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During the manipulation, the M linked chemically to 
the T-globulin lost its virulence. If it was administered 
parenterally in both guinea-pigs and rabbits, antibodies 
were produced against T-globulin as well as against M. 
On injecting it intracutaneously an M suspension into 
tuberculous guinea-pigs, it could be observed that  T- 
globulin enhanced the tuberculine sensitivity. 

Parenteral administration of our vaccine did not 
induce protection against tuberculous infection in 
guinea-pigs. 

koppelt. Das Zustandekommen der chemischen Bindung 
wurde mit  gefiirbten Pr~.paraten, elektronenmikro- 
skopischen und immunelektrophoretischen Untersuchun- 
gender Bakterien bewiesen. Die mitT-Globulin gekoppelten 
M haben ihre Virulenz eingebfisst. In den Versuchstieren 
wurden Antik6rper sowohl gegen T-Globulin als auch 
gegen M gebildet. Durch ersteres wurde das Aller- 
gisierungsverm6gen yon M gesteigert. 

L. FORR6 and GY. Kocsls  

Zusammen]assung. Mit Hilfe der PAULY'schen Diazo- 
Reaktion wird humanes T-Globulin an humanpathogene, 
virulente 3fycobacterium tuberculosis-StAmme (M) ge- 

Department o/ Dermatology, University Aledical School, 
Szeged (Hungary), August 8, 1962. 

A c t i o n  of  I s o t h i o c y a n a t e s  o n  
G e r m i n a t i n g  P l a n t s  

Although isothiocyanates have been examined as 
fungicides, ascaricides, insecticides, bactericides and for 
their action against plant parasites, no paper dealing 
with their influence on the germinating process of plants 
has come to our knowledge. 

~Ve have determined the inhibition caused by allyliso- 
thiocyanate (AITC) on the germination and growth of 
pea (Pisum sativum), wheat  (2¥iticum vulgate) and rape 
(Brassica napus, car. oleifera) in different concentrations 
(1.10-4-1.10-~M). Germination is distinctly suppressed 
by AITC in concentrations of 5.10 -3 and slo~:ed down by 
higher concentrations. Growth inhibition is observed by 
the decrease of total  weight of the seedling and length of 
vegetative organs. The influence on water economy is not 
distinct. The inhibition is most efficient when the sub- 
stance is applied to seeds or in the f i rs t  three days of the 
germinating period. ~vVhen the inhibitor is applied in the 
following days, growth of vegetat ive organs and weight 
of seedlings are also decreased, but  this decrease is less 
distinct than in the first days. This may be explained by 
the fact that  the degree of inhibition depends on the 
volume of inhibitor accepted by the plant. The increase 
of weight in the first three days of germination is 90% of 
the weight of the seed in 24 h, whereas in the next four 
days it is only 20%. Another possibility is that  AITC 
blocks one or several germination processes in the first 
stage of germination, so that  even when there is sufficient 
water and warmth the seeds do not start  to bud. 

This hypothesis was the subject of furthcr experiments, 
carried out with germinating pea and rape plants, 
because isothiocyanates are natural  substances for rape, 
whereas this is not  proved for peas. Nitrogen metabolism 
was investigated by analyses of total, protein, ammonia 
and amid nitrogen by a modified Conway microdiffusion 
method ~-~, ~-amino nitrogen was determined according 
to VAN SLYKE 4 and the content of free amino acids was 
determined cliromatographically 5. AITC concentrations 
of x°-~M slow down the metabolism of proteins in 
cotyledons and of nitrogen-containing substances in the 
vegetat ive organs of eight-day-old germinating pea and 
rape plants to the level of two-day-old plants, concen- 
trations of 5.10 -a and 10-3M exert a slowing down to the 
level of four- and six-day-old plants. An exception is the 
increase of a-amino nitrogen and amino acid concen- 
tration observed, which show the decreased incorporation 
of amino acids into proteins. 

Sugar metabolism, investigated by analysis of reducing 
and non-reducing sugars by SOMOGYI'S method 6,7 and of 
paper chromatography s, shows a decreased content by 
reducing sugars in epicotyle, roots and cotyledons of 
peas and an increase of non-reducing substances in the 
vegetat ive organs. The decrease in glucose, fructose and 
sucrose concentrations observed on chromatograms of 
the extracts of epicotyles and roots of plants grown in 
AITC solutions and after inhibitor infiltration, demon- 
strates an effect on saccharide decomposition. The con- 
centration of nearly all keto-acids in germinating plants 
is decreased by the action of the inhibitor. AITC de- 
creases 9,x° the  inorganic phosphorus content  of the 
cotyledons, whereas in the epicotyles and roots it is 
increased. Weakly bound soluble organic phosphorus 
(phosphorus of adenosine di- and tri-phosphate, fructoso- 
1 and 1,6-diphosphate) decreases in a marked manner in 
the epicotyles, similarly as strong bound soluble organic 
phosphorus in cotyledons and roots. The variations of the 
sugar content and the increased content  of inorganic 
phosphorus in the vegetat ive parts of pea plants may be 
explained by an effect of AITC on processes connected 
with the formation of phosphorylated sugars. 

The inhibition by isothiocyanates is not  an effect on 
respiration, as respiration as well as anaerobic glycolysis 
are decreased only by 30% under conditions in which 
100% inhibition of the other processes investigated was 
observed. Inhibition is also not caused by B avitaminosis. 
The effect can neither be reversed, not substantially 
weakened by the effect of the vitamins B1, B2, B~ and 
B12. 

The distinct increase of the content of free amino acids 
after treating on germinating plants and the decrease 
of the ratio of protein nitrogen to =-amino-acid nitrogen 
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suggest  inhibi t ion of pro te in  synthesis.  I n  order  to  p rove  
this  pro te in  synthesis  was inves t iga ted  in slices of mouse  
pancreas  n - i s .  W e  regard  the  inh ib i t ion  of pro te in  syn-  
thesis b y  a l ly l isothiocyanate ,  phenyt i so th iocyana te ,  chei- 
rol in CH3SO2CHzCH~NCS and iberin CH3SOCH~CH2NCS 
as proved,  because i t  has  been s imul taneous ly  observed 
t h a t  phenyl iso th ioa lanine  and phenyt isothioteucine  do 
not  inhibi t  pro te in  synthesis  and t h a t  also o the r  N- 
subs t i tu ted  der iva t ives  of amino  acids are  wi thou t  
inhibi t ing  effect. I t  is improbab le  t h a t  the  slowing down 
of pro te in  synthesis  by  i so th iocyanates  is caused by the  
e l iminat ion of some amino  acid th rough  bonding  wi th  
isothiocyanates .  W h e n  the  concen t ra t ion  of amino  acids 
is increased so t h a t  even  the  amino  acid, present  in the  
lowest  concentra t ion,  is present  in a concen t ra t ion  a t  
least  double wi th  respect  to the  a m o u n t  of inhibi tor ,  the  
inhibi t ing effect  of the  i so th iocyanates  tes ted  remains 
unchanged.  I so th iocyana tes  be long  to t he  mos t  powerful  
inhibi tors  of pro te in  synthesis  known.  

Zusammen/assung. Es  wurde  ein inhibi tor ischer  Ef fek t  
des Al ly l i so th iocyanates  auf  die K e i m u n g  yon  Erbsen,  
Veeizen und Raps  beobach te t ,  und  dabei  die Veriinde- 
rungen des Stickstoff-  und Zuckermetabo l i smus  ver fo lg t :  
I so th iocyana te  setzen dic A t m u n g  und anaerobe Gly-  
kolyse um e twa  30% herab  und legen die Pro teosyn these  
volls t i indig still. 

SYLVA LEBLOV/~-SVOBODOV,~ and J.  KO~T[R 

Department o/ Biochemistry, Charles University, Prague 
(Czechoslovakia), July 26, 1962. 
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L i p o g e n e s i s  in Rats  A d ap ted  to I n t e r m i t t e n t  
S tarva t ion  or  Con t in u ou s  U n d e r f e e d i n g  

In  previous papers  (F.~BRY et al. 1) we have  demon-  
s t ra ted  t h a t  in rats  accus tomed to i n t e rmi t t en t  s ta rva-  
tion, i.e. a l t e rna t ing  periods of fast ing and days  of free 
access to food, a series of adap t ive  changes develop,  
mos t  of which differ marked ly  f rom c o m m o n l y  known 
sequelae of s imple cont inuous  caloric restr ict ion.  I n  the  
present  paper  we are submi t t ing  the  resul ts  of exper iments  
in which  we inves t iga ted  changes in the  carcass composi-  
t ion (a) of  male  ra ts  submi t t ed  to  i n t e r m i t t e n t  s t a rva t ion  
for 11 weeks, where  the to t a l  caloric in take  a m o u n t e d  to 
46% of t h a t  in controls ;  (b) in ra ts  sub jec ted  to  con- 
t inuous  underfeeding,  pair-fed the  same a m o u n t  o f  food 
d iv ided  into  dai ly  ra t ions;  (c) in ad libitum fed controls.  
In  addit ion,  the  in vitro hepat ic  lipogenesis in female 
rats,  i n t e r m i t t e n t l y  s ta rved  for 3 weeks, was inves t iga ted  
by  assessing the  incorpora t ion  of 1-C14-acetate into 
f a t t y  acids by  l iver  slices (for me thod  see BARUCH and 
CHAIKOFF*). 

Adu l t  albino rats,  Wis ta r  strain,  fed a s t andard  
l abora to ry  die t  (Larsen mix tu re  a) were used. The  
i n t e r m i t t e n t l y  s ta rv ing  animals  were fed on a l t e rna te  
days  dur ing the  first  two  weeks  of the  exper iment ,  
subsequen t ly  three  t imes  a week. I n  the  pair- feeding 
expe r imen t  groups of an imals  kil led by  decapi ta t ion  
af te r  a s t andard  tes t  mea l  were compared ;  hepa t ic  
lipogenesis was inves t iga ted  af ter  an  unres t r ic ted  tes t  
meal  over  n igh t  (absorpt ive  phase) and a f te r  a subsequent  
48 h fast. For  carcass analysis,  a t echn ique  described by  
MICKELSEN4, w a s  used;  the  ex t r ac t ed  fat  was e s t ima ted  
gravimetr ica l ly ,  prote in  was calcula ted f rom to ta l  
n i t rogen values  ob ta ined  by  microkje ldahl iza t ion.  

All assessed paramete rs  revea led  t h a t  periodic hyper -  
phagia  on days  of free access to food, by  which the  
i n t e rmi t t en t l y  s ta rv ing  rats  pa r t ly  compensa te  for the  
per iod of s t a rva t ion  s, leads, in addi t ion  to o ther  metabol ic  
sequelae, to a marked ly  enhanced  lipogenesis, which 
persists  even  af ter  fasting. I n  the  absorp t ive  phase,  the  
in vitro l ipogenesis by  l iver  slices (Table I) is abou t  four  
t imes  grea te r  in i n t e rmi t t en t l y  s t a rv ing  ra ts  t h a n  in the  
controls .  Af t e r  subsequent  48 h acu te  s ta rva t ion ,  when  
in ag reemen t  wi th  l i te rary  d a t a  l ipogenesis is cons iderably  
suppressed in the  controls,  t he  incorpora t ion  of radio- 

Tab. I. In vitro incorporation of l-C14-acetate into fatty acids by rat 
liver slices, expressed as percentage of activity added (mean 4- S.E., 

five animals per group) 

Group Absorptive phase Fasting 48 h 

Controls 422~ t 1.01 0.72 4- 0.19 
Internfittent starvation (3 weeks) 15.50 4- 3.10a 13.51 4- 1.64 b 

Difference, as compared with the control group, is significant for 
P <: 0.02. 

" for P <: 0.001. 

ac t ive  ace ta te  in i n t e r m i t t e n t l y  fas t ing ra ts  is even  of a 
higher  order  t han  in the  comparab le  group of controls  
fast ing for an equal  period, and is still th ree  t imes  grea te r  
as compared  wi th  values  of controls  in the absorp t ive  
phase.  

The  accen tua ted  lipogenesis manifes ts  i tself also in the  
final carcass composi t ion  (Table n). The weight  de- 
c rement  of bo th  underfed groups being equal ,  the carcass 
of i n t e r m i t t e n t l y  s ta rved  animals  conta ins  a g rea te r  
percentage  of fa t  no t  only  as compared  wi th  the  cont in-  
uously  underfed  group b u t  also as compared  wi th  controls  
fed an unres t r ic ted  diet .  The  ra t io  of b o d y  protein ,  on  
the  o the r  hand,  is lower in these animals  t h a n  in the  
o the r  two groups.  The  enhanced  lipogenesis in in ter-  
m i t t e n t l y  s ta rv ing  animals  manifes ts  i tself also by  a 
di f ferent  percentage  of fa t  and  prote in  increase or  
decrease dur ing the per iod of expe r imen ta l  feeding 
(Table II) .  
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