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[Abstract] Objective: To observe the preventive and control effects of Danggui Niantongtang against
adjuvant arthritis differentiated into wind-damp-heat impediment in rats and its influences on the expression of
autophagy-related proteins microtubule-associated protein 1 light chain 3 (LC3) , homolog of yeast Atg6
(Beclinl) and p62. Method: The six-week-old male SD rats were randomly divided into the normal group,
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wind-damp-heat impediment model group, low-, medium-, and high-dose Danggui Niantongtang (5.67, 11.34,
22.68 g-kg') groups, and methotrexate (MTX, 1.35 mg-kg") group, with 10 rats in each group. A rat model of
adjuvant arthritis was established by subcutaneous injection of inactivated Mycobacterium tuberculosis into the
tail root, followed by exposure to the manual climatic box for 16 d for inducing the wind-damp-heat impediment.
The drugs were administered intragastrically on the day of immunization for 28 d. The general conditions of rats
were observed and the swelling degree of toes and arthritis index (Al) were detected. The pathological changes
in the synovial tissues of the knee joints were observed by hematoxylin-eosin (HE) staining. The mRNA
expression levels of LC3, Beclinl, and p62 in the synovial tissues were measured by real-time fluorescence
quantitative polymerase chain reaction (Real-time PCR), followed by the assay of their protein expression by
Western blot and immunohistochemistry. Result: Compared with the normal group, the wind-damp-heat
impediment model group exhibited significantly increased swelling degree of toes (P<0.01), increased Al (P<
0.01) , proliferated synovial cells (P<0.01), up-regulated LC3 and Beclinl protein and mRNA expression ( P<
0.01) , and down-regulated p62 protein and mRNA expression (P<0.01) after 16, 20, 24, 28-d medication.
Compared with the wind-damp-heat impediment model group, each medication group displayed alleviated toe
swelling and synovial hyperplasia to different degrees, decreased mRNA and protein expression levels of LC3
and Beclinl (P<0.01), and increased p62 mRNA and protein expression (P<0.05, P<0.01) , with the best
outcomes observed in the medium-dose Danggui Niantongtang group. Conclusion: Danggui Niantongtang
effectively relieves adjuvant arthritis due to wind-damp-heat impediment in rats, which may be related to its
regulation of the expression of autophagy-related proteins LC3, Beclinl, and p62 and the inhibition of
autophagy.
[Keywords] Danggui Niantongtang; wind-damp-heat impediment; rheumatoid arthritis; microtubule-

associated protein 1 light chain 3 (LC3) ; homolog of yeast Atg6 (Beclinl); p62; autophagy
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HL 5 7104681) ; RIPA 2 fift ¥ , BCA & H & i i 7
&, TRIzol, F AR ZR , PHEL( R = KAV B ARAT IR
oy )L S 4 5o 090718181024, 101518181113,
061318190723, 112818190320, 120318190215) ; 8-}l
3l 4 1 (B -actin) HT K (£ E CST 2w, it 5 08/
2018); LC3, Beclinl, p62 ( 3£ [# Proteintech 23 & , 4t
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mRNA %35 WGE & W R4 LU A 2 mL A KA T,
JINAIE i TRIzol, B AN 2J & LA 2 60 4 mm K
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. 43 .



528 5 14l
202241 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 1
Jan. ,2022

Y 4B 5 MR K RNA 35 5% 8 cDNA, LA ¢cDNA
Jg A5 M #E 4T Real-time PCR ¥ 3 |, )2 17 % 14 95 °C
AR PE 305,95 °CAE 1 10 5,60 °CiE k 30 s, fE¥F 40
K, Z JG # 17 Roche 2 7] Real-time PCR 1 % & )
melting LA ¢ cooling 2 J7 , iz JH} 2°“ 1% 1153 mRNA
HAE R R B T ERE R A R A A &
A, H I -3-BE R AU (GAPDH ) A NS JE A, 5]
Yy 5 W31,

1 5|¥WF5
Table 1 Primer sequences
519 F30(5'-3") KB /bp
Beclinl |- TCAGGAACTCACAGCTCCAT 153
Fif GTAGACATCATCCTGGCTGGG
LC3 | TTGGTCAAGATCATCCGGCG 104
Fiif TCAGCGATGGGTGTGGATAC
p62 -9 GAGGCTTTCAGGCGCACTA 138
Fiif GCCGGCACTCCTTCTTCTCTTT
GAPDH [ AGTGCCAGCCTCGTCTCATA 389

T i# GGCGGAGATGATGACCCTTT

2.6 FE A 90 E ED 7 1k (Western blot) K6 1 K B i
H4ULC3,Beclinl,,p62 T A RIL  KFIF A SRR
BT 2 mL AT AT B4 RIPA 248 T, 4
B 1R 4 mm K 287 3 mm E AL AT B ER, A1
39,4 °C## ' 30 min, 4 °C, 13 500xg & 0> 15 min,
B 7%, R I BCA B8 (R I 5 30500 & 0h A7 2 1 ik
BE WA, T 12% 2R P9 s ok g € Jie , B 20 pg LA,

®2 HPEAHBANRUEREEEARERMMKENENE (3£s5,2=10)

L, 3K (80~120 V,2 h), 350 mA fH i % I 1.5 h, 5% i
BE W 4y 1 2 h, TBST YEBE 3 ¥k, — BT (1:1 000) ,
4 °CHFH L, TBST YEME 3K, —H1(1:6 000),4 °C
i H 2 h, TBST PEME 3k, N A ECL TAEW, T#E R
g4 B 2l G o A ARG AR o Image J 4K {F
O3 AT RS A IR BEAR, BEAT SR e AT .

2.7 G fE A AR ARG IR BRI B ZH 41 LC3, Beclinl
p62 W (e ML ARk U v B KAk bt 5
10 min, PBS P 3 1K, & i £ 4] 10 min 5, PBS U
3K, 5% BSA ZME ML 15 min, 5 F — Pt , 4 °CHF
BH16h WHFPBSUEHR I, ERER 411 h,
PBS ¥t % 3K, DAB {1, & 11 & ()5 K U0 A A
A2k KHE L 10 min, R ARZKEE Y60 s, HRK W
VE10 sJF A 1% $h R 4 FE 401k 10 s, B R K=
10 miniR #%5 . WK B B R WGBS T AR,

2.8 Sifseabd BT A % H SPSS 20.0 G it # i
OIAT, S B DL xs TR, Z AL FLECR PRI &R
J5 240 Bt 4B PR PR LG R BN T 22 Tk
(LSD),P<0.05 £/REFHGI¥E L,

3 &R

3. AR R R B AR Bk ik K R Y R HIE®AHA
P3¢, AR BRRASE TR0 21 K B e 3 3 B 5 12~16
K e A B0 ik, 2 g2 R TC, IS 38 U AE il 2 R
KT L BT W M I RERE AT 55 16 KA A
A2 B b B (P<0.01) ;s SRR A AR5 16 K,
05 5 98 1 4% ) A 2 RN R 0 e 2 R B2 B ek ik
T 25 AR (P<0.01) . W3k 2.

Table 2 Effect of Danggui Niantongtang on toe volume of wind-damp-heat arthralgia AA model rats (x+s,n=10)

JE S i K
21 51 /g kg
1d 4d 8d 12d 16 d 20d 24.d 28 d

EH 2.03£0.10  2.08+0.03  2.15:0.20  2.20+0.09 2.25+0.12 2.31+0.23 2.35+0.21 2.43+0.18
AT AR I A 7Y 1.96+0.05  2.07+0.08  2.26+0.12  2.45+0.13"  2.64+0.09”  2.90+0.08”  3.32+0.12%  3.45+0.21%
ELEE Y] 5.67 1.9240.26  2.05+0.12  2.12+0.20  2.22+0.217  2.35+0.11Y  2.51+0.12%  2.57+0.05"  2.61+0.06*

11.34 2.09+£0.22  2.15+0.15  2.194022  2.25+0.16%  2.342021%  2.45+0.06  2.49+0.09¥  2.53+0.08"

22.68 1.96+0.13  2.06+0.17  2.14+0.08  2.29+0.14 2.39+0.08"  2.49+0.159  2.52+0.05%  2.57+0.13%
P e 0% 0.00135 2.00+£0.12  2.08+0.12  2.17+0.15  2.23+0.18"  2.32+0.18"  2.39+0.17" 2.41+0.11Y  2.48+0.23%

5 IE R 4 Y P<0.05,2 P<0.01 ;45 KGR SR T 4 H 45 P<0.05,4 P<0.01(£ 4,5 ) .

3.2 N XGEAREAR R K B AT RS2 M 7E S0 A 5

8 RIF U , B 1E #4140 2% 20 K B AT{H 3% ¥ F+ 7 , FSR

20K RUAESS 20 R A2 47 a8 B W6 AH , L5 , FSR 41 K

AT TC I oA 5 SR A0 A Fh g, 20 16 KGR, 24 I 44

25 A S MTX 4K B ATHR H 3R [ R 8
. 44 .

% (P<0.01). WLFE3,

3.3 AU B R R R TR I A 2R S SR Y
Ml HE Y 7R, 1E 5 41 K BUME 5CT W IE 45 44 58
Uf o RN B HE 5 B 5, B R CPJE L IR U 1~
2 )25 Vi RS 24 B 2 i, L A 1) A /0 ) 5, I R Pk
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Table 3 Effect of Danggui Niantongtang on arthritis index (Al) of wind-damp-heat arthralgia model rats (x+s,7=10)
Al
21 51 il /g kg
8d 16d 20d 24d 28d
JRHR A5 A A 1.70£0.12 5.50+0.10 7.50+0.13 7.67£0.15 7.67+0.20
YRR ] 5.67 1.55+0.11 4.22+0.08” 6.00+0.05% 6.00:+0.09% 5.89+0.09%
11.34 1.50+0.08 3.67+0.07” 5.60+0.13% 5.60+0.13% 5.00+0.11%
22.68 1.55+0.09 3.96+0.12% 6.10£0.07% 6.10£0.07 5.3420.07%
P4 i 14 0.001 35 1.00+0.06" 1.33+£0.14 1.60+0.15% 1.67+0.12% 1.50+0.13%
T 5 R AR A L U P<0.05,7P<0.01. 45 1 KA 41K AT{E I 0.

Y BRI, 0 U O RT UL, S OE A LA, A 4 i
JIEC L 200858 A B 3, K2 R I A 4~5 3% W B 40 it
K =B HEF ZE AL 40 e R 4 2 AN B A
AR R AN R L A RO T 4T T
B AR LA, Y VAR 145 R AL R
W 04 21 R BRI RS2 U AR A AR O 2E L T R ZH 8L
2~3 J2 VB ISR R 2H A, g% T IR I A 1A B A R
T 240 L HE 2) 5 R 3 5 B 78 45 4 24 A R R TR S
WA O EA . WA L,

3.4 RF XU PO R R R BT B LC3, Beclinl, p62
mRNA £IKH M 505 41 e, BRI 4] K U
JIE 20 41 LC3, Beclinl mRNA % ik & i 2 7 & L p62
mRNA 2235 B F K (P<0.01) ; SRR #2411
Fd A b L R A RN R A R R 4
Z1rh LC3, Beclinl mRNA ¥ i 3 5 % , p62 mRNA
FKikBERBEIE(P<0.01), W4,

3.5 %F AU PR ASE A K BT LC3, Beclinl, p62 28
FRIAm g m e 445 3 7R, LC3, Beclinl,
p62 FE FE AL T MK b, 5 1% 4 i, B A 20 KR
W21 LC3, Beclinl #E IRk R B L, p62 &
P ek i B s /b SRR A LA, S A F R A K
L ) e 2 RN R E RS 4 LC3, Beclinl £ (4 £ ik

A. IEH 4B, KB HBEL A0, C. YT 350 K 4 20, D. 24
S PRI AL E. Y VAR 7 e R AL F R A S A (18] 2~5 TR))

B 1

Fig. 1

histopathology of wind-damp-heat arthralgiaAA model

LA EEFNRNERERAARBEALARFREZE N
(HE,x200)

Effect of Danggui Niantongtang on synovial tissues

rats

(HE, x200)

R4 YHAHEBEFIREREFER K RBBEALZ LC3,Beclinl,p62 mRNA RKikKFEHEM (x+s5,72=10)
Table 4 Effect of Danggui Niantongtang on expression of LC3,Beclinl, p62 mRNA in synovial tissues of wind-damp-heat arthralgia model

rats (x+s,n=10)

215 F /g kg LC3 Beclinl p62
AU AR SR A5 TR 1.47£0.10% 1.65+0.06 0.49+0.01%
EVEER 7] 5.67 0.92+0.03% 0.89+0.03" 1.12+0.13Y
11.34 0.84+0.02% 0.76£0.07* 1.59+0.08"
22.68 0.89+0.04" 0.81+0.09 1.25+0.05"
FH A g 0.001 35 0.72+0.07* 0.70+0.05* 1.58+0.14Y

WX IE R 44 mRNA FILRH 1.

.45.
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B2 HA#HFEINRNEREREARBEALALCIEAREEN
M (IHC,*200)

Fig. 2 Effect of Danggui Niantongtang on expression of LC3
protein in synovial tissues of wind-damp-heat arthralgia model

rats (IHC, x200)

B3 HAHBAWNKERFEEARBEALR Beclinl EERIEE
G0 (IHC, x200)

Fig. 3 Effect of Danggui Niantongtang on expression of Beclinl

protein in synovial tissues of wind-damp-heat arthralgia model rats

(IHC,*200)

3.6 X XU RS Y K B B LC3, Beclinl ,, p62 %
R IR KRR 50 5 4 e, B 41 K R
.46.

E
B4 HAKBAIANRNERABRNARBREAL p2EARIEIENT
fjg (IHC,%200)
Fig. 4

Effect of Danggui Niantongtang on expression of p62
protein in synovial tissues of wind-damp-heat arthralgia AA model

rats (IHC,%200)

JEE2H 21 LC3, Beclinl 4 11 % 18 B 3 T+ 5 (P<0.01) ,
p62 & KRB B E T (P<0.01); SRR LA, 2
A 59 1 % L b v ) 2E RN PP A MRS 4 LC3, Be-
clinl % (1 £ 5 ¥4 A R T M (P<0.01) , p62 &
%35 KF A AR B E I & (P<0.01) . W
5,45,

LC3-II 14 kDa
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Fig. 5 Electrophoresis of LC3, Beclinl, p62 protein expression in

synovial tissues of wind-damp-heat arthralgia model rats
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BRIEPF (i+s,n=10)

Table 5 Effect of Danggui Niantongtang on expression of LC3,
Beclinl, p62 protein in synovial tissues of wind-damp-heat

arthralgia AA model rats (x+s,n=10)

=3 - 1
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22.68 0.82+0.04"  0.47+£0.14Y  1.15+0.09"
PP 0 4 0.001 35 0.79+0.05%  0.44+0.05"  1.3240.15"
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