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WE AT ARSI IK(GSH)*HIR44(CDDP)FT 2 24 @R 2 69 %50, 5 S8R s R ALY A
=@ xtRE4e, GSH4L. CDDP4L. GSH+CDDP4E#tAT %%, GSHA 4% 1 200 mg/(kg - d)i% 43K &,
F#AREHGSH, AT RRALEH 5 24 52 3K, CDDPALT $2 R — K IE4)IR4620 mg/kg. x> RAEFAk
Bt A A, AL S R, R AT AL I . AL R A 4 EARGR A, W F R JiAT
Gt F oAb, HRE, dRAmLE EARKE 5T ST, MAECERGIERK, GSHAL T A
xR AAR e T B % £ F(P>0.05). CDDPZL. GSH+CDDPZEE HL T 6 B 49 B 447 5| I %, 4 GiRmf
TRBWMERE D, 5O BAREAHA L F M £ F(P<0.01). GSH+CDDP4L5CDDP224H
o &R F R T H(P<0.05). RYISBLHIRITIT4A T 49 3 EARIRY FA — R a9 R 15

S e IECY iR B ) ol 1K S AN E e R EER N

The Protective Effect of Glutathione on Chromosome Aberration of Mice

Induced by Cisplatin
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Abstract To study the effect of glutathione (GSH) on chromosome aberration induced by cisplatin (CDDP),
Kunming mice in the experiment were randomly divided into the control group, GSH group, CDDP group, and group
of GSH+CDDP. The mice of GSH Group were injected with Glutathione by tail vein in accordance with 1 200 mg/(kg-d)
in three days. The control group were injected with the same volume of normal saline. The CDDP group were injected
once with Cisplatin of 20 mg/kg on the 2™ day. The blood sample was drawn by the tail vein of mice for routine blood
test. Kill the mice and get the bone marrows for nucleated cell count, micronucleus test and chromosome G banding.
Read the slides with double-blind method and carry out the statistical analysis. The results showed that, for the control
group, the numbers and morphology of the chromosome were regular, and the micronucleus was seldom observed.
The comparison between the GSH group and the control group showed no difference (P>0.05). For the mice of CDDP
group and GSH+CDDP group, the bone marrow depression was distinctly, and the chromosome aberration rates and
micronucleus rates were significantly increased, which were significantly different from the control group (P<0.01).
The aberration rate in the GSH+CDDP group was significantly lower than that in the CDDP group (P<0.05). These
findings suggest that the glutathione has a definite protective effect on the chromosome damage induced by cisplatin.
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I 41 (cisplatin, CDDP) X 44 I 3 — 24 Jk — S 4%
B, R, HAPuEs . fEHm. 5
ZPPUR 25 RE R BJC RS S 24 555 A,
NI SR . B e
o BER R R A SR AR, N AT A T TR R
Mgz —" AR RN FEZEAFHIE. B
WV B RRETE . AR RS, IR R AR ST
FEE BT A FIEAL)FOR AN i 5 74 ) 3 A
T(G-CSF)AEP, 741 i, CDDPAMY 5 DNAZE 5,
JE S DNASE P FIE [A] A2 €, 115 H.5 | EEDNAF 2 4 44
WrZ, Ak & & M gL AR AR, AR R Y,
AL LA AR B WIHETR 2K £ lEH-145 ) By 1k
ISR 755 K B 4 4 (5 A g A 1y NIVl 1 44 o)
CDDP 5 & G o A W5 A2 TCAT A T WE 5 28 1 5
BRI N H AT, SRy 2 1AL 1 T
AT I 254 SRR 2>, 5 IR Fo6) 1 s I 2 1 4k
J7 R R T A ). i RS B H K (reduced
glutathione, GSH) & A= W) 74 P 5 R B A AL 77, &
REVCE 2 Py, A TT 52 e 40 i 00 AR 2 3 m i i
SAEE RN A RIS, Al s o R IR s
W1 TN I 1 ER S R HEE, A7 B TR AT i
J7 1) 75 @ AE T, i H.GSHAE S ) £ CDDP5| 2 (1)
B 23 PEE, ASBEARCDDPH 6l i g 48 i A= K 1 52 i,
5% M CDDPF S (1 48 i 7 72, (R G 2 7 77 = 11
GSHXTCDDPHUH 4 44451 17 5 W AL 111 7 F A7 4] 5% 1
WA 4E . ASHFST K FH GSHIEC A CDDPAE H -1/ i,
H (1 1E T W 2 CDDPF & Yo (0 44 Wi A% K2 4t 4846 7]
GSHII 5, ¥R 1 GSHAT JC i 47 44 (A4 i A2/ FH 1)
RIS, A7 S EAALAAS P i S TR I R, AN
TR IR T RO ML 375 A /) B 1 i 400 i 4% £ Ak i
AR (PIARAFVE FH, DI PR 8 FH 85 B T sl 4 I 1 1)
AL B ESEHESE I A

1 MRI5AEE
1.1 FERXFI R EH

CDDP(F§ 1% 1l 25 ), #ik +520110203); GSH( 1L
ARGk 25 4 R 2 W, ik 5201202263); Bk KAl
#(Colchicine, [ 24 4k 22 W 71 A7 FRA 7], #ik 5
20120711); X H & BE(XSP-BM-12C, |- i 1 % 4}
2R HIE A 7)), HEE KB #(HW.SY, 21756
B AT BOHU(TGL-16G, L2 st REA A 2%
I o B E G A R SR EMIEV2.0; BC-2300

HEAS 11 3l — 23 BF AL 23 BT A (T B 2 W) S LR A
1.2 ¥

e B EL IR B, BETE, PR EE22~28 g, HITE M
ERESER SRR . B SE, H BRKOK.

1.3 KB AES %%

{5 LA PR /N ER20 5, BEATL A A 44 2% (%
40 . GSHAL(1 200 mg/kg, i.v.)» CDDPZ(20 mg/kg, i.v.)
FIGSH+CDDPAL, X Fe 4 7 5 S5 AR i) A= 3 B K.
F 251016524 h, 7EARIKG 2524 W5 A /N GG S Ak
BE, WML SRR AR AbFESIYIETA h
¥4 mg/kglB I8 0.1% KA1 % . GSHALFICDDP
2 FH 24 70 AR I DR 7 B 45 S DO T A A, S
A 5y e SR, 1 R EEE RROK
1.4 /N IE SAG)

NS N T R 3 290.5 emid E1 2 kR I
20 pL, SR J5 kA H 3l — 4 B 3 40 i o A kAT
D5, W52 LR RIS TR o e HASC UE B 15 34,
i FHECE R
1.5 BEHEZMARBMO)EZEEEITEHE

B/ B 86 V0.5 mL, 37 BIVE N 2 v & 471
W20 LLAT ZWEEPE N, 7670 IR A, Pkt i
20 pnL550.38 mLA BE (0.1 mol/L&: iR ¥ W)V )
TR W, RS R gl MO it e, T A 48
THERA R ST 50 0 () B % B B8 20 L, ¥ N TF Ei
T B AT A% AN M 5= A K 5 % 1 40 T~ 38 5
<10 REAE £
1.6 /NEEBEMMEEABTIE

FUUME NG FA AR A8 /N B, BB, FH AR BE 25 7K ol
VB BE 1 SR I 5 41 Y, 0.075 mol/L KCI. 37 °C/K
RIS AL T30 min, A1 mL B C A0 [ 22 W P - oK
Bt =3 1) AT T [d] o, T 344), B5.0(1500 r/min,
10 min), 7 3, Dogric b e i, 2047 7 e B0
b, bV R R AN MR . BRI b
T2~ 40 R, WK, TRORE AT R T GR A L 2
W3R 5, SRR AL B, Giemsafl1 %415 min, H KK
Ue, W, bRARSESE —'s, WEER . BT
W 5% G0 R 3 1R A 1) v ST A P, SR T LR BT
AR ARG E, T SRR 2R (%) o
1.7 MR EBEMARMIZIE

SUMERG AR BT 41/ o HUBCE, T 2R L
K BTRE, I UESRAFIETR . 1000 r/min S 025 min, 3
b, T i A A R, W 4, 142 Gimesa
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PR AT G th, ZERKIPYEIG, BAR TR WA
8, WEER Fo WS ECS A/ B A o 18 o
EIE 2 Gy 21 4 Bl (PCE) 4L, & v 41 000/1NPCE, il
SE T IA% IMPCE 40 Hu 4k, TR 2 LT 20 R RoR
1.8 Hit=EHH

{F HISPSS 13.04¢8 v 4R A AT £ 4 70 #fr, 25 21k
s DA Bl 22 (eks) KR, SR L DRI 25 5 22 2 B
YL, P<0.050 Z= A Gevh 2758 o

2 H#R
2.1 /R IDE AAG T 43 4

L5 5% W ZH AH Eb, CDDPZ /N i H 4% 0011
I EEAT T T R, 22 5% B AT Gt 24 3 L(P<0.01);
5 CDDP# L%, GSH+CDDPZH (1) 4 4 Jfa A ifiL /N B
BHWE BT, 25 BA G EE L(P<0.01)(#]).

22 ERBZMARBNESR

5%} B 21 EL A, CDDPAL 1) 6 43 4% 41 i %5 1]
BRI, 255 MUE 5 (P<0.01); GSH+CDDP 5
CDDPA LU i # A k% 4l %A e B 7, WA W

5 (P<0.05)(F1).
23 MEEREAEARTIEER
AN AN R B g B A H HIEE

SEUF, Yotk g 3T vt A 22 R g (o R (E12), GSHAL S
XPRALARLE, 25 5 B vk = L (ER2, P>0.05), L]
GSHA & RN HAG # ik, CDDP4L. CDDP+GSH#!
o BEGH M G AR R AR AR, BRI e AR T R
TR (E3), Yt pRms AR % 50 A L, 22 78
G175 X (P<0.01). CDDP+GSHZ /) B 641
it G € A4 iy A% 2 B SR T-CDDPYL, % 5 A 4i it
2 (32, P<0.05).

F1 R I E WA N 25 R (n=6, X+5)
Table 1 The results of routine blood test of mice(rn=6, X+s)

151 Fan A ML A I H /MR % H
Groups WBC(x10°/L) HGB(g/L) RBC(x10"/L) PLT(x10'/L)
Control 8.7420.86 153.71£12.87 9.32+0.56 11.2548.94
GSH 8.5041.90 134.57+10.72 8.29+0.48 7.88+6.35
CDDP 3.58+0.994 145.38+12.61 8.84+0.72 4.78+1.054
GSH+CDDP 6.55+1.13* 152.17+21.14 9.02+0.70 12.71£12.52%

4P<0.01, 53T AUAHLEE; *P<0.01, 5CDDPALAHLE; WBC: HAIMI% H ; HGB: IL£L4 4; RBC: £L41 fu % H; PLT: fi/MREH .
AP<0.01, compared with the control group; *P<0.01, compared with the CDDP group; WBC: number of white blood cells; HGB: hemoglo-

bin; RBC: number of red blood cells; PLT: number of platelets.

351

0 F 1 I

25 1

20

Number of nucleated cells (x10°)

Control GSH CDDP CDDP+GSH

#P<0.01, 55X LA LE; 4P<0.05, 5 CDDPAAALL.
*P<0.01, compared with the control group; 4P<0.05, compared with the
CDDP group.
Bl &3RWE DR BHEARAENEL
Fig.1 The difference in the number of nucleated cells of

marrows among the mice groups

24 MR EHEMEBEMZANKIEER

5 S0 2 AR AR B T ARG BT 5% B3 B 1R 1
%, X HRZH 5 GSHA 1k th B0 ) HL AR AR AR (11 4), W
YUARLE, BA R ER, BIGSHA S A HA 5
PE. MICDDPALYGHE T o] WK 2 % w2 (1E]5)

CDDP#l. GSH+CDDPZ /] i  # 41 1 155 #%
Wi A% %6 55 50 ZH A L, 22 R B3 (P<0.01), it
BICDDPXT /I Bl 1 %% 6 44 B A 81 5 1) 75 A48 RLRY,
GSH+CDDPA i #% W 42 2 W] W I T-CDDP4, P4l
FHEE, 2257 BAT 400t 2% 5 (P<0.05), Z/RGSHXS /)
R 0 0 PR A e A EL AT — s (R T T (GR3)

3 it
R, I R4 S 07 2449 75 8 44 FE T35 /96 97
(24 R R D, B BEIT . 1A Z AL Rk
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R2 DR EBEAMRRERRER (n=5, Xts)

Table 2 The chromosome aberration rate of bone marrow cells of mice(n=5, x+s)

iR MRy A% 41 LN K POERENRESCH)|

Groups Number of aberrant cells Number of observed cells Chromosome aberration rates(%)
CDDP 21 142 14.81+0.182*

GSH 10 162 6.17+0.172°

CDDP+GSH 18 151 11.87+0.081%**

Control 6 136 4.41£0.235

*P<0.01, "P>0.05, 5 X HUZH AT LL; “P<0.05, 5 CDDPAAHLE o
*P<(0.01,"P>0.05, compared with control group; “P<0.05, compared with CDDP group.

B2 3 BRENREREEEARRGET(10x100) O+ QNI ERR AR, @ @NWTR Gtk
Fig.2 The normal chromosome and G banding of the control @ and @) are aberrant rod-like chromosomes, (3) and (@) are broken chromosomes.
group mice (10x100) El3 CDDPLARE S {K(10x100)

Fig.3 The aberrant chromosomes of the CDDP group (10x100)

i SK TR M . PSR G
The arrows indicate the micronucleus. The arrows indicate the micronucleus.
El4 GSHZEBBEMAIK K AR A 5% T W ER(10x100) [E5 CDDPEBFEEAIIE F FRAC IR T W ER (10x40)

Fig.4 Marrow cells of GSH group under microscope (10x100) Fig.5 Marrow cells of CDDP group under microscope (10x40)
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Table 3 The micronucleus rates of bone marrow cells of mice (n=5, X£s)
415 SIMIZPCE%L PCE#{ THAZ IR Z 7 (%o0)
Groups Number of PCEs with micronucleus Number of PCEs Micronucleus rates(%o)
CDDP 34 4502 7.53+0.639*
GSH 12 4728 2.54+0.105%
CDDP+GSH 23 4 667 4.93+0.095%*
Control 9 4500 2.01+0.907

*P<0.01, *P>0.05, 5 Xt RA1A LL; *P<0.05, 5 CDDPZIAHLL »

*P<0.01, "P>0.05, compared with control group; “P<0.05, compared with CDDP group.

Y M AE Y4 B R -(G-CSF)4%: . {HE 20 A\ ki 4 Jfi— .
T 0 b 4 V% o) 3 DR 1~ (ehGM-CSF)A# FH 50Uk I 24 %%
B4 2 1 R 1 o 11 A Y72 6 il 1 ST G T e B
SNy PO AR S ) B TL-11 5 51 A K R 2k
WEANR RN B, IR FXT s 3g 8 14y
TRy TE A ra ),

AT RAER, IR 2 H R R BN R 21—
Tl 25U 2540, (AR G R S oh R s B 2
CDDPXJH B\ fR& I g HL ] 32 B2 A A 3043,
TR R PR 4547 2 B )04, L5 el B 4
it k. FEAkyT IR, CDDPR5E S 85040 i i 7~
AR B RS, B R ) 4 A,
SECLVETE R B, I 6 A0 A A AR, i 4n e
AP 49 5 b S 140 B . CDDP A B £ 56 i
BG40, T 40 DNASE BB LS, T
DNAS i FIRNAK 5%, M1 H00 i 40 Mo 23 24, B8] ify 3
SRR 73 24 1) 1 B AN 3 5 7 B0 P, s 4
LR T, AT 5 R S R, i AR T 4k R R
PR BE I 11 055

GSH/E (A 2 M 1Mz A H 2 R 45 &
I =K, A AN AN L P () AR T, 2 R
R SREE D ILTE R L A, BRI R A Y IR A
J A B R, ORA A0 BRI ) S e, A RF 4 M 1E
AU, AT VR T W TR 1 T B, EAL
7 25 ok P an AU, TR B B IR
i, GSHAE % W0 2 Fiillg, 18 i 55 5 k1 B
IS4G O, Fe AL RO 2 AR B R 24 o id 1) el 2
(P HE, AT IS 23 B A7 b A2 i ) 4 B i 2
(1) H 1, 85 T 254 B AR = ) T LA 257 4,
TRAP B 52 52 P 4 f Bl sz B B D g . SR A,
GSHAE A B ST 2595 ke BN LA —
ENME SRR, A8 TR I eERIEH, e
/>CDDP 3 (1) S #4551, fERAP sz, GSHA B

AZCDDP Jif 88 4t i i) A= KA I E H, A 52 CDDP
755 1 4 i R T, GSH5 CDDPRE A F 25 A B 1%
CDDPX -9 41 i 1) 4 FHU7

L RS B R R b e SRR LI A 2 —
WA, A, 2T AR LIV
I GAT I, BEAS 5 W1 i ) il Dy g . 550 IR LE
&, CDDPZ. I # Wl e {8 B 42 1) R B, 3 ICDDP
X5 /)N BRI B A 0 ) B 2 T — 1 5 I (P<0.01);
LCDDPZI A b, GSH+CDDPZL ¥t 43 Bt LT, %
HIGSH /N B B 385 1 D BE 7 A4 T — 2 AR 4 1
o $&/RGSHAEXTHLCDDPH LI 140 MU B, M
T a8 2] ok m 8 5

‘A A0 M B A A i R g 1 ) e
o A 0 H 22—, BMCI A2 4k mI i e 2 i 32 I ) g
()52 BRI A5 DL AHF 53R W, CDDP4L /) i1
BMCHIE 418 Wk, A 2541/ [’BMC I3
P — o R I, 2 B GSHXTCDDPH | & 1 1
652 0 HAT — € IR AE FH (P<0.05)

B 00 M € A ey A 0 A — T B ) et A
BEMEARSG 0. G (W A () A N R O — 2 i B
2y Al st AL B IGAE . ARWESTR A N A
GSHAICDDP J .41 3 FICDDPRAE F /N, 45 1
it 7, GSH+CDDPZH 5 CDDP4L A LU - 16 41 ity 4 {1
AR A W B T [, 3 R 6 S8 45 SR M1 45 GSH
XJ HHCDDPH | (1) 1 #E I 5 A B 2 1818 524
(P<0.05). W GSHXICDDP| i 1)1 it 41 i 4 4
sl AR ELATHIHIAE L, 920 T e (4 Bh g T,
1% /> CDDP¥ #5 il /E F S (B AR o

TROAZ A2 400 P % 0 W 284 27 i 22 52 5% Wi 1
TEA0 A 22 53 22 5 W39 B A0 40 B AZ A R a5 4 o
TR AR I 2 G E A 401407 1) — /N BBUB R A, REAS DU Ak
SRS T A R G (A4 S0 I SR RN G AR ) 7
U IR AN T A% 24 240, A H AT PR B A A9 %
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HRABY). BUBINEETBZ —. ALK LERE
9, GSHfE B A HICDDP A& 1/ Bl BiEg 2 Y4l
i B TE i, S I CDDPS | F 3 6 1 3 v
2 AR I (P<0.05), $27~GSHAE 2 i G 4 44
DNA FesE Ve b — e AR R, ATl e o fA e A%,
TR AR A A — 2 R E .

ZEAy DL b Sz 45 S GSHATCDDPS | 1)1 6
P B G AR B A — RS H, T AR R IR
N FHCDDPIEAT 98 4k 7 I (0 41l B FH 24, - %
{KCDDP1 st #E 1 A R o AR, AT vF
YrGSHAWHICDDP ¥ G (2 44 453 47 15 H, 36 75 ZEAE4H
W27 b R LB REAT 23— D R AT, LA
0 W R FH 24 BRI T S B2 1) S 36 A 4R
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