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c a n n o t  b e  ru led  out .  I t  m a y  be  conc luded  t h a t  fac to rs  of  
h y d r a n t h  r e g e n e r a t i o n  la rge ly  invo lve  r e o r i e n t a t i o n  of t h e  
ce l lu lar  con f igu ra t i on  in t h e  ava i l ab le  ma te r i a l .  A de ta i l ed  
r e p o r t  on  the  m a n n e r  of cell d i spos i t ion  a n d  i ts  r e l a t i on  to 
morphogenes i s  in h y d r a  will be p u b l i s h e d  e lsewhere  L 

Zusammen/assung. A n  regene r i e r enden  Stisswasser-  
p o l y p e n  (Hydra vulgaris orientalis) w u r d e  die G e s a m t -  
m e n g e  de r  Ep i the lmuske lze l l en ,  de r  i n t e r s t i t i e l l en  Zellen 
n n d  de r  C n i d o b t a s t e n  b e s t i m m t .  D a b e i  w u r d e n  s eh r  
grosse Zel lver lus te ,  speziel l  bei  d e n  in te r s t i t i e l l en  Zellen,  

in  ge r inge rem Masse bei  den  E p i t h e l m u s k e l z e l l e n  festge- 
s tel l t .  Die  Zah l  de r  Cn idob l a s t en  n a h m  dagegen  e twas  zu. 
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A P o s s i b l e  C o r r e l a t i o n  B e t w e e n  R e v e r s e  
M u t a t i o n  a n d  C o m p l e m e n t a t i o n  

Resu l t s  o b t a i n e d  in  Neurospora crassa (see FINCHAM x 
for references)  i nd i ca t e  t h a t  m u t a n t s  e x h i b i t i n g  in t ra - locus  
c o m p l e m e n t a t i o n  in a h e t e r o k a r y o n  fo rm a p r o t e i n  
(C.R.M.) r e l a t ed  serological ly  to  the  f u n c t i o n a l  e n z y m e  of 
t he  w i ld - type  s t ra in .  N o n - c o m p l e m e n t i n g  m u t a n t s  f o rm 
a p p a r e n t l y  no  C.R.M. R e c e n t l y  CRICK e t  at. 2 h a v e  sug-  
ges ted  t h a t  m u t a t i o n s  i n d u c e d  b y  p r o f l a v i n e  a n d  t h e  
m a j o r i t y  of s p o n t a n e o u s  m u t a t i o n s  (FREESE3) a re  d u e  to  
t h e  a d d i t i o n  or  s u b t r a c t i o n  of base  pa i r s  in t h e  DNA,  a n d  
resu l t  in t h e  f o r m a t i o n  of no  specific p r o t e i n  or  to  one  
g r ea t l y  d i f fe ren t  f rom the  wi ld- type .  

These  resu l t s  m a y  p e r h a p s  ind ica t e  t h a t  m u t a n t s  a r i s ing  
b y  a d d i t i o n - s u b t r a c t i o n  t y p e  m u t a t i o n  would  p r oduce  no  
C.R.M.,  a n d  h e n c e  be  n o n - c o m p l e m e n t i n g  w h e n  occur r ing  
a t  loci a t  wh ich  in t r a - locus  c o m p l e m e n t a t i o n  is k n o w n  to  
Occur, 

M u t a n t s  of t h e  c o m p l e m e n t i n g  t y p e  m i g h t  be  expec t ed  
to  be  due  to  t r a n s i t i o n  t y p e  m u t a t i o n s ,  a f fec t ing  o n l y  one  
base  pa i r  of one  t r i p l e t  (FREESE3), a n d  h a v i n g  on ly  one 
a m i n o  acid d i f ference  b e t w e e n  C.R.M. a n d  t h e  wi ld - type  
e n z y m e  (WITTMANN4). I f  t h i s  h y p o t h e s i s  is t rue ,  com- 
p l e m e n t i n g  m u t a n t s  would  r e v e r t  o n  t r e a t m e n t  w i t h  
m u t a g e n s  caus ing  t r ans i t i ons ,  such  as  ba se - ana logues  a n d  
n i t r o u s  acid.  

T r u e  n o n - c o m p l e m e n t i n g  m u t a n t s ,  bes ides  p r o d u c i n g  
no  C.R.M., m i g h t  b e  e x p e c t e d  n o t  to  r e v e r t  w i t h  m u t a g e n s  
caus ing  t r ans i t i ons .  F u r t h e r ,  if no, or  on ly  a grossly a l t e red  
p r o t e i n  is p r o d u c e d  t h e y  would  no t  be e x p e c t e d  to  be  
l eaky  or  t e m p e r a t u r e - s e n s i t i v e  m u t a n t s .  Resu l t s  o b t a i n e d  
b y  LEUPOLD (~ a n d  pe r sona l  c o m m u n i c a t i o n )  for t h e  ad-1 
a n d  ad-6  loci of Schizosaccharomyces pombe show a t  l eas t  
38 of  t h e  40 i n c o m p l e t e l y  b locked  m u t a n t s  t e s t e d  to  b e  of 
t he  c o m p l e m e n t i n g  type .  

P r e l i m i n a r y  re su l t s  o b t a i n e d  w i t h  t en  m u t a n t s  a t  the  
a d d  locus of Schiz. pombe i nd i ca t e  t h a t  a t  l eas t  five of six 
c o m p l e m e n t i n g  m u t a n t s  will r e v e r t  a f t e r  t r e a t m e n t  wi th  
n i t r ous  acid.  T h r e e  of t h e  four  n o n - c o m p l e m e n t i n g  mu-  
t a n t s  will no t  do so. The  f o u r t h  n o n - c o m p l e m e n t i n g  
m u t a n t  r e sponds  to  n i t r ous  acid t r e a t m e n t .  I t  shou ld  be 
p o i n t e d  out ,  however ,  t h a t  c lass i f ica t ion of a m u t a n t  as 
n o n - c o m p l e m e n t i n g  is to  some e x t e n t  u n c e r t a i n ,  s ince a 
g iven  m u t a n t  m a y  c o m p l e m e n t  w i t h  v e r y  few o the r  
m u t a n t s  a t  t h e  same  locus  (CATCHESIDE6). 

Th i s  hypo thes i s ,  t h a t  n o n - c o m p l e m e n t i n g  p o i n t  mu-  
t a t i o n s  p r o d u c i n g  no  C.R.M. wil l  n o t  give t r u e  back-  
m u t a t i o n  on  t r e a t m e n t  w i t h  n i t r o u s  acid,  a n d  o the r  
t r a n s i t i o n - t y p e  m u t a g e n s ,  is open  to  t e s t  a t  a n u m b e r  of 
loci in  N e u r o s p o r a  (CATCHESIDE 7) Sch izosaccha romyces  
and Salmonella (I-IARTblAN, HARTMAN and SERMAN8). 

Rdsumd. Les m u t a n t s  p r 6 s e n t a n t  la  c o m p M m e n t a t i o n  
in t ra-a l l61ique son t  p r o b a b l e m e n t  suscep t ib les  auss i  de  mu-  
t a t i o n  reve r s6  v ra ie  sous  l ' e f fe t  de  l ' ac ide  n i t r eux .  
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P r e s y n a p t i c  Inh ib i t i on  in the  L u m b a r  Cord  
E v o k e d  f r o m  the  B r a i n  S t e m  

I t  h a s  r ecen t l y  b e e n  s h o w n  t h a t  t h e  p r e s y n a p t i c  t e r -  
mina l s  of p r i m a r y  a f f e r en t s  m a y  b e  depo la r i zed  t h r o u g h  
sp ina l  ref lex ac t ions  a n d  t h a t  s y n a p t i c  ac t ions  to  mo to -  
neurones  b y  th i s  m e c h a n i s m  m a y  be  i n h i b i t e d  1. I a  affer-  
en t s  are depolar ized  f rom group  I a f fe ren t s  p r e d o m i n a n t l y  
of f lexor  muscles,  t he  f lexor  ref lex a f fe ren t s  (FRA),  on  t h e  
o t h e r  h a n d ,  f rom group  I a f fe ren t s  a n d  t h e  F R A .  P r i m a r y  
a f f e ren t s  m a y  also be  depolar ized  f rom h i g h e r  cen t res ,  
vol leys  in  t h e  p y r a m i d a l  t r a c t  depolar ize  i b ,  c u t a n e o u s  
a n d  h i g h  t h r e s h o l d  muscle  a f fe ren t s  b u t  no t  I a  a f f e ren t s  2. 

T h e  p r e s e n t  e x p e r i m e n t s  dece rebra te ,  u n a n a e s t h e t i z e d  
cats)  h a v e  revea led  t h e  ex i s tence  of a b r a i n  s t e m  cen t re  
f r o m  w h i c h  depo l a r i z a t i on  c a n  be  evoked  n o t  on ly  in  t he  
a b o v e  m e n t i o n e d  ca tegor ies  of a f fe rents ,  w h i c h  are  in- 
f luenced  f rom t h e  p y r a m i d a l  t r ac t ,  but also in Ia a[ferents. 
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Fig. 1. The upper traces were recorded from a dorsal root filament in 
lower L e. The filament was cut 15 mm from the dorsal root entry zone 
and placed on two electrodes one close to the entry zone and the 
other on the cut end. Upwards deflection denotes negativity of the 
central electrode. The lower traces were recorded from the dorsal 
root entry zone in lower L~ against an indifferent electrode in the 
muscle. Record A shows the effect of stimulation of the brain stem 
at the site shown in B. Record C shows the effect of group I volleys 
in the nerve to p, biceps-semitendinosus (PBSt) and record D of a 

single volley in the sural nerve. 
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Fig. 2. Effect of conditioning volleys from the brain stem and from 
the PBSt nerve on the excitability of presynaptie terminals of Ia 
fibres from gastrocnemius-soleus (G-S). 100% on the ordinate rep- 
resents the unconditioned test discharge recorded in the nerve to 
G-S. The testing stimulus was delivered through a micro-electrode 
inserted into the motor nucleus of G-S at the site where the maximal 
Ia focal potential could be recorded. The PBSt nerve was stimulated 
at a strength just maximal for group I afferents. The donditioning 

stimuli are indicated below the abscissa. 

F igure  1A shows  t h e  dorsa l  roo t  po t en t i a l  evoked  b y  a 
t r a in  of weak  s t imul i  t h rough  an  e lec t rode  inser ted  in to  
t he  medul la  as shown in B. The  dorsal  root  po ten t i a l s  
evoked  by  repe t i t ive  s t imu la t ion  of g roup  I f ibres f rom 
p. b i ceps - semi tend inosus  (PBSt)  a n d  of t h e  sural  nerve  

are shown  for compar i son  in C and  D. Transverse  ex-  
p lo ra t ion  revealed a v e r y  localized o p t i m u m  in the  bra in  
s tem.  W h e n  the  e lect rode was  moved  1 m m  f rom the  focus 
shown  the  s t imulus  s t r e n g t h  h a d  to be cons ide rab ly  in- 
creased to  evoke act ion.  

The  effect  was evoked  f rom the  medul la  and  f rom the  
cauda l  pons  b u t  no t  f rom more  rostra1 pon t ine  levels. 
I n t r a sp ina l  p r e t e r m i n a l  t h re sho ld  m e a s u r e m e n t s  f rom 
var ious  categories  of p r i m a r y  a f fe ren t s  revea led  t h a t  on  
medu l l a ry  s t imula t ion  the re  was  co r respond ing ly  an in- 
creased exc i tab i l i ty  in Ia, Ib  and  in cu t aneous  af ferents .  
The curves  in Figure 2 show the  effect  of s t imu la t ion  of 
t he  b ra in  s t e m  and  of the  P B S t  nerve  on  t h e  exc i t ab i l i t y  
of I a  f ibres f rom gas t rocnemius-so leus  me a s u r e d  w i t h  a 
s t imu la t i ng  e lec t rode  in t he  m o t o r  nucleus  of th i s  muscle .  
The ac t ions  are evoked  t h r o u g h  ven t ra l  spinal  p a t h w a y s :  
t he  effect  was  abol ished a f te r  t r ansec t ion  of the  v e n t r a l  
q u a d r a n t s  b u t  r ema ined  w h e n  on ly  the  dorsa l  q u a d r a n t s  
were  t r ansec ted .  The  si te  in F igure  1 B cor responds  to  t h e  
locat ion of the  media l  longi tud ina l  fasciculus, bu t  fu r the r  
inves t iga t ions  are  requ i red  to  decide if th i s  t r ac t  is 
responsible .  

Depolar iz ing  dorsa l  roo t  po ten t i a l s  can also be evoked  
f rom o t h e r  m o r e  widespread  p r e d o m i n a n t l y  v e n t r a l  
regions of t he  bra in  s tem.  In t r a sp ina l  t h resho ld  measure-  
m e n t s  revealed depola r iza t ions  in Ib  a f ferents  and  the  
F R A  af ter  a longer  l a t ency  t h a n  the  effect  in Figure  1 A. 
The descend ing  p a t h w a y s  are located in t he  dorsal  quad -  
rants .  This  s y s t e m  m a y  be of in t e res t  in re la t ion  to  t he  
tonic  inh ib i t ion  exe r t ed  f rom the  med ia l  b ra in  s t e m  
( through descend ing  p a t h w a y s  in the  dorsal  p a r t  of the  
la tera l  funicle) on  ref lex arcs  and  t r ansmiss ion  to  ce r t a in  
ascending p a t h w a y s .  I t  is, however ,  n o t  k n o w n  if th is  ton ic  
inhib i t ion  is caused  by  p r e s y n a p t i c  depola r iza t ion  or, as 
originally assumed,  by  inh ib i t ion  a t  a n i n t e r n e u r o n a l  levela). 

To summarize: the re  is m o u n t i n g  evidence  of complex  
suprasp ina l  ac t ions  on p r i m a r y  afferents .  The  s y s t e m  
depolar iz ing the  p r e s y n a p t i c  t e rmina l s  of Ia  a f fe ren ts  is 
of par t icu lar  in te res t  since it pe rmi t s  suprasp ina l  regu- 
la t ion of m o n o s y n a p t i c  Ia  act ions .  

Zusammen/assung. Es  wird  gezeigt ,  dass  eine e lektr ische 
Medulla  ob longa ta -  oder  Pons (kauda l ) -S t imu la t i on  eine 
Depolar i sa t ion  (pr / i synapt ische  Inhibi t ion)  yon  Ia-,  Ib-  
und  F lexor -Ref lex-Affe renz  im L u m b a l m a r k  ve ru r sachen  
kann .  

D. CARPENTER, I. ENGBERG, and  A. LUNDBERG 

Department o/Physiology, University o/GSteborg (Sweden), 
June 21, 7962. 

a R. M. ECCLES and A. LUNDBERO, J. Physiol. 147, 565 (1959). - 
B. HOLMQVIST and A. LUNDBERO, Arch. ital. Biol. 97, 340 (1959). - 
B. HOLMQVIST, A. LUNDBERG, and O. OSCARSSON, Arch. itaL Biol. 
98, 60 (]960). 

B l o o d  G l u c o s e  a n d  P l a s m a  U n e s t e r i f i e d  F a t t y  
A c i d  C h a n g e s  I n d u c e d  b y  t h e  S t r e s s  of  an  

E m e r g e n c y  S i t u a t i o n  

The  d ischarge  of g lycogen s tores  a n d  the  rise in t h e  level 
of b lood glucose following t h e  release of adrena l ine  in an  
emergency  s i tua t ion  was t h o u g h t  t r ad i t iona l ly  to  p rov ide  
an an ima l  w i th  increased oxidizable  subs t r a t e  for use in 
i m p e n d i n g  fl ight.  W i t h  the  rea l iza t ion  of t he  metabo l ic  

i m p o r t a n c e  of t he  p l a sma  unester i f ied f a t t y  acids  (UFA) x 
and  the  effect  of adrenal ine  in caus ing  the i r  release f rom 
adipose  t issue 2,s a reappra i sa l  was necessary  of t he  re la t ive  
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