HY 2 SE Y B R

1990 4 F17% FH 2 M

MNNG XJ4Hf8 DNA & p K& F 43 Y &2 g™

TRE EhE R & W4E RYF RuE
(o 2 B Ay BRI 2630
f O E

AxRiAXmp £ £ K (FCM) ¥ 7 i #F £ T MNNG, ENNG # DMS
2} HelLa % DNA 4 & 2 # 4%, % MNNG (6.8umol/L)] &2 E, =
MR, DNA & i £ T %, S Hman eyt il 1d s e 4] 69 3¢ K 7 38 e, DMS
BRHEAMGAE R ENNG #5142,
%@F AKAMEAAAR, DNA, N-F £-N-#£-N-L s %45, HeLa s

N- B E-N-Ry2E-N-T K (MNNG),
N-ZZ-N-fZ-N-TEE K (ENNG) FafE
#h_HE (DMS) REBAUNREMLER, &
AR FRINSRERE LS DNA R, BRE
MR, X &y RE R BB AN, —
BHREARECOLENEEMERNEE
BEW,IANNEER N RS SAEEEE
X, L EE O ALy b b M BB R EE R
&Y, KICRARKNAE Y E A (flow cyto-
metry FCM) ERWZE T MNNG, ENNG #
DMS =FREZ) 88 89 5% 46 7 % HeLa 41 I
DNA &2 K401 R AL uE S 6N R,

8 fF &

4Bl HeLa CCL2 4hffitk, £ KE15%
B/NEME, 3mmol/L AEFl, BBFK 100
HALVEBR 0.1mg/ml #y 199 EFRED, §%
Ft 10° 4 B K TR 3 s RS IR R, 4B K 240
ERAHLE, SRAEHBNFETHRES
REER B, A I8 E Y 220, A
HEBERKT 90%, ARFEREHAR KR
BHEE R 5 B AT,

BSEEHRE K DNA 450 % 3 M SOk
51T BE#T. §2F 10 ARERERS

BHEY 60mm FyIEIRILY, F 7.4 X 10°Bq/
ml [*H] TdR (2.8 X 10"Bq/mmol, New En-

gland Nuclear) 4 # 20min, B HF E A
Kodak NTB;-0.05% i+ i MERMNNIES
Y, WELBRMNAF FERET R Sd. BRU
JGH Giemsa Hufs pHS5.75, & 24334 8 8 UL
5 1000 MMERM R AT & A AARIRH 38 R B
BEFRAOMAKA 3.7 X 10'Bq/ml[*H] TdR 4
B 2h J5 ] Hank BiK¥E, 2 BN, AR
IR F IR 458, 7E Beackman IR _E M o3
HEAN 4 DNA &%,

25%4b¥ MNNG, ];NNG F1DMS ¥4
Sigma P=fh, FTE/KCERERHIEL 500 pg/ml £y
B, —20°CYKERE . REBRNRIRE
RARFERBEIIAMBEE SR, HHBA
AR AEFERBROTKIE,

FCM ##% | Z0EIRAHI&, NEE
A HeLa ZAiE BRI G rpEE (PBS) /Il
Berkfa, OB 0.25% BEEEHLE, BN
A 5ml PBS, FIMERAMERITR & #E A
BLVE, B PBS %k 2 ¥k, BT 0.5ml fo4n
ME#H, AESSEERAEREAKRSL70% .
EER, RET 4CKHEPEH, 2. e %
CEEERAR (FMEREAKR 10°4), B
DERCE, A PBS %2 R FELFHR,.ET
#7 0.5ml, M A RNase (%55 Seraral Labora-

* BREAHLESHHTE, 3860155
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lies LTD #E) 1—2 3 (40 ug/ml), 37°C ¢
{8 30min {7 BNEKIE {5 1E RNase FI1E S
m PBS = 2.0ml, AB/MA R Z % (EB)
10041 F FRMMERT (EBRK K E % 50
pg/ml) 385, BERAETKIA TR % B 30min
JE%& o, 3.FCM JE: B FCM-1 B X 4
Bt Bt ET4ENE DNA SEAHIE, 2H
B rh R R B Ak R B SR A, SR
ZE IBM MALER. LLBHIIE % 2W gy
EFHOE BRI, B K % 488nm,
% PTG 5 B RO B AR B, ok
BRI B R RN A S MR S B Tt B
MED—BEFEER, BEARERATE
PR ITENZEIE T4 b of AT R PO iR
40 M 2T 43 75 A B A5 AT B IR SRR 6)
HIH o

& e S

—- MNNG 4058 4 89 %

7E f % B9 24h 1 6.8umol /Ly MNNG
S A R AR K, HIEAE R RIRT 24h,
BFIERNAIE TR 80%, HIREE 10.2pmol/

L, FEIBARein2imE, i RueE in 2

o BN 13.6 pmol/L K, REEENMIE
B, BENARRBDE 20%, ML
ZB T (FF Do

B 1-7 11 Hela 84 MNNG (6.8xmol/
L, 2b) B EERIBRD, BLIBBE
17h [ RAKFE. B UHITR 8 AKH
fagksain, {H40f@ DNA ARIERTH, £
FA MRS RIEETE 0% EHBLRET
[*HITdR #RICARIAGE M S AR 2 8m 70%,
##% MNNG BRI A F 354 38% (A
l)o

=. DNA 48t FCM 445

F 6.8pmol /L MNNG (& 2 i 4)%b28 24
hEC(S#).d(SBHA G, + M )5
Kbk B m, HBEMA MNNG [5aURE3F A
Rk (B 28 7.8.9), 96h C Fi d ZB4
Fogni 4> Bl m 235 2.2 £5, Mo 4
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#1 MNNG 3 HeLa iz £0B®
Table 1 Effect of MNNG on the growth
of HeLa cells

A5 ik I TBIC/NGY )| 7R T SR 96| T 15 AR BB
groups Dose time(h) | viable | totalX 10’
0 24 97.5 3.8
48 96.0 7.0
1 72 94.0 15.0
56 94.0 30.1
6.80pmol/L| 24 95.0 3.0
48 94.0 4.3
z 72 85.0 6.0
96 80.0 10.0
10.2umol/L 24 84.0 2.6
48 80.0 3.2
3 72 65.0 4.0
96 50.0 4.8
13.6pumol/L 24 70.0 2.4
43 40.0
4 72 30.0 2.9
96 20.0

Cultures were set up at 10° cells/ml 24h before
MNNG exposure Viable cells only were counted.
Each datum represents the mean of 3 experiments,,

‘i IOOH- 4100
=~ 90 dgg ~
z 0
-§ 8of ol
2 0 170
gy dan o2
% 60 60 %
=} B
= 50 150 s
T 40 o 2
=
=1 =
J 30 B
% 30
20 420
10 10

0 2 6 12 17 24 36 48
Time after MNNG treatment,h
1 MNNG (6.80 umol/L) 3 HeLa a4 350
[*H] TdR j#) DNA #hgm
Fig. 1 The effect of MNNG 6.8 umol/L, on
Cell division of a random population of He-

" La cells and the incorporation of [°H] TdR

into DNA,
a: percent of interphase cells incorporating |*HT
TdR following 2h MNNG exposure,(#lll Jcontrol
averages are 38% at each point, b: The effect of
2h MNNG exposure on Mitotic index of a random
population of HeLa cells, ([Z_]) control mitotic
index is expressed as 100%.



(G, + S BRI WM TIENFERW 5%, HE
2 % o B (10.2 pmol/L FI 13.6umol/L)
MNNG #5[82%E LA, HiHH DNA & &

BRI (a #4>) (H¥EX B 4EH0 6.8 pmol /L
FBAEDRAEMRED (E 285, 6) B MNNG
BN, REKGEMNE, @ B L 51

: . 3 .
! CONTROL 2 MNNG 6h MNNG 12h
b 68.8 © b 605 b 6.7
c 185 c 221 c 26
| I A d 174 4 177
VA Dl 1 1l Moy, -
4 5 10.2 amol/L 6 13.6 umol/L
' - ~ MNNG 24h MNNG 4h ° MNNG 24h
b 55.0 a 8.7 a 11.9
c 255 b ,54.2 b 43.6
d 195 T e o213 c 25.1
[ M, diss [ d 144
1 . A A, .
5 {7 MNNG 4ah [} 8 MNNG 728 {19 MNNG s6h
'E b 463 N b 30.0° a 4.8
g c 2.2 ¢ 43.2 b 30.7
— d 265 Wb d 26.8 c 394
3 ! | d 25.1
O U it b D N
10 U1 2
ENNG 4sh ENNG 72h ENNG 96h
b 545 b &6.1 : b 557
c 228 c 261 - c.25.1
, d 229 d 18.8 o d 192
4.‘ ks A — g, P
13 4 DMS 72h Ps DMS 96h
DMS 4h i b 419 i a 56
b 404 c’ 399 L b 24.6
c 343 d
: d 18.2 : c 427
d 164 ) \\ a4 o1
5 N | AN A e
0 64 128.192 0 64 128 192 0 64 128 192

Channel number (relative fluorescence intensity)

BE2 MNNG. ENNG 1 DMS 3} HeLa #ifg DNA $#HEm
Fig. 2 Effect on MNNG, ENNG and DMS on the pattern of DNA distribution in HeLa cells

Number 2—4, 7—15: 6.80 umol/L, The percentage of célls showed in above figures a: channels
16—39, b: channels 40—59 c: channel 60—98 d: channels 99—125

Mo

=, SRR BHLR

ENNG &5 MNNG fHbbAR, MR % B it
(9 2 f9 10+ 11, 12) REEFIE C IS HMaLL B
DRI, T HHRPAR. 548 ik B
DMS 12 B A0 1 CEEL 2 89 13, 14,
15),96h & C 5> N Rt FRAARY 2.4 £, d 3
S RO 2.3 £,

it it
AXH FCM W Z % MNNG &8 54
KHE s Hmipgm e SEH H BE RRINE

R MR 25 RN T, PHITAR 47
R0 R IR RN B2 DNA & B g R 1
THAAYS M. 7ESL il E RATELE T MNNG
ENNG F1 DMS =z bzt DNA & & ,4
MR SRR S TR R, N EHRHXE
Fris L FIBOM TR B 9, MNNG, ENNG,
DMS f N7 % 35 13 B 04 (g 7= % 43 9 68 %,
11%,83%, O° sl W iy 01 4 51 %
7.5%, 7%, 0.2%% WS Fh e 16 3 & 2 1y
HeLa #0345 DNA ##5E A LW S 11461
B RRAE RS N AL e b 3%, B 540l e
ML 5 DNA FRERRRSE S B R 18 3%,
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EFFECTS OF MNNG ON DNA SYNTHESIS AND ITS
DISTRIBUTION IN CELLS

Wu Wei Lin Bohai

(The Institute of Biophysics, Academia Sinica, Beijing)

Cao Enhua Xin Shumin Cao Shaogqi Zhang Youling

ABSTRACT

The effect of three alkylation agents MNNG, ENNG and DMS on HeLa cells grown in
culture were examined and the pattern of DNA distribution in cells were analysed by flow
cytofluorometry. The results show the cell division was partly inhibited and the rate of DNA
synthesis in cells decreased after treatment of MNNG. The proportion of cells in § phase
increased with increasing of exposure time to above control levels. DMS shown a similar
phenomenon but ENNG only caused a little increase of S phase cells.

Key words Flow cytofluorometry, DNA, N-methyl-N-nitro-N-nitrosoguanidine, HeLa cell
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