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a f ter  i ncuba t ion  at  20°C for 6 h is shown as a func t ion  of 
the  po t a s s ium c o n t e n t  of the  Ringer ' s  solut ion (Figure).  
The ca lcula ted  regression line d r a w n  in the  Figure  is g iven 
by  the  equa t ion  y . . . .  10.3 + 4.25 x and  the  regress ion 
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The effect of the concentration of potassium in Ringer's solution on 
the net change in the potassium content of sartorius muscle from 
R. pipiens. NaC1 was replaced by KCI so that the sum of Na + K 
remained constant in each different Ringer's solution. The average 
weight of each muscle was 98 rag. Zero change in muscle potassium is 
indicated by the broken line. Each point is the average of deter- 
minations in at least 4 muscles. The solid line is the calculated re- 

gression line (see text). 

coefficient,  4.25, is h igh ly  s ignif icant  ( P  < 0.001). The 
line passes t h ro u g h  the  zero change  po in t  (shown by  the  
b roken  line) a t  a po ta s s ium concen t r a t ion  of 2.44 mEq/1, 
ind ica t ing  t h a t  the  fluxes of po ta s s ium into  and  ou t  of the  
sar tor ius  muscle  are equal  when  the  muscle  is b a t h e d  at  
20°C in Ringer ' s  solut ion con ta in ing  th is  concen t r a t ion  of 
po t a s s ium and  5 m M  sodium lactate .  

I t  is clear, therefore ,  t h a t  unde r  ident ical  in vitro con- 
d i t ions  t he  pa i red  t ibialis  an t icus  and  iliofibularis muscles  
and  the  sar tor ius  muscle  require  d i f fe rent  ex t race l lu la r  
concen t r a t ions  of po ta s s ium to m a i n t a i n  a s t e a d y  s t a t e  
with respec t  to  in t racel lu lar  po tass ium.  Since the  no rma l  
concen t r a t ion  of p o t a s s i u m  in t he  p l a sma  p r e s u m a b l y  
provides  a s t eady  s t a te  for the  po t a s s ium c o n t e n t  of all of 
these  muscles  in vivo, th i s  in vitro p h e n o m e n o n  m u s t  be 
re la ted  to  the  pecul iar i t ies  of the  expe r imen ta l  condi t ions  
and  to  the  di f ferences  in t he  size and  shape  of the  muscles.  
Thus  it is concluded t h a t  when  s t e a d y  s t a te  condi t ions  are  
impor t an t ,  the  concen t r a t ion  of po ta s s ium in R inger ' s  
solut ion m u s t  be ad jus t ed  to fit  the  par t icu lar  expe r imen ta l  
condi t ions  and  the  specific muscles  unde r  s tudy .  

Rdsumd. Pour  ~,tre cer ta in  que le dGgagement e t  l ' ab-  
sorp t ion  du po ta s s ium sont  e x a c t e m e n t  compensGs dans  
un muscle  de grenouille 6tudi~ in vitro dans  la solut ion de 
Ringer ,  il fau t  a d a p t e r  la concen t r a t ion  du po ta s s ium de 
ce t te  solut ion aux condi t ions  part iculi~res de l 'expGrience 
et  t en i r  c o m p t e  du fair que le degr6 de concen t r a t i on  
requis  var ie  d ' u n  muscle  5~ l 'autre .  

D. R. H. GOURLEY 

Department o/ Pharmacology, School o/ Medicine, University 
o/Virginia, Charlottesville ( USA ), A ugust 14, 1961. 

Threshold for Eliciting the Hippocampal  theta-  
Rhythm by Electrical St imulat ion in T e g m e n t u m  
and Hypothalamus  during Cortical Spreading 

Depression in Rats 

Elect r ica l  s t imu la t i on  of the  mesencepha l ic  re t icu lar  for- 
m a t i o n  elicits a synchron ized  t h e t a - r h y t h m  in the  h ippo-  
c ampus  (GREEN 1), Since th is  reac t ion  is un inf luenced  by  
bi la tera l  cort ical  sp read ing  depress ion  (SD) (WEiss  and  
FIFKOV/,~), i t  is possible  to  use the  h i p p o c a m p a l  arousal  
reac t ion  as an ind ica tor  of the  exc i tab i l i ty  of the  t e g m e n t a l  
re t icu lar  fo rma t ion  (RFT) and of the  h y p o t h a l a m u s  (Hy) 
dur ing  reversible  e l imina t ion  of the  cerebra l  co r t ex  
(BuRE~ and  BUREgOV.~ 3) by  SD. 

Methods. Bipolar  si lver e lec t rodes  were  imp lan t ed  in the  
dorsal  h ippocampus ,  R F T  and  H y  (in a rea  hypo tha l ,  lat. ,  
on ly  in some cases in zona  incerta)  as was checked  his to-  
logically (FIF~<ovX). R e c t a n g u l a r  pulses (450 cy/sec,  
t < 0.5 msec,  d u r a t i o n  of the  salves 60 msec) were  g iven 
a t  in te rva l s  of a t  least  2 min,  b u t  only  w h e n  s p o n t a n e o u s  
synchron iza t ion  in the  h i p p o c a m p u s  was  no t  p resen t .  
A c o n s t a n t  level of th resho ld  being es tab l i shed  for control ,  
uni la tera l  SD was  evoked by  local appl ica t ion  of f i l ter  
p a p e r  (2 × 2 ram) soaked  wi th  25% KC1 on the  dura l  
surface.  Af te r  r e -e s t ima t ing  the  th resho ld  b i la tera l  SD 
was  elicited. 

Results. The cor t ical  SD is a ccompan ied  a lways  b y  a 
rise of thresholds .  In  no case does t he  t h re sho ld  decrease.  
The increase of t h re sho ld  was more  p ronounced  in the  
t e g m e n t u m  t h a n  in H y  (in the  l a t t e r  no t  s ignif icant ,  see 
Table).  Be tween  the  th resho ld  changes  in these  two areas  

SD ipsi- SD contra- 
lateral to lateral to 
side of side of 
stimulation stimulation 

SD bilateral 

Tegmentum 
Elevation of threshold 82.6 
(in % of cases) 
Numberofexperiments 11 
Mean elevation of 12,1,5 4: 6.0" 
threshold (M) 
± mean error (m) % 
Significance against p ~= 0.01 
control (100%) 

Hypothalamus 
Elevation of threshold 57.1 
(in % of cases) 
Numberofexperiments 7 
Mean elevation of 
threshold (M) :k mean 
error {m) % 
Significance against 
control ( 100 % ) 
Significance between 
values with * marked 

8O.0 85.8 

5 14 
117.2 ~ 8.5* 168.4i  15.4" 

not significant p ~ 0.003 

20.0 54.5 

5 l |  
108. l ~ 4.9* 108 + 8.0* 109 i 4.5* 

not significant notsignifieant not significant 

p .... 0 . 0 5  notsignificant p = 0.003 

x j .  D. GREEN, The Hippocampus, in Handbook o/ Physiology, 
.Veurophysiology (Washington 1960), II, p. 1373. 
T. WEIss and E. FII~KOV~., EEG Clin. Neurophysiol. 12, 841 (1960). 

3 j .  BURE~ and O. BUREgOWk, EEG Clin. Neurophysiol., Suppl. 13, 
a59 (1960). 



15. I. 1962 Brevi  e o m u n i c a z i o n i -  Brief l / epor t s  23 

yse¢ 

3 
~ j , a .N .~  - - ,  

I~oo 

2 

~ . , ~ - v , ~ ¢ % % ~  , ,, . 

/, 

I f04 

~Y 

I ~00 

2 3 
, - , ~ ' - ' , . ~ , w - v " ~ , . ~ , / ~ w ~ , . ~ W , ~ , . ~ , . o ~ , , ¢ - ~ . . ~ ¢ , , , . -  m ' ~ " ' * ' . " < ' ~ - ~ " . " ~ ' %  a ~ ' / ~ ' ' q ' ' ~  - . . . .  " " 

I ~o~ I~o~ 

Cf 
, ¢ ~ % "  ~ J - ~ c , d ~ - , ~ 3  p 

I f06 

lb 

2 

I~oe 
A ~  

3 

3 

2 

4 

I . o  

2 

1.4 

3 
~ l t ' ~ . , , . . ~  ~ , ,  4 , ' " - ,  -,¢ 

1.4 

Cl  

I ~o 

2 

I f't¢, 

3 

H i p p o c a m p o g r a m  d u r i n g  s t i m u l a t i o n  of t e g m e n t u m  ( la )  a n d  h y p o t h a t a m u s  ( lb) .  (A) Ctmtrol  (1 = s p o n t a n e o u s  synch ron i sa t i (m ,  '2 = sub-  
t h re sho ld  s t imu la t i on ,  3 =, t h r e sho ld  s t i m u l a t i o n ,  4 = s n p r a t h r e s h o l d  s t imu la t i on ) .  (1:1) D u r i n g  ips i la tera l  SI)  (t = s u b t h r e s h o l d ,  
"2, 3 = threshold) .  (C) D u r i n g  b i l a t e ra l  SD (see B). Ar rows  = onse t  of s t i m u l a t i o n  0 m m b e r s  i nd i ca t e  pe r cen t age  of t h r e s h o l d  vol tage) .  



24 Brbves communications - Kurze Mitteihmgen F~XPERIENTIA XVIII/I  

t he re  was a clear  difference.  As to  t h e  r e t i cu la r  s t imu-  
la t ion,  we found  t he  b i l a t e r a l  SD more  ef fec t ive  t h a n  t he  
u n i l a t e r a l  one, no d i f ference  be ing  found  b e t w e e n  ipsi- or 
c o n t r a l a t e r a l  SD ( typ ica l  records  see Figure) .  

Discussion. T h e  resu l t s  of t e g m e n t a l  s t i m u l a t i o n  are  in  
a c c o r d a n c e  w i t h  e x p e r i m e n t s  on  t he  in f luence  of SD on  
o t h e r  i nd i ca to r s  of r e t i cu la r  e x c i t a b i l i t y  (RODIC, ER, in  
press).  The  ce rebra l  co r t ex  has ,  the re fore ,  a p r o n o u n c e d  
inf luence  on  r e t i cu la r  func t ions .  In  our  case, an  elimi- 
n a t i o n  of ton ic  f ac i l i t a to ry  m e c h a n i s m s  can  p l ay  a role. 
Th i s  f i ts  well w i t h  ou r  resu l t s  a b o u t  changes  of a rousa l  
e f fec t iveness  of l a t e ra l i zed  p e r i p h e r a l  s t imul i  d u r i n g  uni-  
l a t e ra l  cor t ica l  SD (WEiss  a n d  BUREg4). F u r t h e r m o r e ,  i t  
is i m p r o b a b l e  t h a t  SD ac t s  d i r ec t ly  a t  o t h e r  levels t h a n  
t h e  t e g m e n t u m ,  as  was  p r o v e d  especia l ly  for t h e  h ippo-  
c a m p u s  b y  VVEISS a n d  FIFKOVJ~ ~. As to t he  low t h r e s h o l d  
r i s ing effect  in  t h e  Hy ,  one m i g h t  a c c o u n t  for  t h e  ex i s tence  
of two  sy s t ems  ( synchroniz ing ,  desynchron iz ing )  in- 

f luenc ing  t h e  h i p p o c a m p o g r a m  a n t a g o n i s t i c a l l y  (YAsu-  
KOCHI 5). 

Zusammen/assung.  Vor f ibe rgehende  ein-  ode r  be id-  
sei t ige funk t ione l l e  D e k o r t i k a t i o n  mi t t e l s  ( ,spreading 
depressiom~ e r g i b t  bei  e l ek t r i s che r  R e i z u n g  des  T e g m e n -  
tu rns  oder  H y p o t h a l a m u s  e inen  Schwe l l enans t i eg  des 
Weckef fek tes .  Die R e a k t i o n s u n t e r s c h i e d e  de r  H i rn t e i l e  
werden  t iber  die t h e t a - A k t i v i t ~ t  im H i p p o k a m p u s  beur -  
te i l t .  

~x,- Rf~.DIGER6, T. }VEISS, a n d  E.  FIFKOV2{ 

Institute o~ Physiology, Czechoslovak Academy o/Sciences,  
Prague (CSSR) ,  August  16, 7967. 

4 T. WEiss and J. BUREg, Physiol. bohemoslov. 8,393 (1959). 
5 G. YASUKOCm, Fol. psychiatr, neurolog, japon. 14, ~60 (1960). 
6 Present address: Berlin N4, Pflugstrass~ 22. 

Lipids in the Si lk-Glands of Bombyx mori and 
their Probable Role in Secretory Metabol ism 

Lip ids  in  t he  form of spher ica l  or  subsphe r i ca t  bodies  are  
u b i q u i t o u s  in t h e  va r ious  p ro t e in - sec re t i ng  cells. The  
cy to logis t s  h a v e  usua l ly  descr ibed  such  l ipid p a r t i c u l a t e s  
u n d e r  va r ious  names ,  such  as ' osmiophi l i c  bod ies  '~,2, 
'Golgi  bod ies '  1,~, ' n e u t r a l  red bodies '  K Very  l i t t le  is u n d e r -  
s tood  a b o u t  t h e i r  role in  t h e  e c o n o m y  of t he  p ro t e in -  
sec re t ing  cells. These  bodies  a re  u sua l ly  cons idered  as t he  
si tes of c o n d e n s a t i o n  of va r ious  sec re to ry  p r o d u c t s  a r i s ing  
in the  c y t o p l a s m  l-K Th i s  suggest ion,  p ioneered  b y  t h e  
e l egan t  work  of HIRSCH 4 on  t he  v e r t e b r a t e  pancreas ,  h a s  
been  con f i rmed  a n d  e x t e n d e d  in a v a r i e t y  of cells sec re t ing  
g lobu la r  p r o t e i n s  (ma in ly  enzymes)  or  even  o t h e r  sub-  
s tances  like fats,  h o r m o n e s  etc. L In  th i s  l abo ra to ry ,  
KANWAR ~ ha s  ful ly conf i rmed  a n d  e x t e n d e d  HIRSCH'S 
resea rch  in a v a r i e t y  of exocr ine  cells of a n u m b e r  of ve r t e -  
b ra tes .  However ,  as fa r  as we are  aware ,  no  such  d a t a  are  
a v a i l a b l e  on  t he  cells sec re t ing  f ibrous  p ro te ins .  

L e p i d o p t e r a n  silk g lands ,  w i t h  a u n i q u e  s ingleness  of 
purpose ,  p rov ide  an  exce l len t  m a t e r i a l  for s tud ies  on 
p ro t e in  secre t ion.  These  g lands  are usua l ly  divis ible  in to  
t h r ee  regions,  d i f fer ing widely  in t he  m a n i f e s t a t i o n s  of t h e  
sec re to ry  a c t i v i t y ;  t he  wal l  of t he  g l ands  is s ingle-celled in 
t h i cknes s  w i t h  a l u m e n  for  s to r ing  secre t ion.  Moreover ,  
t he  syn thes i s  of silk p ro te ins  b y  t he  cells is a c o n t i n u o u s  
process,  s t a r t i n g  ve ry  s lowly in ea r ly  ins tars ,  r e ach ing  its 
p e a k  in t he  5th  i n s t a r  a n d  t e r m i n a t i n g  in t he  cocoon-  
fo rming  la rvae ,  un l ike  t h e  o t h e r  p ro t e in - sec re t ing  g l ands  
m e n t i o n e d  a b o v e  where  t he  secre t ion  occurs  in cycles over-  
l app ing  each  o ther .  T h u s  t he  a c c u m u l a t i o n  a n d  sub-  
s e q u e n t  c o n s u m p t i o n  of a n y  s u b s t a n c e  in the  cells of t h e  
silk g lands  d u r i n g  a c t i v i t y  can  r e a s o n a b l y  be assoc ia ted  
w i t h  t he  sec re to ry  m e t a b o l i s m .  

W h e n  t he  ge la t in  sec t ions  of t he  si lk g lands  in B. mori 
are  f ixed in f o r m a l d e h y d e  ca lc ium,  p o s t c h r o m e d  a n d  
coloured s u b s e q u e n t l y  w i t h  e thano l i c  S u d a n  b l ack  B 6, the  
s u d a n o p h i l  l ipids usua l ly  a p p e a r  in t he  form of a few 
granu les  d ispersed  in t he  c y t o p l a s m  a n d  some i r r egu la r  
bodies  agg rega t ed  u n d e r  the  o u t e r  cell m e m b r a n e  
(Figure  1). A l m o s t  all  t hese  s u d a n o p h i l  l ipid bod ies  r e a c t  
like phospho l ip id s  in  acid h a e m a t e i n  t e s t L  The  va r ious  
u n m a s k i n g  p rocedures  a f t e r  BERENBAUM s, CLAYTON 9, 
GUPTA x°, des igned  to  r evea l  b o u n d  lipids, d id  n o t  yield 
resu l t s  of a n y  g r ea t e r  i m p o r t a n c e ,  

However ,  t h e  t e c h n i q u e s  of SERRA 11 p roduced  resu l t s  
w o r t h y  of a t t e n t i o n .  The  sec t ions  of the  si lk g lands  t h u s  
processed  revea led  n u m e r o u s  h o m o g e n e o u s  s u d a n o p h i l  
spheres  v a r y i n g  in t h e i r  size a n d  h a v i n g  c h a r a c t e r i s t i c  
d i s t r i b u t i o n  in each  region (Figure  2 a n d  3). T h e  l ipid 
n a t u r e  of these  s u d a n o p h i l  spheres  is conf i rmed  (1) b y  
t h e  ly sochrome  effect  u,12, (2) t h e  comple t e  l ab i l i t y  
of t h e i r  s u d a n o p h i l i a  to  t h e  p r io r  e x t r a c t i o n  in l ip id  
so lven t s  n (F igure  4), (3) t h e i r  s t r o n g l y  osmiophi t i c  n a t u r e  
in WIGGLESX¥ORTH 13 t e c h n i q u e  of buf fe red  O s O J e t h y l  
gal late ,  a n d  (4) t he i r  s t rong  a f f in i ty  for n e u t r a l  red  used 
superv i t a l ly .  

Bes ides  a n  a b u n d a n t  an d  u n i fo rm  d i s t r i b u t i o n  in t h e  
c y t o p l a s m ,  t h e  l ipid spheres  are  c o n c e n t r a t e d  a t  t h e  o u t e r  
a n d  inne r  cell bo rde r s  in  t h e  sec re to ry  a n d  s to rage  reg ions  
of t h e  silk g lands  f rom 3rd a n d  5 th  i n s t a r  B. mori (F igure  
2). In  t h e  d u c t  of 3rd ins ta r ,  t h e  l ipid spheres  form a 
p r o m i n e n t  r ing  (Figure  3) a t  a b o u t  1/3 of t h e  cells; in 5 th  
i n s t a r  t h i s  r ing  of l ipid spheres  m o v e s  i n w a r d s  to  lie 
con t iguous  to t h e  i n t i m a  propr ia .  Bes ides  t h a t ,  t h e  o u t e r  
cell b o r d e r  c o n t i n u e s  to  h a v e  l ipid c o n c e n t r a t i o n  as in 
t h e  o t h e r  two  regions.  In  t h e  l a rvae  r e m o v e d  f rom two-  
days  old cocoons,  however ,  t h e  cells in t h e  sec re to ry  a n d  
s to rage  regions  show on ly  a t h i n  l aye r  ot s u d a n o p h i l  
m a t e r i a l  a t  t h e  i n n e r  a n d  o u t e r  bo rde r s  w i t h  a l m o s t  
n e g a t i v e  c y t o p l a s m  (Figure  5); whi le  the  d u c t  cells 
c o n t a i n  on ly  sparse ly  d i s t r i b u t e d  l ipid spheres  in t h e  cy to-  
p l a sm (Figure  6). T h u s  a c lear  dep le t ion  ( consumpt ion )  of 
t h e  l ipid m a t e r i a l  in t h e  a c t i v i t y  of t h e  g l ands  d u r i n g  t h e  
5 th  i n s t a r  h a s  t a k e n  place.  
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