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Effect of Chaenomelis Fructus Alcohol Extract on Arthritis Inflammation and Apoptosis of
Synovial Cells in Rheumatoid Arthritis Model

GU Zheng-wei, FENG Shuai, JIANG Hai-qiang, WEI Sheng, LIANG Xiao-dong,
ZHAO Hai-jun", GUO Qing-mei’
(Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China)

[ Abstract] Objective: To study the protective effect and mechanism of Chaenomelis Fructus alcohol
extract (CFE) on the synovium of rheumatoid arthritis (RA). Method: Sixty male SD rats were randomly
divided into normal group and model group. RA model was made by injection of complete Freund's adjuvant,
and then was randomly divided into model group, CFE low, medium and high dose group and Tripterygium

glycoside group according to the inflammatory score. The CFE groups (0.15, 0.30, 0.60 g-kg'-d"') had
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intragastric administration once a day for 30 d after the model establishment. The blank control group and the
model group were given the same volume saline water by gavage. After all the drugs were given, the blood, joint
tissues and synovium tissue of rats were collected. The levels of interleukin-18 (IL-18), interleukin-6 (IL-6),
interleukin-10 (IL-10) and tumor necrosis factor (TNF) - @ in serum were detected by enzyme linked
immunosorbent assay (ELISA) , the pathological changes of synovium were observed by hematoxylin eosin
(HE) staining, and the expressions of B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax) and death
factor (Fas) in joints were detected by Western blot. Result: Compared with normal group, the swelling degree
and inflammation index of rats' feet in model group increased significantly, the levels of inflammatory factors
IL-18, IL-6, TNF-« in serum increased (P<0.01) , anti-inflammatory factor IL-10 decreased (P<0.01) , the
protein expression of Bax, Fas and Bcl-2 increased, and the statistical results of Bcl-2 showed significant
difference (P<0.05). Compared with model group, the swelling degree and inflammatory index of the plantar of
RA rats were improved in the middle and high dose groups of CFE (P<0.01), the pathological changes such as
synovial tissue hyperplasia and inflammatory cell infiltration were reduced in each dose group, and the levels of
IL-1B, IL-6 and TNF-« in serum were reduced (P<0.05), anti inflammatory factor IL-10 increased (P<0.05),
the disorder of inflammatory cytokine in the model was corrected, Bax, Fas expression increased, Bcl-2 protein

expression decreased (P<0.01). Conclusion: CFE can reduce the degree of inflammation in RA joint and has

obvious anti RA effects, which may be related to the apoptosis of synoviocytes induced by CFE.
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FRIBMECTT R (RA) & —FP2 Pk AT PR R
RO B o e, SO R BOER R L 46 AR
BT KR . AR R T A
HEAE LA S T B A B O T R RA R AR R R F
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180 1 SDS-PAGE #& [ H k1 , VE-186 i & 1 % i
I RAERHL A BRA A ) ;5417R AL &G X8 R A
B0 L (7 [ Eppendorf 23 7 ) s KW-7C B 2 i 25
FI A (Pt R ARSCAE R A R AR .

2 HiE

2.1 ZibuEE P AR R ICR A2 BUR
2 111 AR T R 2 R A AR 2 R R DR M B A D e
B A K& A5 W 4% B2 K IR Chaenomeles speciosa ) i,
PR, PRECEE R R TRNZS B 1.0 kg, 31 & 70% &, 1%
JnB el B B 3 U, R 2 h, R EIE 4 32 100 HY
AL uE A IF IR B UE T4 75 °CiE 2Kk [E1 i 2
B, JE U 4 28 500 mL o I 7K v K e 406 i 2% %2 T T
BR. —80 °C¥ VK 12 h, & HZS B R AR T - 17, 15
R 18% . HPLC % it il 2t /s H: 32 B A 43 hy 55 3L
RIRRERR, 2511 2.08%,

2.2 BRI SD KBS M AR R 1R AR AT
HBEHLT AL, S % k(8 ik FEIE R LR A R
JE B YT S A R K 0.1 mL, H A 4 4 43 S
M R BUM [ 38 067 7 A 5E 4 3l A ) 0.1 mL.
WLEE 3 d, 24 h B0 &8 20bE R M R R B K, 48 hi
AR M 4 B 22 R P OG4BT i s 0T A AR
PEEH R ek 5 A BROR E BRI . R
PR R R B T G 7 o R T S A — Bk T A
Hy 22 b B B AR SR N B 58 R, DA A ST R E
— A RA R

23 FWrH KRGS ERLSE UG RS G b
i e AR S5 155 0 K A R R BB 43 S SR 2 CFE
ik b E A /AL R dl . 05 KRR
HEHIC T RAEFE BT 4 o He B 25 25 3R 5% 7 1k
) R S T I A 2 % SOk [ 10 18 2 45 41 H
2y IR B R 015 g kg d IR BT
IR 0.30 gr kg AR EEEE  m A A
FZ R 0.60 g-kg'-d' BRI B HE 5, FHE 25 W 4 4 B
INTE LAY SRR i 0.009 g-kg'-d ' HEH . TR
Ty J& B R b 1 i R AT L RREE 30 do IEH
2 Ty LRV D A e A R K S

2.4 ARACRE KL ECTE KW B 5B,
FIH 10% 7K & SRIE BRI sl , UM IDE 6 e, BF LB
O M ML PR , TR DR 4 4 B, DR R 4 B=4 4
R BRUE 8 5 /45 4R BRI R 9T A < 100%

2.5 KECWRRIETFIr ot R HNE L,
MRS 2 SOk [ 11177 85, 0 8 20 K Bk 4T 6 3 48 i
JIK BE Je 48 5E V4 o RA KRB Y 2 7 pl 3 ) 78 5
14,30 K & 2 B 0 AR B (mL) B2 2 ki e o i

Jk BE HARPE AR BRAEANTR 043, 1IEH 5 143, K Rk 4%
P AR 2T b K 5 2 4, R BS540 i Bk B >1 4 53
gy KRR AT I ik s 4 4, R B 6T 4R
S SECC AR M. B H KRR RIETS N 4
SR BT RAEVE 4> 1 BN K R AE E 4 >2 43 11
BILYEPNS S o S
2.6 HEZL (ARSI I SUR A Wy AT 4L [
FE KRR CEI K W R B B A SR A A
HY) A B KA R g e A R A HE )
Tl i fse B4 2 K BT R R AR T 1
2.7 ELISA Kl il i b &5 I+ 28 4k i 3 3 ik
Wi, #E 2 h, 4 000 remin B 0> 15 min, 53 5 15 3]
IV 5 e BR300 & B 1R U0 W, A D i v IL-18,
IL-6, TNF-a J2 IL-10 (9 & & , 1 B A5 AL 7E 450 nm
A I RO A
2.8 i H % B B (Western blot) #; Il Bax,
Bel-2, Fas 85 (R 15 F 8 1 32 B0 7 45 42
TR LH 20 SR (L IR LD BCA R & i IR i 2R
W o 45 AL B A AR ) B B 0 AR TR AT
HLVK 5 RS B 1 2 PVDF I I, in 5% Wi Ig 0k , = 1
5t N £ 2 h, R Bax, Bel-2 2 Fas —Hi i B A% %k
S350 1:2 000,1:1 000, 1:1 000, 230 % o fis Bl
Hh 1:5 000, 355 b2 RGBT 6, IBER R R 4t
AR, IF L) Image TR 53 B 45 40 AR R O R0 5
2.9 Gl bt SR SPSS 23.0 8 it R gk AT 5L
B RCHE e, Ak R AT 0 T E o R AR ) X £ s R,
Z ] L3R R 2R 07 2250 1, P<0.05 h 2 R
GiitEE L
3 #7
3. X RABHIR RUAR BT RE SR de B0 g 5
TEH 2 PR AR 2 1 AT B 30 DR AR 4 4R o e
il (P<0.01); 5L AL He 4 , CFE Hf | i ) o 21 1A
I (P<0.05) s SIE R AL i, TR A BE L H 4L
FBF R B A B O I 4 B0 T e (P<
0.05,P<0.01)., W1,
3.2 X RA RS R FUBR OG5 i ik J3E % 4% 9 48 B0
M 5 OE R LR, RE RS A 14 K BORL AL RO
i Bk B K% 4 AiE 6 B0V 43 B 5 36 i (P<0.01) , 1 AL )5
55 30 K, 5T 2 b i BE B 4% E 8 BUOUF 43 3 BE n
(P<0.01); 02555 30 X, SRRV L%, CFE R =
2 A BRI B A BT /0N, ST ek T B R AR A 4 B
R A (P<0.05) , CFE H1 i 371 42 41 K B OG 7 i ik 132 e
ST T8 B AR I A e (P<0.01) . WL 2.
3.3 X RABAR KOG R IE w4
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#1 CFEMRAEEXREREREFEHWZ M (X+s,n=10)
Tablel Effect of CFE on weight and organ index of arthritis model rats(x+s,n=10)
T /g
415 /g ke! FEWESE B/ BIEIEEU% RIS B HORIE 0%
EPS H14K H30K
EH - 256.73+4.78  299.62+10.91  467.05+30.83 2.39+0.05 0.70+0.01 0.21+0.01 0.20+0.01
8 - 259.58+1.22  296.71+15.59  365.71+£29.21"  2.52+0.07 0.71+0.01 0.20+0.01 0.20+0.02
HATEZ A 9x10° 261.35+4.92  298.04+28.35  429.28+36.89Y  3.35£0.25)  0.77+0.04'%  0.25+0.03)  0.21+0.02
CFE 0.15 257.81£1.79  311.74+18.32  389.55+36.19"  2.46+0.06 0.69+0.02 0.23+0.02 0.20+0.04
0.3 265.2243.06  301.03+18.68  408.79+42.33 2.36+0.04 0.71+0.05 0.22+0.01 0.19+0.01
0.6 267.74+3.79  303.06+20.66  433.28+31.76  2.41+0.11 0.69+0.02 0.20+0.02 0.20+0.03
H: HIER AL D P<0.05,2P<0.01; 5HEIRIA] L 45 9 P<0.05,4P<0.01( £ 2~4 [ )
R2 CFEX RAEEX R E BBk BE B 5615 2 ¢ 45 B AT R4 0 (X +5,n=10)
Table 2 Effect of CFE on swelling degree and arthritis scores of RA model rats(x+s,n=10)
JE i /mL RAETEEL
257 Fl /g kg
14K %530 K 514K %530 K
EH# - 1.97+0.28 1.98+0.30 0 0
A - 2.81+0.112 2.70+0.11" 8.69+1.41% 9.70+1.532
AN EA 9x107 2.66+0.19 2.13+0.17% 7.24£1.19? 4.45+1.26>9
CFE 0.15 2.76+0.21 2.10+0.10% 8.16+2.23% 7.3742.09?
0.3 2.70+0.14 2.08+0.08% 8.85+1.642 6.08+1.3329
0.6 2.64+0.24 2.03+0.20% 8.28+1.24? 4.28+1.17%%

TR B T HE B A 5 oK DL B8 A D) R i A B TR
AR 21 B R 0 i G A e i HEB 3R L L O
AL I B I 45 24 ) ARRE el S AR A A LA
A R[] B2 A ek 3%, CFE = 1 4 %k T 4 vk 4 i 2
EINIKER =S R T € €S 3 NS S

3.4 XF RA B A K R 7% IL-18, IL-6, IL-10 &

%3 CFEX RAMEE XR MiEFREREFKEHZME(G+s,n=10)

TNF-a /KW 5 1E 5 4l b, A5 Y 20 K R i
i o IL-18,1L-6 & TNF-a 7K V- 5 3 FF & (P<0.01) ,
IL-10 7K V- i E AR (P<0.01) ; 58I 4 [ # , CFE
AR 2 KRR 3 P IL-18, TL-6 LA B TNF-a 7K
S A A A2 JE R B (P<0.01) , TL-10 /K - i 35 5 5
(P<0.01), W3,

Table 3 Effect of CFE on level of serum inflammatory factors in RA model rats(x+s,n=10)

21 51 Fl /g kg! IL-18/pg-L"! IL-6/pg L IL-10/ng-L"! TNF-a/pg- L
EH - 0.18+0.04 60.22+11.36 160.76+14.92 142.13+27.66
AR - 0.30+0.042 96.44+14.19? 86.28+12.132 300.68+31.412
THAMEZA 9x107 0.20+0.02% 66.57+£9.28% 150.92+£16.79% 150.76+16.38%
CFE 0.15 0.26+0.02 90.75+15.632 92.94+20.64 240.48+20.192
0.3 0.26£0.03" 82.67+12.83" 110.77+16.38%% 221.12+22.86
0.6 0.21£0.02% 69.32+10.669 145.66+15.28% 166.37+18.99%

3.5 X RA ALK B OC Y ¥ i Bax, Bel-2, Fas 8
FORME I 50 R A R, ] Bax & 1K A
R R R 25 R B RN Bel-2 (%
ik TR (P<0.05) 5 S R4 LA, CFEAIR ) &
21 Bax £ [17K F- B & J+ & (P<0.05) , CFE " | & 7l &
4

2H & 3K 7K S $1E v S B2 3 (P<0.01) , CFE iK1 = 41
. 48 .

Bel-2 £ 1 7K F B i B IK (P<0.05) , CFE & 5] i
20 Bel-2 1 81 11 3R 35 B 3 BRI (P<0.01) , Fas 85 (13
IROKF TR, 25 5 A G L (P<0.01) . DL
K2,%4,
4 ITig

RA B —Fh 22 R KB XN A Bt
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AL TEH 41 B BEAIZE  C.CFE IR 5 41 ; D.CFE [ ) £ 41 ; E.CFE #5771
B4 EEABZ T 4 (K 2H)

El1 CFEXRBRXTREA/FREZLHMHZM(HE, x 200)

Fig. 1 Effect of CFE on pathological changes of synovium tissue
in rats(HE, x 200)

o R o,

Fas | ‘ 2 » | 52kDa

practin M GHED D GHND S-S GNP 20
A B C D E F
El2 RA#E KR Bax,Bel-2 & Fas & B Rk Bk
Fig. 2 Electrophoresis of Bax, Bcl-2 and Fas protein expression

in RA model rats

90, A0 B A e 24 R TP 2 O R A
BEAH 5 oAb R R, AR 25, 7 I 47
A B2 B LA A O 2 TF G AL
i DR 9 2 R, T B 9T K A
FE

4 CFEXNRABBARBRBATHXEAREKFEHZIE(G+s,n=10)

WEE % B0, 455 70 21 KRR OG 1 B b 20 i, R OG
A L ATE IR, CFE& 42530 dJ5, KR
D A B /N, i DG 4T AR O 1 R B B AIG L T Bh A2 B
1) R B AT, 48 RE 48 B0 B 4 L A R R R AL
MIRIT R o % . X BEE5 L TUESE T CFE XF RA
MIRIT AR o TRIE AR BIF 53 05 B 4 2008 285 2 L 52
1IE S CFE AJ B AR RA B K B4 0 AA 0 2 40 . 4
7 CFE W] A 204 1 RA Y R B OG 1Y AAE S0, B
WO AR . FEAAL {2 R AT IL-1,1L-6
S TNF-a K53 W, AT 98 PR TL-10 W) 43 A ik 7>
BORANAR HE T RAETE B, 38 N T 265 19 Jm 3 45 44
WA 23R Y7, CFE A] & 3 B AR K BRI ¥ b 4
i (A F IL-18,1L-6 , TNF-a 7K -, $2 55 TL-10 4 7K -,
5t , CFE it & 19 #L 1 n] i 55 90 i £2 R i B 5
A R E BT AE R KA G

FERA F K S v i) 8 58 4 it 450 o B e 3 21
558 T i ) AR E 5T R e B G R B AR
R RV G O A i A L HE S R A Ol 3R
L, AT L o A B A R B T AN 0 R T b
Bax, Bel-2 J& 2 5 40 g 0 7= 9 5 () 3= E 4y 7Y
Bel-2 1 2 76 RA #8 h Bax & Bel-2 4K 4 ik /K F
FE L 3 B 58 RE 3 0T 9 A 4 W L 3X 5 SOk R
B as R R, B4 T CFE THG , 1
5=y 5 Bax B [ 2 15 K- TH i, HELA 77 6 Rl e
T 105 W R A 20 R Ak KRR AIR . X i BH 28 CFE
G IT 5 Bax J Bel-2 19 o i & A8 T 2028 X A A
Bax JE WL M 15 T R T K A, i 2 00 T I 40
S BRR A B BA YT RA MIVE R o 2 UE 40 i U
T2 53— [ Fas — HiG fk, ol il it [ B9 FE T 45
P 3o 25 4 B8 S5 12 2K 1 Fas M G A0 T 25 M ek, ik A
Fas 25 #4 30 I 8 42, 15 28 — 3 40 I g 8006 21 e 2 1R
& M B (Caspase) -8, Caspase-3, 5| & 4 g 95 171>,
FEASL G, R B R 2 1) Fas 26 (1 2638 3, (2
X ] g 5 R P Y 1 AT O 5 48 CFE T , Fas

Table 4 Effect of CFE on level of inflammation related protein expression in RA model rats(x+s,n=10)

21 51 /g kg! Bax/B-actin Bcl-2/B-actin Fas/B-actin
151 - 0.31+0.01 0.29+0.09 0.27+0.02
8 - 0.39+0.09 0.41+0.03" 0.32+0.06
EAREZ A 9x1073 0.50£0.0224 0.31£0.03% 0.4240.0329
CFE 0.15 0.51+0.102 0.36+0.06 0.40+0.03
0.3 0.77+0.09%% 0.31+0.049 0.45+0.05%%
0.6 0.90+0.1324 0.26+0.06% 0.47+0.01%4
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B FRIB G, B K CF Bl R G g i,
JIES 240 JH 0 T 3% A M 2 T OB R R 3 A

25 TR, CFE A U8 % RA R RY (1) R 5E K20, 2
HERNAE AR AT ELRS B E A
A0, X R E AT BE 5 02 F RA W IR 41 20 b A9 40 B 94
T-A K. IFHSEAMEZ R LE, CFE X FER
S /0N 3 TN A AT R R o ) 2 Ak
I, CFE 24 7% J1 940 RA 259 (B AH LTS A 1
TIRAME -
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