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[Abstract] Objective: To investigate the pharmacodynamic characteristics and explore the molecular
mechanism of Honghua oral liquid (HOL) in relieving neuropathic pain (NP). Method: Healthy male SD rats
were randomly assigned into sham group, model group, low-, medium-, high-dose (0.5, 1.0, 2.0 mL-kg"-d",
respectively) HOL groups, and a positive drug (pregabalin, 25 mg-kg™'-d"') group, with 6 rats in each group.
Spinal nerve ligation (SNL) of L5 was conducted in other groups except the sham group. Drug administration
was performed 3 days after the SNL surgery for 2 consecutive weeks, and samples were collected after the end of
the administration. During the treatment period, the mechanical pain threshold and cold pain threshold were
determined to measure the pain-relieving effect of HOL. Transcriptome sequencing was performed on
hippocampal tissue samples from the sham, model, and high-dose HOL groups, and differentially expressed
genes between the sham group and the model group as well as the model group and HOL high-dose group were
obtained. After pathway enrichment analysis, we selected the targets which were closely related to
neuroinflammation for validation, and predicted the specific binding sites of the major active components in
HOL with the targets through molecular docking. In addition, the serum levels of tumor necrosis factor-a (TNF-a) and
interleukin-10 (IL-10) were determined by enzyme-linked immunosorbent assay (ELISA) to evaluate the effect
of HOL on neuroinflammation in NP rats. Result: Compared with the sham group, SNL decreased the
mechanical pain threshold and cold pain threshold (P<0.05). Compared with the model group, HOL recovered
the mechanical pain threshold and cold pain threshold (P<0.05). The transcriptome data showed that 376
differentially expressed genes (DEGs) were identified between the model group and the sham group, including
124 upregulated genes and 252 downregulated genes, and 194 DEGs between the model group and the high-dose
HOL group, including 33 upregulated genes and 161 downregulated genes. Among them, insulin-like growth
factor 1(IGF1), matrix metallopeptidase-2 (MMP-2), matrix metallopeptidase-14 (MMP-14), erb-B2 receptor
tyrosine kinase 2 (ERBB2), and integrin subunit alpha 5 (ITGAS5) associated with NP were selected for further
validation. The Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) results showed
that compared with the sham group, the modeling up-gurelated the mRNA levels of the above five molecules in
the hippocampus (P<0.01). Compared with model group, HOL down-regulated the mRNA levels of these
molecules (P<0.01). The molecular docking results showed that the main active components of safflower,
hydroxysafflor yellow A, kaempferol, and quercetin, formed stable hydrogen bonds with the amino acid
residues of IGF1, MMP-2, MMP-14, ERBB2, and ITGAS5. The enzyme-linked immunosorbent assay (ELISA )
results showed that compared with those in the sham group, the serum levels of TNF-«a and IL-10 were out of
balance in the model rats (P<0.01). Compared with the model group, HOL lowered the level of the pro-
inflammatory cytokine TNF-a (P<0.01) and elevated that of the anti-inflammatory cytokine IL-10 (P<0.05).
Conclusion: HOL exerts analgesic effect on SNL rats by inhibiting neuroinflammation.

[Keywords] Honghua oral liquid; neuropathic pain; insulin-like growth factor; matrix

metalloproteinase; erb-B2 receptor tyrosine kinase 2; integrin subunit alpha 5
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il erb-B4 43 W34 '™ o 1T /0N i 0 40 i A R O i
T 40 3 1 5 42 R R R IR SE IR T - (TNF-
o) \F AL R -1B(IL-18) A RIS £, T R AL 7 H
YA R -10(IL-10) 43 W /D o S I 7= A 40 5
PEAS 5 FEEL R PR 200, M & ot B 4 A sl 57 i
0 2 5] AR e A IR 37 2 R i i s S R
YIRS, H AT NP 1 % i 2RO T 2503697 L I
PR — 28 1 25 32 B A0 45 = IR ST A0 AR 25 4 (Bl K 5 bk
2 H RO R 558 0 e - 2 I R 2P IR i R
CEEVEPEIT SCHLEk ), et IR 245 Chn B s T 3% B
ELAR) &5 Ak BT R 2R Y ih B £ SR B R 2 2y
Pyl 2 AR IR NP A H 2500 A
N AUH 30% 1 NP K B R SR 25 15 B 92
fifet o BRSO NP B E B TS R AE K WA R S
5 R 12 M A K 0T IR 245 7 78 ME LA 24 300 2
HIRPE . i an, = S8 2B AR 245 /g 50 308 i M 1 9K
SRR AE AR R S Sk 2 0 o el A PR AR i
FEAER 2 0T RAE o U IR 25 1) 8 1 8 E WE e L = )
I8 5 52 ) L IE RORS ROIR ST T BeT R 28 24 4 T I
2y Wy 2 B e R R K IR 25 W 1 T A2 1
AT NP Y R AT R BT ROk R 22 1 5
A D P 2 400 SRR SO AR 25

214 Ik ¥ (HOL) 1 B 73 A ¥ 7 9% R 1 4% ¢
T2 2 Ak, B I3 2 RO R IR T 0 AR )
B B R R T, 404 I R A R
RIS WNITE N (Y3 SR E Sy
0 F AJE TR HOL J& 75 54 1 09 I Wi pE 46 A, 2L
FE LT A6 10 16 M B 43 v & R e BB A B DD b 2
PP R0 A BIE 5 2 B, £ 46 TT R SE A 0 o)
HAE A T — AL A A R R E R Y
HOL X NP (1 + F 4 i b EAK 53 ALk w5 i — 25

(A, S SC B 76 #8598 HOL 2% fi# NP 1 25 50 1E
R 3 00 2 1 B LT BE B9 4> FAE R AL . o, 3
F 25 ML P 2 45 HL (SNIL) K BRUBE D | 6 % HOL &
RN RN &, R, B h A2
B S 2 AR R PR 00 R A, AS R 5 3 0o SR 4
WU 43 590 4 BBOASE 78 20 55 225 11 20 Je HOL S A 5] it 4
SRR 2 R R BER  RAE 2 R RSB EE A
Yy2E DI RE HEAT 8 AR SRR S b4 RORE B DA G
4 B A 00 G B PR 6 38 B R AT S IR B . M Ak L
1 ot I 47 98 TR B0 5 5k CELIS A AG: il 1fiL 75 ' TNF-a
K IL-10 (9 % B, M HOL X4 4 RAE A9 2 . ik
— 18 3 4 T R AR AU AT AE 35 o R kAT
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EH R A LA M RS AT b ke B G
FOAR 23 1 19 AR S5 &5 7 5, 91 25 1 B HOL 2% i NP
14 53 F- HLH

1 ##

1.1 S0 fd MM SD KB 36 2, fR & 210~
230 g, SPF ¢, Wy F M DA (db 50 ) AR T R A IR A
Ao B A HKIES SCXK (5 )2019-0010, 31
F5F v [ v B R 2 B b R 3l P8 OF 5T BT S 56 B
Yy ep o, 4R 3% S5 2R 1E IR 22~24 °C VIH IR 50%~60% , 5
HE /LI JEL 0T R 12 b, [ A ) R4 3% 30010 PR EROK
AW 5T TP Bl S5 5 AR A v [ op R R 2 B v 25 A
T S 56 S0 W A0 B 23 5 s v (S50 Bh i 10 B O A
HEWES 2021B111) , H-Fae B4 P 2L R L 1] BE b o /D>
Bl A TR e % S 9 o AR v Sl R

1.2 255 Bkl 208 0 IR (Ll v A 2400 A R
]S 20120801 ) 5 38 Fi LA 28 O B i 25 A
R A L5 DA4521) s N (db s ik T, 4t 5
20210422) , TRIzol . i¥ i s il ) & L 52 B 28 0 o 1 23R
4 T 4% 30 2 (Real-time PCR) IR 7 & (db 5t 4304
Y ARA PR A AL A5 5 5o 031103, P20609 .
021119) ; K fl TNF-a ELISA i & (7 5% 8 ik 9y
TSR, 45 20220219) , K Bl IL-10 ELISA ]
o (ROEER AR A RS 7] L4t ER0033) .

1.3 ¥ 2% Von frey hair %I ¥ 5 M 3 X ( 26 H
Stoeltingco 23 7 ) , NanoDrop One KU {8 i & 43 6 6
i1 . Applied Biosystems Veriti # £ i PCR {{ . ABI
StepOnePlus ! Real-time PCR {¥ ( 3¢ [E Thermo
Fisher 2% 7] ) , EnVision 24 43 L #3352 # { ( 3 [E Perkin
Elmer Al ) .

2 FHik

2.1 SNL L7 g gt AR 4l SOk BT 3 7 ik A
SNL K BB AL 1 5, o 0 B b 22 R K B
Jei K B CE TR R R T S R T R
B AT VA A BT T R Bk o 7E OB T T R B
Oy BEAE S L8, B iR A L6 ME A RS 28 - Bl
STE LA LSHEMEITHFARESLEILLS B,
AR AV DO RE L H R EREAN .
A (RFRA) KRB FA, B1EL BN
b ERE R AT LS M T . e AR R TS B
H Von Frey 6 I K BB 50% 4 /2 B {H

22 W AH % HEPESD K36 KL BEHLYY
53R 6 A4 (n=6) , 41 5 ¥ B R F R4, B4,
HOL % . b 75 ) B 41, LA K B 25 3% Fig 1 AR 4
HOL A b i il B4 A 45 25 70 B4y 5 0.5 1,
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2 mL-kg'; % Fiy EUAR Y 25 25 500 5 0 25 mg-kg'. K
BUSNL FARWE 3 dRIT it E 42y, B8 2l
14 dJr , S EBCR M i (6 mL- kg 19 1% B %
BV W) Ak PRSP 0T RAEARA . LT T AL S
VIR Y 2 24PF M HOLAIG oy & 5 24 vh 2 3 HOL
iy ) 2k ZH BRI O 54 0R S2 L HOL i 77 o 2
175 LI B Real-time PCR \ELISA %5 L il #F 5%
HH G SE 5

2.3 Von frey Ml i {5 & I HL AR R R FH SCER 7
VAR R B ZE SR LS R I I HLAR (. o
B R R BT JE E N SRR o AR T2 T
B R 2 5, A [ 77 B2 19 von Frey 21 4 22 1 H il
PR BT, ) B D) 2T A 22 B o i M L RS S s
B 2 R R B4 2 S niac R B o >R ] up-and-
down J7 ¥ , #& A T35 50% 46 J2 SO0 B AE , B IR
D 34> A3, BCF- 24 (6 .

2.4 TR R 0 OROR: WO VA O B R SR O R R
Ve MR . E L R RUE T RRZ AL T2
TG TR RS 5 S8 L A F DY R 20 w L 30038 22 i )
Jilg B S R o B Y R B0 A BE L 1
30 s Nl 0 e S R R, AR 3 UK, 400 1] (] B A
5min, B HEE 3R, &4 3P i B0 BIE .
2.5 RNA-seq#% s 2 /7 70 Hr 6 5 K Bl R ik 167
S IX AL BT RNA R, i 1 5 2, i ] RNeasy i
PRk 7] & (Qiagen, Germany) # B B RNA. R 4
TruSeq™RNA # iy il £ 5 ® , i /] TruSeq™RNA #
ann il 5 15050 & (Mlumina, USA) 45 58K 3 3C 1%
IR 5 #EAT mRNA J BeAl , & BB EE cDNA, cDNA K
Uit {6 52, DNA 2lifk J PCR Y3 . f5J5 i H llumina
NovaSeq 6000 (Illumina, 3% [ ) ¥ 47 J7 . f#
Hisat2 3K {4 2 2% L K 4 i 17 He X}, fif i edgeR 511
FEDA A i, I BE A AR 48 20 5045 S AT S P A LA
133 0 22 S B R 28 S AR Ok DR Y O R A UE K
adjust P value<0.05, |log fold change (logFC) |>0.5.
W 22 5 R B L HEAT B AR (GO) Fl st #R A 5
HH 2 E A4 1 (KEGG )3l % 5 4 4001

2.6 MM T HE— 2 T i HOL & i
NP [ 22 5 3% 7K 56 (5] 2 i S #E AR 23 1 2 18] A 54 H
KFR. BERRILEFNTE LEIPA RS, LR ER
A IR Y 8 B A 5 3 B 40 A FNORE AR IR 2% AT
WAL B 5 RE 2 A LU 4R KON A B . dd il
“Build-Connection” # Bt 5 “Core analysis” 3¢ ] iA 3
PRI A R L 8] 42 OC A 0 BT 22 S R 8 ik DX AH B A
W 465 114 O 1Bk BE |, 45 31 O 16c B die 9 7Y 2 L 2 fE M

P T3 Ao g AR BT A R X I 2% 25 A AT AL
I 28 73 BT B4 9575 il FH Fisher A5 804G 56

2.7 Real-time PCR £ M 4% 0> # £ mRNA 3£ ik /K
S HOR B ZH 2L A TR ES 20 2L, in A TRIzoL
TTHA SR, Z a7 =AW BEfh 32 5 0 BT
VE L EEVR G B4 RNA . % Thermo scientific
AR A 6 TG T RNA B 201 3 RN B Ao g0
FE 2.0 VA L, Aygom £ 2.0 22 45, 50 41 ¥ i B 2]
500 mg- L' Fi BRI foff 3 SR 3050 80K RNA
H oM cDNA, 5255 45424 25 °C I 10 min, 42 °C 2
Vi 30 min, 85 °C IV 5 s K573 F ) cDNA N AT,
H Real-time PCR i 7 & # 17 ¥ 3 , & Il IGF1,
MMP-2 MMP-14 ERBB2 Ml ITGAS () mRNA F ik .
JL 2% 94 °C T AE % 30 5,94 °CAE 1 5 s, 60 °C
Bk 15,72 °CHEf 10 s, 2 40 OE A . H g -3-
B W2 i = i (GAPDH) iy N £, 3158 ) 2% W R
mRNA B FRE &, 51 YA TAY TRE) KRG
AIRAE G, 515 0L 1,

*1 39F3
Table 1 Primer sequences
519 JF51(5'-3") K /bp
IGF1 i AACCTGCAAAACATCGGAAC 20
Tiif GCAGCCAAAATTCAGAGAGG 20
MMP-2 Iif GTCCTGACCAAGGATATAGCC 21
T AGACCCAGTACTCATTCCCTG 21
MMP-14 i GTTCTGGCGGGTGAGGAATAAC 22

Fiif TCATAGGCAGTGTTGATGGATGC 23

ERBB2  [i# GGGCTGGCTCCGATGTGTTTG 21
T CCGCTGTAGAGGGCTGAGGTC 21
ITGAS i CAAGACGCTCCAGTGAGGATT 21
T AGACGTGAGGTCCTGGTTGT 20
GAPDH  L}lf TGCTGAGTATGTCGTGGAGTC 21
T # GGAGATGATGACCCTTTTGG 20

2.8 4T XEE M\ PubChem %4 2 3 USRS JE 21 1F
W R AL A B Mt & 45 49 (PubChem CID:
6443665 ,5280863,5280343) , Uniprot 2 [ 5t B 4 J%
5 4k IGF1 (P05019, IGF1 HUMAN) . MMP-2
(P08253MMP-2. HUMAN) . MMP-14 (P50281,
MMP-14 HUMAN) . ERBB2 (P04626, ERBB2_
HUMAN) .ITGA5(P08648,ITA5 HUMAN) (1) % [
JF AR L5 M . AutoDock Vina39 #i 4 Fl T 43 1 4 42
X 42 Wi AR R AT B K R R AR I i R 2 A 25 it
17 &k I 2 AR . Pymol K14 FH T X 432 45 5wl
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AL BRI, P<0.05 2 22 5 R G it 8 3

2.9 ELISA £ £ 20 K B 1M ¥ 48 4 Bl F TNF-a
FIIL-10 347K TNF-a £ TL-10 ¥ % I8 ELISA
R &0 B R D PR AT SR 0

210 GiiF2#45r 87 R F GraphPad Prism 9.0 Rl 4%
HATGE A F T AP EOR D Y + s RoR R IES
PE R O 2 57 MM B I E U 2 4 Bt (One-way
ANOVA) , 1 J& 1E 25 P H ANl 2 J7 25 55 1% H Welch
i 55 F1 Brown-Forsythe £ 55 , A 2 1E S HAES

F2 AEOKREHOL) M X RIMBEBRERI (T+s,1=6)

3 &R

3.1 X SNL K BB A w58 FAR
2 A, B R A R B AL B R B 3 R IG (P<
0.01) , ¥/ iEBI N ). SEAAH A, HOL K . .
i 1) 2 R B O bR ZE AL AR 1 34 AN ) AR R
T, 25 A g0t 2 & L (P<0.05,P<0.01) , & B
HOL %5 2} J& SNL K BROGT HIL AR 0 384 5 | A2 1) 9 o 2o 5
LG, W3R 2,

Table 2 Effect of Honghua oral liquids( HOL )on mechanical pain threshold in rats (x+s,n=6)

a5 F HUB 3 1
/mL-kg" 4d 6d 8d 10d 124 14d

e N 61.61422.55 97.71+7.31 77.94+22.32 86.26+24.64 75.24+30.18 65.32426.77
R 4] 11.07+3.65" 6.07+1.88% 5.53+1.71% 5.35+1.68% 5.49+1.77% 8.66+0.57%
H Fi LAk 2 25.09 50.17+43.08 72.27+23.60°  47.38+39.09"  44.02+19.98"  36.73+£19.98%  32.65+19.94
HOL IG5 & 21 0.5 11.0446.15 56.95£59.307  11.32+1.59 8.86+3.52 8.79+2.62 10.89+4.28
HOL 7] 4 4 1.0 26.83+18.27 72.86£39.21 10.60+2.71 26.03+22.27 15.97+5.17 17.72+3.34
HOL & 7 4t 4 2.0 62.57£40.97"  53.87+50.77 17.00£5.22 42.97+27.09 55.29+5.75% 46.45+21.06%

5 TR L VP<0.05,2P<0.01 ; SR 4 L Y P<0.05, Y P<0.

3.2 W SNL R B W BE R 2 53T AR 4
PO, A5 IR0 20 O SRS A S 0V i R 4 R S
YR 38 i (P<0.05) , /I i 19 {0 ] A2 ARG, -7
AR 14 dN W K E LA 5 HR A A,

®3 HOLXKRZHEHEMERZID (f+s5,1=6)
Table 3 Effect of HOL on cold pain threshold in rats (x+s,n=6)

ISA
2

01;% F R B g me- kg (F3-F£50H)

HOL /& 71 1 4 Fn 3% By ARl A2 45 25 6 d ) I i 4
Y B {EH (P<0.05,P<0.01) ., FWIHOL %25 )5 n] LA
A7 800k 3 SNL A FRXF ¥4 T 38 5 /e 1) 9 9 i f R 42
W3,

e H 4 Y9 i
/mL-kg 4d 6d 8d 10d 12d 14d
BT R4 2.50+1.00 2.80+1.00 2.30+1.00 2.00+0.70 2.00+0.70 2.20+0.40
L2 3.80+0.40 5.20+1.30 4.80+0.80" 4.80+1.30" 5.00+1.20" 5.00+1.00"
W Ty T A2 25.0% 2.00+0.70” 2.40+0.90” 1.80+1.10" 1.80+1.10% 1.60+0.90" 2.20+0.40"
HOL fii i 20 0.5 3.00+0.80 4.00+1.20 4.00£1.20 3.50+1.30 2.80+1.00 3.00+1.40
HOL i 20 1.0 2.60+1.10 2.60+0.50" 2.60+1.50 2.00+0.80 2.00+1.60 3.00+0.80
HOL & 71 41 2.0 2.20+0.80 2.40+1.50Y 2.70+0.60 1.70+0.60> 1.70+0.60’ 2.00+1.00”

3.3 HOL 43 SNL KFl 22 R Rk K0 R
T e S AR L A5 B TR 4L 5 K RURY 22 S Rk 4
LR R 2 AL 7E SNLAL 5 F R4,
HOL # 518 F AR 4, SNL 41 5 HOL 4 it #& 1k /K - .
BRI SNL 415 HOL 41 L4, 3548 T 874 1~ 22 7 &3k
F . HdF 65 B AR, 809 MK, K ILEl
R T LR A ] i PR R KO 22 S A AR B
1ot il oAy 25 S A5 5000 X 0, A A Xl A T g ) i R 22
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3.4 HOL Kb 3 SNL K il 22 5+ 32 i85 3L 1 KEGG il
B4 2 BT R IPA AR E B R b T
3.3 T AAG AR B 20 5 HOL /&5 7 ik 41 19 22 5 8 8 4t
Loy EAT T KEGG i i 5 4R 43 B S IPA R AR
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FHE 5 T . KEGG 8 % 5 £/ r il SRR,
AT 5 HOL Al 4 () 22 SR Rk RN R 8w 4
£ HIF {55 38 % \ECM-3Z {4 A0 B 4E Bt s A 28 A1
S S JE (LB R B A R ) 5 TPA 3k PR AR
i AT 25 R R BT 41 5 HOL 1 i 41 iy 22 57
FAR I E B L HOE K F AR G
JCRL 40 RS 3% FB R 28 LA 2 3k A ) R R
A ECVE R b 22 00 B 1A S L P TR KRR R b
2570 5% fioh 25 3 % ( 0L 398 i o R BRI A4 k) o
3.5 HOL ZZfif# NP (9 4% 0 88 bR S ) g B A ) 2%
FEF e S 2l B | HE— 0l 5 ) 4% 2 340 A
KB, HOL ZZ fift NP B AR 3 28 5 AR Hh & T 1 {5
5 OB A0 R 14 RS RN IR R 19 40 i R 1
5 S R, G P gl 5% S 1] (F 5 PR Y R AR A
o iE— 2o Bl 58 T ) fF 0l B AR A T 2
] B HAE & &R, & M IGFI, MMP-2, MMP-14,

%4 HOL3 SNL X RZEBHEXELIRSF mRNA RIEWFN (x+s,n=5)

ERBB2 ITGAS J& % M %% th HL A 2 4F i A% 0 48
B (UL 58t RRCBEE I A4 ) o BE AR B AR 3 7R AR L 43
TSR LR A% R AR 4 F B A A A LG R 56
AR 3R 5 R B Y A A 2 0 T A (O 5
R B kA RE) o B R AR AT 4 SRR R HOL 22 % NP 1Y
53 ¥ HLH AT 68 5 X5 4l 58 5 ] 47 5 30 B% v O S A AR
4% F IGF1 .MMP-2 . MMP-14 . ERBB2 . ITGAS i
R P

3.6 HOL %% F % SNL K il & 40 41 b NP #1256
AR 7 mRNA ikt R ER, 5BFRH
o5, AR 21 R BRUELIR A DG #EAR 43 F IGF1 .MMP-2
MMP-14 . ERBB2 . ITGAS ) mRNA % ik /K V-1 i 3%
EF(P<0.01), HHEEAIY] HE, HOL = 71 & 41 A FH
PE 25 3% H B AR AL ¥ B B R 9 T IGF1, MMP-2,
MMP-14, ERBB2 ., ITGAS ) mRNA % ik /K 3F (P<
0.01). L4,

Table 4 Effect of HOL on mRNA expression of NP-related target molecules in SNL rats (x+s,n=5)

2190 #H/mL- kg™ IGF1 MMP-2 MMP-14 ERBB2 ITGAS
BT A4 1.01£0.12 1.00+0.05 1.00+0.08 1.02+0.21 1.00+0.08
HEL IR 241 6.14+1.10% 4.56+1.127 2.56+0.23% 2.55+0.36% 1.26+0.11%
iy bR 2 25.0% 2.02+0.67" 0.85+0.44" 0.94+0.219 0.97+0.129 0.68+0.129
HOL 41 2.0 3.39+0.72% 0.12+0.029 1.27+0.24Y 1.80+0.28" 0.33+0.04"

3.7 HOL SCHENG T 43 55 < 8 AH OCHE A5 45 1 1% 43
EROE

3.7.1 HOLGPERU T I AL B 6 F A 0] 5K
AH AR B B AR e M EREER 1 oy TR
SR ERW] R ELLLE B AR 5 IGF1 1Y 2 5L iR 4% Ak
GLU-3 . THR-4 . GLU-9, MMP-2 /it 4 3£ 12 7% & ASP-
382, LYS-36, MMP-14 ) & Jt iz 5% 3£ GLU-1145,
LEU-1147 . TRP-1177, ERBB2 ) 44 3 ik 5% 3t GLN-
1319, ASP-1288 . GLU-1290, ITGAS ) % Fk g 5% 3
VAL-211J8 s S B#AE 77 s S5 AL T DL 3 o
H RSB i A e

3.7.2 HOL & M il 73 th 2% By 5 < 9 AH DG HE bR 2 B
Wt E W EAEN T PR AR R I A
W 5 IGF1 ¥ & 5 2 4% 3t LEU-64, ARG-21,GLU-
58 \MET-59, MMP-2 i} 2 % iR 5% £ THR-248 . ASP-
249, MMP-14 1ty 24 5 2 5% % SER-1075 . ILE-1078,
ERBB2 1) & 3 Fik 5% & ASN-1304, GLY-1298 . GLY-
1300, DL K2 ITGAS 1Y 2 5 1% 5k B GLY-89 J& it & i
YEF 77, B By Sy A, H R 1R DL 38 5 1 BB n
Pk

3.7.3  HOL ¥ 1 143 i fe R 5 95 0 A OCHE b 25 (1
AR E A BEE T ) O3 4R 5 R R B A
% 5 IGF1 1Y & HE R 5% L LYS-65 . LEU-64 . ARG-21 |
GLU-58, MMP-2 1) 2 % 2 5% K& GLY-200, MMP-14
() 44 FE IR 5% 3 GLU-183, ERBB2 [ & %& iR 5% 4%
GLU-1346 . THR-1356, ITGAS [ 42 K iR #% 3 VAL-
2118 A S AR T 7 S B0 0 A T DL 3 it it
B fin 4
3.8 XF K Bl B TNF-a. IL-10 /K F (1 5 i

ELISA 45 R o, SR FARA K, BRI
KR LT H TNF-a 35 183 T+ 55 (P<0.01) ,1L-10 &
ik K SF- i 2 BE IR (P<0.01) . HOL g i) o 2H 1 BH 4
2 % i bk 4 B SRR T R B4 (P<0.05, P<
0.01), AR T RAER . WS,
4 iFig

NP & — X va P R , B A0 5 B 4 A,
s 12 18 7 33 B %O B A0 R S8 17%, H NP
AR 3 ORI S R PR S RRAE  ZE AN TR TR
g1 ) B 1R ) BE B AT 25 SRR B R SRR ) G
B = AR IR T O 2, A AR N R AR, RS
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%£5 HOLX ARIMFH TNF-a IL-10 KXW (F+s,n=5)
Table 5 Effect of HOL on expression of TNF-a and IL-10 in rats

serum (X+s,n=5) ng-L"
21 5 4k /mL - kg TNF-a IL-10
BT AH 11.45+0.68 50.28+10.99
AR 2 21.3846.29”  25.40+4.67%
3t B bR 2 25.0 13.07+0.72%  36.72+3.69
HOL 41 2.0 13.54+0.87"  39.86+4.28"

RS RAE H F BB 259 A PUm AR 259 bt
TR 259 B e 2 25 ) 45 (B R YT ROR AN A, B
LA R ] sk i BIAE T, DL R 28 W4 0 4 %) T A2
A R g A ) A R R 24 9R T NP A AR
B LB, an BE IR A KRR W N RAE A
G, A RAEG R Th 2 2 — PR E R AL A A
B A LA A B N ), R
Tas AN I AL R BT AR BUR , BB R &
21 i R A A 28 S RE I AR Y

NP 1 & i LR 5 A 58 475 2, (E 2 B 52 0 sl oy
SR RNCIN 2 $ ek S U AN A R R EZE i K VTR i Ry 1)
JOT 40 JH % AR BE B L 98 E P TNF-a/IL-10 3% 35 2K £l
HL R T2 Pk B 0 T AR SRR = R B & T
o BE 4T, DT S T AR SA n A i R IR
i IGF1,MMP-2 ,MMP-14 ,ERBB2.ITGAS /& &%
PR ) BB JE [N . R B R AR A K IGF 1 A
b I A PR I A 2 BT 4 A I B NP AR
B AR 2 A RN 2R A R T B0 O A R
SR PR PR R O B IR Bl 3 R IGF L KR 5K
i SR B A O AE OC , fE g R A PR e i B, T IGF L
2SR g W S el 55 R 28 JT A BE 2 Ay 149 G 2ok
B, FEAHIE ST AR R 2] KRR 2 200 5 X IGF L
HHEFIRAKFRE LT, ORI S 25 )5, 1GFL
B IR KT B 455 1% 24 Al 3E s A0 IGF 1 By 33K
% il P 28 9 RE , I A 28 00 S R TROTE R R A AR ok
SEARPEIR . MMP-2 Fil MMP-14 1£ 52 it f4 #f 28 5T h
TR, T P28 5 0T A0 O 3 A N-FH B -D- R &
PR 32 A& (NR) 1 Fll NR2B {ii # 25 20 Jifd 3cf B2 3% BK , 3 3L
T il A e | R P S A M R 22 2 Ay T S BU
b T 3E A S T 4 JE R R MMP-14 1
T PR AT ARG AR G i 22 AR T K CF AR E R nE
B2 500 I i 28 1 A RO B e RAEAR A . AR
#F 5% v HOL F ## MMP-2 F1 MMP-14 3£ [X i) % ik,
5O AMERNERAA Bk, B2 RS2k
ERBB2 (14 15 3R 3K 5 | B MU S 8 PR L o 5 /NI
Jo 24 e S A A 43 WA & A G . 1l ERBB2
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2 AR il 58 A% B AIK P 28 50 30405 1) 9 i 3 B, 8 A BIL
B S H R RO B8 R Y . AR FSE T HOL 45 24
Jii ERBB2 5 [H 35 F 1, 38 1 0 28 4 e 51 R A9
et i, A E o5S(ITGAS) BEAR FF 40 M Y 184 58 1T
B MR 2B LU0 1. 8 R G0 AR AE (SSe) Bk
o R EFEJE 5 ITGAS £ KK F 2 IE M E  ITGAS fig
e TE B 2T 4 40 M % Ak A2 22 68 1. ITGAS &
TR MR T SONE 40 I 1 0 BRRR B L S0 N A
M AE 5 N W R 48 o0 B0 ok B T AR F
SR, HOL 45 24 J5 W] A R IR ITGAS iy R 3R 5k
KT 03 P28 R . 2 HE— 20l O Ay O R
5% HOL 3 21 M il o3 5 b 58 5 10 15 5 o 500 AH G
AR T4 ARl R B LT b B R A L4
Iy il Kz & 43 51 5 IGF1 ,MMP-2 MMP-14 ERBB2 .,
ITGAS ARl i 7= A AR E B 456 T

g5 b RIS T 4 ML SNL R BUNP ALY &
L HOL % SNL K B HA SR /T, 3R IUAE 2 T
SNL K B A AL AR i [0 Fn ¥4 9 154 (7 16T, 90 25 & 2R
% HL R AT BE 5 XF IGF1, ERBB2, MMP-2
MMP-14 ITGAS5 1) #4455 K B iE 4 4iE A F TNF-a/IL-
10 3R 35 2 i BT 3O 48 RAEA K o AR SCE AR
W17 HOL Z¢ i NP 0y A AL, 76— B EEHR /R T
HOL % 4% 5809 5 I 4 F ML, o H s R FH 24 42 41t
% AWM AEE —E R BRPE . AR,
254 AT AR B HOL 1 Ak 2 43 1% 5 38 4o 28 81 1)
I 25 RCPF O 1 R 07 e HOL & 48 S0 AF JF 9 o6 i 1%
PERL A 46 3 TR A2 2R S50 B 2 4 2%
T 5% 5 W 22 29 1 ) BH HL R 0 T L
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