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Effect of T-Irradiation on Blood Lipids 

Six a lb ino  r a t s  we igh ing  a b o u t  100 g were  exposed  
i n d i v i d u a l l y  to  800 r o e n t g e n  T- i r r ad ia t ion  f rom a CO e° 
source.  Food  was  g iven  ad libitum. T h e  a n i m a l s  were 
ki l led 24 h a f t e r  i r r a d i a t i o n  b y  d e c a p i t a t i o n  a n d  t h e  b lood  
was  co l lec ted  in  o x a l a t e d  con ta ine r s .  C on t r o l  s amples  
f r o m  s ix  n o n - i r r a d i a t e d  a n i m a l s  were  also co l lec ted  in  t h e  
s a m e  way .  

W h o l e  b lood  was  used  for  t h e  d e t e r m i n a t i o n  of t o t a l  
l ipids,  choles terol ,  a n d  phospho l ip ids .  T o t a l  l ip ids  were  
e s t i m a t e d  b y  t h e  m e t h o d  of BRAGDON ~ on  i n d i v i d u a l  
b lood  samples  a n d  t h e  r e su l t s  are  expressed  as  m g  of 
K2Cr,O:  r e d u c e d  b y  100 m l  of b lood.  Choles te ro l  was  
d e t e r m i n e d  b y  t h e  m e t h o d  of ABBEL z on  pooled  samples .  
Af t e r  e x t r a c t i o n  a n d  d iges t ion  of p h o s p h o l i p i d s  w i t h  pe r -  
chlor ic  acid,  p h o s p h o r u s  was e s t i m a t e d  b y  t h e  m e t h o d  of 
KING 3 on  pooled  samples .  
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Zusammenfassung 

Der  E in f luss  e iner  G a n z k 6 r p e r b e s t r a h l u n g  m i t  CO6°- 7- 
S t r a h l e n  au f  die B lu t l i po ide  y o n  R a t t e n  wurde  u n t e r s u c h t .  
Die G e s a m t b l u t l i p o i d e  w a r e n  24 h n a c h  de r  B e s t r a h l u n g  
u m  38 ,8% e rhSh t .  Die  Choles te r in -  u n d  Phospho l i po id -  
k o n z e n t r a t i o n  des  B lu r s  b l ieb  u n v e r ~ n d e r t .  

x j .  H. BRAGDON, J. biol. Chem. 190 513 (1951). 
2 L. L. ABELL, B. B. LEVY, and F. E. KENDALL, J. biol. Chem. 

195 357 (1952). 
3 E . J .  KING, Biochem. J. 26, 292 (1932). 
* R. L. ROSENTrtAL, Science 110, 43 (1949). 

H. I. KOHN, Amer. J. Physiol. 16e, 703 {1950). 
e E. C. GJESSlNO and A. CHAUUTIN, Arch. Biochem. Biophys. 27, 

191 (1950). 
7 D. J. BUCHANAN', W . J .  DARBY, E .B .  BRIDGFORTH, G.W.  

HUDSON, and J. A. EFNt~R, Amer. J. Physiol. 174, 336 (1953). 
S W. E. CORNATZER, O. ENGELSTAD, and J. P. DAVXSON, Amer. J. 

Physiol 1 7 5  153 (1953). 
9 W. E. CORNATZER, J. P. DAWSON, O. D. EN6ELSTAD, and C. 

StMONSON, Radiation Res. 1, 546 (1954). 
I0 C. ENTENMAN t R, A. NEVE, H. SUPPL!~Ej and C. A. OLMSTED, 

Arch. Biochem. Biophys. 59, 97 (1955). 
11 Our thanks are due to the Indian Council of Medical Research for 

financial aid and to Dr. BREWBAr~Er¢, U.S. Atomic Energy Pavilion, 
World Agriculture Fair, New Delhi, 1960 for irradiation facilities. 

Results. ROSENTHAL ~ n o t e d  t h e  occur rence  of opal-  
escence  in s e r u m  of r a b b i t s  exposed  to  X - i r r a d i a t i o n .  Th i s  
was  a sc r ibed  to  a n  inc rease  in  l ipids  a n d  was  co r r e l a t ed  
w i t h  t h e  d e a t h  of t h e  an ima l .  S ince  t h e n  m a n y  r e p o r t s  
h a v e  a p p e a r e d  o n  t h e  c h a n g e s  of b lood  l ip id  f r ac t ions  due  
to  i r r a d i a t i o n  5-1°. These  c h a n g e s  d e p e n d  u p o n  t h e  species  
of t h e  an ima l ,  t h e  i r r a d i a t i o n  dose,  a n d  t h e  p o s t - i r r a d i a t i o n  
per iod .  W o r k i n g  w i t h  d i f f e ren t  species,  ENTENMAN et al. lo 
h a v e  s h o w n  a r ap id  c h a n g e  in  r a b b i t  p l a s m a  as  c o m p a r e d  
w i t h  t h o s e  of  o t h e r  an ima l s .  P h o s p h o l i p i d  p h o s p h o r u s  
(PLP)  levels  h a v e  b e e n  f o u n d  to  increase  r a p i d l y  in  r a b b i t  
p l a s m a  w i t h i n  8 to  24 h ;  2 na to  3 ra d a y  in  t h e  case of ra t s ,  
a n d  9 th to  11 th d a y  in  t h e  case of dogs  fol lowing i r r ad i a t i on .  
I n  t h e  p r e s e n t  s tudy ,  a l t h o u g h  we h a v e  o b s e r v e d  a r a p i d  
increase  u p  to  t he  e x t e n t  of 38 .8% in t o t a l  l ipids,  no  in-  
crease is o b s e r v e d  in  P L P  level.  A s l igh t  increase  is n o t e d  
in  cho les te ro l  level.  T h e  l a t t e r  two  f r ac t ions  m a y  inc rease  
a f t e r  a longer  p o s t - i r r a d i a t i o n  per iod.  

KOHN S ha s  r e p o r t e d  no  c h a n g e  in P L P  in  r a t s  1 -4  d a y s  
a f t e r  i r r ad ia t ion .  BUCaANAN et al. ~ h a v e  r e p o r t e d  a n  in-  
crease  in  P L P  48 h a f t e r  i r r ad i a t i on ,  b u t  t h e y  r e p o r t  t h a t  
t h e  increase  in  P L P  is r o u g h l y  p r o p o r t i o n a l  to  t h e  inc rease  
due  to  w h i t e  b lood  cell (W.B .C . )  d e s t r u c t i o n  b y  t h e  
i r r ad i a t i on .  I f  t he  s l igh t  increase  in in i t i a l  s t ages  is due  to  
W . B . C .  d e s t r u c t i o n  a n d  s u b s e q u e n t  re lease  of  l ipid 
f r ac t ions  in  p l a sma ,  s u c h  a n  increase  will n o t  be  o b s e r v e d  
in  ou r  s t u d y ,  as  whole  b lood  was  used  for  t h e  assay.  W o r k  
c a r r i e d ' o u t  in  o u r  l a b o r a t o r y  h a s  s h o w n  a n  inc rease  of 
1 0 - 1 1 %  of t o t a l  b o d y  l ipids  in  carcasses  of t h e  an imal s .  
H o w e v e r ,  a t  t h e  p r e s e n t  s t age  of o u r  s tud ies ,  i t  is t o o  
ea r ly  to  say- w h e t h e r  t h e  inc rease  in t o t a l  l ip ids  in  b lood  is 
d u e  to  inc reased  s y n t h e s i s  of f a t  or  due  to  m o b i l i s a t i o n  of 
f a t  f rom t h e  f a t t y  d e p o t s  to  t h e  t i s sue  on  a c c o u n t  of t h e  
i r r a d i a t i o n  in ju ry .  W o r k  on  t h i s  l ine  is in  p rogress  i n  ou r  
l a b o r a t o r y .  

I. N. BHATT, 
T. A. VENKITASUBRAI~IANIAM, 
and R. VISWANATHAN II 

Vallabhbhai Patel  Chest Institute, University o/ Delhi 
(India), M a y  17, 1.060. 

Das allgemeine Bauprinzip 
des Lamellarsystems der Chloroplasten 1 

Kt i rz l i ch  h a t  HEITZ a in  d ie se r  Z e i t s c h r i f t  n a c h d r f i c k -  
l i ch  d a r a u f  h i n g e w i e s e n ,  da s s  die  a ls  S c h i c h t e n  beze i ch -  
n e t e n  L a m e l l e n p a k e t e  in  d e n  C h l o r o p l a s t e n  a u s s e n  y o n  
L a m e l l e n  b e g r e n z t  w e r d e n ,  die d / i n n e r  s i n d  a ls  d ie  
L a m e l l e n  i m  I n n e r e n  des  L a m e l l e n p a k e t e s .  I n  g r a n a f i i h -  
r e n d e n  C h l o r o p l a s t e n  e r s c h e i n e n  a u s s e r d e m  die L a m e l l e n  
zwi schen  d e n  G r a n a  d f i n n e r  als  die L a m e l l e n  i n  d e n  
G r a n a .  Die  E r k l ~ r u n g  f l i t  d iese  T a t s a c h e  e r g i b t  s ich  
zwang los  aus  d e m  B a u p r i n z i p  des  L a m e l l e n s y s t e m s  d e r  
Ch lo rop l a s t en ,  we lches  k i i r z l i ch  d u r c h  U n t e r s u c h u n g e n  
f iber  die M o r p h o g e n e s e  de r  C h l o r o p l a s t e n s t r u k t u r  au fge -  
kl~trt w u r d e  a. Dieses  B a u p r i n z i p  h a t  s ich  i n z w i s c h e n  als 
a l l g e m e i n  g/ i l t ig  e rwiesen ,  w e n n  es i m  e i n z e l n e n  a u c h  
m a n c h e r l e i  A b w a n d l u n g e n  erf i ihr t .  

Die  B a u e l e m e n t e  des  L a m e l l e n s y s t e m s  s ind  in s ich  
gesch lossene  D o p p e l l a m e l l e n .  Diese  b e s i t z e n  in ausge-  
w a c h s e n e n  g r a n a f r e i e n  C h l o r o p l a s t e n  e t w a  d e n  g le i chen  
D u r c h m e s s e r  wie die Ch lo rop l a s t en .  I m  C h l o r o p l a s t e n  
b i l d e n  je  zwei ode r  m e h r  D o p p e l l a m e l l e n  e in  L a m e l l e n -  
p a k e t  (Fig. l a  u n d  b).  D a b e i  s i nd  die D o p p e l ! a m e l l e n  so 
eng  z u s a m m e n g e l a g e r t ,  da s s  i m  I n n e r e n  des  L a m e l l e n -  
p a k e t e s  je  zwei  e inze lne  L a m e l l e n  als e ine  d i cke  L a m e l l e  
e r s c h e i n e n  k S n n e n .  C h l o r o p l a s t e n  m i t  G r a n a s t r u k t u r  
e n t h a l t e n  c u s s e r  d e n  grossen ,  d u r c h g e h e n d e n  D o p p e l -  
l a m e l l e n ,  d e n  s o g e n a n n t e n  S t r o m a l a m e l l e n ,  n o c h  G r a n a -  
l ame l l en ,  we lche  d e n  D u r c h m e s s e r  d e r  i m  L i c h t m i k r o -  
s k o p  s i c h t b a r e n  G r a n a  bes i t zen .  Diese  s i n d  e b e n f a l l s  in  
s ich  gesch lossene  D o p p e l l a m e l l e n .  13el t y p i s c h e r  Ausb i l -  
d u n g  d e r  L a m e l l a r s t r u k t u r  w e c h s e l n  i n n e r h a l b  e ines  
L a m e l l e n p a k e t e s  S t r o m a l a m e l l e n  u n d  G r a n a l a m e l l e n  
m i t e i n a n d e r  ab.  D u t c h  d i c h t e  P a c k u n g  n ~ h e r n  s ich  die 
L a m e t t e n  a u c h  h i e r  so sehr ,  dass  in  d e n  G r a n a  s ich  je  e ine  
e inze lne  G r a n a l a m e l l e  u n d  e ine  e inze lne  S t r o m a t a m e l l e  
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b e r t i h r e n .  In fo lgedessen  e r s c h e i n e n  die L a m e t l e n  in den  
G r a n a  e t w a  d o p p e t t  so d ick  wie die L a m e l l e n  in  d e n  Be- 
r e i chen  zwischen  d e n  G r a n a  (Fig. lc ) .  C h l o r o p l a s t e n ,  
d e r e n  L a m e l l e n s y s t e m  noch  n i c h t  r o l l  e n t w i c k e l t  ist ,  
ze igen j e d o c h  e indeu t ig ,  dass  die d i c k e n  L a m e l l e n  aus  je 
zwei e inze lnen  L a m e l l e n  b e s t e h e n  (Fig. 2). Dor t ,  wo s ich 
nAml ich  zwei D o p p e l l a m e l l e n  oder  L a m e l l e n p a k e t e  ve r -  
e in igen ,  k a n n  m a n  das  E n t s t e h e n  de r  d i c k e n  L a m e l l e n  
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Fig. 1. Lamel lenpake te  aus Chloroplas ten in sehemat i seher  Dars te l lung  
a) Seh ieh t  aus  zwe[ Doppel lamel len.  b) Schicht  aus vier  Doppel-  

tamellen,  c) Sehicht  aus  e inem g ranaha l t i gen  Chloroplasten.  

• ~.~ ~ ~ ! : , ~  : " ~  

Fig. g. In  En twicMuug  begriffenes Lamel l ensys tem in Chloroplas ten  
yon Elodea canadensis. Chloroplas ten aus dem oberen Tell eines 5 m m  
langen  Blfi t tchens.  An den durch  Pfeile gekennzeichneten  Stet len 
vereinigen sich zwei einzelne Lamet len  zu einer  d icken  Lamelle .  

M P la s t i denmembran .  Ka l iumpermangana t f ix i e rung .  

d i r e k t  b e o b a c h t e n .  A u c h  n a c h  d e r  Z u s a m m e n l a g e r u n g  
1/tsst s ich in d e n  d i c k e n  L a m e t l e n  e ine  hel le  T r e n n l i n i e  
w e n i g s t e n s  a n d e u t u n g s w e i s e  e r k e n n e n .  

O b  die P a c k u n g  de r  D o p p e l l a m e l l e n  in  d e n  Chloro-  
p l a s t e n  l e b e n d e r  Zel len ebenfa l l s  e ine so d i c h t e  is t  wie in  
e l e k t r o n e n m i k r o s k o p i s c h e n  Pr~ tpara ten ,  w e r d e n  e r s t  
U n t e r s u c h u n g e n  t iber  die V e r t e i l u n g  des  W a s s e r s  in  d en  
L a m e l l e n p a k e t e n  zeigen.  
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Summary  

T h e  l a m e l l a r  s y s t e m  of c h l o r o p l a s t s  cons i s t s  of close 
d o u b l e  lamel lae .  I n  e l e c t r o n p h o t o m i c r o g r a p h s ,  t h e  wal ls  
of t w o  a d j a c e n t  d o u b l e  l ame l l ae  c a n  be  seen  as one  t h i c k  
i amel la .  B e c a u s e  of  th is ,  t h e  l ame l l ae  in  t h e  i n n e r  por -  
t i o n  of a t a m e t l a r  p a c k e t  a p p e a r  a b o u t  twice  as  t h i c k  as  
t h o s e  a t  t h e  b o u n d a r y  of t h e  p a c k e t  and ,  in  c h l o r o p l a s t s  
t h a t  c o n t a i n  g r a n a ,  t h e  g r a n a l a m e l l a e  a p p e a r  twice  as  
t h i c k  as t h e  s t r o m a l a m e l l a e .  

T h e  U p t a k e  of C o u m a r i n  
by  H e l i a n t h u s  H y p o c o t y l  S e g m e n t s  

I n  a p rev ious  paper ,  a n  aux in- l ike  ac t ion  was  a sc r ibed  
to c o u m a r i n  1. F r o m  i n t e r a c t i o n  s tud ies  of c o u m a r i n  w i t h  
indo leace t i c  acld (IAA),  i t  h a s  been  conc luded  t h a t  t h e  
m o d e  of ac t ion  of c o u m a r i n  differs  f rom t h a t  of I A A  in 
p r o m o t i n g  ex t ens ion  g r o w t h  in t h e  p l a n t  t i ssues  ~. T h e  
u p t a k e  s tud ies  w h i c h  will be  r epo r t ed  here  seem tO s u p p o r t  
t h i s  view.  

H y p o c o t y l  s e g m e n t s  of HeIianthus annuus were pre-  
p a r e d  a n d  used as p rev ious ly  desc r ibed  2. C o u m a r i n  was  
d e t e r m i n e d  e i the r  s p e c t r o p h o t o m e t r i c a l l y  a t  277 mp,  or  
co lor imet r ica l ly  us ing  t h e  d i azo t i s a t i on  r eac t ion  a,*. T h e  
las t  m e t h o d  c a n  be  used specif ical ly  for  lac tones .  Gener -  
a l ly  t h e  c o n c e n t r a t i o n  of c o u m a r i n  used was  1.3 × 10 -a M, 
which  was found  p rev ious ly  to be  o p t i m a l  for  t h e  s t imu la -  
t i on  of g r o w t h  of sunf lower  segments .  C o u m a r i n  u p t a k e  
b y  t h e  sunf lower  segmen t s ,  as  m e a s u r e d  b y  fo l lowing t h e  
changes  in c o u m a r i n  c o n c e n t r a t i o n  of t h e  e x t e r n a l  solu- 
t ion ,  gives t h e  fol lowing resu l t s :  

T h e  r a t e  of u p t a k e  decl ines  s t rong ly  w i t h  t i m e  a n d  s tops  
en t i r e ly  a f t e r  a b o u t  10 h. A t  th i s  t ime,  t h e  i n t e r n a l  con-  
c e n t r a t i o n  equa l s  t h e  e x t e r n a l  one. 

T h e  Q10 of t h e  u p t a k e  of c o u m a r i n  b e t w e e n  3°-26°C is 
less t h a n  1.2, b o t h  for t h e  f i r s t  3 h a n d  for t h e  per iod  of 
3rd--12 TM h. 

T h e  r a t e  of u p t a k e  of c o u m a r i n  b y  t h e  segments ,  u n d e r  
n i t rogen ,  is t h e  s a m e  as u n d e r  air ,  a l t h o u g h  the re  is a c lear  
r e d u c t i o n  in t h e  r a t e  of t h e i r  g rowth .  

N a C N  a t  5 x 10 -3 M ,  a c o n c e n t r a t i o n  w h i c h  s tops  
g r o w t h  ent i re ly ,  does  n o t  reduce  t h e  r a t e  of u p t a k e  of 
coumar in .  
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