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Mechanism of Xibining II in alleviating cold stimulus pain sensitivity in rats with cold-damp obstruction-
type KOA by regulating SETDB2/H3K9me3 signaling axis

HU Enrui', WEI Yibao', LIU Deren', Aobuliaisan*Maimaitituxun', WANG Peimin', LIAO Taiyang’ (1. Dept. of
Orthopedics, the Affiliated Hospital of Nanjing University of Chinese Medicine/Jiangsu Province Hospital of
Chinese Medicine, Nanjing 210029, China; 2. Dept. of Orthopedics, the Second Affiliated Hospital of Nanjing
University of Chinese Medicine, Nanjing 210017, China)

ABSTRACT OBJECTIVE To investigate the mechanism by which the traditional Chinese medicine formula Xibining II
modulates cold-stimulus pain sensitivity in rats with cold-damp obstruction-type knee osteoarthritis (KOA) based on the SET
domain bifurcated histone lysine methyltransferase 2 (SETDB2)/histone H3 lysine 9 trimethylation (H3K9me3) signaling axis.
METHODS Fifty SD rats were randomly divided into control group (intragastric administration and intrathecal injection of equal
volumes of normal saline), model group (intragastric administration and intrathecal injection of equal volumes of normal saline) ,
Xibining I low- and high-dose groups (4, 8 g/kg Xibining Il , intragastric administration), and high-dose of Xibining Il +small
interfering RNA (siRNA) group (8 g/kg of Xibining I via intragastric administration and intrathecal injection of SETDB2 siRNA
at 0.2 mmol/L, 20 pL per rat), with 10 rats in each group. Except for the control group, cold-damp obstruction-type KOA model
was induced in other groups. Drug administration commenced 14 days post-modeling and continued for 28 days. Following the final
behavioral

administration, the following were assessed:
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changes in cold-stimulation pain sensitivity, histopathological
changes in the articular cartilage of the knee joint, the contents
of inflammatory factors [tumor necrosis factor-a (TNF-a) ,
interleukin-1B (IL-1B8)] and pain mediators [calcitonin gene-
related peptide (CGRP) , nerve growth factor (NGF)], as
well as the expressions of SETDB2/H3K9me3 signaling axis,

inflammatory factors and pain mediators related proteins and
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mRNAs in dorsal root ganglion (DRG) tissue. RESULTS After 28 days of drug administration, compared with the model group,

Xibining Il low- and high-dose groups exhibited significantly prolonged cold-stimulus paw withdrawal latency (P<<0.05) ; the

number of positive responses in the acetone low-temperature test was significantly reduced (P<<0.05) ; Mankin score and the

Osteoarthritis Research Society International score for knee joint tissue, as well as the levels of inflammatory factors and pain

mediators in the serum and their expression in DRG tissue were all significantly decreased (P<<0.05); the protein expressions of
SETDB2 and H3K9me3 in DRG tissue were significantly increased (P<<0.05). Intrathecal injection of SETDB2 siRNA reversed the
above effects of high-dose of Xibining [I (P<<0.05). CONCLUSIONS Xibining Il may alleviate inflammatory and pain responses

by activating the SETDB2/H3K9me3 signaling axis, ultimately improving cold-stimulus pain sensitivity in rats with cold-damp

obstruction-type KOA.

KEYWORDS Xibining II ; knee osteoarthritis; cold-damp obstruction-type; pain sensitivity; SETDB2/H3K9me3 signaling axis
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35150-001 7Y A /1N B ¥ #4289 o I ) (7 K A Ugo
Basile 24 A ) \LAS 4000 %Y 5 ik i 15 &'t R 48 (£ [H GE
7)) (ABI 7500 B SEH 8 - 5 A Bl 5K S0 (RT-
PCR) X (& [E ABI /A H] ) L 170-3930 HY 5 fise Ha, Tk S 7 fi
% ( 2 [ Bio-Rad /A &) ) \ELX 800 %Y fifi #5 1% ( 3 [ Bio-
Tek A F)) % .
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(BRI =AY HARAT BRA ] #5530 R 29652-1-AP
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(ELISA) 7] & Fll BCA & [ 2 157 & (32 [ Thermo
Fisher Scientific 2+ 7] , fit %5 43 Jill 4 BMS630TEN .
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CUCGAUCCTT-3" ) J¢ H: 45 & () % i siRNA (L3549
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FH A KOA ERA DI BFRAE QN - (1) BLE KA A
BT MR R RUR AR AR 5 (2) 3 B E K R G AR R
X HEZH R BRI 5 (3) 3 A58 f K B i 305 e 5 BEL A 1) 11
IRFEIN AL FETE sl T e A FISE . ARt rh
S il FENRIE P A KOA 3R 40 HR R BT, H
JE SE LR R IS I FIAET
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12 H KB435 i siRNA 4 Fl SETDB2 siRNA 4 , A4
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39K, AR IAIRE 15 min,
2.5 TERENH 5401

TR ERMZS S, 2R RAE S 25K 12 h, Bili5
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WEAL, BT 4% 2 RPEEPEE, &M b, 2
KELL3~L5 DRGAZ, ¥ A2 5 H KLY DRG 441 &
T 4% 22 TP 5 K A A =4y 5 HOK UG DRG 41
ZUE T —80 CH B A7 H -
26 ARBAXTHREBALRERSENE
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R 5% 2743 (Osteoarthritis Research Society International,
OARSDPF4", PFAk K B OA YRS FREE
2.7 ARMFERRERFFIEBENRSERN

K FH ELISA 3R o BC“2.57 TR v A7 19 R BRI
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2.8 X R DRG £ £ &1 SETDB2, H3K9me3 ., NGF .
CGRP Rzt

KD CER . BU2.57 0 R 4 4% LR H
P [ % i K B DRG 4141, 42 0.1% Triton X-100 351k 10
min, #8J5 FH 5% 2F 103 118 11 37T 30 min, 22 )5 43 )i
Jin SETDB2 \H3K9me3 .NGF ,CGRP —47i (i B Hb 151] 25 Ky
1:100), F4 C P AELKE, BAEZER NEE 9 (F
BELLM A 1:2 000) . {8 DAPI & QL 4uft% , £ A, T
Tl TS (YL a5 4 B i 2 5 f2, SETDB2 \NGF FH
Y 42,40 i 4L 2 4, H3K 9me3 . CGRP BH M J (0 21 fify 5 21
), 37 F FH Tmage T 4% 14 % 20 Jf 5 )6 38 B8 gk 47
SIS
2.9 K DRG AL % iE F F Fn % 8 /1 i A mRNA
Fixwim

K H RT-PCR 3L I o HL“2.57 W F ¥R A7 19 K B
DRG 4141, >R TRIzol VA HRAT 2 H 9 B RNA A H
W B 2 EE JS ¥ RNA 36 5% 5% 25 cDNA, 1L cDNA
B UEFT PCRY 1Y . R MR R CEMARFR R 20 pL) L 75 -
LRSI % 4 0.4 wL, cDNA #i#z 2 wL, 2XSYBR
gPCR Master Mix 10 pL, ddH.O 7.2 pL. 5 72 49
F5 s TSR B BE (95 °C 30 s) VI ER S B B (95 °C L 10
$,60 °C .30 s, 240 MG ER ) Fies fife th Ze B B (95 °C . 15
5,60 °C.605,95°C.155s), LAB-actin HHZ, KA 274
P4 H YL mRNA 9K K-, 4L 145 5
PES 19 L A TR BR A RIA R, 5151
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R1 SIYMFIIRTEEYKE

EREH I3 TRk b

TNF-a 147 GGAGGGAGAACAGCAACTCC 9
147 GCCAGTGTATGAGAGGGACG

IL-18 L0814 CCTATGTCTTGCCCGTGGAG 118
i 147: CACACACTAGCAGGTCGTCA

NGF Ji#514): CAGCGTTTTTGATCGGCGTA 158
T 147: ACGGGCAGCTATTGGTTCAG

CGRP #5147, TCTCCCCTTTCCTGGTTGTC 13
N1 #: CCAGTAGGCGAGCTTCTTCTT

B-actin 3i#5141: CGCGAGTACAACCTTCTTGC 21

147 CCTTCTGACCCATACCCACC

2.10 X FR DRG 28 22 th SETDB2/H3K9me3 15 S & &
RIEEFFEREN REXEBQRIEKRT

K Western blot {50, HC“2.5” TR ZRA7 A9 K B
DRG 4141, {#i ] RIPA 24 i AL 21 (1 B a5 1,
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A, HRAF AR 1 D REIEA T T e S R - SR TN A Tk
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H3K9me3 . TNF-a . IL-18 .NGF ,CGRP (Fis B L 44 Hy 1 -
1 000) & B-actin (i B¢ L 4512 1: 10 000) —Hi B T 314 5
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TBST 25 MR PeR 3 Y (4% 10 min) & , T3 36 N AR
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yE T 11 R H) 41 35 (P<<0.05) 5 57 11 7 i 7
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28 KA P n A 0 IR0 B 3 4 4 (P<<0.05) , TR AR
TSI PR VR B N (P<<0.05) , 452 33,
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T [ AAIR+sRNAZL 13754455 28168526 ST44E537° 7355561
a: XA LA, P<<0.05;b: SEIRILH L3, P<0.05;c: ST
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£33 ZFHEXRAMRMKELEAMEREBIER (xts,n=

10,%)
415 FOk H1K FK BOx
TR 170+0.82 1.70+0.67 1.60+0.70 190+0.32
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W L samlat 180404 700£088  390£110% 190074
TR 1 il +siRNAZL 1701048 7202092 570£082°  450+1.08
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32 KREBAXTHRALREBEESEURLER
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Xof B R BR R R T DY o T B R T, B 4
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BRE B M LG EREREE L,
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7 1 e 2H R SR B T B I8, Mankin #4315
PR (P<<0.05) ; ST 11 Jy il 4l b, s 11
J7 i 70 HsiRNA 41K FURCE % 5 9 40 = e B
Jin # , Mankin 3 43 {2 & TF & (P<0.05) o &5 3% UL 3%
4.El1,

F4 FAXRBREXTHREHLEK Mankin . OARSI ¥

SlbE (x+s,n=10,%)

ik Mankin 74 OARSITT/
A 0.75£0.50 0634025
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[Siad s eil 7254096 3251050
W T s 2 375£0.50% 150£0.58"

Wt )il & +sRNAAL 6.75£0.96' 275£050°
a: 5XT IR AR, P<<0.05;b: SR HLR, P<<0.05;c: 5T
I 7R FIAL He e, P<<0.05;d: ST 1 Jy el 4l He g, P<<0.05,

3.2.2 FLL-[ELge gt i

Xt HEZH R SO R, S5 e B ety )5 5
Xt B PO A, BB ZH R B 0t BRI A 28, 3 (s

R B E IRk, OARSI VP4 i B T+ i (P<<0.05) ; 5
PRI ZH P, IR T A1 s 79 K BV  (eudik
55 LD or B R AL AR R MG , OARSTIYT
4334 1 2 AR (P<<0.05) , FLIE T 1 Jr v 77 41 KB
1) OARSI P43 8 Z Ik F RS 77 11 7 I 5R i 4 (P<
0.05) ; 5 7 11 Jr v 391 i 4 b 3, O 7 11 )y i 711
i +siRNA 21K BRUCR BS R B 21 2 SRR i 2 35
4 EE, OARSI ¥ 43 b 2 Jt 5 (P<<0.05) . 455 L3R
4.1,
3.3 KRMFHXERFEBNRSERNLER
55 B2 s, A58 41 K BRI 3 H TNF-a IL-18
NGF .CGRP 7 34 i 5 (P<<0.05) ; SHEIARIZ LHAK,
TR 0 5 A L e 790 o 26 K BRI ¥ o TNF-o IL-18.
NGF .CGRP % & #4) i} 2 [ A (P<<0.05) , HIE T 11 J7

o ) 2 R BRI R e A e R TR T
PRI (P<<0.05) s 5T I v A s 4 LUK, R
7 177 5 77 2 +siRNA 41 K BRI H TNF-o IL-18 .

NGF .CGRP & ¥ p Z FH 5 (P<0.05) . 4R WK S5,
x5 BAKXRBRMBEFREERF EENRESELR
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415 TNF-a IL-1B NGF CGRP
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