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Fig. 5. Specific activity (dpm/~g DNA) as function of post-irradiation 
time (days) in thymus of different strains of mice (AKRO; C57B1 �9 ; 
BALB/e D) injected with 1 • 107 DNA labelled bone-marrow cells 
( ~  25-30 • 103 dpm)immediately after whole-body irradiation with 
650 R. Values given represent means and standard deviation of the 
mean. For the 1 and 4 h period, standard deviation is not shown in or- 
der not to render the design confusing. (It is in the order of ~ 7%.) 
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Fig. 6. Specific activity (dpm/~xg DNA) as function of post-irradiation 
time (days) in bone-marrow of different strains of mice (AKR O; 
C57 B1 �9 ; BALB/c D) injected with 1 • 10 ~ DNA labelled bone-mar- 
row cells (~  45 • 10 s dpm) immediately after whole-body irradiation 
with 650 R. Values given represent means and standard deviation of 
the mean. For the 1 and 4 h period, standard deviation is not shown 
in order not to render the design confusing. (It is in the order of 
~7%.) 

The da t a  p resen ted  indicate ,  therefore ,  t h a t  bone-  
mar row cells are capable  of en te r ing  spleen, bone -mar row 
and  t hym us ,  the  organs being e n u m e r a t e d  in order  of 
impor t ance  of uptake.  Dur ing  the  exper imen ta l  per iod of 
6 days  a cer ta in  pe rcen tage  of the  cells is lost  (70 90%) 
in spleen and  bone -mar row and 50% in t h y m u s  bu t  it  is 
ev iden t  t h a t  ceils lost  by  the  bone -mar row and 50% in 
t h y m u s  b u t  it  is ev iden t  t h a t  cells lost by  the  bone-  
mar row canno t  account  for the  labelled cells in thymus .  
Regenera t ion  dur ing  the  per iod of observa t ion  commences  
in spleen and is mos t  marked  for C 57 B1 and BALB/c  
mice s. 

Zusammen/assung. Knochenmarksze l l en ,  durch  Injek-  
t ion von a t l -Thymid in  in syngenischen  Spendern  mar-  
kiert ,  wurden  in bes t rah l t e  Empf / inger  yon AKR- ,  C 57 B1- 
oder  BALB/c-M~use  injiziert ,  wobei  gr6sste Akt iv i t / i t  in 
der  Milz, d a n n  im K n o c h e n m a r k  und  im T h y m u s  gefun- 
den wurde.  Akt iv i t / i t sver lus t  war  w/~hrend der  6t~gigen 
Beobach tungspe r iode  in Milz und  K n o c h e n m a r k  am 

st~trksten. Auch die Regenera t ion  und  die VerAnderungen 
der  spezif ischen Akt iv i t~ t  der  DNA dieser Organe waren 
bei C 57 B1- und BALB/c-  M~Lusen am ausgepr/ tgtes ten.  
Die mark ie r t en  Spenderzel len  im T h y m u s  scheinen nicht  
von Zellen zu s t ammen ,  die fiber das K n o c h e n m a r k  
dor th in  t r a n s p o r t i e r t  wurden,  sondern  wurden  unmi t t e l -  
bar  vom T h y m u s  aufgenommen.  
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The Effect of Protein Biosynthesis  Inhibitors upon 
polarization 

The purpose  of the  p resen t  work  was to  s t u d y  the  
effect  of injuries a t  var ious  s teps  of pro te in  b iosynthes is  
process  upon the  d e v e l o p m e n t  of a cellular m e m b r a n e  
hyperpolar iza t ion .  

E x p e r i m e n t s  were conduc ted  on var ious  k inds  of cells, 
such as single muscle  f ibres and neurons  of the  sensomotor  
cor tex  region. The inh ib i t ion  of p ro te in  b iosynthes is  
was reached  by  admin i s t r a t i on  of ac t inomyc in  D (in- 
h ib i t ing  the  synthes is  of messenger  R N A  on s t ruc tura l  
genes);  of pu romyc in  (blocking the  p ro te in  syn thes i s  in 
r ibosomes) ;  of r ibonuclease  (des t roying the  molecules of 
RNA) 1. 

Methods. E x p e r i m e n t s  were pe r fo rmed  on 280 albino 
ra ts  aged 8-10 months .  The m e m b r a n e  po ten t i a l  of muscle 
fibres of the  m. gas t rocnemius  and  of neurons  of the  
sensomotor  cort ical  region was measured  by  micro- 
e lect rodes  in situ, according to the  universa l ly  adop ted  
methods .  The hyperpo la r i za t ion  of m. gas t rocnemius  
f ibers was effected by  i.p. admin i s t e red  insulin (0.16 U/  
100 g of body  wt.), deoxycor t i cos te rone  ace ta te  - DOCA 

the Development of Cellular Membranes  Hyper- 

(500 ~g/100 g), e s t rad io ld ip rop iona te  - E D D P  (100 ag/ 
100 g) and by  the  dene rva t ion  of th is  muscle  (cross- 
sect ion of t he  n. ischiadicus).  Ac t inomyc in  D (ACM-D) 
was admin i s t e red  i.p. a t  a dose of 1-10 ~xg/100 g; puro- 
myc in  a t  a dose of 50-100 txg/100 g; RNA-ase  - 300 vg/ 
100 g. In  the  exper imen t s  wi th  reproduc t ion  of hyper-  
polar iza t ion of the  sensomotor  cor tex  cells, t he  prote in  
b iosynthes is  inhibi tors  were appl ied to the  inves t iga ted  
area wi th  ACM-D (0.5 • 10-5), RNA-ase  (1 • 10-4). For  
inh ib i t ion  of var ious  links of energy  exchange  we used 
sodium fluoride (0.01 M/100 g), mono iodace ta t e  (0.005 
M/100 g), 2, 4-d in i t rophenol  (0.002 M/100 g). 

Results and discussion. Admin i s t r a t i on  of insulin, 
es t rad io ld ipropionate ,  DOCA as well as dene rva t ion  cause 
a d i s t inc t  hyperpo la r iza t ion  of the  muscular  fibres 
(Table I). Admin i s te red  doses of ACM-D, RNA-ase  and 

1 These  e x p e r i m e n t s  were  c o n d u c t e d  in coope ra t ion  wi th  L. A. 
GROMOV, V. G. KOROTONOZHKIN a n d  O . A .  MARTYNENKO. 
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Table I. Effect of denervation, insulin, DOCA and EDDP administration on muscular fibres MP level in albino rats 

EXPERIENTIA 28/2 

Time Denervation Insulin DOCA EDDP 

0 80.3~0.1 81.2~0.08 80.2 ~0.3 80.2• 
15min 83.4• -- 83.7 ~0.7 82.7~0.8 
30nfin 87.3~0.3 -- 86.6 • 86.2• 

l h  86.7• 88.1i l .4  86.0 ~0.81 85.5• 
2h  85.5• 84.0• 84.8 • 83.310.8 
3h  83.7i0.3 82.6~0.8 85.04~1.07 83.2~1.0 
4h  82.3i0.3 -- 85.1 • 81.7• 

Table II. Effect of protein biosynthesis inhibitors on development of hyperpolarization caused by denervation and by insulin, DOCA and 
EDDP administration 

Protein biosynthesis MP initial level 1 h after inhibitor 30 rain after 1 h after administration of 
administration denervation Insulin DOCA EDDP 

RNA-ase 79,6~1,3 80,3• 81.0• 80.4• 81.3~0.7 79.4i0.8 
ACM-D 81.1~0.9 80.2i l .0 79.0~2.5 7 9 .0 •  80.5• 80.6• 
Puromyein 81.2• 81.4• 79.1• 79.1~1.6 -- -- 

Table III. Development of muscular fibres hyperpolarization against the background of administration of energy metabolism inhibitors 

Inhibitors of carbohydrate 
metabolism 

Initial level of MP MP ievel 1 b after MP level 30 min after 
inhibitors administration denervation 

MP level 1 h after insulin 
administration 

NaF 82.6• 76.2~0.9 81.82t_0.8 79.5+0.75 
MIA 81.6 + 0.6 74.6+ 1.0 80.1 i 0.2 80.3 ~- 0.6 
2.4-DNPh 81.5~= 0.5 73.9 i 1.1 80.8• 1.2 81.8-t-0.8 

pu romyc in  did no t  cause any  change  of the  m e m b r a n e  
po ten t i a l  wi th in  5 h. If  the  an imal  ob ta ined  one of the  
p ro te in  b iosynthes is  inhibi tors ,  followed 1 h later  by  
admin i s t r a t i on  of insulin, DOCA, E D D P  or by  muscular  
denerva t ion ,  no hyperpo la r i za t ion  was observed (Table 
II).  A similar  effect  - the  p reven t ion  of hyperpo la r iza t ion  
d e v e l o p m e n t  - was no ted  by  s imul taneous  use of p ro te in  
b iosynthes i s  inhib i tors  w i th  insulin, DOCA, E D D P  or 
w i t h  t ranssec t ion  of the  nerve.  

The ini t ial  value of m e m b r a n e  po ten t i a l  in the  senso- 
mo to r  cor tex  neurons  was 70.6 -4- 0.9 mV. Af te r  serotonin  
appl icat ion,  i t  increased to  80.2 • 1.77 mV. The appl i -  
ca t ion  of noradrena l in  changed  t h a t  value to 77.7 -k 0.69 
inV. The ac t ion  of the  same subs tances  subsequen t  to  a 
p re l imina ry  appl ica t ion  of ACM-D and  RNA-ase  did no t  
increase the  m e m b r a n e  poten t ia l ,  bu t  caused a decrease of 
its value. Thus,  af ter  the  appl ica t ion  of ACM-D, serotonin  
caused a drop  of m e m b r a n e  po ten t i a l  to 64.0 q- 2.84 mV, 
of noradrena l in  to  64.1 • 2.35 mV. 

I t  seemed i m p o r t a n t  to evalua te  the  ex t en t  of t he  
specific effect  of p ro te in  b iosynthes is  inhibi tors  on the  
hyperpo la r i za t ion  deve lopment .  For  t h a t  purpose,  in t he  
subsequen t  series we s tudied  the  inf luence of energy  
exchange  inhib i tors  upon  the  d e v e l o p m e n t  of t h e  hyper -  
po lar iza t ion  of muscle  fibres.  

As m a y  be seen f rom Table  I I I ,  sodium fluoride, mono-  
iodace ta te  and d in i t ropheno l  p rovoked  a downfal l  of the  
m e m b r a n e  potent ia l .  However ,  a t r anssec t ion  of the  n. 
ischiadicus and admin i s t r a t ion  of insulin following the  
admin i s t r a t i on  of energy exchange  inhibi tors ,  caused 
a 6-7 mV elevat ion  of the  m e m b r a n e  potent ia l .  

Thus,  p ro te in  b iosynthes is  inhibi tors  p reven t  hyper -  
polar iza t ion  deve lopmen t  in d i f ferent  cells, such as muscle 
fibres and  neurons  of t he  sensomotor  cortex.  I t  is note-  
w o r t h y  t h a t  the  inhib i t ion  of p ro te in  b iosynthes is  process 
p reven t s  hyperpolar iza t ion ,  caused by  factors which  
affect  the  cellular me tabo l i sm in a d i f ferent  manne r  such 
as denerva t ion ,  insulin, DOCA, E D D P ,  serotonin  or 
noradrenal in .  

Agains t  the  background  of the  effect  of r ibonuclease 
and  ac t inomyc in  D, appl ica t ion  of serotonin  and noradre-  
nal in  to  the  sensomot ro r  cor tex  area causes a neuron 
depolar iza t ion  ins tead  of hyperpolar iza t ion .  Tha t  means  
t h a t  the  a l te ra t ion  in the  course of p r o t e i n  b iosynthes is  
processes m a y  subs tan t i a l ly  change  the  charac ter  of the  
electric p h e n o m e n a  and involve  ano the r  type  of cell 
react ions.  

The d e v e l o p m e n t  of hyperpo la r i za t ion  m a y  be p reven t -  
ed by  inh ib i t ion  of var ious  p ro te in  b iosynthes is  s teps:  
b y  b locking the  synthes is  of m - R N A  on s t ruc tura l  genes;  
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by des t roy ing  R N A ;  by  a l te ra t ion  of t he  p ro te in  b iosyn-  
thes is  in r ibosomes.  These d a t a  allow us to p resume  the  
changes  of t he  cellular m e m b r a n e  polar iza t ion level to  be 
associa ted wi th  shif ts  occurr ing in the  course of t he  
p ro te in  b iosynthes i s  process2,3. 

2 V. v. FROLKIS, in Adaptive Potentialities of an Ageing Organism 
(Kiev 1968), vol. 11, p. 40. 
V. V. FROLKIS, Fiziol. Zh., USSR ~6E, 221 (1970). 

BbIBO,/2bI. HHrH6HTOpU 6HOCHHTe3a 6enKa (aKTHHOMH- 
I~HH ~[~, nypoMmmH, pn6oay~aeaaa) npe~ynpen<Aa~oT pa3BHTHe 
rgnepn0JDtpn3alIHH 0~IHH0qnblX MbnIeqHbIX BOJIOKOH H He.~p0- 
HOB K0pbl FOJIOBHOF0 M03Fa. 

V . V .  FROLKIS 
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Institute o/Gerontology 
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Vyshgorodskaya str. No. 67, Kiev-TI4 (USSR),  
17 August 1971. 

Sur  l ' a b s e n c e  de b i o s y n t h ~ s e  des  s t6ro l s  et  du squa l~ne  c h e z  un  coe lent6r6  ( a n t h o z o a i r e ) ,  l ' a n 6 m o n e  
d e  m e r  Calliactis parasitica 

I1 est  connu  que  les insectes  n ' e f f ec tuen t  pas  de bio- 
synth~se  <~ex novo}> des st6rols ~ pa r t i r  de l ' a c6 ta t e l ;  le 
cholest6rol  qui leur est  indispensable  p rov ien t  soit  de leur 
nourr i ture ,  soit  de la d6grada t ion  de la chaine lat6rale des 
phy tos t6 ro l s l ,  2. Cette  s i tua t ion  ne peu t  c e p e n d a n t  6tre 
g6n6ralis6e g t o u s l e s  invert6br6s.  Plusieurs  mol lusques  
(Helix pomatia, Arion rufus, Planorbius corneus, Limnea 
stagnalis, Patella coerulea, etc.) sera ient  capables  de syn- 
th6t iser  le cholest6rol  3, ,. R 6 c e m m e n t  5, il a 6t6 mon t r6  que 
les gonades  e t  l ' h6pa topancr6as  de Aplysia depilans 
syn th6 t i s en t  le cholest6rol ~ pa r t i r  de l ' ac6ta te  e t  p e u v e n t  
le t r ans fo rmer  en cort icost6roides.  Les 6toiles de mer  
Asterias rubens et  Solaster papposus incorporen t  le m6va-  
lonate  darts le squal~ne, le lanost6rol  et  le 5cr 
ol-3fl 6. Dans  d ' au t r e s  cas 3, *, une  b iosyntb~se  du squal~ne 
a 6t6 observ6e alors que l ' an imal  ne pa ra i t  pas capable  de le 
t r ans fo rmer  en cholest6rol.  No tons  que le h o m b r e  des 
esp~ces 6tudi6es est  tr6s res t re in t  et  qu 'une  g6n6ralisat ion 
en fonct ion  des familles ou des classes n ' e s t  pas  encore pos- 
sible. Nous avons  p r6c6demment  cons ta t6  l ' absence  de 
synth~se  des st6rols e t  du squal~ne chez l 'Ho lo thur i e  
Stichopus japonicus ~; nous  repor tons  ici les r6sul ta ts  d ' u n  
t rava i l  parall~le effectu6 avec l ' an6mone de mer  Calliactis 
parasitica. Rappe lons  que cet  an imal  con t ien t  un p igmen t  
azot6 part icul ier ,  la cal l iact ine 7. L ' absence  de b iosynth~se  
du cholest6rol e t  du squal~ne a 6t6 6tablie chez un  au t re  
coelent6r6 mais  a p p a r t e n a n t  k une  classe diff6rente,  la 
m6duse Rhizostoma (scyphozoaire) S. 

On a inject6 0,1 mC d'ac6tate-l~4C dans  la colonne de 
15 anemones  de mer  Calliactis parasiticag; les an imau x  
on t  6t6 ma in t enus  en vie p e n d a n t  24 h. Les l ipides on t  6t6 
ex t ra i t s  e t  saponifi6s su ivan t  les proc6d6s hab i tue l s ;  les 
st6rols on t  6t6 pr6cipit6s sous forme de digi tonides.  Apr~s 

3 cr is ta l l isat ions dans  le m6thanol ,  la radioact iv i t6  de la 
lique de l ' insaponif iable  (environ 1%). I1 n ' e s t  toutefois  
pas  possible,  comme dans  d ' au t r e s  cas, d'61iminer l 'exis-  
t ense  d ' u n e  b iosynth~se  des st~rols par t icu l i~rement  lente,  
ou bien saisonni~re, ou bien encore r6prim6e par  leur 
abondance  dans  la nourr i ture .  

Les st6rols de ce t te  an6mone de mer  on t  6t6 analys6s 
par  ch roma tog raph ie  sur couche mince  de A1203/AgNO a, 
pa r  ch roma tog raph ie  en phase  gazeuse (OV 101 1%) et  
pa r  spec t rom6tr ie  de masse  a v a n t  e t  aprbs p rop iony la t ion  ; 
f rac t ion  st6rolique dev ien t  nulle. Nous repor tons  dans  le 
Tableau I les radioact iv i t6s  des pr inc ipales  fractions.  On 
r emarq u e  une incorpora t ion  i m p o r t a n t e  de la radioact iv i t6  

1 R. B. CLAYTON, J. Lipid Res. 5, 3 (1964)'. 
2 F. J. RITTER et W. H. J. M. WIENTJENS, T.N.O. Nieuws 22, 381 

(1967). 
s j .  AUSTIN, Advances in Steroids biochemistry and pharmacology (Ed. 

M. H. BRIGGS; Academic Press, London 1970), vol. 1, p. 73. 
4 T. NOMURA, Y. TSUCHIYA, D. ANDR]~ et M. BARBIER, Bull. jap. Soc. 

Sci. Fisheries 35, 299 (1969). 
5 C. L. DI PRISCO, F. DESSI, IVI. TOMMASUCCI eL C. BASILE, Communi- 

cation au 6~me Congr~s Europ6en d'Endocrinologie Compar6e, 
Montpellier 1971, p. 129. 

s A. G. SMITH et L. J. GOAD, Biochem. J. 723, 671 (1971). 
7 E. LEDERER, G. TEISSIER et C. HUTTRER, Bull. Soc. chim. fr. 7, 

5~me s6rie, 603 (1950). 
8 H. E. VAN AAREM, H. J. VONK et D. I. ZANDEE, Arch. int. Physiol. 

Biochem. 72, 606 (1964). 
9 Nous remcrcions le CEA, pour des subventions ayant faeilit6 l'aehat 

du mat6riel radioactif. Les radioactivit6s ont ~t6 mesur~es sur un 
appareil ~ scintillation Nuclear Chicago de rendement 85% pour 
14C. 

Tableau I. R6sultats de l'incorporation d'ac6tate de sodium 1-I4C (0, lmC)" 

Fractions Poids 
(g) 

Radioactivit6s 
(dpm/mg) 

Radioactivit6s totales 
(dpm) 

Insaponifiable 1,10 2320 
Acides 2,20 3550 
St6rols bruts 0,270 130 
St6rols: 
Ibre cristallisation 0,211 5 
2bme cristallisation 0,188 3 
3bme eristallisation 0,156 2 

2,55 • 10 ~ 
7,80 • l0 s 
3,50 • 104 

1,05 • 108 
564 
312 


