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Abstract: Objective To study the therapeutic effects of different compatibility of Daphnes Giraldii Cortex (DGC) and Glycyrrhizae
Radix et Rhizoma (GRR) on rat adjuvant-induced arthritis (AA) model, to screen the compatibility ratios, and to explore the possible
mechanism. Methods AA model in SD rats was established, then the arthritic rats were randomly divided into 14 groups such as model,
Tripterygium Glycosides Tablet (TGT), low-, mid-, high-dose DGC, low-, mid-, high-dose GRR, low-, mid-, high-dose DGC + GRR (3 : 1),
and low-, mid-, high-dose DGC + GRR (3 : 2) groups, and 10 normal rats were as control group. The rats in treatment groups were ig
administered 2 d before the model establishment, for 31 d. The body weight changes were observed, the paw edema and arthritis index
(AI) were calculated, and the contents of tumor necrosis factor-o. (TNF-o)) and interleukin-1p (IL-1p) in AA rat serum were detected by
ELISA. The expression levels of VEGF and MIF were detected with immunohistochemistry. Results DGC + GRR, and DGC
significantly inhibited the decrease of body weight, also reduced paw swelling, Al levels of TNF-a and IL-1f in AA rat serum, joint
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damages of AA rats, and levels of VEGF and MIF in the synovial membrane of AA rats, and the DGC + GRR (3 : 2) group had the best
effect. The differences were significantly compared with the model group (P < 0.05, 0.01). Conclusion The combined use of DGC and

GRR can obviously relieve the arthritis syndrome in AA rats by reducing the expression of serum cytokines as well as inhibiting the joint

damage, and its therapeutic effect is better than used separately. Furthermore, the curative effect is the best when the compatibility ratio of
DGC and GRR reaches 3 : 2. Reducing TNF-a and IL-1f contents in serum and the levels of VEGF and MIF in synovial membrane may be

the mechanism of drug treatment of theumatoid arthritis.
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AP S H AR 1190.84 pg/mL H & 621.98
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AT ZAT i i, AR K A AR 25 B 937.5 mg/L
Wi, T4 CUKHRtRAT, &H.
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d PRI gkt AR R R R U Y T A
— I TR T 10 d 22 AT, IR R B )
FRUIE IR, S RIEATHE I, AHOK R
FEF H D20 B RN 28 PR 45

L R L, ARSI AR RS i i i 3 1
(P<<0.01). FHUMBRZL . FHITRR-HE (3 0 1) 4.

JMRR-HHE (3 12) AIREHNH] AA KRS PR
B, B AR . BT, H R
SN, OO R T BE R R i i (P<
0.05 0.01). FHIMRRH A G, BRI IKEEE
PORT AT RAL, BARDTRR-H 5 (3 12) 412y
AR TAHITRR-H 5 (31 1) 4. 455 NE 2 M3,

Fz1 TRHIHEREBITHET AA XKBRIERENEIE (x+5,2=10)
Table 1 Effects of different compatibility of DGC and GRR on body weight of AA rats (xts ,n=10)

Y10 M/ ik /g
(mgkg ) IERHT BUEHE IR BAEHEI0R SAEH1TR HAEH24 R HAEF 29 R
il — 2229042175 255901832 302.60£27.22  332.90+21.84 370.10£22.15  371.50+23.41
kit — 228.40+11.74 235801570 272.80+£19.91" 292.80+26.42" 305.60+52.66™ 287.40436.73"
HAMEF 75 223.10£16.03 24680 8.60 2882012122 32440125527 356.60125.57" 368.10168.36"
FHITRR 405 2232041458 242.80-15.88 281.40+17.24  324.60+23.40° 344.50+20.75° 341.00+£22.18"
810 2229041727 237.60£22.91 284.40+25.18  327.50+24.51 349.70+£31.92" 347.60+31.22"
1620 222.0018.91 245.10£16.27 280.60+18.57  327.40+23.52" 344.20+32.90° 343.30%30.60"
e 270 223.00+13.32 249.80+12.60 279.00£11.20  326.00+31.33" 331.40+24.63  330.501+26.16"
540 219.10+15.63 248.70%16.36 279.00+£20.06 320.20+3028  336.70+37.96  332.401+38.40
1080 2204011310 236.60-18.73 282.40+18.73  322.00+26.88" 344.10+34.22" 344.10+34.22
HUMRR-HE 4054135  220.60+18.28 246.20120.69 269.90+25.17  310.80+29.84  326.60+32.84  328.70133.65
G3:D 8104270 218.20%14.26 242.80%+17.66 285.10+20.62 325.50+33.14" 347.90437.65" 344.60136.09"
16204540 222.30£17.49 245.70+£14.55 279.10426.49  325.60+38.20" 348.60+44.40" 349.70+42.23"
HUERE-H2E 4054270 219.80£17.35 239.40+£18.69 275.704+23.17  326.60+27.60" 342.90+36.73" 344.40+-34.99"
(3:2) 810+540 226.40+13.41 247.50+18.36 291.90+£2696  327.30£32.06" 365.10£41.317 362.30+39.26"
16204+1080 217.30:14.35 242.20-14.77 282.60+23.85 3309021127 351.40424.92" 350.50424.63"

SAEAIEE: TP<0.05 7P<0.01; HEAR4ILE: "P<0.05
*P<0.05 "™P<0.01 vs control group; "P<0.05 P <0.01 vs model group, same as below

F2 AREEHIHERGREINRN AA XRFEAERHIKEIRIT (x+5,n=10)
Table 2 Effects of different compatibility of DGC and GRR on primary swelling degree of joints in AA rats (x+s,n=10)

"P<0.01, F#IH

151 nE / _ SR _

(mgkg ) WREH 1R ERLE S 2 K RS H 3 R

i 1 — 1.05+0.08 1.094+0.08 1.07£0.06
ei] — 1.85+0.16"™ 1.80+0.17* 1.86+0.18"
HAEZ T A 7.5 1.70£0.10° 1.61+0.117 1.61+£0.14™

FELUITE R 405 1.8540.11 1.78+0.16 1.844+0.21
810 1.7240.10" 1.65+0.12" 1.654+0.13"

1620 1.78+0.24 1.71£0.19 1.754+0.21

HEE 270 1.78+0.14 1.74+0.22 1.79+0.20

540 1.73£0.09 1.70+0.11 1.74+0.12

1080 1.71£0.10° 1.65+0.12° 1.71£0.14

FITBR-HHE (311D 4054135 1.77+0.13 1.70%0.13 1.70£0.16
810+270 1.71£0.19° 1.634£0.15" 1.60+0.26"

1 620+540 1.8340.14 1.7740.14 1.81£0.17

FRITRE-HEE (312D 4054270 1.74%0.16 1.704+0.12 1.78+0.08
8104540 1.65+0.117 1.62+0.10” 1.61+0.13™

1 620+1 080 1.69+0.12° 1.65+0.14 1.80+0.22
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33 AEEGIHERAEITRIT AA X5 Al 898200

IR 7 RIFMh, 2R AL Jhim, R4S
XA, AL BEEESR (P<0.01). fHITRK
2 HHRR-H B (30 1). (30 2) 41, BEFIEN,
B BAR ALFEST (P<<0.05. 0.01). THABEZT
WREBHNH] AA KR AL 38 (P<<0.01). fHITK
HREALPE T RRE, FRITR-H 5 (31 2) 4

B AL 2GR T (30 1) 4. S5 4,
34 AT RELFIHERMBIIRIY AA XRMLE
TNF-a 0 IL1-p 7K R E 0

LR b, B RIS TNF-o Al
IL-1B 7K ST (P<<0.01). AHIMBRE  H 504
MLIRRR-H 5 (30 1) A (3 :12) 4R AL
A5 HE I S PR AIC AA K BRUMYE Y TNF-o AT IL-1B

3 AEGIHERAEINRI AA KR YA EAKBIEIET (x£5,n=10)
Table 3 Effects of different compatibility of DGC and GRR on secondary swelling degree of joints in AA rats (x+s,n=10)

3 s/ AL BE
(mgkg ") EBURHE8 K EHURH 10 K EHURH 12K EURH 16 K HEBUEH 20 K HEBUEH 24 K
bagd — 1052005  1.01£0.05 1.03£0.03 1.0420.04 1.1240.09 111£0.05
R — 110£0.04"  1.09+0.04"  122+0.09"  143+025"  183+0.58"  1.94%0.58"
WAL 7.5 106£006"  1.02+0.08"  1.04+0.06"  1.04+0.06"  114+0.07° 114009
ST 405 110£0.04  1.03£0.05°  113+0.04" 12020057 1300147 1.38£020"
810 108+0.03"  1.02+0.05" 11240057 118+0.057 12540097  1.33£0.17"
1620 108+0.04  1.00+0.04"  110+0.04"  1174006" 1254005  1.27£0.07"
i 270 10240.06"  1.03+0.05" 11240057 11940107 12840317  1.32£0227
540 105£006"  1.03+0.06°  LI15+0.07" 12840237 13940427  140%+040"
1080 1094008  1.04+0.08°  1.20+0.09 12240107 1260177 132£0.14”
SR 405+135  1.05£0.03°  1.0540.04 11240067 11520127 119£0.177  1.25£0.17"
G:D 810+270  1.05£006  1.02£0037  LI13£0047  LI74007° 12340107  126%0.08"
1620+540  1.03£0.047 10240057 11240087  119£0057  L19£005"  126+0.07"
AR H 5 405+270  1.05£0.04"  1.01+0.04" 1140057 11740057 118006  1.26£0.04"
G 810+540  1.04£006" 1.00£005"  LI12+007"  LI7#015"  119+005" 1234008
162041080 1.06£0.02°  1.01+0.06"  1.10+0.07"  1.15+0.08"  120+0.08"  12240.06"
4 TRILLBIHERBRITHFRI AA KB AL BIEIE (x£5,n=10)
Table 4 Effects of different compatibility of DGC and GRR on Al of AA rats (x+s ,n=10)
g3 M/ Al
(mgkg ™) EHEH TR EHES 14 8 EHEH 21 K EB)EE 28 K
g — 0 0 0 0
o — 2.2040.63"  5.00%2.54" 9.00£2.16™ 9.80£0.63"
HABEZ A 7.5 1202042 240£0.84" 3.80+1.48" 420£1.75"
HHITAR 405 1.60+0.52"  3.30£0.95 5.80+1.14" 6.00+1.33"
810 1.40£0.52"  3.20£1.40 520£1.40" 5.80+1.48"
1620 1204042 2.8040.92 4.90+0.88" 5.60+1.26"
HE 270 1204042 3.20+1.40 5.40+2.50" 6.20+2.39”
540 1.20+0.42"  3.60+1.58 5.80£2.57" 6.40£2.27"
1080 1.50£0.71"  4.00£1.63 5.80+2.57" 6.90+2.03"
AR HF 5 (301D 405+135 1.50£0.53"  3.00£0.82" 490£2.77" 5.80+3.19"
810+270 1.40£0.70"  3.00£1.41" 480£1.40" 520£1.93"
1 620+540 1204042 2.6040.97° 4.60+1.07" 520+1.93"
IR H RS (32 2) 405+270 12040427 2.90+0.74" 440£126" 5.60+1.337
8104540 1.10+£0.32"  2.60+1.35° 420%1.03" 4.601+1.90"
1 620+1 080 1.10£032"  2.50£097"  4.10+1.29" 440£1.58"
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M, SR, =R E% (P<0.01); H

MLITRR-TH 2 (32 2) wpry e st 20 25 ) 5 AL R

L BRI, TNF-a. IL-1p /K0T B RE

ik (P<<0.01). $Zo<HHLITRR H 545 H AE 2 3 P

b

AA KB A TNF-o f IL-1B [R7KF, HAT B3
MIPTR R, A BT 5 AT RR, AR
JR-HHE (32 2) BUAR el R/ e T (31 Do 458
WA 5.

ARE e EH R AEITRE AA KR ME TNF-o 1 IL-18 /KFRIENE (x+s,n=10)
Table 5 Effects of different compatibility of DGC and GRR on levels of TNF-0 and IL-1f in serum of AA rats (; +s,n=10)

415 FE / (mgkg ") TNF-a / (pgmL ") IL-18/ (pgrmL™")

X — 12.06+1.26 19.08+1.32
A — 54.434+2.99% 106.80+2.89%
N EA 05 75 15.82+1.02" 34.054+2.34"
FELURFi R 405 30.67+£1.63" 84.75+2.35"
310 25.49+0.93" 75.724£2.02"

1620 21.51£0.76" 66.76+1.36"

HE 270 23.661+1.40" 71.094+2.21"
540 21.8442.10" 64.9441.79"

1080 17.79+1.74" 58.65+2.10"

FUMRR-H & (30 1) 4054135 21.784+1.05" 67.27+2.41"
8104270 20.69+1.56" 60.16+1.28™

1 620540 17.97+£2.12" 47.18+1.55"

MR- HF (312D 4054-270 20.87+£0.46" 62.32+1.83"
810540 17.88+2.32""° 512141517
1 6201 080 13.734£1.307°° 43.5741.697°°

SRR R A **P<0.01; ST RGIEA LR “°P<0.01
**P <0.01 vs DGC mid-dose group; °°P < 0.01 vs DGC high-dose group

3.5 ARELHIHERMAEEMHENN AA XRXTH
ORIBE T RS2

REBERAT M E . B A, Y5

HE &0, JUBE PSRN xf B 5G9 1 s 4 i

gikysess, HEPIEESE, MR R ONERASS AR ALY, T

FACANMIBEER, RATHCR e ey el MEdl
SRR B DG AN Mg AR L, R
A0 4G 2 A SN S 2T AR 3G AR ARG 80, 1
J5E A 22 Bk LA R, AT AN I A, ST
i, JE A LR VRS RO A e
ik, Pk AR AL BRI, AR
RANNAE R, )= A0 WD 5k L 20 R A i 2T
HEREA:, SCTIER R JCHT P AH s AL RRZE OG5

HRERE A, TR AT WA AR IR e FS ] B 4R e

Vs WAL BT IR 2 R AR, A,
DR SRy B AR M s AHLRR-H 5 (30 1) 4l
R B A, IR BRI 22, IR B A
S RERE, RLBAT WA G 9 AR M s #HLTRR- H

(3 12) AT ERI ST ISy RIEH, KL
WA 28 A MOV, RIm R 1~2 2o LK 1
SRR LE A, AHITRR H B AR A KRR O

HLUREAT B B0, N R a2 4,
oDk LA R . EAHUTRR-H 5 (31 2) 412
A TR RR-H 5 (30 1) 4.

3.6 ARILHIHEBRMABITK AA KRBRE
48 VEGF #0 MIF RixHI 50

3.6.1 LB AL MEE AL G AL
ZUR W2 A0 M, W MBI [ e S, I A A P 0
A, VEGF §9381%, MIF HEEERIR; A2 1 i i
25 RN MR, A R i) iz S 2548 2, TR) B2 7K
JAE] B, VEGF 2 mfEkik, MIF S RIE;
TN TEZ AT R AL L 2R DL 5 9 4 R, i
R, MBI N e HE, VEGF BRI,
MIF eIk RELITRR b 77 S e /D 5 46 4 v
T, M AR, R B 56 3%, VEGF SRHER
1k, MIF ik HE s a4 R iR 2 K 41
Wi, I A, R A, VEGF 2
SifhmRis, MIF R HIPRR-HE (31 1D
IR B R A, MRS, VEGF
HEEERIE, MIF maRid; MR- HH (3 1 2) 418
DL AN, AR AR, T R [A] B e 3,
VEGF % fZ3%iL5, MIF hERIL. LK 2. 3.
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Fig. 1 Pathological observation of synovial membraneof AA rats in each group

HE i

ERAL =21 AR JRR 57
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E2 % AA KRBEAL VEGF REELERER

Fig. 2 Immunohistochemical straining detection of VEGF in synovial membrane of AA rats in each group

3.6.2  RIFELLA]H B R IT R AA K BRI 4l
21 VEGF. MIF Kik[fsgm)  S5xf i, #im
2K R IEZH 2R VEGF. MIF AR 20O P i 2
Hivm (P<0.01); SHERIAILEE:, HITMH 5 (3 :
1. (3:2) BfE4H VEGF. MIF B4 56 B Gk
FRHK (P<0.01), FRAGHEBEDL T HLIT Rk 2540,
FARJHRRH R (30 2) EeAR LS AT Rk 4 LA,

VEGF B F#% (P<<0.05), 3/~ H Bope A4 Bk
Jii 5 B W S 38 SR AEL U JRR B2 I 8 RE T 2 2L, VEGF

MIF Rk 2550 4RI 6.

4 g

RA Z—FRHLEIA B . AT 200 112
PE A B s P, JL TR A R IR R
S A R L 55 T P, v 440 B DR ) e = AR A
RA JTHE A R ke B T 1,

W9 H], TNF-a. IL-1B 88050 5h 5 484 RA
PR G I% SN, 7F RA R HH 4 G HBEAE ] - TNF-a.
TIL-1B 368 kil s Mo 4 5 6 B b i i . 1
i/ 6 (IL-6). HiFIMEE E, (PGEy) FIKL)5
SIEEAR (MMPs) (& AR, & 5%
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HE i
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FHITRR- 5L (3 0 2)

B3 HBiHAA KRBEHLA MIF GRELEEER

Fig.3 Immunohistochemical straining detection of MIF in synovial membrane of AA rats in each group

%6 A [E LG EHEBREEITHRY AA KRBRELR VEGF. MIF B WAEEENFIE (x+5,n=10)
Table 6 Effects of different compatibility of DGC and GR on VEGF and MIF in synovial membrane of AA rats (x + s ,n=10)

415 F& / (mgkg ") VEGF / (X10°%) MIF / (X 10%)
I — 2.1440.39 2.91+0.81
R — 4.63£0.11% 42240.19"
PN EA 7.5 3.41£0.50" 3.324+0.73"
AELYITTJBR 771 810 42440.15" 3.91+£0.23
H R 540 4.48+0.19 4.10%0.30
HURR-H 5 (30 1) P 8104270 4.13+036 " 3.85+021"
HLRR-H 7 (31 2) 8104540 3.89+0.337° 3.62+0.307

LSHAUTRR R A B *P<<0.05
*P <0.05 vs DGC mid-dose group

JRELIRE, Tl RA BRI R N I, S
Die AL, R 5 AR, DL
B, R, BEIK TNF-an IL-1B 344
AT, A AZEAR RA oIt (1R .

ML B AR A RA G R IE A PR3 155 98 0 107 55 7
FRAN AT B —B 4y, Horf, VEGF /& RA ILE 8
AR FEER T, AR AR R L AR AR R, I HL
A LMRAE ML )BT ANE I T IR0 2L A e A

M TR, IG5 21 R AN Fg ke A T 24
o LRI LOEREMH] VEGF (3R, &3 H
A AR K . LR R H N dE
KRB, MIF J& RA Rt R v (i 5 R 2 1),
RERE TG0 B e, FI LIRS 5, W ILAE R
REJRERIEIE . R, JFiE T B AL T
S Aoy WA KR BN 7, 41 TNF-a. IL-1B IL-6+

NO %, W53/~ BB AR I T [ =y e Ak
VUkER. PGE,, Ll MMPs [(13ik, WRHfEdE
RIEFNPE N o T MIF 7] IR PP RA S99
RV INEUR G & U =2

ARSI A R, HITRRAL . H BE2H A AR TR
O ECAL L TR BP0 AA KEUME T TNF-a.
IL-18 AP T, I BRI 41 23 VEGF.
MIF [R5, AT RR H HERC AT 20 258000 T #HT RR A
FHRAE AT RS H 5, 7E¥8YT RA B
JR I BT R AE T, W] RE &ML Y TNF-a. IL-1B+
VEGF J& MIF 55 40 i DA~ (07 A 40 i 28 1 4 e v
e T B 2R AR A B (T, DR R R
BN, W RFEIT R Ik, B AR RS H A
fERAIT RA, ATCURFED RIS E T, FLAH T RR-
HE (302 IR LB, XA T R RR
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