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The Effects of All-trans Retinoic Acid on the Expression of Inflammatory Cytokines and Cartilage Damage Related
Protease in Rats with Collagen Induced Arthritis XIE Xue-jian', SHEN Yu-yan', SONG Jie', ZHONG Ling-
yu'?, NING Yan-hua', ZENG Xiang', SHAN Jing-yan', LIU Yang', ZHU Yan-feng®, LI Yun'®. 1.
Department o f Nutrition and Food Hygiene, West China School o f Public Health , Sichuan University, Chengdu
610041, China; 2. Department of Nutrition, Hospital of Chengdu Of fice of People’ s Government of Tibet
Autonomous Region, Chengdu 610041, China; 3. Department of Public Health, Chengdu Medical College
Chengdu 610500, China
/\ Corresponding author, E-mail: liyun_611@163. Com

[Abstract]  Objective To investigate the effects of all-trans retinoic acid (ATRA) on arthritis and the
expressions of inflammatory cytokines and cartilage damage related proteases of the collagen-induced arthritis model
(CIA) rats in vivo. Methods The CIA model of rheumatoid arthritis was induced with C [ and incomplete
Freund’s adjuvant. The rats were randomly divided into control group, CIA model group and two ATRA dose
groups (ATRA 0. 50 mg/kg group and ATRA 1. 00 mg/kg group). ATRA were given three times per week for six
weeks in ATRA groups. Morphological changes, arthritis index (AI) scores, the semi-quantitative scores of
pathology damage, the protein expressions of cartilage damage related proteases and the serum levels of TNF-¢, IL-
17A, TFN-y, IL-4, 1L-10 were observed. Results = The Al scores of ATRA groups were similar to CIA model
group (P<C0.05). Apparent morphological disorders in knee and ankle joints were observed in the CIA model group
and ATRA 1. 00 mg/kg group. The structure of knee joint was improved slightly in ATRA 0. 50 mg/kg group. The
serum levels of TNF-¢, IFN-y and I1.-17A were decreased in both ATRA groups; ATRA also can increase the
serum level of IL.-4. Compared to CIA model group, the protein expressions of ADAMTS-4, MMP3, MMP1 were
decreased in both ATRA groups (P<C0. 05). Conclusion = ATRA, which was able to inhibit pro-inflammatory
cytokines secretion, could correct the imbalance of Thl/Th2 and Thl7/Treg. ATRA also can reduce the
expressions of cartilage damage related proteases, which proved that ATRA may have a beneficial effect on
rheumatoid arthritis.
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KRB X % (rheumatoid arthritis, RA) & —
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&ML T 4 = W B B2 Call-trans retinoic acid,
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T-bet(T-box expressed in T cells) fy R iA# | Thl
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binding protein-3, GATA3) Fl [ W 41 s 384 % A 1
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EAMRE BELES B G 1. H PBS
B — PO 2T U B 4 Fh b R AT 203
1. ADAMTS4,1 : 400; MMP3, 1 ¢ 200; MMP1,
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Fig 1 Normal and CIA rats
A: Normal rat; B; CIA model rat

2.2 ATRA X} AI 4> &0

& 1 ] WL, IR YT TS . CTA #5580 41 70 g A~
ATRA 4 AT ¥ T 25 B BRAL (P<C0. 05) 5
ATRA 0.50 mg/kg 2H.ATRA 1. 00 mg/kg 20 Al
o CIA BRI AR L, 22 T Y RS 122 L (P>
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2.3 ATRA X% 1% 48 5 40 B B F 7K F 9 &2 i

H % 2 0l UL 5525 (0 BE 4 A L, CTA R4
TNF-o IEN-v, IL-17A 7K -4 25 (P<<0. 05) , 1fij 1L~
4 KRR (P<C0.05) . 5 CIA BRI H . TNF-
«JEN-y 7K FAE A ATRA 4 AL (P<<0. 05),
IL-17A 7K AL ZE ATRA 1. 00 mg/kg 41 F # (P<<
0.05), IL-4 /K¥F7E P 4~ ATRA H¥ T+ & (P <
0.05), H ATRA 1. 00 mg/kg #H 4 [7 FF % S48 T
ATRA 0. 50 mg/kg 41(P<<0.05), IL-10 £HM 5
IL-4 AL 3 0 25 55 B SE 1248 L (P>>0.05),
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Table 1 Al scores of rats before and after treatments (n=38)

Group Before After
treatment treatment
Control 0 0
CIA 8.3+1.2~ 5.3%£2.0%
ATRA 0.50 mg/kg 9.242.4 5.7+£1.17
ATRA 1. 00 mg/kg 9.64+1.5 6.14+0.7"

% P<Z0. 05, vs. control group

2.4 HAARSENRER

DB T LB S50 K B OGY JBR O HE Je i)
REERULE 2, 25 1O AL L BR G  F IE 4 21
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F14) T PR 2L 2 ) A T ICA T T b i A8 5% 1 4R el A7 10 7™
o OGO AR TH 45 A A 3 T R B L DG () B
i/, ATRA 0.50 mg/kg 41 : J 565 45 ¥ FEA 1 3
T MBS ZUR] DL 28 M 200 i 32 ) o £ 2 21 40 AR 9 A I A
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IINGRGERE AR 5 O YT B PN T L 30 A A S T 4
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T IELH 20 UM 55 A 55 8 55 T i Cr R S5
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23 UL, 525 (X f4AH Lk, CTA BiAd 4]
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kg ZH 19 1 O 19 1 B4R DF 43 il Masakazu $F 43 ¥ IR
(P<20.05), ATRA W 71| &5t 2 [a] (1) 25 55 0 JC 45 1f 2%
B X (P>0.05),
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M7 4 AE 37, ADAMTS4, MMP3,
MMP1 J TIMP-1 725 [ % B2 19 500 40 i )2
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CIARL % 41 F1 5 A~ ATRA 4L () 3235 K F 5 55 . FH
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Table 2 The effect of ATRA on cytokine levels/ (pg/mL)

Group n 1L-4 IFN-y 1L-10 TNF-« 1IL-17A
Control 8 3.51£0. 26 21.95£1.94 57.01£20. 48 20.96£1.15 3.99+1.29
CIA 8 3.16+£0.16" 27.2743.63" 38.23+9.18 23.8041.75" 7.0042.93"
ATRA 0.50 mg/kg 8 3.42+£0.137 20.78+£2.317 45.33£24.29 22.10£1. 927 4.560.60
ATRA 1. 00 mg/kg 8 3.6840.187 -4 22.19+1.90% 49.67+17.80 21.41£1. 277 4,072,737

% P<C0.05, vs. control group; # P<C0.05. vs. CIA group; AP<C0.05, vs. ATRA 0. 50 mg/kg group

B2 KEBXTHMEBEXT HERE, X40
Fig 2 Rat knee joints and ankle joints stained with HE. X 40
A-D. Control group, CIA group, ATRA 0. 50 mg/kg group and ATRA 1. 00 mg/kg group of knee; E-H: Control group, CIA group.
ATRA 0.50 mg/kg group and ATRA 1. 00 mg/kg group of ankle. b: Bone; M: Meniscus; AC: Articular cartilage; SM: Synovial membrane;
SM-+ AC: Pannus and cartilage binding region; SM+ M. Pannus and meniscal cartilage binding region

£ 3 ATRA WX FREBIRGITEDHHME
Table 3 The effects of ATRA on joint pathological damage scores

Group n Masakazu score Masakazu score Synovitis score Synovitis score
of keen of ankle of knee of ankle

Control 8 0 0 0 0

CIA 8 3.31+0.6" 3.64+0.4" 2.8+0.3" 2.94+0.2"

ATRA 0.50 mg/kg 8 2.440.7% 3.4+0.4 1.9+0.87 2.640.4

ATRA 1.00 mg/kg 8 2.8+0.7 3.6+0.4 2.3%+0.8 2.7+0.4

% P<C0. 05, vs. control group; # P<C0. 05, vs. CIA group

RGO ENL THCH A e AL 8L, AR . 5 R\ BRMAPCE R WoRBEHERA. 5 CIA
25 R BR AL A E , CTA AR 2 ADAMTS-4 . MMP3 =AY 24 AH b, ADAMTS-4, MMP3, MMP1 # #
Je MMPL (932 32KF-3 75 (P<<0. 05), I AL > ATRAZL /Y 3R 3k K F F 34 (P<<0. 05) , TIMP-1
R4 ATRAWMEKBIRGHEXER 10D EHHZM
Table 4 Effects of ATRA on IOD values of cartilage damage related proteases

Group n ADAMTS-4 MMP3 MMP1 TIMP-1
Control 8 0.05340. 001 0.04520.009 0.067=£0.007 0.06640.013
CIA 8 0.081£0.005" 0.074=£0.007 " 0.09540. 005~ 0.076=+0.055
ATRA 0.50 mg/kg 8 0.06240.007 "7 0.060+0.007 % 0.07940.007*# 0.068+£0.011
ATRA 1. 00 mg/kg 8 0.06440.004 "7 0.062+0.009" 7 0.08240.011"-7 0.074+£0.007

* P<C0. 05, vs. control group; # P<C0. 05, vs. CIA group
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3 ATRA XM AREHFRIEK
Fig 3 The effects of ATRA on protein expressions in rats. Immunohisto chemical staining
A-D: ADAMTS4, X40; E-H: MMP1, X100; I-L.. MMP3, X40; M-P. TIMP-1, X40. A, E, I, M. Control group; B, F, J. N: CIA
group; C, G, K, O: ATRA 0. 50 mg/kg group; D, H, L, P: ATRA 1. 00 mg/kg group. Black arrow: Positive staining
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2L, HLRE BRI R 1 4 I Masakazu 1
A3 IR 5k 3 BN 10— A U R AR TR R AR A T
KOWK Z& f 1F 58 45 3 &% 0. 50 mg/kg Y
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M T, 2 5@ e . Thl7/Treg Ffifth 5
RA &A%, RA B # 1 Th17 /K 8 28, 7+
L5 1 S 4 B 7™ R B AR O . RA A AL
I A, Treg Xt F % Pk 40 A A9 90 61 68 F1 & K.
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