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Preliminary pharmacodynamic study of STS as an adjuvant of
the chemotherapy drugs in Vitro and in Vivo
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[ Abstract]Objective: To study whether sodium thiosulfate (STS) can be used as an adjuvant of the chemotherapy
drugs. Methods: The cytotoxicity of STS combined with ADM, MMC, CDDP, 5Fu, MTX and VCR (X PPC/ml) respec-
tively on the cells of BET-7402 and MG c80-3 was studied by MTT test in vito. The ascitic hepatoma (Hz) in mice were
adopted to detemine the anticancer effect of STS adjuvant of ADM.MMC and CDDP. Being treated with STS(L 25~2 5
g/mz) 30 min before dug administration, 20 patients of hepatocellular carcinoma (HCC) were camied on transcatheter arte-
rial chemoembolization with ADM.MMC and CDDP to observe the adjuvant effect of STS. Results; The anticancer activity
of ADM and the other agents respectively adjuvantwith STS (500 g/ ml) were not obviously influented ¢ P=> 0. 05), but
that for CDDP was influented . It was poven that the survival time of ascitic hepatoma treated with ADM (6 mg/kg), MMC
(L 4 mg/kg) and CDDP (45mg/kg) alone or three drugs in addition to STS (350 mg/ kg, 35 mg/ kg) respectively was not
significantly different ( P> Q. 05). The survival time of each groups was significantly longer than that of contwl group ( P
< 0 00D1). It have also been proven that STS adjuvant of ADM, MMC and CDDP was not decreased the chemotherapry ef-
fect (RR=60%) by transcatheter arterial chemoembolization in HCC, simultaneously it alleviated the nausea and vomiting
in 70% patients. Conclusion; The study provides evidence that in vivo, STS (1 25~2 5 g/m?) can be used as an adju-
vant of chemotherapy drugs, such as ADM,; MMC, incduding CDDP, and so on, for decreasing nausea and vomiting effe cts,
espacially for transcatheter chemotherapy .

Key words: Tumor; Sodium thiosulfate; Transcatheter chemotherapy; Adjuvant; Phamacodynamic; MTT method

RS20 B R AOIK BIRFER B IREVE K RIB T 25, 2 DU e 25 ™, e eh

SRR 10 1998— 08— 245 Wil FI 43 1998— 12— 28 Hﬁﬁﬂﬁ%ﬁ%%#iﬁﬁ%mﬁﬁﬁ%° JiE 2
FEGIUH AR A\ FHE SO R (850003 0115) AU 9250 Bk S8 AN TR 7 AH AR A8
fE % B fE, JH TR S0 B0 0 ORI 361005) AT 77487 B 3 & AE FH. B0 S8 P 24 it S &40
Rk (CDDP) 50185 % (ADM) . £ 245 % € (MMC ) 2525




(R ED 1999 4E 55 18 #5553 #i

289

2 FEERF, el B 5 MR P Bl it 25 75 o A,
5] B 3 R R, e K420 [ gk B4R
kS A CDDP, 454 STS® XU AL T7”
1991 45 [ P [k 1 i O 45 362 77 W 3 I8 8 L7
BT . AR TR ER BN (STS) 24 5L CDDP $i i i
W, (E A R T e AR B AR L. % CDDP
5 Hofth Hf 2618 2 K7 . T STS 5 CDDP BAAR 19 5
b0 2454 I 754 H40 VR P BRI P 4 PR 3% 4030
20 i 1 P 400 L T il 35 i BT
H2) B8 7K 8 A5 4098 s 56, WF 90 STS 5 ADM.,
MMC.CDDP % 6 Fhfuss 256 H 25 300, Ik 5w
.

1 FPRATG

L1 25557

Fi 5 2 N & K F) Farmitalia Carlo Erba, 22345
# C HHAKYOWA AF], iEEHN =/ HA
W), S-EURMERE C SFU) N JHIA 24245,
HHZ S (MTX) A Bl i), K3 B
(VCRO R BFPHI 25, FBH%E 2 PYM) NILJ5
W TR 2] P, 3X 7 MR A IR i 5 A
(ROET 5, B 4% % 24 I 5 e A B2 1) — T 3% T 1)
(1000X PPC/mD), -20 “Cfig 17 % F (447 — JA sk BT
PLAD. BARBRRR BN s W2 ) 7 . 3- (4,
5)- T FE-0-1 18R (2. 5)-2K ik RAL DY M S (MTT)
N Sigma 7, ZH R AR (OMSO) N Eifg 4Lk T
J 775, RPMI 1640 A Gibeo 7=, AR5 4 4

Hr 4k,
1.2 ik
1.2 1 2590k eaa pu b A I MITT 2530005

s HC Oy iR 75 A FHE BEL-7402 A1 B
Jii MG c80-3 ZH M, MLy ALSE, WA £ LL 1X
10*/ 5L (180 DRI+ 96 FLIGIRM, 5 %C02 HHL4H
MREE TR, K H IS [RREE STS, &R FE 73518 10
g ~20 000 Hg/ml, BEAMKREE® 3 Mt fl, 3 RKJa
F O3 FEEE .35 (570 nm) T DG3022 ( B 51 L 74
OB S, BUR K STS 4B 10
i 1L 2208 A TR BE (102X PPC/ml) A 1 4% I 3% 064 Ik
J& (1X PPC/mD ] ADM .MMC .CDDP #i 8024, 1E
FH T35 500 AR R 4RA. 3 K5 A MTT SE 0. M
seidy eh 4R STS 5 ADM .MM, 45 5] /& CDDP & H
JE A — € (40%0) 1  AE F i) Se A STS 24 W)k B
(<3500 Hg/ml). HUSTS (KR FE 500 Hg/ml) 53 5l 5
ADM . MMC.CDDP.5FU .MTX F1VCR (Z¥)4 i &

398 TXPPC/mDA F, AEF T A B 2 Flvs
Y1 B, 1 L3R 2 52 OD {8, SZI6 %5 5 =K.

1.2, 2/ ERAF I R AR A AR /s BB /K 284 P (HL22)
C B2t s sl #H Ll 12X 107 BT 5~6
JE 4 BALB/ C /N B G 1 2%, Pojs Hhols B2 2 9256 5
Wrs g, Gy 6 (7 R/ H, WE . ) H,
Puges 24 2 4 /) SRR 23 i I s 3 N ADM (6 mg/
kg) MMC (1. 4 mg/kg) F1 CDDP (4 5 mg/kg) 5% 4
(CAP)(12 5 mg/kg); Py 5 STS A A AH K/ B
WU $ZRT 45 53 MR i 4 43 3 33 S A R 94 5 1) ST'S
(35mg/ kg 5% 350 mg/kg) JoF 4% EIRPUEZG FIE 4
2, BTSN AT IS . LR A PR, L g
SRR SR FH BB R 2 R AR

1.2. 3 FFEAT shlikcke Ze4br7 . A4 B3t 40 1] 94
il 55 38 1, &2 . R 29~85 %, PRI
Il PRA=Ak, B BRI CT 21 NG FA FRAE 6 B3 A
Jer, o T30 27 ) I 13451 955 AT Shibk ot 3 1k
7 Gl Wl R gt ke 28) AT B Thag, L
GG, IEH & A #4797, SRA Seldinger Hi R,
28 I B ik o R A, R B I N T A B ik
TR SR SEAT e 78 2, #EVE ADM 50 mg/m” MMC
5 mg/m> 1 CDDP 50 mg/m>. 40 15195 N BEHL 53 B 5
Y — AR NALIT T 30 20k AER Bk HHEVE 1,25 ~
2.5 g/m>STS; 5 —HAE A ANALIT R 30 23 8 ILTE K
ML R (0. 4 mg/kg). JATTIT RIEHIRR 1 2 B SRS
BEAT . 95 AR A2 S a0, MR i R B ) V) AR v 2
1979 4F 5 PAE AL WHO 26 T-HU 25 3R & N 1)
4y kit Vi A7

2 # R

2.1 JEYAMIE 5 MTT BE05%E OD ) % &
BEL-7402 1 MGc80-3 J& 4 i ££ 7< 10°%/ L ~ 5
X 10%/FLI5 i 45 OD i 2 BF A 2k 5 R (&
BERER).
2.2 STS X9 40 iE 1 frIs2mn
N BEL-7402 TN 15 Ji MGe80-3 401 LA 7
X10%/ FLE R T 96 FLIREE 7, W H IS R
STS FF 577 3 K. 24 STS W <500 Hg/ml B, STS
XV P e A B P A T B R AR (P > 0. 05) (&
1.
2.3 STS 5 ADM.MMC #1 CDDP %524 & FH i %
AN S STS (1 g/ ml ~ 10 000 tg/ml) 7y il 55
ADM .MM C F1 CDDP (1>X PPC/ml. 10X PPC/ mD & H
%if MG ¢80-3 A1 BEL-7402 i1 (7> 10°/FL)1EFH 3 K



290

W B 55 . BRACHR BRAN7E U A S 1 B 24 25 X 1P Wt 9

J&i» RN F FR B (AR K S A A (B 2). FEAR AN
24 STS (500 Hg/mD), B 5 CDDP & FH A 2 mm4h( P
<< 0. 001, 5 ADM 4§ 6 P25 (1X PPC/ mD & F Xt
MG c80-3 4 i) A= KA FH G 252 (P = 0. 05)
( 3); %F BEL-7402 J 41 At A3 #HACL A 1 FH 45 3%

(R RER).

¢ 120 r

%100

ﬁé 80

3

§ 60 I' [——wmGCc80-3

g 40 [ |-=—BEL-7402

E‘é 20

§ 0 1 L L 1 1 L L
jg STS u g/mt
2O, S S S

S

Bl1  ANFEHREE STS %t BEL-7402 Al MGc80-3 J& 4H i 4=

B
& 120
# 100 —— ADH-1
=, e
% 60 —A— CDDP-1
g w > ADM-10
. " —¥— 1C-10
i‘% . | |~ opno
S
B2 ARREMREESTS 5 (1X PPC/ml, 10X PPC/mD

& FH IR M Ge80-3 4 At AE K fy 521

%120
¥ OJ ADM
ﬁ100
) B MC
e ] M CDDP *
% 60

as-Fu
# 40 *
® MTX
-3
# 20 VCR
—~
g 0

X8 #+5TS

K3 STS(500 tg/mD) 5 6 Fidi @2 (1X PPC/mD & H
I} 2% 5 % M Ge80-3 21 it F) 52
X p< 0001, HAKH p> 005

2.4 STS 5P 256 H/IN B R /KR A A
e

AN K BUFJE (Ho) 4R DA 1. 2X 107 B4 7
BALB/C /INRERE J5, /) BORGE ™ A 7K, 28 10~ 13
FIFGRFET:. % ] ADM.MMC #1 CDDP B4 H 24
e A 1S AR FEIKRE STS (35 mg/ kg 5 350 mg/kg, #
W26 29) 6, 1X 3 20 B Vs B bRt EAH B B ZE K
(& D, 5 3 H [AJ6 B3 25 (P =>>0.05), BeA H
LI NN B G TR R 2N S NS =Y A 1T
DL CAP A # CDDP [HK-& FH 24 75 BUAS [F FE B3R I7
RMEREE 1.

1 STS GHUEZG A FA X Hoo B /KR A (1 7o Rd 14

o AETE R FEI T
%) (mg/ kg) i AERCGDARCGD
L ANHnA STS (0
Xof BZH (A= 2 250 1.8+1.37 7 7
ADM(6), MMC(1. 4), CDDP(4 5) 30.0+6 0 7 7
2. JMH STS (35) 7
ADM(6), MMC(1. 4),CDDP(4. 5) 31.5+7.8* 7 7
ADM(6), MMC(1. 4), CAP(12 5) 34 2+4 9% 7 7
3. I STS (350)
ADM(6), MMC(1. 4),CDDP(4 5) 36 5+4 2% 7 6

ADM (6), MM C(1. 4)CAP(12. 5) 36. 04 57 7 7

* p< 0. 001 (FHZ54H 55 B A L0

2.5 STS 5 ADM .MMC F1 CDDP 4 F X FF 36 9 A
NERRgaAL|

20 151 JHF-98 99 N Bk A N Ay7 R STS 5
ADM .MMC F1 CDDP Z5%)4 5 ls A A [FIFE B 1
ZEf, MR 4N, Horhse a3 B,
H 9l Fase 5 Bl B 3 Fl S BCRN 60% (12
20). X GERE AN STS 597 41 (20 1) A A7 (5 R
KRB ARG RS B EE, T Sk A N AT #T B
FI1.25~2.5 g/m” [¥) STS XHIa 42 55 A 1) 3% Lo WX i
MRERE R % (R 2,

£2 MAITHESTS 5 ADM, MMC 1 CDDP & FIXHR A
o K I 1 5

PFHIBRAE 5 4R (00
H S 0 B i 11 IS Vi
Kk R 20 20100 3(15 4(20) 3(15) 84
(0. 4mg/ kg im)
STS 20 14700 2(10 4(20) 0o 000)

(1.25~2. 5g/m2iv)

3 W

1980 4F Howell 11 Taetle & 55 7F /N BB Y52 &



(R ED 1999 4E 55 18 #5553 #i

291

HESE.STS 5 CDDP & H g 2 7 1 CDDP X}
B R B VE . WS, AR AT B L M
45T KGRI & CDDP, MR 945 T STS BeA 2B
1k O P R . IR TS O %
InAe2EALyT W ADM A/ B¢ MMC hn |- CDDP 45 %
FhpisE 24, STS 5 CDDP LALAMH HAhbusw 265 A
TEREG S INAE F, P9 A0 AR L B AiRGE.

TEARAL, ERIE STS C> 1 000 g/ml) 3t ik 88 4
P B9 AE KA I F, 10 500 Pg/ml () STS N JE B
RELME (P =>0.05), fIKHSE K] STS (500 Mg/ml) 5
ADM, MMC % 5 Fift, 97 25 (1 X PPC/mD) & FHINF, #%
H BB R iE P G B R W P> 0. 05), {HX) CD-
DP &2 50 ( P<< 0.001, (454 36% ~42%
I D, FRAT B 1 K55 % . ADM .MM C . CD-
DP Al 5-FU HHEGF 15t B -4 B A K 1 A,
S5l R 98 A AALIT 13 1 3 P 25 3 A L
AL ADM MMC i1 CDDP 5 STS & Fl
— DB SR . H o /N BRI R Y 11 5256 3R B,
PERTL T A FHFER STS ( 35 mg/ kg 5% 350 mg/ kg,
FA24F A FIZE R 0 14 g/ m>F 1. 4 g/mD PG,
i 5 ADM .MMC 1 CDDP B4 FH 265 X 3 Ao e
246 R X 3 H/NR A A S R B W
ZEHCP<T0.001) . MMIX 3 48] /N 447 B 6
FMEZERHCP>0.05).

Howell 255t STS 2590488 2 775 W 52 % WA,
MK A STS 4 g/m2 Ja g /N 2. lf‘ag/m2 i ik
T RS AR IE B ML th STS WP (R FR7E 410 Pg/ml
A, FERTLERE 4 /NI, FRATTHERT 3 ik A A7 5
BIKHEVE STS 125 ~2.5 o/m> 4 Wi A L3¢ STS
KPR KAR T 500 tg/ml, R4 LL ADM .
MMC A3, 3% CDDP ()% Fhfise 258 & 5 H.
STS [ RLH, FER AN A 42 PR KT & 1 CD-
DP BX & H 24, BEBIT IE N J5 CDDP Hidis 25 Fhi 21 44
TEFRT| LI B T AL R4 4.

BT (15 PRI 72 3% BH . S N AL TT T ik
T STS (1. 25~ 2. 5 g/m*) BEAE FFE VAT I A 2R
1% 60 %, SAEAT R ] 70 V0 N % 0 IR I Ry
W7 JE IR RAE N B Mg [ B, STS M A% k. &l

VRN A S8 A o 0 100 26 0 B 70 (8 15 32
BT AR . A STS RS B I3 RS AL B
AR BT . BL CDDP (500mg/m?®) = B Hifs 25 Bk &
R A B IR, T SRR K, i
L), (LT N i BT MR O S-FR
RSt O FNE S SR AR S B
THORI BT VA 6 7 ol 22 0 N 2T 4B 1 5-33 € i 2
1, SEORL R, TR STS % B AE Jydm i g
T SR 41T B e PR 1 % 2 U T e
iy SEE s L SR L, TR /> S- 0 J ) B, SL AL
et

Z % LWk

(0 sk g peiFAE (A D, %0 R 2. AT (M ). B,
Ep R R R 1993: 553,

(2)  Graves T. Emesis as complication of cancer chemotherapy: patho-
physiologyy importance, and treatment (7l Phamacotherapy,
1992, 12: 337.

(3 BRI kAl B 540 . 25 F B KIE 45 K 50) BGTRA < X B 1k
977 A7 R (0 ). oh ORI A, 1991, 18 343

(4] JEBRE. fohomizs a6 Kt ab e (. g6 86 34 M
R TR a7 (M. dbst. AL see k. o [ B A 22 ALK
FHEA AR 1991707

(5) MR ko BULAE 25 MTT Skl B S 25 9 U
R0, b B SR ah 24 1996 4. 21.

(6] Howell SB. Pfeifle CE, Wung WE, et al. Intraperitoneal cis-di-
amminedi chloroplatinum with systemic thiosulfate protection (.
Cancer Res, 1983, 43. 1426.

(7] moAkes, sfpee Emm AT (A, ki & g, & B
WM ). Jb5t: JE5t BERL A 2. b E B A R K 220 & R
k1996 14.

(8 Fpoi. seesn s N Zs Bimsa(Ad. B 25 1. 22
sy M. s AR TR AR 1993, 1103,

(9) Makham A, Sorkin E M. Ondansetron. An update of its therapeu-
tic use in chemotherapy-induced and postoperative nausea and vom-
iting (J). Drugs 1993, 45.931.

(10) Schworer H, Racke K, Kilbinger H. Cisplatin increases the release
of 5-hydroxytryptamine (5-HT) from the isolated vascularly perfused
small integine of the guinea pig : involvement of 5-HT3 receptors
0l. Naunyn Schmiedebergs Arch Pharmacol 1991, 344. 143.

(it Ko Rz . bk 75 4t )



