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INTRODUCTION 

The results of a number of ex perimental investigations point 
out that DNA in nuclei of mamma lian cells is organized as super
coiled subunits'/ 1- 5 ' 

A simple and conveni ent me t hod t o s t udy t he s i.ze o f t hese 
subunits is t o de t erm i ne c hange s i ll s cd irnon t a r i on pr ope r t i e s 
of the so-called DNA-memhr a lle comp l exes (mll~ ) . wil i r- h !H'd i me nt; 
in the neutral su e r i s e den s i t y gr nd i. r-u t wi I h r-th vd i u ru bromLde 
as an easil y i dent i fi ed agg r egn t e v i til I b,' v ol or i t Y c o r r c s-: 
pond i ng t o the i r r ad i a t ion d m ;!' ( i n f'llllf' Ill' t iu- 1H'lrI " I!I- j ll n i 
zing radia tion ) /6 ,7 

It is a s sumed tha t p r e s-ne- r- o f DNA s i nn l e 'l l rtll lli I,,', 'a ks (SSB) 
l eads t o d e sp iruLi zn t i on o f Rllperl"ui lpll'IU bulli [ Il, w" i" h results 
i n 11 de c r ea se of t he who l e ,1 ~g r (' l:n L I' flPdillWll 1 " i o ll vr- l oc i ty , If 
our as sump t i on i s t r ue , t hl' r (' i ll i n i ll l~ or SSfl dil linI'. I Ill' process 
of post i rradia t ion I rtcuba r i on wi l l " hllw i t r.r- l ! I I " m·l(: repair. 
To confi rm t h is hypo thes i" i .. oIll' 01 I I.. pU rpll RI" 1 " I "UT inves
tigat ion . 

For be t t er ar-gumen t.a t i on o f t lu - iell' ,. ,111I 1II 1 '·... ..tl l · I II:~! a t com
pac t subun it s and ab ou t m"cll/lni!1II11l ',l r 1 111 II' II, r tru r t Iou by i r r a
diation He carr i ed ou t compn rn t i vr- I' XIH'l' i ' ''''I I I I, "",I, different 
types of r ad i a t i.on a nd ex t ondr-d our ' 11\, ( ' d V,.lll ll" III the area 
of large doses . 

Thi s pa per i s a sum of results obt n i nr-d III I IIf. I I1VI~H t i ga 

tion of mammalian cells (V79- 4) and hum.m (I ll i llh" I" 11 1,lpod 
lymph ocytes a ff ec t ed by Y-'r ays (1 37CtI ) , pu l u r- 'If ' II I roru- .m d ac
celera t ed 12C i ons. On the ba s i s of t he s v d ;IUI WI' IIl1m : ,·! . t a new 
me t hod t o determine t he yie ld o f DNA breakR. 

~~TER IAL S AND METHODS 

Lymphocite s. Fre sh donor b l ood wa s mi xed with t he 0 . 9: NaCl 
so l u tion in proport ion 1: 1 layed on the top of the mi xture of 
5 . 62 Fico ll solution and Vi so t r a s t ~17 : 3 ) Hith a density of 
1. 077+0 . 00 1 g/ml. After centri f ugation for 30 min at a t empe
r a tu r e of 20° C wi t h a ra te of 4000 rpm the lymp hoc y t e s were 
separated f r om other b l ood componen t s in the form of a whi te 
ring. They wer e washed in co l d PBS- glucose by double centrifu
ga t ion ( 10 min, 1000 rpm, 20 °C). Then cells were r esuspond ed 
i n Eagl e MEH medi um wi t h 20 ~; human blood serum and kep t in e 1,,
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sed tube in 5 ~ CO 2 atm ospher e . Such short-living cu lture s of 
lymphocyt e s ha ving 106 cells per ml with l ess than 3·~ of eryth
rocyte s keep a good viability for 7 days. 

V79- 4 c e l l s . V79-4 Chinese hamster cells wer e cu l t i va t ed by 
standar d mono l aye r t echnique and gr own i n the Eagle MEt! medium 
with 15% s er um a nd antibiot i cs . 

Bef ore i rradia tion the exponent ial l y gr owi ng cultures Here 
removed by t r yps i n i za t i on and a 106ce l l s /ml su spension was made 
of them. For r edu c t i on of possi ble damages du e t o t ryps i n i za t i on 
the ce ll su s pens i on was incubated f or 45 min at 37° C a nd t hen 
wa s kept a t 0- 4° C till i r radiation. 

I r rad i a ti on. y-irratiiation wa s carr i ed out a t the "Svet " 
( 137Cs) f ac i l i t y with th e 4 . 66 Gy /mi n dos e ra t e; 12C i on i rr a 
d i a t ion wa s pe r f ormed a t the c yc l o t r on U- 200 a t the Laborat ory 
of Nucl ear Rea c t i on s (J I NR, Dubna ) . Thi s ha s bee n desc ribed i n 
de t a il i n/ 8 / . For neu tron ir r adi a t i on the fa s t neutron pulse r e
a c tor I BR- 2 i n the J I NR Neu tron Phys i c s Labor at ory (Dubna ) wa s 
u sed / 9/ , Cel ls were i r r ad i at ed a t 0-4 "c and th en kept a t t h i 5 

temper a t ur e lIn ti l l f u r t her tr eatment. 

Lys i s of c el l s , su cros e gr ad i en t s , cent rifuging condit i on s. 
Lys i s so l u t i on : I <~ 50S , 0.2 ' ; deoxycholat e-N a, 0.05 M Na-ic y t r a t e , 
0 . 05 M EDTA, pH 7'-7. 5. Sucro s e grad i en t : 4.6 ml 5-20;; s uc r os e 
in I H NACL, O. OI H Tris-llCI,O.OI M EOTA, 6 1L f;/ml ethyd i um b r omi de , 
pH 7-7 . 5 . 0 . 2 ml o f the lys i s solution was l a ye r ed on th e top o f 
the suc r os e gr ad i en t and then O. I ml of su spen sion with 10 5 

c el ls l a ye r ed for l ysi s. The duration of l ysi s wa s I hr . The du
ra ti on o f c en trifugation wa s 1 hr at 30000 rpm at 20 D e in the 
swi ng- ou t r otor of t he ce n t r ifuge "VAC- 602" . 

~ l e a sll r emen t of D~IC position . Et hyd i um bromid e, 1,,'-:' ..: h i s pre
sent i n th e sucrose gr ad i en t , i s intercalat ed between DNA bas e s . 
\·.11en s ed imentin g in t he fo r m of t he r et icu l a r a ggr egat e , DNA 
a s a componen t o f DHC is enr i ch ed with e t hyd i um br omi de, and 
th i s one can fi nd the pos i t i on of Dl IC wi t h th e fluor escen ce 
method ( t he ex c i t a t io n l igh t i s 360 nm , t he emi s s i on ligh t is 
590 nm) . 

RESULTS AND DfSCUSSI ON 

Fi gur e 1 shows the r e su l t s of our i nvestiga t i on of repair of 
damaged DNA fr om Chines e hamst er cells (V79- 4 ) ( f ig . l a ) and from 
human l ymphocytes (f i g . lb ) depend ing on the y-irradiation do ses 
for di ff er en t t i me of postirradiation incubation of ce l ls a t 
37°C. The lower cur v e describes the relat ive s edimentation v e

, . . ;,rarryr 
.~ J!lillill 
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loc i t y (RSV) i mmed i a te l y after the y- i r r ad i a tion ; other c ur v e s 
were obtained a f te r incubat i on dur i ng 10 , 30 and 60 min re spec
t i v e l y. 

RSV 
a ) b) 

l,O k,S-~- -t -- -
09~~ ,
 

0,7 

1f too'? 
0,6 

05 'J'
0,5 
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04 0.3 I 
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= 

, , 

0 2 4 6 B 10 0 

Fig . 1. Dependenc e o j" 1;17c r>rdaldo, ' ocdimenta t-i on v e l o
(;i t y upon t he Y - pQ(:Urlt i ol/ dOD,' t OT' , Ii j 'j"epent poet.i .rra
di a t.i on Lncuba tiion per-i od» , /l bi : (" 1:f: :~ae - doses in Gy; 

»di na tiee - t he r e l.a tiive eed-imcnta t-ion ve l oc i.tu , 
Chinese hamster> ce lls VI9- 'J ( . - uit.hou t i ncubat-ion , 
o - 10 min Lncuba t- ion, h. - ;)0 mill 1:nell l)u trion, 0 ' - 60 mi n 

i nc ubat i on ); b - Lymph0cyt c3 ( • - ioi thout: incu bat-i on, 
o - DO min Lncu bat- ion ) , 

To compa r e t he miC r epai r k i ne t i c s wi t h t he k i netics of DNA 
5SB r e j oin i ng , ob t a i ned by the t r ad i t i o na l me t hod of DNA sed i 
rnen t a t i on in a l ka l i ne sucr ose gr adi en t , ....re de t ermi ne t he pr oba-: 
b i.I i t y of "otiC sur v i val " f r om the i n i t ia l s l ope of the r S CD) 
cur ve, i t i s e qua l t o : 

1 - rS* = a - MOSD 
( ) ) 

whe r e 0 is the dose , s is t he yield o f DNA 5SB, Mo is t he \I101e 
cu l ar wei gh t of one su bun i t , rS* i s t he percentage o f 0I1G , de s
p i r a l i zed due to DNA SSB. 

Since fo r D = D3 7 MosD = l , one can d e t e r m'i ne ~ \oJ i l l l ll ll l da t a 
on Mo ) t he re lative 55B yield in t.h i s wn y: 
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S t1 S 0 = D 37 ,O 10 37 , t ' 
~ 2) 

whe r e ind ic es I and 0 mean t he duration ot i ncubation or it s 
absence . Point s in Fig.2 are the r e sul ts of pr ocessing the da t a 
fr om Fig . ! i n t he above way . The s ol id line i s t he 5SB-rej o i n i ng 
k i ne t i c curve , ob t a i ned by Korner et a l . / 10/ fo r Chi ne se hamster 
ce ll s of th e same l i ne by means of t he t r ad it i ona l sed i men t a ti on 
tec hnique . Fr om t his f i gur e one can see t ha t SSE rej oini ng a nd 
DHC r epa i r depend on the i ncub a ti on t ime in t he same way. No t e 
wor thy i s t he c on s i de r abl e percenta ge of unr epa ired SSB i n 
lymphocyt e s a f t e r I-hour pos tir radiati on i ncubat i on. The se data 
a gr ee wi t h t he we l Lr- known f act o f h i gh r ad i o sens it i v ity of l ym
phocy t e s /l l .12/ a nd co nf i r m the a s sumpti on that t heir hi ghe r s en
s it i v ity t o )' - r ad i a t i on i s due t o t he ir poor ab i l i t y of r e 
j oining DNA bre aks . 

Fig . 2. Kine t i c s of DNA-membY'ane 0/0 
compl-ex T'epail~ . The so l i d line 
s hows the kinet i c s o f SSB r e
j oi ni ng accoY'ding to (Kt:!Y'neY' 
e t a ~. ( 1978) ) ; poi nt s s how our 
da t a ( . ar>e the ce ll s of t he 
Chi nese hamster V79- 4, fI ape 
lymphoeytes ) . Absci s sae - i ncu 
bat ion t ime i n mi n; or>dinat es 
t he »e l.a t-ioe numbers of SSB i n 7~ . 

100 

! "'- . 
o "0 2O~O t " 

rS 
1.0 

Fi g. J . Dependenc e of t he DMC 
( V79- 4) RSV upon t he 12C _ 

iono dos e f oY' d1:ffe r>ent i n
·<, ~60min 

cubati on peY'i ods . Absci s 
"'-., sae - dos e i n Gy ; oY'dina

l (Jmin t ee - RSV i n rel.at.ioe uni t 
D.:> --,.. rJm irl. - Withou t 1: ncubation, 0 

10 min i nc-ubation, h. 
O,t. 60 mi n incuba t i on. 

~GY 
20 40 60 80 100 200 
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The resul t s of invest igation of DHC r epair af t er irrad ia
tion of ce l ls by accelerated 1 2C i ons a r e present ed in Fig.3 . 
Compar i ng Figs . I and 3 ,one can s ee t hat for t he l et t er case the 
veloci t y o f DBC repair i s l e s s than that at y - i r r ad i a t i on. 

It is kn own that an nv er age y i e l d o f DNA SSB decreases as LET 
gr ows ! 1 3 ~ Horeov er i n t hi s ca s e t he spa t ia l d i s t r i bu t ion wi 11 be 
mor e nonun i fo r m. If a t t he ana l ys i s of DHC s ed i men t a t i on one 
would pr oc eed f r om the a s sumpt i on a bou t ex i s t enc e of the i nde
penden t super co i l ed subun i t s wi t h the much smo l ler mo l ec u l a r 
we i gh t t han t ha t of t he who l e ge nome, t hen t he cur ve f or the 
r ad ia t i on of h igher LET mus t be h i ghe r t han it was expec t ed 
tak ing into a ccount de cr ease o f t he DNA SSB y i e l d. Fig . 4 pr e
s en t t he r e su l t s of the c ompara ti ve ex pe r i ment s wi t h y- r a ys , 
neut rons and 12c i on s fo r Ch i ne s e hams t e r c e l ls ~F i ~ . l,a ) a nd 
lymphoc y t e s (Fi g . 4b) . Though t he DNA SSB yield for 2C i s ap
prox ima t e l y ha l f as l a r ge a s t ha t f or y- r ays , t he r S (D) cu r v e 
runs h i gher t han it i s ex pec ted on the ba s i s o f th i s f ac t . In 
our op i n i on , the expl an a t i on o f t h i s phenomenon i s a s f o l lows. 
Af t e r y- i rrad i a t i on t he DNA SSE d i s t r i bu t i on i s i n good ag r e e
men t wi t h t he Po i s son di s t r i buti o n , i. e . , i n each supe r co i l 
s ubun i t DNA SSE ar ise lV ith equ i pr oha b i l i t y. Heav i e r pa r t i cl e s 
lV i t h h i gh LET cau se DNA SSB on l y in the subun i t s IVh er e t he "hit 
even t s " t ook pl a ce . Thus, a f t e r neutron or 12c i on irr adia tion 
a t equa l (l ow) dos es the number of subuni t s , wher e the "h i t " 
occur ed , i s l e ss, than a f t er y- i rr ad i a ti on . 

The r e i s on e mor e r ea s on f or such s ed i men t ation behaviour 
o f D ~IC a f f ec ted by heavy par t i cl e s ; a y i e ld o f DNA dou bl c-: 
s t r and br eak s (DSB) in th i s ca s e is cons i de r abl y l ar ger than 
the one a ft e r y -i r r ad i a ti on . For ex nrnpl o , th e DSB-to- SSB 
yi eld s r a t i o i s a ppr ox ima t e l y 0. 0 1 in t.he cns c of )'- i r r ad i a -

I 
t· I 

10 30 50 10 JO 

Pig.4. De pendence of t he DNe RSV UpO l1 the v-rad i.u.ion 
dose (e ) " ell i.ron dose ( 0 ) and 12C- i Ol 18 'lose ((\) ; a 
V79- 4; b - human ly/llphocy t e s . 
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"; N g .5 . Dependence o f t he	 D!1C 
') ' : . .' I ~>_ ,~ R8V and pe x-een t.aqe of f '/"ee DIM 

upon t he v-r adi a tr i on dos e . The 
da s hed cu,/"ve i s calculated by 

.. i / '~\'" 
, ) / ~ ~ I " 

mea ns of Eq . ( .3) . Abeeis eae 
~ / 1, 

be l.ou -- doses i n GYJ above.\ j " , - T, 
j " j I	 the mean ?rumbep of DBB pe)"
 

subuni t . Ovdinat.ee - the DlfC
 
RSV and peroe ntiaqe or fpe e
r~ . ~ ... .~ . ,;, l toa ~rj'ie- DNA 1~ n v e l.at ive uni t s . 

t i on and 0 . 1 in the case of 12C i ons. The in f luen c e o f DNA DSB 
on t he morc s ed i mentat i on pr oper t i e s a l most wa s no t s t ud i ed . 
To solve th i s probl em t he ch aract er of r S (D) depe ndenc e was 
inve s ti gat ed i n t he y -ray dos e r ange over 50 Gy, IVhere a n ave
r a se o f one DNA DSB per a subun i t wa s expec t ed . The r esu l t s of 
t he s e i nves t iga t i ons are presented i n F i g . 5 . Af ter RSV dec r ea s e 
i n t he dose range down t o 50 Gy i t s va l ue inc r ea s e s aga in a s 
t he dos e gr ows up t o 550 Cy , and t he na r r ow max i.murn wi t h r S ~ . I. 5 
is [ormed . The n RSV a ga in dec reas e s t!own t o the va l u e obt a i ned 
a t t he dose -50 Gy. To make the exp lana t i on o f th e se unexpe c ted 
da ta mor e c l ea r , one more cu r ve i s pl o t ted i n Fi g . 5 . I t s hows 
t he pa r t o f DNA r e l ea sed f rom DMC due t o DSB a s a f unc t i on of 
t he dos e - F(D). The solid curve wa s ca lcu lat ed t h eor etica l l y / 2 ~ 
t r ia ngl e s show ou r dat a ob t a i ned on the c e l l s V79-4 / 14 / The 
r S (D) cu r ve ca n be expl a i ned i n th e f'o l l owi ng way : in t he dos e 
r ans e up t o 50 Gy the behavi our o f th e cur ve is the r e s ul t of 
t he de s pi r a l izar i on of DNA su pe r co i l su bun i t s owi ng t o SSB, 
whi c h l ea ds t o a sl owi ng sed i ment a t i on . At t he do s e of t he or 
der o f 50 Gy all subun i t s a r e de sp ira l i zed a nd comp l exe s have 
the s l owe st sed i men t a t i on ve loc i t y . The part o f r el eased DNA 
a t 50 Gy amoun t on l y t o 3::, t herefo r e comp l e xe s destruc t ed i n 
t his wa y (a nd f r ee f r a gnen t s o f D I~A ) do not a ffec t ed the v a l ue 
o f r S. In t he next dos e r ang e f r om 50 t o 550 Gy t he r el a t i v e 
v e l oc i t y o f s ediment at i on grows qu ickl y a nd the pa r t of re l eas ed 
DNA achi ev ed 6 7 ~ . We as sume that a s a r e su l t of re l ea se o f DNA 
f r a grocn t s a c ons i dera hl e c ornpac t i za t i on o f co mplexe s t a ke s p l ac e , 
and t hei r s ed i men t at ion v e l oc i t y grolVs . Af t er the maximum a t 
550 Gy t he RSV a ga i n de crease s , si nc e the compl exes veloc i t y o f 
f re e DNA f r agment s whi ch decrea se s due t o de crea s e in t he mol e
cu l a r wei ght. Be s i de s , destruction of th e r emai n i ng c ompl exe s 
goe s on , wh i c h l ead s t o t he r upt u r e of t he i r compac t nes s . 

Bu t a ll t he se cons i der a t ions a r e of some i n t eres t on l y f or 
th e case when a l l DNA-cont a i n i ng component s sedimen t a te in one 
a gg r e gat e wi t h a cer t a i n mean velocity . Th i s assump t i on i s pro
v ed by our expe r iment s a i med a t studying t he s ed i men ta t i on be 
hav i our of the mi x t ur e , wh i ch cons i s t s o f non i r r adi a t ed , or 
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checking, ce l l s ( 30~ ) and ce l l s i r r ad ia t ed wi t h a hi gh dose 
(70:;) . The r esu l t s l i s t ed i n the Tabl e show, that i f t he mi xt ure 
i nclude s ce l l s i r r adia t ed wi t h do se les s t han 550 Gy , t he s ed i 
men t at i on ve l oc i t y o f t he agRr e ga te dec rease s (because o f non
de st r oye d compl exe s ) , and i f t he r e a r e ce l l s i r r ad i a t ed wi t h 
dos es ove r 550 Gy, the vel oc ity of sed i mentat i on i ncr ea s e s . 

Tabl ~ 

e lat i ve sedimen ta tion ve l oc:ity of mi xture oj' noni.rrad.i ated 
( J O:',; ) a nd i pP!1dia ted (70 ', ) cells 

Dos e , Gy	 r5 r 5 .
dose	 ml X 

300 1.1 7 1.05 

500 I. 50 l. J3 

750 0 . 60 0 . 97 

800 0 . 60 1.07 

1000 0 .43 0.93 

On t he bas i s o f t he afore~nen t i oned fac ts one can ca l cu l a t e 
t he ag gr ega t e s ed imenta t i on veloci t y i n t he f i r s t ap proxi mat io n 
by t he RSV of t he DNA-conta ining mi xtu r e co mponen t s i n t he f o l 
l owing way: 

(3 ) rS = A rSde sp, B rSu.s . f FrS trag m.' 

where A i s t he pe rcentage o f subun i t s hav i ng a r e l a t i ve s edi 
men t a t i on ve l oci t y rSdes p. and d espi ralized du e t o SSB (hav i ng 
no DSB) ; B i s t he pe r cen t a ge of des troyed subuni t s wh i ch l os t 
DNA f r agment s due t o USB, their sedimen ta tion vel oci t y being 
rSd. s . : F is t he percenta ge of free DNA wi th t he s ed imen t a t i on 
v el oc i t y rS rm gm: 

On t he bas l s of obv i ous assumptions that a t the 550 Gy dos e 
A = 0 (pr ac t i c a ll y all subunits have DSB) and t he mean va lue o f 
rSr ragm. is 0 . 3 ,...e obta in rSd . s . = 3.8. The resu lts of these 
cal culat ions are s hown i n Fig .5 by the dashed curve with the 
maximum a t 550 Gy . In f a c t , rS rr agm , (and consequently rSd . s . ) 
depends upon the i rradiation dose; neve r t he l e s s , one can af f i r m 
that ou r a ssumption on the DSB r ole i n the growt h of t he curve 
in	 the 50-550 Gy dos e r ange is true . 

Our ideas were a l so checked in compara tive exper i men ts wi t h 
other types of r ad i a t i on. The dependence rS(D), ob ta ined f or 
,'-rays, neu t r ons and 1:?c ions is presented in Fig . 6 . It follows 
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Fi g .B . Re l at i v e sedimentat i on 
elocity of DUC VB dose of y 

vaue ; neu t l'On8 and 12C i ons. 
Abscis8ae - dose s i n Gy; ordi 

./' 
' / - nates - DNC RSI' i n ve l -a trive 

uni t s . 

JOo D, Gy , ' 0 lUI) 100 

f r om the dat a of paper s ~ , 6 ! t ha t , f or exampl e, a - pa r t i cl e s 
wi t h LET 66 keV!tL m a r e mor e e ff ec t ive i n t he DNA rel ea s e pr oce ss , 
than Y - rays , and 12 C ions r e l ea se the DNA perc en t age , appr ox i 
ma t e l y comparabl e wi t h the one fo r y ·-r ay s . However , her e t he 
va r i a tion o f the sp a tial di s t r i bu t i on o f DNA br eak s man i f e s t s 
i t se l f a ga in . A shape o f t he cu rve s in Fig. 6 cl e arl y d emons tr a te s 
t he DNA DSB i nf l uen ce on t he mlc s ed i mentat i on behav i our : [ or 
the n eu t rons (in t he LET r ange f r om 30 t o 1000 keV! /lm) an i n
crea s e o f r S(D) s t a r t s at l ower do se s and f or 12 C ion s a t h i g he r 
dos e s , t han i n t he ca s e o f y- r ays . 

The r esul t s pr e s en t ed i n t h i s paper r ev e a l t he po s s i b il i t y 
of using t he D ~C study met hod f or the DNA br ea ks y i e ld es t i ma 
tion . The same cur v e r S (D) he l ps in princip l e t o de t er mine a t 
t he s ame t i me t he SSN yi eld ~a t l ow dose s) and t he 5SB yiel d 
(a t h i gh dos es ) i n a wide do se r ange. The c a l cul a t i on o f th e 
DNA DSB yi el d a t t he y - i r r adiat i o n wi l l be publ i sh ed . 

Aut hor s a r e deepl y gr a t e f ul to Acade mic i an G. iJ. Fler ov f or 
the per mi s s i on t o ca r r y ou t experiment s at the U- 200 accelera
t o r in t he Labora t ory of lillclea r Rea c t i ons (J I NR) and t ,o V.P . Sy 
soev f or a s s i s t ance i n our work a t the JBR-2 pul s e r ea c t or in 
t he Labor ator y o f Neu t r on Physic s (J INR). He t hank A. Kr uq 
M. Laucher, B. Rich t e r and D.Shagd aryn ( or t ec hni ca l a ss is t ance. 
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Jpurpe6ep r., nanHAYc H. n . EI9-85-385 
B3al1MocBA3b MeM<AY CeAHMeHTaUHOHH.... H CBO'1CTBaMH AIlK-Me>16paHHblX 
KOMnneKCOB H OAHO- H AByHHTCB.... H paapblBaMH nHK npH 06ny4eHHH y-ny4aMH, 
HMnynbcHblM01 HeihpOHaMI1 01 "OHaM01 12C 

llpenc raaneau 3KCnepHMCtlTanbHble AaHHl.Ie 0 ceAHMeHTaUHOHHOM nOBeAeHH01 
AHK 013 KIleTOK K01TaHCKor o XOMR" Kil V79-4 II peayns re r e 06ny4eHHA KneTOK y
nY4aMH ( 137CS). HMnynb c>thIMH "c<iTflOHilMH /peawrop HIiP-2 na60paTopH01 >teHTpoHHOli 
lllH3HK01 ml AI1. Ay6Ha! " YCKOPC" tlhIMH l10tlaMH 12C !UHKnOTpoH Y-200 na60paTOpH01 
AAepHWX peaK U01H ml Rll , I1YGlI ll ! I) W01 poKOM A01ana30He A03. C nOMOUlbll 3KCnepHMeH
TOa C O1 3ny ..eH01.... 01 pa3 1tOr u K""CCTB ,' n60CHoaalibi npeAnonOllel lHA 0 ponH OAHO
01 ABy tlHTCnl.lX ( 0) 3Pblll 01l 'U It, D H3M '~ He H 01 H CeAI1HeHTaU01O"HblX CSOilCTB AHK-MeH6paH
HbIX KOMIlIlC KCOU . OI5cY1"AaeTcR 1l03HO)t(IiOCl b OI\C.,KH O1HAyKU01H 01 oenapauaa pa3pbl
BOB nHK Hi) ocs-oae KllliO Oi, 33UHC'....OCT 01 OTHOC01TenbHoii CKOPOCT01 CeAHMeHTau0101 
KOMnneKCOIl OT A03Ll 06 /1>"ICI. 01A. 

Pa60T a BbinonHeHa B na60paTopHH AAepHblX n po6n eM H na60paTOP0101 HeHTpoHHOH 
lllH3HKH OI1RI1. 

fipen pHHT O&beAHHeHHorO HBCTHTyTa RAe p l 

Erzqraber G.• La p i du s I .L. 
Relati on between Sed i mentation Behaviour of DNA-Membrane 
and DNA S i nCl e- and Dou b l e- s trend Br eaks after Irradiation 
with }~ Ray ~ . Pul se Neut r ons , and 12c Ions 

The exper i men t a I datil on sed imen t a t ion bc hav i ou r of 

EI9-85-385 
Compl ex es 

ONA-lll=brane 
complexes at I r ra d i a ti o n of the Ch inese hamst er ce l l s (v79- 4) i n a wide 
dose ranqe o f 127c s y - r ay s , pu lse neutrons [ r eac rcr IB!t- 2, Labo r a t o r y of 
Neutron Physics. JI NR, Dubn a) and acc e l e r a t ed J2C i on s ( cyc l o t r on U-200, 
Laboratory of Nuclea r Reac tions , J I UR, Oubnal a re presen t ed . An asslr1p t i on 
on the ro)e of ONA si nCl le - and doub l e - s t r end breaks In chllnn l ng the sed i men 
tation properties of O I~I\ -rnembrane comp l ex es hil S be en con f irmed by the ex pe 
riments with rad i a tion of dif feren t qualIty. The po s s i bi l i t y of estimating 
induction and repa ir of DNA brea ks on t he basis o f de ~enden cc o f the r ela
tive sedilllentati o n velocit y of comp l ex e s on the irrnd iati on do~ ~ i s dis
cussed. 

The investiga tion has been perfo rmed at the Laborato ry o f Nuclear 
Problems and Laboratory of Neutron Phy s i c s , JIlIR. 
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