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Antibacterial activity in vitro of 2-amino-4(2-ethynyLl-methyl-5-nitroimidazole)-pyrimidine (F4) 

EXPERIENTIA 30]7 

Microorganism. Tryptic soy broth Tryptose phosphate Tryptie soy broth Tryptic soy broth 
broth + 5% fetal ealf serum + 1 0 %  fetal calf serum 

Staphylococcus aur eus ~ 1 
Staphylococcus aureus 168 25 
Staphylococcus aureus B-ICI 5 
Streptococcus pyogenes �9 0.5 
Streptococcus pyogenes ISM 68]237 2.5 
Streptococcus viridans ~ 
Streptococcus ]aecatis ~ 50 
DipIococcus pneumoniae ~ 5 
Bacillus cereus ATCC 11778 2.5 
Eseherichia coli K12 10 
Salmonella enteritidis ISM 66/33 5 
Salmonella paratyphi A ISM 66/18 2.5 
Salmonella para~yphi B ISM 66/19 2.5 
Salmonella typhi 0-901 5 
Klebsiella pneumoniae ATCC 10031 2.5 
Proteus vulgaris ATCC 6380 25 
Proteus mir abilis b 10 
Pseudomonas aeruginosa b 50 
Shigella dysenteriae Madsen 25 

25 - -  - -  

F m _ 

_ _ m 

10 --  r 

2.5 - -  --  

10 10 10 
5 - -  - -  

i 2.5 2.5 

1 2.5 2.5 
50 - -  - -  

50 50 50 
50 - -  --  

Minimal inhibiting concentrations (~zg/ml), 12 h. The data are the mean of at least 4 experiments. ~ From the Inst i tute  of Hygiene of the 
University of Modena. b From the Inst i tute  of Microbiology of the University of Parma.  

g o o d  a c t i v i t y  j u s t  a g a i n s t  t h o s e  b a c t e r i a  w h i c h  a r e  m o r e  
c o m m o n l y  a s s o c i a t e d  w i t h  T r i c h o m o n a s  vaginal i s .  

R i a s s u n t o .  I1 2 - a l n i n o - 4 ( 2 - e t i n i l - l - m e t i l ) 5 - n i t r o i m i d a -  
z o l o ) - p i r i m i d i n a  (F4) ,  d o t a t o  di  attivitS~ a n t i t r i c o m o n i a s i c a  
a l m e n o  p a r i  a q u e l l a  de l  m e t r o n i d a z o l o ,  a d i f f e r e n z a  di  
q u e s t o  si  d i m o s t r a  c a p a c e  d i  s v o l g e r e  in  v i t r o  u n a  r i m a r -  

c h e v o l e  a t t i v i t ~  i n i b e n t e  v e r s o  lo s v i l u p p o  di  g e r m i  s in  
G r a m - p o s i t i v i  s i a  G r a m - n e g a t i v i .  
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The  Probable  Signif icance of the Differential  Occurrence of Prote in  in Various  Castes  of the 
Termi te  O d o n t o t e r m e s  a s s m u t h i  (Isoptera: Termi t idae )  

T h e  m e t a b o l i c  s i g n i f i c a n c e  of f a t  a s  fue l  a n d  p r o t e i n  
for  t i s s u e  b u i l d i n g  is we l l  k n o w n .  R e c e n t l y ,  BASALIN- 
GAPPA a n d  HEGDE ( u n p u b l i s h e d )  f o u n d  t h a t  c h i c k s  f ed  
w i t h  d r i e d  q u e e n s  of t h e  t e r m i t e  Odonto termes  a s s m u t h i  
s h o w e d  b e t t e r  g r o w t h  c o m p a r e d  w i t h  c o n t r o l s .  W h i l e  
t h e r e  h a v e  b e e n  m a n y  s t u d i e s  1-a i n c l u d i n g  h i g h  a m o u n t s  

Mean percent protein on dry basis in different castes of the termite 
Odontotermes assmuthi 

No. Castes % Protein by dry weight 
(average of 5 readings) 

1. Potential reproductive forms 

a) Male alates 47.9 • 0.83 
b) Female alates 37.4 ~= 1.81 

2. Functional reproductive forms 

a) Kings 47.6 ~ 7.78 
b) Queens 65.7 ~ 4.75 

3. Active (neutral) forms 
a) Workers 33.5 ~= 3.02 
b) Soldiers 44.5 ~ 4.57 

4. Undifferentiatediltstars 29.76 4- 1.80 

of  f a t  in  t e r m i t e s ,  o u r  k n o w l e d g e  o n  p r o t e i n  c o n t e n t  in  
d i f f e r e n t  t e r m i t e  c a s t e s  is t o o  m e a g r e .  T h e  o n l y  a v a i l a b l e  
r e p o r t  is f r o m  TIHON 1 w h o  h a s  s t a t e d  t h a t  p r o t e i n  a m o u n t s  
t o  3 6 %  in  u n s p e c i f i e d  t e r m i t e  Ma tes .  T h e  p r e s e n t  n o t e  
r e p o r t s  t h e  p e r c e n t a g e  of  p r o t e i n  in  d i f f e r e n t  c a s t e s  of  t h e  
t e r m i t e  O. assmu th i .  

M a t e r i a l s  a n d  methods .  V a r i o u s  c a s t e s  of  t h e  t e r m i t e  
O. a s s m u t h i  were  co l l e c t ed  in  t h e  v i c i n i t y  of  K a r n a t a k  
U n i v e r s i t y  C a m p u s ,  D h a r w a r  ( M y s o r e  S t a t e ,  I n d i a ) .  
T h e y  we re  d r i e d  a t  100 ~ for  24 h a n d  f a t  w a s  e x t r a c t e d  
f o l l o w i n g  t h e  m e t h o d  of FOLCH e t  al.  ~. T h e  f a t - f r e e  d r y  
r e s i d u e  w a s  u s e d  fo r  t h e  e s t i m a t i o n  o f  p r o t e i n  6. 

Resu l t s  a n d  d i scuss ion .  T h e  T a b l e  s h o w s  t h e  p e r c e n t  o f  
p r o t e i n  o n  d r y  b a s i s  i n  d i f f e r e n t  c a s t e s  of  t h e  t e r m i t e  
O. a s smu th i .  T h e  r e s u l t s  i n d i c a t e  t h a t  t h e  a m o u n t  of  
p r o t e i n  is h i g h e s t  i n  q u e e n s  (65 .7%) ,  w h i c h  is m o r e  or  
less  d o u b l e  t h e  p r o t e i n  v a l u e  (37%)  of f e m a l e  a l a t e s  f r o m  
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497 (1957), 
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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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