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Expression of MMP-1 mRNA and A2M mRNA in cartilage of patients
with traumatic arthritis and its correlation with the severity of disease
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Abstract: Objective To investigate the expression of matrix metalloproteinase-1 (MMP-1) mRNA and A-2 macroglobulin (A2M)
mRNA in cartilage of patients with traumatic arthritis (PTOA) and their correlation with the severity of disease.Methods Prospective
selection 76 patients with PTOA admitted to Kaifeng Central Hospital from January 2018 to June 2019 were selected as the PTOA
group, and 72 patients with theumatoid arthritis (RA) in the hospital during the same period were selected as the RA group. The expres-
sion levels of MMP-1 mRNA and A2M mRNA in cartilage of two groups of patients with different disease levels were compared; the re-
ceiver operating characteristic (ROC) curve and the area under the curve (AUC) analysis were valuable for the differential diagnosis of
PTOA and RA; Logistic regression analysis was used to explore the relationship between MMP-1 mRNA, A2M mRNA and the severity
of disease; Pearson analysis of the correlation between MMP-1 mRNA and A2M mRNA expression and Knee Score (KSS) and Ameri-
can Special Surgery Hospital (HSS) scores.Results MMP-1 mRNA in cartilage in PTOA group was (0.52+0.13) and A2M mRNA was
(1.06£0.35), which were lower than those in RA group [(0.67+0.16) and (1.53+0.51) (P<0.05)]; differential diagnosis of PTOA, RA
AUC: MMP-1 mRNA+A2M mRNA>A2M mRNA>MMP-1 mRNA; MMP-1 mRNA showed a gradual increase trend with the increase of
disease grade, A2M mRNA expression, KSS, HSS score showed a downward trend (P<0.05); MMP-1 mRNA and A2M mRNA were sig-
nificantly correlated with the severity of PTOA (P<0.05); MMP-1 mRNA was negatively correlated with KSS and HSS scores, and A2M
mRNA expression was positively correlated with KSS and HSS scores (P<0.05).Conclusion MMP-1 mRNA and A2M mRNA in carti-
lage can be used to diagnose PTAA and RA, and it is significantly related to the disease and joint function of PTOA, regulation of MMP-
1 mRNA and A2M mRNA expression may provide a potential idea for the treatment of PTOA.
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B 15 4 56 5 & (Post-traumatic osteoarthritis,
PTOA) L) ST B iR Ak A8 M S gk e M DG 3K
B 38 A 5 A S R AR, T R ST R S5 DB
EREIR {3 7PN e S Y0k ki - &
fiff-1 ( Matrix metalloproteinase-1, MMP-1){E ] JiEY) 3
U IN N BV AR B W YN R =g i S T]
26 RIBE T 4 (Rheumatoid arthritis, RA ) H1 &2
EFIR L A2EFREH (A2 macroglobulin, A2M)
ST 10 2 R IR SR IR AE A O
P B LH U AR R GRS . BB B G T MMP-1
mRNA ,A2M mRNA 7E PTOA %5 A #1235 K
S T E R A G R b R E AT
5 PTOA \RA AT AN B . ASBIF ST R L BEAT R 1T, 4l
HWT
1 #BREHE
L1 —fFER AR BOT BT e BE B 2018
A1 H 2 2019 4F 6 H iR 9 PTOA Ji A 76 175 4
PTOA 41, 75 16 U R U1 B RA J A 72 BilF 2 RA
o PR AR A — RO ] L (P>0.05)
Ve 3 B N TR S R NG e 1) 5y 7 VN 28 = =)
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PTOA 2 RAHYH
JH (n=76) (n=72) X(OTE P
RIS X+ s) 41.09+4.23 40.86+6.21 (0.265) 0.792
L (H 5+ 5) 16.79+5.26 17.25+6.01 (0.496) 0.621
R R (kg/m? % = 5) 22.84£1.45 23.01£0.93 (0.844) 0.400

PR (L 155) 18] 32/44 27/45 0.327 0.567

AT S /480 (% ) 23(30.26) 24(33.33) 0.161 0.688
WG AR 5 /481 ( % ) 36(47.37) 30(41.67) 0.487 0.486
GBI (%)
e I I AE 9(11.84)  5(6.94) 1.036 0.309
Wl e 3(3.95)  7(9.72) 1.148 0.284
OISR 2(2.63)  4(5.56) 0.235 0.628
e LA 6(7.89)  2(2.78) 1.025 0.311

1.2 GHEARAE 40 ABRUE : PTOA (RA 43 BIFF &
PTOA .RA ZWitsifE' " ; AAEJC PTOA \RA FARIAYT
S AZHHT 1A H TSI 25 W 0 T 5 T i R G
Wi HEBRARIE : IR L E  BIF BT 4T
[REEINY B RSN

1.3 Ak

1.3.1  #F % MMP-1 mRNA . A2M mRNA & ik 69 4
w(1) FEAH] ALRS : Trizol (IR A YR
F AR/ T]) ; RNase-free ddH,0 ( ¥R AR
+%) ; Prime Script ™RT Enzyme Mix[ 549 (K% ) T
FEA FR2S 7] 15 5%PrimeScript Buffer[ 5429 T #2 (K

) A B2 A |5 Nuclease-Free Water (b 50 A& S H
AR A BRAF]) 5 286 % i PCR X (3£ [F ABI-
7300) o (2) Kzl 5 i G TR , SR NN R 2 4%
R RESEIBET B HRE AL AR Tt
JEE SRR A, I & 45 1 mL Trizol 1 EP 45 rh , UK |
15 min, A 0.2 mL =& BE, MR A, K
B 5 min, 12 000 r/min & 0> 15 min, ¥ %  JZ /K HH
500 WL 2519 EP &, i A SE IR B ST R TR
A7, 25 IR #HE 20 min, 12 000 t/min 250> 10 min, 4
FE2Z, LA/ N SR TTTE . A 1 mL 1 59
RNase-free ddH,0 5 100% Z Bt & 1Y 75% VK £ B,
8 000 r/min £5.0> 5 min, & N IA T Z , E EE 0.5
h, /il A RNase-free ddH,0 20 wLiE%), 2866 HE 46
DS RNA ZH 3 5 i . 4% DT 3l 4 si I g Ak &R it
FF 30 S ORE , 4544 37 °C 15 min, 95 °C 5 5,4 °C 60
min, 13 2] 5 #h DNA (cDNA) , >R I 52 1) 9% ) 2 &
PCR A5 25 56 K 2R3k, 51 97 41 (PCR KW A4 2
T, B 2F 95 °C 15 min AR 1, 95 °C 5 s A8,
559 30 s 18k, 72 °C 30 s ZEfH, IR AR B £k 95 C 1
min, 55 °C 305,95 °C 30 s, ¥R 1 1K, 4 CIRAT, A
XN S M RIBE R RS HIWSEFRLE, HIZBE
R 6 %8 25— 56 i, LA DG 6 e R A e R ) 6
BB AT .

1.3.2 PTOAJ®IE##4E R X4 ellgren&Lawrence
SYRbRAE, T 9 ReE o T B a5 HAR
J AT TR B 5 M4« &5 TR B v B AR 8 5 IV 42 Gy
[ B AR S R T B AL

1.4 M=mEIEFR (1) L8 WA HE P MMP-1
mRNA  A2M mRNA # ik . (2) 78T MMP-1 mRNA |
A2M mRNA %5132 W PTOA \RA AT (E . R B85
T EE L (3) A W9 15 8 N 4CH H MMP-1 mRNA |
A2M mRNA K & &5 3F 7 15 (Knee society score,
KSS) . 3¢ [E H¢ Fh 4P Bl £ BE (Hospital for special sur-
gery, HSS) 43 : KSS . HSS 431 43 100 43, 43 H 5
PIBOCTT DI BB &2 1E EE - (4) 23T MMP-1 mRNA (A2M
mRNA 5 PTOA 3 15 2 B (1 A 4% . (5) 43 HF MMP-1
mRNA [ A2M mRNA %A & 5 KSS \HSS P73 A Kot
1.5 SitEAHE R SPSS 22.0 Zh B, 1T
TERLDL X + s RN, W02 AR A LU AR R A
56, 22 21 50 s B0 B) HL 3 DA SRR 3 250007, &2
2L 1A P R LA R LSD - K56, 2 PR BRI 61 (9% ) 3
% \XZ K\l\g/ﬁ , VA logistic %77: @ Uﬂﬁ*ﬁﬁ‘*ﬁ MMP-1
mRNA ,A2M mRNA 5 PTOA % 1#5 F 5 1 % 2, R
Pearson #E47HH 1081 . P<0.05 M2 RAE G it
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2 &R %5 MMP-1 mRNA . A2M mRNA 5814k %5 % (PTOA)
2.1 P4 E H MMP-1 mRNA,A2M mRNA & GAGEE PSS
Ay — | 2 4 JHI, a
EELE  PTOA 4 # & MMP-1 mRNA . A2M - T Wzg Pl ORI 95%CI
mRNA £ F RA 41(P<0.05) , W% 2. A
MMP-1 1.746~
0.975 0322 9.167 <0.001 2.651
R2 W45 AET H MMP-1 mRNA ,A2M mRNA mRNA 4.025
FRILGEEALY + 5 AZM mRNA -0.686 0237 8371 <0001 0504 o
A5 1%k MMP-1 mRNA  A2M mRNA 0.903
PTOA %] 76 0.52+0.13 1.06+0.35 U MMP—1 g B i R AR -1, A2M Oy A2-FLRRERH
RAZH 72 0.67+0.16 1.53+0.51
Ny A4 = n — _
ff 6.274 6.567 mRNA 5 KSS. HSS 3T 4 & 7 45 % (r=-0.575.
PAi <0.001 <0.001 0.541, 3 P<0.05) , A2M mRNA ik 5 KSS. HSS

T MMP-1 R 355 4 i B -1, A2M S A2- B8R 11, PTOA
SR 4 RA B RUBPESE T 4

2.2 MMP-1 mRNA A2M mRNA 3} PTOA .RA %
ASHTME  ROC 43 #r i/~ , MMP-1 mRNA+A2M
mRNA % 512 K PTOA \RA ) AUC 4 0.909, K T8
— ) MMP-1 mRNA . A2M mRNA , R f5 H 89.47%,
B 4 80.56%., L3,

23 A REFEERAKEF MMP-1 mRNA, A2M
mRNA % KSS.HSS 4> MMP-1 mRNA , [ 55 1%
G3 GHE N 5L 5 W, A2M mRNA Ik
KSS HSS #4352 R ##(P<0.05) , L5k 4.

x4 AFEQIIHECTT RATERAECE H MMP-1 mRNA |
A2M mRNA J KSS HSS PE3M /7 + s

Fe =3 =13 2
i; R N A2M mRNA KSS;I%/ HSS:%/
[ 21 037+0.10 1.33x027 63.52+7.91 65.59+8.02
0% 22 050+0.13 1.07+0.16 54.80+7.33 56.74+6.41
WM& 18 0.59:0.15  0.93+0.14 4571+6.12 48.24+5.86
V4. 15  0.68+0.14  0.82+0.12  33.04+5.36 36.90+5.10
F{H 18.883 25.621 62.813 61.429
PH <0.001 <0.001 <0.001 <0.001

T MMP-1 435 4 Jm 26 Il -1, A2M o A2- L BRTE 11, KSS
ATV , HSS 96 [ AR AMNRL 2 B3 o

2.4 MMP-1 mRNA.A2M mRNA 5 PTOA JF15#2
BHXZFER logistic 1453 Hr i 7R , MMP-1 mRNA |
A2M mRNA 5 PTOA %4 1% 2 £ & 3 A ¢ (P<0.05) ,
W25,

2.5 MMP-1 mRNA.A2M mRNA %k & £ 5 KSS.
HSS i 4 tH X  Pearson #H 3¢ ¥4 43 #1 , MMP-1

W S IE A 6 (r,=0.592,0.610, 2 P<0.05) .
3 Tt

PTOA 4 & FAF 52 ANBE, 7™ 51 52 s A A= 06 i
i, Al THERAARE ST CTRA B E R, 4
FKBE ol KB R A, BOMEXT PTOA 05T &
MHEK®,
31 MMP-1 mRNA, A2M mRNA % 5 2 B
PTOA.RA I {E RA J&5 PTOA ALY —F &
PR, P i PR AR AR AR AL, 28 50032 W A7 e — i M
FE . MMP-1 2585 4 8 8 B K5 02—, A2M
B RS = A B T 1S AR R AR
B H A 5& T MMP-1,A2M 7E RA . PTOA H ik /K F
HLA iR B . AHFSE A5 R R, PTOA 5 A 4K
B MMP-1 mRNA ,A2M mRNA fiX T RA W& A , Al fig
5 RA NG54 s 26 11t/ 4 B e 2L )
FHRAM M EA S, H MMP-1 mRNA+A2M mRNA %
%192 W PTOA . RA 1 AUC 4 0.909, K T 8 — iy
MMP-1 mRNA . A2M mRNA , & (& N 89.47% , ¥ 5+
JiE 0 80.56% , 52 B B v A AL, AT A I AR 25 50112 Wi
PTOA .RA f&fiti b 2% .
3.2 MMP-1 mRNA Z PTOA R BHRIER 5%
TERIAESCME  MMP-1 7] R fifk 240 i A0 35 51 o iy e Dt
SR 2T, 078 240 L ) SR B R A L A R
AR FH M B E" . AR5 LI, MMP-1
mRNA 5 PTOA J& 15 F2 & \KSS HSS W4 i A G,
PERFEI MMP-1 mRNA &35 7] ¥EAl PTOA 95 A\ 1%
JPEREE SO UEE. MR X FHESE, MMP-1
HEHZEMSE X RNEREVIMEL, iy
W5, MMP-1 75 RA K BRI 55 3658, 59

=24
)i

&3 MMP-1 mRNA ,A2M mRNA X} PTOA .RA %512 Wi 19 ROC 23 M4

febr AUC 95%CI 744 PAY HWrE RIPEI% PR %
MMP-1 mRNA 0.709 0.629~0.781 4.888 <0.001 <0.57 68.42 68.06
A2M mRNA 0.780 0.704~0.844 7.280 <0.001 <1.58 94.74 55.56
(GRS 0.909 0.851~0.950 16.850 <0.001 89.47 80.56

T MMP-1 M HE 4 B 2R AU -1, A2M S A2-FE EREE (1, PTOA AN PE ST 98, RA MRS
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TR EkE A C, SRR 8™ . PTOA Ji A&
TAEAEARIE SN, P53 A 3R -1 M IR AE A -0 55
R T, AT 40 M A0 I BT B AR, X 3R A
PR A PSS S S50 A0 i A2 350 IR OE, el 2
AR AR AR B G AT 5 R G T IE B 22 [
SENERARAE , H MMP-1 K- 5, 356 5 4 T 2 1 i/
G B 1 2L A ) R O A B S R R
FEEE WOR AR T R MMP-1 £k
FIREA BT PTOA WS AT OG5 DIRe el .

3.3 A2M mRNA ZEPTOA KB HRIERSHFEHN
XM A2M R o i f K & T, e 4
GEZMET OF EAKRE S . AU Es R
N, B T 43 G0 0 S 3 T v A, A2M mRNA
Tk B PR, A2M mRNA 5 PTOA i 5B |
KSS . HSS V43 i 25 #H 3¢, $2 75 A5 I A2M A 34
PTOA %% A 1% 5 617 D fg . Li %5l Wos , 7
HR 7 A2M B 0 e B A 1 IR i O &
AR v 1) 4 0 R Yol A2 B A R A6 45, DU T VB IE
TARAESE A2M mRNA R ik 5 KSS HSS PF4 2 1E
MBI L5 . Lin SRS 48 R V8 H0E gl
miR-146b [k , AT H A4 = -18 5 F IR &
1t AR K R Bl 1 2R R B R DA S
il 5T g 1 AR L SR FH ' 2 il A 1 5 DR
UE S, 9 40 L A2M mRNA J2& miR-146b () 1 Ji
IR TS A2M mRNA 35, AT HE R PTOA AYFRST
RIT IR L . oM LR T RS, A2M
BT L 7 MMP-1 % 3L [ 4 & 25 (il , AR 4 i 4
LT A E L 0T 4 e B 1l 4 e B 1 R LA
T sl A A R 5 5 A0 R B 5 Y A | B AR
BCH A M BRI, 0 PTOA I A 15 R A4 [ 2%
5 KSS HSSTF4r S IEAH G, ARWFFE A I Z Ab 7
T 98 AR B D v] RE 2R B, FLARCE 8]
AR REBRA — &0 T e g m it — %
T,

A o MMP-1 mRNA . A2M mRNA 7] 2 [Kr % 5]
PTOA \RA, 3 5 PTOA Ji A 1 . & 717 T g g 25
%, 4 45 MMP-1 mRNA . A2M mRNA % ik 7] fig &
PTOA (R H AL T — /B A L
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