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Abstract Objective:To observe the effect of electroacupuncture on chondrocyte and MCP-1/CCR2 signaling pathway of interver-
tebral disc in rats with cervical spondylosis. Methods: A total of 45 male SD rats were divided into three groups according to ran-
dom number table,a sham operation group,a model group and an electro-acupuncture group,with 15 rats in each group. Except for
the sham operation group,the models of dynamic and static imbalance cervical spondylosis were established, and electro-acupunc-
ture intervention on bilateral cervical Jiaji( EX-B2) acupoints was started 3 months after modeling,30 minutes a day for 14 days. In
this study,the morphology of cervical intervertebral disc chondrocyte was observed by transmission electron microscopy to determine
the success of cervical spondylosis modeling. Then the expression of tumor necrosis factor-alpha( TNF-alpha) and interleukin-6 ( IL-
6)in cervical intervertebral disc chondrocyte was detected by immunohistochemistry. Then real-time polymerase chain reaction( Re-
al-time PCR) was used to detect MCP-1/CCR2 signaling pathway and observe the effect of electroacupuncture on MCP-1/CCR2
signaling pathway. Results ;1) The surface of cervical intervertebral disc chondrocyte in sham operation group was smooth, with mi-
crovilli-like protuberance,oval shape of cell as a whole,and the shape of nucleus was similar to that of a kidney,and the nucleus
was intact without damage and the chromatin was uniform; the extracellular matrix contained abundant and orderly collagen fibers;
the degeneration of cervical intervertebral disc chondrocyte appeared in the model group. The microvilli-like protrusions on the cell
surface were significantly reduced,the nucleus was damaged ,the chromatin was obviously condensed,and the collagen fibers in the
extracellular matrix were significantly reduced and arranged in disorder. It is suggested that cervical spondylosis was successfully
modeled. 2) Compared with sham operation group, the expression of TNF-alpha and IL-6 in model group and electro-acupuncture
group were more intensive and positive ( P < 0.05). Among them, the expression of TNF-alpha and IL-6 in electro-acupuncture

group was significantly decreased than that in the model group( P <0. 05) ,suggesting that electro-acupuncture could inhibit the ex-
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pression of TNF-alpha and IL-6 in intervertebral disc chondrocytes of rats with cervical spondylosis. 3) Compared with sham opera-

tion group, MCP-1/GAPDH and CCR2/GAPDH in cervical intervertebral disc of the model group and the electro-acupuncture
group increased , with statistical significance( P <0.05) ; compared with model group,MCP-1/GAPDH and CCR2/GAPDH in cer-

vical intervertebral disc of electro-acupuncture group were lower than model group,with statistical significance (P <0. 05) . Conclu-

sion ; Electroacupuncture can inhibit the expression of TNF-alpha and IL-6 in the chondrocyte of intervertebral disc of rats with cer-

vical spondylosis,which may be related to the inhibition of the activation of MCP-1/CCR2 signaling pathway.

Key Words
hE 525 :R245.3 CERFRIRAG : A
FUUMES G A2 1 PR D5 , R T ME (B) B/ AE (AR 17
PR 5 B 8% M K ] B 20 2075 35 DA 33U R UL
BRI T HEIRAR Sk i 5 o E 2l R R —
HAEAGRE o PG AR 05 7 A CAS , SAE e 1Y) B RS
FEES M A 1Ak, BRI S ™ 1 5 A i i
I, WORRR T Jre 3 HE s 1 7 76 LA B B R S
ot P BEAL LT BT AR R AT I B /R A B
TRYT A RS 1R 1B A A2, (H AR FE AL H Al
BT T o R FSE R SR B PR 5 R
TG Z S A A A AL B 11 -1 (MCP-1) 2
CC i afb i+, et 5HA R s 152
1R-2(CCR2) Z KL &, 175 5 B A%/ 1 W5 A0 O 1 4 55
PLBGE AR A SR R 43 2 Mk 52 1y 3o A% 1 kA &
Ji&  BOFRATAE W A RIS SUME A (%) /I BIL I AT
REIA T/ 5 MCP-1/CCR2 {5 il A ¢, BE Tk, K
TTHATHR OGS Y S i, BRI R
1 #RE5FE

L1 e
L1 3 WA st FI e SR s B3R A

B2 7] SD M K B 45 H, SPF ( Speciifc Psthogen
Free) 2% ( 3 ¥ 4= 7 ¥ W] JiE % : SCXK ( %) 2016-
0006) , {45t (250 £20) g, AHIRN R FRERSE T, A )41t
IR FR A, A T 5

1.2 Y#s 5k SDZ- T L EHATF AL (T M
TR BT A8 A PR R ) 5 — Ul TR £ 2 5
CE= T 5 N B L T A IR A, B4
0.35 mm x 13 mm, g ) ; & 2w B B0 L (Ep-
pendorf, 78 [, # 5-: 5418R) ; 41 1& MCP-1 (it 5.
ab179886) ., CCR2 (4lL = : ab203128 ) 1 GAPDH (It
5 :ab181602 ) , A W — 471 (CST 24w, [, it 7
1728392) ; MCP-1 . CCR #1 GAPDH 2| %) & i J¥ 41,
Tr-izol (15 : 76575 ) Fl DEPC (#it5-:546865 ) ¥l T
AT TR (Rl B fn A BRZS 7 5 iScript ¢cDNA
Synthesis kit S %% 5120 & (W F0 2R A iy B2 22 7
(i) A BRA ), HiE2 . 1728392) ; Realtime PCR 52
I & (SYBR Green, 93K T BRI FEAYF

Electroacupuncture ; Cervical spondylosis; rat; Intervertebral disc; Chondrocyte; MCP-1; CCR2; Signaling pathway
doi:10.3969/j. issn. 1673 —7202.2019.06. 014

TR ], 5 :4827101) 5 fH AR FOEE & PCR
(W4 T2 BIO-RAD /A7, %5 . CFX384Touch) ,

1.2 J5ik
L2.1 A SHORE & ABEEE L S s K A

PESHERTR R, X B i AL AP K BRUPR E I 10 5%, AR
4 HUOR SR AR 3 mL/ kg SR T 10% /K& SAREIE
JE S AT W MR 5 JRR T i 16 B L 4 B, LA 33
FHIEPIEYIE KB 2 em 7247, FTEUEEPE 0 B
FZWUA AN I UL K e (L s I L e 3
F K WUIF AR AR 1) U)W, 3336 KO U) B A D0 59
AL SRR A 0 R B FORR R, R AR
JEBES R SE U BENL BB R A RT
ALK B KU J5 S BB 4, To s VE Bl 43 25 F0
DI WL S HA AL 3 . rfs s TR B N oI5
B, IEH SR 3 AN H o BRI 3 4,
i T AR AR A AT, A 15 H

1.2.2 T BT ARA: EFESR, AL
Qb BRI T 3 A e, AERITBC L R, A
M RAL . BLERAL R 3 D H R I I R B,
ACE 3 UNEVIEOALEE N OIS E P S s oA N A
EJa TR BE XX R IR, BURE A, EEHIRE 3 ~
5 mm, FRESFE R 5 2o A PN o3 S e 2 B R L
{ﬁ‘ﬁﬁ(,ﬂ{%@ﬁ}j—:jﬂ 2~5V, it %5 % (2/100 Hz) , 5%
BELLR BRPUBARE B R8I0 . 30 min/I, 1 R/
d, BEHHYT 14 d J5ALIE,

1.2.3 Kadlfe s 575 ik

1.2.3.1 WSS TR LI T8
51 R L UM IV 2 14 A folc 46 4, LA R ) R B
BMERT GRS T ). B TR - B 5 DL i
R JEERE i BCITHE ] 3855 pHL 7. 2 1 iy [ 5 W P O
1E4 CHCE 1 d; 28578 pH 7. 0 BYJBEES IR iR L ke
a2 J& CRR R A 1 RIESIR) 5 4546 WL 1 mol/L. PBS
BV E RO TR B2l 4 CHCE 1.5 hy 8 IS
Ve JBK TEN -5 AR R RS RS G T
LR, B0 90 nm, T4 U] i 5 35 CHERE
3 o ABSIR BN G (&, i S 58 T SR IR



- 1414 - WORLD CHINESE MEDICINE  June 2019, Vol. 14,No. 6
&1 MCP-1/CCR2 @EEEHIS| ¥ IEFT A /7 SN 1B K &
B E 75 (5'-3") BRI ¥4 (5'-3") P
MCP-1 TGTCCCAAAGAAGCTGTAGTATTTGT TICTGATCTCACTTGGTTCTGGTC 120
CCR2 GGAATCTTCTTCATTATCCTCCTGAC TGACTACACTTGTTATTACCCCAAAGG 12
GAPDH CCACATCGCTCAGACACCAT GGCAACAATATCCACTTTACCAGAGT 307
1.2.3.2 e Uik il i RS0 I 7o (TNF- - 1.3 GEdtagdrik SR SPSS 20. 0 G4 fF kAT

o) ME AN R-6(1L-6) iRk Zh¥) T B g
T 14 d 5,85 ] 10% 7K 45 5 RR IR SR 0E
IRIGTE 4 C BB Co-T2 BYEJE o fa Lk ab ¥4
R Z AR RS T 4% 8 /K Ak, 48 h 5
BT LA SUBE K R DAL B, SR TG E — R 50
FHR A WD A T8 32 0 RAT I A 3L, R P 56 [ e
OV HUESD) R 4 wm JREE, B 5K U1 R 25 LAB B
BIER RBOIF T MR 5 TCEAE 60 °C 45 46 Hh ft s
5 ho R KACRS  LAMIR RR 28 i i e S i
AR, AT S min SEATHUIAB SR, RS A0 2
FiJa PBS WUk J5 IS P E ] 10 min, B K 7
DR Bl B B, A — BT TNF-o 71 1L-6
4 CrKFBE T L%, WH T 37 C 4 AR
45 min, PBS 3 3 UK, 5 min/ IR, ILART R — 9T, %=
YL 10 min, PBS HI%E 3 7K.5 min/¥k, DAB &4
JE R T IRARR Y 30 s, WK E RS 7E
WA TS TG A A
1.2.3.3  sZibiE 8 B A 8 5E 2 5 (Real time
PCR) ¥l MCP-1/CCR2 {E 53 iy 24l Realtime
PCR & #1851 & (SYBR Green) Ui W] 5 1 ) HL {4 45
VED7 2 e AT R N, 72 FBOME 5] 25 40C B 40 i 52 RNA, ]
LM EETTINE 260 nm 55 280 nm 4bHYIGEE
1B, W5 AR AR AT O %5 82 LU AR, A 53R Al Hh 1) DNA
WS, AR cDNA Sz 2 a0 300k R Bl e ) 3 %k
B MREA L T S 5% 53¢ 78 RNaseFree 40P i (1) EP
(50 pL) BRI 12.5 L iy SYBRPremixEx-
TaqTM I (2 x ), PCRForwardPrimer ( 10 pmol/L,
MCP-1,CCR2,GAPDH, i, 3% 1) il PCRReversePrimer
(10 pmol/L, MCP-1, CCR2, GAPDH, L % 1) %
I WL.2 L. 9 cDNA BEHE, SR B 8. 5 L. K B 568
KK HEA SOV AR R 2 4b S B 25w, B 5 i
AREAH) EP B AL E & PCR 3344 rp kAT
Real time PCR 2 W , [ v 5440 95 C FRiZAs 4 30 s,
95 CALMES s JBk 30 5,72 CHEAf 20 s, Hirp 44
PHGPRER 40 Y, A SIS & i PCR A2 4 g il
2%, k47 MCP-1/GAPDH #1 CCR2/GAPDH #j 45
o3

K A, 3 LB TR I A5 5 TE 25 0 A Ay 28 5 1k
DNIR B R R T 22 50 A, o e — S B0 A4 A IE
oA, R 2 4Rk AR5, DL P <0.05 O 22 5
CEMES e

2 HR

2.1 SR IER I R A A IS il iE
S LB P O B ST g T B 75 B, TR 2L Y
SUHE 8] B AR I BOEH , 7l LA R,
AR AL S R BE , 40 AR 26—
P E, ELAR A 5 B JOmst , 4 (a4 &1 5 i 240 g Ak
(3 P A T ELHESA T 1 S 2T 4 5 A R 2
) ST (] 98 6B 2 L AR A T M i, L 3R
T AR TEAE 1 B A s/, AN R A8, e € A
[P , 2 D o 4 R DT A W i HES
¥ o 878 AW TESHERTE B . W 1

2.2 FLBFOXTSIUAE ) B A TNF-o BSR4
FEAME TNF-o S5 (P PR SR IR AR BT A, e ik
PR 7R TNF-o 55 FHPEZ S, TG (0278 AR UL TNF-
o RIENAVERE . SEFARL HHE, B AL
BHHRR TNF-o FRIRIPEHSE IR IIE Z (P <
0.05) , Hirp 2 o BT 21 TNF-o 3 35 W S5 50 A 750 2 o
fIR(P <0.05) , 42753 HL B RE G ] SUAE S A RUME 1]
FERCE AR TNF-o 2k, WLE 2,

REA

B 1 S B M mitE

(5% BB + HBBREETRE, x 10 000)
2.3 HURRX SUME ] SR A TL-6 PRI R
Ak TL-6 Bt (PP EF R eI N, Hop ik b
Fn TL-6 55BHPESRE , M AFR AW TL-6 FikH
BAPE A o ST A AL oA, B 4R A B 4K R
IL-6 Fik¥iemds, PR A L (P <0.05) , Hrf



A B2y 2019 4 6 H 5 14 555 6 1Y)

- 1415 -

JERUVEHL IL-6 A W] R BT 4 IR (P <0.05)
SR HLET BE A% 410 S SR T A U (8] 23 1 20 i 1Y
IL-6 ik, WA 3,

fit T AM L LN |

B $H4E
2 HEMMEERE MM TNF-o BIEE
(THC $, x200)
T BT AR S, P <0.05; SHRY LA, © P <0.05

‘ .‘.' '.,‘fa,-.". o)
' . "‘ ¢>% 3 .
: 5 ﬂ. .6 )t;S?" rggi
; v b P i > g ‘ef
' 3 3o Y oy
. A -

BFRA AL

ngasseasges

-
-
»
-
-
S
-8 - -

‘.
IL6 B 1 41 e ¥
su3aBY ‘

4
1%
&

L
R |
B3 HAFMMERZREHEME L6 BILER
(THC 28, x200)
T ST ARLES, P <0.05; SHIMA A, 4 P <0.05
®2 BEAXRFHEZLKBMA MCP-1/CCR2 B ERHY
RNA FRiEER (v £5,n=3)

£ F A Bopa LURTIE I}

205 MCP-1/GAPDH CCR2/GAPDH
BFAR4A 1.17 0. 19 1.98 +0.34
FERIZ 3.01 £0.26* 3.67 £0.41*
L2 2.14+£0.33* 2 2.96+0.32%%

VE TR A, © P <0.05;5 SHUBAL A, 4 P <0.05
2.5 HUBX R BRUSUHE ) 2 9 20 i MCP-1/CCR2
THBERER ST AR H A, R R A A L B2 350
HE ] H MCP-1/GAPDH il CCR2/GAPDH M3,

ZRAGIE R L (P <0.05) ; B2 SRR [
4 | #iMEA] 4% 7 MCP-1/GAPDH F1 CCR2/GAPDH 1
TR, 22 A G2 (P <0.05), WE2,
3 i

SHMESS J& T = 2 IR R UE” SR,
JHF BB B G R ], SRS ST RTE IR AT
WL TR , 5780 AT KRR I R e Bl
YIRFFE R , 24 200HE I & A s A (7] 485 K JHL & [T 21 40
B H O , NI 523 MCP-1/CCR2 {5538 P& 4 T
b, E— 20175 R AR DX ) FAA%/ B W A 4 55
FNE AR, f2 15 58 P B b PR+ ) Rl e 7% L ELBT
B BCEF IR, DT 5 SOHE [B) 2 J8) Bl Ay R M s o o
HER 175 R AR R R T, T G A, S SO )
BTG R A TR T UM 1] 25 R
RANE N SETRYT SUHER I O

Bl R I TE AN TR, FRATT 2 I STHE o
e R 3ol P v Bt o A ) 58 ) T ) ) L s 2 A K
WO, KA R MRV R RN TNF-o IL-6 S8R B I
RS R HE (] % 20 217 A — 5 W B IR %00, ) B 3
NF-«B il & 11 (1B ) s 52 G 4K 7 A W1 i S0
YEH i iR At 72, B b8 8 e/ IMAYE
JE S NF-«B %&£ 43 , NF-«B B 3056l (14 78
WIS 055 , HH G NF-kB [ pS0 7 2 55 J5 7 A %
B, B3 TAE R A7 TNF-o 116 25 5L R () 3k, i
HiE—25 BT TNF-o IL-6 (U B, ASBFFERT 15
HSD R BRI AT STUAE o 452 8 1) 25, o o7 O e B AR
7% PR B ME e 485 501 240 i oy AR A i, L
20 60 2% 1T PR B B R B S v, A A A A, G
0[5 Y Sk 361 40 , 240 B DR 5 v ) R D 2 4 ) S i
HEFN T | ik S n FAT T S BN, 7RG fa i BF5E
AT & BB 2H R Bl TNF-o TL-6 B 55 285k, 3%
PE 7 SO R BRI S AA AR PR S i) R M O, H MCP-
1 fl CCR2 ¥4 & % ik, SCik'™ s MCP-1 Al
CCR2 FHEAE FH ™ A () 45 6 W0 02 s A%/ B g 4
ML SCEE =), A LA A0 e e M TR B2 284k, 2F
— A AEA] 38 DI S A S RN , g i TNF-
o JL-6 85 5 SO PR FR BRI, Il 1 A ) 2R A7
PR AE AR . TERFSE rh AT R I ad L EF e A X
FHifh Bl TNF-o IL-6 5 8, 3% % MCP-1 1 CCR2
R FRIRERA B R N,

S B T AN, BIHARER A, BOR B3
M 3Z W ARG o IESI2E FI 3
I A B FL ZZE LA L= R 2[R
P RILP A Ak R 8t S 7 T DA — s



- 1416 -

WORLD CHINESE MEDICINE  June 2019, Vol. 14 ,No. 6

efift LIRIUA B0, W] G 1 o DN B A

WHIH 7TV K B 2817 2 Ak B Bk 5 BRIk Z

e —H A S RRHBE I Z A )z, A&

Sk R T M 2 A, R ORBH IS BE 22 B ia Z

JZI e R K R K BB e 2 1 381

Ak A RRALRIFE T, ST OO B3k 2 2528 ik

A VAT, i m] A L) G, S B TS

IR . AFETEEE R Wos SR T AR L,

HUEF 4L TNF-a A1 IL-6 3¢ 15 W] 2 45008 0 4 I L

MCP-1 ,CCR2 ikt JMIE THOBUL , I 4R 78 fd /8

Bt 7 BE 8 410 ) SUAE o A BRURE [R] 23 51 240 i Y

TNF-o \IL-6 MCP-1 ,CCR2 133K,

£ LTI, FLET AT LA SUME R A BRUME 7] £

B AL TNF-o Fl IL-6 3235, A 685 #i ] MCP-1/

CCR2 {5 5 1l B AYBLE A K o

B2k

(LRI, B B It o I A e P S8 205 7 VR T A R B A i 30
Bl PRWLEE )] . v B R R ]2 25,2018 ,27(22) :109-111.

[2]Wang XY ,He W,Shi H,et al. Effects of Electroacupuncture at PC6
and ST36 on HeartRate Variability in Anesthetized Mice[ J]. World J
Tradit Chin Med,2015,1(3) :67-70.

[3 ]t Az, AT L SUUEH" /S U /ORI i AR T S5 A
R T80t BRI ] P R I PR WS ,2018,10(31) :30-32.

[4]Li W,Nyhan MM, Wilker EH et al. Recent exposure to particle radi-
oactivity and biomarkers of oxidative stress and inflammation: The
Framingham Heart Study [ J]. Environ Int,2018,121 (Pt 2) . 1210-
1216.

(5 TXIBCEE, PN 3%, BB, 4. SN/ RS J] 2 41 9 41 B
B TNF-a0 Fl MCP-1 B35 K520 [T ] P4 26 380 K~ 2l
[BE24 R ,2019,40(1) :1-6.

(6] EJcify, R0k, 2/ Nk, 4. 3 28 2 2% FUBH BT 80UHE 75 K Bl NF-kB

0% MCP-1/CCR2 3 #% & TNF-o J IL-18 IL-6 Fik 5T ],
H [ I PR 25 B4 516 )7 24,2018 ,23(4) :370-376.

(7 TARSENT , BRI, B 1. SRR 5 Hh BRI S 28 B4 (i 100 451
Srp) L] v BR 4 5 R 2 20 5, 2006, 4 (3) £ 199-200,
203.

[8 ]Karateev AE, Erdes ShF. Use of nonsteroidal anti-in-flammatory drugs
in case of ankylosing spondylitis : long and persistently[ J]. Ter Arkh,
2014,86(11) :123-127.

[ 9 ] Puvanesarajah V,Jain A, Shimer AL, et al. Complications and mortal-
ity following one to two-level anterior cervical fusion for cervical spon-
dylosis in patients above 80 years of age[ J]. Spine( Phila Pa 1976) ,
2017,42(9) :E509-E514.

[10] Nagashima H, Morio Y, Yamane K, et al. Tumor necrosis factor-al-
pha, interleukin-1beta, and interleukin-6 in the cerebrospinal fluid of
patients with cervical myelopathy and lumbar radiculopathy[ J ]. Eur
Spine J,2009,18(12) :1946-1950.

(1] ST JeAF X IR A BT [T ] 1L 3 R 25 24241, 2016, 18
(1):153.

(12 IMREKE , el S8 M AR B SR £ R va T i oL [ ) . h
{5 8.,2005,22(4) :4042.

(13 TXUMST, ARALRI. S0 a7 3 A I R BIT S Bk Je [T
K R 25 K 2441 ,2012,28 (1) < 178-180.

(14 ]HRAF S IR I E N GRS NEMMIE R [T]. R E R,
2004,21(2) :6-7.

(1S 00, FRERI SO , <. Bl0e I 30 Ze 336 97 HIS o A i 1R 1oz
[J]. HERPEE24,2018,11(11) :1706-1708.

(L6 JXE I, W5 TE, B2, AT R B R IES & 22 KEHRTT &
EMEALRRLT]. KEFH RS2 ,2018,34(4) :730-732.

(17 JJlim , XUBEH , BH, 45 FHRR T S REVE I AL A R Y 3 /O
[J]. WL R 25 I 2741, 2018,20(2) :124-126.

(18 )24l R I, 4R S MR SO T 8 S0 8 5 R P 4
HREASC B IR IERIHR T ]. Hh BR241¢ 2018 ,33(3) :405410.

(2019 -01 -03 s FTHE%HHE . E9)



