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Huanglian Jiedutang Regulates Inflammatory Immunity to Relieve Rheumatoid Arthritis
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[Abstract] Objective: To observe the effects of Huanglian Jiedutang on pathological and immune
damage in collagen-induced arthritis (CIA) model mice, and to explore the possible mechanism of Huanglian
Jiedutang in relieving rheumatoid arthritis. Method: Twenty-four DBA/1 mice were randomly divided into
normal group, model group, methotrexate group and Huanglian Jiedutang group, with six mice in each group.
The CIA mice model were established using type II collagen induction. The administration groups were

respectively treated with Huanglian Jiedutang (5 g-kg™') and methotrexate (0.5 mg-kg™'). The joint swelling
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symptoms of the mice were observed, and the arthritis index was scored every 3 days. Flow cytometry was
employed to detect granulocytes, monocytes, and T lymphocytes in peripheral blood. The expression of
inflammatory cytokines in joint was determined by real-time polymerase chain reaction (Real-time PCR). The
ankle joint was scanned by micro-computed tomography (Micro-CT) , and the histopathological changes were
observed through hematoxylin-eosin (HE) staining. Result: Compared with the normal group, the modeling led
to joint swelling, elevated the joint index score (P<0.05) , increased the proportion of granulocytes (P<0.05)
and decreased that of monocytes and T lymphocytes (P<0.01) in peripheral blood, and raised the neutrophil-to-
lymphocyte ratio (NLR) (P<0.01). Further, it up-regulated the expression of inflammatory cytokines such as
tumor necrosis factor-a (TNF-a) , interleukin (IL)-18, and IL-6 in joint (P<0.01). Micro-CT showed obvious
bone destruction in the ankle joint, and pathological examination revealed the infiltration of a large number of
inflammatory cells and the synovial hyperplasia of joint tissue. Compared with the model group, Huanglian
Jiedutang alleviated the symptoms of joint swelling, lowered the score of arthritis index (P<0.05), increased the
proportion of T lymphocytes and lowered NLR (P<0.01). Moreover, it down-regulated the expression levels of
TNF-a, IL-18, and IL-6 in joint (P<0.01) and alleviated the bone destruction and pathological injury of joint
tissue. Conclusion: Type I collagen caused systemic and local inflammatory immune damage in CIA mice.

Huanglian Jiedutang alleviates such injury, especially for that in local joint, thereby inhibiting joint injury and

bone destruction in CIA mice.
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T i (20+2) g, W T b I 3 3 v S5 5 3 W) A BR 5 AR
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WA, S WS B A 45 2020-023
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(it 5 43 5 & 20140208, 20140111, 109213101 ,
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N AR R, 6 A% K IR 1 h, B S Sk
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JER 0.5 g-mL 5 F S Jr (o Ak 756 FE i 25 47 B2
w5 210204) % WCHD Aok T Z E RSV T 0.3%
B3R WY JE 27 4 2 B (CMC-Na) , 78 43 % fi , B il 1
0.05 g LAY 2 WG e i o 5 0 T 289 Je i L o 4 o [
£z 57 ( 3% [ Chondrex 2> ] , 5% 5 43 %l 24 20011,
7015) 5 ¥ 5% St R & ( H R Takara 28 A , 18 %
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Thermo 23 &) , 185 A25742) ; i 240 i bt f& CD11b-
PerCP cy5.5,Ly6G-BV510 ,FACS %4 fi# it ( 5% [ BD
2T S 0 50h 550993 740157 ,349202) ; CD48-
PE Cy7( 3 [i BioLegend /A # , $7 5 103423) ; CD3-
FITC ( 3% [ Invitrogen /A 7] , 52 %5 11-0032-82) ; i A
R m JuM AR AR W B A IR A E L i S
20191119) ;R4 (b st A2 B A W HR G IR A A,
L5 18091203) .
1.3 X% BD FACS Canto I %3 =t 41 1 1% ( 3 =
BD 2\ 7 ) , CFX96 TouchDeepWel %I 55 [if 2% Y i &
B 4 B 4% X 0 (Real-time PCR) Y ( 2% [® Bio-Rad
N H) ), Scope A1 B IE B I il 45 (12 [E ZEISS Al ),
RS0800604-0063 #1 {3 i 55 #L Wr )2 49 # (Micro-CT)
% (2% ¥ GE Healthcare 23 7 ) .
2 Fik
2.1 CIABEAIH] 61" S RBING I A0 i IR % W 5
56 4 o AR N TE VK 551 F - IR G 3Lk G 4%
0.1 mL/H (100 pwg/H ), T/ B AR Ab 1] 35 35 J5 1)
AR 1 om AT R BRSBTS 21 REAT ik
BEOE B A T LSRR B AR B SR K o o AT R T AR
HES NS L TR S Z R A S AR LW
FEA] DL NG AR OCTT N R PR MR . AR SR
FHDBA/1 /)N B £ CIA FE 1Y Y 1A Rl 80%
2.2 Sy K475 24 K DBA/L/NRUBERLSS M IE #
HOBRL WP AW EE MY, A6 H
TR RPEET L T IR 45 24, i BRI R S ASOR L AN
(70 kg) 5/NERL (20 g) fAc e a0 AR 480 B30, PP 2 e 4y 20 45
F 0.5 mg-kg' H O WEM AL 1R 1 R/B dHEE &
24 MM T 5 g ke E T K B
VA% LR/ S g 2
2.3 RWIRECAD RS BN BT b K 7
FE Bl 32 BRAG B0, N R S el , 5 3 d X/ RO
PEATIEAR . 04y (IEH T TR L i 5 1 4 - SR kG
R BT M52 43 R I DG  R R BRI 3 40 BR DA
R ICEL M 5 4 05 AL HEBROCT 76 1Y 4 2 3 40 it
FETRE B AT  AT=DU B T P4 Z M, 650 16 43 .
KATFE BT BT B S5, UM SR AR .
2.4 i 2 40 AR RS I A JE iR 4 (G ) | B 4T i
(Mo) Tk EL 4 (T)  HC/NEAME I, i Bt/ B
CD11b-PercpCy5.5. Ly6G-BV510, CD48-PE Cy7 #il
CD3-FITC Hi ik pric 4 £, o =0 40 i A I G . Mo .
L T oS R 7 I M R 2 v RS N
JiL e 47 (NLR) .
2.5 Real-time PCR &g Il 5C 95 48 4iE [l ¥ mRNA %
. 30 .

kBB /N SETT R A TRIzol 35 H B G5 41 41
& RNA, #2 4 Takara o 57 & Ud W] 45 3% & 30 5% 5f 72
J¥ 3545 cDNA, DL H il i -3 12 i =i (GAPDH)
YRR 2 3 B, 46 I 5695 20 20 R GE I F- TNF-a  IL-
1B ANIL-6 MY F3h , R 2t A KAk .
WA 2 B 280k 50 °C UDG Ml 3 1% 2 min, 95 °C ¥
A8 2 min, 95 °C7ZE M 15 s, 60 °CiE K 60 s, 40 1
Wo 5l mdb st NG RERER B A RAE A ),
JPHI LR 1.

*1 39E3
Table 1 Primer sequence
519 JFH1(5'-3") K /bp
TNF-a [ CTGAACTTCGGGGTGATCGG 20

T i GGCTTGTCACTCGAATTTTGAGA 23

IL-18 [-%if GAAATGCCACCTTTTGACAGTG 22
Fif TGGATGCTCTCATCAGGACAG 21
IL-6 i CTGCAAGAGACTTCCATCCAG 21

Fif AGTGGTATAGACAGGTCTGTTGG 23
GAPDH Fif AGGTCGGTGTGAACGGATTTG 21
Fif TGTAGACCATGTAGTTGAGGTCA 23

2.6 Micro-CT R BRI A BUNRA G R,
4% 2 I W [ 5 72 h, R H Micro-CT #F47 B Gy
TE A RS, WA T B TR IR 0L .

2.7 JRARZF-ALL(HE ) G 8 0 4 /)N BRLOG 15 20 2% B
AL DNRBCY 4% Z KPP FE 72 h,
LS A S U) R, O AL 8L ) R AR
TR ORI KRR B LB A K HE e, K E R
B POBE T AR DG A 2 B AR A

2.8 SiiteEsr bt i FH SPSS 16.0 88 it 14 #4745
Wb B R x+sFon , EE3RELR., 24
(1] 243 550 L 95 R BRI 28 5 22 43, P<0.05 R 22 &
HEG R X,

3 &R

3.1 X CIA /N BROG 4 i R B O 5 48 B0 43 1 52
5 0EH A g, A5 2l /N BROOG T 20 AR 3 B
PR SRR LR, U S O i R 4 2N
Yhe W O A AR AR, WL 1, 5w
41 LA B R 2 /N B R B I AR 6 R G I A I
U Th R, 55 9 KT RO /0 W W1 5 L 48 15 Kok
AR HOT 0 B AIK B (B (P<0.05) ; 5 BRI LB 3K,
FH 0 W W4 R 3 i B 3 T TR S R IG /D BR G T 4
BAPE S (P<0.05), H NS 91215 KN F , 84 %
BE VAL OC 1 18 BT 4 B W A e A BEAIG, WL 3R 2,
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Fig. 1 Effect of Huanglian Jiedutang on joint swelling in CIA

mice

3.2 X CIA/NERANE I G Mo . T 7] & NLR )5
W 5 OE R A H g, AR 4 RSN A I G EL )
=, Mo T 1] BA {2 [% ik (P<0.05, P<0.01) ,NLR
FTHE(P<0.01) ; S HERIAH LA, 245 24 s A1 JE o S g
YA Hf ) LU A8 34 A AN TR R AR Ak, I 08 T 9 R IR
G L7 I NLR(P<0.05) ; ¥ % i 2 9% T Fil 5 , 404 i
G GRS AR 22 S ICGE T2 3 S0, T L i B T &5
(P<0.05) ,NLR % EFAL(P<0.01), L3,
3.3 X CIA /N BLUOC Y RAE 1 mRNA 335 1Y 52 i
5 TR R 20 L8, B 20 /N B Y 2 E IR F TNF-a
IL-18.1L-6 mRNA 7 ik ¥ i 3 F+ &5 (P<0.01) ; 54
KU L, H O W8 240 TNF-a f TL-18 () mRNA %
ik i 3 B (P<0.01) , ¥ 3% fi% 5 1% 41 TNF-a  IL-18
FIL-6 B mRNA £k B FFEIL(P<0.01), W4,

F2 ZRBERECIANRXTRBHEITS (F+5,71=6)

3.4 X CIA/NROCTH B B IR0 Micro-CT
AL TEH AN BB OGS B T G 45 A8 T A 5 A
TUZH /)N BRUBR G 1 3R HDRLDRE R 7 B IR A
U N B R TR VA AR 2 ), /0N BB G Y i 2 T R R
PR A R R B . DLIRT 2,
3.5 X CIA/NRUER G A LUR BB 52 HE
Yoo ml UL F AN B OCTT SS M E TR MR
G R N S ) S U NG i o R
T VRN A B, O AR S R BRI Al
B SGT RT L TR RS A A M A IR T B O T i IR U
BEEME DT UG B A D R IEA R
i, JC B R T R S . IR 3,
4 Tt

RA JE I R UL —Fh 3 5 e, 2 RN
F R XATAS, HBL I A TG s Z R R,
o B G I O 18 R R L I R AR T i — 2B B R K
R A E, O IR . B R ERA G
HEg A A S S o Va1 A W N1 = < g S|
FfL AR DR 4 A A S Al B Y LR 2 5 T RA W
FE BT FE L RA AN AN 5647 Jm 35 1 4 M A
P, i EL LR e 28 2R G0 IR kT B 4 ek
SIE L WP EE A RAJE SR I W i AR IE Y
B R TR AR 6 Sh ) RAJE TR IR
B DATE A B O 2 B R A R T I Y
23 Ny I el Sy E =W T D oS S I A e i
ST TS S LRGSR R AL, T
FER M, W B A PR VE R IR A T
YR B, I i B V08 UR 95 o E A R, R T 4 B R

Table 2 Arthritis index score of each group of mice after second immunization (x+s,n=6)

2 5] Flit/g-kg'  HBOK 3K EAPN E DS H12K EREPN %18k
1EH 4 0.00£0.00  0.000£0.000  0.000£0.000  0.000+0.000  0.000£0.000  0.000+0.000  0.000£0.000
LR Y] 0.00£0.00  0.333+0.516" 2.333+1.966" 7.167+4.167"  8.000+3.633" 9.167+2.401"  8.167+1.169"
F I 4 201 0.000 5 0.00£0.00  0.200£0.447  0.600£0.548  3.800+2.168  5.000£3.391  5.000+3.674%  3.600+2.881%
I i T 2R 5 0.00+£0.00  0.000+0.000%  0.000+0.000%  1.250+0.479% 2.250+1.500° 3.250+2.500>  3.500+1.732%

W S IE WAL Y P<0.05,2P<0.01; 5HE 4 He 4% Y P<0.05,Y P<0.01(£ 3. % 4d])

F3 HEMEBZFHW CIANRINEM G Mo T LI R NLREFI (X+s,n=6)
Table 3 Effect of Huanglian Jiedutang on proportion of G,Mo, T and NLR in peripheral blood of each group of mice (x£s,n=6)

21 5 Fl /g k! G/% Mo/% T/% NLR
i % 20 52.630+4.226 5.122+1.498 19.480+3.294 2.747+0.429
R4 59.380+4.075" 2.467+1.264" 10.630+1.542% 5.701+0.993%
s 21 0.000 5 37.070+11.080% 1.999+1.434 12.770+3.260 2.815+1.360%
I i A 2 5 54.408+10.220 2.793+1.865 12.430+0.704° 3.964+0.667"
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Mg (X+s5,n=6)

Table 4 Effect of Huanglian Jiedutang on mRNA expression
levels of inflammatory factors in joints in each group of mice (X+s,

n=6)

Fuilks

215 o kg TNF-a IL-18 IL-6
E A 1.01£0.13 1.04+0.33 1.01£0.15
HERI L] 23.05+8.53% 311.40+102.90 8.63+2.09>
HAMEIS 4] 0.0005 2.89+1.000  5.24+5.66"  6.00+2.62

WA A S 6.81+3.58"  71.12+86.20" 1.92+1.19%

B2 #HEMBZZNCIAMRBRXAT BRI
Fig. 2 Huanglian Jiedutang on osteodestruction of ankle joint in

each group of mice

B3 HEEBBEHINCIAMNBRBRXTALAREZTALNZ N
(HE, x50)
Fig. 3 Huanglian Jiedutang on histopathological changes of ankle

joint in each group of mice (HE, x50)

Joi i BRI AR R i PR 5 S 38 BT S A B
% BE X T RA BARITAE
BT AT FE A B, NLR T 5 RA K R ARG IF
AL LA S VAR 2 AR E S HRT R 4
AT 4k EL A0 AF RA A EE AR E O 36 RA
FEF A JR L P R 240 R 223 AR b
.32 -

21 i o T3 ) H R e 40 L L A S BRI 2% (NETs ) 7% i
55 RA Jp 25 1) 7™ 5 R B2 A OCTT s W98 R, b Mok 4
Wi ZFALE 25 T RABIEAET . B %, S8
91 RA B8 35 OG5 T W 1Y) e 5 40 L b b R o A L o
P AT i ik 90% 5 I A8 5 /40 S, A R TR A Y
SRR vk IR R B G R FA NI AR ¢ o At O =2
I BE 5 5 fiFe 40 6 A/ 36 50 22 b 2R P Y 7 A I AR
& 3 (respiratory burst) §if 1 4 #% (ROS) ', & Wi Bt
B TNF-a IL-18.IL-6 55 Z F R PEH 7, T B RA 1Y
T R A8 RE RN DA R WO o HL A MR A B 18 B )
WA B R AEA TR AR B, AT — 2P SRR T 2
7 40 6 R b B 28 A0 R BE N S RE A, I 5T
W, B AR R T H B R A 4 S K T i
B B AR () OG22 5 56 e i A e
6 R G T s i i T ok BE VS Ak TS AR 19 T DI i
ZE LV Th1/Th2 20 B JC 4 8 55 7F T 20 Ml 5 8 55 e g
IO 28 0 RA [ AR 3212 Rk B0 A48 15 41 4L
T 401 422 37 56747 Vb 58 2 20 %) 2T 24 200 J A i I 240 i LA
MHC I 26 43+ #C i oy 28 BB i 5 B 5 it
JEL L6 AR T 40, AR 2F B AH i AR B A B A T R
PER AW, DURTE LT L 40, E— 2542 1 fo s I b,
% 5 W B RE R W . Thl, Th2 48 i 43 W TNF-a |
IL-6 %5 2 Pk R 742 i i i A i e i, 2 545 5 ol
IR IR 0 RA 5 AR 455124

AHIE5E K HI DBA/T /)N Bl 45 CIA B8, 2 WF5¢
RA 1) 4 Ar A N B H 2 NELOE T 727 5 RA ML
%) BB B o AR RN R B AR . 5 SR R AR —
A SE H DBA/T /N B A 1) CTA B Y A5 R
h 80% , 55 AU /IN B W B 95 5 34 W IR DG Y 20 i A
o 16 B B, 2 J 5 OQ T R AR BOT 43 ik B g (H L
BT I AR 405 R B B IR U B CTA AR 1) i 2% 1
Uyo WFoErh &3, CIA BRI AN I G L6 7
Ho o K 2B R AN, T Mo HL B 8 T B,
NLR i & Fh &, $ 7 BN B A R G S 35
445 1 T L 2L h R AE T TNF-a IL-18 11 IL-6 /5
FIk X H RAE R AT AR HE OGN BCE A L L R 2T 4
08 6L R S A L A R DR A G Y R A i R
B ARl S Y SRS 45 405 1 9 BE R Micro-CT
(CETIETAT

AW R, I A5 0T R R CTA /N BRUA A ol
Gl BES LG EX HEER &G T T
i, AT B IR NLR, 2 1F R 52 e s RO 4 . 95 3%
i 5 17 36 B2 FAR TNF-a \IL-18 . IL-6 % 1k , ALk
AT AT G M, it L G  ERE IR, B
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B T SR B A XA 1 B R 5 305 TR BT i He e (0. KOG 5

BE7: BF 98 2 4 th T RA B9 T 40 i 25 4k %% 1 4
PE A BIF G0 KG Ak 1 e e LA S e 45 G — AR T
RA i 28 AV 15, 38 2ok A0 T I [ A 0 4k 1 A 92 4
JL OGS SR BB AR R B AR Ak, K BB O i 1 0 FT
DL3E 3 R 5 CIA /N B4 B KOG Jay i # 28 , HLXF ¢
Ry A W A T O W W T R A A
5, Tl RA & A= & R . ARHBIESE i AR X B 41 i
J L7 A R SR BUAR AT R AT, S S AT 2E AT A
KL T, by i — 25 TF R i R F 58 S 3 K
B iR 1 0 AR I i 4 S R A
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