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deveIop a f i b r o p r o d u c t i v e  i n f l a m m a t i o n  of h i g h e r  
i n t e n s i t y  ~a Th i s  f ac t  could resu l t  in h ighe r  a c c u m u l a t i o n  
of collagen.  

Our  e x p e r i m e n t s  al low only  a p r e l i m i n a r y  hypo thes i s  
on  t he  m e c h a n i s m  respons ib le  for t h e  e x p e r i m e n t a l  
resu l t s  p resen ted .  C o m b i n e d  effect  of u l t r a son ic  and  
bac te r i a l  i r r i t a t i o n  of g r a n u l a t i o n  t i ssue  p rov ides  b e t t e r  
cond i t ions  for col lagen a c c u m u l a t i o n  in t issue.  H i g h e r  
level  of col lagen was d e m o n s t r a t e d  especia l ly  i n  t h e  
g r a n u l o m a s  well  suppl ied  w i t h  blood. 

Zusammen/assung. A n  e inem s u b c u t a n e n  G r a n u l o l n  der  
R a t t e  wurde  das  W a c h s t u m  des B indegewebes  u n t e r  
E i n w i r k u n g  yon  U l t r a s cha l l  u n d  n i c h t  p a t h o g e n e r  
I n f e k t i o n  ver fo lg t  u n d  n a c h  U l t r a s c h a l l e i n w i r k u n g  bei  

v o r h e r  in f i z ie r t em G r a n u l o m  ein s ign i f ikan te r  Ans t ieg  
des T rockengewebegewich t s  u n d  eine ges te iger te  A k u m u -  
l a t ion  des G e s a m t h y d r o x y p r o l i n s  im Gewebe festgestel l t .  
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In vitro Ant ibacter ia l  Act iv i ty  of 2 - A m i n o - 4  ( 2 - E t h y n y l - l - M e t h y l - 5 - N i t r o i m i d a z o l e ) -  
Pyr imid ine ,  a Metron idazo le  Derivat ive  wi th  A n t i t r i c h o m o n a d  Act iv i ty  

Metron idazo le  [1- (2"-hydroxyethyl ) -  2 -methy l -  5-ni t ro-  
imidazoleJ : 

N~c/N-CH2CH2OH 
I 

CH3 

has  b r o a d  sys temic  a n t i p r o t o z o a l  a c t i v i t y  a n d  is c o m m o n l y  
used in t r i chomonias i s ,  ameb ias i s  a n d  g ia rd ias i s ;  howeve r  
i t  has  no  c h e m o t h e r a p e u t i  c effect  on  G r a m - p o s i t i v e  or 
G r a m - n e g a t i v e  mic roorgan i sms ,  excep t  for  some G r a m -  
pos i t i ve  anae rob i c  baci l l i  ~-4. 

R e c e n t l y  i t  has  been  found  t h a t  a p y r i m i d i n e  d e r i v a t i v e  
of met ron idazo le ,  t he  2 - a m i n o - 4 ( 2 - e t h y n y l - l - m e t h y l - 5 -  
n i t r o imidazo l e ) -py r i m i d i ne  (F4) : 

NO2 

N~c/N- -CHa 

NH2 

exh ib i t s  sys temic  a n t i t f i c h o m o n a d  a c t i v i t y  s imi la r  to  
t h a t  of t h e  p a r e n t  compound .  I n d e e d  LODDO and  LI~ccA 5, 8 
h a v e  shown  t h a t  F4, s tud ied  in v i t ro  in  c o m p a r i s o n  w i t h  
met ron idazo le ,  comple t e ly  p r e v e n t s  t h e  d e v e l o p m e n t  of 
Trichomonas vaginalis (s t ra ins  S, C1 and  C2) a t  t h e  
c o n c e n t r a t i o n  of 0.1-0.2 ~g/ml  ( inocula  of 106 t r i c h o m o -  
nades  in  10 ml  t r i chose l  b r o t h  s u p p l e m e n t e d  w i t h  10% 
calf s e rum a n d  15% calf l ive r  ex t r ac t ) ;  t he  same  resu l t s  
were o b t a i n e d  w i t h  met ron idazo le .  I n  v ivo  F4  and  me-  
t ron idazo le  were a d m i n i s t e r e d  b y  t h e  oral  r ou t e  to  
c a s t r a t e d  r a t s  w i t h  v a g i n a l  surface  in fec t ions  caused  b y  
T. vaginalis, accord ing  ~o t h e  t e c h n i q u e  of CAVIAR e t  al. 7 
and  t h e  CDs0 of b o t h  drugs  was  a b o u t  5 m g / k g / d a y  for  
5 consecu t ive  days  of t r e a t m e n t .  W e  d e m o n s t r a t e  here  
t h a t  2 -amino-4 (2 -e thyny l -  1 -methyl -  5 -n i t ro imidazole ) -py-  
r imid ine  (F4) also possesses a n t i b a c t e r i M  a c t i v i t y  in vi t ro .  

Materials and methods. N u t r i e n t  m e d i a  were  T r y p t i c  
Soy B r o t h  a n d  T r y p t o s e  P h o s p h a t e  B r o t h  Difco. I n  some 
e x p e r i m e n t s  5 or 10% fe ta l  calf  s e rum was added.  The  

mic roo rgan i sms  were cu l tu red  a t  a t e m p e r a t u r e  of 
37 :k 0.2~ p H  7.2-7.3. The  inoculum,  for 10 ml  of 
med ium,  was 0.1 ml  of a 24 h cu l tu re  d i lu t ed  1:10. 
Min ima l  i n h i b i t i n g  c o n c e n t r a t i o n s  were e v a l u a t e d  b y  t he  
use of a B i o p h o t o m e t e r  (Boner  M a u r y  a n d  Jouan) .  A t  
leas t  4 e x p e r i m e n t s  pe r  dose were made .  

Results and discussion. The  d a t a  are  r epo r t ed  in  t h e  
Table.  Very  sens i t ive  to  F4 are some s t r a ins  of Staphylo- 
coccus aureus a n d  of Streptococcus pyogenes, a n d  also 
Bacillus cereus, Salmonellae, Klebsiella pneumoniae, 
Diplococcus pneumoniae. 

Much  less sens i t ive  are Staphylococcus aureus 168, 
Streptococcus [aecalis, Proteus vulgaris ATCC 6380, 
Pseudomonas aeruginosa a n d  Shigella dysenteriae. Escheri- 
chia coli and  Proteus mirabilis exh ib i t  a n  i n t e r m e d i a t e  
degree of sens i t iv i ty .  Sens i t i v i t y  is usua l ly  less in  t r y p t o s e  
p h o s p h a t e  t h a n  in t r y p t i c  soy b ro th ,  excep t  for Salmonella 
paratyphi B a n d  Klebsiella pneumoniae. The  presence  of 
fe ta l  calf  s e rum does no t  a n t a g o n i z e  t h e  a n t i b a c t e r i a l  
a c t i v i t y  of F4. 

I t  seems to  us t h a t  t h e  p r a c t i c a l  i m p o r t a n c e  of t h e  
a n t i b a c t e r i a l  a c t i v i t y  of th i s  new a n t i - t r i c h o m o n a d  d rug  
is obvious.  I t  is in  fac t  well  k n o w n  t h a t  in  t h e  vag ina l  
lesions b y  Trichomonas a p len t i fu l  a c c o m p a n y i n g  bac te r i a l  
f lora is genera l ly  p r e sen t :  S taphylococc i ,  S t reptococci ,  
Diplococci,  col i form bacil luses,  H. vaginalis, etc. s 

So a n  a n t i b a c t e r i a l  effect  is h igh ly  des i rab le  in  a t r i -  
chomonic ida l  drug,  and  i t  is n o t e w o r t h y  t h a t  2 -amino  
4 ( 2 - e t h y n y l - l - m e t h y l - 5 - n i t r o i m i d a z o l e ) - p y r i m i d i n e  ha s  a 
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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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