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Abstract

Objective: To observe the analgesic effect of platelet-rich plasma (PRP) on neuropathic pain in rats
with knee osteoarthritis (KOA) induced by monosodium iodoacetate (MIA), and to explore its anal-
gesic mechanism. Methods: 60 ul MIA (80 mg/mL) was injected into the left knee joint of rats to
induce joint degeneration. Mechanical and thermal pain thresholds were measured at 1 day before
modeling and 1, 3, 7, and 14 days after modeling. At 15, 17 and 19 days after modeling, the knee
joints in MIA + PRP group were injected with PRP, and the knee joints in MIA + NS group were in-
jected with the same amount of normal saline. The paw withdrawal threshold (PWT) and paw with-
drawal latency (PWL) were measured again 21 and 28 days after modeling, and the expression of
activating transcription factor 3 (ATF3) in dorsal root ganglion (DRG) was detected by immuno-
histochemical staining. Results: The mechanical pain threshold and thermal pain threshold of MIA
rats were significantly decreased after modeling. After PRP injection, the PWT and PWL of MIA +
PRP group were significantly higher than those of MIA + NS group. 28 days after modeling, the ex-
pression of ATF3 in the dorsal root ganglia of the MIA + PRP group was significantly lower than
that of the MIA + NS group. Conclusion: PRP can alleviate NP in rats with knee OA possibly by re-
ducing nerve injury.
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S 4] 3T ER KOA, RAERBUCTT BHFARIGST, BT E M TFAIRIRSTR8ES, AR
TERASGEH D BEVEBRRTAEG], JFEAREREEROEES, LA —EREHFER, Ada
WAIEBCKR R R E . ik, ERPEDTFMIRRSIEE T, SR A RO 22 (6T KOA FZ i B 1k
TRINER IR R L 522

LA A SR PR AR T e L B A AL RSO T8 B IR O IS — € 3t Jig - Orita S 55 NI
RBRBRRFTNES > 2 mg I ZBRIIMIA) AT IZH 51 = 8 AOEANRh i, B 275 KA 40 BEAE A
RAS[6]: Morgan M 55 ANHFFERMIE MIA S5 A1) OA Hh,  FLIZSIS K SCIE O 19 P 22 ias AL,
TAE MIA 5 (IR 1T 98 B S AR o0 B SRR 1 B IO 4 5 [ 7] LA BRI TER B, IS AT
FIE MIA (>2 mg) Fl i S 2T BEE (8] Wam kR 1~ 3 (ATF3) @ M2 14 Jim A0 B 4 47 F e B A
S Hhthailigol e EE A B a s dijE, =BT (ATP) R+ 1 RE B &1 me], 24
JRIERL P2X4 M1 P2XT SZ ALt 8l B A ML AL [10], /M5 48 O3 10 J5 AT iR (2 2 4R B 1 [11],

ik

DOI: 10.12677/acm.2023.1351047 7499 [N =85


https://doi.org/10.12677/acm.2023.1351047
http://creativecommons.org/licenses/by/4.0/

SEE
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FERE R 4R, AATRHME T B R AR 7, ST S & /MR ISR (PRP) AT IR ST B PO 1T
FRBOREER[12]. PRP 52 SR M/ AR H - AN4HI A 7 1) B AR I . PRPBATIAR ST BORER
o RIFEAK. 2Bt Bk, HAERYT KOA J7 i BA T i S AT o Heii KRBT ek
T PRP £ KOA W7 A adAE M, —JIg8 N 14 TIREHLG R SEIR ) meta 73 AT, 5 HAM RS T VA(R
TR K, BV AR R RE) AL, OG71 P PRP VRS TT IR 5591 1 5% 15 RAE AR i AN
THREsas Jy T v] BESE AT RL[13] o AR FUR W], SCHT ST PRP R ATRAI AT A, A R S
e BB H[14]. Bohren Y S5 AR, 24 PRP N A FHAGURMM ARG AR, AIEH s
T BB PR A R U SR S AL AR A B, LI RT e (et T 4RI RS A SR A (it
BESEAG  T feE fh e B A R [15] -

EHATYIE, AR WARTT PRP G AR 220 BRI IR 51T 287 R GBI 7T . AT St 7 AT
P25 BRI TS B PG RO BB, IF ST PRP X G5 I B0 2293 FRAE P I B ORI EE, IFxd
HAUHEAT YL

2. ik
2.1. SEEENY

P HUIE v i it Sprague Dawley (SD) K B 17 HAA T (180 + 20) g, HH 5 & K 2E S50 sh P O 4t
KERAFEFTE, FFRATRRERFFEQRI+1)C, HRA2h)~BRE (12 h)FEHREE, KRB BEE. Yok,
SEEGHT NS K REATE MR IR T OR, AWPAGE BOREIW R AL 2 s (S . No.
20210924SD6420211112099), Jfif T AR T flbe SR BREE T 2047, R —11%% 775 0K BRFE Hh s> S 58
SRR . R FIAET .

2.2. PRP HIE R R

ARHGE N FBIK R 2 RMEPE SD KRR A I, 7N 3.8% MR AN 1 34 . 7£ 25°C T LA 800 rpm
B0 15 min, MBI 3RS PRP. SR 4 E sh 40 i o A4 $ 4 iR PRP H i /s PRP A E]
{4 /MR 3 FE A2 BE 2R KT ) 3~4 % . PRP 7E—80°C ¥4 24 h i1k, 37°CIF A 1 ho 70 & Ja , KiiG1b11) PRPs
£ 12,000 g NEGC 2 4380 DL B R o WOR RIE T80 CIRAF EL T A
2.3. BREMXTANFESIETT

A SEESFEHLIE R 10 R A SD K BRAE 72 OGS 60 puL 80 mg/mL Al Z R HAH(MIA, Sigma, 12512)
TG ARRKAER, HEENEUTRIERENL A MIA + PRP 4451 MIA + NS 4H(n=5), Hi%&5 H SD KRE
TR SRR AE B3R KA 9 Sham 41, FF43 5l T ASEHT 1 R GBS 5 1. 3. 7. 14 K% Kk
ATHUMR UL B . PR RO BREBEAT I AE , PPAG MIA SERUS . RS 55 165, 17 A1 19 K% PRP (5
X 60 pL)iE4T 2 MIA + PRP 41K iR A2 OGS, Sham 4181 MIA + NS 4RSS ARFUE L ER K, BT d 4T
FESFERGE R N HEAT . T MIA JERE)E 21, 28 FATAIRAT A, IFF MIA JERE 28 RALSEK .,
A MR AT .

2.4, T RERR
S ITFERET 1 R SOERUE S 1. 34 7. 14, 21, 28 RANELHBENIAMEL 5 RO RIHTAT e, F
Fi Von Frey 4022 s250 k60K AU IRUC BIE, KA Hargreaves SZESASIN R SR AR RUC BIE, MR H
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2.4.1. WAEEREREPWT)ENE

SKF Von Frey £F4E(North Coast, USA){% up-down 723l @ MU US BRIE,  PATEAS AL R o o i
(25). 1E Von Frey £F-4E 2247 R MNAHT, 45 K BUE THRem A MBS S - & 1, S S ER B 20
min. % — %% Von Frey £F#4E4(0.16. 0.4. 0.6. 1.4, 2.0, 4.0. 6.0. 8.0. 15.0. 26 g), L 2.0 g 4
22 g A, R T B RO SR ) R R R, BRI 5 B A A, ESR N RRMGE E RB( “O” A
PHAtE: IR TR, X7 NBATE: JoRBL), A4 SN A AR S — R T 22 S ik
WK, TE B E AR AT K — R er g2 AR FRIES, HEHBI—IK “OX” 8L “X0” . 4% LR JE N
BRI 4 %, RERIRAEE 5 %, BERREI—HLL X7 R “O” I A, 1%L A AN N E
AT ER R IV PWT:
(10[ %, +K.])

50% g threshold =
10,000

2.4.2. #REREREPWL)ERIE

KHHE G VAR RO SRRV BIE, TATA T8 5% K RUIIRRAT N R & e 45 1, 0k
HEFHBRAEE @ NS, SR KRG N IR B S FRINR,  ABRIMNR I A 55°C, Stk B H AR A2 K gk
BRI I EEATE 3%, 303 3 WK, AR A () 2 ()52 8K 5 min, 3% 3 IR S5 RECTME, AR
() #AR R BRE

25 BEELNFRE

KE(n = SI)IRFERRIE G, AR A SRR 4% 2 T FIEE, BY L3-L5 7B R B B T
4%% 5% R I [ 52 24 /N, KIRVEE A ZUR L QIR K, B S AR UCOBON — R R g 285K
FETBAE A G AT — B ORR AR L h, S REMEORIE 2 h 3T, KA REN A kA YR VIR 5 pm
&% . H 0.3% Triton X-100 A1 3% S AL A R 2h 22 phiR (PBS) AL #E 1 h, 7E 5%1E % Ll = i H AL 2 2 h,
SRIGHE SR N —i—— R PSR A T 3 (ATF3)$i/4(1:100, Immunoway, H[E)Jtaids. 5 K
B, PIAH PBS it fa, FRK —HUHRP bricd i 2Edife 19G, 1:1000, Bioss, H[E)iNfEAHLIY) A 1
ITCHAME 1 ho A LA RIFEH PBS ¥ 3 ¥k, B4k 5 min. fx 5 (il FH e B IE 171 58 R A 40 10 A

2.6. gtit
%M1 GraphPad Prism 8.0 % {4:(GraphPad software, CA, USA)EATHE /047 . SR i K] 3 B 55 & 5 2

70T (RMANOVA) PP PR BUAEL,  Sepe A GUL 2 Bt R BN B T 2 0 A dLie] 22 5% . DA P < 0.05 &R
giitE .

3. 4R
3.1. PRP 3} MIA KR4\ # e B E A EHEE SMERN RN

T & 2H R B UMCR PWT FIEWE PWL 4 [0 2 % T4 iH 22 2 (P > 0.05); 5 Sham AHAHLL, MIA +
NS 41. MIA + PRP Z4Lif 5 1 K PWT fll PWL B EBRK, FRE:ZiEMG 14 R( P <0.0001), KL
B £ T EIERESS 15, 17, 19 KT LLPRPIESHAIT G, 8 )E 21 R(ENVGIT/E 2 K)5 MIA + NS
AL MIA + PRP 41 PWT #1 PWL $2, ZiEHiE 28 K MIA + PRP 41 PWT #1 PWL /55T MIA + NS
M 1. Bl 2). FRZE R PRP AESE S K MR RUE BRE . HmR RS BI{E .
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Figure 1. Mechanical allodynia presented by PWT
B 1. fimREREEE
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Figure 2. Thermal allodynia presented by PWL
E 2. ERERE

3.2. PRP X5 5HATTREIE ATF3 FRiX

L5 Sham ZLAHEL, MIA + NS AR RE R T ATF3 RIAEAE 28 K2 Lif(P < 0.0001),
IAh, 5 MIA + NS AL, MIA + PRP A HRAPZE T ATF3 ik &0 % PP < 0.05). LK 3.

PR IRATE PESCHT A M0 T ZREIR, B4 B T RSSO TR A o BRI % XA 388 3 A P
RATIANEE, AR ZEAR, EBOR BRI B A PORAE N IAEIRIE R (R EVE (1, B 0 Y2 fig
AR BB EEAN ™ 5 . Hochman 25 AT 72 A 8L, 34%[H) KOA 3 A i 4 B R L
1k, RIS R T E R B R AT R Z A RUVR ST TR [16] 0 A FUIE R EE LK SRR R, Xt
R BRI DS T WU AU BIME . HORIUE BB LS BN TS AR T ATF3 JISE , SRWLEE PRP XTI 5K
PRI ECAR L2293 BRI RV ARUR 1 DX LRI REAT WP R
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Figure 3. The expression level of ATF3 in dorsal root ganglion of rats in each group after treatment
& 3. JRITESEARERMETA ATF EEFRIE

H A6 V1 2 W WA B R N T8 56715 R B B Fe . AWt 98 R T A7 1 =2 AE A A 2R3 )
IR SCTT NS MIA, MIA 2 —FhH i -3- T MR B 55, ReAS R0 400 o 2 R PO R e e, B 2%
HANMIBET:, FARPCE MRS RCE N E SR, CRIE A LLE R LT OA 17 3 U [8] Al 2
BIPERRA DAT 7] BEAEWFFCIRIE, MRS VS M7 E MIA (32.0 mg/2C1) 2 51 AN nl i il 45 74 4
g MR AFRSE AR, MRFE MIA (<1.0 mg/> ) MIANS: 5] X 2648 [17], Orita, S.25 ¥
MIA K FG ATHE/RERFIEN K BRA MBI, ZERENEEEIK K FG /B XTI, RIA MBS
H IR B B 4T N #3K B, DRG Y FG ARic i ATF3-ir B35 7, H 2R K PE6]. ERMTMEI
W B AE R ST RS 4.8 mg MIA 2 2 JEE ST E 1) NP LAY, f§1H von Frey 47422 {55 A1 Hargreaves
IS [L81IE 1 oSTT KA IR, ELFGIRE ik B e B RO A - FRATAT NS R EoR, 5
Sham ZAHELEL, KATIE AVES SRR MIA JE AT 512K BRRFSE WU o SO P ot i B, SR IIROG
TR FTE AR A ORI BT, X SRR R — 9], £iRIT )R, 1E MIA &S 21 K,
MIA + PRP 3477 2 A LR BRI A B2 2 0 T MIA + NS 4, I HIXAbfE F FF a0 s 28 K, R
PRP VS0 M 9G54 i Beh 2 BV A VBT AR

WO FHM IR A2 AR R T i AR v (R B A 20 5 SCBC[19] o X e T AE AP A A A%
TEMEE BN ER GRS Ao MILHEME C 414k, DI M Tidmit A =S B KER A
P4k, AR R W, KR RBRE N EB RS, mMRE NENSHEE
B IR RAY, BB B A TR AT RE 2 RS2 4, Ak, IR [R] A 280 o ] 5 AR ph 4 Je A
MPTI[9]. AR, EHLRMMEBGRFEAAENEOL T, SN APH I A 8 2 2 5L
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S RAPETT R ATF3 B ARIE, BATVH A O TWES, BAT LSRR EIER 5 28 K,
MIA + PRP iR ATF3 & (AR LB MIA + NS 4GP < 0.05). #27~ PRP N £l £ 7
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