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Summary. I n  ove r  40% of 110 n e w b o r n  i n f a n t s  t e s t ed ,  
in  3 %  of 63 h e a l t h y  ch i ld ren ,  in  18% of h e a l t h y  a d u l t s  
a n d  in 37~/o of 164 p r e g n a n t  women ,  p r e c i p i t a t i n g  a n t i -  
bod ies  a g a i n s t  cow's  mi lk  cou ld  be  d e m o n s t r a t e d .  All 
these  g roups  fo rm a n t i b o d i e s  on ly  a g a i n s t  t h e  whey-  
p ro te ins  speci f ica l ly  p r e s e n t  in  milk ,  p a r t i c u l a r l y  r -  

l ac toglobul ine ,  a n d  n o t  aga in s t  caseine  or cow's  mi lk  
p r o t e i n s  iden t i ca l  w i t h  p r o t e i n  p r e sen t  in  beef  serum.  
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Feeding Response of Adult Tribo l ium to Carbo- 
hydrates in Relation to their Uti l isation 

Var ious  species of Tribolium are  k n o w n  to f lour ish  well  
on cereals  a n d  t h e i r  p roduc t s ,  ill c o m p a r i s o n  w i t h  n o n -  
cereals  (FRAENKEL a n d  BLEWETTI; SMALLMAN a n d  
AITKEN 2). I n  t h e  course  of i n v e s t i g a t i o n s  i n to  t h e  f ac to r s  
g o v e r n i n g  e s t a b l i s h m e n t  of Tribolium castaneum (Herbs t . )  
on  one  a n d  n o t  o n  t h e  o t h e r  source  of food, s t u d y  of t h e  
role of c a r b o h y d r a t e s  in  s t i m u l a t i n g  inges t ion  of food 
a n d  t h e i r  n u t r i t i o n a l  eff ic iency for t he  s u r v i v a l  of a d u l t  
insects  h a s  been  u n d e r t a k e n .  

The  s t i m u l a t i n g  c a p a c i t y  of d i f f e ren t  c a r b o h y d r a t e s  for 
the  a d u l t  T. castaneum was d e t e r m i n e d  b y  c o m p a r i n g  t h e  
feeding response  to  d i f f e ren t  t e s t  d ie ts  offered singly.  Fo r  
th i s  purpose ,  e ach  d ie t  was  dyed  w i t h  b r o m o p h e n o l  blue,  
dr ied a n d  powdered .  A b o u t  500 m g  of t he  t e s t  d i e t  was  
offered to 20 insects ,  k e p t  in  glass vials,  for  30 min .  A t  
the  end  of t h i s  per iod,  t h e  insec ts  were r e m o v e d ,  d i ssec ted  
and  e x a m i n e d  u n d e r  a microscope.  P re sence  of t h e  dye  
w i t h i n  t h e  gu t  wou ld  i nd i ca t e  inges t ion  of t h e  d ie t .  T he  
p e r c e n t a g e  of i n d i v i d u a l s  i nges t i ng  t h e  d i f f e ren t  ca rbo-  
h y d r a t e s  wou ld  i nd i ca t e  t he  r e l a t i ve  feeding  p re fe rence  of 
t he  insec ts  o n  these  sugars .  

A m o n g s t  t h e  d i f f e ren t  c a r b o h y d r a t e s  t e s t e d  in pu re  
form, feed ing  a c t i v i t y  of t he  insec t  was  g r e a t e r  on  sucrose  
a n d  f ruc tose  t h a n  on  s t a rch ,  mal tose ,  glucose, raff inose,  
mel ibiose a n d  aga r -aga r .  T he  re sponse  to  t he  las t  s ix 
c a r b o h y d r a t e s  was  equa l ly  poor.  A d d i t i o n  of sucrose  to 
aga r - aga r  in  c o n c e n t r a t i o n s  of 5%,  50% or 75% did n o t  
elicit  a n y  g rea t e r  feeding response  t h a n  t h e  pure  agar-  
agar.  However ,  t h e  feeding a c t i v i t y  of t he  insec t  on  e a c h  
of t h e  c a r b o h y d r a t e s ,  l i s ted  above ,  was  s ign i f i can t ly  
lower t h a n  t h a t  on  w h e a t  f lour  w h i c h  is t h e  n a t u r a l  food 
of t h e  insec t .  

N u t r i t i o n a l  ef f ic iency of t h e  c a r b o h y d r a t e s  for s u r v i v a l  
of a d u l t  T. castaneum was  also d e t e r m i n e d  b y  c o m p a r i n g  
the  t i m e  t a k e n  for  50% m o r t a l i t y  of i n d i v i d u a l s  k e p t  on  
each  c a r b o h y d r a t e .  T h e  insec t s  k e p t  on  s t a r c h  or  m a l t o s e  
su rv ived  for t h e  longes t  per iod,  50% m o r t a l i t y  of t he  
ind iv idua l s  occu r r ing  in  119 days  in  t h e  case of s t a r c h  
and  in  126 days  in t h e  case of mal tose .  Glucose,  mel ib iose  
and  lac tose  were less eff ic ient  a n d  s u p p o r t e d  a d u l t  life 

for a pe r iod  of 76-104 days .  N u t r i t i o n a l  eff ic iency of t h e  
r e m a i n i n g  c a r b o h y d r a t e s  name ly ,  f ructose,  sucrose, me-  
lezitose, raf f inose  a n d  cellobiose was  v e r y  poor  since 50% 
m o r t a l i t y  occur red  in 23-30 days .  R e l a t i v e  eff ic iency of 
t h e  c a r b o h y d r a t e s  for the  a d u l t  was  t h u s  qu i t e  d i f fe ren t  
f rom t h a t  for t h e  l a r v a  for  w h i c h  sucrose  was  as  eff ic ient  
as s t a r c h ,  ma l tose ,  cel lobiose a n d  glucose, b u t  mel ib iose  
a n d  lac tose  r e t a r d e d  i t s  g r o w t h  (BERNARD a n d  LE- 
MONDEB). 

On  t he  basis  of al l  t hese  obse rva t i ons ,  i t  is e v i d e n t  t h a t  
t h e  c a r b o h y d r a t e s ,  b y  themselves~ do  n o t  s t i m u l a t e  in-  
ges t ion  of food b y  a d u l t  Tribolium and ,  there fore ,  t he i r  
p resence  in t he  cereals  does  n o t  seem to  p l a y  m u c h  ro le  
in  t h e  i n sec t ' s  p re fe rence  for feeding on  these  foodstuffs .  
Never the less ,  t he  r e l a t i ve  p r o p o r t i o n  of d i f f e ren t  ca rbo-  
h y d r a t e s  in  the  cereals  (KENT-JoNES a n d  AMOS 4) is cor- 
r e l a t e d  w i t h  t he  c a p a c i t y  of t he  insec t  to  d iges t  a n d  
a b s o r b  t h e m  (KRISHNA a n d  SAXENA 5) a n d  also w i t h  
t h e i r  eff ic iency to s u p p o r t  i t s  s u r v i v a l L  

Zusammen/assung. Die F / i t t e r u n g s r e a k t i o n e n  b e i m  
e r w a c h s e n e n  Tribolium castaneum (Herbs t . )  zeigen,  dass  
ke ine  de r  v e r s c h i e d e n e n  K o h l e n h y d r a t e  da s  F r e s sen  
be sonde r s  an reg t .  De r  N ~ h r w e r t  d ieser  K o h l e n h y d r a t e  
n i m m t  in fo lgender  Re ihenfo lge  ab :  StXrke u n d  Mal tose ;  
Glukose ,  Melibiose u n d  Mi lchzucke r ;  Rohrzucke r ,  F r u c h t -  
zucker ,  Melezitose,  Raf f inose  u n d  Cellobiose. 
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The Suitabil ity of Intracutaneous Infection in 
Guinea Pigs  Induced by Virulent Tubercle  Bacilli  

for the Use in Chemotherapeutic  T r i a l s  

I n t r a c u t a n e o u s  in fec t ion  of g u i n e a  pigs h a s  b e e n  
favoured  b y  LESTER 1, RICHMOND a n d  CUMMINGS 2, JEN- 
SE~ e t  al. a and ,  m o r e  recen t ly ,  b y  BURACZEWSKA e t  al. 4 
for d i f f e r en t i a t i on  of va r ious  m y c o b a c t e r i a .  Sti l l  more  
recent ly ,  t h i s  m e t h o d  was e m p l o y e d  b y  DADDI s in  
c h e m o t h e r a p e u t i c  t r ia ls  a n d  i t  was  r e p o r t e d  to  be  su i t ab l e  
also for t h i s  purpose .  I t  is t h e  a i m  of t h i s  p a p e r  to  p r e s e n t  
our own  resu l t s  w i t h  i n t r a c u t a n e o u s  in fec t ion  in gu inea  

pigs a n d  a n  expe r i ence  w i t h  a mode l  c h e m o t h e r a p e u t i c  
t r ia l .  
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F o u r  female  gu inea  pigs we igh ing  in ave rage  390 g were 
in fec ted  i n t r a c u t a n e o u s l y  in to  t h e  dep i l a t ed  backs ide  skin  
a t  four  s e p a r a t e  places.  E a c h  i n j ec t i on  was  accompl i shed  
b y  a d m i n i s t e r i n g  1 m g  of s emi -d ry  w e i g h t  of t h e  H 3 7 R v  
s t r a i n  of M. tuberculosis s u s p e n d e d  in 0.05 ml  of sa l ine  
b y  m e a n s  of a t u b e r c u l i n  syr inge.  T h e  m y c o b a c t e r i a l  
su spens ion  was  p r e p a r e d  b y  Shak ing  t h e  13-day-old  
cu l t u r e  g r o w n  on  t he  sur face  of S a u t o n  l iqu id  m e d i u m ,  

Tab .  I 

An imal  No. "Weeks af ter  the infection 
1. 2. 3. 4. 5, 6. 7. 8. 

875 18.2 • 37.5 ~ 20.5 h 25,2 25.7 28.0 29.7 - -~  

873 21.6 37.8 23,0 34,6 39,0 42,7 41.5 36.0 

870 28.2 57~5 30.2 29.0 36.9 42.5 41.5 52.5 

872 39.7 23.2 18,7 ~3.2 30,5 45.5 44.7 - - *  

Mean va lue  23.1 28,1 33.0 39.6 39.3 44.2 

Mean squares  of infil trates ca lcu la ted  f rom 4 lesions induced in one 
an imal .  

b Mean squares  of ulcerat ions calcula ted f rom 4 lesions induced in 
one animal .  
This  guinea pig died before the last  r ead ing  could be  accomplished.  
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Tab .  n 

a f t e r  i t  h a d  been  p a r t i a l l y  dr ied  b e t w e e n  two  shee t s  of 
s ter i le  f i l te r  paper ,  w i t h  glass b e a d s  in  s ter i le  sal ine.  
/Results of a ser ia l  d i l u t i on  t e s t  p e r f o r m e d  on L 6 w e n s t e i n -  
J e n s e n  m e d i a  showed  t h a t  e ach  in fec t ion  dose ( t  m g  of 
bacill i)  c o n t a i n e d  6.8 × 107 of v i ab l e  m y c o b a c t e r i a l  
un i t s .  A f t e r  t h e  in fec t ion  t h e  a n i m a l s  were  p u t  i n to  a 
s ingle cage  a n d  fed in  t h e  u sua l  way .  Once  a week  local  
changes  were  o b s e r v e d  so t h a t  t h e  longes t  d i a m e t e r  of 
f i r s t  t h e  in f i l t r a t e  a n d  l a t e r  t h e  u lcera t ion ,  a n d  a n o t h e r  
d i a m e t e r  ve r t i c a l  to  t h e  f i r s t  one  were r ecorded  w i t h  use 
of a t r a n s p a r e n t  m i l l i m e t e r  scale. T h e  va lues  t h u s  ob-  
t a i n e d  were m u l t i p l i e d  e a c h  w i t h  t he  c o r r e s p o n d i n g  o t h e r  
one  a n d  t h e  local lesion was  t h e n  expres sed  in  s q u a r e  
mi l l imet res .  All m e a s u r e m e n t s  were p e r f o r m e d  as  a 
' doub le  b l i n d '  t e s t  so t h a t  two  i n d e p e n d e n t  obse rve r s  
reg i s te red  t h e  r e spec t ive  va lues ,  e ach  for  one  week,  
w i t h o u t  k n o w i n g  t h e  d a t a  col lec ted  in p rev ious  weeks. 

Resu l t s  of t h i s  e x p e r i m e n t  are  s u m m a r i z e d  in  Tab le  I, 
w h i c h  c o n t a i n s  m e a n  squa re s  of i n f i l t r a t e s  ( l s t  a n d  2nd  
week) or of u lce ra t ions  (3rd to  8 th  week) ill i n d i v i d u a l  
an imals .  

I t  is e v i d e n t  f rom d a t a  p r e s e n t e d  in  Tab le  I t h a t  a 
l inea r  co r r e l a t i on  m a y  be  found  to ex i s t  b e t w e e n  m e a n  
squa re s  reg i s te red  in 5 gu inea  pigs a n d  t he  t i m e  i n t e r v a l  
a f t e r  t h e  infect ion.  Th i s  co r re l a t ion  is eas i ly  recogn ized  in  
t h e  F igure .  

S u i t a b i l i t y  of t h i s  p roceed ing  for  c h e m o t h e r a p e u t i c  
pu rposes  was  checked  in a mode l  t r i a l  w i t h  isoniazid .  T h e  
d r u g  was a d m i n i s t e r e d  to  3 gu inea  pigs pe ro ra l l y  once  a 
d a y  in  t h e  dose of 10 m g s / k g  for  6 weeks.  T h e  t h e r a p y  was  
s t a r t e d  21 d a y s  a f t e r  i n fec t ion  ( a p p e a r a n c e  of u lcera t ions) .  
All  o t h e r  cond i t i ons  were  e x a c t l y  t h e  s a m e  as desc r ibed  
above .  Resu l t s  a re  p r e s e n t e d  in  T a b l e  I I .  

D i s t i n c t  regress ion in m e a n  squa re s  of local  lesions in  
a n i m a l s  t r e a t e d  w i t h  i soniazid  m a y  be  seen f rom d a t a  in  
T a b l e  I [ .  A t  t h e  end  of t he  6 t h  week  u lce ra t ions  in  al l  
a n i m a l s  f ina l ly  d i sappeared ,  be ing  rep laced  b y  c ica t r icous  
hea l ing .  

Thus ,  i t  a p p e a r s  t h a t  i n t r a c u t a n e o u s  in fec t ion  of 
g u i n e a  pigs r ep re sen t s  a m e t h o d  well  su i t ed  for  chemo-  
t h e r a p e u t i c  t r ia ls ,  w h i c h  f ind ing  is in  a g r e e m e n t  w i t h  t h e  
exper iences  of D A D D I  5, a n d  w i t h  t h e  genera l  t r e n d  of 
e v a l u a t i o n  as fa r  as poss ible  q u a n t i t a t i v e  on  t he  a c t i v i t y  
of a new c h e m o t h e r a p e u t i c  c o m p o u n d  ill t h e  course  of 
t ime .  Never the les s ,  i t  m u s t  be s t ressed  t h a t  t h i s  p r o c e d u r e  
is a v e r y  in fec t ious  one, a n d  u t m o s t  care  m u s t  be  pa id  to  
p r o t e c t i o n  of t he  s ta f f  m a n i p u l a t i n g  w i t h  i n t r a c u t a n e o u s l y  
in fec ted  an imals .  P e r h a p s  t h e  s p r a y i n g  of lesions w i t h  
some t r a n s p a r e n t  a c ry l a t e  dress ings  m i g h t  p r o v e  to  be  
a d v a n t a g e o u s  in  th i s  respect .  

Animal  No. Weeks  a f tc r  the infection 
2. 3. 4. 5. 6. 7. 

815 16.2 • 14.5 b 14.2 10.5 

802 22.0 19.6 19.3 12.6 

817 24.7 22,7 18.5 11.5 

Mean value 20.9 18.9 17.3 11.5 

Zusammen/assung. Versuche  m i t  i n t r a k u t a n  in f iz ie r ten  
Mee r schwe inchen  e r g a b e n  eine l ineare  A b h ~ n g i g k e i t  

5.5 --* zwischen  de r  Fl~tchengr6sse de r  e n t s t a n d e n e n  L~s ionen  
u n d  d e m  Z e i t i n t e r v a l  n a c h  de r  In f ek t ion .  Mode l lve r suche  

10.6 - -  
m i t  I son iaz id  h a b e n  die g u t e  B r a u c h b a r k e i t  d ieser  

13.5 - -  M e t h o d e  fiir c h e m o t h e r a p e u t i s c h e  Zwecke bewiesen.  
9.8 

Mean squares of ulcerations calculated from 4 lesions induced in 
one animal. 

b This week isoniazid therapy was started in the dose of 10 mglkg 
perorally. 

c At this time-interval ulcerations in all animals have been replaced 
by cicatricous healing. 
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