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K o m p l e x b i l d u n g  a n g e n o m m e n  w e r d e n  muss ,  w/ ihrend 
dem 7 - G l o b u l i n  e in  so lcher  E f f e k t  n i c h t  zukommt .  Die 
I n a k t i v i e r u n g  k a n n  mSglicherweise  auch  durch  Einwir-  
kung von  F e r m e n t s y s t e m e n ,  die freigesetzt  oder  ent -  
h e m m t  werden,  z u s t a n d e k o m m e n .  ~ h n l i c h e s  ist fiir ~pain- 
p roduc ing  substances>) u n d  13radykinin-ar t ige  Stoffe 
b e k a n n t  6. 

Die f eh l ende  o d e r  v ie l  l a n g s a m e r e  I n a k t i v i e r u n g  in 
P l a s m a  k a n n  aus  de r  K o m b i n a t i o n  yon  P P S  mi t  bet der  
G e r i n n u n g  w i c h t i g e n  M a k r o m o l e k e l n  resul t ieren.  Diese 
D e u t u n g  de r V e r s u c h s e r g e b n i s s e  wi rd  un t e r s t t i t z t  du rch  
die B e f u n d e  v o n  UNGAR, WESTPIIAL u n d  unsere  eigenen, 
dass P P S  die F i b r i n o l y s e  f 6 r de r t  2 u n d  d u r c h  diejenigen 
yon  PILLEMER, LANDY u n d  SFIEAR 7, welche nach  Ver- 
a b r e i c h u n g  y o n  P o l y s a c c h a r i d e n  das  Auf t r e t en  yon  
h o c h m o l e k u l a r e n  S u b s t a n z e n  im B lu r  beschre iben .  Die 
un t e r s ch i ed l i che  Z e r s t 6 r u n g  in S e r u m  und  P l a s m a  
sche in t  f i i r  d a s  b io log ische  V e r h a l t e n  de r  P P S  yon  Be- 
deu tung .  

t3t~RTHA SCHAR und  F. W. KAttNT 

Forschungslaboratorien der C I B A  dktiengesellscha[t, 
Pharmazeutische A bteilung, Basel, 18. November 1957, 

Summary  
A l t h o u g h  b a c t e r i a l  po l y s accha r i de s  are b roken  down 

in t he  s e r u m  of v a r i o u s  an ima l s ,  po tysacchar ides  in the  
p lasma  of t h e  s a m e  a n i m a l  are  la rge ly  s table .  The  im- 
po r t ance  of t h i s  f i n d i n g  is d iscussed  w i th  respect  to  the  
biological  b e h a v i o u r  of po lysaccha r ides .  

6 D. AMSTRONG, J. B. JEPSON, C. A. KEELE und J. W. STEWART, 
J. Physiol. 135, 850 (1957). M. SCtIACttTER, Brit. J. Pharmaeol. 11, 
111 (1956). 

7 L. I:'ILLEMER, ~I. LAND¥ und M. J. SIlEAR, J. exp. Med. 106, 99 
(io57). 

On the Carbohydrate Utilization by the Larvae 
of Trogoderma granarium Everts. 

(Dermestidae: Coleoptera) 

Trogoderma granarium is one of the  m a j o r  pests  
a f fec t ing  s t o r e d  p l a n t  p r o d u c t s  in I n d i a  and  elsewhere. 

I t s  la rvae  are known for the i r  h a r d y  n a t u r e  and  c:tn 
w i t h s t a n d  adverse  conditic)ns of insuf f ic ien t  food supply ,  
long periods of s ta rwt t ion ,  h igh t e m p e r a t u r e s  a n d  h)w 
humidi t ies .  These  are also res i s t an t  it) n o r m a l  insect ic ide  
concen t r a t ions  which are fatal  to a l m o s t  all t he  insec t  
species l iving in the  s imilar  e n v i r o n m e n t .  The  l a rwm 
feed on the  endospe rm leaving the  t e s t a  i n t ac t .  T h o u g h  
po lyphagous  in hab i t ,  they  prefer  food r ich in ca rbo-  
hydra tes .  Some obserwt t ions  t on i ts  I tu t r i t iou  m a d e  
earlier, suggested t h a t  i t  can  m a k e  use of large wl r ie t ies  
of food grains inc luding  those  t h a t  are  no t  n u t r i t i o u s  to  
m a n y  of the  s to red -p roduc t  beetles.  In an  a t t e m p t  to  
stucly nu t r i t ive  wdues  of several  c a r l ) o h y d r a t e s - s i m p l e  
and  c o m p l e x - t h e  larvae  were reared on d i f fe ren t  a r t i -  
ficial food media,  each provicling a s epa ra t e  source  of 
ca rbohydra t e .  The resul ts  are br ief ly  r epor t ed  in the  
present  commun ica t i on .  

The  basic d ie t  consis ted of casein ,  choles terol ,  v i t -  
amins  of B complex,  a sa l t  n t ix tu re  and  one  of the  
22 compounds  as a source  of c a r b o h y d r a t e .  The  pn)-  
por t ions  in which w~rious iugred ien t s  were mixed  
were the  sanle its repor ted  elsewhere 2, The  resul t s  are  
summar ized  in the  Tat)It  where  the  degree of ut i l izat iot t  
is indica ted  by  the  cor responding  numl)ers  of + signs, 

Of the  nmnosacchar ides  tes ted,  the. p e n l o s e s - a r a l ) i n -  
ose, xyh)se and  rhanluose  -- were no t  ut i l ized while  the  
hexoses proved to be b e t t e r  nu t r i t i ona l l y .  Glucose was 
ve ry  su i tab le  bu t  fructose b : ' havcd  wi th  i r r egu la r  
efficiency; galactose :rod m a n n o s e  were poor, while  sor-  
bose remained  ent i re ly  unut i l izcd .  The  d i sacchar id6s  
were still bet ter ,  

Maltose and sucrose gave tile bes t  g rowth ,  An adve r se  
effect on ]arwll clevehJpment was ol ls t ' rvcd when  d ie t s  
con ta ined  melibiose, ccllobiose or  lactose.  Inclus ion of 
t rehalose rendered the  d ie t  comple t e ly  def ic ient .  RaG 
finose and  melezitose were of n t ed ium n u t r i t i v e  value .  
Polysaccharidcs ,  like maize, p o t a t o  a n d  soluble  s t a rches ,  
served as fidrly good sources  of ca r l )ohydra t e .  Suga r  
a lco l lo l s -mant l i to l ,  sorl)itol and  d u l c i t o l - p r o v e d  tt) l)e 
of no d ie ta ry  wduc.  

1 1,2. R. 1 ). SnN¢;tt and N. C. I)xsr, .l. z(),)l. Sot!. India 7, I.r,f) (I;)bS). 
2 N. C, PANT) hid, J. I'~llt, I,~', k,r)(,) (lg,~)l;). 

Growth of Trogoderma larvae on various carbohydrates. + + + + indicates a growth comtmral)le to ol)limutu growth in c,ntr,)l dict. 
Decrease in plus signs indicates corresponding slower growth. Abs('nc(" of growth indicated hy - .  
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Lactose 
Trehalose 

Utilization 

± 
± 

+ + +  
+ + ?  

+ +  
+ +  

+ + + +  
+ + + +  

+ + ±  
+ 

Sotlrce of carbohydrate 

Melil)iose 
Cellobh)se 

Trisaccharides 
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Mclczitose 

1)oIysaccharidcs 
Soluhle starch 
Maize starch 
Potato starch 

Sugar Alcohols 
Mannitol 
Sorbitol 
1 )ulcitol 
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T h e  c a p a c i t y  of c a r b o h y d r a t e  u t i l i z a t i o n  b y  Trogo- 
derma can  be  c o m p a r e d  w i t h  t h a t  of o t h e r  insects .  
L a r v a e  of Tenebrio 3, un l ike  Trogoderma, grew well  o n  
m a n n i t o l  or  t r e h a l o s e  b u t  no t  o n  m a n n o s e  a n d  ga lac tose .  
Stegobium 4 fa i led to  u t i l ize  m a n n o s e ,  ga lac tose ,  xylose,  
a r a b i n o s e ,  cel lobiose  or  - m e t h y l  glucoside,  a n d  s imi l a r ly  
for Oryzaephilus ~ xylose ,  du lc i to l ,  i n u l i n  or so rbose  were  
of no  food va lue .  H o w e v e r ,  insec t s  l ike a d u l t  b lowfly ,  
Calliphora erythrocephala 5, t h r i v e d  v e r y  wel l  on  xylose ,  
r ibose  or  t r eha lose .  

A full  r e p o r t  of these  o b s e r v a t i o n s  wil l  a p p e a r  else- 
where .  

Thanks are due to Prof. hi. L, B~:ATIA, Head of the Department 
of Zoology, University of Delhi, for his interest in work and tor 
providing research facilities. The investigations were partly support- 
ed by a Government of India grant made by the Ministry of Educa- 
tion to one of us (N.C.P.). 

N. C. PANT* a n d  N. K. UBEROI 

Department o/ Zoology, University o[ Delhi (India), 
October 28, 1957. 

Zusammenfassung 

Trogoderma-Larven r e a g i e r e n  au f  v e r s c h i e d e n a r t i g e  
K o h l e h y d r a t e  ve r s ch i eden .  D i s a c e h a r i d e  e rwe i sen  s ich  
a ls  die b e s t e n ,  T r i s a c c h a r i d e ,  S t ~ r k e  u n d  H e x o s e n  als  
z i eml ich  gu te ,  P e n t o s e n  u n d  Z u c k e r a t k o h o l e  a ls  s e h r  
s c h l e c h t e  K o h l e h y d r a t q u e l l e n .  

3 G. FRAENKEL, j. cell. eomp. Physiol. t6, 393 (1955). 
4 A. LEMOSDE and R. BERnARn, Nat. canad. 80, 125 (1953). 

G. I;nAENKEL, J. exp. Biol. 17, 18 (1940). 
* Present address: Division of Entomology, Indian Agricultural 

Research Institute, New Delhi (India). 

An in v i tro  Action of Deoxycorticosterone (DOC) 
on Red Cell Electrolytes 

A d i r e c t  a c t i o n  of a d r e n a l  s t e ro ids  on  r ed  cell elec- 
t r o l y t e s  h a s  b e e n  d e m o n s t r a t e d  b y  CONWAY a n d  
O'BRIEN 1, STREETEN a n d  SOLOMON 2, SCHATZMANN :t, a n d  
b y  SHEmVOOD JONES ~. T h e  phys io log ica l  s ign i f i cance  of 
t h e  r e sponse  h a s  h o w e v e r  n o t  b e e n  e luc ida t ed .  

mM P/L HxO fnF./L HIC) 

c o . r ~ o ~  I IP'I"P I ° ' °  ' I N° I 

. o ~ M o . ~  I ~'1"~[ ° '  ° K I "°  ] 

Diagram illustrating a metabolic response of the human red cell to 
DOC glueoside in vitro. Glucose 0.01 M, pH 7.40, tenlperature 38°C. 

F u r t h e r  e x p e r i m e n t s  h a v e  b e e n  c o n d u c t e d  o n  s u s p e n -  
s ions  of f resh  h u m a n  r ed  cells in  a b i c a r b o n a t e  b u f f e r  
(KREBS a n d  HE~SELEI~ ~) h a v i n g  t h e  fo l lowing  composi- 

1 E. J. Co~'wAY and L. T. F. O'BRIEN (1954). Quoted by CONWAY, 
Mere. See. Endoerinol. 5, 18 (1956). 

D. H. P. STREETEN and A. K. SoLo~oN, J. hen. Physiol. 3Y, 643 
(1954). 

3 H. J.  SCFIATZMANN, Exper. 10, 189 (1954), 
E. SH~mvoon JosEs, Nature 176, 269 (1955). 

s H. A. KREBS and K. HENSELEIT, Hoppe-Seylers Z. 210, 33 
(1932). 

t i o n :  N a  144.5, ] (  4.25, C1 123.0, H C O  a 25.0 meq/1, and  
P 1.5 mM/1. The  bu f fe r  was  in  e q u i l i b r i u m  w i t h  5 %  CO~ 
in  02 a n d  t h e  s u s p e n s i o n s  were  i n c u b a t e d  a t  38 ° . The 
r a t i o  gas  p h a s e :  b u f f e r  v o l u m e :  r ed  cell  v o l u m e  was 
a p p r o x i m a t e l y  2 0 0 : 2 0 :  1. U n d e r  t h e s e  c o n d i t i o n s  the  
e x t r a c e l l u l a r  f lu id  r e m a i n e d  of c o n s t a n t  compos i t i on  
de sp i t e  l a rge  c h a n g e s  in t h e  r ed  cell f luids.  T h e  s u b s t r a t e s  
used  were  g lucose  (0.01 M)  or  a d e n o s i n e  (0.005 M).  
D e o x y c o r t i c o s t e r o n e  g lucos ide  was  a d d e d  to  t h e  sus- 
p e n s i o n s  t o  .give c o n c e n t r a t i o n s  of 0-1 to  1-0 rag/rot. 
O v e r  pe r iods  of 16 to  19 h t h e r e  were  d e m o n s t r a b l e  
effects  on  t h e  r ed  cell  e l ec t ro ly tes ,  b u t  l a rge  n e t  changes  
were  o b s e r v e d  o n l y  a t  t h e  h i g h e s t  c o n c e n t r a t i o n .  
E m p l o y i n g  a c o n c e n t r a t i o n  of 1-0 m g / m l  t h e  fol lowing 
c h a n g e s  were  n o t e d  in  t h e  t r e a t e d  e r y t h r o c y t e s :  (1) the  
r ed  ceils h a d  a n  i nc r ea sed  m e c h a n i c a l  i r ag i t i ty .  (2) T h e r e  
was a fal l  i n  cell  K of 38.0 meq/1 H , O  a n d  t h e  e r y t h r o -  
cy t e  g a i n e d  42-4 meq/1 H 2 0  of N a  (Figure) .  T h e  e r y t h r o -  
cy te  w a t e r  c o n t e n t  i n c r e a s e d  b y  10-5 g/1 b u t  n o  s t a t i s t i -  
ca l ly  s i g n i f i c a n t  c h a n g e  in  ch lo r ide  occur red .  These  
r e su l t s  were  s imi l a r  w i t h  e i t h e r  g lucose  or  a d e n o s i n e  as 
s u b s t r a t e .  (3) DOC i n d u c e d  in  t h e  e r y t h r o c y t e  a m e a n  
inc rease  of 3"8 m M  P / t  H 2 0  in  t h e  t o t a l  ac id - so lub le  
p h o s p h a t e  a n d  t h i s  was  l a rge ly  due  to  a n e t  c h a n g e  of 
3-4 m M  P/ t  H~O in 2 : 3 - d i p h o s p h o g t y c e r a t e  (Figure) .  
T h e  ef fec ts  of  DOC on  a d e n o s i n e  t r i p h o s p h a t e  a n d  in- 
o rgan i c  p h o s p h a t e  were  n o t  s t a t i s t i c a l l y  s ign i f ican t .  
(4) T h e  h o r m o n e  t r e a t e d  cells, w h e n  cen t r i f uged ,  d id  no t  
d e o x y g e n a t e  as  d id  t h e  con t ro l s .  S ince  o x y g e n  u p t a k e  
of n o n - n u c l e a t e d  r ed  cells is p r o b a b l y  due  to  t h e  hexose-  
m o n o p h o s p h a t e  s h u n t  r a t h e r  t h a n  to  p y r u v a t e  ox ida t ion ,  
t h e  m e t h y l e n e  b lue  (MB) o x y g e n  u p t a k e  of t h e  a b n o r m a l  
ceils was  s t ud i ed .  (5) I t  was  f o u n d  t h a t ,  in  t h e  p resence  
of g lucose  (0.01 M), t h e  o x y g e n  u p t a k e  i n d u c e d  b y  MB 
(0.0033 g/100 ml) was  i n h i b i t e d  50% w h e n  t h e  DOC was 
s t i l l  p r e s e n t  in  t h e  s u s p e n d i n g  m e d i u m ,  a n d  t h e  inhi -  
b i t i o n  was  a p p r o x i m a t e l y  30% w h e n  t h e  DOC t r e a t e d  
cells were  w a s h e d  a n d  r e s u s p e n d e d  in f resh  buf fer .  

I t  is c o n c l u d e d  f r o m  t h e  a b o v e  e v i d e n c e  t h a t  h igh  
c o n c e n t r a t i o n s  of DOC glucos ide  c a n  ac t  d i r e c t l y  on  red 
cell e l ec t ro ly t e s  a n d  m e t a b o l i s m  b u t  i t  c a n n o t  be  deduc-  
ed  t h a t  t h i s  a c t i o n  is a speci f ic  h o r m o n a l  r e s p o n s e  and  
t h e r e  is e v i d e n c e  t h a t  t h i s  is un l ike ly .  Thus ,  t h e  in vitro 
r e sponse  is a t  v a r i a n c e  w i t h  t h e  e r y t h r o c y t i c  changes  
i n d u c e d  in vivo b y  t h e  a d m i n i s t r a t i o n  of la rge  doses  of 
DOC a c e t a t e  to  r a t s  fed on  a low K die t .  I n  t he se  exper i -  
m e n t s  t h e  r ed  cell g a i n e d  K, N a  a n d  p h o s p h a t e  in 
r e s p o n s e  to  a h y p o c h l o r a e m i e  a lka los i s  in  t h e  p l a s m a  
whe rea s  ske l e t a l  musc l e  s h o w e d  t h e  a n t i c i p a t e d  loss of 
K a n d  ga in  in  N a  ~. 

The D0C glucoside was kindly donated by CIBA Laboratories. 

E. SH~mVOOD JoN~s 

Department o/ Medicine, University o[ Liverpool, 
September 20, 1957. 

Rdsumd 

D a n s  les su spens ions  d ' 6 r y t h r o c y t e s  h u m a i n s  incub6es  
avec  du  g lucose  e t  du  d 6 o x y c o r t i c o s t 6 r o n e  glucoside,  K 
d i m i n u e ,  t a n d i s  que  Na,  H 2 0  e t  P a u g m e n t e n t .  Ces 
g tohu les  rouges ,  t r a l t 6 s  avec  des  h o r m o n e s ,  a b s o r b e n t  
n o t a b t e m e n t  m o i n s  d ' o x y g 6 n e  de  b leu  de  m 6 t h y l e  que 
les 6 r y t h r o c y t e s  de contr61e.  

E. SHERWOOD Jo~Es and I. CJIESTER JONES, Unpublished 
(1957). 


