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(O MR B2 R — R BB /) R BB — R 7 & 2k 519000)

BE B AR S oksb R AL T 33T L3 4 (ACL) #i4s & % ACL AR A K BT -BL(TGF-BL) BB AL A F G 2
(BMP-2) 4L F ik A ACL &3 A5 7 S A 69 %o, T3k R BL 2021 46 1 A 2021 4 9 A M £ - & 4 % B e sk B 15 B —F
AETR A AT IR X T 4L T ACL T R4 77 49 ACL 445 B4 60 4], e REALE F R ok 5 A LA 4 o ad B4R, A48 30 4], MLAR4A AR AT
2 A T4 v IR Aok AU T, ARG SR IR kb L B 1 A T RAR TR 54, R P RE EE TG Z AT A
WARLR, % B 9 6 F PCR(RT-qPCR )4 47 4 28 47 89 TGF-B1 4= BMP-2 Sk B & ik , 3 5 % & #t 47 IKDC #F 4 .Lysholm #F 5 1A
B ViR . SRR LA TGF-B1 A B RGA % TAT AL, 2 F A 43t & L(P<0.05), #ZLART IKDC 34 F» Lysholm 32
PAEE ) R L P>0.05), 741 IKDC ## 4o Lysholm 3455 74 47 1 2 A 2 1 X A2 (3 P<0.01), 74
IKDC #F 4 #= Lysholm #F o ¥ ARG EA B F M £ 5+ (35 P<0.01), WAKRE 1A -KE5 1 A,KE 1 A - KE 3 A IKDC #5454
Lysholm #F 574 % %M £ F (35 P=0.000); 5 3 BB 2a b4, 565 A ARJS | A KJE 3 A IKDC #F 4 #= Lysholm +F 54 2 3% £ 57
(39 P=0.000), P48 %A 127677 R AL AR RFAM, iR ARb R AL T EH ACL 45 &AM FRd & ACL 2843 TGF-B1
AR Ak i ACL EEARE X T AL,
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ABSTRACT Objective: To investigate the effect of Liuwei Dihuang Pill Prescription on transforming growth factor-81(TGF-31)
and bone morphogenetic protein-2 (BMP-2) gene expression in ACL tissue and functional recovery rehabilitation after ACL reconstruc-
tion in patients with anterior cruciate ligament(ACL)injury. Methods: A total of 60 patients with ACL injury who were hospitalized in the
First Department of Orthopedics, Zhuhai Hospital of Guangdong Province Traditional Chinese Medical Hospital from January 2021 to
September 2021 and were to undergo knee arthroscopy with ACL reconstruction were selected and divided into observation group and
control group by random number table method, 30 cases in each group. The observation group started to take Liuwei Dihuang Pill Pre-
scription 2 weeks before operation, and continued to take Liuwei Dihuang Pill Prescription for at least 1 month after the operation, while
the control group did not take drugs. The cruciate ligament tissue before the injury was collected during the operation, and the gene ex-
pression of TGF-B1 and BMP-2 in the ligament tissue was detected by real-time fluorescence quantitative PCR (RT-qPCR). Results: The
expression of TGF-B1 gene in the observation group was higher than that in the control group, and the difference was statistically signifi-
cant (P<0.05). There was no significant difference in preoperative IKDC score and Lysholm score between the two groups (all P>0.05).
There was a significant interaction effect between the two groups of IKDC score and Lysholm score and treatment time (all P<0.01), and
there was a significant difference in the overall mean of IKDC score and Lysholm score between the two groups (all P<0.01). There were
significant differences in IKDC score and Lysholm score between the two groups from 1 week to 1 month after operation, and from 1
month to 3 months after operation (all P=0.000). Compared with the control group, there were significant differences in the IKDC score

and Lysholm score of the treatment group at 1 month and 3 months after the operation (all P=0.000). No adverse events occurred in the
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two groups of patients during the treatment period. Conclusion: Liuwei Dihuang Pills Prescription can increase the expression of TGF-31

gene in ACL tissue at the tendon-bone interface of patients with ACL injury,and promote joint functional recovery after ACL reconstruc-

tion.
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construction; Functional rehabilitation
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FA 8 N R3S )7 (Anterior Cruciate Ligament, ACL )
AR HRNAYT ACL 5150 FZ3R 7 FB 1, BARSCHkRGE
ACL FH M MINFH 69%-95%, (HHARR 50% BERG
TG BB AT EARHIAKTE, BB A 2 AR ST
I AR R 2, BOR ACL AR T LI i v 4 (R
M T U S BEE B A M B R E A B B ) B R A
fEE A REAES . Bk, W2k ACL EH#AGIEE &
& 02 HERE s AU Y, BEE BT REIR A, Bk
R AR I A A RO IR R BURA T, AR e A K
-B (Transforming Growth Factor, TGF-B), HHEELEAEEH -2
(Bone Morphogenetic Protein, BMP-2) & 3 a4z K K 72 H
— R, BRI WL FIAN T rh 25 7S bkl B AL FT g i ACL
FAAGREEEE, IFUEEAREA Lysholm ZWiT43 & IKDC
FWPE, A SOk R B 2 ] 4 s AR N B 481 TGF-1 .

BMP-2 /K0, FERRAEMFTE LR b, AT E— 2D PR B4R
P R 2SR M B ALZL 5 %) ACL 45 [ 35 ACL 4141 TGF-B1
BMP-2 SERFGA N ACL HEAGIIREREZ B SUGE AT .

| 5 FI%

1.1 FARIER

eI 2021 4 1 A -2021 48 9 A TR R4 h R Be Bk i
BE e B —RHME BRI TR SC BT T ACL H AR YT i B2 B
TER - AA B S AR ST 4 1 ACL i3 i o T i34
TR AT ACL Bt 3, sl ACL it A i
P05, ELANE IFHAR A 45 0 ) J8 3, A PR W A i ol etk
B BAME , MRI G245 RUESSAT ACL #1405, JHAER T EIHh A-
CL il 83 . LA 60 Bl AHTTEX G LB TR G
HUBCF-FRIEBANL ST A UL RIS B2, BE2H 30 f51], P 2H AR
LRORH 22 RG24 L (P>0.05), A W] ok, W3 1.

® 1 AABREELBRILE

Table 1 Comparison of baseline conditions between the two groups

Groups Gender (Male/female) Affected side (left/right) Age (years) Course of disease (months)
Control group(n=30) 3/27 14/16 27.87+ 5.93 3.61% 6.12
Observation group(n=30) 5/25 14/16 28.70+ 5.62 4.13% 10.96
T value 0.577 0.000 -0.559 -0.224
P value 0.448 1.000 0.579 0.823

1.2 &A%

WUELH AR 2 JHTF46 RS PR B AL T 103 0 (R 8
S B R BR e 2 A it 20 5 Bl BT 20 B, L2 15 5E,
N2y 15 3, 3575 10 3¢, A% 10 3, 41452 10 58, K AR ,
H 150, AREGREEIRTZ ) 1 7 X BRI T 259 P 2H Y4
R 2 ) i RS 7 R TR 25
1.3 FARE

TN RIE F AR EZ R EA . FARREE,
ARXIEREIN G, TEROCTT G T RER Z I # Sk ACL
ML, KANEAD 2 mmx 2 mmx 2 mm, FITCHEPR AR, LR
Fett 2 -80 CUKAH , FAAR IR S8 S HEAT— ARG
1.4 LR T E
1.4.1 LIGILEE  QuantStudio5 Real-time PCR System (Ap-
plied Biosystems); Gene Amp PCR System 9700 ( Applied Biosys-
tems ),
1.4.2 EI&iX 5 RNA i 411 1l 3] ( Epicentre ) ; SuperScript TM

III Reverse Transcriptase (Invitrogen);2X PCR master mix ( Ar-

raystar) ;2.5 mM dNTP JE &% (dATP,dGTP,dCTP #1 dTTP %%
2.5 mM )(HyTest Ltd ) ; Primer (Z232 A= ¥ E R A FR AW ) o

143 XWFHE R TRIReagent, S5 HRIFEEMLL A-
CL #1411 RNA, F NanoDrop® ND-1000 Jilj 5 RNA (1) il
afi )i, FIEERL Y RNA BEFT cDNA S8, Hil46 F0 T4 hilknifiz
LA FE DNA B, R H] Primer5.0 AR Yy A gEAT 2L (K5 |
Wik, WS 1Y B AR 2 i o BT cDNA 5 43
fic & Realtime PCR X WAAZ , WkE)S B T Realtime PCR X |
47 PCR b o A e dm i A N RF 247 :95°C, 10 min;
40 4~ PCR JEFR(95°C, 10 55 60°C , 60 FH(URERTEIE) ) AT
7 PCR P=Hy 4 ik it 42, 9748 S N 25 PR JS L 4% (95°C 10 #5
60°C,60 £;95°C, 15 F); FFM 60°CZE M) 99°C (1L A
Bli#F1T -Ramp Rate Jy 0.05°C/ F>) . B0 H A9 EEE A4 5
P73 EAT Realtime PCR S, AR AGZ: 146 B #: DNA
BRI, &FE G 003 PRURNAS 5 3k IR %)k 2 25 SR e th LR
AR
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Table 2 Primer information

Gene Primer sequences Annealing temperature(‘C) Product length(bp)

F:5' GTGGCCGAGGACTTTGATTG 3'

B-actin(H) 60 73

R:5' CCTGTAACAACGCATCTCATATT 3'

F:5' CGTGCTTCTTAGACGGACTG3'

BMP-2 60 77
R:5' GCAGCAACGCTAGAAGACA3'
F:5' CCGACTACTACGCCAAGGA3'

TGF-g1 60 247

R:5' CTGAGGTATCGCCAGGAAT3'

1.5 IR EE R
1.5.1 IKDC ¥4y & Jmhk se 8 T4 36 sh R 3=
L HETH H 3 6 T [a) MI4H A%, B A3E R 0-100 43, 43 B
PPN AT . AL A ARHT RS 2 81 H 3 AL,
1.5.2 Lysholm ¥4y A& AL B PR ARR i ik 3
17 ERREEIE B i S ot 8 T [m] RRZH A, A
0-100 43, S E B = AN AR A, PPAG IR S A HE A 2 J7 L1
H.3 A,
153 REWIEME WA RE AR REE SRR AL
KANEDL, IERFEATALFE TR K AR T R A B 51 B i & A
TGO, — BT SRk R BIROR R, B2 RIS, 58354
TR I RS T AL
1.6 SEit=abig

FH SPSS 22.0 BTSRRI IER S0

PA(xt ) FR  THECGORIUR A (D) 2, AL B(E Lo i, 75
EAS O A M S HEAT I 51k FAG SR 45 2555 R 0 K5, 25 7
ZEARFERA L K5 AFFEIEAS S0 2R Fl Mann-Whitney U
KB T L o 22U FE A I T2 Bl L R S T 22
A3HT, JeiE AT Mauchly's W BRIE J7 22 FFPER 56, 3505 25 R 552K
H Greenhouse-Geisser A6 50 11E4 T 22 {4 PN 8508 4341 B 2= AR [ 340
43 M, R H Boferrioni A4 565420 [A] ARSI Ho 4 . BIZR A1
ek 3R H] Mann-Whitney U K558 ., K238 7K #EH 2=0.05,

2 R

2.1 T4 ACL 443 RT-qPCR #&ll%5 REL &

WAL TGF-B1 B[ Rk TX R4, Z R A it R X
(P<<0.05), WiZl BMP-2 B[RRI B E T G458 (P>
0.05), W% 3, TGF-B1 F1 BMP-2 4 # ik W& 1.1 2.,

% 3 4 ACL A4 TGF-B1 1 BMP-2 EFEFRiE(xt s)
Table 3 Expression of TGF-B1 and BMP-2 genes in ACL tissues of two groups(xvt s)

Groups TGF-B1 BMP-2
Control group(n=30) 0.06+ 0.05 0.11+ 0.14
Observation group(n=30) 0.09+ 0.06 0.13+ 0.12
T value -2.092 -0.520
P value 0.041 0.605

Amplification Plot

aRn

HA Hg BC WD M HF NG HH
| B, Bk HL EM EN Ho WP

B 1 TGF-pl 184
Fig.1 Amplification curve of TGF-31

2.2 ®4A IKDC iE4 th B
BIZH AT IKDC W iR 2 R EAT2EE X (P>0.05),
SR T 22001, T EARFE (Mauchly's W=0.312,P=0.

Amplification Plot

ARn

HA W8 WC WD
I By EK WL

E BF HG H
Ev EN Ho EP

[ 2 BMP-2 338 i 2%
Fig.2 Amplification curve of BMP-2

000), [#2% Fil Greenhouse-Geisser #5674 7 2 PISION ( 4R 3%

BE) 53 HT, Wi IKDC -5 967 i 1] 22 [8] 4 28 4 58 1000
(F=7.691,P=0.005 ) , £ [&] 24 17 ( A4 A1 800, A A6 46 ) 3, P20
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IKDC P43 iR E A B E P2 5 (F=16.778,P=0.000) . £
HEL ARG 1A - ABE 1A, RE1H - KRG 3 A IKDC i

A B EMEZEF(P=0.000); SXTIEA A IR ARG 1 A .
AJ5 3 H IKDC i4rA B E R (P=0.000), IL3E 4,

% 4 WA IKDC S LB (ot 5)

Table 4 Comparison of IKDC scores between the two groups (xt s)

IKDC scores
Groups
Before operation 1 week after operation 1 month after operation 3 months after operation
Control group(n=30) 20.27+ 3.89 18.45+ 2.47 24.10% 2.45° 52.47% 4.16°
Observation group(n=30)* 20.60+ 4.04 19.07+ 2.10 26.53+ 2.32°° 56.73+ 4.40°°
T value -0.325 -0.844 -3.950 -3.859
P value 0.746 0.402 0.000 0.000

Note:Population mean compared with the control group, *P<<0.05. Compared with 1 week after operation, ° P<<0.05. Compared with 1 month after

operation, ° P<<0.05. Compared with the control group, ** P<<0.01.

2.3 F4H Lysholm {4y EL &

P41 AR Ry Lysholm %7y tb #2225 5 K& ¥4 L (P>
0.05), ZEE M 25087, Jr 22457 (Mauchly's W=0.831,
P=0.005), [# 3%/ Greenhouse-Geisser ¥ I 4T 20 Pk ( E4k
PRI ) 438, B2l Lysholm 1743 5 ¥4 77 B [8] 22 6] 45 0 254458
340 (F=10.398, P=0.000) , 21 [ia] 55 h7 ( 3= 4% [RI R4 AR 36 ) 43

Hr, W4l Lysholm 43 SR A i 225 5 (F=40.096, P=0.
000), ZELK, WARF1EH-AE1HARE1H-RF3
A Lysholm P-4345 .35 22 5 (P=0.000 ) ; 5% HB 20 L%, 1697
HAARSE 1 H ARJE 3 H Lysholm V404 & 2E2 5 (P=0.000),
3% s,

3 5 F4H Lysholm iF4y EE & (vt 5)

Table 5 Comparison of Lysholm scores between the two groups (v s)

Lysholm scores

Groups Before operation 1 week after operation 1 month after operation 3 months after operation
Control group(n=30) 43.50% 3.54 41.33+ 321 49.03+ 3.28° 63.97+ 391°
Observation group(n=30)* 42,77+ 3.40 42.73+ 3.11 52.97+ 3.61°° 70.50% 3.77°°
T value 0.818 -1.717 -4.423 -6.592
P value 0.417 0.091 0.000 0.000

Note: Population mean compared with the control group, *P<<0.05. Compared with 1 week after operation, ® P<<0.05. Compared with 1 month after

operation, ° P<<0.05. Compared with the control group, *® P<<0.01.

24 REMITHE

WL B EAE ST I 2 o e A AR B
3 Pt

T EEARGRE B e R E I LR .
R0 UL 5 T2 ol O M L , 805 6 o7 A 110 e
B, AT R T VAR, Hoh 297 R)E 2 R,
b TR YU TR A D B 2 i AL T T AR AR BT, I
B TGS A S B 29 7E U RS RS | A B RS A 52
AIRTE AR IS ), 58 U RS AL
F) Bt A PO 30D (L 733 B i 2 [ 4 i 25 30 A 3
W BRI A 5K A, BF5E 58 B 3 2 B O 5 e
L5 %o T B A T TS, 0 AR A T R — B A 2
B A B, FE 40 13— T Bl LY K N SR T
S AR T, R P R T R 1 B I R
S 5 T AT RS 20k 2 A 1 P35 £ 40 i PR -

EIRPII, e AE R 1B A 2T 4 B R A I A,
Ntoulia A ZEVHIESE ML A B8 A9 5 vog BE A8 0 35 S T 1 A St
[AIZH UG REBERLEY) 22V ERE . A, B LA i
A A Y SERD , ZTENIA Y ACL SRS B &
B EE N AR, RV S O BT 4R SN R SR P
JETF ) WU P A RIS B 28 2 ek i, JHL e i 5 v 1 i ) i
PG EPARG BTSSR —E R R, fe 28 4
A BT e A AR

MEE G2 B Z RN RN, RS SCE R N 1%
PE A A HCE R Gz 25367 SRR G AT b A A
A T — 2 A (A0 A5 R Ak B A 1 T A
SR B AR T, Horh TGF-g1 BMP-2 #iik SC B A5
TE R IRRE ) TR R A SR S e rp R B R A
L I Z B T OFE B B2 i 5P, Wang R SEBEA T3 74
YY), KBV B IH TGF-g Rk i) BB 1a] 78 40
T i i TGF-B/MAPK {55 i {2 i ACL 8 AR5 it B &
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o Yamazaki S SEPIFSYRW] ACL B 76 & BEE 1A S

U5 TGF-B1, ARJ5 3 JEIRI W] e BB 3 b A T i s B,

N HRCR AT RE R MR e T 2T 4R TR R S, Lee

KW ZEP9H & A7 BTN BMP-2 (415 U 1 BRI A Sl

S AREE 6 LA LGS RINAT e BUBE B FLRIAR AT 2T 44K R

SHEI, AR R A BE RS A S AT R 8L

Chen B 2&Pfifi ] bFGF/BMP2 % 3k [ (1% 7 (8] e J5 1 4 il v

fie ik ACL ARG ME A A o LAh, Tachi K 45 P BF5¢RH]

TGF-B1 A {g#E BMP-2 U5 S (49 57 08 1k , 919 o 4 - S A

Az s, Wi TGF-B 15 BMP {5 5 7E i ol f v

REAHELAE T, DL, B A K 5 TGF-B . BMP-2 n] A7 &% it it

BB, F R LAY 7 2 R e R 5 T A SN R

T SRITE R VAT A A IR AE K R TR i D A RGE . A

WFEMA ACL 540 3, W HOR AR A 7Sk B L4107 )5

AR i AL ACL 204Uk A K R F TGF-BI

BMP-2 7K S5 REH], ARHTIRT 2y 2 JA RT3 s ACL

L TGF-B1 BEHFRIAKF-, Xy ACL HHA G B i 2

T REFI A, RMORATIR A th 2y 2 X T ACL 4141

BMP-2 JERIATCRN , X Al A5 A Ik 25 B A G,

I BESE T ST, S AR i e 24 I 8] f it — 2 W
MHE BEAAR S A AR, Q0 S BRI O, FARTEL

RGeS . B K T AR B A 18 52 2O T i AR

AR B S TR 2 REA PO BRGS0 S kI LA

AR, B A MG R 2 BB . IR BT O 12y

2B AP B ARES RETE SR 2L, AT B TN B A

O R BT AR S AN LZGIE ) , L6 B GiRh I R 1

NI IR G = 0 /A = A L (72 S 7 O N

T o BEAE S S S SE3R T, 7S R BOILTE B3G5 S ACL HEAER

JE M R 220 B A ) 32 0 TR AT RLAFRORE . A

IF5E 45 R AW 7S R B AU ) A7 28 e i S T Ak 52 S

AL TRNE TGF-B1 JEFRIAKF X AT RE SR 2G e A-

CL S HAR 5 B A 1070 TR0~ Sl
UbAh, MR AR ACL B HA S A7 AL A B 20

AWrEN R, B S AT RIS M B ACL 8 i i

R BAREEN, AR N R ERE S, OF

42 = AR5 A Lysholm ZWIT43 & IKDC EWLIT4-©, A

WFFEEE SR R WS OR M 55 AL 5 7] 243 AR5 1 8 Lysholm 2%

WPFS3 K IKDC EWIE), JF AT e G T 16 2l B2, x5 DATERT

FEEERARST , BT A AR R 7S R b 8 A2 )5 REAT R fE ot e

A, UEAR G RN .

i LARR, AU " A ARE " SR S 0T
FESUR L B ALZE )70 ACL AR5 B A A iR, FoEss
RWINR B AL 7 AT 4R i ACL 045 (8 A A mikk ACL
44 TGF-B1 SR, fie it ACL BEEARJS SCT IIREREE .
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