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ABSTRACT Objective: To study the effects of Qianghuo Dihuang decoction on helper T cells/regulatory T cells (Th17/Treg)
imbalance, serum matrix metalloproteinase-3 (MMP-3), matrix metalloproteinase-9 (MMP-13) and vascular endothelial growth factor
(VEGF), receptor activator of nuclear factor-«xB ligand (RANKL) mRNA expression in synovium tissue of adjuvant rheumatoid arthritis
(RA) rats. Methods: 40 SD rats were taken for study, they were randomly divided into normal control group, model group, Qianghuo
Dihuang decoction group and methotrexate group by random number table, with 10 rats in each group. Except for normal control group,
adjuvant RA animal model was established in other groups. The Qianghuo Dihuang decoction group was given gavage intervention of
Qianghuo Dihuang decoction, methotrexate group was given gavage intervention of methotrexate, normal control group and model group
were given gavage intervention of normal saline. Each group was intervened for 28 days, the body weight, arthritis index, joint swelling
degree, peripheral blood Th17/Treg related indicators, serum MMP-3 and MMP-13 levels, VEGF and RANKL mRNA expressions in
synovial tissues were compared among all groups. Results: Body weight in model group was lower than that in normal control group,
arthritis index and joint swelling degree in Qianghuo Dihuang decoction group and methotrexate group were lower than those in model
group, but body weight was higher than that in model group (all P<<0.05). The peripheral blood CD4+IL-17+T and Th17/Treg in model
group, Qianghuo Dihuang decoction group and methotrexate group were higher than those in normal control group, while
Foxp3+CD4+CD25+Treg were lower than that in normal control group. The peripheral blood CD4+IL-17+T and Th17/Treg in Qianghuo
Dihuang decoction group and methotrexate group were lower than those in model group, while Foxp3+CD4+CD25+Treg were higher
than that in model group (all P<0.05). The serum MMP-3 and MMP-13 levels in model group, Qianghuo Dihuang decoction group and

methotrexate group were all higher than those in normal control group, while the serum MMP-3 and MMP-13 levels in Qianghuo
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Dihuang decoction group and methotrexate group were lower than those in model group (all P<0.05). The VEGF and RANKL mRNA

expression levels in synovium in model group, Qianghuo Dihuang decoction group and methotrexate group were higher than those in

normal control group, while the VEGF and RANKL mRNA expression levels in synovium in Qianghuo Dihuang decoction group and

methotrexate group were lower than those in model group (all P<0.05). Conclusion: Qianghudihuang Decoction can improve the clinical

symptoms and Th17/Treg imbalance of adjuvant RA rats, and effectively improve the levels of MMP-3 and MMP-13 in serum, as well as

the expressions of VEGF and RANKL mRNA in synovial tissues.
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1.1 RIEzh

HL 40 H SD R KR 7098, AT KR g2y
KEF S F ) RO AL, PR ATHIES . SCXK(37)20200081, KBl
R 180~220 g, F-34(200+20)g., FiA K ERIAHEAT A 7d 1)
T NLPEAR SR I IR AT IR 25°C TR 45% , ARBR K
IR RE DA B 3N o 4 FL LB L 7 300 AV T Xt B A
21 e M VA 2 DL R A A, B 4% 10 1
1.2 XEEGKFFZEmE R

(1){X#% : DNM-9602 7 fighr ¥ (i FHbL 508 A R A 5]
& ) ; Coulter Epics-XL4 i 204N AN (8 F 35 [ 1 50 8 A IR A
7= ) ; Moticam 3000 AU a5 2245 (W H 55 E 27 78 Bl A #] ).
SERFEEE PCR AL (14 H 36 E ABL 23] ) s 5920R #4 5 dA VR S
DAL H 1% 5 Eppendorf Centrifuge /3 &) ) ; BIOSPECTROME-
TER #5143 566 B (W [ 7% [ Eppendorf Centrifuge 2%
Ao (2)2590: EIG B T AL RLUN T < S50 A B B
SAEMRLL R EARA 30 g5 WIS RHI A% 9g; HIFF

12 g; 2% 12 g, [ 1V B 24 2 I T v s s B 24 700 B 4
fit, WS B B B2Em T ARAR, EZifEs
H31020644, #4% 2.5 mg, (3)id] : MMP-3 MMP-13 I 6y
W% Bt (ELISA )RR G 3 A BRI S MR A R A R 3
S8 A I () [ 2E [E Sigma A#] ) Trizol 3% i
G AR ER (DNA ) marker ¥ H H 4% TaKaRa A\ A ;
Taq DNA R4 (1 H 32 [E Promega AW ), Thl7/Treg AHCHR
ARG A L ARAE YR AR A F .

1.3 HRFiE

131 BEERFW AP A R B PSS 0.1 mL 3
R SE A A R K FLA , RRARIR L U P % 7L57 0.1 mL
R o WG ST A EIESY : TCRATRAERIA 0 435 /MAE
FATRBEIPIRED A 1 435 K& LA R ER S 2 43 R
KATUUT 2RI 3 45 BROCTT LA P &3 e ki B, 612
TAERIR 4 53 KO RAREOTH R 4 0 KBRS T,
LT A AL T AIETE M B 10 1 10, 45 25570 &8 10 mL/d,
FH G BREPA ZT- L PR N 1 100, T 8 =2 M P 4 T i
W 25N 0.5 mg/kg, 1EH X HRYT R AR 2 2 LAAE B
A HERK (0.05 mL)J#E E T, AELET i 28 d,

1.3.2 SpMEIM Thl7/Treg #&M  #E T 28 d J5REKBA O
FFFKIAL 2 mL, 4 2, 00 2R PUEE , 43 B A1 JE LS A% A0
Ji, AR SR 2% wh e A TR DL Sx10Y L B, B A
100 L, Ht CD3 . CD4-FITC .CD4 L), }; CD25-PE ¥ 5 e i 4
ABEPER , [FA DL RS RS AR . SIRAS TIRE
1 h, DIABER K HEAT 2 R VRIEAL B, bR 25 036 . TR0 40
AF(IL)-17 D] AR ) 3(FoxP3) [ g i 1 mL,4°C 444
FFE 1 ho A 2 mL BRSO A0 BHS Z5B TER (ES
LEFCN 1700 t/min, BOAHE S min), fIA 100 L B |
IL-17 .FoxP3- #£1 E - 1635 Z5O6Y R} Cy5(Foxp3-PE-Cy5)
PSRRI BRI . IR E 60 min | j%Jn 2 mL BRI IR,
LA KRS, BRE LW, 5B X gn i SOR
CD4+IL-17+T K Foxp3+CD4+CD25+Treg, 3f-314 Th17/Treg,
1.3.3 ImiF MMP-3,MMP-13 7k 487 7ET1 28 d 5 R4
KEERPKIAL 3 mL, LI 10 cm S E.O4%, S0 HTH< A 10 min )
3000 r/min Z.0ANFR , SREUMTE LA ELISA 58 ik F bRk SF
), ELAAR AR 70 B e I A5 5E Al

134 XTRRREEM  ARIEES TS 285 TS R e
B E A3 AT PPy, BOMPAKEE = SR RrINE - 5 a4
{E)/ TS ATASI (B x 100%0%, - i i BEPE A AR an - i e <
5% 0 4%, 5%~ 15%H[1H 1 43, 16~30%H1H 2 4%, 31~60%]
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1.3.5 jBPELH 4 VEGF RANKL mRNA Ri&KFwl 7T
i 28d J5ARBEIK B, JCTA I B B0 21, DL JC B AR BRER KA T
5k, I+ E A DEPC 4b B () Eppendorf & N , A7 T A N &
Fo 15Bh Trizol 31 & 52 L. RNA (HEER, I BEfT 4l Fit
PRGN . B 30054 5 PCR ] 45 cDNA, LISEI % 5 PCR £
I, PCR JZMifKZ 4 F : 10xPCR Buffer,2.5 pL; 10 mM dNTP,
0.5 pL;25 mM MaCl,, 1.5 wL; 10 mM Prime 4% 0.25 pL; 10mM
Probe,0.25 pL; TagDNA -4 i, 1.25U;cDNA 2 pL; A 25
FIKAME 25 pLo W SN T : 94 CHAE M 2 min, 94°C AR
15 s;64°CiB ‘k 35s,72°C #EfH 1 min, 3£ 40 MEIR, T 64°C35 s
ARG, L 2+ QP EARNT R IR R . VEGF 514F 51
. if 5-CACATAGGAGAGATGAGCTTC-3'; Fijf 5'-CCGC
CTCGGCTTGTCACAT-3', RANKL 2|¥/5 511~ ; i 5-TC

AAGCAGGAGTGCAATCG-3'; F i 5-~AGAATGCCTCCTCA-
CACAGG-3', INZ¥) U6 [ii 5-GTGCGTGTCGT GGAGTCG
-3'; FliF 5~AACGCTTCACGAATTTGCGT-3,,
1.4 GEit=abhiE

Fi 1) SPSS 22.0 A58 B 40T, XAF A IES AT T
BRI (ves) Fa%, 900 LSD-t K65 BN 2 220047 o
P<0.05 B2 R G it2¢ 0 Lo

2 BR
2.1 BEAKE KT RIEEBR XTI A EXT L
IR L (AR IR T IE o B s SETE b B 4 L TP MR 24

KT RAGEC TN I I B SR TARIRIZE , iR o TR A
(¥ P<0.05), W% 1,

F | SAKE KT RISHR TR B (vss)

Table 1 Comparison of body weight, arthritis index and joint swelling degree in each group(xs )

Groups n Body weight(g) Arthritis index(points) Joint swelling degree(points)
Normal control group 10 253.12+9.25 - -
Model group 10 230.40+7.34" 3.23+0.72 1.14+0.04
Qianghuo Dihuang
decoction group 10 248.23+8.91%* 2.51+0.36* 1.05+0.02*
Methotrexate group 10 248.56+8.95* 2.68+0.40* 1.06+0.03*
F - 8.241 7.301 6.065
P - 0.000 0.001 0.007

Note: compared with the normal control group, “P<<0.05. Compared with the model group, *P<<0.05.

2.2 &4ASMEIM Th17/Treg 18X HEREXTEL

RN AP Il CDA+IL-17+T  Th17/Treg ¥ T 1F % B
41, Tl Foxp3+CD4+CD25+Treg Ik T 1E# % B 21 ; JE 1 1 ¥4 17
2H . S B 2 1 JE Il CD4+IL-17+T  Th17/Treg ¥{% T-#55 %)

4, T Foxp3+CD4+CD25+Treg i THIZUZH (#4 P<0.05); 3515
Hb A5 H IS RS IR bR xt 2 AR R (1
P>0.05), W3 2,

% 2 &ESMNEM Th17/Treg 18 HEHRATEL (v )
Table 2 Comparison of peripheral blood Th17 / Treg related indicators in each group( xs )

Groups n CD4+IL-17+T(%) Foxp3+CD4+CD25+Treg(%) Th17/Treg
Normal control group 10 6.62+1.03 6.64+0.52 0.96+0.07
Model group 10 14.33+1.24" 3.26+0.34" 4.47+0.72°
Qianghuo Dihuang
decoction group 10 8.12+0.62%* 6.14+0.67"* 1.52+0.23%*
Methotrexate group 10 8.20+0.63%* 6.13+0.64"* 1.56+0.28"*
F - 22.583 11.289 17.397
P - 0.000 0.000 0.000

Note: compared with the normal control group, “P<<0.05. Compared with the model group, "P<<0.05.

2.3 &4HIMiE MMP-3 . MMP-13 7K ExF Lk
BRI 1fiL 3 MMP-3 \MMP-13 7K -1 & T 16 5% % R4, 1
ST LA 20 P A 2 fY Il MMP-3 MMP-13 7K SEH /%
TR (H) P<0.05), L3 3,
24 #&BBEALR VEGF RANKL mRNA Fikxf bt
R4 ¥ 2 41 VEGF . RANKL mRNA 235K V3785 T

IEH X RRAL, TI9ETE H B 2 | 2 NS 21 1Y B 21 41 VEGF
RANKL mRNA kKPR (3 P<0.05), WLk 4.

3 3t
4RIk, JF RA [ KL 1 A A I (B4 BF 5T
SNy CDA'T ZHHIEFE SR 7T BETE RA 0G5 JeRE R 1
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% 3 H4HME MMP-3 MMP-13 7K 3¢ b (ng/mL, x5
Table 3 Comparison of serum MMP-3 and MMP-13 levels in each group(ng/mL, xzs )

Groups n MMP-3 MMP-13
Normal control group 10 50.20+7.35 45.34+7.16
Model group 10 123.10+17.25% 107.22+14.83*
Qianghuo Dihuang decoction group 10 66.23+8.12% 63.27+10.94™
Methotrexate group 10 65.71£8.09%* 64.12+10.38%*
F 24.955 33.782
P 0.000 0.000
Note:compared with the normal control group, “P<<0.05.Compared with the model group,*P<<0.05.
& 4 HABEALR VEGF . RANKL mRNA Fik 3t b (ves )
Table 4 Comparison of VEGF and RANKL mRNA expression in synovium of each group( xzs )
Groups n VEGF mRNA RANKL mRNA
Normal control group 10 0.01+0.00 0.08+0.02
Model group 10 0.06+0.01* 0.27+0.06"
Qianghuo Dihuang decoction group 10 0.03+0.01%* 0.14+0.03"*
Methotrexate group 10 0.03+0.01%* 0.15+0.04%*
F 20.305 25.978
P 0.000 0.000

Note: compared with the normal control group, “P<<0.05. Compared with the model group, *P<<0.05.
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