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miR-138 {45 TrkA-TRPV1 15 5% 4} KOA Bifl
N BRS040 1 3 M

7

HME Br 197 miR-138 #8115 TrkA-TRPVI 15 5@ &5t I
HHEICT R (KOA) BER K RCE Wi sEm, HiEk  EI
40 JfEEEE SD KR, ML R IEH 4 AL DUBRAL ad 3%
BExA £ i1 B i O = 41 NI = S U A A
A3, RS ST AR T [ B IR R -0 (TNF-a ) | AT
F(IL)-1 IL-6 ] S fem A A a AR bn & [ 22 4R 85 A
it (MMP-13) | [T BB J5 (Col 1) ] .\ TrkA TRPV1 .miR-138 %
KK, 34T miR-138 X KOA KRB WA, &R
SIER AL BRI PTG Rk R AT A K
HHLUEESFE (P <0.05) 5 53 RIB 4 L, SR 2 T
R K RAT 2 FHL T 0T (P <0.05) . HIEH
LR L BRI R i SRR KB TNF-o IL-1 IL-6 7K
- K MMP-13 \TrkA [ TRPV1 £ ik TH&, Col I  .miR-138 ik
FEAR (P <0.05) ; it FakdiAH Lb BRI 2 OBk KL TNF-
o JL-1 TL-6 7KF- % MMP-13 [ TrkA \-TRPV1 ik T+, Col 1 |
miR-138 FIEFER(P <0.05) . £ miR-138 1] Zfi# KOA
BRI R R 05, HEML I B 5 TrkA-TRPV {5 53 #% 14
HlAHDE
KR AR A-NERZ R A H 2K {55
B miR-138 5 B O & BeE i
RESES R36
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B 295 R (knee osteoarthritis , KOA) 1E M 18
PERAT M TR, 2R T B AR REA, LIRS
P MG sh i o BB R AT A
/R, KOA EAR 2 ERA AR EZEORFE A, H T4
K KOA K Ak & TR # AT 5% WiBh KOA
Xt N A 2R, HAT, KOA & HR il
Hiln K o8 e MW, A 2EEN 48 I, miR-138 7
KOA B il b 2R IE  FUR HATHES 5 KOA
(& A TR, 1 LA 400 , AR B AR FH AL 1 A
B, ST, %S0 7 KOA BERY 5 53 TrkA-TR-
PVI 15 53 % 9845 miR-138, ¥ 5% miR-138 X KOA
KEACE B R

1 #R5FEE

1.1 SEIg#h#t

1.1.1 34y PEEC40 HEHE SD KRR, A5
1203 ~252(227.50 +20. 82) g, i BF SCH BEE 250 &
( bt ) A BRA R AL, 5250 S W18 v IE 5 SYXK
(U)2021-0001 , SE4ash Y Ab ™A% ST 52 56 3h )
B RA R A SCHE , 1A 57 PR E IR (21,50 £
2.00)°C ,MIXHE B 42% ~50% 7247, B AR OK 5%
1,12 h/12 h BAOCREIER , LR AR
1.1.2 = &A1 TekA — 30 (FoRIE, #t 5.
ab76291) | i (i, L5 ; ab150078 ) W [ L3 X

viability of rat chondrocytes gradually decreased with the increase of TNF-a concentration and the expression of nu-

cleotide-binding and oligomerization domain-like receptor containing protein 3 (NLRP3) , caspase-1, GSDMD and

Phospho-NF-kB p65 (P-p65) proteins increased. Furthermore, TNF-a (20 ng/ml) could up-regulate the expres-

sion of matrix metalloproteinase-13 ( MMP-13) , the fluorescence expression of GSDMD and the levels of IL-13 and

IL-18 while the expression of Col I was distinctly reduced. What’s more, the articular chondrocytes were swollen,

and the microstructure was destroyed. Conclusion

TNF-a (20 ng/ml) can cause the swelling and death of rat

chondrocytes, degradation of cartilage matrix and activation of pyroptosis signaling pathway. The pyroptosis model

of rat chondrocytes was successfully established.

Key words

TNF-a ; osteoarthritis ; chondrocyte ; pyroptosis



FHEHRKFFIR Acta Universitatis Medicinalis Anhui 2022 May;57(5) - 787 -

AN BB B3 A RN | TRPVL (G sk i, it 5
ab6166 ) 14 [ 2B HE B AL ) B 32 A BR /A 7 ; antago
miR-138 .ago miR-138 I [ MUE AW B ( Fil) A
FRAF

1.1.3 =ZME ELSA XK &Ml A FiFEEET4
PR A B w5 B bR AW B SRR i R B
(hE)ABRAFE,

1.2 LWHE

1.2.1 #Z# A Hm 40 H{dRE SD K REEHL >
RHIEEH BRI IR i RAH, EREA. AT
KRR S 0. 9% S A BNV Ak B ; A5 A5
2L 25T BRI VR A TR OG5 A B, 25 DB 478 5%
HIJE 38 U PN A, 45 7 B8 3 1 5 45 7
0. 9% FALHN 7 WAL BE; YUIR 4 . 245 F B 301 5 30
mg/kg antago miR-138 Zb¥H ; ixf k4 . B 44T 30
mg/kg ago miR-138 ZLBH, [F)Mf #5241 25 T 5 s 112454 8
x10* U HEE (1 ml/kg) WYL ESL S 1,
PSR 25T d,

1.2.2 HAREZHE & TFHYTWTd)E,
2SR FETE AR AE A B, i HRCAS AR BRUA T S ey
WCE TR A, RR 3 000 o/min (4212 em) B0
10 min, 7255 B, — 80 °C B vk 46 AR A7 1
Ko BYFFREOCTT 9, TORHRAE 43 B i P BR G TT 4K
AL, BTG LU ST R
BT 4% ZR W HIRME E 24 h JFBKAH, A
AR, VI 4 pum YT IR — R BB S
KA IRAKE IR YL 5 min, $h1R 24345, , [ kK e
Ve, 1% PHLYea 2 ~3 min, K B B A OBiE ik
FIge,

1.3 15HRMEE

1.3.1 A% 3rag s

1.3.1.1 frhkail T2 7 d 5, K
K Lecuesne MG JBE &5 PP X &40 K BB &
AT 2 VA A 4G 2 S AR | ST ik L 56T T
EISELSY b G AN

1.3.1.2  FCEHSUARM ] AR T
PCE A SURER Y] R JEA TR A FE A T i R A1 i
R BB AN R YR B 4 9 BE AR 4L, B FH Mankin 1
AN ALK B AU 2E AT AR . 0 43
BCE G5 H R AN B I, R e A SR
IEH 157 HCE AR B oA B 2 s R
TAIAEAEAS KLU 4B, s 20 2 R £, B I e (e Dl 52
a7 BCE M SR AR I R BRIR A NLZ K E T
MAERENUZ 5T e 0] W GR ;3 45 30 4i i

WD CE R BGA RS2, T D
R4 41 B AR IRA AL 2 B BT (A 8 T R
500 BRI

1.3.2 XY OB EFRRER FH &K
e La¥E E TNF-ou IL-1 IL-6, $ MR 1 2 Ml B
FEG s TAEFLNIA 100 Wl © 5 B4 A4 150 R A F
Pt 37 CHERMFHTIRE 2 h; 5 AL 5
VTR S VR RN, PRI 1 2 100 R HTiR T
YEW 100 wl/fL,37 CHEEIFEH T E 45 min; gk
THUER AR 4 U5, 7 KON LA i g S48 58 B 5~
a (tumor necrosis factor-a, TNF-a) | F1 4l i/ 25 (in-
terleukin, IL) -1 . IL-6 J& ¥ 100 pnl/fL, & F 37 C18
B IR E 45 min J5 78 KL AIMA L -
100 wl/FLE RN, FEMSE 450 nm P WG EEE,
S AR S R R e E i 7 O o W1 o A =
TNF-a IL-1 IL-6 7K°F

1.3.3 %RFARFRHAREDEEAERN  F
FARRELH AL B0 5 MMP-13 . Col 11 FHHE 55, ¥ A1
WG] F K PBS Uk 3% i3 E L A S IR AT
21610 min, MAKIEDE DU B PBS Et)E,
INA—$L, % R E 2 h, PBS EEPE 5 min, A ZHi,
HRIFEE 40 min, PBS ¥ 5 min, DAB 2 i i 5, 20
~30 min, V8 B R, GEE T WSS AN rh 5L T 6 R
5 1 ¥ ( metalloproteinase-13, MMP-13) | I % it Jit
(collagen 11 ,Col 1) BHM:ZRINAMME, MRHE 2 AR
MR EWICH 0.1.2.3 4, Az id  FH
Bk LA 400 x SES, GE it 10 400 T BH 14 410 i L
H,FR A, BHdEAN MR = B /
ST x 100%

1.3.4 RT-PCR 420 2 20 4% miR-138 &£  mi-
croRNA #2571 &7 %) miR-138 4H/{LEL RNA,
K H TagMan microRNA S5 5857 & £ 4T microR-
NA 3% 5% R SYBR Premix ExTaq II kit #4175
i PCR [N, 2R 2 %0k /, WS U6, %
RS RO 45225 °C 10 min, 40 °C .60 min, 85
C .5 min; BEEY H&ME.94 C 20 5,72 °C 30 5,60
°C .30 s,35 PEIR, KA 2 2 it B A
MY miR-138 FikH

1.3.5 Western blot #& | 7% 3¢ &40 X &, TrkA . TR-
PV1 &k BUORBUAFIECE A2 12 5 IMAZL R
W SR SRR K RS 5% B RR
AABEA] 2 b INA—H0(1 2 300) I E R, A
ZH(1:5000) , FIEMEE 2 h, B ER PR
T, 38 A, R Tmage J #4443 #1 TrkA \ TRPV1
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ik, L B-actin HNZ, HARE FKF = HARAH
K EE(E/ B-actin 25717 K FE{HE

1.4 S48 (A SPSS 19. 0 Bk R
THi 55 B 28 levene 746 I B 45 7 22 55 1%, shapiro-
wilk FGI0 A IEA MG, TR BORME R T 134, 20
AT PRSEAEAS ¢ Ko s THECRE BE LA % 3R | 2H 18] AR
AT X K, P <0.05 AH G425,

2 #R

2.1 BITFESAXBRAEREBRXTHREY R HE £
BE IEEA B MR N — | HES) R 5
2H UUBRAH . R MG A | 38 SR A 4B S 4™ o
T2 R AN PFR D s 1 FER A R A I AR
W&, KBRS L, WK1,

2.2 JBAKXRBITAHAZEKBALAFTMERE SHIE
WAL B TUBREH G Rk K BT b 3K
BBV THE (P <0.05) 5 5 F ik A L, 45
AU GO R AT 2 OB HA VP T (P
<0.05), W31,

C D

E1 BTREHEARAERXATRENH HE £EE %400
A IEHAH ;B AR, C UTERA ; D ad A

2.3 BHABREXTRPREERFKELE HiE
ALK, BRI A PR | 6K 4 K B TNF-a
IL-1 IL-6 7K EFFE (P <0.05) ; 5t Fe R 240 [,
AU UTERZH KB TNF-o IL-1 (1L-6 K F-THE (P <
0.05), W#E2,

2.4 BEHKRBHREAR
B S5IEWHAML HR

BREIREWAMERIEL
RTINSO ST PN

F1 FBAHAXRITHZERBARFTRE
[:l_’,ﬁ[ (;\c +s) ,ﬁ}‘,n =10]

21 51 (S Sy LR AT SR
B 0.31 +0.44 0.33 £0.50
BT 3.71£0.59* 7.64£1.57*
N 5.86£0.36** 10.82 +1.03 *#
PUEL 37 1.32 £0.45*#Y 5.14 £1.17 **Y
F A8 8.152 9.511

P1H <0.001 <0.001

SIERWHE ., " P<0.05; SHEEA HE. P <0.05; 584
.Y P<0.05

F2 BFHABRXFTEPRERFKELLE (x+5,n=10)

205 TNF-a( pg/L) IL-1(ng/L) IL-6(ng/L)
EH 0.07 £0.01 8.42 +0.70 0.10 £0.02
T 15.34+0.72*  289.14 +8.76*  212.42 +10.33*
M 18.76 +0.83 "% 33518 £5.62*% 254.38 +9.51**
ik 4.36+0.54"*Y 90.33 £7.15"*Y 85.74 +6.54**Y
FAg 9.561 15.743 13.519
P <0.001 <0.001 <0.001

SIERWHE ., *P<0.05; SHEEA . P <0.05; 584
.Y P<0.05

MMP-13 ik Tl i, Col T FAFEMK (P <0.05) ;5
BRI L R UERAL K B MMP-13 35T
i, Col T FRFEAML(P <0.05), W3,

*3 FHEXRRBALETKREIREMAERIE
b8 (x 5,0 =10)

20 51 MMP-13 Col T

EH 1.24 +£0.22 30.44 £8.17
T 24.84 +10.33 " 16.42 £5.55 "
N 38.51 £9.61 " 9.12 £3.41*%
FUE. ST 11.42 £3.77*#Y 24.17 +3.46"*7
F1H 8.615 15.491

P1E <0.001 <0.001

HIEWALLE . * P<0.05; 5EAIZ L. 7P <0.05; SUTERA
.Y P<0.05

2.5 FBAKRRKBAEL D TrkA,TRPV1, miR-138
RiLLb® HIEW A, BRI YUERAL o ik
KB TrkA \ TRPVI AT+ E, miR-138 FRIAFEAL
(P<0.05); Sid R UM He, BRI 4 T8R4 KRR
TrkA \-TRPV1 2 ik 7} &, miR-138 ik K (P <
0.05), Wk4 K2,

3 it

KT AR — TR IR A 2 4 21 20, L5 4
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x4 BAXRZKBHLADH TrkA  TRPV1 miR-138
FRiELEB (v +5,n=10)

2051 TrkA TRPV1 miR-138
1EH 1.34+£0.32 0.10 £0.04 1.56 +0.17
T 2.17 £0.19* 0.59 £0.11* 0.57 +0.06 "~
HIEN 2.97+0.20*%  0.74+0.02**  0.33+0.03**
FUE. S0 1.77 £0.15**Y  0.25+0.01 **Y  0.79 £0.22**Y
F 1Y 15.216 11.613 9.105

P1iA <0.001 <0.001 <0.001

SIERWHE . " P<0.05; SHEEAHE. P <0.05; 584
.Y P<0.05

TrkA
TRPV1

B-actin

2 RAKRHBAEALA D TrkA , TRPV1 Western blot
A IEWAH ;B AR, C L UTERA ; D i A4

M ARk, B, s i e A RIE E e T4
Z5 ., [FIB BCH AN S A R o B A%, i 2
R 72 55 ., WFog R0, CE a0 e oA
T 2 9D I o R e 2 B KOA B0H AR Y = A

REAEAFZE S F 0T, M 7728 fh 3 o 98 45 ol
VS I BRI P DG B PO B LR A, R
A &I R TNF-o IL-1 . IL-6 7F KOA [ ¢
TR SRS R AR A A X SR A, i RO
BeEBAs i, Horp INF-o 7] 2 5005 0N 5
RAE SN, T KOA BRI RO P 2 50 i
K51 TL-6 EA ZFp A0 v, T8 5R TNF-o TL-
1 R0, 35 5 W2 A SR IR AR S A, A G E
FEUOESE , KOA Bl R 56 35 i b n] 4600 1] TNF-
o JL-1 1L-6, H & i & T 1E % 40, 76 0 1 i
J& , TNF-ou IL-1 | IL-6 £ & FEAR, S8 4 T 8 Ty
W RIER F I IR 2R TT KOA J7ak, AHFFT 4R
R, KOA K2 T id %38 miR-138 -1l , 4K
ZH AU BB 98 %, C T N TNF-a  IL-1, IL-6 7K
SEREAR, 3278 3 T TrkA-TRPV1 {5538 % 9445 miR-
138 H i3 KOA Ji B2 2T 2527, Ak 56 45 4 1 I
o 5 FE JESE miR-138 X AL 5 v B A KAy
PIHIVER . BEAFIE S5 S A TR IRYT KOA FE 145
AL E RS K

MMPs {1 > 5B 32 5T P ALl % figt 1) 32 22 25
fitg, Horf MMP-13 A5 B L BT N Col 11 A9 32 22 fie
JR AR E B M OC T R R A i R R R
SRR MSEHFSE RS, Col T A b e R
ik 5 KOA &4 K JREIEAC, H MMP-13 3 i
Z46# Col T 2 P 0B JL 0 1 B A, 3 AR B &
AR AN BGE I MPP-13  Col 1T /KK
WE RGOt B S RFRGR D
7N, 3ET TrkA-TRPV1 15538 B X KOA K BEF7
35 miR-138 T 11, KR AKE 4L MPP-13 Kk
A Col Il FRah Tt ; R W3 K35 miR-138 A4l
MPP-1 & 380, A2k Col I AE 7=, s/ 45 41 o o4
T2, GEfift/ R TR 00 5 Y 4R 7R T 4% miR-138 X
T A L A0 TR I AR e A % O T R IR A L

AHEMTFEHE HY TrkA-TRPV1 {5538 BEAE 0
1551 386 9 O e 1 | AR5 BELIBT X KOA 453 41 1
HAFEZ L TrkA fE A2 4R K T (NGF)
R S 1 32 AR T 0% PISK 45 AKX TRPV JT ik 15
{E, LI TRPV1 3k 7= R VE T, & 9k H 7 B
T AR B 5 10 TRPV AE A KOA J597 1A 7 7 H
S, TRPVL A5 0700 28 1 ¢ 19 28 it LA 2LAR
1,18 B AR W TrkA-TRPV1 1% 5 38 2% % miR-138
PAEA Y B DS TS miR-138 7E
25 KOA &8 5 J i [R5 LR 98 5 77 78 %5 V1A
K, TrkA-TRPV1 15 5 [ 5 KOA K FLAIE [0 %5
YIS, B I HE N miR-138 5 TrkA-TRPV1 {5 5 i@
BRI AT BB I . AR 45 2R s, dl i X KOA
KT it # ik miR-138 T, TrkA \ TRPV1 %3k
AR, miR-138 FikThE , #27m i miR-138 X
BCE P EA MR R S, 43 b T DR A o R
U4 TrkA-TRPV1 15 538 BS TG A5
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Effect of miR-138 regulation of TrkA-TRPV1 signaling

pathway on cartilage damage in KOA model rats
Yang Di, Xu Yuankun
( Dept of Orthopedics and Traumatology, The First Affiliated Hospital of Guizhou
University of Traditional Chinese Medicine, Guiyang 550002 )

Abstract Objective To analyze the effect of miR-138 regulating TrkA-TRPV1 signaling pathway on cartilage
damage in knee osteoarthritis (KOA) model rats. Methods Forty healthy SD rats were selected and divided into
normal group, model group, silent group and overexpression group with 10 rats in each. Behavioral and cartilage
histological scores of rats in each group were compared. The expression levels of inflammatory factors| TUMOR nec-
rosis factor -a. (TNF-a) , interleukin (IL) -1, IL-6 ]in articular fluid and bone metabolism markers[ matrix metal-
loproteinase (MMP-13) , type II collagen (Col II') ], TrkA, TRPV1 and Mir-138 in cartilage tissue were detec-
ted. The effect of Mir-138 on cartilage injury in KOA rats was analyzed. Results Compared with normal group,
behavioral and cartilage histological scores of model group, silent group and overexpression group increased (P <
0.05). Compared with overexpression group, behavioral and cartilage histological scores of model group and silent
group increased (P <0.05). Compared with normal group, the levels of TNF-a, IL-1 and IL-6 and the expres-
sions of MMP-13, TrkA and TRPV1 increased in model group, silent group and overexpression group, while the ex-
pressions of Col II and Mir-138 decreased (P <0.05). Compared with overexpression group, the levels of TNF-a,
IL-1 and IL-6 and the expressions of MMP-13 | TrkA and TRPV1 increased in model group and silent group, while
the expressions of Col IT and Mir-138 decreased (P <0.05). Conclusion miR-138 can alleviate cartilage injury
in KOA model rats, and its mechanism may be related to the inhibition of TrkA-TRPV1 signaling pathway.

Key words TrkA-TRPV1 signaling pathway ; miR-138 ; knee osteoarthritis ; cartilage damage



