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[Abstract] Objective To determine the effect of triptolide (TP) on the expression of ATG /LC3-1I Beclinl
in synovial, spleen, and thymusof rats with adjuvant arthritis CAA). Methods Rats were divided for four groups:
normal control (NC), model control (MC), leflunomide (LEF) treatment, and triptolide (TP) treatment, with 12
rats in each group. The AA model was established through Freund’s complete adjuvant (0. 1 mL each) injection into
the right foot plantar skin to introduce inflammation and 10 days of tail root injection of 0. 05 mLL Freund’s complete
adjuvant for immunity strengthening. Drug administration started 13 days after induction of inflammation. Rats in
the NC and MC groups were given normal saline (1 mI./100 g) once a day for 30 days, compared with 5 mg/kg of
oral LEF for the rats in the LEF group and 50 pg/kg of oral TP for the rats in the TP group. Paw swelling (E),
joint arthritis index ( A1) and joint pathological changes of the rats were recorded. The serum expressions of
cytokines B lymphocyte stimulating factor (BAFF), interleukin (IL.)-1, tumor necrosis factor (TNF) alpha, IL.-15,
and IL-10 were detected by ELISA. The expressions of Arg5, Atg7, and Atgl2 mRNA in synovial, spleen, and
thymus of the rats were detected by RT-PCR. The expressions of LC3-1] and Beclinl in synovial, spleen, and
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thymus of the rats were detected by Western blot assay. Results The AA model rats had lower serum BAFF, IL-
1. TNF alpha, 1L.-15, and 1L.-10; lower Arg5 and Azg12 mRNA in synovial; lower Azgb mRNA, Atg7. and Atgl2
mRNA in spleen; higher Azgl2 mRNA in thymus; and lower LC3-]] and Beclinl in synovial, spleen and thymus
(P<C0.05 or 0.01). TP treatment led to reduced paw swelling and arthritis index; declined Atg7 and Atg12 mRNA
in synovial; declined Atzg5, Atg7 mRNA and Atgl12 mRNA in spleen; decreased Atg5 and Atg7 mRNA in thymus;
increased Azg12 mRNA in thymus; and increased LC3-]] and Beclinl in synovial, spleen and thymus (P<Z0. 05 or
0.01). Compared with rats treated with LEF, TP treated rats had lower TNF-q and BAFF and higher E and IL-15
(P<C0.05 or 0.01); as well as decreased expressions of Azg7 mRNA (synovial) and Atg5, Atg7 mRNA (thymus) ,
and increased expressions of Atg12 mRNA (thymus) and Atg5, Atg7, Atgl2 mRNA (spleen). Conclusion TP

regulates autophagy in synovial, thymus and spleen of AA rats, and improves theirjointinflammatory response.
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IL-1, TNF-o): b ¥ 05 0 A4 9 2 R 2 Al it 5.
1305726R,  1305176R,  1307136R,  1307184R.
1307415R; PCR i #| &: Thermo 2 #l, it &
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a3 s B DG T R BRI 3 4 BROG DAT RTMPAIK
1.5.2 KREXLPHEHREZULR KKAZ 24 h
Jai A BE KRR, 45 41 K R 1020 7K & S I W T 1
JiE PR B RR I (0. 3 mL/100 @), K RIS A2 3z i ik
] ST, B4 A L ) K. R HE Y5 ik
WL A BRI 1Y T s B 2 AR 4L

1.5.3 ELISA &4 X & fiF ¥ a0 Je B F 69 K iA
KK Zy 24 h J5, F 10% 7k & S (0. 35 mL/
100 @) I i 1 S8 R e » 17 16 3= 3l kR i K T R 4 1.
W3 000 r/min & 0> 15 min, B ¥ & CIMLIE) .
ELISA #9042 & B 7% BAFF 1L-15.1L-10.1L-1,
TNF-o Fikf., FBGHXAE 450 nm AR T &
BAFF IL-15,1L-10,IL-1, TNF-o 6% B 6. 1
# BAFF . IL-15.1L-10 . IL-1, TNF-o [ %5 B {4 ]
BHFREKF,

1.5.4 Real-time PCR M & K R /& B2 B | B4 A%
M Atgh Atg7 . Atgl2 mRNA &k KF KA
2y 24 h j5 . 1 10 %7K £ S (0. 35 mL/100 g) i i
T ST IR 2 BUAC R B RO i R 2 2. B4l
50~100 mg, I f%, i A 1 mL TRIzol, fff Fi 41 4 5
WAAEVK B AT 5%, $2 B RNA, f# Jf] Primer
Premier5 B4R ITIFAHr o1, FHILEER 1. 206
SE 4 PCR W . PCR W 1A % : cDNA 5.0 pl.
SYBR Green Master(ROX)25. 0 pL, | F #5144
0.5 pL, 1 DEPC H,O #M 2 % 50 pL fAF, PCR Jx
W& 95 CHAEYE 30 5,95 CARE 5 5,55 “CiB K
30 5,72 CIEAF 1 min, 40 DMEH, LA B-actin A
S L DL 2 AR mRNA I 25

1.5.5 Western blot sk 4 M X R 7 BL. B2 IE . J4 B
2122 LC3-1I \Beclinl & & &k KkHZy24 h)5,
FH 10 %6 7K A G (0. 35 mL/100g) I Fis 14 5 JRR e » 6
R T L IO R g B 20 40 A A4S B O R T
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Table 1  Primer sequence, preamplification length in fluorescence

quantitative PCR receptors and ligands

Gene Sequence Length

Atg5 F 5'-ATTCCAACGTGCTTTACTCTCTATC-3' 165 bp
R 5-AAACCAAATCTCACTAACATCTTCT-3'

Atg? F 5'-GTGTACGATCCCTGTAACCTAACCC-3' 116 bp
R 5-CGAAAGCAGAGAACTTCAACAGACT-3'

Atgl2  F 5-GGCACCAGCTCTAGGCTTATAGTTG-3' 124 bp
R 5'-GTTGTTCCACAGCATTTTCCATG-3'

B-actin  F 5-CCCATCTATGAGGGTTACGC-3' 150 bp

R 5'-TTAATGTCACGCACGATTTC-3'

100 mg ZE 47 - A RIPA 4 i 4 f# % 1 mL (N &
1 mmol/L PMSF) #4724 f#, 12 000 r/min B .L»
10 min & FEW. S AHRSE . REOE
JIEE RBLIIE g i 2H 20 A 2 R A, A B R Ok A B L B
JE B, — 0 (Bedi LC3-11 2 1 ¢ 1 000, Beclinl
Jg 1 SO MEF HL R (1 10 000 H . DL p-
actin HNZHH . ECL KIGi & s s X
XTI F AT 4 815 5 R ] Quantity one 24 I
HKEME.UDHMKESASEA KEMELEN
LC3-11 .Beclinl # X ik,
1.6 ZHitFHE

LIGHR I £ FoR . KUl 25 SR ¢«
K5 . a=0. 05,

2 #R

2.1 RIFAIERBREMAINER

2571, MCL.LEF, TP 40 K & E 1 Al % NC
2R (P<<0.01), #Z4525 30 d )5, MC KK E,
Al # NC 417+ & (P<<0.01),LEF. TP 41 E Ik E &
NC ZH 7K - (P=>>0.05), {8 AL {55 T NC 44 (P<<
0.01); LEF, TP 41 K Bl E.AT % MC 41 &K (P <<
0.01); LEF 41 E # TP 4 [# Ik (P<<0.05) ., W3k 2,

R2 SEAAREHMEKEMNXTRIEMOILRE (cEs.n=12)
Table 2 Paw swelling and arthritis index of AA rats (x*s, n=12)

E/% Al
Group n
Pre-dose Both day after treatment Pre-dose Both day after treatment
NC 12 38.6149.87 36.48412. 68 0 0
MC 12 59.04419.23" " 80.28426.57" " 5.70£1.91" 6.45+E2.45" "
LEF 12 65.96421.35" " 38,67+ 14, 3544 5.4841.97*~ 3.60+1.25% =448
TP 12 64, 05422,07" " 49.784+12.9784:% 5.57+1.87** 3.9741.13* * L4

* % P<C0.01, vs. NC group; AP<C0.05,AAP<C0.01, vs. MC group; # P<C0.05, vs. LEF group

2.2 ARXTREREFEE

2525 30 d Jm 38 2 Ot BT UK A% 2 R BRSO 1Y
A% o MC 2 KRR SC 0 1 AR, 8 20 50 3 B 3R i B
i B T s ST T BB R R P A i e T L

Hh 2 L ST T A RS DL 5 00 R RS AR 11 T I A AU
AR YT IR . 5 MC 21 e E . TP 2 K B IR 2
SUE AR o L B ke . LEF 45 TP 4L
BB 2SR, WK 1.
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2.3 XAXRMi#F BAFF,IL-1,1L-15,.1L-10 , TNF-¢ &
BEKE

5 NC 41 [L %, MC 4] BAFF,1L-1, TNF-« F} &
(P<<0.01),IL-15,1L-10 FER(P<C0. 01) ; 5 MC Z14H
e, LEF 40 TP 41 11.-15.1L-10 FF & (P<<0. 01) ;111
BAFF [, 5 LEF 41 4, TP 41 TNF-o. BAFF,
1L-15 FF 55 (P<<0.05 & 0.01), L3 3,
24 XRBR. ME BMEAKLEEHEXER
A1g5/7/12 mRNA FiEZ L

5 NC 41t &, MC 40 W B Arg5. Aigl2
mRNA AL (P<C0.05); [l Arg5 mRNA FEAK.

Atg7 . Atgl2 mRNA Fik Mg Argl2 mRNA F#
BFFE (P <<0.05), 5 MC 41 b #. TP 41 i Ji
Atg7,.Atgl2 mRNA FiKFEAME (P <T0.05), 4 IF
Atg5.Atg7, Atgl2 mRNA X Jig Ig v Atg5. Atg7
mRNA k&K (P<{0.05),Arg12 mRNA Fik T
F(P<C0.05), 5 LEF 4 [L#, TP 4 I Arg?
mRNA Kl Arg5.Atg?7 mRNA F 3k FEAC, I i
Atgl2 mRNA N JEAER Atgd.Atg7,.Atgl2 mRNA
FIKTFEE(P<<0.05) . WLIE 2.

2.5 KRBEKE. G REALEIRZER LC3-
1 .Beclinl ®iETH

Bl XTRERSFENE. HE X200
Fig 1 Pathological observations of joints. HE X200

A: NC group; B: MC group; C: TP group; D: LEF group

£33 BAKRMAETF IL-1, TNF-o.IL-15 1 IL-10 &Ltk %8/ (pg/mL)
Table 3 Serum TNF-q, IL-15 and IL-10 in rats/(pg/mL)

Group n IL-1 TNF-« 1L-15 1L-10 BAFF

NC 12 87.34415.76 170.75451. 89 95.28419.63 106. 63430. 85 281.89450. 77

MC 12 101.64427.35**  200.58£66.04*~ 36.86+£18. 77+~ 59.86+£13.49* 362.34192, 74" %
LEF 12 98.56£19. 854 195.77442. 69 59.48+£19.87* 44 74.75+£11.33* 4 235.75£77. 3944

TP 12 102.96=£20.72 166.57475, 75" AA-F% 70, 74413,39* * A0 86.30E9.137 A4 274.08+£81.75% AL

* P<C0.05, * » P<C0.01, vs. NC group; AP<C0.05, AAP<C0.01, vs. MC group; # P<C0.05, # # P<(0.01, vs. LEF group

2.0

& &

1sl o NCgroup = MC group mLEF group mTP group . AL,
’ #*
1.6 *
£ o wox
Z 1.4 i >
12 > u *
2 * * > * * >
» = t * > R
s 1.0 - E . & UE >
Z 03 s > > %
. e I > >
E 0.6 L E N ¥ ¥ *.3 v: [
0.4 |+ E; b
0.2 >
0 - . .
Synovial Spleen Thymus Synovial Spleen Thymus Synovial Spleen Thymus
Atg5 mRNA Atg7 mRNA Atgl2 mRNA

B2 AEEXEFRNLRR=8)
Fig 2 Autophagy-related genes (n=8)
* P<C0.05, * » P<C0.01, vs. NC group; AP<C0.05,AAP<C0.01, vs. MC group; # P<(0.05,# # P<Z0.01, vs. LEF group
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Western blot # Il 45 R 7= (] 3) , £ 18 4 41
i, 5 NC 4 Ho#. MC 40 LC3-11 (NC: 0. 94 +
0.04,MC: 0.1840.03) ,Beclinl (NC; 1. 48+0. 12,
MC:0. 34£0. 04) KL TFRE(P<C0.01); 5§ MC 4 It
L, LEF Zfl TP 44 LC3-1I (LEF: 0. 96 4+0. 01,
TP 0.7540. 15) . Beclinl (LEF ;0. 95+0. 28, TP.
0.85+0.36) FihFFE (P<<0.01 5 P<<0.05), fE
JEREZL 21, 5 NC 4 e #. MC 41 LC3-11 (NC:
0.86+ 0. 16, MC: 0. 21 + 0. 04) . Beclinl (NC;
1.6240.12, MC: 0. 32 40. 08) FiE FRE (P <

1 2 3 4 1

0.01); 5 MC #4 bk %, LEF 4. TP 41 LC3-1I
(LEF: 0. 32+0. 04, TP: 0. 63+ 0. 35), Beclinl
(LEF: 1.20+0. 15, TP: 1. 20+£0. 20) LT &
(P<<0.01 8% P<C0.05), fEMMRALP, 5 NCH
i, MC 41 LC3-11 (NC: 1. 48 = 0. 09, MC:
0.36+ 0. 13), Beclinl (NC; 1. 51 £+ 0. 01, MC:
0.2640.01) FIETFREP<0.01);5 MC 4 [L#,
LEF 4. TP 24 LC3-1l ¥ ik (LEF: 0. 69 = 0. 37,
TP: 0.83=+0.37) .Beclinl (LEF; 0. 84=+0.20,TP;
0.64+0. 2D F & (P<<0.01),

3 4 1 2 3 4

Beclin| i - - G e o e WD o= . -
LO3-IT e a— - a— —— e Ty -_--
QO " ED D EEEOED T EPOU S @ W

B3 KRBE. MR AR BERICER LC3-1 (Beclinl Kk

Fig 3 Expressions of autophagic marker protein LC3- ][ . Beclinl in synovial, thymus and spleen of rats

A Synovialis; B: Spleen; C: Thymus; 1: NC group; 2: MC group; 3: TP group; 4: LEF group
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FEHY MK, TNFo. IL-1,1L-10.1L-15 2 5 T
R 2 ) A B NE S 3 %ok 4 1 A0 L ) 386 T M
EE AP AE A . TL-15 X8 K40 I | W R 14 7 40 i
FerppEko g i oA W ER . A fe s
BAFF S [W] 9 4 18 2 40 B3 7 19 43 0 » 5% RA 6
R A SN o 8 3 A 7R 52 A G R AR T A AL
RPN B 7 ik, AR A B NC
YIAH . 2525 30 d, MC d17E KA R 56 2 0E T s
B, 0 3 4 L P TNF-o. IL-1 f1 BAFF /K 5% 7
fe s IL-10 TL-15 FEEAIG . T JBE L e Jig AL U 400 . 1 s o
WD s G N A T PR AS R 5 9 B g i L R ArgS .
Atg7 . Atg12 mRNA IR MR 5 HLWE M5 L M0 | B iR
ZHZ0 LC3-11 \Beclin 1 J8 F &, UL 400 A 0 nl GE
2 55 1 B R RE SN o . e R Al R G T Y
(R 2 L 18 W K7 R B B RS BE LR R R AT T
BAFF ik 7t Bl {2 % I+ 40 TNF-o IL-1
IL-6 %5, 51 R AE R . BAFF J& AL 1A Gy PLRE 5
WIPRAE . ) B E S kR s R
BAFF 2k 09 & o] i — 2P {2 a4F 1L-1, TNF-«
S5 AE A0 M R 04 3 W6 T TL-1, TNF-o J2 5 340
RA ST 5B B3R A &1 R 6 A8 1 2 e R,

AL 440 6 0 T RE 3R L L 3 0N TR Rk O Al
T TR RE RN TR ) R L i 5 B AE 5
ZESAME

ARHFGE KB TP VYT IG » KB OE T e R 3% (E
AT B A AR 5 LEF 240402 5 W1 R 0
N7 A AR+ L T8 S M O ML 2 0 1 W R % Wk i
A MC 1784 3 s T8 BE Arg7.Argl2 mRNA £
NI AR, B ArgS . Atg7.Atgl2 mRNA K Jii
R Argb.Atg7 mRNA FKIKAE, Atgl2 mRNA
FEIRTh v 5 T DGLDE B iR H 2L LC3- 11 Beclinl B
BIHE . UL TP nf e i (2 Uk e 25 B A 40 A
Wi 7K 7 T T 40 A B W AT RE S ak BH 1k A B A 1
B2 L SO R 4 B 2 A R T ) BRUR K i A% A
JELER 3 0 o 22 A B A0 LA 5 1) S B S A R AE 1Y 18
PE S8 HE I 5 ) TL-1. TNF-o {19 B A fff TL-15,
IL-10 3800, I 2> RA ST 103K, TP |y h 2
BT R A3 B T R s HLA I G e | ARE N | I A
b7 A O N I ORI il (0 B N 0 S
HPE -2 RA B RTIEIR 5 TNF-o 1940 W J 3
HAL S Z BBV, M TP AR M RA B &
A JE] i 5 A% A0 S Ak, 98> TL-1, TNF-o B 55 3
TP f- % 38 1 815 A0 8] I 35 A0 G 19 38 ¥ b 2 i 440
PR 1) 7K P o AT 9820 380 5 40 1 3 i o 32 17 490 ) o
FEEIIE B W B U B E R B HESE RA RAE 1
KM R B LU R R A IR L AR IR



%4 Ti AR TR R AN O 4 R R IR R L R 2 R A B Y SE R

!

w
Do
w

DR R Bon TPl DL b 8 8 58 20 i [k A9 7K
S YT A O R R R AL E TR W B A i R
020 i PR ) 0 8

i bR T A WK B B R T LAY ARG D
A YU O 1 T 5 P 119 S B B 5 ) DR R 1Y T R
RAT o MVE e i B s 7K SF- 6 3 55 0T AR E HLAR IR
TSP 5 A D G 5 - i i LR B v K b ) A 92 T
525 TP 30 1 315 T 68 L Mg it L AL 2 2R 20 i W S e
5 R T TR A AE S

2 % X #

[1] RYAN S, MCGUIRE B. Psychological predictors of pain
severity, pain interference, depression, and anxiety in
rheumatoid arthritis patients with chronic pain. Br J Health
Psychol.2016,21(2) :336-350.

[2] MANDIK-NAYAK L, RIDGE N. FIELDS M, etal. Role of
B cells in systemic lupus erythematosus and rheumatoid
arthritis. Curr Opin Immunol,2008,20(6) ;:639-645.

[3] BUGATTIS. CODULLO C. CAPORALI R. et al. B cells
in rheumatoid arthritis. Autoimmun Rev, 2007,7 (2):137-
142.

(4]  JURHE. wmbelg, § &, 55 HETE A B R g iy 1E
F. HHE 5 00 T e e 2 Ak A, 2012, 28(8) - 892-895.

(5] & .M EAMEW RGBT A RIR T R AT
S AT HE A AL AR . P E AR 2 AR, 2012, 32(6) : 1302-
1304.

(6]  Mis%, 2047, PP 28 KU O R 3l W R A2 ) 5
PR, L7 o B 2 B 244 2013, 14(3)  73-76.

7] A=, Tk, Br 1B 24R0S28 0y e 58 3 . ot A
AR AL . 2002:919-921.

[8] M. WAL Tk dbat: JEatERR 2, o E i F
e Bk R F I A Y RHE - 199801383,

[9] MCINNES IB. BUCKLEY CD, ISAACS JD. Cytokines in
rheumatoid arthritis-shaping the immunological landscape.
Nat Rev Rheumatol.2016,12(1) :63-68.

[10] SANTOS SAVIO A. MACHADO DIAZ AC, CHICO
CAPOTE A. et al. Differential expression of pro-
inflammatory cytokines IL-15Ralpha, IL-15, IL-6 and
TNFalpha in synovial fluid from rheumatoid arthritis
patients. BMC Musculoskelet Disord,2015,16:51.

[11] OSIRI M, WONGPIYABOVORN J, SATTAYASOMBOON

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Y, et al. Inflammatory cytokine levels, disease activity, and
function of patients with rheumatoid arthritis treated with
combined conventional disease-modifying antirheumatic drugs
or biologics. Clin Rheumatol,2016,35(7) :1673-1681.
SRmEA, X1 . T A SR ORAT AR R BRI I A R A
5 PTEN/PISK/AKT f& 5 f& S i g i) & K. p = & .
2015,28(1):71-74.
K. A V. A M SR RR XU R X O AR R
FHT R AT B AL B S 3 mF 5. b B A 1, 2009, 22(11) : 848-
851.
WEI F, CHANG Y, WEI W. The role of BAFF in the
progression of rheumatoid arthritis. Cytokine, 2015, 76 (2) .
537-544.
PUTHENPARAMPIL M, MIANTE S, FEDERLE L, etal.
BAFF is decreased in the cerebrospinal fluid of multiple
sclerosis at clinical onset. J Neuroimmunol,2016,297.63-67.
DING J, ZHANG W, HASKETT S, et al. BAFF
overexpression increases lymphocytic infiltration in Sjogren’s
target tissue, but only inefficiently promotes ectopic B-cell
differentiation. Clin Immunol,2016,169:69-79.
LEANDRO MJ, CAMBRIDGE G. Expression of B cell
activating factor ( BAFF) and BAFF-binding receptors in
rheumatoid arthritis. ] Rheumatol,2013,40(8):1247-1250.
BN SC, SETEME. TR T R VA T 2 KR A 5 T A A I PL B
RIBFFT IR, B8 5 R A 24,2012, 3(4) : 36-37.
CARRON P, LAMBERT B, VAN PRAET L, et al.
Scintigraphic detection of TNF-driven inflammation by
radiolabelled certolizumab pegol in patients with rheumatoid
arthritis and spondyloarthritis.  RMD Open, 2016, 2 (1)
€000265. http://rmdopen. bmj. com/content/2/1/e000265.
doi: 10.1136/rmdopen-2016-000265.
BB, NI SR, ST AT VTR R XS 2 KU T R
TR LT AR A0 A TL-18 R HZ R RIK ML m. M550 F %
PEF R ,2009,25(7) :606-611.,
BT, BRAE 7. TR EAR . S B AREIRT R BRI KB
REVCR Be F o BE AL ) AR BE A%, 2011, 32 (30) : 2642-
2644.
FEARA BRIV, H &, S5 TR T R I R
JOHBT A A T I P R AR R B L A I A K6 i BILEE Y
. PEIEE.2012,24(2):35.

(2016 — 11 — 07 Y kg ,2017 — 03 — 15 &)

e B



