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meru lu s  a n d / o r  t ubu lus )  w h i c h  occurs  in  t he  r ap id  
r e sponse  to  i s chemia  of k idney ,  r e m a i n s  to  be  e luc ida ted .  
E v e n  t h e  loca l iza t ion  of t he  d i f f e ren t  e n z y m e s  w i t h i n  t h e  
k i d n e y  ha s  to  be  well  clarif ied.  

I t  is w o r t h w h i l e  to  p o i n t  o u t  t h a t  t he  2 e n z y m e s  
s t u d i e d  h a d  a n  equa l ly  r a p i d  a n d  s i m u l t a n e o u s  increase  
in t h e  u r ine  w h i c h  m a y  sugges t  a v e r y  n e a r  s i te  of localiza-  
t i on  w i t h i n  t h e  r ena l  p a r e n c h i m a .  T he  k in inases ,  w h i c h  
h a v e  been  desc r ibed  in  n o r m a l  ur ine,  fol lowed t h e  s ame  
genera l  p a t t e r n ,  name ly ,  inc reased  exc re t i on  a f t e r  r e n a l  
i schemia .  

M e a s u r e m e n t s  of s e r u m  e n z y m e s  were  no t  made .  How-  
ever  i t  is well  k n o w n  t h a t  increases  in  p l a s m a  G O T  occur  
a f t e r  r ena l  i n f a r c t i on  7,~*,13. I t  i nd i ca t e s  a l eakage  of 
e n z y m e s  t h r o u g h  t h e  p lasma-ce l l  bar r ie r ,  bes ides  t h e  
poss ible  release of e n z y m e s  t o w a r d  t he  t u b u l a r  end  of cell. 

A s imi la r  s t u d y  shou ld  be  done  conce rn ing  t he  s e r u m  
b r a d y k i n o l i t i c  a c t i v i t y  d u r i n g  a n d  a f t e r  r ena l  i schemia .  
I t  m i g h t  revea l  w h e t h e r  or  n o t  t h e  p h e n o m e n o n  of h i g h e r  
s e r u m  e n z y m e s  c o n c e n t r a t i o n  fol lowing k i d n e y  i n j u r y  is 
cha r ac t e r i s t i c  of some specific e n z y m e s  ~4,15. 

Resumen. Fue  o b s e r v a d o  en  los perros ,  n i t ido  a u m e n t o  
en  la  excrec idn  de t r a n s a m i n a s e  g lu tamico-oxa lo -ac6 t ica ,  
c in inases  y p ro te inas ,  i n m e d i a t a m e n t e  despu6s  de u n a  
i squemia  rena l  u n i l a t e r a l  de 20 rain.  No rue o b s e r v a d a  
n i n g u n a  a l t e r ac i6n  e n  la e n z i m u r i a  o en  la p r o t e i n u r i a  en 
el r i f ion de cont ro l .  

F. L. VICHI 

Department o[ Medicine, Faculty o/34edicine, 
University of S~o Paulo, Ribeir~o Pr~to-S.P. (Brazil), 
5 April 1968. 

12 C. J. FRAHM and R. FOLSE, J. Am. reed. Ass. 180, 209 (1962). 
is M. L. DUGGAN, J. Urol. 90, 669 (1963). 
~ Acknowledgments. The author is grateful to Prof. M. ROeHA E 

SILVA and Dr. I. F. CARVALHO. 
ls Supported by U.S.P.H.S. Research grant No. HE-10074-02. 

T h e  B u n d l e  of  S c h i i t z  a n d  i t s  R e l a t i o n  to  t h e  R e g u l a t i o n  of  F o o d  I n t a k e  

The  e x p e r i m e n t a l  ev idence  for t h e  p resence  of gluco- 
r ecep to r s  in  t h e  v e n t r o m e d i a l  a r ea  of t h e  h y p o t h a l a m u s  
(VMA) ha s  r ecen t l y  b e e n  r ev i ewed  1. Br ie f ly  s u m m a r i z e d ,  
MARSHALL, BARRNETT a n d  MAYER 2 h a v e  s h o w n  t h a t  mice  
in j ec t ed  w i t h  go ld th iog lucose  (GTG) will deve lop  lesions 
in VMA. These  lesions will occur  on ly  if t he  glucose m o i e t y  
is a t t a c h e d  to  t h e  gold b y  t he  su l fu r  br idge.  O t h e r  go ld th io  
c o m p o u n d s ,  inc lud ing  go ld th ioga lac tose ,  go ld th iosorb i to l ,  
go ld th ioma la t e ,  go ld th iog lycero l  a n d  go ld th iocapro ic  or 
go ld th iocap r i c  acids  will no t  cause  V M A  lesions 3. S imul-  
t a n e o u s  in j ec t ions  of G T G  w i t h  s o d i u m  th iog lucose  a or  
2 glucose ana logues  4 do  n o t  r e su l t  in V MA  lesions or 
h y p e r p h a g i a  a n d  obes i ty ,  p r e s u m a b l y  because  t h e  i n j ec t ed  
glucose ana logues  c o m p e t e  w i t h  G T G  for t h e  s i tes  of 
ac t ion .  Mice m a d e  d i abe t i c  a n d  s u b s e q u e n t l y  i n j ec t ed  
w i t h  G T G  also do n o t  deve lop  V M A  lesions no r  do t h e y  
b e c o m e  h y p e r p h a g i c  a n d  obese  5. I n  t h e  VMA, GTG-  
i nduced  lesions are  n o t  due  to  a genera l  increase  in pe rme-  
ab i l i t y  in  t h e  b l o o d - b r a i n  ba r r i e r  s. 

U n l i k e  e lec t ro ly t ica l ly  i n d u c e d  lesions in VMA, lesions 
m a d e  w i t h  G T G  seem to  be  specific to  t he  f u n c t i o n  of 
food i n t a k e  r e g u l a t i o n  w i t h  m i n i m a l  i m p a i r m e n t  s h o w n  
to  o t h e r  func t ions .  F o r  example ,  GTG-obese  mice,  un l ike  
mice  m a d e  obese  b y  e lec t ro ly t ic  lesions do  n o t  show:  
(a) a r ange  response  e, (b) g o n a d a l  a t r o p h y  b u t  t h e  mice  
can  m a t e  a n d  rea r  t h e i r  y o u n g  7, a n d  (c) a w a t e r  im-  
ba l ance  s. 

Recen t ly ,  RIDLEY a n d  BROOKS 9 d e m o n s t r a t e d  t h a t  
d e s t r u c t i o n  of V M A  also e l imina te s  t he  g a s t r o a c i d i t y  
r e sponse  to  insu l in  hypog lycemia .  I n  a p rev ious  s t u d y  
us ing  ra ts ,  MAYER a n d  SUDSA~EH 1° h a d  s h o w n  t h a t  
d e s t r u c t i o n  of V M A  e l imina t e s  t h e  i n h i b i t i o n  of gas t r i c  
h u n g e r  c o n t r a c t i o n s  b y  in jec t ions  of g lucagon  a n d  t he  
c o n s e q u e n t  h y p e r g l y c e m i a  a n d  increase  in glucose ut i l i -  
za t ion .  T h a t  gas t r i c  h u n g e r  c o n t r a c t i o n s  a re  no t  refrac-  
t o r y  to  local  a g e n t s  is s h o w n  b y  t h e  f ac t  t h a t  t h e y  st i l l  
r e s p o n d  to  e p i n e p h r i n e  a n d  no r ep i neph r i ne .  On  t h e  basis  
of t h e i r  resul ts ,  MAYER a n d  SUDSANEH 10 h y p o t h e s i z e d  
t h a t  g lucoreceptors  in  t he  v e n t r o m e d i a l  region of t h e  
h y p o t h a l a m u s ,  wh ich  m a y  also inc lude  a p o r t i o n  of t h e  
p e r i v e n t r i c u l a r  sys tem,  invo lve  f iber  p a t h w a y s  t h a t  con- 

nec t  VMA to  t he  l a te ra l  h y p o t h a l a m i c  a rea  (LHA) a n d  
t h e  dorsa l  l ong i t ud ina l  fasc iculus  (bund le  of Schfitz)  w h i c h  
is t h e  p r i m a r y  e f fe ren t  p a t h w a y  f rom the  h y p o t h a l a m u s  
to  t he  m e s e n c e p h a l o n  a n d  nuc leus  of t he  vagus .  

T h r o u g h  t he  use of t h e  FINK-HEIMER m e t h o d  n which  
is a s t a i n  for s e c o n d a r y  d e g e n e r a t e d  fibers,  AREES a n d  
MAYER x~ d e m o n s t r a t e d  c o n n e c t i o n  f rom V M A  to  L H A .  
The  pu rpose  of t he  s t u d y  r e p o r t e d  here  was to  d e t e r m i n e  
w h e t h e r  t h e  b u n d l e  of Schl i tz  would  s imi la r ly  d e g e n e r a t e  
w h e n  G T G  was a d m i n i s t e r e d  to an imals .  

F i f t e en  Char les  R i v e r  (CD-1) f emale  mice  we igh ing  be-  
t w e e n  20-25 g were i n j ec t ed  i.p. w i t h  go ld th iog lucose  in  
c o n c e n t r a t i o n s  equa l  to  0.5 mg /g  b o d y  weight .  5 o t h e r  
mice  were  used as con t ro l s  a n d  in j ec t ed  w i t h  0.5 mg /g  
b o d y  w e i g h t  of glucose. 4 d a y s  a f t e r  i n j ec t i on  all  mice  
were  sacrificed,  t h e i r  b r a i n s  r e m o v e d  a n d  f ixed in a 
m a n n e r  s imi la r  to  t h a t  descr ibed b y  AREES a n d  MAYER 12. 
His to logica l  e x a m i n a t i o n  us ing  t he  FINK-HEIMER m e t h o d  
showed  d e g e n e r a t i o n  of t h e  b u n d l e  of Schi i tz  in  13 of t he  

I j .  MAYER and D. THOMAS, Science 1.56, 328 (1967). 
2 N. B. MARSt~ALL, R. J. BARRNETT and J. IVlAvER, Proc. Soc. exp. 

Biol. Med. 90, 240 (1955). 
J. MAYER and N. B. MARSHALL, Nature 178, 1399 (1956). 

4 H. J. LrKUSKI, A. F. DEBONS and R. J. CLOUTIER, Am. J. Physiol. 
212, 669 (1967). 
A. F. DrBONS, I. KRIMSKY, H. J. LIKUSKI, A. FROM and R. J. 
CLOUTIER, Am. J. Physiol. 214, 652 (1968). 

6 E. A. AREES and J. MAYER, Fedn Proc. Fedn Am. Socs exp. Biol., 
in press (1968). 

7 A. B. ANDERSON, J. Endocr. 9, 35 (t953). - M. MORTREmL- 
LANGLOIS, C. r. S6anc. Soc. Biol. 150, 490 (1956). - S. H. WAXLER 
and M. ENGER, J. Nutr. 5d, 209 (1954). - S. KATSUKI, Y. HEVANTA, 
M. HORINO, M. ITO, N. MAKINO and A. HOSOSAKA, Diabetes 51, 
209 (1962). 

s G. FRIEDMAN, J. D. WAVE and H. D. JA~OWITZ, Am. J. Physiol. 
203, 631 (1962). 
P. T. RIDLEY and F. P. BROOKS, Am. J. Physiol. 209, 319 (1965). 

xo j .  MAYER and S. SUDSANEH, Am. J. Physiol. 197, 274 (1959). 
n R. P. FINK and L. HEIMER, Brain Res. 4, 369 (1967). 
1~ E. A. AREES and J. MAYER, Science 157, 1574 (1967). 



15. 12. 1968 Specialia 1221 

Terminal degeneration in central gray in mesencephalon at the level 
of the superior eolliculus. VIII, third ventricle; CP, posterior commis- 
sure. 

15 go ld th iog lucose - in j ec ted  mice. T h e  o t h e r  2 in j ec ted  
mice  as well  as t h e  con t ro l  mice showed  no b r a i n  lesions.  
T h e  p a t h w a y  was shown  to  o r ig ina t e  in t h e  p e r i v e n t r i c u l a r  
sys tem,  course  dorsa l ly  a n d  descend  to  t e r m i n a t e  in t h e  
cen t r a l  g r ay  region of t h e  m e s e n c e p h a l o n  a t  t h e  level of 
t h e  super io r  colliculus.  T e r m i n a l  d e g e n e r a t i o n  of t h e  
b u n d l e  of Schl i tz  is i l l u s t r a t ed  in the  Figure .  No degene ra -  
t ion  was  s h o w n  below t h e  level of t h e  super io r  coll iculus.  

Thus ,  i t  a p p e a r s  t h a t  t h e  b u n d l e  of Scht i tz  l ike t h e  
f ibers  c o n n e c t i n g  VMA to  L H A  or ig ina t e  in n e u r o n s  w h i c h  
are  p a r t  of t h e  g lucorecep t ive  s y s t e m  as ev idenced  b y  t h e  
ac t ion  of G T G  13. 

Rdsumd. Les 16sions p rovoqu6es  chez  des  sour is  p a r  une  
in jec t ion  d ' a u r o t h i o g l u c o s e  d a n s  la r6gion v e n t r o m 6 d i a l e  
de l ' h y p o t h a l a m e  son t  su iv ies  de  la d6g6n6rescence  du  
fasciculus  dorsal is  l ong i tud ina l i s  (faisceau de Schli tz) .  
Cet te  o b s e r v a t i o n  ind ique  que  l 'or ig ine  de ce t t e  s t r u c t u r e  
ef f6rente  es t  g lucor6cept ive  e t  fair  p a r t i e  du  sys t~me 
g lucor6cep teur  qu i  contr61e la sa t i6 t& 
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Hemodynamic Patterns During Fighting Behaviour in the Cat 1 

I t  is wide ly  he ld  t h a t  e m o t i o n  resu l t s  in  a cha rac t e r i s t i c  
h e m o d y n a m i c  p a t t e r n  cons i s t ing  of inc reased  a r t e r i a l  
pressure ,  inc reased  h e a r t  ra te ,  a u g m e n t e d  ca rd iac  o u t p u t  
a n d  inc reased  t o t a l  p e r i p h e r a l  r e s i s t ance  due  to  s y m p a -  
t h e t i c a l l y  m e d i a t e d  v a s o c o n s t r i c t i o n  in t h e  v iscera l  a n d  
c u t a n e o u s  beds.  Th i s  vasocons t r i c t i on ,  however ,  is t h o u g h t  
to  be  assoc ia ted  w i t h  se lec t ive  v a s o d i l a t a t i o n  in muscle  
b lood  vessels,  b r o u g h t  a b o u t  t h r o u g h  special ized s y m p a -  
t h e t i c  f ibres  wh ich  can  be  b locked  b y  a t r o p i n e  3. 

Mos t  of t h i s  i n f o r m a t i o n  h a s  n o t  been  de r ived  f rom 
n a t u r a l l y  b e h a v i n g  an imals ,  b u t  f rom e x p e r i m e n t s  in  
w h i c h  t h e  so-cal led h y p o t h a l a m i c  defence  a rea  was 
e lec t r ica l ly  s t i m u l a t e d  in a n a e s t h e t i z e d  ca t s  3,s These  in- 
ve s t i ga t i ons  obv ious ly  suffer  f rom all l i m i t a t i o n s  i n h e r e n t  
in  e lec t r ica l  s t i m u l a t i o n  of t he  b r a i n  a n d  use of anaes thes i a .  
D a t a  o b t a i n e d  in u n a n a e s t h e t i z e d  a n i m a l s  are  r e s t r i c t ed  
to  t h e  d e m o n s t r a t i o n  of a n  increased  musc le  b lood  flow 
d u r i n g  pseudoa f fec t ive  r eac t i ons  in  h i g h  d e c e r e b r a t e  ca t s  4 
a n d  d u r i n g  s imple  a l e r t i n g  in i n t a c t  consc ious  ca t s  5. I n -  
v e s t i g a t i o n  in m a n  h a s  se ldom gone  b e y o n d  t e s t s  such  as  
a d i f f icu l t  m e n t a l  a r i t h m e t i c  t a s k  s, or  ha s  been  p e r f o r m e d  
w i t h  too  l imi ted  or un re l i ab le  h e m o d y n a m i c  t e c h n i q u e s  v,8. 

T h e  e x p e r i m e n t s ,  t h e  p r e l i m i n a r y  resu l t s  of w h i c h  we 
are  going  to repor t ,  h a v e  been  p l a n n e d  to  o b t a i n  a f a i t h fu l  
p i c tu re  of h e m o d y n a m i c  p a t t e r n s  in u n a n a e s t h e t i z e d ,  u n -  
r e s t r a i n e d  a n i m a l s  d u r i n g  a de f in i t e  k ind  of e m o t i o n a l  
b e h a v i o u r .  T h e  f igh t ing  b e h a v i o u r  of t h e  ca t  was  se lected 
as p a r t i c u l a r l y  su i tab le .  The  e x p e r i m e n t a l  se t -up  cons i s ted  
of a cage s u b d i v i d e d  in to  2 c o m p a r t m e n t s  b y  a m o v a b l e  
o p a q u e  screen.  In  a c o m p a r t m e n t  a ca t  was  p laced  h a v i n g  
a n  e lec t rode  ch ron ica l ly  i m p l a n t e d  in t h e  mesencepha l i c  
grey,  so t h a t  e lectr ical  s t i m u l a t i o n  t h r o u g h  t h i s  e lec t rode  
i n v a r i a b l y  e l ic i ted a t t a c k  b e h a v i o u r .  Th i s  c a t  was  on ly  
used as a s t i m u l u s  for ev o k i n g  n a t u r a l  f i gh t i ng  b e h a v i o n r  
in a n o t h e r  cat ,  t h e  s u b j e c t  of t h e  e x p e r i m e n t ,  w h i c h  was  
p laced  in t h e  o t h e r  c o m p a r t m e n t  of t h e  cage. T h e  s u b j ec t  
h a d  p rev ious ly  been  se lected because  of i ts  c o n s t a n t  
r e s p o n d i n g  w i t h  h iss ing  a n d  s t r i k ing  w h e n e v e r  a t t a c k e d  
b y  t h e  e lec t r ica l ly  s t i m u l a t e d  an imal .  C a r d i o v a s c u l a r  re- 
ac t ions  were  r e p e a t e d l y  r ecorded  in 6 s u b j e c t s  whi le  f ight -  
ing  a g a i n s t  t h e  e lec t r ica l ly  s t i m u l a t e d  a t t a c k i n g  ca t .  
A b o u t  a week  before  recording,  t h e y  were i m p l a n t e d  w i t h  
e l ec t romagne t i c  f low-probes  ( S t a t h a m )  a r o u n d  t h e  ascend-  
ing aor ta ,  t h e  super io r  mesen te r i c  a r t e ry ,  a n d  a n  e x t e r n a l  


