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P R O  E X P E R I M E N T I  S 

Resect ion  of the Renal  Papi l lae  in Rats  

In  c o n n e c t i o n  w i th  i nves t i ga t i ons  in to  t he  r e l a t i onsh ip  
be tween  neurosec re t ion  a n d  rena l  func t ion ,  we s t a r t e d  a 
few years  ago to ca r ry  ou t  surgical  e x t i r p a t i o n  of b o t h  
rena l  papi l lae  in ra ts .  

Af te r  deve lop ing  our  surgical  t echn ique ,  we found  
t h a t  a s imi la r  o p e r a t i o n  (un i la te ra l  n e p h r e c t o m y  a n d  
un i l a t e r a l  pap i l l ec tomy)  h a d  p rev ious ly  been  car r ied  ou t  
in r a b b i t s  b y  RIBBERT 1, as ea r ly  as 1883, s u b s e q u e n t l y  
b y  HAUSNANN ( repor ted  b y  MEYER°'), a n d  r ecen t ly  in 
r a t s  b y  SEGALOFF ( repor ted  b y  STERNBEI'~G e t  al.a). 
These  i n v e s t i g a t o r s  were n o t  v e r y  successful ,  t he  pos t -  
o p e r a t i v e  s u r v i v a l  of t h e i r  a n i m a l s  b e i n g  brief,  a n d  
m o r e o v e r  t h e y  gave  on ly  s h o r t  a n d  casua l  a c c o u n t s  of 
t h e i r  e x p e r i m e n t s .  

Since we o b t a i n e d  sa t i s f ac to ry  su rv iva l  a f t e r  b i l a te ra l  
p a p i l l e c t o m y  in ra ts ,  we p r e sen t  a more  de ta i l ed  descr ip-  
t ion  of our  t e c h n i q u e  in th i s  paper .  Br ief  m e n t i o n  will 
also be m a d e  of some effects of the  ope ra t i on  on the  w a t e r  
a n d  e lec t ro ly te  me t abo l i sm .  

W h i t e  r a t s  of our  i nb red  l a b o r a t o r y  s t r a i n  were used 
(weight  a b o u t  200 g, age a b o u t  4 mon ths ) .  Af te r  pent()-  
b a r b i t a l  a n a e s t h e s i a  (0.08 ml /100  g b o d y  weight) ,  one  of 
t he  k i d n e y s  is exposed  b y  a dorsa l  incis ion a h m g  the  
cos ta l  a rch  a n d  de l ive red  t h r o u g h  t he  wound .  The  
vascu la r  pedicle  is c l a m p e d  a t  t he  rena l  h i lus  wi th  a 
s t r a i g h t  a r t e r i a l  c lamp,  acco rd ing  to 1) ief fenbach (Figure  
1), a f t e r  wh ich  the  k i d n e y  is incised as far  as the  rena l  
pelvis,  us ing  an  o p h t h a l m o l o g i c a l  scalpel  p laced  on t he  
m e d i a n  side, p e r p e n d i c u l a r  to  the  l ong i t ud ina l  axis.  The  
p r o t r u d i n g  wh i t e  pap i l l a  is g rasped  and  fixed wi th  the  
a id  of a glass t u b e  ( in t e rna l  d i a m e t e r  D/~-2 mm)  con- 
n e c t e d  to a w a t e r - j e t  p u m p  (Figure  2 ; F igure  3). The  t u b e  
is f i rs t  used to  r e m o v e  t he  b lood ar i s ing  f rom the  incision 
(suct ion d ra inage) .  Curved  sma l l  scissors are  t h e n  used 
to  resect  t he  pap i l l a  a t  i ts  base  as c o m p l e t e l y  as possible  
(Figure  4). The  rena l  w o u n d  is t h e n  closed wi th  two silk 
su tu re s  (No. 00). 

The  w o u n d  in t he  k i d n e y  heals  w i t h o u t  e x t e n s i w  
necrosis  if some s t r e p t o m y c i n  powder ,  m ixed  w i t h  
penici l l in,  is d u s t e d  in to  i t  before  closure.  The  rena l  
c i rcu la t ion  is comple t e ly  res to red  i m m e d i a t e l y  a f t e r  
r e m o v a l  of t he  a r t e r i a l  c lamp.  

The  a b d o m i n a l  wal l  is closed in two layers,  us ing  ca tgu t  
for  t he  m u s c u l a r  l ayer  a n d  agraffes  for the  skin.  

A n  exper i enced  surgeon  can  comple t e  t he  en t i r e  ope-  
r a t i o n  on  one k i d n e y  w i t h i n  7 -8  rain.  The  r igh t - s ided  

Fig. '2. Median incision and suction drainage of blood. 

Fig. :L Graspil~g the papilla (fiw the photo,graph, this kidmLv was 
illcisPd flll't]10r than u~wmally ii(,c(,F.S~ll'y), 

Fig. 1. Clamping the vascular pedicle. 

Fig. 1. Severing the i~apilla. 
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Fig. 5. Transverse secti~m through the normal kidney. 

a n d  l e f t - s ided  p a p i l l e c t o m i e s  a r e  n o t  c a r r i e d  o u t  in  
i m m e d i a t e  s u c c e s s i o n  b u t  a t  a n  i n t e r v a l  o f  o n e  week .  

P o s t o p e r a t i v e  h a e m o r r h a g e  i n t o  t h e  c a v i t y  of  t h e  
r e n a l  p e l v i s  is e x c e e d i n g l y  s m a l l ,  a s  is  s h o w n  b y  t h e  f ac t  
t h a t  t h e  u r i n e  b e c o m e s  p e r f e c t l y  c l e a r  w i t h i n  a f ew d a y s .  

T h e  m i c r o p h o t o g r a p h s  ( F i g u r e  5; F i g u r e  6) s h o w  t h a t  
t h e  p a p i l l a  is v i r t u a l l y  s e v e r e d  a t  t h e  b o u n d a r y  b e t w e e n  
t h e  e x t e r n a l  a n d  t h e  i n t e r n a l  m e d u l l a r y  zone .  T h i s  m e a n s  
t h a t  r e s e c t i o n  of  t h e  d i s t a l  p a r t  of  t h e  p a p i l l a  i n c l u d e s  
t h e  d u c t u l i  co l l i gen t e s ,  t h e  t h i n  H e n l e  loops ,  t h e  c ap i l -  
la r ies ,  t h e  t r a n s v e r s e l y  a r r a n g e d  ' i n t e r s t i t i a l '  ce l l s  a n d  
t h e  a p i c a l  c o n n e c t i v e  t i s s u e  of  t h e  pap i l l a ,  w h i c h  c o n t a i n s  
m u c h  m u e o i d .  W e  f o u n d  t h a t  t h e  r e a s o n  w h y  h a e m o r -  
r h a g e s  s e l d o m  o c c u r  is t h a t  t h e  v a s a  r e c t a  in  t h e  e x t e r n a l  
m e d u l l a r y  zone  r e m a i n  i n t a c t .  

W e  h a v e  so  fa r  s u b m i t t e d  96 r a t s  to  b i l a t e r a l  p a p i l -  
l e c t o m y ;  24 r a t s  d i e d  a f t e r  t h e  o p e r a t i o n ;  t h e  s u r v i v o r s  
m a d e  a r a p i d  r e c o v e r y .  T h e  g r o w t h  c u r v e s  of  t h e  p a p i l -  
t e c t o m i z e d  r a t s  we re  v i r t u a l l y  t h e  s a m e  a s  t h o s e  for  
n o r m a l  c o n t r o l s  ( F i g u r e  7). A b o u t  3 d a y s  a f t e r  b i l a t e r a l  
p a p i l l e c t o m y  t h e  u r i n e  p r o d u c t i o n  ( u n r e s t r i c t e d  food  a n d  
w a t e r )  w a s  a b o u t  3 t i m e s  t h a t  in n o r m a l  c o n t r o l  r a t s ;  
t h e  a v e r a g e  u r i n e  o u t p u t  of  t h e  l a t t e r  d i d  n o t  e x c e e d  
10 m l / d a y .  

D e t e r m i n a t i o n s  a t  i n t e r v a l s  of  s e v e r a l  m o n t h s  s h o w e d  
t h a t  t h i s  p o l y u r i a  p e r s i s t e d  c o m p l e t e l y  u n c h a n g e d .  T h e  
a m o u n t  of  w a t e r  i n g e s t e d  to  c o m p e n s a t e  for  t h e  i n c r e a s e d  
u r i n e  e x c r e t i o n  v a r i e d  f r o m  40 t o  60 m l ;  t h e  i n t a k e  o f  t h e  
n o r m a l  c o n t r o l s  w a s  20 30 m l / 2 4  h. 

T h e  spec i f i c  g r a v i t y  of  t h e  u r i n e  f r o m  p a p i l l e c t o m i z e d  
r a t s  w a s  1 . 0 t 8  to  1 .028;  in n o r m a l  c o n t r o l s  u n d e r  s i m i l a r  
c o n d i t i o n s  i t  w a s  1.05l) to  I.(170. 

Fig. ~;. Transverse section through the kidney after papillectomy. 
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Fig. 7. Growth curves of a hernial and a papillectomized rat over a 

7-week period, begimling 11 days after bilateral papillectomy. 
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Fig. 8. (A) Daily water intake and urine volume and specific gravity, 
as measured in a papilleetonfized rat  for one week. (B) The same 
determinations in the same rat, one lqlollth later. (C) The saltle 

deternlinations for O110 week i l l  a i l O r l l l a l  control rat. 
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These  d a t a  are  i l lus t ra ted  in a b lock  d i a g r a m  (Figure  8). 
In  40 ra ts ,  b o t h  k idneys  were incised w i t h o u t  r e m o v i n g  

the  papi l lae .  The  specific g r a v i t y  of t he  ur ine  f rom these  
r a t s  di f fered s l ight ly  f rom t he  n o r m a l  b u t  was signifi- 
c a n t l y  h ighe r  t h a n  t h a t  of ur ine  f rom pap i l l ec tomized  
ra ts .  

Since t he  f l)od i n t a k e  and  weigh t  ga in  in papi l tec to-  
mized  ra t s  d id  no t  differ  f rom those  in n o r m a l  controls ,  
i t  m u s t  be p r e s u m e d  t h a t  w a t e r  and  e lec t ro ly te  ba l ance  is 
m a i n t a i n e d  in t he  former.  

In  p a p i l l e c t o m y  the  Hen le  loops ( responsible  for 
p r o d u c t i o n  of ur ine  w i t h  a h igh  specific g r a v i t y  acco rd ing  
to the  c o u n t e r c u r r e n t  hypo thes i s  of }tARGITAY and  
K U H N  l) a r e  e l i m i n a t e d ;  in view of th i s  the  resu l t s  
descr ibed  c o n s t i t u t e  d i rec t  e x p e r i m e n t a l  c o n f i r m a t i o n  of 
th i s  hypo thes i s .  The  fac t  t h a t  p a p i l l e c t o m y  is well 
t o l e r a t ed  also w a r r a n t s  the  conclus ion  t h a t  a t  lcast  in 
r a t s - - t h e  mos t  i m p o r t a n t  a n d  poss ibly  t he  sole func t ion  
of the  r ena l  pap i l l a  is t h a t  of c o n c e n t r a t i n g  the  urine,  
i.e. s a v i n g  w a t e r  for the  organism.  

( )he of  us ~ w i l l  s h o r t l y  be t ) restml ing a lhcsis lm fu r the r  
phys io log ica l  and h ish) log ica l  studies in pap i l l ec lom ized  
r a t s  ". 

Z*tsainmela/assun<,4. l,'.s wird eine Tcchu ik  fiir (lit' doppel -  
seit ige l~:ntfernung der  N ie rcnpap i l l e  bci der  Ra t t e  
beschr ieben,  nebst l{rsclteini ingCl~ dic als ( )perat im~sfo lge 
s f f fo r t  l i n d  s t a l i o l l ~ i r  a u f l r c l c l l .  
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Tonspektrographische  Untersuchungen des 
S i iugl ingsgeschre is  

1)as Geschre i  des N e u g e b o r e n e u  oder  Sthlglings d ien t  
als non -ve rba l e s  Mittel ,  sich der  U m g e b u n g  mi tzu te i l en .  
I m  a l lgemeinen  g l auben  die Mti t ter ,  K i nde r p f l ege r i nncn  
und  Kinder~irzte,  dass  ve r sch iedene  T y p e n  von  Geschre i  
ve r sch iedene  Gefi ihte  und  Bedi i r fn isse  ausdr i i cken .  

Unse re  F o r s c h e r g r u p p e :  Kinder / t rz te ,  ein K i n d e r p s y -  
ch i a t e r  und  ein Phone t ike r ,  s tud ie ren ,  w m  ve r sch i edenen  
G e s i c h t s p u n k t e n  aus  gesehen,  die g n t w i c k l u n g  des Ge- 
schreis ,  des P l a p p e r n s  und  des Sprechens .  E ine  pr~ilimi- 
nare  Mi t t e i l ung  von  d e m  G e b r a u c h  de r  t o n s p e k t r o g r a -  
ph i schen  T e c h n i k  bet  de r  U n t e r s u c h u n g  dieser  Art ,  k 6 n n t e  
y o n  In te resse  sein.  

Die L a u t e  ve r sch iedene r  S~Luglinge w u r d e n  m i t  e inem 
M a g n e t o p h o n  ] yon  h o h e r  Qual i t / i t  in ein und  d c m s e l b e n  
R a u m  a u f g e n o m m e n .  Speziel ler  \Ver t  wurde  auf  die Be- 
se i t igung  der  Nebenger / iusche  und  des Echos  gelegt,  t) ie 
e l ek t rog raph i sche  Analyse  wnrde  m i t  d e m  S o n a - G r a p h ,  
herges te l l t  von  Key  Elec t r ic  Co., New York,  gemach t .  
T ro t z  A n w e n d u n g  dieser  Me t hode  von  Sp r ach f o r s che r n  ", a 
h a b e n  wir  noch  ke inen  Be r i ch t  fiber ih ren  G e b r a u c h  in dc r  
med iz in i schen  L i t e r a t u r  ge funden .  Zwar  pr~isent ier ten 
KARELITZ e t  al. im J a h r e  1959 t e inige FJandau fnahmen  
von  S/ iugl ingsgeschrei ,  a b e r  sie v e r z i c h t e t e n  au f  jede ein-  
gehende  Analyse .  S p g t e r  e r fuh ren  wir  jedoch,  dass  u n a b -  
h~tngig von  uns  in S t o c k h o l m  eine F o r s c h e r g r u p p e  u n t e r  
L e i t u n g  von  I,IND 5 m i t  de r se lben  Me t hode  wie wir  arbei -  
te te .  I nzwi schen  is t  es zu e ther  Z u s a m m e n a r b e i t  gekom-  
men .  

Der  S o n a - ( i r a p h  is t  e in  I n s t r u m e n t ,  m i t  welchem k()m- 
p lexe  Signale  ana lys i e r t  und  als F u n k t i o n  der  F r e q u e n z  
u n d  D a u e r  g r aph i sch  da rges te l l t  werden  k6nnen .  In dem 
h e r v o r t r e t e n d e n  S o n o g r a m m  wird (tie F r e q u e n z  des Signa-  
les in der  v e r t i k a l e n  R i c h t u n g  und  die ln tens i t~ i t  d u t c h  
die D i c h t e  de r  M u s t e r u n g  angegeben .  

I m  S o n o g r a m m  werden  normale rwe i se  die F r e q u e n z  yon  
85 bis  8000 S c h w i n g u n g e n  pro sec in ve r t i ka l e r  R i c h t u n g  
von  ungefgthr 10 cm und  die 1)auer  von  2,4 sec in hor izon-  
t a l e r  R i c h t u n g  von  ungef / ihr  31,5 cm, angegeben .  E ine  
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