


K y n b ~ y p a  KneTOK PYTM ZIYDMCTOR R B n R e T C R  H H T e p e C H O A  MOUenbHOA 

CtlCTeMOR UnR H3Y'lEHHR 6 n o c n ~ ~ e 3 a  a K p n n O H O B b ~  a n K a n O H n O B .  

A K ~ H A O H O B L ~ ~  a n r t a n o n n b i  O T H O C R T C R  K vncny  n p n p o n a b n  ~ e m e c ~ s  , 
06nanaamnx B ~ I C O K O A  @ n 3 n o n o r n v e c ~ o n  a K T n B H o c T b a .  l l n ~  n ~ y v e ~ n ~  
@ n ~ n o n o r n v e c ~ n x  n ~ H O X ~ I M H W C K H X  ~ a ~ o ~ o ~ e p ~ o c ~ e n  nx b n o c n ~ ~ e 3 a  
HaMH H C l l O n b 3 0 B a H b I  DlTaMMb1 PYTbl ZIyIOHCTOA, n O n y ' l e H H b B  B p e 3 Y n b T a T e  

n n n T e n b H o n  c e n e n u n o n H o n  p a 6 o ~ b l  n 06nanaamne p a 3 n n v ~ o ~  c T e n e H b a  

n p O R B n e H n R  B HHX ~ H O C H H T ~ T ~ Y ~ C K H X  IlOTEHUHR . p a 6 o ~ e  [I] 6b1fla 

n O K a 3 a H a  BMCOKaR paUHOYCTOAVnBOCTb DTaMMa I lpOUYUeHTa  R - 2 0  pYTb1 

n y m n c ~ o A  K r a M M a  - n y v a M ,  n p n q e M  0 6 n y v e ~ n e  n p a K T n q e c K n  H e  

H3MeHRnO ~ W O C H H T ~ T H ~ ~ C K O A  aKTklBHOCTt4 TKBHH. U a n b H e R D e R  p a 6 o ~ e  
H a  HeATpOHaX H a p R U y  C HHTepeCHblMn 3 @ @ e K T a M n ,  OnHCaHHbMH B [2 ] ,  

6 b m a  T a K x e  n o ~ a a a ~ a  p a ~ n n v ~ a ~  p a n n o y c T o A v n e o c T b  

mTaMMa-IIpOAYUeHTa 9 - 2 0  H IilTaMMa R - 1 5 ,  C H H T e 3 t l p Y t l 3 l e r O  B K Y n b T Y p e  

C n e n b l  a n K a n O t l U a  p y T a K p H U O H a .  / I ~ H ' I H H B  C T O n b  BblCOKOA 

paUt lOpe3HCTeHT 'HOCTt l  mT. R - 2 0  n O K a  H e  R C H a ,  HO MOXHO 

I l p e U n O n O X M T b ,  ' I T 0  PYTaKpHUOH R B n R e T C R  p a U n O n P O T e K T O P O M  UnR 

mTamMa n p o n y q e ~ ~ a .  B  TOR c s ~ 3 n  n p e n c r a a n n o c b  n H T e p e c H b r m  

I lOnbITaTbCR HaHTM n y T H  nOBbtDeHtlR 6 n o c n ~ ~ e 3 a  p y T a K p t l U O H a  B DTaMMe 

R - 1 5  c n o c n e n y m n M  o n p e n e n e n n e M  e r o  p a n n o v y e c T s n T e n b H o c T n ,  v ~ o  B 

I lOnOXt ITenbHOM C n y ' 4 a e  M o r n 0  CnYXHTb KOCBeHHbM A O K a 3 a T e n b C T B O M  

T o r o ,   TO a n K a n o n n  p y T a K p n n o n  nnn e r o  6 n o c n ~ ~ e 3  o6nanaa~ 
panHO3aiIlMTHbIhl 3@@eKTOM.  o n ~ t l ~  tl3 BO3MOXHbU I lYTeR IlOBbIDeHHR 

~ H O C H H T ~ ~ ~  pYTaKpHUOHa R B n R e T C R  BBeUeHHC B I lHTaTeJ lbHYD CpeZIy  

n p e n m e c T s e H H n K a ,  y v a c T s y a a e r o  B b n o c n ~ ~ e 3 e  n a n H o r o  anranonna. 
H a ~ n  6 b m a  B b I 6 p a ~ a  a H T D 3 H H n O B a R  K n C n O T a  /AK / ,  T a K  KaK OHa 

R B n R e T C R  COeUHHeHHeM,  neXaUklM H a  nYTH e r 0  ~ ~ I O C H H T ~ ~ ~ .  n p R ~ 0 e  

B B e U e H H e  I l p e U m e C T B e H H H K a  B I l n T a T e n b H Y D  CPeUY n ~ r n b n p y e ~  pOCT 

T n a n n ,  p e 3 y n b ~ a ~ b 1  n p e n c T a e n e H b 1  ~ n x z  , n o 3 T o M Y  M ~ I  n p n M e H n n n  r a n k l a -  

0 6 n y v e ~ n e  B M a n o n  n o ~ e ,  c u e n b a  CTHMYnHPOBaHHR pocra T K a H n  n 
nocnepymqeh LZdJIbHeRlueR C e J l e K W H  MYTaHTHHX UTaMMOB, YCTOnSHBbU K 

I l p n C y T C T B H D  AK B I l ~ ~ a T e n b H O n  C p e n e  M OnHOBpeMeHHO C ~ O C O ~ H ~ U  

Y I I o T ~ ~ ~ ~ R T ~  a H T p a H H n O B Y D  KHCnOTY H 3  I l H T a T e n b H O A  C p e n b l .  B b l e e n e ~ n e  

TBKHX DTaMMOB-CeJleKTaHTOB - U e n b  HaCTORUeA p a 6 0 ~ b l .  



B p a 6 o ~ e  n c n o n b s o e a n b ~  Kannycbl p y ~ b ~  UYIUtICTOR, mTamM R-15, 

n0nyqeHHbR n3 M H C T H T Y T ~  @W3WO~OrWtl PaCTeHtIR AH CCCP, ~ C K B ~ .  

T K ~ H ~ I  sbrpamneanncb Ha c p e n e  Mypacnre n C ~ y r a  c n o 6 a e n e n n e ~  
ayKCnHa 2 , 4  A B KOHUeHTpaUnn 1 ~ r / n  tI KtlHeTnHa 1 Mr/n, B 

TeMHOTe , npn t = 2 6 O c .  06nyqenne OCyUeCTBnRnOCb C nOMOUblO 

YCTaHOBKn CBET C HCTOVHWKOM c ~ ~ ~ ~ c  MOUHOCTblO A03bI 8 paA/c, B 

nose l o o  p a n .  06nyqennbm Kannyc BblcaxneancR Ha nnTaTenbnyr, cpeny  

c n o 6 a ~ n e ~ n e m  AK B K O H L l e H T P a U H H  l * 1  O - ~ M / J I .  Konuen~paunlO anKanonna 
pyTaKpnnoHa onpenenflnn B cnnpToeoM pacTBope Ha cneKTpo@oToMeTpe 

npn nnnne  Bonnbl 400 H M  [ 2 ] .  

C e n e ~ u n ~  Kannycoe Ha Y C T O ~ ~ ~ W B O C T ~  K AK npoeonnnacb  c yqeTom 

B n e m H n x  MopmonornqecKnx OTnnqnR, pocToeoro  nnneKca n no 
KOHUeHTpaUnn anKan0nAa PYTaKpHAOHa. A M H ~ M ~ K Y  POCTa TKaHtl 

OnpeAenflnn pa3pi360~aHHbl~ H a M H  @OTOMeTpnqeCKnM MeTOAOM, OnHCaHHblM 

B [ 3 1 .  

Pnc -1 nnnacTpnpyeT snnfisne pa3nnqnb1x KoHueHTpaunR 

aHTpaHtln0BOA KnCnOTbl Ha pOCT W [)a3BHTHe KannyCHOR TKaHtl PYTbl 

AYmnCTOA mT. R-15. Ha6nanennfl sa pocTor  Kannycoe Ha c p e n e  c 
n o b a s n e n n e ~  AK n o ~ a s a n n ,  r T o  KvnueHTpaunn oT 1*10-~ M/n no 
2 , 5 * 1 0 - ~  M/n Bb13bBalOT TOpMOXeHne POCTa rKaHn n 'IaCTnqHbm HeKpO3 

TKBHH, a KOHUeHTpaUnn 5 * 1 0 - ~  M/II l * l ~ - ~  M/n -He TOnbKO CtlnbHOe 

TopMoaeHne, no n c n n b n m  n e ~ p o 3 ,   TO B nanbneRmeM npneeneT K 

rn6enn TKaHn. H ~ a 6 n .  1 nptlBOARTCR AaHHble K O H U ~ H T P ~ U H A  

PYTaKpnAOHa B TKaHflX, BbrpatUeHHbIX Ha CpeAe C n o 6 a e n e n n e ~  pa3HblX 

KOHUeHTpaUnA A K .  M3 B T W X  O ~ ~ ~ T O B  B H A H O ,   TO npocToe BseneHne AK 
He noebeaeT 6 n o c n n ~ e 3  pyTarpnnona .  npnqnnoA TaKoR peaKunn MOmT 

6blTb TOKCW'lhOe n e A C T B H e  AK Ha TKaHb HJIW p e 3 Y J I b T a T  

0 6 p a ~ n o r o  n ~ r n 6 n p o e a n n ~  aHTpaHnnCMHTeTa3b1, OAHOrO H3 @epMeHTOB 

anTpannnaT c n n ~ e ~ a 3 b 1 .  T a ~ o n  MexannJM 6b1n norasan nnR 
5 - ~ e ~ n n ~ p n n ~ o @ a n a  [ 4 ] .  

C UenbD n36exannfl nono6nbn OTpnUaTenbHblX 3@@eKTOB Mbl 

Bocnonb3oBanncb pannaunonnbM MyTareHeJoM c nocnenosaTenbnoA 

ceneKuneA MyTanTos, npnmenne Manya no3y raMMa - 0 6 n y q e n n ~  / l o o  
pan/  nnfl cTnmynnpoeaHnfl pocTa TKann. 06nyqennbm Kannyc 

Bblcaxneann Ha cpeny  c n o 6 a e n e n n e ~  AK B KOHUeHTpaUnM I * ~ o - ~ M / ~  n 

P H c - 1 .  BnHRHne pa3HbIX K O H U ~ H T ~ ~ U W ~ ~  AK H a  pOCT PaCTHTenbHOR 

TKaHH PYTbl AYIUHCTOR mTaMYa R-15, 10 OCH a b c u n c c  BpeMR [ CYTKW 1 ,  
no OCH OpAtlHaT - CbrpOR Bec TKaHfl , B Mr. K P H B ~ R  R-15 - A n H a M H K a  

pOCTa KOHTpOnbHOrO IUTaMMa. K p n e q ~  R-15 A - A H H a M n K a  POCTa npH 

no6asnennn A# B KOHUeHTpallWn AK 1 * 1 0  - 4 ~ / n ,  KpnBaR R-15 B - AK 
2 , 5  1 0  -4M/Jl, KpnBaR R-15 C- AK 5,O * 1 0 - ~ M / n ,  KpnBaR R-15 D - 
1 * I O - ~ M / ~ .  

K o ~ u e n ~ p a u n ~  
~ Y T ~ K ~ ~ I A O H ~  B 
~r /r 

0 .0565  f 0.0053 
0.1736 0 .0345  
0 .1693  0.0234 

0.0544 0 .0075  
0.0582 ' 0.0099 
0.077? f 0.0049 
0.0499 f 0.0057 

0 .3075  $ 0.0139 
0.3236 - 0.0346 
0.3387 + 0.0232 
0 .3570  + 0.0205 

0.3074 0 .0203  
0.3114 + 0.0179 
0 . 3 2 9 1  + 0.0234 
0.3490 2 0.0340 

WTAm 

R - 1 5  
R - 15y 2 1 / 1  
R - 15y 21/2 

R - 1 5  
R - 1 5  
R - 1 5  
R - 1 5  

R - 1 5 ~  2 i j i  
R - 1 5 1  21/1  
R - 1 5 1  21/1  
R - 1 5 1  2 1 / 1  

R - 1 5 1  21/2 
R - 1 5 1  21/2 
R - 15y 21/2 
R - 15y 21/2 

- 
KonuenTpaqnR 
aHTpaHtlJlOE$OR 
K ~ C ~ O T ~ I  B c p e n e  

- 
- 
- 

l*101~ 
2.5*10-: 

5*10-3 
'*lo 

1*10~4 
2 . 5 * 1 0 - ~  

5210-: 
l * l O  

lt101~ 
2 . 5 * 1 0 - ~  

5*10-: 
1*10 



n p o n o n n n n n  c e n e K u n a  n y q m n x  0 6 p a s u o s  no n p n 3 ~ a ~ y  x o p o m e r o  
p o c T O B o r 0  H H A e K c a  n n 0 B b o u e ~ ~ o i i  6 ~ 0 c n ~ T e ~ M ' l e ~ ~ O n  a K T W B -  

H O C T W .  B ~ a 6 n n q e  2 n p e A c T a a n e H a  B t 4 6 0 p K a  nyqmnx C e n e K T a H T O B  

n o c n e  7 n a c c a x e n ,  sb@ameeebu Ha c p e n e  c n o 6 a s n e ~ n e M  AK B 

K O H U e H T p a U n n  1 * 1 0 - ~ ~ / n .  K ~ K  BnZlHO n3 ~ a 6 n ~ w  2, C e n e K T a H T b l  

R - 1 5 7 4  
R - 1575 
R - 1 5 x 6  
R - 15719 
R - 1 5 7 2 0  
R - 1 5 7 2 1 / 1  
R - 1 5 7 2 1 / 2  
R - 1 5 7 2 3  
R - 1 5 7 2 6  
R - 1 5 7 2 6 / 2  
R - 1 5 7 3 7  
R - 15  control 

UIT AMM 

R - 1 5 7 2 1 / 1  n R - 1 5 7 2 1 / 2  o 6 n a n a a ~  OTnnqHblM POCTOBblM HHneKCOM n 
c ~ a 6 n n b n o A  nOBbIMeHHOR KOHUeHTpaUHeA p Y T a K p n n O H a .  M nnfl 
n a n b H e A m n x  o n b l T o s  M ~ I  s b l 6 p a n n  3 ~ n  C e n e K T a H T b l -  q ~ 0 6 b l  t i a r n f l n n o  
y 6 e n n ~ b c f l  B n p n 0 6 p e ~ e H t 1 ~  HOB~IX CBOACTB / p e ~ n c ~ e n ~ n o c ~ n  r AK n 
T . n . /  M ~ I  n p o B e n n  o n b r r  c C e n e K T a H T a M n  R - 1 5  2 1 / 1  n R-15 2 1 / 2  n 
KOHTpOnbHblM IUTaMMOM R - 1 5 ,  BblCaXnBaf l  H a  C p e A b l  C pa3HblM 
c o n e p n a H n e M  AK B 4 B a p n a n T a x  ; ~ - l * l o - ~ ~ / n ;  B - 2 ,  5 * 1 0 - ~ m / n ;  
~ - 5 * 1 0 - ~ ~ / n ;  I l - i * i ~ - ~ ~ / n .  H a  r n c T o r p a m M a x  1, 2 n p n c .  1-5 

H a r n n n n o  n o ~ a 3 a n a  p a 3 ~ n u a  M e x n y  c e n e K T a H T a M n  n K o n T p o n b n b w  

mTaMMOM. n a n e  H a  c p e n e ,  B KOTOPYO n o 6 a s n e n a  AK B K O H U e H T p a U n n  

1 * 1 0 - ~ ~ / n ,  C ~ ~ ~ K T ~ H T ~ I  BbITnf l l I f lT HennOXO i C M .  & T O )  H c n o c o b n b l  K 
n a n b n e A m e n  p e n p o n y K U n n ,  a ~ o n ~ p o n b n b m  mTaMm n o r n 6  B c n e n c T s w e  

H e K p O 3 a .  A n a n n s n p y f l  AaHHble n o  ZlnHaMnKe pOCTa CeneKTaHTOB, 

n p e n c T a s n e n n b n  H a  p n c .  2 - 5 , n a  c p e n a x  c n o b a e n e ~ n e m  AK n 6133 Hee,  

OVeBHZlHO, VTO HamH CEneKTaHTb l  H e  T O n b K O  npnBbIl(nn K AK, HO H 

PaCTYT n y 4 m e  B e e  n p n c y T c T s n n ,  0 6 n a n a n  n p n   TOM n o B b u n e H n b ~  

6 n o c n H ~ e 3 0 ~  I n K a n o n n a  p y T a K p n n o n a ,  nown H a  n o p f l n o n ,  B c p a e n e H n n  

P n c . 2 .  B n n f l H n e  AK B K o n u e H T p a u n n  A 1 10 - 4 ~ / n  H a  p o c ~  
C e n e K T a H T O B  7 2 1 / 1 ,  7 2 1 / 2  n KOHTpOnbHOrO UTaMMa R - 1 5 .  n o  OCH 

a 6 c u n c c  - BpemH , c y T K n ,  n o  o c n  o p n n s a T -  c;b~poA B ~ C  B M r .  K p n ~ a f l  

R - 1 5  - K O H T p O n b ,  nOCaXeHHbrrl b e 3  AK,  KpMBaf l  R - 1 5 A  - K O H T p O n b ,  
n o c a n e n n b m  Ha c p e n y  c n o 6 a s n e n n e ~  AK.  

POCTOBOA 
n ~ n e n c  

C nCXOZlHblM mTaMM0M R - 1 5  ( ~ a 6 n .  1). aaHHble 0 C O X p a H e H n n  HOBbU 
n p n 0 6 p e ~ e H H b l ~  C B O ~ C T B  n p n  n a n b n e n m e m  n a c c n p o s a H n n  T K a H n  
C B n A e T e n b C T B y D T  0 TOM, VTO B TKaHf lX R - 1 5 7 2 1 / 1  W R 1 5 7 2 1 / 2  

n p o n s o m n n  r e n e m q e c r n e  n 3 ~ e n e n n ~ i .  

K O H U ~ H T ~ ~ U H ~ ~  
p y ~ a ~ p n n o ~ a  B 
M r  /r 

T ~ K ~ M  0 6 p a 3 0 ~ ,  n p o c T o e  n o 6 a e n e n n e  a n T p a n n n o s o A  K n c n o T u  B 

n n T a T e n b n y a  c p e n y  n p n B o n n T  K T O P M O X ~ H H ~  p o c T a  T n a H n ,  H e K P 0 3 Y  n 
r n b e n n ,  o c o 6 e n s o  nnfl K O H U e H T p a U M M  , ~ O J I ~ U W X ,  q e M  5*10~/n ,  B 3TnX 

n a 6 n a n a n o c b .  

M c n o n b 3 o s a n n e  M a n o A  no3br  r a M M a  - 0 6 n y ' i e H n f l  c n o c n e n y l o l u e i l  

C e n e K u n e A  T K a n n  c n o c o 6 c ~ ~ o ~ a n o  s b s e n e n n a  H O B ~ U  mTaMMos, 
0 6 n a n a a m n x  Y C T O A ' ~ H B O C T ~ ~  K a n T p a H n n o B o n  K n c n o T e  B c p e n e  n 

I7OBbnUeHHOA KOHUeHTpaUneA a n K a n 0 n A a  p Y T a K p H A O H a .  



Pnc.4. B n n ~ n n e  AK B KonuenTpaunn C 5 . C  * l ~ - ~ M / n  Ha p o c ~  
cenexTanTos r21 /1 ,  r21/2  n KonTponsqoro aTaMMa R-15. no ocn 
abcuncc - BpeMn, C Y T K H ,  no ocn opnnnaT-  cbrpon sec  B Mr. K p n e a ~  

R-3.5 - KOHTPOJlt, nOCaXeHHblP be3 A K ,  K P H B a R  R-15 C - KOHTPOnb, 

noceressbm Ha cpeny  c n o b a s n e s n e ~  A K .  

P H C  .3 .  B n n ~ ~ n e  AK B K O H U e H T p a U n H  B 2 , 5  * M/n Ha p o c ~  
CeneKTElHTOB ~ 2 1 / 1 ,  r21/2  H KOHTpOnbHOrO mTaMMa R-15. no OCH 

' O o 0 3  abcuncc - s p e m ,  c y n n ,  no ocn opnnnaT-  cbtpon sec B Mr. K p n s a ~  

Pnc.5.  B n n ~ s n e  AK B KonuenTpaunn D 1 , o  * l ~ - ~ ~ / n  na p o c ~  
,000 CeneKTaHTOB ~ 2 1 / 1 ,  r21/2  tl KOHTpOnbHOrO mTaMMa R-15. no O C n  

i abcuncc - speMR, c y x n ,  no ocn opnnnaT - cbtpon s e t  B Mr. K p n s a ~  
R-15 - KOHTpOnb , IlOCaXeHHbIR be3 A K ,  KpnBaR R-15 D - KOHTpOnb , 

.nocanennbm Ha cpeny c n o b a s n e s n e ~  A K .  r 
800 : 

Grows of the callus 
R-15 21/2 21/1 

1000 , 

R-15 - KOHTPOJlb, i lOCaXeHHblR be3 A K ,  K p H B a R  R-15 B - KOHTPOnb, 

nocaxesnbm Ha cpeny c nobasne r ine~  A K .  

G21/2 B G 2 1 / 1  B 

8 8 . . .  
- A E t D  A E C D  A B C D  

600 1 

o , , , , ,  , , , ,  , I , , , ,  , , , , , , , , , , , , , , , , , . , , a , , , , ,  
0  5 10 15 20 

r n c ~ o r p a ~ ~ a  1. C p a e ~ e s n e  pocTa Kannycos KonTponR R-15 n 
ceneKTanTos r 2 i / i ,  ~ 2 1 1 2 .  no ocn abcuncc - KonuenTpaunn A K :  A - 
1 , o  * 1 0 - ~ ~ / n ,  B - 2 , 5  * 1 0 - ~ ~ / n ,  c - 5 , o  * 1 0 - ~ M / n ,  D - 
1, o * 1 0 - ~ ~ / n .  no ocn opnnnaT - c b t p o ~  s e t ,  B Mr. 



Concentrat ion of Rutacr idon 
. * ,  , R-I5 21/2 2111 

A B C D  A E C D  A B C O  

r n c ~ o r p a n m a  2 .  C p a ~ ~ e ~ n e  Konuen?paunFi pyTaKpnnona KOHTpOnfl 

R-15 n CeneKTaHTOB ~ 2 l / l ,  ~ 2 1 / 2 .  no OCH a6cuncc KOHUeHTPaUHH AK, 

no o c n  opnnnaT - KonuenTpaunfi pyTaKppnona, B mr na Kannyc. 

Ha 6enoy @ o ~ e  - raluKa c  K O H T P O ~ ~ H H M  
wraMMoM R- 1 5 ,  n o c a w e ~ n b l ~  Ha cpeay 
c  AK B KonqenTpaqun 1+10-3  ~ / n .  
Hp TeMHOM  OH^ - YBUKH C CeneKTaHTa- 
MV R15-l21/1 n  R15y21/Z, nocareHHblMw 
~ p  TaKyw xe c p e a y ,  YTO w K O H T ~ O ~ ~ H ~ I ~  
wrauw R-15. 
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Gacek E., Ismailova Eh,N. P I 9-89-.6 I o 
Ionizing Radia'tion Induction of Plant Cell 
Resistance to Anthranitic Acid 

A possible way to increase the biosynthesis of the al- 
kaloid rutacridone by Ruta graveolens is given. A simple 
addition of anthranilic acid to the nutrient media leads 
to the arest of growth, to the necrose and finally to the 
death of the plant tissue culture. No enhancement of ruta- 
cridone's biosynthesis was observed. By means of the low 
dose y-radiation and further selection there was obtained 
a new strain of Ruta graveolens with increased resistance 
to anthranilic acid and enhanced biosynthesis of the alka- 
loid rutacridone. 

The investigation has been performed at the Laboratory 
of,Neutron Physics, JINR. 1 


