  
affect  t he  b radyk in inogen  and kinin content .  

Discussion.  I n c u b a t i o n  of endo tox in  wi th  blood samples  
failed to release kinins.  Fu r the rmore ,  we found no a m o u n t  
of kinins  released af ter  i.v. in jec t ion  of endo tox in  in the  
dog. The kinin con ten t  of venous  blood was below the  
sens i t iv i ty  of the  m e t h o d  employed  (0.1 Fg/100 ml of 
blood). The expe r imen t s  involving i.v. in ject ions  of 
Kal l ikrein  d e m o n s t r a t e d  t h a t  t he  m e t h o d  used in detec t -  
ing release of kinins in c i rculat ing blood was reliable. No 
s ignif icant  differences in the  kininogen con ten t  of p lasma 
were no ted  at  var ious  in terva ls  following onset  of shock. 
Pe rhaps  we could no t  conf i rm the  f inding of increased 
circulat ing polypept ide- l ike  subs tances  as r epor ted  by  
KOBOLD et  al. 22-24 because of differences in the  specifici ty 

mm/Hg 
150 F • 

 -ao t 30 
o L 

~ l z [  ~ , . .  : 

Time 
Fig. 1. Plasma bradykininogen and arterial pressure, before endo- 
toxin injection, and at 10, 60 and 120 min after endotoxin injection. 
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Fig. 2. Arterial pressure and blood kinins before and at 3, 7 and 15 
rain after injection of 80 and 40 U of hog pancreas Kallikrein (HPK). 

1 Supported in part by a grant of the Consejo Naeional de Investi- 
gaciones Cientificas y T6cnieas (CNICT), Argentina. 

2 M. SCHACHTER, Fedn. Proe. 27, 49 (1968). 
3 M. ROCHA E SILVA, W. T. BERALDO a n d  G. ROSENFIELD, Am. J .  

Physiol. 756, 261 (1949). 
4 D. J .  HOLDSTOCK, A. P. MATHIAS a n d  M. SCHACHTER, Dr. J .  

Pharlnae. 12, 149 (1957). 
5 D. ARMSTRONG, J .  B. JEPSON, C. A. KEELE a n d  J .  W.  STEWART, 

J. Physiol. Lond. 735, 350 (1957). 
6 R. C. GRAHAM JR., R. H .  J~BERT, O. D. RATNOFF a n d  J .  M. MOSES, 

J. exp. Med. 121,807 (1965). 
R. W. KELLERMEYER and C. GRAHAM JR., New Engl. J. Med. 279, 
754, 802, 859 (1968). 

s S. M. HILTON and G. P. LEWIS, J. Physiol. Lond. 728, 235 (1955). 
9 G. P. LEWIS, Gastroenterology 52, 406 (1967). 

10 M. ROCHA E SILVA and A. ANTONIO, Medna. exp. 3, 371 (1960). 
I 1 0 .  A. CARRETERO, A. NASJLETTI a n d  J .  C. FASCIOLO, E x p e r i e n t i a  

21, 141 (1965). 
12 M. J .  ALLV~'OOD a n d  G. P. LE~vIs, J .  Physiol .  Lond.  170, 571 (1964). 
13 A. P. THAL, E. ]~. KOBOLD a n d  M. J .  I-IOLLENBERG, Am.  J .  Surg.  

105, 708 (1963). 
14 j .  A. OATES, K. MELMON, A. SJOERDSMA, L. GILLESPIE and D. T. 

MASON, Lancet 7, 514 (1964). 
15 W. T. BERALDO, Am. J. Physiol. 753, 283 (1950). 
is M. E. WEBSTER and W. R. CLARK, Am. J. Physiol. 197, 406 (1959). 
17 A. S. NIES, R. P. FORSYTH, H.  E.  WILLIAMS a n d  K. L. MELMON, 

Circulation Res. 22, 155 (1968). 
18 ]~. G. ERDOS and I. MIWA, Fedn. Proe. 27, 49 (1968). 
1~ Bacterial lipopolysaccharide B prepared from Salmonella typhosa 

(Difco Laboratories, Mich., USA). 
20 j .  C. FASCIOLO, J .  ESPADA a n d  O. A. CARRETERO, Aeta physio l .  

latinam. 73, 215 (1963). 
21 A. BIN!A , J. C. FASCIOLO and O. A. CARRETERO, Aeta physiol, 

latinam. 13, 101 (1963). 
22 E. ]~. KOBOLD, R. LUCAS a n d  A. P.  THAL, Chemica l  n4ediators  in  

clinical septic shock, Clinical Congress 1963 (American College of 
Surgeons, Chicago 1963), 13, p. 16. 

23 E. E. KOBOLD, R. PREUTT a n d  A. P. THAL, Clin. Res.  lO, 289 
r 

24 E. E.  KOBOLD, R. LOVELL, W. KATZ a n d  A. P. TEAL, Surg.  Gyn .  
Obst. 118, 807 (1964). 



15. 1. 1970 Specialia 65 

of t he  m e t h o d s  employed .  Therefore ,  we m a y  conc lude  
t h a t  if k in ins  are re leased du r ing  e n d o t o x i n  shock  in dogs, 
t h e  c o n c e n t r a t i o n  does no t  seem suf f ic ien t ly  large  to  
ascr ibe  a physiologic  role to  t h e m .  Fol lowing s imi la r  
h y p o t e n s i v e  episodes  p roduced  b y  Ka l l ik re in  in jec t ion ,  
we de t ec t ed  cons iderab le  a m o u n t s  of k inins .  Our  s t u d y  
showed  no s ign i f ican t  p a r t i c i p a t i o n  of t he  p l a s m a  k in ins  
in  endo tox i c  shock in t h e  dog. 

]~dsumd. A u c u n e  q u a n t i t 6  d6 tec tab le  de k in ines  ne fur  
t r ouv6e  aprbs  a d m i n i s t r a t i o n  d ' e n d o t o x i n e  et  Yon 
n ' o b t i n t  pas  de diff6rence s igni f ica t ive  d a n s  le c o n t e n u  
p l a s m a t i q u e  en k in inog~nes  apr~s l ' in jec t ion .  Nos r6sul- 

t a t s  n ' a t t r i b u e n t  aux  k in ines  a u c u n e  p a r t i c i p a t i o n  
s igni f ica t ive  ~ l ' h y p o t e n s i o n  du  choc endo tox ique .  
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Fehlerkorrekturen  bei s t ereo log i schen  M e s s u n g e n  an mens ch l i chen  Plazenten:  3. Der H o l m e s - E f f e k t  

W e n n  a n  P a r a f f i n s c h n i t t e n  v o n  m ens ch l i chen  P l a z e n t e n  
Z o t t e n v o l u m e n  u n d  -oberflAche m i t  Hilfe des I n t e g r a -  
t i onsoku la re s  b e s t i m m t  werden  sollen, so muss  ausser  de r  
S c h r u m p f u n g  u n d  der  S c h n i t t s t a u c h u n g  1 a u c h  eine 
wei tere  Feh le rque l le  be r f icks ich t ig t  werden :  I m  Gegen-  
sa tz  zu Anschl i f fen  in der  P e t r o g r a p h i c  k a n n  be i  d i cke ren  
h i s to log i schen  S c h n i t t e n  d a s  Messergebnis  zu hoch  sein, 
d a  a u c h  n i c h t  d i r e k t  in  der  op t i schen  E b e n e  gelegene 
Teile m i t g e m e s s e n  werden.  Diese E r s c h e i n u n g  wird  als 
H01mes-Ef fek t  beze i chne t  2. F i i r  kugelige O b j ek t e  s ind 
K o r r e k t u r f a k t o r e n  b e k a n n t ,  die es e r lauben,  den  Einf luss  
des Ho lmes -Ef fek t e s  a u s z u s c h a l t e n  ~, 3. Die P l a z e n t a r z o t -  
t e n  j edoch  s ind eher  aus  zy l indr i schen  A b s c h n i t t e n  auf-  
gebau t .  Es  gai t  d a h e r  fes tzuste l len ,  inwiefern  im Fal le  de r  
m e n s c h l i c h e n  P l a z e n t a  das  Mess resu l t a t  bei  ve r sch i edene r  
S c h n i t t d i c k e  d u r c h  den  H o l m e s - E f f e k t  bee inf luss t  wird.  

Material und Methode. Als U n t e r s u c h u n g s m a t e r i a l  
d i e n t e n  die bei  de r  U n t e r s u c h u n g  der  S c h n i t t s t a u c h u n g  
bere i t s  b e s c h r i e b e n e n  P a r a f f i n s c h n i t t e  m ens ch l i che r  P la -  
z e n t e n  1. Die Messung  von  Z o t t e n v o l u m e n  u n d  -ober-  
fliiche erfolgte  bei  e iner  Vergr6sse rung  von  320 x m i t  
Hilfe des I n t e g r a t i o n s o k u l a r e s  n a c h  MERZ *. Fi i r  jede  
S c h n i t t d i c k e  w u r d e n  30 Bi ldfe lder  aus  d e m  gle ichen 
S c h n i t t  ve rmessen ,  u n d  zwar  in  dre i  v o n e i n a n d e r  u n a b -  
h / ingigen Serien u n d  in unregelm/iss iger  Re ihenfo lge  de r  
Schn i t t d i cken .  Die E r f a h r u n g  h a t t e  gezeigt,  dass  be i  
dieser  Aufg l i ede rung  der  d u r c h  den  Messenden  ve ru r -  
sach te  s y s t e m a t i s c h e  Feh le r  a m  k le ins t en  geha l t en  
werden  k a n n .  

Ergebnisse und Diskussion. Es  w/ire zu e rwar ten ,  dass  
infolge des Ho lmes -Ef fek te s  die gemessenen  W e r t e  v o n  
Z o t t e n v o l u m e n  u n d  -oberfl / iche bei  den  d icken  S c h n i t t e n  
h 6 h e r  l iegen wfirden.  Dies is t  abe r  n a c h  d e m  E r g e b n i s  
unsere r  Messungen  n i c h t  der  Fa l l  (F iguren  1 u n d  2). F i i r  
die Ober f l / i chenmessung  sche inen  sogar  die W e r t e  fiir die 
d icke ren  Schn i t t e  b e d e u t e n d  n iedr iger  zu l iegen als ffir 
die d i i nnen  Schn i t t e .  N a c h  der  in  d iesem Fal l  j edoch  

u n e r l / i s s l i c h e n  K o r r e k t u r  des Einf lusses  der  S c h n i t t -  
s t a u c h u n g  I e rg ib t  s ich sowohl  fiir das  Z o t t e n v o l u m e n  als 
a u c h  ftir die Zot tenoberf l~iche eine Regress ionsgerade ,  die 
n u r  u m  e inen  ger ingen,  s t a t i s t i s ch  n i c h t  s ign i f ikan ten ,  
B e t r a g  y o n  der  H o r i z o n t a l e n  abweich t .  

Die Erk l / i rung  fiir das  F e h l e n  eines Anst ieges  der  W e r t e  
in  R i c h t u n g  der  d i cke ren  S c h n i t t e  is t  da r in  zu suchen ,  
dass  es bei  z u n e h m e n d e r  S c h n i t t d i c k e  v e r m e h r t  zu 
i J b e r l a g e r u n g e n  y o n  Z o t t e n a n s c h n i t t e n  k o m m t ,  die das  
E r f a s sen  des G e s a m t v o l u m e n s  u n d  der  Gesamtober f l i i che  
erschweren .  Bei  de r  V o l u m e n m e s s u n g  beispielsweise  

w u r d e n  p ro  Bi ldfeld  d u r c h s c h n i t t l i c h  20 T r e f f e r p u n k t e  
gez/ihlt.  W e n n  n u n  in j e d e m  Bi ldfe ld  d u r c h  O b e r l a g e r u n g  
v o n  Z o t t e n a n s c h n i t t e n  2 T r e f f e r p u n k t e  der  ZXhlung en t -  
gehen,  so e n t s p r i c h t  dies e inem Ver lus t  yon  10%. E i n  

2 3  V o l u r n e n  

. . . .  . . . .  

Fig. 1. Einfluss der Schnittdicke auf die Messung des Zotten- 
volumens. Die anhand der gezfthlten Trefferpunkte berechnete 
Regressionsgerade des Volumens zeigt keinen Anstieg in Richtung 
der dickeren Schnitte (Regressionskoeffizient b = -- 0,036). 

54 
�9 O b e r f l ~ i c h e  

50 " ' ' ,  

41 ' ' ' ' ' . . . . .  
~o zop. 

Fig. 2. Einfluss der Schnittdicke auf die Messung der Zottenober- 
flfiche. Die berechnete Regressionsgerade zeigt keinen Anstieg in 
Riehtung der dickeren Sehnitte (Regressionskoeffizient b = --0,11, 
ohne Stauchungskorrektur sogar b =--0,28,  siehe gestrichelte 
Gerade). 
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