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Effect of Eucommiae Cortex Alcohol Extract on Periodontal Disease of Orthodontic Tooth in Rats by
NF-kB Signaling Pathway

SHI Xuecongl, CHEN Yongxingl, XIAO Qingfengz*(I.Department of Stomatology, Wuhan University Hospital, Wuhan
430072, China, 2.Department of Stomatology, Xiangyang Central Hospital Affiliated to Hubei University of Arts and Science,
Xiangyang 441021, China)

ABSTRACT: OBJECTIVE To analyze the effect of Eucommiae Cortex alcohol extract on periodontal disease osteoclast
activating factor (IL-1B) through NF-kB signaling pathway to improve the periodontal disease of orthodontic tooth in rats.
METHODS Sixty Wistar male rats of SPF grade were randomly divided into four groups: the normal group, the model group,
the low and high doses of Eucommiae Cortex group, 15 rats in each group. Except the normal group, other rat model of
periodontal disease was prepared. After one week of modeling, the low and high dose groups of Eucommiae Cortex were injected
into the bottom of the first and second molars of the right maxillary and the buccal side of the rat with dose of 0.2 mL 0.1,
1.0 pg'mL™" Eucommiae Cortex. Normal group and model group were injected with equal dose of normal saline for 5 d. The
expression of osteoclast activating factor (IL-1B) protein and mRNA in rat periodontal ligament fibroblasts was detected by
Western-blot and real-time PCR. RESULTS Compared with the normal group, the relative expression of IL-1p and NF-xB
mRNA in the fibroblasts of the model group significantly increased(P<0.05). Compared with the model group, the relative
expression of IL-1f and NF-xB mRNA in the fibroblasts of low and the high dose of Eucommiae Cortex group
decreased(P<0.05). Compared with the normal group, the serum IL-6 and IL-1fB in the model group were significantly
increased(P<0.05). Compared with the model group, the serum levels of IL-6, IL-1B and TNF-a in the low and the high dose
group of Eucommiae Cortex(P<0.05). Compared with the normal group, the expression of NF-kB and IL-1fB protein in the
maxillary tissue of the model group significantly increased(P<0.05); compared with the model group, the expression of NF-kB
and IL-1p protein in the maxillary tissue of the rats in the high and low dose of Eucommiae Cortex group was decreased(P<0.05).
CONCLUSION Eucommiae Cortex alcohol extraction has a role in the periodontal disease osteoclast activating factor (IL-1p)
through NF-«kB signal pathway, which reduces the content of inflammatory factors in periodontal tissues and has a therapeutic
effect on periodontal disease.

KEYWORDS: periodontal disease; Eucommiae Cortex alcohol extract; osteoclast activating factor; periodontal ligament
fibroblasts; NF-kB signaling pathway
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TR AR Z WLEWR, KREN
4.3%~12.3%", 5 I PR R BN R A 405 AR e
WIZF UL RAERE, o RITER, E
MATTER AT TR AR S 5 A8, I R s i
FOEWTHN, R ATH AR S TAEH R T M E
S . B IR EETT F BB A, AT T F
FURERAA T Rt R, BXF B IEIT 40
BT R . B 40 3 AL R T (osteoclast
activating factor, OAF)ZEHLAAK PN v] 75 3 T2 Bl 15 48
ML, 4 % -1B(interleukin-1p, IL-1B) N H &
R > HAES IR B A4S A AUl A
FZE T 7 (1 [ 18R 6 4 T HIE ST R A e 4y
A AE 20 BB SR % B AR, D R 4E R 4k
TEF FA 3 1 R 2 v s R ¥ L R .
NF-kB 15 S B AHE N 2 55 55 SN =
TR 5, SR JORE OB o BREAESEPIRT 7
R, A#REF SR LR AT 44 M B NF-«xB & T3k
BWOSIRA 25 T e 2 05 03 E ARG A5 20 e
NF-kB A0S KA EAL, 77 A JORE R 11 3R
FRIAH . RIS R & B, NF-«B 2148
5 AR -NF-«B 2RSS & A -9 8 71X —
oMz E 7AW SCHE AR, T AR
MRERREEEEM. ik, NF-«xB {5 5l
BN 3 G AR ) DI B

FAT IR EAE Gerb 2441, BAR 24 38 7R A A
A EPUEEER . MR BN, AP EEREL
WA B0 2% ROl 200 RS ek S A 2t r 25T
WEFRR I, AR 11 P REAR 2 & 28 A0 2 Ji s 1)
W ARAE B R HHIER, R, I8
R 2 M NF-«B AR, MA RS
NFE-«B iG55 R B a5 T ph B4R U5t F
FR AR FHEEA B TL, B, AREFFOEE T AL A
M R )@ NF-«B {5 518 B AE H T e i
1 B i A R (IL-1B) 508 K B IR W 24 2 ) 2H 240
e, NIlE IR B FEIT IS %,

1 #ERERE
1.1 KR

EHL SPF 2t Wistar K 60 X, &, 6 J&#,
WHEIEEgEER LR A F, KR
170~190 g, “F ¥ (181.06+4.31)g, ¥F A if 5 :
SCXK(%%)2018-17. W #MMFE 1 5 MESLE, K
B EHTE, BANEN S H, EIRYERFTE 22~26 C,
AHXTHEE A 55%~65%, B RIGIA, fREF 12 h HGHE,
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KR B0tk R 4K S5 #S & N7
1.2 2. W5 AN ES

A B SR RS2 50 4 S5 B R 1 7 AT
file%, LI 2 g AP, A 15 mL 48, =g T
EY 1 h, SRJEECHL 15000 r-min' B0 8 min,
B_E35W, B IRAEJE IN 15 mL 35 7KK R A P06
BIAAL AP EESRECY), 0.22 um T 38 5 (RAF) «

KT # ATCC Oss(3%[H Sigma A #]): Bs i
% PE(E-LPS, %[ Sigma A7, #t5: 16307); £
RHEBEORETHEFEMTHRAA, #5: 180864);
PBS Ml (b2 &t A n], #1'5: 20180731);
TR R TK CEERE R AT, T 180609
171125); BBt S A A7 & (i -+ Roche 2 7,
52 173050); HAMIA &-6(IL-6) IL-1B. &
IRBER - TNF-00) i) & (L v A A |, it
F: F18942. F20741. F20874).

PHY- 11195 34 2H 2B A (R M P Bl R A2 s
FK-R-2016 XU HLEEESE R A F); BMI-II
ALIEHLCE M B FAER ) ) TSI-T14 5 83 i
AR WK HLCH I A R AR )5 PE9600
PCR #" #41X (35 [H PE 2 w]); DHG-9023A HLFAE IR
XA PYX-DHS 7 BBk 0 f A E R
BRI XW-80A JiEimik & 4%« TGL-168 & .01
25 [E KIMBLE 2 &) 477,

1.3 WtFJTE

FENLEC T RVEH R 4 4. IEWAH, B
R, MAPERPMG. SaEd, %15 X K
Fim B8 RIS OHR 8 (07 9 8 L B R AR, B O
AN, HAbS KR ESFEN 0.3 gk 1
I GBS BRI, T J5 VE 5 0.2 mL 714 1 mg-mL™!
E-LPS % T KB A s —. 55 B A
B RV R N, ESEH 3 d, BR1K, 14
Ja KRR F4%, 25 B 2L ik 5 H i T 35 S A e
Do SEE0 K RRIBER ST, G811 A S AP BEEEL
Y& R B AR B A — . S
Flafs W ERE I A EN 0.2 mL FIESN 0.1,
1.0 pg-mL ™" BOFE A B SR, 1EH 415 B R4 K R
NSRRI, ESEANSD, BRI
1.4 WEfaks
1.4.1 %4 KR R AR I 52 K 20 203955 AR 40
25 243 S 1A) WL 5% 25 2H K B R AR A Bkt s TE BN
BEE MG . RIRG Y5 & H KR E 5
FIEN 0.3 g-kg ™ KA RBERREE, BrSiAbst, o
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AR FAICE—. B B 5 F RHLS)ME bR
A, GBI, 10% H [ e, TS AT IR R
Bk, EWH, AEEEU R, EERN4 um, &
AT HE e ta, fE 65 N B E &4 KR Eaidd 23
I BRI

1.4.2 580 € B Il oK BR A JA B Rl 4F 48 40 i Y
NF-kB mRNA. IL-1p mRNA ik Trizol %2 HL
KR JE S R 21 4E 4 i = RNA 1T RT-PCR #74,
NF-xB #5149 5°-GATTGAGATGATTTTGGAG-3’,
5149 5°-GTATGTTAAGTATATGATT G-3°, #”
B4 B2 482 bps IL-1B _Lii#51%) 5°-GCTCCAGG
AATTCCTCGGTA-3’, N34 5°-GAGTCCTGC
ATGCTAGCTAG-3", ¥ # BN 389 bp; WS
B-actin i 51 ¥ 5°-CTTGATCGTACGTAGCCT
GA-3’, Fii5l% 5°-GTGTAGTGTACTGTCATG
CA-3°, §"3 H Bt 482 bp. PCR M 4cf4: 94 CF
45s, 55°CF50s, 72°CF 75s, fE 40 IXTEIRLA
Ji 3R NF-kB mRNA . IL-1p mRNA 7§ {5 (Ct),
ffEFHAACHAACE=Ct B HIR R -ACt W2 5 1) 73 1T
B 27 H S A R IA B

1.43  KERAME M A R VER 7 & 8RA ERCK
FUE E Bk IS 6 mL, 3 000 rmin”' B0 )5 RE
IEW, ELISA yEAG I 3% 1L-1. IL-1B & TNF-a
P, AR ORE R JE ION ZE A AR PR A AL N
FESIMAZIRE AL, BAFLA 10 uL, JRAWK
MALEHME, 37 CRWEE 2 h, i 5K, EMA
10 uL AW bufk TAEM, 37 CRIEE 1h, ¥t
RS, I 10 puL BEZEG4 TAEM, 37 C Tk
JEHEE 30 min, BEAR 5K, FEALIIA 10 puL B
W, 37 CFEYEHEE 20 min, &5 IMALIEWR,
YR ZJE R OD4so BUH -

1.4.4 G HAGAT IR B3 JE FBE b 2 44 41 i TL- 18
RO A U)o i 5 F N s I A A ) Bl K
W, MEERBEEAM S, BABREEN, FH
PBS WMYE 3 K, K 3 min, HIANLLEIE,
¥ E 10 min, HIIA—HIRZwEDE, £4 C
T PBS WML 3 K, K 5 min, A
PUEZEE NI E 10 min, {4 PBS WL 3 1K,
X 3 min, fETMABIRBERICHEERGON &=, KM
DAB &, tPERRE o BREE O gL EH T,
—ANPLET Py BEHLIEEL 100 40 W52

1.4.5 Western-blot £l NF-xB 5 IL-1p & H &R I&
EHUOR R A i B, S HA WM R LR
HEBAR R 2452 2019 4F 11 H 2B 36 B4 22 1

K, RRIGHE 80 V, JRIYIE SR AT N E
e EZ G HIEIRTER] 100 V, IRy E K ER T
ZIEHIKGE R BT HESCT PVDF KAN1THE
R FEERS, HRON 30 mA, #4E 90 min. PVDF
JEHH 5 SR P 5%TBST s ik &1, &%
60 min. £ H B 5K TNS-T 2% ¥ W Bk
10 min, 3 K, HEBEEREBIRAEAN, MAEEE
Ve PR, BG4 C T E LK TBST
TSI 10 min, 3 UK, T8N 00 000 R 1 3
R A bR ic —Pt, E% 60 min. PVDF JE K
BT ECL BAWRNEZIRE S min, BEETEL.
B IER . WEKMYELLE, BT, PP K
X S E 15T K BE AT
1.5 Giit2Eair

KA SPSS 19.0 G vk B A2k AT HHfE 73 A, &
TERILL X 5 ROR, ¢ K560, THEUTRL 248 56, P<0.05
NESHGIHERE L.
2 HFHR
2.1 B BROK AR B M %2

IEH A KR A G T A B30, .
TSR IR B KRR AL, FRRA
UK. i, REFEE, HSER, RKK
MERETRE, HaE PR, BOARTIOOLE: it
REER UG . R AR R R A%, TR
IKIMLFEE, WOKS IRE RIEE =GR, BEAE.
2.2 HHRERS BRI

IEHH KRR TR T R4 40 2 5%
Both, FHEN, FRBES4EREFSHES, B
H MRS RICR WA BERAH K BB BT
85, FRAHEHSIREL, TR RS T K844
LT E B R EIRIE . B, T REE A RS
BN R W, R B SO A B R EL
Y& mREHKBR TGS T L Ik
W, b FRSGGHL R, TR
B, F RIS IR SORE B TR AL A H AR M4
FRARRAT 42 . WA 1,
23 BRI BN R HEMAMA IL-18.
NF-kB mRNA X} I8 &R

5 IER AR, A8 KRR AF 4 41 i
IL-18+ NF-xB mRNA X} £ i£ & & #F L
(P<0.05); SHRIAAMLEL, FAPEERBIME. &7
K BURELF 44NN IL-1B NF-xB mRNA A%
Tk E TR, 276 G023 (P<0.05), WK 2.
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Fig. 1 Periodontal pathological condition of rats in each group (HE, 200x)

A-normal group; B-model group; C—Eucommiae Cortex low dose group; D—Eucommiae Cortex high dose group.
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A-IEW AL B-AERAL; C—HAPBHR IR A AL DAL R e 4l SIER AL, VP<0.05; SERAINEL, PP<0.05.
Fig. 2 Relative expression levels of IL-1p and NF-kB mRNA in rats periodontal ligament fibroblasts

A-normal group; B—model group; C— Eucommiae Cortex low dose group; D—Eucommiae Cortex high dose group; compared with the normal group;

YP<0.05, compared with the model group, ?P<0.05.

2.4 SRR & EEFEER

HIEWAME, A KR MG IL-6. IL-1B
J TNF-a & 8583 EFH(P<0.05); SHAIAA L,
FAPBESR UG . Rl oK Ry IL-6. 1L-1B
M TNF-a HEREE TR, ZREA5ITFEYL
(P<0.05), 25K 1.

2.5 AR I % 2E K BT RS R AT 4k A i
IL-1B K&

5 IEH AL, B 4K B RH 1 41 A B ) B
= BT, B0 A L 2 T B (P<0.05); SHEAY
YARLE, FLAPEESREUAR . 7R = 4 K BB R4
M LL 22 T R, Bt 2 b, 2R
BB Giih 27 L(P<0.05), W% 2. K 3.

F1 BARRMERMERETEERAA0H=15)
Tab.1 Comparison of serum inflammatory factors in rats of
each group(n=15)

4151 IL-6/pg'mL™"  IL-1p/ng-L™" TNF-o/pg-mL"™"
ERA 1.01+£0.23 3.18+0.46 0.990.20
HLAIZH 2.10£0.24"”  8.72+0.59"  2.18+0.19"
MAME R BRF A 12640207 3.7120.53? 1.34+0.237
HAMESRE Y SR EA 1.18+0217  3.39+0.552  1.17+0.21%

TE: SIEBEAMEL, "P<0.05; SHEANFLL, PP<0.05,
Note: Compared with the normal group; "P<0.05, compared with the
model group, 2P<0.05.
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RK2 KRB N IL-1p 8 M 48 M HOR

Tab. 2 IL-1p positive cell counts in fibroblasts
9 44 44 i 5/ 3 12 4 it %/
25 2 f K ) )
EHA 100 86(86.00) 14(14.00)
20 100 12(12.00)" 88(88.00)"
AP EE SR BRI =LA 100 84(84.00)” 16(16.00)”
AP EE SR AR 100 85(85.00)” 15(15.00)”

TE: SIEWAM, YP<0.05; SHAANLL, PP<0.05.
Note: Compared with the normal group; "P<0.05, compared with the
model group, 2P<0.05.

2.6 KR BRI N NF-xB.IL-1p & [ BRI

HIE®HME, BHHEARKR EGHANAN
NF-xB. IL-1f & A FRXEE LFH(P<0.05); S
RUHAALG, FEAPBESEEUAR . 0 & 20K B b al
AN NF-xB. IL-1B R RIERZE N, ZRY
Yt 2E 2 L (P<0.05), WK 4.
3 Wig

o 2% [QBAPE RS B v 8 A A UR A R R 35
W, WERNWAPEEEREN, ArEEYT
EHERIR, AEERTT R R RAEE LPS, HA
B T M S A AR A e s O AR
KR ER, FRW RN EEREZ — AW
LPS, 253 256 A M R 2 2 2 A WL A 13 L2

T E AR 2527 2019 4F 11 H 58 36 53 22
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3 B A JE A SF 4 1 1L-1B 34 (THC. 200%)

A-IEHH; B-HEAA,; CALMERIMICHIEL; DAL PRIy A4,
Fig.3 IL-1P expression in rat periodontal ligament fibroblasts (IHC, 200x)

A-normal group; B-model group; C—Eucommiae Cortex low dose group; D-Eucommiae Cortex high dose group.

127 b 1.0 1)
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[L-1f === — mﬁé ol Eé -
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4 B KE LS4 L N NF-xB. IL-1B & H ki 5t th
A-IEH A BRI CoAL M RREUE A AL, DL REREA

R4, SIEWAMEL, VP<0.05; SHMANL, PP<0.05.

Fig. 4 Comparison of NF-kB and IL-1p protein expression in maxillary tissue of rats in each group

A-normal group; B-model group; C—Eucommiae Cortex low dose group; D—Eucommiae Cortex high dose group; compared with the normal group;

YP<0.05; compared with the model group, 2P<0.05.

M PN R A A B A O, S TR R
B IL-6. IL-1B. TNF-o 254 REZR MR 1, 3
THOTE HR A0 2 0 B )R 3 S O, A RE R
82X 5 A9 (1 o AE 0k i B g 2, NF-xB
55 18 B N R T S 9% B 5 JO0E 1) 32 BAE 5 %
2, WX RAERET TNF-o 5 IL-1p &5 Fif H r %
Rl b AT 4 . AEFREIRBL T, NF-«xB 7E )i
P 285 A4 3 7 IkBB 80 IxBo. 2452 2 41 i K1
BU#H LPS SIS, A 5718 kB B
KRB, Z3AEM, )5 NF-xB p65 #47
BENBIAMRAZ N, FIRRB oy 7. SROGEGH R &
B 55 H R R R 37 X345 &, M A 5 A4H B %
RI#RIA .

ANFEIF RN LPS B A8, BT
PALST N B R IR T L KA E-LPS M H A 4n g
LPS 5 MExt B4R o AT 70 0 3 B8 R BA 1)y 3 i 57
FJE A, E-LPS 5 5 8L AR AR Ao
STEGF. ATRCR R, AN 2 IF R 9 2 2 P e B A
AL . ABFF RN, K RA A 5 )
WRVA R N VESS B-LPS, 1 AR LS. TR
FhFE . s, HREARE R, FRATHEH
BIZRAEL, AR bR 5N gk g 20T A B R AR
B Ut AREE R RS R A R R
IF K B SR RS, 1 B R K RO G A
HEBAR R 2452 2019 4F 11 H 2B 36 B4 22 1

AP AR, itk H, R
R AMNTFE, AP R EE RO RN
R ORIEERI. A B kRS S =010, AR
KW TR, AL AT BB B Hi 28 A0 i - 2
M M SRR, H 2 R0 g SR L 25 B 5 i F
NF-kB LR, 0 F 7 5 NF-xB % 147 71,
AW FT LA JE SR N T B, 42 Western-
blot 7 SEIN 9% % & & PCR i & AL AP B3R B »
FEIR R A AL ¥ IL-1p 2R 5 mRNA £k
FAE T JE B AT e 4l N NF-xB B8 1% 4 140
Mo SEREIR, FIER AR, AR R
eI N TL-1p. NF-kxB mRNA A% Eik & _F T,
AR AR LG, FLAPEE SRR, &7 B 4K R
AT YLD IL-1B NF-kB mRNA M} £k & F
B R TE 55 AELAH L, A 7R 2 KRR A4 2P NF-x B
IL-1B | ARIE LTF; FBAIAM LG, AP EEHRE
Y& EAEA KR AT 4N NF-xB. IL-1p &
FRIETRE, ZFBERIFE UL
PRI e U 45 5 11 S mRNA /KF_E 245 NF-xB #
P30 F A A IL-1B 2R3k, M ) 4 &
I RS T 44 0 0 284 B YR 97 A R

gk LR, FLAPEEIE I 20 NF-«B 15 508
P I 993 1 4 R s AR (IL-1B) P2 AR AR A
BEAR T IR N RAER T & &=, W F B 2iE
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