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After depletion of the fat stores in adipose tissue by a prolonged fast, a rapid 
accumulation of fat starts ~-2 days after refeeding. Generally, fat accumulation is 
preceded by a deposition of glycogen l, which disappears when fat formation is at 
its maximum. The glycogen-containing tissue exhibits a respiratory quotient ex- 
ceeding I, as against a quotient of o.6-0. 7 in the tissue of starved animals 2. Hence 
it was suggested by WERTHEIMER that glycogen serves as a precursor of fat synthesis 
in adipose tissue a. 

There exists conclusive evidence that a considerable part of the fat accumulated 
in adipose tissue is synthesised within the tissue itself, and is not merely deposited 
there after being produced by other organs. SHAPIRO AND W E R T H E I b I E R  4 carried out 
experiments, in which adipose tissue was incubated i~l ~,,ilro in deuterium oxide 
enriched serum. Fat ty acids isolated from the incuhated tissue were found to contaill 
an excess of stably bound deuterimn. Recently it was shown by several authors that 
adipose tissue is capable of introducing laC-labelled acetate and glucose into tong 
chain fatty acids in vitro:' s. In our previous publication a we reported that, similar 
to liver 9, the synthetic capacity of adipose tissue is markedly diminished bv starvation 
and can be renewed by a short period of refeeding. 

In the present communication, experiments are described, which were under- 
taken in order to study the factors involved in fatty acid synthesis in adipose tisstu' 
and the "block" caused by starvation. For this purpose the medium used in our 
previous experiments, i.e. serum., had to be exchanged for a better defined medium. 
The choice for these experiments was a serum altmmin solution in isotonic buffers. 

EXPERIMENT.kL 

Male albino ra t s  of local s t ra in  ( a t t a in ing  a m a t u r e  weight  of -'5 ° g i n  o 7 months)  weighing 
be tween  loo  and i1o g, were fasted for 5-6 days  to a p p r o x i m a t e l y  3o 35%  weight  loss, and 
d iv ided  in to  two groups,  (l) refed for e 4 h ( ' )  not  refed. The an imals  were kil led under  sodium 
p e n t o b a r b i t a l  anae s the s i a  and subsequen t  b leeding by  c u t t i ng  the  a b d o m i n a l  aor ta  and vena caxa  
s inml taneous ly .  The m e s e n t e r i a  were removed,  washed  in ice-coM physio logica l  saline, c leaned 
qu ick ly  of blood, muscle,  aud  ad jo in ing  tissue, weighed,  and incuba ted  with c o n s t a n t  shak ing  
in a w a t e r b a t h  a t  37 '  C for 3 }":_, h. Mesen te r ium was chosen t h r o u g h o u t  these expe r i men t s  since 
i t  r epresen ts  a fa i r ly  th in ,  uni form layer  of ad ipose  tissue. The incuba t ion  was carr ied out  in 
specia l ly  cons t ruc ted  f lasks  of abou t  i o  ml  vo lume f i t ted w i t h  an aera t ion  device. The  i n c u b a t i n g  
med ium consis ted  of a 5 % solut ion of serum a lbumin  in Krebs -Ringer -phospha te ,  enr iched wi th  
app rop r i a t e  a m o u n t s  of r ad ioac t ive  precursors.  The l a t t e r  cons t i tu ted  in the s epa ra t e  e x p e r i m e n t s  
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uniformly labelled glucose, 2-14C labelled pyruvate,  (Na salt) and 1-14C labelled acetate (Na salt) 
obtained from the Radio-chemical Centre, Amersham, England. 

After the incubation, a stream of CO2-free air was passed through the incubation mixture 
to carry the radioactive 14CO~ into a suction tube containing 3 ml of a 1% solution of Ba(OH)~. 
To free "adher ing" 14CO 2 from the tissue and the medium the reaction mixtures were acidified 
by adding a drop of N/I H~SO 4. The radioactive Bal~COs was filtered onto a filter paper disc 
by means of the Tracerlab E.I 9 precipitation apparatus and analysed for its 14C content.  

The tissues were washed free of the radioactive medium and saponified by boiling with 1/2 ml 
of 6o % solution of KOH for 3 hours. Long-chain fat ty  acids and glycogen were isolated by the 
procedures described previously ~. Utilisation of the substrate by the tissue was measured by the 
determination of radioactivity and respective substrate content of the medium before and after 
tlle incubation. Glucose was measured according to SOMOGY110, acetate by micro-ti tration with 
NaOH after acidification with H2SO 4 and steam distillation. Pyruvate  was measured according 
t o  F R I E D E M A N  A N D  H A U G E N  11. 

All determinations of radioactivity were made as described previously 5. 

RESULTS 

As c a n  b e  seen  f r o m  t h e  r e s u l t s  r e p o r t e d  in  T a b l e  I, f a t t y  ac id  s y n t h e s i s  was  

m a r k e d l y  d e p r e s s e d  b y  p r o l o n g e d  fas t ing ,  b u t  o n l y  a s h o r t  p e r i o d  of r e f e e d i n g  (24 h) 

suff iced to  r e - e s t a b l i s h  t h e  s y n t h e t i c  c a p a c i t y  of t h e  t i ssue .  T h e  a m o u n t  of f a t  p r e s e n t  

in t h e  t i s sue  was  of i m p o r t a n c e  s ince  f a t t y  ac id  s y n t h e s i s  was  f o u n d  to  be  g r e a t l y  

d i m i n i s h e d  in  v e r y  f a t  t i ssues .  Di f fe rences  in  t h e  f a t  c o n t e n t  of t h e  m e s e n t e r i a  of 

ou r  a n i m a l s ,  d e s p i t e  s t a n d a r d  c o n d i t i o n s  of f a s t i n g  a n d  re feed ing ,  c a u s e d  c o n s i d e r a b l e  

d e v i a t i o n s  in  o u r  r e su l t s .  

TABLE I 

T H E  E F F E C T S  O F  S T A R V A T I O N  A N D  R E F E E D I N G  O N  T t t E  S Y N T H E S I S I N G  A C T I V I T Y  OF  A D I P O S E  T I S S U E  

Substrate utilisation 14C0~ formation Fatty acid synthesis Glycogen [ormation 

mg'ml No. of expts. ° o initial No. of expts. % initial No. of expts. % initial No. o] expts. 
count COU~t count 

a. Uniformly labelled glucose as the precursor: (Initial concentration 1.5- 5 mg/nll) 

Starved/  
refed rats 0.43 8 8.43 8 2-42 7 1-53 

Starved rats 0.28 6 0.99 5 o.16 4 6.81 

b. 1-14C-labelled acetate as the precursor: (Initial concentration 1.5-2 mg/ml) 

Starved/ 
refed rats negligible 6 2.28 16 o.8I 14 

Starved rats negligible 4 2.61 5 negligible 5 

c. 2-14C-labelled pyruvate  as the precursor: (Initial concentration i mg/ml) 

Starved/ 
refed rats 0.77 7 14.9o 6 6.o9 6 

Starved rats 0.79 4 12.6o 4 1.38 4 

1i 
7 

negligible 
negligible 

Results are expressed as the mean of the mentioned number  of experiments calculated per 
IOO mg fresh tissue. 

S y n t h e s i s  o ~ / a r t y  a c i d s / r o m  l a b e l l e d  g l u c o s e ,  a c e t a t e ,  a n d  p y r u v a t e  

F a t t y  ac id  s y n t h e s i s  in  m e s e n t e r i c  a d i p o s e  t i s sue  o c c u r r e d  w i t h  a l l  t h r e e  of t h e  

p r e c u r s o r s ,  a n d  was  g r e a t l y  i n c r e a s e d  in  t h e  r e fed  g r o u p  of r a t s  as  c o m p a r e d  to  t h e  

s t a r v e d  g r o u p .  S y n t h e s i s  was  f o u n d  to  be  h i g h e s t  w i t h  p y r u v a t e  as  t h e  s u b s t r a t e ,  

References  p.  51o.  



5o~ (;. Ros~,:, ~:. sr~.xvtRo \-ol.. 18 (Iq5 5) 

followed by glucose, and was ranch lower with acetate. With the latter as the pre- 
cursor and no additional substrate the amount of fatty acids svnthesiscd by the 
tissues of the starved rats was found to be negligibh'. 

1~C0= /ormatio~l 

As shown by tim results reported in Table 1, appreciable amount of l~('-carbon 
was incorporated into the respired CO 2 by the tissues of both groups of rats. No 
significant difference between the two groups in 14CO 2 production occurred with 
labelled acetate or pyruvate as the precursor. With labelled glucose, ~CO 2 production 
in the starved rats was depressed to very low values. 

Glycogen synthesis 

Glycogen was found to be synthesised from uniformly labelled glucose by 
mesenteric adipose tissue of both starved/refed and starved rats. The amount of 
14C-carbon incorporated into glycogen was found to be even greater in the starved 
group. However experiments repeated later on homogenates of mesenteric fat tissue 
with radioglucose enriched medium showed little or no difference in synthesis of 
glycogen between the two groups of rats. 

The glycogen synthesis in the experiments employing radio-pyruvate as the 
precursor was negligible in all cases. 

Utilisation o/substrates 

(I) Experiments with radioacetate: 
No significant changes in substrate concentration were found in the medium 

before and after the incubation. There was small decrease in radioactivity in the 
medium, which could be accounted for by the appearance of 14C-carbon in respiratory 
C02 and synthesised fatty acids. 

(2) Experiments with radioglucose: 
As illustrated in Table I, glucose utilisation by the tissues of the starved rats 

was lower by about one-third than the glucose utilisation in the starved/refed rats. 
I t  was observed that the decrease of radioactivity in the medium was much less than 
the actual glucose utilisation, pointing to the conversion of glucose to some water- 
soluble metabolite. 

(3) Experiments with radiopyruvate: 
An appreciable degree of pyruvate utilisation was observed in these experiments 

which appeared to be the same for the starved, as well as for the starved/refed group 
of rats. The amount of pyruvate utilised was about twice the amount of radioactivity 
which disappeared from the medium, indicating a conversion of pyruvate to some 
radioactive metabolite, as in the case of glucose. 

Effect o~ additional substrates 

In order to overcome the "block" in fatty acid synthesis in starved animals, 
the effect of additional nonqabelled substrates to the radioactive acetate-enriched 
incubation medimn was tested. The results of these tests are summarised in Table II.  
Of the substances tested only glucose gave a positive result, raising the amount of 
fatty acid synthesised from the isotopic precursor by the tissue of starved rats from 
a negligible to a significant value. Tissue from refed rats showed no significant 
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increase in fa t ty  acid synthesis under  these conditions, a-Ketoglutara te  had no effect 

whatsoever on either the formation of 14C0~ or fa t ty  acid synthesis. Sodium succinate, 
shown by FELLER 6 and  FARVAGER AND GERLACH 8 to increase a~C-ineorporation into 
fa t ty  acids, synthesised by  adipose tissue slices in the presence of glucose, showed 
no s t imula t ing  effect in our experiments,  when tested in the absence of addi t ional  

glucose. 
TABLE II 

THE EFFECT OF ADDITIONAL SUBSTRATES ON 14CO 2 PRODUCTION AND 
FATTY ACID SYNTHESIS IN ADIPOSE TISSUE 

% '4C-recovered in 

Labelled substrate Unl2belled substrate Fatty acids 
(o.oi 5 M) (o.o~ M) Respirator), (per zoo mg /resh 

C02 tissue) 

1-14C A c e t a t e  

1-14C Acetate 

Starved rats 
None I. 7 ° negligible 

Glucose i.o 7 0.62 
None i .52 negligible 

Glucose 2.82 o.33 
None I. 77 negligible 

a-Ketoglutarate 2.04 negligible 
None 3.83 negligible 

~-Ketoglutarate 2.39 negligible 
None I. 51 negligible 

Succinate 2.49 negligible 

Starved/refed rats 
None I. 18 o.59 

Glucose 1.47 o.91 
None i ,42 negligible 

Glucose i. 14 0.23 
None 1.53 o.31 

a-Ketoglutarate 1.59 0.26 
None 2.18 negligible 

a-Ketoglutarate i .44 negligible 
None 0.85 0.86 

Succinate o. 73 o. 2 i 
None 8.45 1.9 8 

Succinate 7.02 1.63 

Each incubation flask contained two halves of mesenterium of a pair of rats, one containing 
additional nonlabelled substrate, the other an equivalent volume of isotonic saline. Total volume 
i.o ml. 

One of the characteristic differences between the s tarved and starved/refed ra ts  
is the appearance of glycogen inside the adipose tissue cell in the la t ter  group. Yet 
glycogen when added to the incuba t ion  medium containing starved rat  mesenter ium 
did not  enhance fat synthesis, probably  because of its large molecular size, which 
would make penet ra t ion  into the fat cell impossible. Exper iments  with homogenates 
of adipose tissue were not  conclusive since upon homogenisat ion,  the fat synthes is ing 
capaci ty was completely lost. 

Effect o/malonate 

Malonate, shown by  POPJAK AND TIETZ 12 to have a s t imula t ing  effect on fa t ty  
acid synthesis by  cell-free extracts of rat  m a m m a r y  gland, was added to the incu-  
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bat ing  medium, and the results  at{, summar i sed  in TaMe i i i .  Addition {}f malona te  
was found t{} decrease the ~('-incort) |}ration into resp i ra tory  CO,, in hoth ~roups of 
rats ,  with p y r u v a t e  as wvll its with ;tcetatc as the lahelled precursor.  Vat synthesis  
was correst)ondingly depressed in b,)th groups in the p y r u w m ,  exper iments ,  but  
s l ight ly  increased in the acvta tc  exper iments  with refed rats .  

T.X 1t1.1~2 I l l  

THI£ EFFECT {}I e MAL{}NATI," {}N TIlE 14C(), 2 I}ROI)UCTION AN|)  t;ATTX/ ACII) %YNTHI,2:SI% 
IN AI)II}OSE TISSUF 

(ondtttotl  3lgd{~m#c % }aC-mcorpore~ttotl into 

o! ra ( . . ~  31) (JOz Fairy uctd~ 
t~rccur.g¢~r 

- '-t~C p y r u v a t e  
(o .o l  M )  

i 14(; a c e t a t e  
(o .oe  3 l )  

s t a r v e d  
s t a r v c { l  
s t a r v {  d 
s t a r v e d  

r e f e d  
refe{I  
re  fei1 
r e f e d  
r e f e d  
refe{1 
r e f e d  
r e f e d  
r e  fe{[ 
r e f e d  
ref{M 
refe{1 

! 

15 .3  2.5<} 
i f  .3 i.S_, 
i (}.9 2. Oo 

{).24 1.24 
~4.S ~1.85 
{~.5 2 t).(}8 

_' I. 85 3-q9  
t4 .  I 7 " . 8 7  
{)-{}9 3 '{)I 
8 . 3 8  ) 3 . 1 5  
o. 52 {}. I 7 
o . "  3 o .25  
1.25 o . 4 0  
{).43 {}.S0 
1-4 {}.S8 
{}. 2 I . 3{) 

& m d i t i o n s  a s  in  T a b l e  I I .  

I ) I S ( ; U S S I { I N  

Results presented in this paper demonstrate the comparatively high activity of 
adipose tissue in fatty acid synthesis. Degradation of the synthesised fatty acids, 
as described in our previous publication:', showed, that the 14C-carbon is distributed 
throughout the fatty acid molecule, and not only confined to the earboxyl carhon, 
indicating clearly that a complete new synthesis occurred. The rate of synthesis 
reported in this paper is lower than that found in our previous experiments, where 
blood serum served as the incubating medium. Tile activating effect of serum cannot 
be attributed to the glucose content, since addition of glucose to our Ringer solutions 
did not increase the activity, except in tissues from starved animals when tested 
with radioacetate. The effect of serum may be related to its stabilising effect on the 
oxygen consumption of the tissue, as was found by MIRSKI 2. 

From the present and previous measurements it has been calculated that, with 
glucose as the precursor, adipose tissue is capable of synthesising approximately 1% 
of its fresh weight of fatty acids per day. Since this figure may not represent optimal 
conditions, (as much higher rates of synthesis were reported by HAUSBER(;ER el a15 
in insulin-treated animals) it may be taken as proved, that adipose tissue synthesises 
a considerable portion of the fat accumulated in it. 

The relative activity of the three substrates used as precursors of the synthesised 
fatty acids was similar to that found by HIRSCH, BARUCH AND CHAII(OFF la in mam- 
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mary tissue and quite different from that  found in liver 9. Glucose and pyruvate served 
as much more efficient precursors than acetate. The production of 14C02 from radio- 
acetate was slightly higher than that  reported by FELLER 6, but did not exceed 3 % 
of the counts introduced, or about 40 micrograms of acetate converted into CO z. 
Since no net uptake of this substrate could be detected, the introduction of 14C-carbon 
from acetate into C02 and fa t ty  acids may be due to an exchange reaction, without 
any net conversion. With glucose and pyruvate however, the net uptake from the 
medium was very high and markedly exceeded the disappearance of radioactivity. 
A radioactive metabolite of these precursors must have accumulated in the medium. 
The high rate of conversion of 2-14C-pyruvate into 14C02 points to a considerable 
act ivi ty of the enzymes concerned with the metabolism of the 2-carbon unit, pre- 
sumably the tricarboxylic cycle. 

The depressed synthesis of fa t ty  acids after starvation occurred with all three 
of the precursors tested. With radioacetate, the addition of glucose caused a partiaJ 
reactivation. The results point to a conclusion similar to that arrived at by HtRscH 
et al. 13 in their work on mammary  tissue. A certain type and rate of glucose metabo- 
lism seem to be necessary in order to induce fa t ty  acid synthesis from its precursors. 
This is evident from the fact that  both 14C02 production and the utilization of pyru- 
r a t e  and acetate were not significantly affected by starvation. With glucose, however, 
utilization was decreased by 3o % and 14C02 production by 9 ° %. The block in glucose 
metabolism in starved rat adipose tissue is not located at the hexokinase step, since 
the overall utilization is decreased to a much lower extent than the CO 2 production. 

This conclusion is corroborated by our finding that  the incorporation of 14C- 
carbon from glucose into glycogen is not diminished by starvation. This would mean 
that  the block in carbo-hydrate metabolism is situated beyond the glucose-phosphate 
step, or that  the pathway of glucose metabolism is changed during starvation and 
diverted to a metabolism which does not facilitate fat synthesis. These findings may 
also serve as an explanation for the repeatedly confirmed fact that  glycogen accumu- 
lates in adipose tissue only after a period of starvation followed by refeeding 1~, and 
disappears gradually when feeding is continued. In the "s tarved" tissue, complete 
combustion to C02 and conversion to fat ty  acids is blocked, and precursors of 
glycogen, i.e. glucose phosphates, may accumulate, giving rise to an increased net 
glycogen production. When feeding is continued, the block is removed and glycogen 
disappears. 

SUMMARY 

The incorporation of I-laC-labelled acetate, pyruvate-2-14C, and uniformly 14C-labelled 
glucose into fa t ty  acids, CO~, and glycogen by mesenteric adipose tissue was studied. Fat-depleted 
tissue, obtained after prolonged starvat ion,  was compared with tissue obtained after  refeeding 
for 2 4 hours. 

"Refed"  tissue showed a high activity in fa t ty  acid synthesis  w i th  rad iopyruvate  and radio- 
glucose as precursors and a considerably lower one with radioacetate.  With  " s ta rved"  tissue, 
fa t ty  acid synthesis  was depressed to I / I 5 t h - I / 6 t h  its value with all three precursors. 

Addition of non-labelled glucose part ial ly react ivated fa t ty  acid synthesis  from acetate in 
" s t a rved"  tissue, bu t  had no effect with the other two precursors, as well as with "refed" tissue, 
Succinate and a-ketoglutarate  were wi thout  effect. 

No net utilization of acetate was detected. Pyruva te  utilization was rapid and was equal 
in s tarved and refed tissue. Glucose utilisation was depressed by 3 ° % in the " s t a rved"  tissue. 

14CO 2 production was not  decreased by s tarvat ion  when pyruva te  or acetate served as 
substrates ,  but  was inhibited by 9o % with glucose. 

Incorpora t ion  of laC-carbon of radioglucose into glycogen was found to be unaffected by 
s tarvat ion.  
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R i:z~ t 'M I:~ 

l.cs au teurs  ()nt dtudi(' I ' inc()rpt)ration d 'm:dta te  t-~C, de p y r u ~ a t e - :  ltC et  ,[e gluct)se 
un i fo rmdmen t  nmrqud par  I~(- d i n s  h!s acides gras, le CO 2, et  le glycc)gbne pa r  le t issu z~dipeu× 
du mdsentt~re, l.c t issu privd de lipidcs, (~l>teuu aprbs jefilne prol()ngd, a dtd c¢))npard :~x(,c Ic tixsu 
()btenu aprbs red i s t r i tmt i (m (It, n()urri ture p e n d a n t  2 4 h. 

1.e t issu "n()urri  ([e l l { ) l . l V e ~ l [ l '  ' S} nth(~tise tics acides gras  ac t ivenaent  h t)artiv du l-~t([i()t)yru\'ate 
et  du radioglucose  et  beauc(>up plus  fa ib lement  i~ pa r t i r  du rad ioacdta te ,  l .a  synth6se  ties acmes  
g r a s l t p a r t i r t l e s t r o i s p r d c u r s e u r s p a r l c t i s s u " h j e u n " e s t r & l n i t e 5  l / I56me  i/()bme dc sa valeur.  

I~ 'addit ion de gluc()se m,n marqu6  rdact ive  en pa r t i e  la synthbse  des acid(,s gram 5 pa r t i r  
d ' a cd t a t e  dans  le t issu "it j e u n " ,  mais  n 'a  pas  d 'effet  avec les (leux au t res  prdcurseurs.  I';[le n 'a  
pas  d ' e t t e t  non plus  sur le t issu "l lot lrr i  de II()IIV(~}I[1 ' ' .  ] . e  stlt:cilli/te et l'¢t-c('t¢)Rltltarate S(Hlt S[/ll~4 
action.  

Aucune u t i l i sa t ion  ne t t e  de l ' ac( ' ta tc  n 'a ("td ddcelde, l . ' u t i l i sa t ion  du p y r u v a t e  (.st rapide.  
El le  es t  la m6me dans  le t i ssu  "it j e u n "  et  d i n s  le t issu "nour r i " .  l . ' u t i l i sa l ion  du glucose est  
d iminude tie 3o O'o darls le t i s su  "~t jeup.". 

La p roduc t ion  tie I ' I C ( )  2 n 'es t  pas  dinainude par  le jefme quand  <m prem/ comme subs t ra t  
le p y r u v a t e  ou l 'ac6ta te ,  mais  elle es t  inhibde h 9o °o q u a n d  le s u b s t r a t  est  le glucose. I.'inc()rt)(,- 
ra t ion  du 14C du rad iog lucose  d i n s  le glycogbne n ' e s t  pas  ai tect6e pa r  le jefinc. 

Z [ ' S A M M E N F A S S I ! N ( ;  

Die E i n v e r l e i b u n g  yon 1-14C n l a rk i e r t em Azetat ,  2-14C-l>yruvat und von gleichnl/ issig s i t  
14C m a r k i e r t e m  Glukose  in Fe t t sguren ,  CO 2 und  Glycogen durch mesente r i sche  Fettgewel>e 
wurde  un t e r such t .  Nach l / ingerem Fas ten  e rha l tenes  e n t f e t t e t e s  Gewebe wur(le s i t  24 S tunden  
nach e rneuer ten l  Ff i t t e rn  e rha l t enem Gewebe verglichen.  

D i s  le tz te re  Gewebe zeigte m i t  r a d i o a k t i v e m  P y r u v a t  und r a d i o a k t i v e r  Glukose  als Vor- 
ganger  eine hohe A k t i v i t ~ t  de r  Fe t t sgu resyn these ,  w~thrend dieselbe s i t  r a d i o a k t i v e m  Aze ta t  
bedeu t end  ger inger  war. Bei " f a s t e n d e n "  Geweben s a n k  (lie F e t t s g u r e s y n t h e s e  s i t  allen 3 Vor- 
gi ingern auf  I/I5-1/6 ihres \Vertes.  

Durch  Hinzuf i igung  wm u n m a r k i e r t e r  Glukose wurde  (lie F e t t s a u r e s y n t h e s e  aus Aze ta t  in 
" f a s t enden  Geweben"  te i lweise  wiederherges te l l t ;  es wurde  jedoch dadurch  keiner le i  \Vi rkung 
mi t  den anderen  zwei Vorgt ingern,  sowie )nit nach e rneuer t em F i i t t e rn  e rha l t enen  Geweben 
erzielt .  Succ ina t  und  a - K e t o g l u t a r a t  waren  wirkungslos .  

g s  k o n n t e  kein k l a r  e rs ich t l icher  A z e t a t v e r b r a u c h  fes tges te l l t  werden. I ' y r u v a t  wurde  schnel l  
und  in g le ichem Masse durch  yon " f a s t e n d e n "  und neugef f i t t e r ten  Geweben ve rb rauch t .  Der 
Glukoseve rb rauch  s a n k  in " f a s t e n d e n l "  Gewebe um 3o°~). 

Die 14CO2-Erzeugung zeigte ke ine  Vermindermag durch Fasten,  falls P y r u v a t  oder  Aze ta t  
als S u b s t r a t  ben i i t z t  w u r d e n ;  es w u r d e  jedoch m i t  Glukose  eine 90 °<o-ige H e m m u n g  festgestel l t .  

F a s t e n  h a t t e  ke inen  Einf luss  auf die E inve r l e ibung  yon 14C-Kohlenstoff aus r a d i o a k t i v e r  
Glukose in Glycogen. 
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