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which  the  queens  develop.  The reasons suspected  for 
such a high pro te in  con ten t  in queens  are as following: 
1. t he  queens  are suff ic ient ly  fed wi th  pro te inaceous  food 
by  workers :  2. t h e y  are m u c h  b loa ted  and  physogas t r ic ,  
weighing f rom 20 to  200 t imes  more  t h a n  the  female 
s la tes :  3. the  ovaries being filled wi th  an enormous  
n u m b e r  of pro te inaceous  eggs comprise  the  bulk  of the  
b o d y  weight  of the  physogas t r i c  queen. 

The kings, which are developed f rom male  s lates ,  show 
the  same 47% pro te in  as male Mates. The reason m a y  
be p re sumed  to be t h a t  the  kings do no t  undergo any  
marked  change,  as do the  queens.  A m o n g  neu te r  castes, 
the  soldiers have  a lmos t  an equal  a m o u n t  of p ro t e in  as 
po ten t i a l  sexual  castes (Table). This  is suspected  to  be 
for the i r  p ro te inaceous  sa l ivary  fluid which  fills the  
sa l ivary  receptacles  which  in t u r n  occupy the  major  
por t ion  of the  a b d o m e n  in soldiers. In  suppor t  of 
th is  opinion regard ing  the  con ten t  of sal ivary fluid, 
BOUILLON v, while s tudy ing  the  t e rmi tes  of E t h i o p i a n  
region, men t ions  t h a t  t he  saliva doubt less  conta ins  
pro te inaceous  material .  I n  conclusion, t he  di f ferent ia l  
occurrence of p ro te in  in various castes and undi f fe ren t ia t -  
ed ins tars  of the  t e rmi t e  O. assmuthi is solely d e p e n d e n t  
upon  the  d i f fe rent  roles p layed  b y  each caste  and as due 
to the  regula ted  feeding. 

Rdsumd. L'6va lua t ion  de la somme de prot6ine contenue  
dans  les repr6sen tan ts  des diverses castes du t e rmi t e  
Odontotermes assmuthi donne  les r6sul ta ts  su ivants :  
1. Les formes reproduct r ices  potent iel les ,  ingles et  fe- 
melles, out  des quant i t6s  signif icat ives (47,9 et  37%) que 
requir~rent  leur act ivi t6 reproductr ice .  2. Les rois issus de 
m&les ailgs n ' a t t e i g n a n t  leur pourcen t  m a x i m u m  de 
prot6ine qu'5. l 'gge adulte.  3. Les reines en a u g m e n t e n t  
leur quan t i t6  (s 65,7%) en p ropor t ion  de leur in tense  
p roduc t ion  d'ceufs. 4. Les ouvriers  et  les soldats  soumis 
des tXches ardues  con t i ennen t  beancoup  de prot6ine 
(33,5 et  44,5%). 
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The  M e m b r a n e  E x p a n s i o n  Theory  of Anesthes ia:  Direct  Evidence Us ing  Ethanol  and a High-  
Prec i s ion  Dens i ty  Meter 

The membrane '  expans ion  t heo ry  of anes thes ia  ~ 
s ta tes  t h a t  anes the t ics  and  o ther  nerve-b locking  drugs 
adsorb  to  h y d r o p h o b i c  regions of exci table  m e m b r a n e s  2-5, 
expand ing  the  h y d r o p h o b i c  regions of m e m b r a n e  pro-  
te ins  6-~ and thus  b locking the  ionic conduc tance  
channels  under ly ing  nerve  cell ac t ion potent ia ls .  

Surgical  concen t ra t ions  of general  anes the t ics  do 
expand  the  m e m b r a n e  area  of e ry th rocy t e s  by  abou t  
0.4%, while the  vo lume of t he  anes the t ic  which  occupies 
t he  m e m b r a n e  under  these  condi t ions  is only  0.02% or 
less ~, 7. Since the  m e m b r a n e  expans ion  is roughly  20 t imes  
the  occupying  vo lume of drug  in t he  m e m b r a n e  phase,  i t  
has  been  suggested t h a t  ex tens ive  conformat ion  changes  
in m e m b r a n e  pro te ins  m a y  be involved  x. A l though  it is 
known t h a t  anes the t ics  expand  the  area of e r y t h r o c y t e  
membranes ,  th is  repor t  provides  the  f i rs t  d i rec t  evidence 
t h a t  anes the t ics  also expand  the  specific vo lume of such 
membranes .  

E r y t h r o c y t e  m e m b r a n e s  and  guinea-pig  bra in  synap to -  
somes x8 were suspended  in 10 m M  sodium p h o s p h a t e  
buffer  ([t-I+j = 40 nM).  The f inal  d ry  weigh t  of the  
m e m b r a n e s  ranged  f rom 0.2 to i g per  i 00 ml  of suspension.  
Us ing  a precis ion dens i ty  me te r  ~ a t  25 • 0.01~ the  
dens i ty  of t he  d ry  m e m b r a n e  (d~) was ob ta ined  by  eq. 1 
(see append ix ) :  

W • d~  
dm = . . . . . . . .  (1), 

f (db-d~,) + h(l-d~) +W 

where  W is the  d ry  weigh t  of the  m e m b r a n e s  (in g d ry  
m e m b r a n e  per  ml  of suspension),  where  dins and  d b are 
the  measured  densi t ies  of the  m e m b r a n e  suspens ion  and  
the  buffer  solution,  respect ively ,  in t he  presence  of va ry ing  
concen t ra t ions  of drug, where  h is the  f rac t ion  of m e m -  
brane-assoc ia ted  wa te r  (i.e. non-so lven t  water)  in the  
suspens ion  (having d imens ions  of ml  wa te r  per  ml  of 
suspension) ,  and  where  / is t he  f rac t ion  of buffer  m e d i u m  
in the  suspension (in uni ts  of ml  buffer  m e d i u m  per  ml 
suspension) .  The a m o u n t  of membrane -as soc i a t ed  wa te r  

is general ly  0.3 ml per  g of d ry  m e m b r a n e  XS; t h a t  is, 
h = 0.3 W. The value for / was then  t aken  as 1-W-h. 

E t h a n o l  lowered the  dens i ty  of the  m e m b r a n e  suspen-  
s i o n  d i spropor t iona l ly  more  t h a n  t h a t  of t he  buffer  
solution,  qua l i t a t ive ly  ind ica t ing  t h a t  the  dens i ty  of the  
biological m e m b r a n e s  decreased in the  presence  of the  
drug, The values for db and d~s, respect ively,  (in uni ts  of 
g /cm a, wi th  an error  of ~ 1 . 5  • 10 -6 g /cm 3) in a typica l  
expe r imen t  were:  0.997950 and 0.998649 for 0 M e thanol  
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(control);  0.992487 and 0.993137 for 0.7 M ethanol ;  and 
0.987146 and 0.987699 for 1.4 M ethanol.  

The  results for d~ are in the  Figure.  A t  concent ra t ions  
of e thanol  which produce general  anesthesia  2~ (0.05 M) 
the  specific volumes  ( =  reciprocal  of the specific density) 
of the  membranes  increased by  0.5-0.6%. At  e thanol  
concentra t ions  which produce  local anesthesia t (1 3~ r) 
the specific vo lume expansions were be tween  3 and 6%. 

The Figure  also shows t h a t  0.05 M ethanol  expanded  
the  specific vo lume  of l iposome membranes  27 (lecithin;  
cholesterol : 1 : 2 molar  ratio) by only 0.01%, in agreement  
wi th  the  membrane-occupying  vo lume  of 0.02% by  the  
drug in the  membrane  phase ~. 

Since the  specific vo lume  expansion of the  biological 
membranes  (0,5%) is m a n y  t imes  more  t h a n  t h a t  for 
l ipid membranes  (0.01%), this  s t rongly suggests t h a t  
conformat ion  changes in membrane  proteins  under ly  
the membrane  expansion. Pressure reversal  of anesthesia  
would then  involve  a re turn  of the  prote in  conformat ion  
to its na t ive  state,  ra ther  t han  modi fy  the  lipids. Al though  
it  has been claimed t h a t  pressure reverses or antagonizes  
the  anesthet ic- induced leakiness or disorder in lipo- 
somes 2~-~0 this is no t  t rue  antagonism,  since pressure by  
itself changes the  leakiness and ordering of l ipids l, a~-~0 
wi thou t  shif t ing the  dose-response c~rve  2~. 

Rdsumd. Uti l i san t  une nouvel le  mesure  de densit4, de 
hau te  pr6cision, on 6tudia l 'effet  de l '~thanol  sur le poids 
sp6cffiqne des membranes  des 6rythrocytes  et des 
synaptosomes.  La concent ra t ion  de l%thanol  qui  p rodu i t  
l 'anesth6sie g6n6rale (0.05 M) 6tendi t  le vo lume  sp~cifique 
des membranes  5~ 0.5-0.6o/0 . Aux  concent ra t ions  de 
l '6 thanol  qni  produisent  l 'anesth6sie locale (1 24) l 'ex-  
tens ion du vo lume  sp~cifique rut  de 3 et 6%. Ces r6sultats  
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suppor ten t  la th6orie de l ' ex tens ion  des membranes  par  
les anesth6t iques et  suggSrent que l ' ex tens ion  des 
cons t i tnants  prot6in6s des membranes  est plus impor t an t e  
que celle des const i tuants  lipides. 
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at Appendix: Equation I is derived as follows, d ~  = (rob + m ~ - k  ra~)/ 

( V ~ + V ~ + V ~ ) ,  where rob, m ~  and tn~ are the masses (in g per 
test-tube) of buffer medium, membrane water, and dry membrane, 
respectively, and where V~, V ~  and Vm are the corresponding vo- 
Iumes (in ml per tube). Dividing all 6 terms by V8 (=  volume of 
suspension in tube), and substituting W for nr m~,jd~ for V~, 
and dbV for my, one obtains d~ = [ (&Vb]V~) + (m~]V,) + W]/[(V d 
V,) + (Vm~dV~) +W/d~]. Further substituting [ for V~]V~, and h for 
m,~[V~, and rearranging, one arrives at equation 1. 
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T i m e  D e p e n d e n c e  o f  a N e u r o c h e m i c a l  Correlate of  a Learnin~ Task:  a N o n - D i s r u p t i v e  Approach 
to M e m o r y  Consol idat ion 

Learning and m e m o r y  cons t i tu te  the  acquis i t ion and t ime  course of m e m o r y  consol idat ion are 'd i s rupt ive '  in 
re ten t ion  of informat ion  in t ime.  Most techniques,  such tha t  t hey  depend on the  ext inc t ion  of memory ;  fur ther-  
as e lectro-convulsive shock 2, anaesthet ics  2 and inhibi tors  more, the  results based on these techniques  are  conflicting. 
of prote in  and R N A  synthesis  a, 4 used to establ ish the  I t  is fel t  t h a t  the  t ime  course of a neurochemical  correlate 


