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[ Abstract]
CH) based on the model of nonalcoholic steatohepatitis (NASH) and clarify the substance basis of the meridian

Objective: To explore the meridian tropism of components in Bupleuri Radix (Chaihu,

tropism of CH in Xiaoyaosan (XYS) by means of principal component analysis. Method: Eighty SPF male
C57BL/6 mice were randomly assigned into 8 groups, with 10 mice in each group. Except that the blank group
was fed with the methionine choline-sufficient (MCS) diet, the other mice were fed with methionine choline-
deficient (MCD) diet for 4 weeks to establish the nonalcoholic steatohepatitis (NASH) model. After the
established model was confirmed by hematoxylin-eosin (HE) staining, the mice were administrated with
corresponding drugs by gavage once a day for 4 weeks. Specifically, the 8 groups were XYS group
(2.874 g-kg™"), XYS-CH group (2.445 g-kg'), XYS-CH+volatile oils (Vol, 0.163 mg-kg™) group, XYS-
CH-+polysaccharides (Pol, 24.067 mg-kg™') group, XYS-CH+flavones (Fla, 2.241 mg-kg™') group, and XYS-
CH-+saponins (Sap, 2.746 mg-kg™') group. The model group and the blank group were administrated with the
same volume of normal saline. After the last administration, the mice were sacrificed for the collection of blood
and liver tissue. The pathological changes of liver were observed by HE staining and oil red O staining. Enzyme
linked immunosorbent assay (ELISA) kits were used to determine the levels of alanine aminotransferase
(ALT), aspartate aminotransferase (AST), triglyceride (TG), total cholesterol (TC), high-density lipoprotein
(HDL) , and low-density lipoprotein (LDL) in serum as well as malondialdehyde (MDA) , superoxide
dismutase (SOD), catalase (CAT), and glutathione peroxidase (GSH-Px) in liver. SPSS Statistics 23 was used
for principal component analysis and comprehensive evaluation to determine the substance basis of the meridian
tropism of CH in NASH mice. Result: Compared with the blank control group, the modeling led to hepatocyte
swelling, increased fat vacuoles, and appearance of inflammatory cells. Further, the modeling elevated the
levels of ALT, AST, TG, TC, and LDL and lowered the HDL level in serum, and it increased the MDA level
and decreased the SOD, CAT, and GSH-Px levels in liver. Compared with the model group, the administration
of XYS and XYS-CH in combination with the components of CH alleviated the oxidative damage in liver (P<
0.05). The comprehensive score of the pharmacological efficacy was in a descending order as follows: XYS >
XYS-CH+Sap > XYS-CH+Fla > XYS-CH+Pol > XYS-CH+Vol > XYS-CH. Among the chemical components of
CH, Sap had the best effect. Conclusion: Sap lowers the blood lipid level, regulates the abnormal lipid
metabolism, and alleviates the oxidative damage of liver, which is the substance basis for CH to exert the
meridian tropism in liver.

[Keywords] Bupleuri Radix; chemical components; Xiaoyaosan; meridian tropism; nonalcoholic

steatohepatitis; principal component analysis
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Table 1 Scoring criteria for NAFLD activity

Y JHF 46 NI DY SR 1A JHF- 41
145y BEWAE/%  (QQ0fG BT EIRSELL)  ABRFEAE
0 <5 Jc J
1 5~33 <2 I,
2 34~66 2~4 EAN
3 >66 >4

2.5.3 [fil# ALT .AST.TG.TC.HDL LDL i £ il
BU-80 °C Ifil 75 FE A , #4 B8 ELISA iR 77 & Ui 1 45 K6
il ifi % TG . TC \ALT \AST .HDL .LDL.
2.5.4 Jif If MDA, SOD, CAT. GSH-Px ¥ £ il
BL-80 °C JIT I FE A, 44 18 ELISA 3877 £ 16 #H 45 11
E WFE MDA .SOD .CAT .GSH-Px.,
2.6 EHT FIH SPSS Statistics 23 48 1 fF
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Table 2 Effect of Xiaoyaosan and its combined components of
Bupleuri Radix (XBR) on body weight and organ coefficient in

mice (Xx+s5,n=10)

a3 7 %l 5T HP? e

/g kg /g HBEU%

IEH A 27.54+1.77 4.82+0.89
LR 41 15.29+0.82" 3.52+0.48"
1M 32 WAl 2.874 15.61£0.60  3.59+0.48
1 3 -S4l 2.445 16.28+1.16% 3.34+0.25
T 18 BSR4 2.445+1.63x107 15.8621.04  3.28+0.61
WIEH-SE+ LA 2.44540.024 067 15.69+0.77  3.48+0.41
TSI 2.445+2.241x107 15.79£0.79  3.32+0.60
JHIEH-LE TR AT AL 2.445+4.42x107 14.62+0.81  3.43+0.41

e
W5 IE 4 8V P<0.01; 5 B4 [ AR Y P<0.05 (£ 3-K 5
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ALT . AST 7K °F- B & B% ik , TC & & W W P% i
(P<0.05) , i & - 4% 8 + 2 241 /) B v ALT .
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HDL & & 0 & A+, 22 5% A 41t 2% 22 L (P<0.05) .
W4,



5528 45 15 ) PEXEAFFZRE Vol. 28, No. 15
202248 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2022

TE:ALIER A B, BRI CL B MU D R AL-SE 9 20 B R A28+ R I A S F. R -G W+ 2 G B -S4
H. & -2 5+ 2 1 4 (1 2 17])
E1 EEHREREEAFRSES N NRFAERARFRETHHRIN(HE, <200)
Fig. 1 Effect of XBR on histopathological changes of hepatocytes in mice (HE,x200)

B2 EEHREREAEAFSES XN RAFARERREELNRmMML O, x200)
Fig.2 Effect of XBR on histopathological changes of hepatocytes in mice (oil red O, x200)

x3 HERRHERMEEHFESBSIT/NRFARANASRIWZM (+5,1=10)

Table 3 Effect of XBR on NAS scores of mice liver tissue (x+s,n=10) 95
215 Fltt /g kg Hg s A5 RAE S ERFRASPE By

EH A 0.000.00 0.00+0.00 0.60+0.52 0.60+0.41

R 2.20+0.42" 2.10+0.74" 1.50+0.53" 5.80£0.71"
3 3 AL 2.874 1.00+0.00% 0.70+0.48% 1.30+0.48 3.00+0.45
3 3 H- S8 21 2.445 1.10+0.32% 1.90+0.32 0.70+0.48% 3.70+0.63%
3 3 - S8 T A 2.445+1.63x10™* 1.00+0.00% 1.10+0.32% 1.30+0.48 3.40+0.35
1 H-LE 2 Al 2.445+0.024 067 1.00+0.00% 1.60+0.52% 0.70+0.48% 3.30+0.55
3 3 -4 2 R A 2.445+2.241x10° 1.00+0.00% 1.30+0.67% 0.60+0.84% 2.90+0.67
IR - L+ R A 2.445+4.42x10™ 1.00+0.00% 1.50+0.53% 1.20£0.63 3.70+0.50

3.4 X NASH /b I 40 20 MDA . SOD., CAT
GSH-Px I 5% 40 e, A B0 20 /) BURTF A

S TE s (P<0.05) , 18 32 15 - S8 51 41 /)N BT 20 41
MDA & 2 B 53 1K (P<0.05) , 315 12 1l - 28 0 + 34 % I

41 MDA % T Z F+ & , SOD . CAT 2 GSH-Px 7K °F
B ERRAR(P<0.01) ; SR LA, 18 18 HUAL /DN RO
21 41 MDA & & B 8 %1% , SOD . CAT & GSH-Px /K

2H /N BT 4H 28 MDA & 18 B 1 [ 4% (P<0.05) , 18 #

-2 1 + 22 M 20 /N BRUBT 20 42 MDA & & B W [ 1%,

SOD i P B i T 5 (P<0.05) , 38 1% 15 - 56 5 + 25 il 20
. 57 .
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x4 BEHRERELEAIFSASX/NRMEFERDAEXKEHEE (3+s,1=10)
Table 4 Effect of XBR on level of liver enzymes and serum lipids in mice (x+s,7=10)
205 F 4k /g kg ALT/U-L" AST/U-L"  TG/mmol-L"' TC/mmol-L" HDL/mg-dL" LDL/mmol-L"
EH 4l 50.79+10.36  191.65+51.10  0.77+0.05 2.66+0.84  143.03+20.80 5.31£1.60
R 21 130.36+15.19"  391.93+25.51"  1.32+0.20"  4.51+0.71"  71.06+21.41"”  11.40+2.76"
3 3 HA 2.874 87.90£10.01” 305.07+27.23”  0.94+0.13”  3.2320.19”  127.97£19.18% 8.93+0.78%
1 48 -5 4 2.445 84.3248.67"  299.33+22.86%  1.13+0.18 3.43+0.12  114.95+9.01% 10.21+1.97
W E SR R A 2.445+1.63x107 88.2249.28”  346.76+13.53%  1.04+0.08”)  3.28+0.57%  116.75+13.34% 9.89+2.59
3 TE - SE A+ 2 AL 2.445+0.024 067 92.72+12.54”  328.83+£60.14” 1.07+£0.20°  3.46+0.14”  116.85+5.42% 10.73+2.12
T8 Y-S+ EE R 21 2.445+2.241x10°  93.51+15.55% 289.34+44.16” 1.18+0.16 3.63+0.68%  93.14+29.99 9.39+0.47
T VE S-SR AR 2.445+4.42x10™ 82.08+16.30” 300.06+31.12”  1.00£0.28%  3.34+0.59”  106.91+22.41% 8.99:0.56%

AN Wi MDAAE%EW& CAT % & W & 7+ W RE AR, 22 A g L (P<0.05) .
15 (P<0.05) , 38 1% H- 58 50+ 2 1 4/ BUH2H 4L MDA ﬂli% 5.
x5 HENREBEMELHRSAS N NBRFREELRGHOFME (3+s5,2=10)
Table 5 Effect of XBR on oxidative damage of liver in mice (x£s,7n=10)
4157 F /g kg MDA/pmol- g SOD/U*mg" CAT/U-mg GSH-Px/U-g"
I 40 0.72+0.13 33.47+1.84 8.14+0.46 24.89+2.26
D 2 1.64+£0.37" 24.84+3.11" 6.51£0.54" 18.40+3.02"
T8 3 A 2.874 1.08+0.14% 29.57+2.35% 7.52+0.52 22.71+3.84%
I8 VR LS A 2.445 1.06£0.22% 27.99+1.73 7.16+1.01 20.76+1.17
TH 3 -G8 A 2.445+1.63x10™ 1.05+0.08% 26.15+3.44 7.17+1.47 21.29+43.62
MBS+ 2 A 2.445+0.024 067 1.15+0.43% 28.96+5.30% 7.32+0.29 20.64+3.53
T 3 HC- S + T 2 2.445+2.241x107 1.05+0.08% 27.90+4.57 7.45£0.99” 20.95+2.60
T IR - A 2.445+4.42x10™ 1.1240.32% 28.62+1.93 7.28+0.42 21.44+1.52
3.5 FER A R A SPSS Statistics 23 B XF S+ T 4 > 0 3 HL-4E +§E@Héﬁ>j‘_’“ﬁﬁz Sell+
428 R G 13448 bn R AT EAE A o Al Ak BN T 54T 3 22 W 2H >3 T -S04 T 20 >3 TR - S8 2 > 15
ALY 43 BT, 45 3 4% 4150 NASH 38 b5 79 32 543 1Y 45 1E R4,
7 TR S RIS R AR I R 6 BT R
%% s ﬁ % ﬁﬁ’: *4: j‘ %ﬂ ?E ﬁ A 1=8'729 N /\Zzl 889 ’ Table 6 Total variance explained
AFFIEAE A5 A STHRR 5350 67.145% . 14.533% , 5 — IR
FR BTk % 3K 81.678%. £ SPSS & il 4343 1 1Y B 4 WA pEr BB pEA R
R AR R M1 3 B 7 2% BTl R >85% Y B b w0 b ok
F o B —E AR R o R I 8729  67.145 67.145 8729  67.145  67.145
WHE 2~ FEW 280,158 Y, VL4l & . 2 1.889 14533  81.678 1.889  14.533  81.678
Y,=0.049X,-0.05X,+0.297X,+0.31.X,+0.275X,+
4 Tig

0.286X,+0.321X,40.292X,+0.275X,+0.312.X,,+
0.285X,,+0.323X,,+0.326.X,,

Y,=-0.571X,+0.621X,-0.13X,~0.079.X,-0.08 1 X,+
0.294X,~0.017X,+0.011.X,+0.201.X,~0.276.X,,+0.2 1., —
0.008X,,+0.11X,,

2GR 51 2P DL 25 1 U 2 S D B
DA R 52 28 W PR 52 B ) 22 6 G 45 {HL DR A% 25 v B %
S5 P 51 284 B0 e R B F 5 SR B B S BR
Ijr'bﬁlﬂﬁg{ﬁ'ﬂﬁ?b%*%%E‘JPIKV\MJ\Z‘EFCLETH

AR W R 00 A A R R £ 2R B L, BRI T o R
4RI 7B TR 7 4 26 4150 NASH 2% %%k%o*%%ﬁ%%ﬁﬁﬁw%mﬁﬁWﬁ
R RS A VA G R B RE A 5 AT B I B 5 T BE 2K B

.58.



H28 B 15
202248 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 15
Aug. ,2022

X1 EHARINRERS

Table 7 Principal component score and comprehensive score

Ty ERS HA

21 5 F 4t /g kg YA YA 4
R4 -6.37 071 -417 7
JH & B4l 295 1.62 222 1
I8 & BL-Se Al 2.874 0.56 -1.58 0.14 6

1 38 -5+ 2.445 050 -128 0.5 5
oAl e

WIEBL-LEW % 2.445+1.63x10°% 024 020 0.19 4
W4

T REBL-SETI+ ¥ 2.44540.024 067 075 -1.24 032 3
i 21

IR -S4 2.44542.241%10° 138 157 115 2
Ha

HREB TS 2SR 5l &b 2y — i
R X T 5| 22 R R 25 4 R T R R 3 R 25 ), PR
TR B S 34 e A O R0 0 9T 0, A B R T
Peor TG FET R UL, A8 SO0 S50 i 171k
AR AT R 25 AR R o S S 5] 4 BE IE AT 0GR
PESF BT, b ) T S0 A 227 00 ) I R el 4R LR 2
WA

NASH J& — 2802 M 47 M . LLUJH 200 it i Joie
FUER S S I 400 6 4R Ak L 38 B T 4k A6 A R AE 1
I R 25 A iE S, R g ML i AN B A, B2 R LT
ZANE B B R LA AL AE kAT d " R
Frab 727 A G0 b B A AR R NASH 19 & 9 45 4
K AGE K FL I Sy SRR B R TE 2% okt P BELIE 9 P 2
SEE R R L AE AR AR B BE 2R AT & S b 2
5207 S i AT VR T

M3 HHE R SRR ), B AR
I, fekt JL AN v 22 T W DR R R T AR O R G RO
Al B2 2 0 92 R BT, 3 3 T 38 1 Toll
FE 52 /K 4 (TLR4) 5& K W 36 4k K OF , i F o8
TLR4 mRNA &35 , M5 21 2k 35 35 0 4G 1 A i
PEIF 9 B4 Y 5 38 32 #0nT 2> CCLL i 5 1 K BRI
2T 2 AL ASE AR v T JUE 2T 4 A0 AR, AL AT RE S
i 2 12 T (JAK) % Sk KL (STAT ) 1 i 1k AL e
3-3% B (PI3K) 2K 1 i B (Akt) Sk SR F O
(FoxO) {5 5 i 47 56, LU 48 N FH 2l 245 I 2% /E
YRR 5 50 AT RN 2R G0 2 B2 5 v, PR 18 AT
ik A T A A A Y R - 1(CSFL) L 4 Ay
-7 (IL-7R) 138 F 45 A % (1 (CEBPA) %Kik,
DT 2 A A, 2% i I 21 4 Ak, o BT 30 BE S AE
FH 5 LA AR 5 10 B 30 3 506 B 96 BT £F 4k 1L 2 oA

BB AE .

i 38 O H S R AR I RAR A L (A
ZEF ) CARARIRZ S B 272 AR
38 3o X O ) S Ak 2 A o AT R A Al
A 5T H X NASH B/ B JH IR R 285 i | i
JiE R0 A A A 0 A OC 48 A B A8 Ak A A AE R 55, W
T S8 00 45 5 25 A2 1 0 Wy o SR il o 45 SR SR BT,
T8 3 BT S5 A R4k 5 4% o 20 5 P e ek 3 NASH
/N BRI 4 25 B S AL, 97 fif i BT AR R WD R E R
JNF 5 3 R - L -2 2 L I -
S 4 22 T RE A RO 2> NASH /N BRI i 7K - 5 M
T -G8 BT | 0 A - S8  + 2 0 ] 2038 NASH
JIN B I 48 I 98 B B R AR A . R LAY 4
Brég & PR 45 B BoR N R 45 25 20 H1 NASH Zh 3L 2
AP R G L8 G V4 5 2R i 18 -5+ R T A
> 38 - 5 A + 2 2 >3 8 -G+ 2 i A >
FR-SE A I AL 4 s S R 2 O R SR R 4R
I Y B . TEAR G T
SRR B 25 e AR IR &gl & 25, 1 T3
S AR I VE Y . B 24 B 5T R A S e
HEA B ERER, S b &AW 2 2
SEH O TR G AT AR RN R L O S
B a MG B 4, Sel R AT R S R A T 4
S AT e A S RE i R R ARk I IR S T %
A B R (TAA) 5 0 F B /N R A B &
TR BFAE RO 80 B4 a ] o 3 I8 £ B RN D-2F FL M
Jtie (LPS/D-GalN ) i75 5 (19 /]> Bl JH-4t 45 A 5, AL mT
g5 X Z 1K a( LXRa) R I K L1 &
PSS BB AT a RN SR A B AT d AT I 35 038 NAFLD /)
Sl 1 JHF T 5 788 P R T4 43, R R Jo 2 2 45 5 e o
21 2 WF 9T 0 7R S H RE Y a BRI R daE T =
55 16 B AR B 7 5 PR DR A Gk, 914 i AR
AR R BT R R A AT o I i 5 K o

Zi B TR SR R A 4 BB A AU NASH /)
Bl JHF e 2 229 B Ak, U /D ot T K SF- 9808 I 4R
AN €I % AT DN SR O 7/ Bt
FEqil o
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