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f ins receive d i rec t  m y o t o m i c  con t r i bu t i ons .  H e  d e m o n -  
s t r a t ed ,  also, t h a t  t h e  pos t e r io r  ha l f  of t h e  dorsa l  f in  
der ives  budFs f rom the  m y o t o m e s ,  b u t  t h a t  t h e  a n t e r i o r  
ha l f  of the  same f in receives  no  m y o t o m i c  t i ssue  wha t so -  
ever.  The  poss ib i l i ty  of express ing  t h e  m y o t o m i c  role, in 
l imb  and  f in fo rma t ion ,  in  t e r m s  of a c e p h a l o c a u d a l  gra-  
dient ,  therefore ,  shou ld  no t  be  exc luded .  

I. GRIFFITHS 

Department of Zoology, Birkbeck College, University o] 
London, October 31, 1958. 

Zusammen[assung 

Das B la s t em,  welches  s ich zur  freien,  h i n t e r e n  Glied- 
m a s s e n m u s k u l a t u r  en twicke l t ,  s t a m m t  bei  A n u r e n  v o n  
p a r i e t a l e m  Mesode rm u n d  y o n  U r s e g m e n t e n  ab.  Das  Vor-  
d e r b e i n - M e s o d e r m  dagegen  is t  ausschl iess l ich  par ie ta l .  
Diese F e s t s t e l l u n g e n  w e r d e n  d u r c h  B e f u n d e  a n  t r a n s p l a n -  
t i e r t e n  B e i n k n o s p e n  u n d  d u r c h  M a r k i e r u n g s v e r s u c h e  m i t  
K o h l e p a r t i k e l n  ges t t i tz t .  

Die B r a u c h b a r k e i t  des  K o h l e m a r k i e r u n g s - V e r f a h r e n s  
wurde  speziell  in  i h r e r  A n w e n d u n g  au f  die F e s t s t e l l u n g  
der  W a n d e r r o u t e n  y o n  Muskelze l len  gepri i f t .  

p-Aminohippuric Acid Accumulation in Kidney 
Slices in Cloudy Swelling 

The  c lea rance  of p - a m i n o h i p p u r i c  acid (PAH)  is gener-  
a l ly  cons ide red  as one  of m o s t  i m p o r t a n t  t e s t s  of k i d n e y  
t u b u l a r  func t ion .  I n j e c t e d  P A H  is b r o u g h t  w i t h  t h e  b lood  
to t he  t u b u l e  cells, a n d  t h e n  passes  in to  t he  cells a n d  is 
f ina l ly  exc re t ed  in t h e  ur ine.  The  pecu l i a r  m e c h a n i s m  of 
th i s  p h e n o m e n o n  is, however ,  n o t  clear.  

CROSS a n d  TAGGART 1 h a v e  r e c e n t l y  s h o w n  t h a t  P A t t  
is a c c u m u l a t e d  w i t h i n  k i d n e y  slices resp i r ing  in vitro w h e n  
these  are i n c u b a t e d  in  t he  p resence  of th i s  subs t ance .  The  
same a u t h o r s  h a v e  also s h o w n  t h a t  2 , 4 - d i n i t r o p h e n o l  
(DNP),  as well  as some o t h e r  r e l a t ed  s u b s t a n c e s  w h i c h  in-  
h i b i t  t h e  o x i d a t i v e  p h o s p h o r y l a t i o n ,  p r e v e n t s  t h i s  accu-  
mula t ion .  O t h e r  s u b s t a n c e s  wh ich  decrease  t h e  resp i ra -  
t ion  ra t e  such  as cyanide ,  azide,  a rseni te ,  fluoride,, iodo- 
ace ta te ,  f luoroace ta te ,  a n d  mercu r i c  h y d r o c h l o r i d e  also 
decrease  t h e  a c c u m u l a t i o n  of P A I l  w i t h i n  t h e  slices. 
Ace ta te ,  on  t he  o t h e r  h a n d ,  has  a power fu l  s t i m u l a t i n g  
ac t iv i ty .  I t  t h u s  seems v e r y  p r o b a b l e  t h a t  o x i d a t i v e  
p h o s p h o r y l a t i o n  is i n v o l v e d  in t he  a c c u m u l a t i o n  p h e n o -  
menon .  

Ox ida t ive  p h o s p h o r y l a t i o n  is dec reased  in t i ssues  show- 
ing c loudy  swell ing ,,a. I t  t he re fo re  s eemed  i n t e r e s t i ng  to  
s t u d y  t he  inf luence on  t h e  a c c u m u l a t i o n  of P A H  w i t h i n  
k i d n e y  slices in vitro of t r e a t m e n t s  c apab l e  of p r o d u c i n g  
c loudy swell ing in th i s  organ.  The  resu l t s  of such  a n  in-  
ve s t i ga t i on  are descr ibed  in t h i s  paper .  

Severa l  types  of d a m a g i n g  t r e a t m e n t s  were  used :  (1) 
I n t r a p e r i t o n e a l  in j ec t ion  in t he  r a t  of t he  t o x i n  of Sal- 
monella typhi murium (0.5 m l  of a 24 h cu l t u r e  in  b r o t h ,  
kil led b y  h e a t i n g  a t  70°C for 1 h). T h e  a n i m a l s  were ki l led 
24 h a f t e r  t he  in jec t ion .  Th i s  t y p e  of t r e a t m e n t  has  been  

1 R. J. CRoss and J .V.  TAGGART, Amer. J. Physiol. 161, 181 
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f o u n d  able  to  p roduce  a t y p i ca l  c l o u d y  swell ing in r a t  
k i d n e y  4,5. A T P  c o n c e n t r a t i o n  of t h e  o rgans  of t r e a t e d  
a n i m a l s  is dec reased  6. (2) I n t r a p e r i t o n e a l  i n j ec t i on  of t h e  
~- tox in  of Staphylococcus pyogenes aureus (10 h e m o l y t i c  
c o m b i n a t i o n  dosis;  t h e  t o x i n  was k i n d l y  suppl ied  b y  t h e  
I s t i t u t o  S ie ro te rap ico  Vacc inogeno  Toscano,  Siena).  Th i s  
t o x i n  p roduces  a d i f fused  c loudy  swell ing in r a t  k idneys ,  
as well  as a s t rong  decrease  of P[O r a t i o  7. T h e  h is to logica l  
ch an g es  a re  st i l l  p r e s e n t  24 h a f t e r  t h e  in jec t ion ,  b u t  
m a x i m u m  a l t e r a t i o n s  were  found  96 a n d  120 h a f t e r  t h e  
in jec t ion .  (3) I n t r a p e r i t o n e a l  i n j ec t i on  of D N P  (3 m g / 1 0 0 g  
b o d y  weight}.  T h e  r a t s  were k i l led  24 h a f t e r  t h e  in jec t ion .  
Th i s  t r e a t m e n t  was  found  to  p ro d u ce  c l o u d y  swel l ing in 
severa l  r a t  organsS,% as well  as decrease  of P / O  ra t io  s. 
(4) I n t r a p e r i t o n e a l  i n j e c t i o n  of t h y r o x i n e  ( H o f f m a n n - L a  
Roche ,  1 mg/100  g b o d y  weight ,  for  2 days}. T h e  r a t s  were 
ki l led 24 h a f t e r  t h e  las t  in jec t ion .  T h y r o x i n e  p roduces  
decrease  of P / O  r a t i o  in  l iver  m i t o c h o n d r i a  10-~ as well  as 
c loudy  swell ing 13. 

Alb ino  r a t s  we igh ing  250-300 g were used.  T h e y  were 
ki l led b y  bleeding.  T h e i r  r i g h t  k i d n e y  was  i m m e d i a t e l y  
t a k e n  o u t  a n d  weighed.  A smal l  f r a g m e n t  was  used  for  
n i t r o g e n  d e t e r m i n a t i o n  (me t h o d  of Kje ldha l ) .  A n o t h e r  
f r a g m e n t  was  used  for t h e  p r e p a r a t i o n  of h i s to logica l  
specimens .  T h e  r e m a i n i n g  p o r t i o n  of k i d n e y  cor t ex  was  
used to  p r e p a r e  h a n d  cu t  slices for t h e  s t u d y  of P A H  
a c c u m u l a t i o n .  Th i s  was  m a d e  b y  t h e  m e t h o d  desc r ibed  
b y  CROSS a n d  TAGGARTI, us ing  W a r b u r g  m a n o m e t e r s  a t  
25°C, w i t h  90-100 m g  of slices (wet  weight )  a n d  0.001 M 
s o d i u m  p - a m i n o h i p p u r a t e  (S . I .M.E.S. ,  Milano).  O x y g e n  
was  t h e  gaseous  phase .  W h e n  added ,  s o d i u m  a c e t a t e  h a d  
t h e  f ina l  c o n c e n t r a t i o n  0.01 M .  O x y g e n  u p t a k e  was  re- 
corded  for 1 h. Af t e r  t h i s  t ime,  the  f lasks  were r e m o v e d  
a n d  i m m e d i a t e l y  t r a n s f e r r e d  to  t h e  cold r o o m  a t  2°C. 
T h e  slices were col lec ted  on  a m e t a l  n e s t  f i l ter  a n d  t h e n  
h o m o g e n i z e d  w i t h  a g u m  pest le .  P A H  c o n c e n t r a t i o n  in  
b o t h  slices a n d  suspens ion  f luid was d e t e r m i n e d  accord ing  
to  t h e  p rocedu re  of CRoss a n d  TAG~ARX x. R e a d i n g s  of t h e  
op t i ca l  d e n s i t y  were  m a d e  a t  450 m v  in a B e c k m a n  Mod. 
D U  s p e c t r o p h o t o m e t e r .  T h e  fol lowing d a t a  were  calcul-  
l a t ed  in each  e x p e r i m e n t :  (1) QO2: t h i s  was  o b t a i n e d  b y  
d iv id ing  t h e  micro l i t e r s  of 0 2 c o n s u m e d  in 1 h b y  t h e  
m g  (wet  weigh t )  of t h e  used  a m o u n t  of t issue.  (2) t h e  S/M 
ra t i o  b e t w e e n  t h e  mic romoles  of P A H  found  w i t h i n  t h e  
slices (S) p e r  g a n d  those  r e m a i n i n g  in  t h e  suspens ion  
m e d i u m  (M) p e r  ml.  (3) t h e  q u o t i e n t  b e t w e e n  t h i s  v a l u e  
a n d  QO 2 (S/M:  QO~). Th i s  is i n d i c a t e d  in  t h e  Tab le  as 
Q. T h e  s t a n d a r d  d e v i a t i o n  was ca l cu la t ed  for e ach  ave r -  
age. T h e  s ignif icance of t h e  di f ferences  b e t w e e n  two  ave r -  
ages was e s t i m a t e d  b y  ca l cu l a t i ng  t h e  't' va lue  of F isher .  
Tile T a b l e  r ep o r t s  t h e  resul ts .  I t  is c lear  f r o m  t h e  Tab le  
t h a t  QO~ is s ign i f i can t ly  inc reased  a f t e r  all  t ypes  of t r e a t -  
men t s .  T h e  increase  was, however ,  p a r t i c u l a r l y  h i g h  a f t e r  
t h e  i n j ec t i on  of t h y r o x i n e .  T h e  s igni f icance  of t h e  resu l t s  
is less w h e n  t h e  va lues  are  re fe r red  to  t h e  n i t r o g e n  con-  
t en t ,  b u t  r e m a i n  p a r t i c u l a r l y  h i g h  for t h e  r a t s  t r e a t e d  
w i t h  t h y r o x i n e  or  w i t h  D N P .  I n  fact ,  in  l a s t  cases, n i t ro -  
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Type of treatment 

No. of experiments  

Nitrogen (mg/g) . . 
QO~ 
QO~ acetate  

St imulat ion % 
by acetate 
s/M 
S/IV[acetate 

St imulat ion % 
by acetate  
Q 
Q aceta te  

None 

18 

27-1 4- 1.20 
1-06 4- 0.11 
1.41 ± 0.11 

33.0 4- 12,0 
5.40 4- 0"63 
6.70 4- 0.80 

24.0 ~ 9"4 
5.21 :t- 0.69 
4.86 zt= 0.80 

S. typhi 
murium 

toxin 

28.6 4- 0-50 
1,33 4- 0-07 
1.63 4- 0-22 

22.5 :k 17.7 
4.67 4- 1.03 
4.82 ± 0.99 

3,20 4- 3.00 
3.53 4- 0-88 
3-05 4- 0-98 

Staphylococcus 
toxin 
(24 h) 

28-2 4- 1"00 
1-34 4- 0,14 
1-64 4- 0.14 

22.3 4- 7,70 
4.79 4- 1.10 
5.43 + 1,24 

13-3 i 11.4 
3-61 ~ 0.85 
3-52 4- @75 

Staphylococcus 
toxin 
(96 h) 

31,3 4- 1-40 
1.34 i 0.04 
1,49 ± 0-16 

11.2 4- 9-30 
4.23 4- 0-75 
5-04 :t= 0.76 

19.1 4- 6.00 
3.13 4- 0.55 
3.99 4- 0.40 

Staphylococcus 
toxin 
(120 h) 

28.4 4- 0.80 
1.23 ~ 0.10 
1.62 4- 0.10 

31.7 4- 1.50 
3-66 4- 1,0 
4-37 J: 1.11 

19.4 4- 4.60 
3.55 ~ 0.12 
3-79 4- 0.15 

DNP 

27"3 ± 0'20 
1-37 4- 0-08 
1-62 4- 0.18 

18.2 4- 7'6 
3.33 4- 0.45 
3'24 4- 0-46 

-2.7 4- 0-50 
2.41 4- 0-20 
1,98 4- 0-16 

Thyroxine 

27.7 4- 0-80 
1.51 4- 0.11 
1-68 4- 0.30 

11.2 ~ 13.0 
3.59 4- 1.09 
4,24 4- 1.35 

18.1 4- 12.1 
2-40 d: 0.72 
2-64 4- 1-07 

gen  was n o t  s i gmf i can t l y  increased,  whi le  i t  increased  
r e m a r k a b l y  in  all  o t h e r  cases s tud ied .  A c e t a t e  s t i m u l a t e d  
in  al l  cases t h e  O2 u p t a k e .  P e r c e n t  s t i m u l a t i o n  b y  a c e t a t e  
was  n o t  s ign i f i can t ly  modi f ied  in r a t s  t r e a t e d  w i t h  t he  
t ox ins  of S, typhi murium or  of S. pyogenes aureus (a f te r  
24 a n d  a f t e r  120 h),  b u t  was c o n s i s t e n t l y  dec reased  in  
those  t r e a t e d  e i t h e r  w i t h  D N P  or  w i t h  t h y r o x i n e ,  or  a lso 
i n j ec t ed  w i t h  t h e  S t aphy lococcus  t o x i n  96 h before.  

T h e  S]M ra t io ,  e i t h e r  in  t he  absence  or  in t h e  p resence  
of ace ta t e ,  was  n o t  s ign i f i can t ly  dec reased  in  r a t s  t r e a t e d  
w i t h  S. typhi murium t o x i n  a n d  also in those  in jec ted  
24 h before  w i t h  t h e  Staphylococcus tox in .  I t w a s ,  however ,  
s t r o n g l y  decreased  a f t e r  all  o t h e r  t ypes  of t r e a t m e n t s  
used. S t i m u l a t i o n  of t he  a c c u m u l a t i o n  of P A H  p roduced  
b y  a c e t a t e  was  cons i s t en t l y  dec reased  in r a t s  t r e a t e d  w i t h  
t he  t ox in  of S. typhi murium a n d  in those  in j ec t ed  w i t h  
Staphylococcus t o x i n  24 h before ;  i t  was  abo l i shed  in 
those  t r e a t e d  w i t h  D N P ,  b u t  r e m a i n e d  p r a c t i c a l l y  un -  
modi f ied  in  t h e  o t h e r  cases.  

T h e  va lues  of t he  q u o t i e n t  S/M:  QO2(Q) were s t rong ly  
decreased  in all g roups  of ra ts ,  e i t he r  in  t h e  p resence  or 
in  t he  absence  of ace ta t e .  The  e x t e n t  of t h e  decrease  was  
p a r t i c u l a r l y  h igh  in r a t s  t r e a t e d  w i t h  D N P  a n d  in those  
in j ec t ed  w i t h  t h y r o x i n e .  

The  h is to logica l  f ea tu re  of t he  k i d n e y  of all g roups  
s tud ied  was t h a t  of c l o u d y  swelling.  The  r a t s  t r e a t e d  w i t h  
t he  Staphylococcus t ox in  s o m e t i m e s  also showed  g lomeru-  
la r  damage .  Th i s  cons i s t ed  of hypernuc leos i s ,  d i l a t a t i o n  
of t he  g t o m e r u l a r  capi l lar ies ,  a n d  oedema .  These  a l t e ra -  
t ions  were  p a r t i c u l a r l y  severe  in t h e  a n i m a l s  t r e a t e d  96 h 
before w i t h  t he  tox in ,  b u t  were  genera l ly  decreased  120 h 
a f t e r  t he  in jec t ion .  Smal l  loci of t u b u l a r  necros is  were 
s o m e t i m e s  seen.  

These  resu l t s  show t h a t  t r e a t m e n t s  wh ich  p roduce  a 
decrease  in t h e  eff ic iency of o x i d a t i v e  p h o s p h o r y l a t i o n ,  
as wel l  as c loudy  swell ing in t h e  k idney ,  p roduce  also a 
decrease  of P A H  a c c u m u l a t i o n  w i t h i n  t he  k i d n e y  co r t ex  
slices, 

T h e  fac t  t h a t  t h e  Q r a t io s  are s t r o n g l y  dec reased  in alI 
t r e a t e d  g roups  shows t h a t  t h e  increase  of t he  o x i d a t i v e  
r a t e  is w i t h o u t  effect  w i t h  r e spec t  to  P A H  a c c u m u l a t i o n .  
These  fac ts  agree  w i t h  t he  h y p o t h e s i s  t h a t  t he  a c c u m u l a -  

t ion  of P A H  wi th in  t h e  k i d n e y  slices p r o b a b l y  d ep en d s  
u p o n  t h e  f u n c t i o n i n g  of o x i d a t i v e  p h o s p h o r y l a t i o n ,  

t3. FIDA, G. C. BIAGGINI, 
a n d  M. U. DIANZANI 

Institute o~ General Pathology o/the University o/Genoa 
(Italy), November 26, 1958. 

Riass unto 

L ' i n c o r p o r a z i o n e  del l ' ac ido  p - a m i n o i p p u r i c o  nelle se- 
zioni di rene  di  r a t t o  @ d i m i n u i t a  nel  r i g o n f i a m e n t o  t o r b i d o  
p r o v o c a t o  da l  t r a t t a m e n t o  p a r e n t e r a l e  con toss ina  staff-  
lococcioa, con d in i t ro feno lo  o con  t i rox ina .  T u t t i  ques t i  
t r a t t a m e n t i  p r o v o c a n o  a n c h e  dissociazione delle fosfo- 
r i taz ioni  dal le  ossidazioni .  

Nebennierenfunktion und Verfinderungen der 
Leber nach R6ntgenbestrahlung 

N a c h  G a n z b e s t r a h l u n g  d ive r se r  Sguge t ie re  w u r d e n  St6- 
r u n g e n  v e r s c h i e d e n e r  L e b e r f i m k t i o n e n ,  L e b e r s c h g d i g u n g  
in F o r m  der  f e t t igen  D e g e n e r a t i o n  u n d  G e w i c h t s z u n a h m e  
des  g e s a m t e n  L eb e r f e t t e s  b e o b a c h t e t  *-8. N a c h  ELLIN- 
GER 1 t~ETZ 2 u n d  BAcQ * w e r d e n  diese V e r l i n d e ru n g en  d u r c h  
die D y s f u n k t i o n  des H y p o p h y s e - N e b e n n i e r e n - S y s t e m s  
bewi rk t ,  als Folge  de r  B e l a s t u n g  des  O r g a n i s m u s  d u r c h  
R S n t g e n s t r a h l e n .  A d r e n a l e k t o m i e  2 wie a u c h  Verabre i -  
c h u n g  y o n  D e s o x y c o r t i c o s t e r o n  ~ w i r k e n  h e m m e n d  auf  
diese E r s c h e i n u n g e n .  Die vor l i egende  Arbe i t  besch~f t ig t  
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