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WHAMBRERHAMNRE A EEHGMAM Aso/R., 3 T HREBRE P (BSO M H# L H

HAHRA T A R A AR T O RT. SIRAR 8RN EHH & BSO 8B Asu/R, BHH ICs,
{5823 TRECP <<0.01); K3 B BSO BREL 1M i 388 40 MM 2, XU 25 MM SE A 2805 Ases /R, BRI PY B 45 B
HERGSHERMAMH K S-HBMGSDERENEN BEFRT T HEEAR (Aw/PIKF (P <0.01);
BSO fB# Asio/R. ZHHPIE GSH F B GST FHAEH BEMTRECP <0.01). iR FY .BSO fA B
¥ Aso/R. BHA AR R E L0 K84 :BSO HE R A GSH 4 &, B 5 4 MK GSH K
FHTH GST St RMAMAGARTENAGEEH IR EEERBEWEEFE.,

SEE MR MR EEAAYE, THERLRE

PEESHLS R734.2

fip 988 41 I &) 2 B 41 25 44 (Multidrug Resistance,
MDR)E S BB M BT kMM EBEFEZ —,
Har, ERSbEEMN RGNS MR R T2 E
. LA E R (ADM) B AMRE A . B EH
HAMRAMR AR HE R (GSH) §BMFHHTHE
E$ W 1R B (Buthionine Sulfoximine, BSO) i %% £ H #i
AR TR A R AR AVLE#TT T LK.

1 #HE5F%
L1 fajg 2 fota e 33 4

RRAWRE Aso iR (Aso/P)FI B EFEFR 25
% ADM #ER ¥ MDR Sl — Aso/R, IF L RER TP 4
REEFRESH LLYU/PMFNLE. H— S8 100 U/mDE
RPMI—1640 ¥ # MW+, ¥ 37C . HMMEBE S 5%CO, #1 95%
ZRH CO, EPIHESR.
1.2 #&

ADM A E X #| Farmitalia 7§ ;BSO hh - T A E¥
HRTEM,
1.3 ICso";i']/r‘i

EuaRmaERRE, SR 4X10' B, BEIER
6 WG MARF®RENLEY EF SdERENERBTERNR
HHCHEEBYRETHARRERMHE, FELE PR
HAWIE R 50% MBI B R IC.
1.4 WA GSHATFARL

SHPOU R MBS RS 0. 125% R OB ML L, A
PL3E A PBS bW (pH7. 40 S 2 K, BB L5 R
SUKBE—EERBF . HIRI%K,4C 10000X g, B 15
min, R EE WS K Tietze EVR S MM EK GSH &8 . 4%
P opg/mg ERHERR.
1.5 tajg Aot S-#48(GSTYEHRM L

MM R ek R L, B ERTEM 4 ml 50 mmol/L

» FBRWHRHAESTREN  L#,200000

Tris — HCI 48 ¥ ¥ (pH7. 40,4 0. 25 mol/L RS B L H &5

¥,4C 105 000X g ,Bf0 20 min, L LW S 8 Adachi ¥

B sE GST &4E.

1.6 Z9RA4FRE
AEEHREE, UG LEAEE M,

2 ZBER
2.1 BSO #9fiders A&

BSO % B 7E 200 pg/ml YU B, XF Aso/P #1 As/R. A0H
WMH T, HIE 2000 pg/ml Y Lo, RWARBYEHFE
FHMEMFER.

2.2 mpirdHE BSO *Mmppithagid &

LA 200 pg/ml jF| & BSO 5 R MFE ADM BRA N H, B
ADM Xt Asie/R. 9088 4E I HY ICs{H B 0. 09883 0. 0102 pg/ml
(n=8)FEF 0.0186+0. 0127 pg/mi(n =8) (P <<0.01),{H3

Asi/P T R By IC 18 T .
2.3 fmppFe# % ¥ BSO/ADM #f A;,/P @ pp 69 1% R
(L&D

®1 HRMEIFE BSO/ADM 3 A,,/P HRBHENT
M (Xts,n=3)
Effect of cell-inhibition dose of BSO/ADM on
Ase/P cell-growth (X¥ts, n=3)

Cell number (X 104/ml)

Tab 1

BSO (pg/ml}

ADM (0) ADM (0. 02 ug/ml)
0 18.5+1.9 10.011. 84
2000 19.343.1% 9.7+2.5%8
3000 18. 3+ 1. 5% 9.3%+1. 5%
4000 17.34:3. 2% 8.743. 8%
5000 16.042. 7% 8.3+1.5%48

A : P <0.01 vs control (BSO=0, ADM=0); v¢: P >
0.05 wvs control; Ay P >0.05 ws BSO=0; %: P <
0.01 vs ADM=0
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2.4 ape ¥4 K ¥ BSO/ADM # A,./R, % o ¢4 145
ROLED

%2 HHRNSINE BSO/ADM X A.,/R, 4B HIEE ) #
W (xts,n=3>
Effect of cell-inhibition dose of BSO/ADM on
Asw/R; cell-growth (Xts, n=3)

Tab 2

Cell number (X 10*/ml)

BSO (ug/mb
ADM (0) ADM (0. 02 pg/ml)
0 18.8+3.9 18.04+3.54
2000 16.3+1.6 15. 7+1. 6%
3000 14.743.1 13.7+4.1%
4000 12.7+2.6% 12.3+1.6%4
5000 9.6+£2.1% 9.041.7%48

A: P >0.05 vs control; ¥¢; P <{0.01 ws control;
%: P >0.05 vs (ADM=0); A: P <0.01 vs BSO=0

2.5 mppA ik GSHAFTLASD

#* 3 BSO XK GSH FRBIFW(ZLs,n=7)
Tab 3 Effects of BSO on intracellular GSH content (¥ +

sy m=T)
GSH content (ug/mg-protein)
BSO (pg/ml) P
Asy/P Asi/R;
0 1.01+0.23 3.3440.51 <0.01
200 0.4840.16 0.86+0.20 <0. 05
P <6, 01 <0.01

2.6 P GST FHF(LAL

% 4 BSO MHARA GST EMNBM ELsn=T)
Tab 4 Effects of BSO on intracellular glutathione S-
transferases (GST) activity (XLs, n=7)

GST activity (IU/L)

BSO (ug/ml) P
Ass /P Asi /R,
0 26. 431 2. 88 56.431+6.95 <<0.01
200 21.43+3.36 39.7115.56 <<0.01
P >0.05 <0.01
3 itit

3.1 BSO i# $#ArAinsh M ad it K sk

GSH EFETAYARANREENEEORE
e HEBFEARAAEEREMN T EABRE,
AT BE X 40 1 7 RKBE 5 4 .GSH 8 R RS 518
FHREH 4L .DNA B HRHFHE . BSRESMHR

RV ENEFETVXR.GST BEIVE 1 HAH
B GSH 5EREYREES SN —REBR.H
e, EEWEAN,GSH 5 GST A &, BRIP4
YA EEY BEARELY TG HEERE
A TFHREIRY LT RBEN LS hEBENR,
E i, 853 GST gL X YR 5 GSH W& R, —
FERE T VRN @RE. LR, AT R R R &
RAE; BT EWHR T Lk LS8 40 B X U 254
B4 AR RE 1, BB A M P A B2 S B, R ER
¥ GSH K1 GST FEHEREMMIE, RBENNES
R/ ST A A R A B N R R R R T I PO LIS 9T
AR EREE R R

BSO B—FALERNEAER, ER V-5 & B
A bk RS L B (Y-glutamyl-cysteine-synthetase ) f
7R ] 33 4 30 4 7R BE PELIST 40 i GSH & /8, M T P& I 48
B GSH K, B W] BB I B ST 25 ) A R d
3.2 BSO i % MDR %8 &9 4%t 45 A 5 R4

ABF KRR, BSO K FEFE200 pg/ml KL T o, X
Asio/P F1 Asio /R A o B Bl 4E A . LA 200 pg/
ml 77 & BSO 5 £ 5 ¥ K ADM & R, #il/§ ADM xf
Aso/R, A8 HEFE F A 1Cso{H B . T B . % BA 3F 40 Mg 411 i
F & BSO BE AN H As/RAABBI AT
BSO ¥ B 7E2000 pg/ml DL LB, X As/P M Aswe/R,
MM EN A EENHEMR.H Au/R 2 M E UK,
HEHMEEIEAHX: AHMEH & BSO 5 ADM K&
N F s % Aseo/P SR EBE R ADM MBI /E A,
M A Aseo/R A0 MM E BRI A BSO WMHIER, B
HEZERRADHDMAMHERR . ARERERHA,
BSO WM E A TMHIBABT, A R ERAER
bR YT AT RE T L B ORI GE, FE R R AT U
1 g/kgif & BSO, 24 h Pt i & /> R 47T 4 K L I
S, & RBREMBAARHFEHR GSH KF
MR AN 20% LT, (B2 B4R /N R A 1R A %50
& BSO, 3 k3B O EH S LR IR
E NN RENOBRERERETEE.X—4A
HEMNERENFERET, YUK R GSH KF
T BB, B % 5 A 40 B XY B K ML BR (Ascorbate) # &
B AT E GSH B = M RWALAMEREF.
Hi,BSO RE N —MEXZLTMA XM RAE LK
M, BABIFHEEN AR, BT, X~ E AR
ML FHS R ERE B .
3.3 BSO ii $% MDR % 49 4t 45 A AL 2 4R

AHREN, Aw/R, MM A S & GSH T EE
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Aso/P 4HREA3HE,GST EH R As/P A MIAI21%; A
3F 41 M2 77 B BSO 4 FE Asoo/RAMG , BEM Asie/
R. 40 M P9 GSH & B fl GST {E#4r B T M 74% A0
30% , [F] B BB A 0 30 7% i 40 B id ADM M2 . R
B Aso/R 400 GSH it R EM GST W& N2
SHH ™4 MDR REMEEREZ —.BSO @i
HE AN M P GSH & A, [F] Bt (B e il T i 25 0B 9
GST &k, MY —GSH S8 VERBL , %
5 BARBRE, B R N ARBERB =S ME
By 2, 2o B Ak S 25 H o 5 B s A, WA T {5 6 8 5 % 4 BT
MR, RS PR AN H™ .10 BSO B
HEMSER, T2 AL ~EMHHAMAGSH §
A, (4R P9 GSH #6538 , B £ T3k GSH/GSSG ¥4,
SHAMIE TR,
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(M #5:1995-03-01; & [H :1995-10-18)

Study of the effects and mechanisms in overcoming drug resistance of

multidrug resistant cells with buthionine sulfoximine
Hu Yide, Qian Guisheng, Jin Yizun (Department of Respiratory Disease, Xingiao Hospital, Third Military Medical Univer-

sity, Chongging, 630037)

Abstract A preliminary study of the effects and mechanisms in overcoming drug resistance of an adri-

amycin-induced multidrug resistant variant of human lung adenocarcinoma (As.s/R.) with buthionine sulfox-

imine (BSO) was performed. It was found that a non-cell inhibitory dosage of BSO could decrease ICs, of

Asi/R: significantly ( P <{0.01). A large dosage of BSO could directly inhibit the multiplication of carcinoma

cells especially Asy/R.. Total glutathione (GSH) content and glutathionine S-transferase (GST) activity of

As,/R; were significantly higher than those of the parental cells but BSO could reduce cellular GSH content

and GST activity significantly ( P <{0. 01). These findings suggest that BSO can effectively overcome the

drug resistance of As,/R: through its cytotoxic effects on the cells. BSO can block GSH synthesis to reduce

cellular GSH content and interfere in GST activity which is the important cause to reverse the drug resistance

of drug-resistant cells or to kill the cells directly.
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