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as a slow level ing-off  per iod ~0 This  appea r s  to paral lel  
very closely t he  d a t a  for t reha lose  r epo r t ed  in the  
present  p a p e r  and  sugges ts  fu r the r  t h a t  t he re  is a series 
of b iochemical  changes  which  p recedes  the  failure of f l ight  
ability, which begins  a t  a p p r o x i m a t e l y  t he  4 th  to  t h e  5th 
day and  reaches  a m a x i m u m  b y  the  7th d a y  of adu l t  life 
and which  m u s t  follow pr ior  (causative) chemica l  even t s  
and a c c o m p a n y  the  more  readi ly  a p p a r e n t  de ter iora t ive ,  
s t ruc tura l  and  func t iona l  changes  in f l ight  abi l i ty .  Re la t ed  
Studies are now u n d e r w a y  on t h e  changes  in t he  enz y me  
trehalase in t he  f l ight  muscle  of t he  house  fly, wi th  age, 
as well. 

Since ROCKSTEIN and  BHATNAGAR 11 have  obse rved  
t h a t  h igh levels of X- i r r ad ia t ion  to  t he  ear ly  pupa l  s tage  
of the  adul t  house  fly resul ts  in e n h a n c e m e n t  of wing 
re tent ion  a t  t h e  t ime  of d e a t h  in b o t h  males  and  females,  
it  Would be in t e res t ing  to  d e t e r m i n e  t h e  effects  of such 
X- i r rad ia t ion  on t reha lose  c o n t e n t  and,  therefore ,  
t rehalose metabo l i sm,  following s imilar  X- i r r ad i a t ion  of 
the pupae.  Such s tudies  are also cu r ren t ly  being under -  
taken in th is  l abo ra to ry  ~2. 

Zusammen[assung. Trehalose  der  Fl f igelmuskeln  m/inn-  
lieher Hausf l iegen,  Musca domestica (1 h bis 16 Tage  alt), 

wurde  mi t  F i l t r i e rpap i e r ch roma tog raph i e  g e t r e n n t  u n d  
q u a n t i t a t i v  ko lor imet r i sch  b e s t i m m t .  Die K o n z e n t r a t i o n  
der  Trehalose  in den  Fl i igehnuskeln  e r re ich t  ihr  M a x i m u m  
(26,50 /zg/Thorax) 4 h nach  d e m  Schli ipfen der  Imago.  
Nach  24 h (Imago) auf 1/~ des M a x i m u m s  (8 ,59/ ,g /Thorax)  
ve rminde r t ,  s tab i l i s ie r t  sich der  Treha losegeha l t  bis zum 
Lebensende .  
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Effec t s  of  a W a t e r  S o l u b l e  E x t r a c t  of  Robinia 
Pseudoacacia L e a v e s  o n  U t e r i n e  S m o o t h  M u s c l e  

Toxici ty  of the  Black Locus t  (Robinia pseudoacaeia) 
leaf has been known  for m a n y  years  1-8 and  several  toxic  
Substances f rom this  p l a n t  h a v e  been  ident i f ied  4-~ How-  
ever, a new ac t iv i ty  has  been  descr ibed  by  th is  l a b o r a t o r y  
and t h a t  is t he  s t imula t ion  of increased  s p o n t a n e o u s  
ac t iv i ty  in r a t  m y o m e t r i u m .  

A decoct ion  was p repa red  by  gr inding fresh green 
leaves, perco la t ing  t h e m  wi th  boil ing w a t e r  (pH 5-6) for 
2 h t h e n  f i l ter ing t h r o u g h  several  layers of gauze and  
finally t h r o u g h  W h a t m a n  No. 1 f i l ter  paper .  1 1 of t he  
resu l t an t  solut ion con ta ined  the  e x t r a c t  of 112 g of green 
leaves. The  decoct ion  was  t h e n  ad jus t ed  to  i so tonic i ty  by  
the addi t ion  of sod ium chloride.  

The effect  of the  solut ion on the  i sometr ic  spon t aneous  
Pa t te rn  of u te r ine  cornu f rom young,  200-250 g, v i rgin  
Sprague-Dawley  r a t s  was  s tud ied .  One end of t he  u te r ine  
Cornu was  f i rmly  anchored  to  a w a r m  c h a m b e r  ho lder  
While t he  free end was  su spended  f rom a force-displace-  
ment  t r ansduce r  (Model FT  .03, Grass I n s t r u m e n t  
Company) which  in t u r n  was connec ted  to  a Grass poly-  
graph. E a c h  p r e p a r a t i o n  was  immer sed  in a 50 ml b a t h  
conta ining Tyrode ' s  solut ion a t  37°C and  ae ra t ed  wi th  
95% O2 and  5% CO v Tens ion  was  ad ju s t ed  to  0.2 g 
during the  n o n - c o n t r ac t ed  phase.  Fol lowing a 30 min  
equil ibrat ion per iod the  min imal  s t i m u l a t o r y  dose (3 ml  
of the  f i l t rate)  of t he  solut ion was added  to t he  b a t h i n g  
medium. Con t rac tua l  m e a s u r e m e n t s  were  m a d e  a t  15, 30 
and 45 rain and  were c o m p a r e d  to  t he  zero t ime  read ings  
and to the  ac t iv i ty  of t he  con t ra l a t e ra l  u te r ine  horns  
SUspended in a s imilar  b a t h  t r e a t ed  wi th  saline. 

The solut ion was  t e s t ed  on uter i  f rom 10 d ioes t rous  and  
10 oestrous animals .  I t  increased the  f r equency  of con-  
t ract ion of oes t rous  u ter i  a t  15 and  30 m i n  b u t  n o t  a t  
¢5 rain re la t ive  to  zero t ime  obse rva t ions  and  a t  all 

Treatment Time (min) 

0 15 30 45 

Control 
Decoction 

Control 
Decoction 

Control 
Decoction 

Control 
Decoction 

Oestrous 

Strength of contractions (g) 

2.24 1.14 1.15 1.0S 
1.15 3.73 b,e 4,06 b,~ 4.65 b,a 

Frequency of contractions (contractionslnfin) 

0.94 0.32 b 0.32 b 0.30 b 
0.70 1.20 b.d 1.03 b,d 0.90 d 

Dioestrous 

Strength of contractions (g) 

2.53 2.60 2.52 2.36 
3.24 6.92 ~,d 7,08 b,d 5,79 b,a 

Frequency of contractions (contractions/rain) 

0.96 0.72 a 0.71 a 0.64 b 
1.04 1.24 a,a 1.28 a'~ 1.15 a 

a Significantly (p <: 0.05) different from zero time within the same 
treatment, b Significantly (p < 0.01) different from zero time within 
the same treatment, c Significantly (p < 0.05) different from non- 
treated control at the same time period, d Significantly (p < 0.0I) 
different from non-treated control at the same time period. 1 uterine 
horn from each of the 10 rats was treated with decoction of Black 
Locust leaf (6.7 rag/m1) and the other served as an untreated control. 
Each horn was observed at 4 time periods, thus forming a split plot 
in time. The measurements recorded at 15, 30 and 45 rain were 
compared with the zero-time observations within both the control 
and treated uterine horns. Comparisons between the control and 
treated horn were also made within each time period. 
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t imes  r e l a t i ve  to  t h e  c o n t r a l a t e r a l  cornu .  S ign i f i can t  in-  
creases  in  f r e q u e n c y  of c o n t r a c t i o n  of d ioes t rous  u te r i  
were  o b s e r v e d  s imi la r ly  to  t hose  of t he  oes t rous  u ter i .  I t  
s ign i f i can t ly  (p <: 0.01) inc reased  t en s i on  in  b o t h  t y p e s  
of u te r i  a t  each  of t h e  t i m e  in t e rva l s .  Resu l t s  f rom th i s  
e x p e r i m e n t  a re  s u m m a r i z e d  in t h e  Table .  P r e l i m i n a r y  
s tud ies  i nd i ca t e  t h a t  th i s  so lu t ion  h a s  s imi lar  effects  on  
excised h u m a n  m y o m e t r i u m .  

I t  m a y  be  t h a t  t h i s  oxy toc i c  a g e n t  is specific for  t h e  
s m o o t h  musc le  of t he  u t e r u s  s ince i t  was w i t h o u t  ef fec t  
o n  10 s amp le s  of r a t  d u o d e n a l  t issue.  These  i n t e s t i n a l  
s e g m e n t s  were  t r e a t e d  iden t i ca l ly  to  t h e  u t e r i n e  s t r i p s  
a n d  doses  10 t imes  g r ea t e r  t h a n  t hose  caus i ng  u t e r i n e  
s t i m u l a t i o n  were  w i t h o u t  effect  on  t he  i n t e s t i n a l  p r e p a r a -  
t ions .  Also t he  s ens i t i v i t y  of v a s c u l a r  s m o o t h  muscle  to  
t he  decoc t ion  was  tes ted .  T he  r i g h t  ca ro t id  a r te r ies  of 10 
r a t s  were c a n n u l a t e d ,  a n d  b lood  pressure ,  pulse  p ressu re  
a n d  h e a r t  r a t e  were m o n i t e r e d  on  a Grass  p o l y g r a p h .  
I n j e c t i o n s  of 1 ml  of e x t r a c t  pe r  100 g of r a t  v i a  t h e  
f emora l  ve in  p r o d u c e d  no  c h a n g e  in a n y  of  t h e  m e a s u r e d  
p a r a m e t e r s  u p  to  1 h a f t e r  t h e  in jec t ions .  

A t  t h e  p r e s e n t  t i m e  t h e  decoc t ion  h a s  res i s ted  c o m p l e t e  
pur i f i ca t ion ,  b u t  seve ra l  o b s e r v a t i o n s  h a v e  b e e n  n o t e d  
w i t h  r e g a r d  to  p rope r t i e s  of t he  ac t ive  agen t .  I t  is s t ab l e  
a t  100 °C, is n o t  decomposed  b y  l igh t  or u p o n  dry ing ,  no r  
is i t  soluble  in  t h e  f a t  so lven t s  (pe t ro l eum e ther ,  benzene ,  
d i e thy l  e ther ,  ace tone ,  h e p t a n e  or m e t h a n o l ) .  I t  is n o t  
r e t a i n e d  on  S e p h a d e x  G-25 or G-50 b u t  is t r a p p e d  on  a n  
1 8 .  1 i nch  c o l u m n  of G-100 g rade  Sephadex .  I n o r g a n i c  
ion e f fec t s  h a v e  been  ru led  o u t  as b o t h  c h a r r i n g  a n d  

t r e a t m e n t  w i t h  ac id  (pH  less t h a n  2) cause  loss of a c t i v i t y  
w h e n  t h e  e x t r a c t  is r e t u r n e d  to  i t s  o r ig ina l  c o n d i t i o n s L  

RdsumL U n  e x t r a i t  a q u e u x  de  feuilles de  Robinia 
pseudoacacia a u g m e n t e  la f rdquence  e t  la  force de con-  
t r a c t i o n  de l ' u td rus  isold de r a t .  Ce t te  ac t ion  semble  ~tre 
spdcif ique p o u r  le musc le  u t d r i n  lisse, car  l ' e x t r a i t  est  
sans  ef /e t  su r  des p r 6 p a r a t i o n s  isoldes d ' i n t e s t i n  e t  n ' a g i t  
pa s  sur  la p ress ion  ar t~r iel le  du  r a t  i n t ac t .  
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Inhibition of Shivering Obtained by 
Peripheral Stimulation 

Affe ren t  i n p u t  e l ic i ted  b y  pe r iphe ra l  s t i m u l a t i o n  was 
s h o w n  to  i n h i b i t  severa l  f unc t i ons  of t h e  c e n t r a l  n e r v o u s  
sys tem.  I n h i b i t o r y  b e h a v i o u r  w i t h  d rowsiness  was 
o b t a i n e d  b y  low r a t e  s t i m u l a t i o n  of c u t a n e o u s  ne rves  x 
a n d  b y  r e p e t i t i v e  i so la ted  e lect r ica l  pulses  to  t he  s.c. 
t i ssue  s. 

Moreover ,  a u t o n o m i c  ac t iv i t i e s  m a y  also be i n h i b i t e d  
b y  a f f e r en t  s t i m u l a t i o n ,  i.e. t h e  i nh ib i t i on  of t h e  sk in  
ga lvan ic  ref lex i n d u c e d  b y  f a r a d i z a t i o n  of c u t a n e o u s  
n e r v e s  8, a n d  t h e  h y p o t e n s i v e  ref lex o b t a i n e d  b y  sk in  
s t i m u l a t i o n  in t he  a n a e s t h e t i z e d  dog  w i t h  ch lora lose  (in 
p r epa ra t i on ) .  I t  seemed p r o b a b l e  t h a t  o t h e r  ac t iv i t i e s  of 
t h e  c e n t r a l  ne rvous  sys tem,  such  as sh iver ing ,  m i g h t  be  
i n h i b i t e d  b y  th i s  fo rm o1 s t i m u l a t i o n ;  and ,  in v iew of t h e  
f ac t  t h a t  t h e r e  is no  def in i t e  conc lus ion  on  t h e  m a t t e r  4, 
th is  h a s  been  inves t iga t ed .  

Methods. 9 mongr e l  dogs we igh ing  7-18  kg were  
a n a e s t h e t i z e d  w i t h  n e m b u t a l  (33 mg/kg ,  i.p.). Sh ive r ing  
was d e t e c t e d  b y  t h e  E M G  a c t i v i t y  reg i s te red  f rom the  
e x t e n s o r  a n d  f lexor  musc les  of 1 leg. T h e  e lec t rodes  were 
app l i ed  b y  v i sua l i za t ion  of t he  musc les  a f t e r  incis ion 
of t he  skin  a n d  secured  b y  l iga tu re  to  avo id  a n y  
mob i l i z a t i on  f rom t h e  i m p l a n t e d  place.  T h i n  s ta in less  
s teel  needles  or n i c h r o m e  wire  0.2 m m  w i d t h  i so la ted  
excep t  in  10-15 m m  of l e n g t h  were  ut i l ized as e lect rodes .  
2 e lec t rodes  were  app l ied  in  e a c h  musc le  s e p a r a t e d  b y  a 
d i s t a n c e  of 10 m m .  T h e  e lec t rodes  were  c o n n e c t e d  to  t h e  
AC i n p u t  of a 7 Model  Grass  P o l y g r a p h  p reampl i f i e r  w i t h  
a t i m e  c o n s t a n t  of 0.04 sec. T h e  s ame  leg i m p l a n t e d  w i t h  

t h e  E M G  elec t rodes  was  s t i m u l a t e d  w i t h  pu l ses  of 0.5 
msec d u r a t i o n  a n d  30 c/see by  m e a n s  of needles  i n t r o d u c e d  
in  t h e  foo t  paxl of t h e  leg. Usua l ly ,  t h e  forelegs were  
p re fe r red  to  reg is te r  t h e  E M G  ac t iv i ty ,  b u t  sh ive r ing  
could as well  be  d e t e c t e d  f rom the  hindlegs .  

Results. E M G  a c t i v i t y  was poor ly  deve loped  d u r i n g  t he  
f i rs t  h o u r s  of t h e  expe r imen t s .  Af te r  t he  f i rs t  or  second 
hour ,  before  t h e  a p p e a r a n c e  of sh iver ing ,  i t  was  poss ible  
to  regis te r  some ton ic  E M G  a c t i v i t y  f rom the  ex tensors .  
The  de f in i t e  f igure of b a c k g r o u n d  E M G  a c t i v i t y  d e p e n d e d  
on t h e  pos i t ion  of t h e  leg, a l t h o u g h  a t on i c  f lexor  a c t i v i t y  
was  a lways  u n d e t e c t a b l e  w i t h  t h e  s e n s i t i v i t y  used.  
Sh ive r ing  s t a r t e d  a b o u t  2 -3  h a f t e r  i n j ec t i on  of t h e  
a n a e s t h e t i c  a n d  was  ful ly  deve loped  b y  4 -5  h,  w h e n  
signs of l i gh t e r  a n a e s t h e s i a  level  appea red .  T h e  rec ta l  
t e m p e r a t u r e  was  s l igh t ly  s u b n o r m a l  (0.5-1°C) a t  t he  
b e g i n n i n g  of sh ive r ing  a n d  t h e r e a f t e r  h i g h e r  va lues  were 
recorded.  Usua l ly  sh ive r ing  a t t a c k s  l a s t ed  no  longer  t h a n  
30 sec a n d  b e g a n  b y  t r e m o r  of t h e  h e a d  muscles .  Sh ive r ing  
a c t i v i t y  was  more  e v i d e n t  d u r i n g  t he  i n sp i r a t i on .  F i g u r e  
(a) is a t y p i c a l  r eco rd  whe re  a ton ic  ex t enso r  a c t i v i t y  is 
p r e d o m i n a n t .  I t  is also s h o w n  t h a t  mod i f i ca t i ons  occur  
on  t h e  E M G  d u r i n g  sh ive r ing  a t t a c k .  T h e  b e g i n n i n g  of 
sh ive r ing  is i n d i c a t e d  a t  t h e  a r row b y  a n  a b r u p t  a c t i va -  
t i on  of f lexor  musc les  c o n c o m i t a n t l y  w i t h  a n  a u g m e n t a -  
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