0

A M M I KT O Ay DU 2 D A MU AIE 5
OB EEST AR EDE (L NELRRBERAER, SN 5100052 ERAZHER N
510632)

HESES RI65 XHEiFRERS A
DOI  10.6039/j.issn.1001-0408.2013.09.07

XEHS 1001-0408(2013)09-0787-04

W OE B9 AR IR O A5 R 30 2 4 69 IR SN | A R WA A ST ALK B 00 08 T SRR B . 7 ik 4R IAL
18] 3 B SR VB K A 1A45) B B SR P TR P 6 I 928 m e, SRR T A v e 3E b & (MTS) skAe ) & P M 7K 5T % B 4 3% (DOC) | A8
2 (5-FU) 1§ & % 2% (BLM) )i 44 (CDDP) , %k &3 % (NVB) . & ik 44 (NDP) . & B4 (GEM) 3% £ ¥ £ (MTA) A= 75 b B K 5
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W) BE, 3T AR 2h 4 64 AR R MR 0K S JE M B4 K . NDP>CDDP>NVB >GEM >5-FU>MTA >DOC>BLM, J& % i 7K : NDP>
L-OHP>CDDP>NVB=GEM>5-FU>BLM>DOC; 5xPPC B, 3} 4t 5 25 # 44 4L B AR K A 5 1 #4 7K : NDP=CDDP >GEM >
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Sensitivity Study of Malignant Pleural Effusion and Ascites to 9 Commonly-used Anti-cancer Drugs in vitro
CHEN Juan', CHENG Guo-hua’, CHEN Li-pai', WANG Xiao-le' (1.The Affiliated Cancer Hospital of Guangzhou
Medical College, Guangzhou 510095, China; 2.College of Pharmacy, Jinan University, Guangzhou 510632,
China)

ABSTRACT OBJECTIVE: To determine the sensitivity of malignant pleural effusion and ascites to 9 commonly-used anti-cancer
drugs in vitro, and to provide reference for advanced cancer patients with malignant pleural effusion and ascites. METHODS: Can-
cer cells were extracted in 41 patients with malignant pleural effusion and 14 patients with malignant ascites. The sensitivity of ma-
lignant pleural effusion to Docetaxel (DOC) , 5-Fluorouracil (5-FU) , Bleomycin (BLM) , Cisplatin (CDDP) , Vinorelbine
(NVB), Nedaplatin (NDP), Gemcitabine (GEM) and Pemetrexed (MTA) were detected by MTS assay, as well as malignant asci-
tes to DOC, 5-FU, BLM, CDDP, NVB, NDP, GEM and Qxaliplatin (L-OHP). The inhibition effects of 8 anti-cancer drugs on
35 NSCLC patients among 41 patients with malignant pleural effusion cells were also detected. RESULTS: With the increase of an-
ti-cancer drugs concentration, the sensitivity of cancer cells to them was increasing. The sensitivity of malignant pleural effusion to
anti-cancer drugs at concentration of 1xPPC (peak plasma concentration) was NDP>CDDP>NVB>GEM>5-FU>MTA >DOC>
BLM; and the sensitivity of ascites to anti-cancer drugs at concentration of 1 xPPC was NDP>L-OHP>CDDP>NVB=GEM>
5-FU>BLM>DOC. The sensitivity of malignant pleural effusion to anti-cancer drugs at concentration of 5xXPPC was NDP=CD-
DP>GEM>NVB>5-FU>DOC>MTA>BLM; and the sensitivity of malignant ascites to anti-cancer drugs at concentration of 5x
PPC was NDP=CDDP>L-OHP>NVB>GEM>5-FU>BLM>DOC. There were significant differences among the inhibitory ef-
fects of 8 anti-cancer drugs on NSCLC patients (P<<0.001). CONCLUSIONS: For advanced cancer patients with malignant pleural
effusion and ascites, platinum compounds is the first choice for chemotherapy regimens, followed by NVB and GEM. We could ad-
just the drug dosage according to the result of sensitivity test, which could significantly improve therapeutic efficacy and reduce
side effects.

KEY WORDS MTS assay; Malignant pleural effusion and ascites; Anti-cancer drugs; Sensitivity
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1.2 #@m5iH

A AR K B EE (NVB, L5 100901, HLKS « 4
3710 mg) \ Z P3RS (DOC, #E5 - 101202, HLA : 20 mg:
0.5 ml) ¥ IR YIJT S 2507 BR 28wl $ A3 5 50 bR 18 0 7 S i
(5-FU, iR i35 25\ A BR A /] k5 : 101204, A%« 0.25
g:10 ml) ; 75 HERFR Ik 85 R (BLM, #i VLI 1E 245\ I A
2N A, 5 2 101001, BUAS - A5 32 15 mg) 5 7 55 FH 43 8 401
(NDP, 5 & il 2575 R\ 7] , It 5 : 1020011DD, BiL##% : 4 37 10
mg) ; 7 5F A £6 B2 7 74 A I (GEM, 3 [ ALk A WL S
AT93194A, FLH : 43 52 200 mg) ; 41T 51 #& (CDDP, it 5 .
110103, A% : 30 mg: 6 ml) . 7E 5 H %5 32 #h %€ 4 (MTA, it
51110101, Bk : 52 0.2 ) ¥ VTR BERR 2 LAY BR A )
PR 5 v 5k B Vb R AH (L-OHP, V15515 3 B 25 e i A B 23wl
H45:11012012, HUAK : 557 50 mg) 5 AUk B A1 43 2 v (R it
AR Y SR AT BRTEAT ] ) s RPMI-1640 5583 (3£ [
Gibco 28 Fl) s SR 2 L3 (321 Hyclone 24 ] ) 5 R 25 (1 Bl (H
5] B2 2 B2 B A P s TRRBIFSET ) s MT'S BRI T 200 M A
32857 45 (CellTiter 96® AQueous one solution cell proliferation
asaay ) (3 [E Promega /A F ) o
1.3 #RA&K

FE B K B 5 2011 4F 10 H £ 201245 10 A )M 24
R W 8 I8 s o e e 11 55 1911 I JB A B e s A, Hodho
P MK 41 45 [E /N4 M B 98E (NSCLC) 35 451 LM d8s 4 ) 4
9 150 IRk e e 1511 JRR v K 14 151 (B0 9 6 f51) L 2
IR EL AT P I 1 B S e 1) L S 1)
JiF9es 2 ) JR RIS 2 91) o AR I 151035 i BRZH 212 A i~y LA
KR F TR T2 . K AT I A . Hidh 5 26 41
29 5], A 21~84 %5 LAY R 59 % o TR MR K S84k
WL TC I SRS
2 FHik
2.1 BRAEIE

IR 25935 DL IR RR TR 9% 0l (PBS T8 T A , 2R EE
M 2R e (PPC) I MES Y 1.5 A%, /338 )5 T —20 CA R
RAF , ASCHR 2T HE 4% 2651 PPC AU 4331 9 DOC : 5 pmol/
L,5-FU: 100 pmol/L,BLM:2 pmol/L,CDDP:10 pmol/L ,NVB:
2 pmol/L,NDP: 20 pmol/L, GEM: 50 pmol/L, MTA: 100 umol/
L,L-OHP: 10 pmol/L,
2.2 YHBEEESE

He HE 7K TC A 2 SR AR SR L (8 10 w/ml IFZEHTEE™, 2 000 1
min B0 5 min 57 FIF, AEUIIE A 15 ml PBS W A&
i, B 15 mi A28 BE Sk 1.077 fl bk B3 40 B 0 B o o T s 0
S, G A LRI ESRE L 2 000 r/min 2.0 20 min, PO IR 164,
i) s PBS VIR Uk 2 WK, AN DTIE P 15 ml & 10 9% i 4 1.
T 1Y RPMI-1640 55 32 TR B, B 15 ml AT 425 FF >4 1.055 Ay itk
B A0 A 2 T O IR 2 R A AN B, 2 000 1/
min 2.0 20 min, YCHE A X2 50 1.055 [ 9k 2 40 6 4 5 i 37
AT %) B8 A 2, PBS VRV 2 U, LA 10 % JI 4 IS 1
RPMI-1640 £ 37 5 il 5% 20 20, 8 5 40 i e 55 ok 3% 10"/ml,
A4 20 MR P T 96 FLIEE IR A, B5FL 180 wl, 9 R LI 25434
FH PBS Wil £ , % 2 2V, 4371 iy 1xPPC . 5xPPC, fE 2t il il
BEJG AR BE 25 4% 20 pl, FRLE MR BB 3 AN AL , b 4y
SRRSO BR AL RS F2380) A i X B2 ORI 250 % 6
AEHL, BT 37 C 5% COREFRM PRI 72 ha , BRHLIMA
MTS 20 pl, 4k£E55 5% 4 h, BEAR 492 nm 37 <A RAL IO
Ji£ (ODAE) , M4kt OD 1434 25 %t g 4 B (g 4 i % (IR )
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IR=[1— (24941 OD fH — =5 1 T B4 41 OD {H )/ (4 B xJ HE 21
OD{H — 25 FAXF I ZH OD 1) 1% 100% 4 IR<<50% N AU,
50% <IR<<70% N "h FEHUE, IR=T0% 5 JE U, Hidr, #
JBR = e TR TP R R T 24 3 =1 — B
2.3 RETERYK R AERT S FhIEZA Y KO BRIt
SR 3R T 7 v A I 41 g A R K R X T 2 )
MTA .DOC,5-FU ,BLM,CDDP NVB NDP /% GEM H) gtk
5.
2.4  FEHERE/KRAERT S M IEZA Y KO BRIt
SR 3R T T A I 14 g P N K R X T E 2
L-OHP.DOC.5-FU,BLM,CDDP .NVB .NDP }, GEM ) # 2%
PR
2.5 STHEZGHIXT 35 5] NSCLC ik 48 A B30 1 4
R B R T 7 1 X A1 9193 PR B K BB A R 35 1)
NSCLC & U4 T 25 P fuske s, i A S 1144 SPSS16.0 1f
11407, R R E 5 229087 (One-way ANOVA) G314 i8 24
WXt 35 51 NSCLC Jig 7K 4H i 41 il £ F 19 2% 57+, P<<0.05 N 25 5%
HAGIEE L,
3 R
3.1 MK EAYNEBREER
S PE K AR XS 8 Fii i 25 i UM I 1
F1 BRIk S MMEAYWHERME (n=41)
Tab 1 Sensitivity of malignant pleural effusion cells to 8 an-
ti-cancer drugs(n=41)
JWmREE U MTA DOC 5-FU BLM CDDP NVB NDP GEM
IXPPC  HEEREE, A 0 0 0 2 25 3 30 15
TEMEL 6 4 11 1 713 6 13
Mg A 35 37 30 38 9 25 5013
HiEZ 0 146 98 268 73 780 390 878 366
fiiZ5%, % 854 902 732 927 220 610 122 634
SXPPC N 6 6 6 4 0 1 4 2
RO 1L 1319 4 116 0 14
AE A 240 20 16 33 0 1B 0 s
B 0 415 463 610 195 100 683 100 878
MZ%, % 585 537 390 805 0 317 0 122
Fh 2 145 ST SN, Bl B g 259 vl B 38 o, e 0k M K 4
MR ALZ BTG IN  FEVR TN 1xPPC IR, 388 P4 b 7K 441 it
B 245 W) 1 S0 R YK R - NDP>CDDP>NVB>GEM >
5-FU>MTA>DOC>BLM; £ ¢ & 2 5xPPC i, 45 14 Mg 7K 4
MaxTHeseE 25 UL R : NDP=CDDP>GEM>NVB>
5-FU>DOC>MTA>BLM,
3.2 BRI EAMNSREER
P PERE K AR XS 8 Firi i 25 9 i etk 2% 2,
rh 2% 2 S5 5T S0, B B des 259 (v B 3G, e 1 I K 4
MERUECR AR, FEHE A 1xPPC T, J P ERE /K 4R X bt
TSR YK :NDP>L-OHP>CDDP>NVB=GEM>
5-FU>BLM>DOC; £k & Jy 5 PPC I, Ja8 11 I A 40 i X g
25 URAE K Y : NDP=CDDP >L-OHP>NVB>GEM >
5-FU>BLM>DOC,
3.3 HLEZEHIRT NSCLC A7k 48 i e 30 sl 4 B
8 Pl i 25 ¥y X NSCLC M /K 20 Jf 119 TR D22 35 25 4 v
b 1xPPC B HdaE 2454 IR L5 L35 4 250 5 o0 5XPPC [T
TR IR LA 5(Fp "R P>0.05)
FH 2 3 AT, Bl A 098 25 W Wk B R 18 0, TR A ST 44 o
FEHR S 1xPPC B, $1 25 9 IR - B {E# U  : NDP > CD-
DP>GEM>NVB>5-FU>BLM>MTA >DOC; 7 it i 7 5
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F2 EMREKMEREYS S MIEA MMM (n=14)

Tab 2 Sensitivity of malignant ascites to 8 anti-cancer drugs

(n=14)
M R L-OHP DOC 5FU BLM CDDP NVB NDP GEM
IXPPC  FEME AN 6 0 0 0 7 2 1 s
L N 13 2 2 5 22
;N 4 B3 1 R 5 7 17
R, % 714 77 214 143 643 500 929 500
TiZ5%, % 26 923 786 857 357 500 7.1 500
S5XPPC  HERMEL A 12 13 1 14 4 4 6
REREA 1 13 2 0 7 0 3
;N 1 28 1 0 3 0 5

g, 923 143 429 214 100 846 100 643
255, % 77 8.7 511 786 0 154 0 357
£3 SHIEZIWXT NSCLC Bk MARI IR (¥ +5,n=35)
Tab 3 Inhibition rate of 8 anti-cancer drugs to pleural effu-
sion cells in NSCLC patients(X £ s,n=35)

2 TR ( X PPC) IR, %
DOC 1 2744151
5 470+213
5-FU 1 3384172
5 51.3%17.1
BLM 1 2814193
5 39.14205
CDDP 1 71.1£22.1
5 94.649.7
NVB 1 4514188
5 59.9420.3
NDP 1 7764185
5 972475
GEM 1 59.5+24.3
5 709+23.7
MTA 1 259+17.1
5 464223

F4 WYIREH IxPPC RHEAY IR B (PE)
Tab 4 Comparison of inhibition rate of anti-cancer drugs at
concentration of 1XPPC(P value)

7 5-FU  BLM CDDP NVB NDP GEM MTA
DOC - - <0001 <0001 <0001  <0.001 -
5-FU - <0.001 0015 <0.001  <0.001 -
BLM <0001 <0001 <0001  <0.001 -
CDDP <0.001 - 0012 <0.001
NVB <0.001 0.002  <0.001
NDP <0.001  <0.001
GEM <0.001

®5 HIRE AR HxPPCEHEAY IR LB (P1E)
Tab 5 Comparison of inhibition rate of anti-cancer drugs at
concentration of 5xPPC (P value)

%% 5FU BIM  CDDP NVB NDP GEM MTA
DOC - - <0.001 0004 <0001  <0.001 -
5-FU 0006  <0.001 - <0001 <0.001 -
BLM <0001 <0001 <0001 <0001 -
CDDP <0.001 - <0001 <0.001
NVB <0.001 0.014 0.001
NDP <0001 <0.001
GEM <0.001

PPC I, IR V- 3B {& Y%}y : NDP>CDDP>GEM>NVB>5-
FU>DOC>MTA>BLM.
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13 3 R A AR FEHR N 1xPPC IR, IR PEACHAT 2 51k
254 NDP .CDDP>GEM>NVB>5-FU,DOC .BLM MTA,
Hofb A% 259 2[RI LG 25k 22 5 TE W I O 5XPPC I, IR HE
% HA % ¥ 22 5 (947 NDP,CDDP>GEM >NVB, 5-FU>
BLM,NVB>DOC MTA, HiAth 4 22 6] JC . #1422 5
4 i
AR50 55 {51198 1 0 R SR e B 2 M 4 S 0 R
Iy X9 M K A K 25 B0 B B 25 W e PR A 1 b
YR, B H LR T MTA, J5 # 2L 86 T L-OHP, HA 254
FATF o 322 PR R I R S e R M M K 0 J8 h AR
L-OHP, I /K36 Y7 5 % JLF A2 E MTA, 1l H. MTA #9 i
LR E B, HAT, AP ARIR R PR 3R 7 B iR 1)
FBZ— AP JR AL, 28 B AL 7 X6 A L LT B i B
PR, AR R B TR ZH 2L YR80 5 7 P B AN RS
i HIR IR Bk 2R 250 2, [8l— A0y 7 Jr S8 18 e A2 R T
WEBHEMAMT MRS, BWT8OR . BmiPAR &2y
Pty 3 BEAREER Sk H AR R G Gy T
HILAREFAC, Ling ZQ 45T il X & 8 i M HEAT R AP 2
BRI RIG Y7 SR G BRI UR 38 0 0 TR S RAE RS
AET ARG I /K (4 J8 3, T JC T 2 0 IS W K bR AR i R £ 7
2GR LR SR T RCR o SRR K AR T I AR 2
SRR AR T A5 RS g, H AR 2D BRIEHE T4
IR HAh, B Tt K 2 R ik, & A R B 24
i, DSl I 8 P RE 2R 0B , sl A e 0 L SR AR TE SRR L
T FRAASE 25 Y 2 A B
MTS Sy B MTT 24 , HLEAR I LR TG 40 i b fA
FAIBR R 0 S I PR TR 3 €5 MT'S 3 T RO IAA €6 19 R S 0
ANTR] R 2, MTT 4340 i AN TP 1) R SRS i , 75 S A — P
B (DMSO) 45 A5 HIL I 571 ¥ it J A~ BE FH B3 A AE 570 nm A6
N0 5 T MIT'S 340 S B T P ) R BBE 7400, DR R AN 5 i A L 51
Vs A, R BB AR A AE 492 nm BT B HEAGIN , b6 MTT 25 57 i
MG A R R LA EYEL . O Toole SA Z5SR I MTS
VRSN T PN e LA B R R X AT 2 W U O
Xof 2 RR IR A5 R S IR R AL, K B AT B BOAR A
ASBIEFE R I8 MTS X6 55 451 8 2 9 P i 7K rb BT i
14 Je e A B A 7 2 B0, 45 SR s B 25 0 Tk B A 14 R, e
el 200 ML X A5 B8R 2 00 P SRR R o, 2 50 MO 2 5 A T
A2 AR B T AR s EFEarSE , RO NVB Il GEM. A7 2655
MK v ) 240 o R 24 A UK, FE MR 2 Ry 1< PPC I
LRI v P AU T AT S 2 U S B R T 24, (S AR R
5xPPC IR, 2 i DU e 30t AURR . e WG I 245 4 0] o T DASE 2
IR, XX T RERB TN 52 R AT i B A B e 2 . 8
Pt g 24590 %t 35 61 NSCLC Wiy 7k 20 it iy 4 il V6 FH AT SR 2 1)
Geiha# 225 (P<<0.001) , B [l A ig A [R] J & [ AE MR 22
S XN AR 2 . R, TR IR R BT T 3
TR MIT'S 3261000 i A8 55 s 40 L X 470988 24 00 10 R L A
P 2 oI 45 R PR ISR 7 2, T DL B R IR TR,
WA R SONE R F5)5 22 245 245 5 A, DATTSEE A S5 28 A A48
Sk
[ 1] Doerler M, Hyun J, Venten I, et al. Does chemosensitivi-
ty-assay-directed therapy have an influence on the progno-
sis of patients with malignant melanoma stage IV? A retro-
spective study of 14 patients with malignant melanoma
stage IV[J]. Eur J Med Res,2007,12(10):497.

[2] Scheithauer W, Clark GM, Salmon SE, et al. Model for
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H E B R AL A SER T AR GRETLE 8T RSN, Fik R A4 B 3 AR E AU E A 545
% F I JE 5 0.16,0.38.,0.61.0.85,1.10,1.35.,1.58 ,1.84.2.13.2.37 mmol/L #5 245754 5 1.0.5.0.25 g sk 7 s 4hi 45 0.0.5.1.0,
2.0.3.0,4.0.6.0,24.0 h N L F 6945 8 F 5 TG, o L TAHAE, 2R .1.0.5.0.25 g Sk Ta s Angh b5 B A48 35 E o 445
WiRRAJ, LERPBETREMEZMERN R ;3 LTawmn NS EERPHBEFRAOShEHEROME T =
1.0~240h 5 0 h b4 3 AL R K3 A0 kFa AN e N B89 LiF R P45 8 TR £ 51 R K AN 0.5~24.0 h 404645 5 F 3K B AL
&, LR 045 B Tk R R BAK ;45 B Tk =1.35 mmol/L B3 AR R EAK, AT S, 455 FRE<0.85
mmol/L B R LI & A, 436 545 B E (45 >2.6 mmol/L) , 57 2 TR FMA L B F(45>4 mmol/L), 4eFE1E A k70
W ANAA 2 R BT R E A4S B T AR, =1.35 mmol/L B, R AR K, B8 o A R s 4o RA R A5 A (L3 O IR) , R HE Am K o
HYABN , AR BRI P 69 45 B T IR, At A A A R

KR RN SRR A B TR IR AR

Changes of Calcium Concentration after Ceftriaxone Sodium Mixed with Different Concentrations of Calci-
um Solution

LIN Jin-hua, ZHOU Yan-fang, LING Li-yan, JIANG Chong-hua, LU Wei-liang (The Second Hospital of Pinghu,
Zhejiang Pinghu 314201, China)

ABSTRACT OBIJECTIVE: To study the range of concentration that the precipitation appears after ceftriaxone sodium mixed with
solution containing calcium, and to provide reference for rational use of drugs in the clinic. METHODS: Using automatic biochemi-
cal analyzer, the changes of calcium concentrations in supernatant were determined within 0, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0 and 24.0 h
after solution containing calcium (initial concentrations of 0.16, 0.38, 0.61, 0.85, 1.10, 1.35, 1.58, 1.84, 2.13 and 2.37 mmol/L)
mixed with ceftriaxone sodium (1, 0.5, 0.25 g); the variation regularity was analyzed. RESULTS: The concentration of calcium
ions had no significant difference when ceftriaxone sodium (1, 0.5, 0.25 g) mixed with solution containing calcium. Compared
with 0 h, the concentrations of calcium ions were declined 0.5 h after adding ceftriaxone sodium (1, 0.5, 0.25 g); there was no
significant difference 1.0-24.0 h after mixing. The concentration of calcium ion had no significant difference after adding ceftriaxone
sodium (1, 0.5, 0.25 g); the higher initial concentration of calcium ion, the lower concentration of calcium ion in supernatant
within 0.5-24.0 h. The solution would produce precipitation when the concentration of calcium ion was more than 1.35 mmol/L; the
higher concentration of calcium ion was, the more precipitation produced; no precipitation was observed in the solution when calci-
um concentration was lower than 0.85 mmol/L. CONCLUSIONS: The calcium concentration should be determined before use,
when hypercalcemia patients (blood calcium >2.6 mmol/L) use ceftriaxone sodium, especially parathyroid crisis patients (blood
calcium >4 mmol/L). When calcium concentration was higher than 1.35 mmol/L, they should avoid use ceftriaxone sodium be-
cause of great risk. If ceftriaxone sodium combined with preparation containing calcium (including oral preparation), we should in-
crease water intake to dilute calcium concentration in urine and reduce medical risk.

KEY WORDS Ceftriaxone sodium; Calcium solution; Calcium concentrations; Precipitation; Stability
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