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Application of orthogonal experiment design in “Induction of ischemia-reperfusion tol-

erance in liver by alcohol preconditioning”

CAI Chang-gi LUO Ming kui FENG Xiao-bin (Department of Mathemati cs, Third Military Medical University, Chongging 400038 China )

Abstract: Objective To abtain the optimum combination of multiple factors and multiple levels in the expression of liver self-pretection by al-

cohol preconditioning. Methods Multiple factors and multiple levels involved in the experiment of ” induction of ischemia-reperfusion tolerance in

the liver by alcohol preconditioning” are discussed which are planned in the experiment by means of orthogonal table Ly, (3%), and related method of

analysis of variance is applied. Results The optimum combination among the concentration of alcohol. the dose of alcohol and the time after alcohol

administration is available , which makes the expresson more sufficient. Conclusion To plan the animal experiment with multiple factors and multi-

ple levels through oithogonal experiment could decrease the number of animals and trials and also could assure the balance of factors and levels in

experiment.
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Tab1 Orthogonal table Lo(3*)
Column
Trial
1 2 3 4
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Tab 2 Table of level in three factors 3
Factor
Level - R
A (concentration B Cdose of C (time before 2
of alcchol) % gastric gavatge)g/ kg operaion)h
1 40 5 6 NS
2.1 Sitsa 4
2 30 4 12
3 0 3 % 2.1.1
2.1L.1. 1 St Xij i
J , n, , a
3 (=1, 2 s j=1, 2+ @), —=an,,
Tab 3 Orthogonal experiment table and experiment results n. i |« ) o
4G _
Colan 2 20Xi= 2 Xo x= 2 Xje Qr= 2 Xk P= —(2Xp?2
trial i=1j=1 k=1 n k=1 k=1 n k=i
1A B 3B 4AB), ¢ 6(AC), T(AC), 8(BO), 11(BO),  AIT x,.% ,
1 1 1 11 T 1 11 233 ST:E(Xk_X) =Qr—P
k=1
2 1 1 1 1 2 2 2 2 2 613
3 1 1 1 1 3 3 3 3 3 229 2.11.2 A
4 1 2 2 2 1 1 1 2 3 7.58 Sa ( ).
5 1 2 2 2 2 2 2 3 1 14. 61 o )
6 1 2 2 2 3 3 3 1 2 1.84 Ki= _leij’ (k5 1 a
=
7 1 33 3 1 1 1 3 2 250 N N
8 1 33 3 2 2 2 1 3 9.90 L {82 LsSestyyz Losishg 1o
N N N N : QA: _LKNSA: _L(LXIJ) *—(_L_LXU) :QA*P
9 1 3 3 3 3 3 3 2 1 1.84 a =1 ®i=1 =1 n ==l
10 2 1 23 1 2 3 1 1 5.05 s
11 2 1 2 3 2 3 1 2 2 476 A ,
12 2 1 2 3 3 1 2 3 3 1.30
13 2 2 3 1 1 2 3 2 3 878 °
14 2 2 3 1 2 3 1 3 1 7.48 Sax< = Sax it Sax e
15 2 2 3 1 3 1 2 1 2 515 2.1.1.3 S .
16 2 3 1 2 1 2 3 3 2 431
17 23 1 2 2 3 1 1 3 9.49 ’
18 2 3 1 2 3 12 21 9.0 S=8 + +S
19 3 1 3 2 1 3 2 1 1 369 Sp=Sr—S -+
20 3 1 3 2 2 1 3 2 2 612
21 3 1 3 2 3 2 1 3 3 526 2.1 1[' 4 , i [ [ ,
2 3 02 1 3 1 3 2 2 3 9.19 F'=n=1 1 =n—1ap=1 X Ty )= -
23 32 1 32 1 3003 1 843 Iy
24 3 2 1 303 2 1 1 2 410
2.1.1.5 ( )
25 303 2 1 1 32 3 2 7.76
26 303 2 1 2 1 3 1 3 469 - S
27 33 2 1 3 2 1 2 1 9.59 o o
K, .02 %.93 5536 5420 5119 47.19 53.09 46.24 70.17 16.26 2 1.1.6 F
K2 $.41 61.16 57.18 6199 7161 67.73 66.82 63.08 42.67
Ky R.83 $.17 5072 47.07 4046 48.34 43.35 53.94 50.42 F=
K2  242.96133.82305+.7329%7.64260.42 226 D BI85 2138 14403 B
K2 300.274500.473%9.55382.765127.99 4887 3 4464 91 H79. ) 10 73 2.1.1.7 , 4
K2 340.973%1.092572.522215.581637.01 286 7 1879, 22 209, 2 2542, 18
Q 992.6 1041.71 .64 9.55 102.82 1016 78 1018 (8 1002 97 IBL & 4
B 551 3.3 14.8 5.6 a0 @.47 . .
Tab 4 Table of variance analysis
Sowce of  Sun sjuare Degrees of  Mean F raii Ciitical Significace Good
variaion  of deviations freedom  square rao value level schem
1.4 %R Y 69 0E 3Tk HER A 5.51 2 276 127 Foo 28)=8.6 Al
~ B 5,53 2 27.26 1258 o B,
- C 55. 64 2 27.82 1283 o G
° AX B .83 4 747 3.44 Fy o 48)=7.01
’ AXC . 50 4 3025 1395 = AlG
. s (ALD) BXC €. 40 4 3020 13.93 wx B Gy
3 , 3 s 2, reddial  17.35 3 2.17
CALT). . total 268.94 26
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(P 00D, B G AX G BXC C 1 2 3
ALT 1 12. 41 18. 14 20.64
2 30. 64 21. 73 19.19
3 3 5.97 15. 54 18.95
6 BXC
ALT Tab 6 BX C level combination
. , AILT B
, K C 2 3
1 11. 07 25. 55 14.57
. 3 , A 1 2 .01 30. 52 24.08
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ET CGRP ; ET
CHF . 60 ET. CGRP  EF/ (GGRP .
I CGRP , (GRP FT.
1 ET. CGRP. ET/ CGRP (pg/ mD CHF. CGRP ET
CHF P ,  CHF
ET 0 70.45+17.23 57.92F14.11 < 0.05 ; ; ;
CGRP 60 64.37+13.72  53.791+16.8 < 0.05
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