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experimental design

XUE Hong-yuan, HOU Yan-ning, LIU Hui-chen( Bethune International Peace Hospital, Shijiazhuang 050082, China )

ABSTRACT: OBJECTIVE To select the best test method for hepatotoxicity induced by isoniazid (INH) plus rifampicin ( RFP) on

mice using factorial experimental design. METHOD

INH and RFP were given in different times, sequence, dosages . The serum level

of ALT, the hepatic contents of MDA and GSH were measured. RESULTS The factors of influencing the degree of hepatotoxicity on

mice in proper order are: dosages, times, sequence .

The best experimental method is giving RFP and INH at the same time, for 10

days, RFP and INH are all 100mg * kg™' *+ d~'. CONCLUSION Appling factorial design to select the best test method can overall

reflect the factors and levels which influence the indexes of the test, the factorial experimental design is feasible.

KEY WORDS: factorial experimental design; rifampicin; isoniazid; hepatotoxicity; drug interactions

F4E-Crifampicin, RFP) A5 40 iff Cisoniazid, INH) & H
HIE I — a2, R % 5 RS S . O T30
TG AR & A R MLBE 5 A S 25 1 B R
P i SE AR, PR AR S 86 R AT R 1, T8 R R 45 24
I CAD V25T (B VA 25308 (GO X/ BUILTE & T 5 41
fiff  Alanine aminotransferase, ALT) [ %5 ¥4 i) 3¢ vp g — i
('malondialdehyde, MDA ) Kz 2+ Bt H ik C glutathion, GSH) i) &
TN SR TR B0/ N B 40093 09 S AR 52 50 5 1k DA S F
— 5T 2 A FH SO 35 1 A ML B2 B 3 ) o R S IR 1k
o
1 SRIgH
1.1 3

B/ 48 1, @ & &2, (RFH(19.2£1.7) g, 14 H
AL BERL K 2 5256 h A vt S B A& IE S 5 3h 75
04056 =,
1.2 24538

SRR COR AT R b I 25 ) 4iE45-: 20000133 ), ) 4 -
CHIVTIE 257 FR 4N 15 HEE: 20010404 ) 5 5, 5 g AL AL C2-fily
R (DTNB) g3 [F Sigma 7 i i G k100 & IR E
K R 2 171 5 4t 520010317 ) 5 I i Wl s 3k ) 2 C
SUR AR TREWFIE BT, 41L5: 20001115 5 HoAl 3577 24 1 [
7oy HT el
1.3 {44

756MC BIT] WL-55 )73 e 6 BE T C 5 = A A8
J7) s DIAX900 7 i, 2y 24t Jitd &) 3¢ AL ( 7% [ Heidolph) ; GL-16G-
TR VRS HLC L2 SR 2248 ) ) s BP110S AL TR
S-( {5 [E] Sartorius) o
2 XWAHE
R2 OMEEBR(2x2x3)4E K%

Tab 2 Experiments and results of (2 x2 x 3 )factorial design

2.1 ik

PEFIBT T2 x 2 x 3 AL 25 (IR 1) . Kb
REEHLI M 12 4. ig 2524, 40 4 HURRL. 1 ~6 414525 6d,
Hodr 1 ~3 4071 3d 4 RFP, J5 3d fil A INH,4 ~ 6 41 RFP.INH
[FIRT25 247 ~ 12 2045245 10d, Forfr 7 ~ 9 27 5d 45 RFP, Ji5
5d fin A INH, 10 ~ 12 20 RFP.INH [FIBJ 425 C 3£ 2) . &%
IR 25 JG 25 & 12he 35 T 55 711 KPR, AR HEHL
L FAWEIRURE s PRV 185 T BR A bl 85 5038 454 U 2 1 »

2 FURT KL
R1 HEEH2x2x3)HEATX
Tab 1 The factorial design( 2 x2 x3 )factors and levels
A FIHCC)
K AZERTICA) 5B ffﬁfj PR
gl
1 6d e RFP50mg + INH50mg
2 10d Gl RFP 50mg + INH100mg
3 RFP100mg + INH100mg

2.2 A N RFCALT) 30

P FC TR A A
2.3 AN ZRECMDA) & il

Pl & I MDA &4t .
2.4 AR NCH RCGSHD & &l e

KRR Ellman 3%, -2 A SCRRIEAT it
3 KRER
3.1 mTNSEEEE RN 2 R KNATURE BRI E 2%
30, & B ZEXT AR GSH F i malii)x > A > C > B, %t ALT 7%
PEFHES AT ) C > A > B, X MDA & Fhi5 52 i 0 Ay
C>A>B; BAELE T RE A,B,C,, [AHF 2525 10d, RFP Al
INH F|&39% 100mg « kg™ = d ™'

GSH ALT MDA
sra T (nmol * g~ ! Liver) (U-L™H (10nmol * g~ 'Liver)
1 2 1 2 1 2
1 A B, C, 8.68 8.49 19.44 16.96 7.81 7.89
2 A, B, C, 7.65 7.57 26.87 33.81 10. 44 10.70
3 A B, G, 6.58 7.13 24.89 81.90 10.53 13.42
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GSH ALT MDA
e e (nmol * g~ ' Liver) (UL D (10nmol * g ~'Liver)
4 A, B,C, 6.51 6.40 28. 86 12.49 10. 84 10.36
5 A, B,C, 5.88 5.26 23.90 28.36 13.13 14.82
6 A, B,Cs 6.10 5.29 29.85 84.88 14.46 18.55
7 A,B,C, 6.69 5.15 26.87 31.83 10.41 14.05
8 A,B,C, 5.40 4.96 40.26 32.33 15.14 18.92
9 A,B,Cs 4.56 4.30 41.25 87.36 19.59 20.41
10 A,B,C, 5.33 5.70 34.31 41.75 11.80 18.03
11 A,B,C, 4.34 5.37 43.73 36.29 22.46 22.95
12 A,B,C4 4.38 3.82 66. 04 73.48 24.10 25.08
RI WHEZBO2x2x3IIMELHX
Tab 3  Analysis of range for the factorial design
GSH ALT MDA
(nmol * g’lLiver) (UL D (l()nmol‘g’lLiver)
A B C A B C A B C
I 81.54 77.16 52.95 412.21 463.77 212.51 142.95 159.31 91.19
I 60.00 64.38 46.43 555.50 503.94 265.55 222.94 206.58 128.56
I 42.16 489. 65 146. 14
Ij 13.59 12.86 13.24 68.70 77.30 53.13 23.83 26.55 22.80
Ij 10. 00 10.73 11.61 92.58 83.99 66. 39 37.16 34.43 32.14
I 10. 54 122.41 36.54
R 3.59 2.13 2.70 23.88 6.69 69.28 13.33 7.88 13.74
R4 WHEEZB(2x2x3)FE9Hk
Tab 4 Analysis of variance for the factorial design
=3 ¥ X C > X2 SS B SSi v MS F
GSH A 141.54 834.73 874.83 40. 10 19.33 1 19.33 84.04"
B 6.81 1 6.81 29.61"
C 7.38 2 3.69 16.04"
A xB 3.04 1 3.04 13.22"
AxC 0.20 2 0.10 0.43
B xC 0.31 2 0.16 0.70
AxB xC 0.26 2 0.13 0.57
R7E 2.77 12 0.23
ALT A 967.71 39019.28 49962. 51 10943.23 855.50 1 855.50 2.28
B 67.23 1 67.23 0.18
C 5410. 03 2 2705. 02 7.21"
AxB 40. 64 1 40. 64 0.11
AxC 19.04 2 9.52 0.03
BxC 39.51 2 19.78 0.05
AxB xC 11.13 2 5.57 0.01
R 4500. 15 12 375.01
MDA A 365.89 5578.15 6206.35 628.21 266. 60 1 266. 60 86.32"
B 93.10 1 93.10 23. 16"
C 196. 88 2 98.44 24.49"
AxB 0.85 1 0.85 0.21
AxC 16.33 2 8.17 2.03
BxC 4.48 2 2.24 0.56
AxB xC 1.74 2 0.87 0.22
IRE 48.23 12 4.02
H:P<0.01,
3.2 MRS MR ER(IEA),AB.C=HE 4 iFig

X GSH MDA & (52 m ¥4 i it2¢ 8 L (P <0.01); C A
FX ALT WA it (P <0.01); A B ZHEK
ZHAEH RN GSH A4t it# 3 L(P <0.01),

.12.
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R REE. S50 CE R COXTIME ALT 1§45
Ml H L OO IE RS OLR, ALT 32 247 7 F 41 2140
Fa b, BT B RO R, R B RFPRT INH 5 fiF
S LA 15T » 200 B A 8 Tl A e R A A IV 07 000 A v 2% Tl 1Y
TEMERG I ALT Y& M BRI, 1 B A A7 45
HIFRIE o« 2R 25T CRIZR B 1 19 7K ST X) 45 48 5 1) 52 i 22 5]
AR ULIHTEZ 2501 0] INH PRI U] 8, 76 REP 4K
B TB] 75 S 24 s INHL (9 PR 2 1 A ) i ) R 00 (HL D 3%
B X} GSH Il MDA & 52 mifJh A i % Lo

A2 DI PR 07 0 INHRFP A 35045 495 1 B
SIS 202 AL B, Gy s BRI F 44 2 10d, 7 534 %y 100mg
kg™ e dt e FERIGE AR SR ip 442575 153 RFP 5 INH
ANBUFF 07 > ARAR 51256 2 18 0 e 5 N — B IR 285 7 1% »

TE ig S 25H0 5 45 25 & 2h, DL/ 1 1 38 %) 52 i s % STk 4
W5 R S, 7644 F REP &5 INH #5150 ~200) mg
kg ™' e d T BN BB T B G gk B 45 250 o (50 ~
100)mg * kg™« d s

25 L el TR TR 2 R 2 0KOF 2 8L 5 1 —Fh 4
Wi, BRVERR T4 SCRB R 4 1 M o3 A7 2% PR 32K S HoAg
FAE X SEES AR AR 0 520 s AR 2 /N BB I R R K- AR Ak
Hof S0 A 10 A8 AR R S A 25 18 T, 3% PR 22 X0 48 B 1) 52 T
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