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conta in ing  several -week old males  emi t t ed  the  p leasan t  
odour  associa ted wi th  the  ace ta tes  those  conta in ing  
females  of a s imilar  age did not .  

The results  raise for cons idera t ion  the  poss ibi l i ty  t h a t  
the  ace ta tes  suppl ied  by  the  t ubu la r  g lands  are t he  
precursors  of the  a ldehydes  s tored  in the  med ian  reservoir ,  
t he  role of the  accessory glands  being to  p rov ide  the  
necessary  mechanism.  I t  accords well w i th  th is  suggest ion 
t h a t  if t he  t ubu la r  glands are blocked or r emoved  the  
med ian  reservoir  fails to fill up wi th  secret ion 6. To expla in  
the  fact  t h a t  the  scent  released by  ma tu re  male insects  
conta ins  an appreciable  q u a n t i t y  of unmodi f ied  tubu la r  
gland scent  it  is necessary  to  suppose only t h a t  the  t ubu la r  
gland and med ian  reservoirs  are empt i ed  s imul taneously .  

Work ing  on a p e n t a t o m i d  bug, Nezara viridula, GILBY 
and  WATERHOUSE 11 found  t h a t  in t he  tubu la r  gland 
ex t rac t s  the  concen t ra t ion  of decenyl  ace ta te  was much  
h igher  and  decenal  much  lower t h a n  in the  scent  s tored 
in the  med ian  reservoir .  They  suggested t h a t  the  a ldehydes  
are fo rmed in the  med i an  reservoir .  I t  has  also been 
repor ted  t h a t  t he  tubu la r  scent  glands of g iant  wa te r  bugs 

Scent gland complex of mature male Oncopeltus /asciatus (after 
JOHANSSON, 1957). ag, accessory gland; mr, median reservoir; tg, 
tubular gland; tgr, tubular gland reservoir. 

of the  genus Lethocerus secrete largely hexenyl  ace ta te  n- t~  
and  i t  is of considerable  in te res t  t h a t  as in 0 . / a s c i a l u s  
the  glands are sexual ly  d imorphic .  In  Lethocerus spp, 
however ,  the  male glands  are ve ry  m u c h  larger t h a n  the  
female and  a separa te  reservoir  w i th  accessory glands is 
lacking. 

I t  has  been suggested t h a t  the  sexual  d i m o r p h i s m  in the  
t ubu la r  scent  g lands  of Lygaeid  bugs such as O. /ascia tus  is 
a physiological  necess i ty  somehow connec ted  wi th  t he  fact  
t h a t  the  males  are smaller  t h a n  the  females  x. I t  has  also 
been suggested t h a t  because O. /asciatus is gregarious i t  
has  no need for special ized mechan i sms  for sound or 
scent  product ion ,  or for courtship,  for one sex to f ind the  
o the r  ~5. We suggest  t h a t  the  male  specific ace ta tes  have  
an as ye t  undiscovered  role to  p lay  in the  sexual act ivi t ies  
of the  adul ts  ~6. 

Zusammen/assung. Die Meta thoraka lduf td r i i sen  der  
L a n d w a n z e  Oncopeltus /aseiatus erzeugen als H a u p t -  
k o m p o n e n t e n  unges/~ttigte a l iphat i sche  Ace ta te  und  
Aldehyde.  Die r6hrenfSrmigen Duftdr i isen,  die Ace ta te  
erzeugen, und das V o r k o m m e n  dieser  Ace ta te  im Duft -  
sekret  s ind fiir die M/~nnchen spezifisch. 
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Intrace l lu lar  E n z y m e s  in Rena l  L y m p h  as  a M e a s u r e  of A n o x i c  Injury  of the Kidney  

Anoxic  damage  to  the  renal  t issue is a ma jor  p rob lem in 
t r a u m a t i c  shock and  is one of t he  diff icult ies encounte red  
in k idney  t r ansp lan ta t ion .  I t  seemed reasonable  to  look 
for t he  signs of cellular in jury  ensuing af ter  i n t e r rup t ion  
of blood flow to  the  k idney  in the  intercel lular  fluid, or at  
least  in the  p a r t  which  is accessible for collection and 
s tudy,  i.e. in the  lymph .  The p resen t  repor t  describes t he  
b iochemical  changes  which occurred in the  l y m p h  
collected in the  renal  h y l u m  of dogs af ter  a t r ans i en t  
occlusion of the  renal  ar tery.  

Material and methods. In  dogs under  p e n t o b a r b i t o n e  
general  anaes thes is  a l y m p h  vessel in the  hy lum of the  
left k idney  was  cannula ted .  Ur ine  was collected t h rou g h  
plast ic  ca the te r s  in t roduced  in to  b o t h  ureters .  Af te r  
p re l iminary  l y m p h  collection, the  renal  ar ter ies  were 
C a m p e d  for 30 min  or 2 h. L y m p h  and urine were again 
collected af ter  t he  release of the  c lamp for 1 h. 

The concen t ra t ions  of the  following 8 int racel lular  
enzymes  were e s t ima ted  according to  the  m e t h o d s  l is ted 
in the  references:  l a c t a t e  dehydrogenase  (LDH)1 maleic 

acid dehydrogenase  (MDH) 2 GOT and GPT ~ g lu tamic  
acid dehydrogenase  4 acid -~ and alcaline phospha t a se  6 
and leuc inary lamidase  (AA) ~. All resul ts  are expressed in 
in te rna t iona l  units,  cor responding  to  1 ~Mot of t rans-  
fo rmed subs t ra te  per  rain a t  25 ~ 

I t  is assumed t h a t  LDH,  MDI-I and  GOT are exclusively 
or mos t ly  p resen t  in the  cytoplaslna,  alkaline phospha tase ,  

1 F. WROBLEVSKY and J. S. LA DUE, Prec. Soc. exp. 13ioi. Med. 90, 
210 (1955). 
J. KING and M. 13. MORRlS, Arehs Dis. Childh. 36, 604 (1961). 

3 W. W. UMBREIT, G. g .  KINGSLEY, R. R. SCnAFFERT and H. 
SIPLET, J. Lab. olin. Med. 49, 454 (1957). 
E. SCHMIDT and F. W. SCHMIDT, Kiln. Wschr. 40, 962 (1962). 

5 A. L. BABSON and G. E. PmLLIPS, Clin. ehim. Aeta 73, 264 (1962). 
s K. WALTER and C. SCHf2TT, in Methoden der enzymatischen Analyse, 

2nd edn. (Ed. U. U. 13ERGMEYER; Akademie Verlag, Berlin 1970), 
vol. 1, p. 818. 
C. A. 13RATTO~r and E. K. MARSHALL, J. biol. Chem. 728, 537 (1939), 



534 Specialia 

Table I. Biochemical composition of plasma and renal lymph 1 h after a 30 rain ischaemia 

I~XPERIENTIA 29[5  

Plasma 

Control After ischaemia 

Lymph 

Control After ischaemia 

Protein (mg/ml) 55.5 :~: 1.70 56.5 ~ 1,8 
K (maequ/1) 4.46 :j= 0.41 4.82 :~ 0.39 
LDH (mU/ml) 75.2 -4- 20.0 148.5 ~ =h 16.0 
MDH (mU/ml) 64.7 4- 13.4 146.3 4- 32.1 
GOT(mU/ml)  8.5 4- 1.6 8.1 =h 1.0 
GPT (mU/ml) 4.1 • 0.8 6.7 4- 0.7 
GDH (mU/ml) 3.4 4- 0.5 2.6 4- 0.7 
AA (mU/ml) . 9.4 4- i.1 8.8 4- 1.2 
a l k P  (mU/ml) 27.7 ~ 4.6 25,4 ~ 4.3 
Ac P (mU/ml) 4.1 4- 0.6 6.2 4- 0.4 

Ck 25.5 4- 4.2 5.064- 1.7 

32.7 4- 1.0 
4.53 :k 0.12 

70.6 i 19.6 
132.2 4- 29.2 

4.6 d= 1.0 
4.2 ::[: 1.1 
2.7 4- 0.5 
3.6 4- 1.1 

10.1 :~ 2,6 
0.6 ! 0.4 

33.3 4- 1.2 
4.33 4- 0.14 

526.2 b • 41.2 
748.6 �9 q- 68.6 
11.7 ~ 4- 2.8 
4.4 4- 1.3 
3.3 4- 0.6 
3.5 4- 1.1 

13.4 4- 3.0 
1.9 ~: 0.8 

Averages of 13 experiments. ~ Significant change p < 0.05. b Significant change p % 0.01-0.001. 

G P T  a n d  G D H  in  t h e  m i t o c h o n d r i a ,  A A  in  t h e  m i c r o s o m e s  
a n d  a c i d  p h o s p h a t a s e  m a i n l y  in  t h e  l y s o s o m e s  s - IL  

P r o t e i n  c o n c e n t r a t i o n  in  l y m p h  w a s  e s t i m a t e d  b y  t h e  
b i u r e t  m e t h o d  12 a n d  p o t a s s i u m  b y  f l a m e  p h o t o m e t r y .  
G l o m e r u l a r  f i l t r a t i o n  r a t e  w a s  c a l c u l a t e d  f r o m  e n d o -  
g e n o u s  c r e a t i n i n e  c l e a r a n c e .  

Results .  T h e  c l a m p i n g  of  t h e  r e n a l  a r t e r y  for  30 m i n  
p r o d u c e d  a p r o f o u n d  a c u t e  d e c r e a s e  i n  u r i n e  f l ow  a n d  
g l o m e r u l a r  f i l f a r t i o n .  I n  r e n a l  l y m p h  t h e  c o n c e n t r a t i o n s  
of  t h e  c y t o p l a s m a t i c  e n z y m e s  L D I t ,  M D H  a n d  G O T  
i n c r e a s e d  c o n s i d e r a b l y .  L D H  c o n c e f i t r a t i o n  i n c r e a s e d  
s i g n i f i c a n t l y  a l so  in  c i r c u l a t i n g  ( a r t e r i a l  b lood)  p l a s m a .  

N o  c h a n g e s  we re  o b s e r v e d  in  t h e  a c t i v i t y  l eve l s  of  t h e  
e n z y m e s  a s s o c i a t e d  w i t h  i n t r a c e l l u l a r  o r g a n e l l e s  ( G P T ,  
G D t t ,  A A ,  a lk .  P a n d  ac .P )  ( T a b l e  I).  A 2 h r e n a l  i s c h a e m i a  
p r o d u c e d  a n  e v e n  m o r e  m a r k e d  i n c r e a s e  of t h e  l eve l  o f  
t h e  c y t o p l a s m a t i c  e n z y m e s  in  r e n a l  l y m p h .  T h e r e  w a s  
a c t u a l l y  a 20fo ld  i n c r e a s e  of  L D H - c o n c e n t r a t i o n  a n d  a 
5fold i n c r e a s e  of G O T - c o n c e n t r a t i o n .  P l a s m a  c o n c e n t r a -  
t i o n  of  b o t h  e n z y m e s  ro se  a lso  s i g n i f i c a n t l y .  A m a r k e d  
( n e a r l y  3fold) i n c r e a s e  of  t h e  c o n c e n t r a t i o n  of  t h e  m i t o -  
c h o n d r i a l  e n z y m e  a l k a l i n e  p h o s p h a t a s e  o c c u r e d  in  t h e  
r e n a l  l y m p h ,  a n d  t h e  l y s o s o m a l  e n z y m e  ac i d  p h o s p h a t a s e ,  
p r e v i o u s l y  a l m o s t  a b s e n t  in  r e n a l  l y m p h ,  a p p e a r e d  in  we l l  
m e a s u r a b l e  c o n c e n t r a t i o n .  T h e r e  w a s  a s m a l l ,  s t a t i s t i c a l l y  
n o t  s i g n i f i c a n t  i n c r e a s e  i n  t h e  l y m p h a t i c  c o n c e n t r a t i o n  
of  l e u c i n e  a r y l a m i d a s e ,  a n  e n z y m e  c o m m o n l y  h e l d  t o  be  
l oca l i zed  i n  t h e  cei ls  of  p r o x i m a l  t u b u l i  a n d  a s s o c i a t e d  
w i t h  t h e  m i c r o s o m a l  f r a c t i o n  ( T a b l e  I I ) .  

Discuss ion.  D u r i n g  a c u t e  i n j u r y  t h e r e  is a n  e s c a p e  of  
i n t r a c e l l u l a r  e n z y m e s  f r o m  t h e  i n j u r e d  t i ssueS,13 ,1q  I t  
s e e m s  h o w e v e r  t h a t ,  a t  l e a s t  a s  l o n g  as  t h e  i n j u r y  is  n o t  
t o o  seve re ,  t h e  e n z y m e s  m a y  e s c a p e  f r o m  cei ls  w h i c h  a r e  
s t i l l  f u n c t i o n a l ,  b u t  t h e  m e m b r a n e  p e r m e a b i l i t y  h a s  b e e n  
i n c r e a s e d  b y  t h e  i n j u r y .  A m o r e  s e v e r e  i n j u r y  o b v i o u s l y  
l e a d s  t o  t h e  c o m p l e t e  b r e a k d o w n  of t h e  d a m a g e d  cells .  

A f t e r  a r e n a l  i s c h a e m i a  l a s t i n g  30 r a in  i n  r e n a l  l y m p h  
t h e r e  is  a m a r k e d  i n c r e a s e  of c y t o p l a s m i c  e n z y m e s  b u t  
p r a c t i c a l l y  n o  c h a n g e  in  t h e  c o n c e n t r a t i o n  of t h e  ly so -  
s o m a l  or  m i t o c h o n d r i a l  e n z y m e s .  A c c o r d i n g l y ,  t h i s  p h a s e  
is p r o b a b l y  c h a r a c t e r i z e d  b y  p r o t e i n  l e a k a g e  f r o m  t h e  
cel ls  w i t h o u t  a s e v e r e  d a m a g e  to  t h e i r  o rgane l l e s .  A m o r e  
p r o l o n g e d  i s c h a e m i a ,  l a s t i n g  2 h ,  l e a d s  n o t  o n l y  to  a m o r e  
p r o n o u n c e d  r i se  of  t h e  c y t o p l a s m i c  e n z y m e s  in  l y m p h  a n d  
p l a s m a ,  b u t  a l so  to  a s i g n i f i c a n t  i n c r e a s e  in  t h e  l y m p h a t i c  
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Table II. Biochemical composition of plasma and renal lymph i h after a 2 h ischaemia 

Plasma Lymph 

Control After ischaemia Control After isehaemia 

Protein (mg/ml) 63.5 4- 0.8 62.2 4- 0.5 
LDH (mU/ml) 46.5 • 5.9 107.2~ 4- 10.1 
GOT (mU/ml) 6,3 i 2.1 20.4 b 4- 3.5 
GPT (mU/ml) 6.6 4- 1.6 8.7 4- 1.5 
AA (mU/ml) 9.2 4- 0.5 10.7 -4- 0.9 
alk P (mU/ml) 17.3 4- 3.5 22.3 4- 3.5 
ac  P (mU/ml) 3.8 4- 0.7 5.3 4- 0.7 

C k (ml/min) 32.6 4- 7.3 2.2 b 4- 1.1 

42.1 4- 2.0 
60.3 4- 15.4 

6.2 4- 1.6 
5.7 4- 1.2 
4.1 4- 0.8 
5.8 4- 2.1 
1.o :5}= 0.6 

47.1 i i.7 
1273.0 b • 70.3 

36.8 b • 7.3 
11.0  b -4- 2.3 
7.7 ~ 1.8 

16.2~ q - 8.7 
4.5 ~ -t- 1.0 
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concen t ra t ion  of the  mi tochondr ia l  and  lysosomai  en- 
zymes.  This  observa t ion  po in t s  to  the  presence  of severe 
cellular damage  and  breakdown.  I t  should be men t ioned  
t h a t  2 h c l amping  of renal  a r t e ry  leads in anaes thae t i zed  
dogs to severe bu t  usual ly  reversible  renal  insuff ic iency ~5 
in unanaes thae t i zed  animals  th is  in jury  is f a t a P  6. 

Zusammen/assung. Nachweis ,  dass  30-minut ige  Nieren- 
isch/imie zum Ans t r i t t  yon E n z y m e n  des Zellplasmas aus 
den Zellen fiihrt.  Nach  120 rain Nierenisch/imie k o m m t  es 
auch  zum Aus t r i t t  yon  lysosomalen und  mi tochondr ia len  
E n z y m e n  aus den Zellen. 
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Impor tance  of Reverse  Transcr iptase  in Plant T u m o u r  T i s sue  of Viral Origin Cultivated in vitro 

The wound  t n m o n r  virus  is known to be the  causat ive  
agent  of Rumex  acetosa t u m o u r l - 3  GENTILE4 and  
RAYC~AUDHURI 5 repor ted  t h a t  the  virus  is no t  p resen t  
in the  t u m o u r  t issue of t?. acetosa r in v i t ro  
over  long periods.  We  repor t  in th is  communica t i on  
cer ta in  tumour-speci f ic  character is t ics  in the  in v i t ro  
cu l t iva ted  t issue of Rumex  acetosa, and  the  possible  role 
of the  reverse transcriptase ~ in the i r  inher i t ab i l i ty  in 
t issue devoid  of the  original double  s t r anded  R N A  virus.  

Materials and methods. The normal  and  the  t u m o u r  
t issue was k ind ly  suppl ied  by  D r . S . K .  SRIVASTAVA, 
M.S.  Univers i ty ,  Baroda,  India ,  and was ma in t a ined  
under  12-hourly dark  and  i l luminat ion  r h y t h m s  on the  
mediun l  descr ibed by  GENTILE 7. General ly  15-day-old 
t issue was used for inves t igat ion.  

The ex t rac t s  of the  t issue were p repa red  in each case 
by  gr inding 1 p a r t  by  weigh t  of fresh t issue wi th  1 pa r t  by  
vo lume  of 0.9~o sod ium chloride solut ion in cold, and 
af ter  cen t r i fuga t ion  a t  abou t  1,100 g, the  s u p e r n a t a n t s  
were exam ined  af ter  dise e lect rophoresis  s for N A D P  
d e p e n d a n t  isocitric dehydrogenase  by  the  m e t h o d  of 
FINE and  COSTXLLO 9 and  peroxidase  i sozymes b y  the  
m e t h o d  of HIRSCHFELD ~~ N A D P  d e p e n d a n t  isocitric 
dehydrogenase  was e s t ima ted  by  the  m e t h o d  of OCHOA n, 
peroxidase  by  the  m e t h o d  of L i i c K n  and  pro te in  by  the  

method of LowRY et a113. Subcellular fractions were 
prepared as described by PEACOCK and DINGMAN 14. 
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Fig. i. Protein con~ponents in the supernatant fractions (20,000 g) 
of normal (i) and tumour (2) tissue of R. acetosa after disc elec- 
trophoresis under identical conditions. 

Fig. 2. Differences in peroxidase isozylnes between normal (1) and 
tumour (2) tissue of R. acetosa after disc electrophoresis. 


