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Table III. Variance analysis of data in Table II. 
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Source of variation Sum of squares Degree of Variance F-test 
freedom 

Between treatments 66 710 1 66 710 
Between days 326 710 4 81 678 
Interaction 63 314 4 15 829 
Within treatments 356 582 40 8 764.5 
Total 813 316 49 

F[1,40] = 66 710/8 765 = 7.61 
F[4.40] = 81 678/8 765 = > 9 
F[4.40] = 15 829/8 765 = < 2 

p < 0.01/ 
p < 0.005/ 
p > 0.05/ 

recorded.  Resul t s  are given in Table  I I  and eva lua t ion  
wi th  var iance  analysis  in Table I I I .  

Our f indings provide  s t rong  evidence t h a t  the  AMS ad- 
minis tered  1 daY before and 3 days  af ter  the  inocula t ion of 
the  antigen,  caused a s ignif icant  increase in the  number  of 
haemolyt ic  plaques.  

For  the  t ime  being we canno t  expla in  the  mechan i sm of 
th is  a d j u v a n t  effect. We m a y  p resume  t h a t  the  enhanc ing  

17 E. R. UIVANUE, B. A. ASKONAS and A. C. ALLISON, J. Immun. 103, 
71 (1969). 

effect  of AMS is s imilar  to t h a t  of endotoxin ,  i.e. it  exer ts  
a toxic  effect  on macrophages  ~vith subsequen t  damage  o f  
the  lysosomal  membrane~7. 

Zusammen/assung .  Bei t rag  zur Frage  fiber den Einf luss  
des A n t i m a k r o p h a g e n s e r u m s  auf die Ant ik6rpersyn these .  

MARGARET SURJ~N 

Laboratory of Immunology ,  
Nat iona l  Ins t i tu te  o/ Publ ic  Health, Gyali ut. 2-6,  
Budapes t  (Hungary),  28 September 1971. 

Effect of H y p o p h y s e c t o m y  on S o d i u m  Excret ion  in 
m e  Expans io lr  

One of the  mos t  cont rovers ia l  p rob lems  of t he  mecha-  
n ism of homeos ta t i c  increase of renal  sodium excre t ion  
dur ing  extracel lular  fluid volume expans ion  is the  ques t ion  
of the  exis tence of a na t r iu re t ic  hormone .  Those who are 
inclined to  a d m i t  its exis tence suggest  t h a t  such a hor-  
mone  could p rom o te  an increase of sod ium excre t ion  by  
decreasing sodium reabsorp t ion  in the  renal  tubules  and 
possibly by  di la t ing the  renal  vascular  bed as .well (for 
more  deta i led  in fo rmat ion  see recen t  reviewsl-S).  In  
searching for the  source of a na t r iure t ic  ho rmone  in t he  
organism, mos t ly  t echniques  of organec tomies  have  been 
used. I t  was found  t h a t  ne i ther  decapi ta t ion ,  nor  hepa-  
t e c t o m y  and  n e p h r e c t o m y  (the la t t e r  in cross-circulat ion 
exper imen t s  6) Substant ia l ly  inf luenced natr iuresis  dur ing 
extracel lu lar  fluid volume expans ion  wi th  saline 7, s How-  
ever, expans ions  wi th  saline (or Dext ran)  in such experi-  
m e n t s  m a y  have  been the  cause of a par t ia l  increase of so- 
d ium excre t ion  by  di lu t ing p lasma  pro te ins  and decreas- 
ing haema toc r i t  9-n. Such a par t ia l  saluret ic  effect  of di lut-  
ing factors  migh t  be mis taken  for an effect  of a na t r iu re t ic  
hormone  of u n k n o w n  origin as the  par t icu lar  o rganec tomy  
failed to  p r e v e n t  natr iuresis .  

On the  o the r  hand ,  e lectrolyt ic  lesions of the  pos ter ior  
h y p o t h a l a m u s  were found to  have  weakened  the  saluret ic 
response  to  the  expans ion  12,13; the  renal  ex t rac t s  of salu- 
retic dogs induced na t r iurer i s  in the  k idneys  of non-ex-  
panded  animals  14. 

The discrepancies  in the  results  of s tudies  on the  role of 
various organs  in the  mechan i sm of the  'vo lume '  na t r iure-  
sis induced us to reexamipe  the  possibi l i ty  of a cerebral  
origin of a na t r iu re t ic  ho rmone  wi thou t  d i lu t ing blood 
dur ing  in t ravascu la r  expansion.  

Mater ials  and methods. 10 male  ra t s  of Wis t a r  s t ra in  
weighing be tween  250-270 g were anes the t ized  by  Inac t i n  
P r o m o n t a  (100 mg  per  100 g of b o d y  wt.),  3 rag of Decor- 
t on  Spofa (desoxycor t icos te ronum acet icum, solutio oleo- 
sa) were in jec ted  subsequen t ly  i.m., t h e n  the  t r achea  was 

Rats  wi thout  Blood Dilution during  Blood  Volu-  

cannu la ted  and h y p o p h y s e c t o m y  pe r fo rmed  th rough  the  
sphenoid  bone  in 5 ra t s  - the  o ther  group of 5 ra t s  was no t  
hypophysec tomized .  The surgical p repa ra t ion  was com- 
p le ted  by  cannu la t ing  1 carot id  ar tery,  the  jugular  vein, 
femoral  ar tery ,  femoral  vein  and ur inary  b ladder  w i th  
po lye thy lene  ca theters .  Finally,  the  animals  were hepar i -  
nized (300 IU  of H ep a r i n  Spofa i.v. and a cont inous  infu- 
sion of Inul in-C 14 and  Vasopress in  Sandoz/5 I m U  per  h /  
100 g body  wt.  in 1 ml  of saline was s tar ted) .  P l a s m a  f rom 
2 fu r ther  i n t ac t  ra t s  was pooled and admin i s t e red  to t he  
exper imen ta l  an imal  by  means  of an isovolemic exchanged  
infusion 15 in the  a m o u n t  of 33% of the  e s t ima ted  blood 
volume (plasma was infused in to  the  jugular  vein  and the  
equiva len t  volume of blood was w i t h d r a w n  f rom the  caro- 

l H. E. DE WARD~NER, Br. med. J. 3, 611 and 676 (1969). 
,a F. KR0CK, Nephron 6, 205 (1969). 
a I. H.  MILLS, A. Rev. Med. 21, 75 (1970). 
4 j .  H. CORT and B. LICHARDUS, in Regulation oJ Body Fluid Volumes 

by the Kidney (Eds. J. H. CORT and B. LICHARDUS ; S. Karger, Basel 
1970), p. 1. 

a S. S. HOWARDS, J. Urol. 705, 749 (1971). 
6 A. T. VER~SS and J. W. PEARCE, in press. 
T N. G. LEVINSKV, Ann. N.Y. Aead. Sei. 139, 295 (1966). 
8 j .  HELLER and A. NOVAKOV;, Physiologia bohemoslov. 18, 29 

(1969). 
9 E. E. WINDHAGER, in Regulation o/ Body Fluid Volumes by the 

Kidney (Eds. J. H. CORT and B. LICHARDUS; S. Karger, Basel 1970), 
p. 17. 

10 R. W. SCHRIER and L. E. EARLEY, J. elin. Invest. dg, 1156 (1970). 
11 j .  PONEC and B. LICHARDUS, in press. 
13 J. H. CORT and,B. LICHARDUS, Physiologia bohemoslov. 12, 308 

(1968). 
Is B. LICHARDUS, V. JONEC and A. STR~.~OVCOV~, Endocrin. Exper. 

3, 141 (1969). 
14 I. H. MILLS, in Regulation o[ Body Fluid Volumes by the Kidney 

(Eds. J. H. CORT and B. LICHARDU$, S. Karger, Basel 1970), p. 165. 
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The influence of hypophyseetomy on the urine output (V), sodium excretion (UNaV), glomerular filtration rate (GFR) and tubular rejection 
fraction (TRFN~) 

Non-hypophysectomized(n = 5) Hypophysectonfized (n = 5) 
means-t-S.E, means 4- S.E. 

Period Time (rain) P 

V ~tl/min 

Control 1 O- 20 10.424-2.24 3.754-0.64 ns 
Exp. 2 20- 40 38.214-5.37 b 7.434-1.86 <0,001 

3 40- 60 103.124-8.28 o 18.524-2.74 b <0,001 
4 60- 80 34.324-6:65 �9 10.674-2.91 <0.02 
5 80-100 16.324-2.84 7.144-2.71 ns 

U~aV ~tEq/min 

Control 1 0- 20 2.12• 0.074-0.04 <0.02 
Exp. 2 20- 40 7.234-0.94 �9 0.414-0.26 <0.01 

3 40- 60 16:514-1.54 b 2.31-t-0.65 a <0.001 
4 60- 80 6.60• 1.19 c 1.384-0.69 <0.01 
5 80-100 3.81• 0.864-0~64 <0.002 

GFR ml/min 

Control 1 0- 20 2.024-0.39 1.18i0.21 ns 
Exp. 2 20- 40 2.59• 1.884-0.24 ns 

3 40- 60 3.124-0.38 1.704-0.27 <0.02 
4 60- 80 1.98=[:0.20 1.034-0.13 <0.01 
5 80-100 1.704-0.33 0.91=t=0.12 ns 

TRF~a (%) 

Control 1 0- 20 0.594-0.16 0.05• <0.01 
Exp. 2 20- 40 1.904-0.18 b 0.154-0.08 <0.001 

3 40- 60 3.844-0.27 c 1.114-0.39 <0.001 
4 60- 80 2.214-0.29 b 0.81=t=0.29 <0.01 
5 80-100 1,394-0,13 �9 0.57:s <0.05 

All values calculated per 1 g of the kidney Weight. Control, preexpansion period. Exp., blood volume expansion. Letters indicate the 
statistical significance of the values in the periods 2-5 as compared to the control values (period 1) : a p < 0,05 ; b p < 0.01 ; c p < 0.001. P, 
statistical significance of the difference of respective values found in non-hypophysectolnized and hypophyseetoufized groups of animals. 

rid ar tery) .  This  e x c h a n g e d  in fus ion  decreased  t he  h a e m a -  
tocr i t  to a p p r o x i m a t e l y  30% and  t h u s  u r ine  o u t p u t  w a s  
s l igh t ly  increased.  T h e  p rocedure  p e r m i t t e d  us  to  t a k e  
20-rain u r ine  s a m p l e s  for chemica l  ana lys i s  w i t h o u t  a n y  
sor t  of p r e h y d r a t i o n  o f  t he  ra ts .  The  e x c h a n g e d  in fus ion  
was  followed b y  1 h of equi l ibra t ion .  T h e n  t h e  con t ro l  
u r ine  s a m p l e  was  t a k e n  and  d u r i n g  t he  n e x t  per iod t he  in- 
t r a v a s c u l a r  v o l u m e  of t he  e x p e r i m e n t a l  a n i m a l  was  ex- 
p a n d e d  b y  re in fus ion  of t he  p r ev ious ly  e x c h a n g e d  blood,  
wh ich  h a d  a s l igh t ly  h ighe r  h a e m a t o c r i t  t h a n  t he  c i rcu la t -  
ing  blood in t h e  an ima l .  T h e  v o l u m e  e x p a n s i o n  was  follow- 
ed by  a n o t h e r  3 u r ine  s a m p l i n g  per iods  of 20 m i n  each.  - 
S o d i u m  p l a s m a  a n d  ur ine  was  d e t e r m i n e d  b y  f l a m e p h o -  
t o m e t r y  ( U n i c a m  S.P. 900), g lomeru l a r  f i l t r a t ion  r a t e  
(GFR) was  ca l cu la t ed  on t he  bas is  of Inu l in -C  1. c learence.  
- T h e  resu l t s  were t e s t e d  s t a t i s t i ca l ly  b y  m e a n s  of t he  S tu-  
d e n t  t-cri terion.  

Results and discussion. T h e  resu l t s  are  s u m m a r i z e d  in 
t he  Table .  I n  b o t h  t h e  h y p o p h y s e c t o m i z e d  a n d  n o n - h y p o -  
p h y s e c t o m i z e d  an ima l s ,  u r ine  and  s o d i u m  o u t p u t  as well  
as t u b u l a r  s o d i u m  rej ec t ion f rac t ion  a n d  g lomeru l a r  f i l t ra-  
t ion  r a t e  increased  d u r i n g  blood v o l u m e  expans ion .  H ow -  
ever,  t h e  p eak s  of c h a n g e s  in n o n - h y p o p h y s e c t o m i z e d  r a t s  
were a p p r o x i m a t e l y  5-fold h ighe r  for u r ine  o u t p u t ,  7-fold 
h ighe r  for s o d i u m  excre t ion ,  doub led  for g lomeru la r  f i l t ra-  
t i on  r a t e  a n d  t r ip led  for t h e  s o d i u m  t u b u l a r  re jec t ion  frac- 
t ion.  All t hese  d i f ferences  were of h igh  s t a t i s t i ca l  s ignifi-  
cance.  

I t  is u n d e r s t o o d  t h a t  t he  effect  of h y p o p h y s e c t o m y  on  
a n y  f u n c t i o n  in  t h e  o r g a n i s m  is of a v e r y  c o m p l e x  n a t u r e .  
E v e n  t h e  o p e r a t i n g  s t ress  - a p p a r e n t l y  more  p r o n o u n c e d  
in t h e  h y p o p h y s e c t o m i z e d  a n i m a l s  - m i g h t  h a v e  p l a y e d  a 
role in t h e  decreased  g l o m e r u l a r  f i l t r a t ion  rate .  However ,  

as a r esu l t  of t he  work  b y  DEWARDZNER, MILLS et  al. 1~, it  
h a s  been  a l m o s t  genera l ly  accep ted  t h a t  t he  increase  of 
g lomeru l a r  f i l t r a t ion  r a t e  is no t  t he  cr i t ical  na t r i u r e t i c  fac- 
tor  in ' v o l u m e '  na t r iu res i s .  T h u s  a more  specific role of t he  
p i t u i t a r y  in t he  m e c h a n i s m  of s o d i u m  excre t ion  du r ing  
blood v o l u m e  e x p a n s i o n  is sugges ted .  I n  t he  l igh t  of our  
p r e s e n t  a n d  earl ier  f ind ings ,  a n d  in a g r e e m e n t  w i t h  
LOKKETT'S IT resul ts ,  we p r e s u m e  t h a t  t he  pos ter ior  h y p o -  
t h a l a m u s  a n d  t he  p i t u i t a r y  m i g h t  pa r t i c ipa t e  i n  t he  rena l  
m e c h a n i s m  of t h e e x t r a c e l l u l a r  f luid v o l u m e  regu la t ion  a n d  
t h a t  t h i s  i n v o l v e m e n t  m i g h t  be of a h u m o r a l  n a t u r e  f i t t ing  
t he  f r a me  of t he  still  u n d e f i n e d  ' na t r i u r e t i c  h o r m o n e ' .  

Zusammen[assung. E x p e r i m e n t e l l  w u r d e  an  h y p o p h y -  
s e k t o m i e r t e n  R a t t e n ,  im  Vergle ich  m i t  i n t a k t e n  Tieren,  
eine s ign i f i kan t  v e r m i n d e r t e  d iu re t i sche  u n d  na t r i u r e t i -  
sche R e a k t i o n  auf  die i soonkot i sche  E x p a n s i o n  des B lu t -  
v o l u m e n s  fes tgeste l l t .  
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