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SPF % B AT e B vE = He 25 H, AR 2. 0~
2.5kg, 3HW, WK T K EDRHEARA
A, SEE S AR PR RTIES . SCXK (i) 2020-
0005, i 3: T 28 20~22 °C. 1 40%~60%
T, 12 hWERIEA, shPm] A R E.
1.2 FZRXA 5%

T HIZR (I :33535) JoaK L EE (LS :32061) |
95% L. WE (it 32061), VO BER2E B AR A FRA
Al BARERW (5. ZLI1-9610) . HAREbRiIC
WPt 1gG (H+L) (k5. ZB-2301), dtatfifs
SR EWE ARG RAF; Scott #5 LW (Ht5 -
G1865) . Hreryeta (k%5 : G1100), J2[ Solarbio
vl DAB Bl & (S Ccwo125M) , 4t
CWBIO A #] 5 CD68 #T 4& (#it*5 : DF7518) . MMP-2
Pk (it : AF5330), JE[E Affinity A H]; ZIKAE
B (It5 . S116311), Figpsr T A=k BHE
WA RAF; Mg (s . 77-92-9), KEH K
AR T A HEE (BSA, #HS
S12012), LigdEMAYFRHEABRA R, 30% i %
L& (5. 51001), KEFAEZAFFA RA
Al B2 (5. 201201), JbEfkEidH
ol ESTHEERS (S 030202659), fEdL
M2 e A BRAE] ;AR ERE (2% 8 [ BE+5% 5
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VLA R B 25 ) TR IR ST A H]

1.5 mmx15 mm PTCA Bk P 5K 45 (LR
TSR YT AL A FRZA Rl ) 5 KD-TS3S1 L4 4
KHL (WA S m RHl AR & ARA TR ;

HistoCore Arcadia H % 4 I 41 # #HL . HistoCore
BIOCUT #4] H#L . Leica HI1210 U3 Fr ML (4
Leica /A H ) ;3 CX43 B fl(5i ( H A& OLYMPUS 24
A]); HGZF-101-1 BY g PR s XT84 (_LTREER
PEEEST 88 AT FRZAH] ) 3 DHP-9054 1Y HuiE I 15 F5 46
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YR XF B2 . X HR ZH 4k 2235 fnp Rk e R 11 )], O
OBV 2 SN 3 AR SR FH sl ik P Bk e 45 4 16
e IR AU S 2 (18 Ty vk g 5 351 2 ik o R e AL AR
P IRTARL 120 o/d SR 1S, 2047 30 ik P Ak i 4t
A Frve = MEEE TFARG L, H3%kE
FC 280 1 ml/kg B2 Dk S R A TIRR S, #8502 . TH
B, VIJFSEB IR, g 22 msi sk, Jeba e
BT O AR Bk, ZEFLAAN S ke v, T
NSNS ALFT )7 0.5 em B “V” IO, I
ABRRETA, AR, MskEy 5k, B3R
R, 25BNk, SEA K. RIF#ESE3 KL
PITES 40 77 U 52 R IR Gs . AR 4k 2L i 1)
BE (120 g/d) MREFF 8 A o IR H BEHLEC T 3R%
REALIER 2 FOB v 2 S g U A L, 25 S 8Tk
WhBESE, BELESNk A, PR LSS AT UL 250 50 ik
P, HEYL @ moR N-rh RS, PR 1R 40 MR
BHRE, DML HEPIEREL, 4]
IRTERTRLEN 1 WG4 18 H SR LI (T 7 24
PR R R/ INEY . T REALEC 731 43 i
A3 0, FHERER 907, 1057, 120°40465 2, Ik
LR B A LA A 2 L6 T A TR F 8 G 2 A I Ry
A, WA RS H.
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FaraEyk . Bk RIBEH TR, BAE
B 1E] 29 15~20 min; FRARSFENLA RS, i H 850
FRHTJE 10~157, #AEE — FHEOFEA R T a0,
3 —TFLATRIF I 08 R A, w1 )
PARBIME, 458 3~5s; HEWTFHEM T, ik
BEFE 907 . 1057 . 120° 4 43 il I v Jicé % #ie Sk #5 3
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LR, TR IR, 27
1.5 WRIRAFA Ty ik
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P Z BN 1 ml/keg S Dk O S0 BRI . 0 SR I
RUIFF R R, e e RS LA, BRI A
LBk, BOLA, Ml mks, #E)HE
Flg I Fgh 422y, 4% 2R P R 4 CIEE
1.5.1 HEZEMEHHRBELE Hin2E
WL 4 CIEE SRk, 72 hJEHUt, F#kmR
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A, YR PLEZSY R 79K, VRS pm,
BUTR A Z W IR . GBS TR R Y gy 3~
5 min, FRAKWE, 1%, ARG,
REEWGREE, WK GE; DL YL 3~5 min, i
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FIE R B N RSB R BUE A .
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TR AT AR FRER 22 v T R TR R R BT
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3%H,0, K& W VE L AL W I TS M, PBS R4k
Y5 0.5% TritonX-100 % it 8 7 20 min; PBSE ¥t
PR3k, B 37 "CEF 30 ming N REE —PL
CD68 (1:100) . MMP-2 (1: 100), 4 ‘Cxt 7K ;
PBSTEVE3 W, N ABR AR i 1L FHT %R [gG (H+
L), 37 ‘CH#¥7 30 min, PBS 7E/3ik¥E; DAB WL
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Figure 1
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B) FL A B R R Oy 225308, AL IR LA LSD
555 Jr 25 RFEAT 24 E] HL i Welch #6565, 41 [A] 7
M LA Dunnett-t K656, K556 7K ME =0. 05,

2 #HR
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X BREH s K5 IE |, AR LB AR s AR

2H 0 B0 ok N - TP REERG R, N B RO v TR 4 i 3R
£, PRI LA L2 . HESIEEL, SR
BN R P AN T, IR 4Eng, &
PR o SOUAE e A 45 2H N IR T IR 4 A K i SR 4R
AR R 2 O3 . 5 ME T A 90° 4 Lt
B, FHEREH: 105° . 120”425 bk M K R A R 74 (o
m. WL T,
2.2 BLARBFIRLAL E 4 4af CD68. MMP-2 &
ik PR

G pE AL Y 5, 0] W CD68 PHAE 26 34 Y L W 40 fifg
B, K2R, XTRAILFEARB G, BRI
PRERIKW I 2 SUHERE: 25 4147 0 R IR Y
AW, 5 MR 00° A R, BiMERE R
1057, 120° PR RIAFEIG Z . Ggd by an] I
MMP-2 fE e B M . & 37, X RRZH LA Rk ks
o, BIRIAIAE G RN I 2 BiMERER: 25 dlkr

B 12000

FH ARSI PRALURE IS (HER(, x200)
Histopathologic morphology of carotid artery of rabbits in each group

(HE staining, *200)
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FMEERE105°41
e BAFT R ELN CD68 ik i .

HMERE90°2H

il RS 120° 4

B2 HA4GadishikCcD68 Fikfhl (Giedlfbiets, x400)

Figure 2 CD68 expression in the carotid artery of rabbits in each group (immunohistochemical staining, x400)

SHEHE % 105°48
e RO AR MMP-2 FKE 7

2 i A 2rai o«
HE e 120°40

B3 BARIEKETEREA2 (MMP-2) Fiki (GpEdibyif, x400)

Figure 3 Carotid artery matrix metalloproteinase 2 (MMP-2) expression in rabbits in each group

(immunohistochemical staining, x400)

FEIR AR L B /b, 5 S E RS 90° 4 FL K
FHEREF: 105° 2 FIBHERERE 120" HERERIAE Z

TR, SXTHEA A, A2 e SME e e
90°, 105", 120°4 MY E &40l CD68, MMP-2 ik
T (P<0.05); SEARIALHA, SMERESFS 90°
105°, 120°ZHE WAL CD68. MMP-2 &AEE (P<
0.05); FHEHER 90°, 1057, 120°4H =402 /1) CD68
FKEWKRER LG IHE L (P>0.05); 58
JiEH 90° 20 LA, BMENER: 105° . 120°41 MMP-2 %
kIR (P<0.05); FHERESE 1057, 120° 41 1]
MMP-2 Fik W2 F g2 L (P>0.05),
3 itig

HR G CAS 9 I PRAE WK, R 05 Oy v 5 2
“BZAET CSURT XU AR s ARYE CAS AR
fr, X5 CRKEE” Rk XN, CASHE & 4,

R AARIBRALINE AN CD68 MMP-2 %k H AL
Table 1  Comparison of macrophage CD68 and MMP-2 expres-

sion in carotid artery tissues of rabbits in each group (10D, ¥+s)

2151 L CD68 MMP-2
pogiEiil 5 25511. 81% 35455. 40+
8269. 81 10987. 86
LTI 5 385100. 90+ 169279. 92z
147015. 50" 19440. 82"
SHHEERE 90°2H 5 157195. 98+ 67396. 86+
50673. 09" 5956. 19"
HEERL 10540 5 203059. 08+ 114008. 94+
15498. 26" 13728. 882 ¢
FERE 12000 5 262261. 92+ 92987. 49+
97329. 20" 32300. 179> ¢
FAH 12.92 36. 05
P1E <0.05 <0.05

. 10D, EBOLHE; MMP-2, HEFE4E)EE 2.
a) SRS, P<0.05; b) SHTAHE, P<0.05;
c) SHMEER: 00 4 s, P<<0.05,
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£5)) Q1| TR AN e O D e O %2 A
FH P00 SRUMESR A RN SR T e Bk AR DG R K
Fik, HAWRMERE, aIE/NETildE . X
WL, RFEHER] BN T, KA SUAE N A IR AR E AR
FH =YL R, AR VR I R T SRS 1Y B 7
oo MXFTFA A CAS FHERG B ¥, AETia I
ZF, FRRWSAR—, (FE - 290k H:
P WA E AR 2Z M, F = RA
PAE AR IRE . CERFNER) ol “9R” FRh
BRI AE, fAEE TR ETULE)
TR AT RE S AR B A R TR AL

EFEEOLT N SUHE 2 A5 e i 1 B 60~
80°, TEMEATHMERERE LR, — B ik 5 H
HEN S INRENL G 2 “IRALE”, PR 10~15° %]
R H AR . BEAEAFSE Bon P, CAS e i) A A
0~90° [ ek el 2 vh, ASTR] (14 S0UME e % # N 23 ek
RS K E R AR R B,
METE % f B Tt (B KT 22 180°) , Rtk
FEHBRE T, AU SUHE e Mk
J790° . 1057, 120°, WAL BN, SXF R4
L, BIRVH B AR A, IRANIR A, R
CASIERR ALYy SRIRILIAH L, F00ME ERE 45 245 I
AR, R EET LA RN E CASE
FE B 78 RE AR 5 5 SUME e % 90° 41 Lh A, BUME Jié i
105° . 120" ZH #8h ik N Je R A ey Amim , - $ 7 S0

THE % ff B 1 N T e S R AR BB A

W 41 it 2 CAS hfe BB e e 2 —,
B9 CASIRAR Y 2 Y. WFFE R B, CD687E it/
EWgE AN M R ik, LR SE R RIBE T R,
ELWEAH I CDO8 [ 21k 3 1 ™, UL E #1ER
5155 200 1) 3 P A 2 0 00 i I I e 4 ) 50T . 3R
. FEIEFAEBCT , ki b i) B w40 i A X 4
s M CAS BRARE, N T IEBRAR A Sh Ik N B ) IR
i, Hdnere e NP RERTR, a4
BT A R, FE4L g A 2 ASBIFSE4E R
R, FEARVH 5 HHERER 90° . 105° . 120° 4111
CDO68 BHEFR IR TN R B 53 22, [T CAS 1
PRI, PR B EAIIE 2 . Wang 55 ' @
A 5T K B, CD68 7 AN Fa e B b v ik T iy
FERE BEFL T RIAREAS, WIVE S Wb A R
MBEHRFSETE . AFFREE R BN, SHEAHML,
BUHENE: 90° . 105° . 120°ZH (1) CD68 [HE ik R
%, $E7RHE S F kAl CAS BBk P 5 s 40 g s /b
AR T CAS N RTEIREE, R F et .
FMERESRE 907, 1057, 120°4H =4 [A]#Y CD68 P
FRPATIES, S5RBREF G HEX, #R
SUUHE THE i £ AN 230 0 53 1) 5 I 40 L 5 Sk T 52 M X
Btk

FFT 4/ EHB (Matrix metalloproteinases,
MMPs) FHAREFZE4Ni . BEWEanie. P 4nie . im
O WLAN I S R AR S0, AT 40k A A A b 3
B PR A AR R ETIRE, RS CAS B KR %
YIRS 2500 MMP-2 2 MMPs KR 5L 2 —, TE3)
Jikks BERE AL ) ek B = W AR ME, 25 CAS
e 09 A= 0 A A 5 i A PV 7E CAS R,
MMP-2 7] 5350 N Bz 200 i 3 i IR e, BRI B2 40
W BB AR fE y, 2R S B LDL [ R IE RS B
CASHE—E & J&, MMP-2 7] DA 4 i 405 5 114
fiffe, AR EBEHRIE B I A5 SF-  JUL4 3 BE AT
¥, SEBERATE P ARG RER, 5X
MRZH LB, MY 5 BIMEIERL 90° . 1057, 120°4H
) MMP-2 P 23R 33 m, Bt 7 MMP-2 2 5
CASIERL, BB FEMNEABZ —. Guo
A WBFSIESE, 7R ABIEEh K S W BE T, MMP-2
mRNA ZKF-FIEE FIKF- 2R s, $27% MMP-2
ATRE S BRI R E A G . ABFFEAE R R, S5
RIZH Hed, #MERERS 907, 1057, 120°4H MMP-2 %
IRREAG, 2 WA B T AN () e 2 15 30340 1 B e iy
MMP-2 BHME IR R, 0] T 20 i 41 I 5 1) %
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e 120" 41 MMP-2 3k T, Il S AE JiE e 1057

120" P2 Z 18] L 28 S OCgeit 2 8 3, 4R shifE

THEHe £ B 1T RE 2 RRARBE DR AR 2 1

g5 LR, HEE Tk Al PR B P A

i AT MMP-2 7K, 05 S50 80 bk o R B A 1

J&, fedERa e B s (H BEA SUME R M R AR

e —E R LR E T pin TR . A

e, PR X TE A CAS R SikEs B %, i8]

HME RS TALEWIZ R REALIN, AN ATSROR 5

P OERRRNT T E B CAS BEHL A R, I PR

BT, d s HIEH LR 2 Ti5 (n—

TR . Rk RIESE) AR TRORR S . A

WFRAFAE—E B R BRIE 1 T8 22 S A Ay 22

5, AF T REHEE TR SER T ARREETIE

ANGEA AR, R i 2 S it ST e e Tk B 22 S 7

T, ARSI FEA RN T A AR T A 1F

HE— DR s ARG AN SUME e i # B EAT T

FT, A TIERIZERL . S PR NZORA T =

PR ELES, AT RETE g 2 3 A5 DR 2% 38 B4 BR i) 17 L
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Effect of Tuina Manipulation on the Expression of CD68 and MMP-2 in Rabbits with Carotid Atherosclerotic Plaque
YUAN Yu', JIANG Tao’, CHEN Fei’, CHEN Hui'

1. The Second Clinical Medical College of Anhui University of Chinese Medicine, Hefei, 230038; 2. The Second Affiliated Hospital
of Anhui University of Chinese Medicine

ABSTRACT Objective To explore the effect of tuina manipulation with different cervical rotation angle on carotid
atherosclerosis. Methods Twenty-five New Zealand rabbits were randomly selected, 5 of which as the control
group, and the other 20 rabbits as the modeling group. The modeling group were made by arterial intimal balloon injury
combined with high-fat diet, and were randomly divided into model group, cervical rotation angle of 90° group, cervi-
cal rotation angle of 105° group and cervical rotation angle of 120° group (5 rabbits in each group) after successful
modeling. After relaxing the neck muscles of rabbits with manipulation of one-finger meditation, rolling and dialing,
the cervical vertebrae of each group was rotated by 90°, 105°and 120 respectively for 2 weeks, while the other two
groups were not intervened. Then took the entire length of the left common carotid artery from the rabbit, observed the
pathological morphology of the carotid artery tissue using HE staining, and observed the expression of CD68 and MMP-2
in the carotid artery tissue using immunohistochemistry staining, and conducted semi quantitative analysis. Results
HE staining showed that there was no obvious pathological change in the carotid artery in the control group ; the model
group showed subintimal foam cells gathered, vascular smooth muscle cells increased and arranged disorderly, and
some vascular smooth muscle cells entered the intima from the media to form a fibrous cap. Compared with the model
group, the number of foam cells increased and the symptoms of lumen stenosis were improved in all groups of cervical
rotation; compared with the group with 90°rotation, the endothelium tended to fall off slightly in the group with 105°ro-
tation and 120° rotation. Compared with the control group, the model group and the cervical rotation angle of 90°
group , cervical rotation angle of 105° group and cervical rotation angle of 120° group showed an increase in positive
expression of CD68 and MMP-2 (P<<0. 05) ; compared with the model group, the positive expression of CD68 and
MMP-2 in the cervical rotation angle of 90° group, cervical rotation angle of 105° group and cervical rotation angle of
120° group decreased (P<<0.05) ; there was no statistically significant difference in CD68 positive expression among
cervical rotation angle of 90° group, cervical rotation angle of 105° group and cervical rotation angle of 120° group
compared in pairs (P>0. 05) ; the positive expression of MMP-2 in the group of cervical rotation angle of 105° group
and cervical rotation angle of 120 ° group was higher than that in cervical rotation angle of 90° group (P<<0.05).
Conclusion Tuina manipulation can promote the stability of plaque by reducing the CD68 content of macrophages
and the level of MMP-2 in plaque; but as the rotation angle of the cervical spine increased, the expression of MMP-2
may increase, which may reduce the plaque stability to a certain extent and affect the therapeutic effect of tuina.
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(ks B : 2023 -06 -25; &R HHA: 2023 -09 -02)
[%hdh. FAH%5]



