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Compatibility study of five rhubarb aglycones in treatment of cerebral ischemia
based on support vector machine
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Abstract: Objective To optimize the compatibility of five rhubarb aglycones (aloe-emodin, rhein, emodin, rhubarb, and physcion) in
treatment of cerebral ischemia. Methods The rats were divided into 14 groups based on uniform design. The rats were subjected to
right middle cerebral artery occlusion (MCAO) with the suture-occluded method by Longa. The effect of rhubarb aglycone was
evaluated using neurological symptoms and infarction area percentage as indexes. The support vector (SVM) machine model was
established for pharmacodynamics prediction of rhubarb aglycone. Results The model established in this study could predict the drug
actions of different combinations. The best compatibility was aloe-emodin 6.653 4 mg/kg, rhein 26.000 8 mg/kg, emodin 11.004 2
mg/kg, chrysophanol 3.841 4 mg/kg, and physcion 3.862 0 mg/kg. Conclusion Different compatibilities of rhubarb aglycone are
effective in the treatment of ischemia to rats. Uniform design combined with SVM method can be more efficient to realize the dose
optimization for rhubarb aglycone prescription.

Key words: rhubarb aglycone; optimum compatibility; cerebral ischemia; support vector machine; uniform design; aloe-emodin;
rhein; emodin; rhubarb; physcion
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BRI 5 AT IU A P2 KB ER. KBTR .
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SO FEAL, B E T TR L A ) 2R
% 0~10.24 mg/kg. K#& 0~30.72 mg/kg. K
% 0~30.72 mg/kg. Ky 0~40.96 mg/kg. K%
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Table 1 Design of levels and experimental factors

YRGS PIEERHEI(mgkg D) KER/(mgkg D) K E/(mgkg D) KM/ (mg-kg™) K2 K (mg-kg )
1 0 0.06 0.12 0.64 3.84
2 0.02 0.24 0.96 20.48 0.24
3 0.04 0.96 7.68 0.32 30.72
4 0.08 3.84 0 10.24 1.92
5 0.16 15.36 0.24 0.16 0.12
6 0.32 0 1.92 5.12 15.36
7 0.64 0.12 15.36 0.08 0.96
8 1.28 0.48 0.06 2.56 0
9 2.56 1.92 0.48 0 7.69

10 5.12 7.68 3.84 1.28 0.48
11 10.24 30.72 30.72 40.96 61.44
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i (3 mu/kg) ip JBREE, APEREE TFASG B, 30



t54

Chinese Traditional and Herbal Drugs %5 46 % 35 22 8 2015411 A

* 3379 -

HIER YL, BESRESA Sk (CCA),
AhEhiik (ECAD. BBk (ICA), 454l ECA i
Ui fl CCA, FHIT ICA, T CCA il ECA 43 X AbsY
0.2 mm /N, KRR ICA, 1] FIRAZ 5 XL
a8 mm ety HEAM A, RIBEKT i 30 ko
F14b, 2531 ICA I, ARp4iRpAEgi i 25~
26 ‘C, 2h Gk . BRI
72 70O I8 ANAKCHE 2 db L, AR TR 2 K B R R JE A
Mo FRHEE 2 h )5, Aol BIAOK R R IE 3R
iy B HWE, AIETRREME, 1T 245
IR SRR I, AR S R D) o
24 fEHRNZE
241 MAINRERITS S Longa 051 Tt
MFREEE 20 JG, 37 5 20 HIEsr. 045 ot
KERs 145 FERESSIN, A FTAGE TS A e
255 HEATEN FAX LR 340 HEATER
AR 4 50 AREARITE, BIhER.
2.4.2  WAFEAETHARIE  HCPARRER: 24 h KRG Wik,
SEREI , SERIRN-20 CARIRIKEFEH, ¥ 15 min.,
P v e IR D) 4 R (U)o B AEAE R AS SR A
W FREBAT R S 2 mm 4b). BU 2 Frlisi, T
2% TTC %W+ 37 C/AK#H 4t 20 min (10 min I
BIRD, AR YL 3 WK, T 109% VA
€, 24 h JEHHE . Image Pro Plus & i 7] A 1)
FHAEIX THIAR (4 i D) T R 7 90 b
2.5 SVM TSR B 5L
251 FAEMTALEE I Ao B AT
AbFR, 4% mapminmax pRHEEFEFR T IH— b T4
B, fFRANFECER S HdE (s [0, 1] BN
%= (Xoi=Xomin)/ (Xomax—Xomin)

Xi WA, Xoi MVTEATE, Xomax F1 Xomin 20 3 hy SE 16
B ) AR Bt /M
25.2 WA, SVM SR G K
B LIBSVM BT 5. Hofhit 5
PR MATLAB 4 St 5. k3ot e h
RBF 1%, H:AS%8 (p) MIESISE (C) FHEAL
PO o 0T 25 SIS0 B A FH B R A8 SUBRiE,  JF
55 PSR T LT R S EtE . DLy
7 MSE 15 HbReR 2L, 152 MSE S/ [#) C Fl o
W RIEE L 27 2",

MSE =/2 (™" — x™*"*)2 /N
xPredicted gy Observed /3 i) e R FRINAEL AN SC AR, 110 N 2l 25
SEREARL

26 FitFEHE

PR LA X +s KN, N SPSS 17.0 A3 T4E
i, ZUAREARIE B AT 7 25 R S,
DRI 25 7 22 Wi AT G 40 #
3 %R
31 HAREEKTNER

FAKRAZ I REIER VP 85 R EoR, 5452
YR AARLL, BRI A A [FIFR AL 1 G
Hrp 10 540 % (P<<0.01), 3. 5. 7/111 %5
NI B UEME T (P<<0.05). 453 WL 2,
32 FNIEIEEARNELE

FER P SRR LA, I TR A AN [
FEREWk/b, Horf 3. 8. 10 i 11 S 412 ks B 3%
(P<0.01), 1. 5. 7 541 %7 ¥ (P<0.05). &
FILEE 2 A 1,

#2 FREBELEXEE T MCAO K RIKH AT GEERIT S
RAGEFRERAIFNE (X £s)

Table 2 Effect of different compatibilities of rhubarb
aglycone on neurological symptoms scores and infarction
area percentage of MCAO rats (X +s)

Al n FRERERTESS ISR /%
BRFAR 12 0 0
i) 8  3.00%1.12 33.51+12.94""
Je FE P 10  2.10+0.99" 25.41+14.08""
Bt 1 %5 8 2384092 17.14+14.10"*
fioft 2 5 7  2.38+1.06 22.25+13.41°"
fidfh 3 5 7 2254071 6.29+ 5.19”
fofl 4 5 7 22940095 23.47+15.96""
Biifh 5 5 8 2134099 19.19+17.56™"
ficfl 6 5 7 2294095 24.39+15.37°
Bifh 7 %5 8  213+0.83" 18.80+14.63""
idfh 8 5 11 2.33+£0.98 16.13+15.807""
1At 9 5 8  250+0.93 24.34+16.23""
fefi105 10  1.9040.74" 431+ 3917
Biifh 11 9  200+0.71 15.14+17.86™"

ST AU LS “P<0.05 ““P<0.01; SR LLH: "P<0.05
“P<0.01, T

“P<0.05 ““P<0.01vsSham group; P <0.05 ~P <0.01vs model
group, same as below
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E1 BEYRTTC B4R
Fig. 1 TTC dyeing results of brain tissue slices

# 3 KEETAREA LFRETR ER YT — L EE
Table 3 Normalized data of compatibility of rhubarb aglycone and infarction area percentage

Zibi]| FEREER K K KB B iR B A
i 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000
ficdTi 1 %5 0.0000 0.0020 0.003 4 0.0153 0.060 6 0.4394
ficdTi 2 %5 0.0015 0.006 9 0.027 8 0.508 3 0.004 6 0.614 4
BifT 3 5 0.003 2 0.028 1 0.2223 0.008 3 0.4956 0.067 8
Bift 4 5 0.008 4 0.1137 0.0000 0.226 7 0.0303 0.656 2
Bif 5 5 0.016 3 0.442 3 0.006 9 0.004 1 0.002 2 0.509 6
Bifh 6 5 0.0321 0.0000 0.0557 0.1212 0.2423 0.687 7
Bof 7 5 0.060 0 0.004 2 0.440 6 0.002 6 0.0193 0.496 2
BifT 8 5 0.1243 0.0139 0.0015 0.062 2 0.0000 0.404 8
BiAT 9 5 0.2517 0.054 6 0.0129 0.0000 0.1257 0.686 0
ficdTi 10 = 0.501 3 0.2241 0.1126 0.0322 0.008 5 0.0000
ficdTi 11 5 1.000 0 1.0000 1.0000 1.0000 1.0000 0.3709
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Fig. 2 Related curves of measured and predicted values of
rhubarb aglycone in each compatible group
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Table 4 Result of verification experiment of optimized
compatibility of rhubarb aglycone (X +s)

gigl n IHIZETH A% MZEERITS
BFEAR 12 0 0
LAY 9 27.69+1158""  2.75+1.03""
Je 5 Hh P 8 15.02+ 6.32" 2.13+0.92
[y e 9 422+ 3.14™ 1974097

R B T4 L *P<0.05
#P < 0.05 vs Nimodipin group
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