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Effect of Thymoquinone on Oxidative Stress and Inflammatory
Cytokine in Rats with Collagen Induced Arthritis
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Abstract: This study aimed to evaluate mechanisms concerning the antioxidant and antiarthritic effects of thymoquinone
on collagen-induced rat arthritis (RA) model. Sixty Wistar rats were randomly divided into a normal control group,a
model control group,a positive control group,a low-dose ,a medium-dose and a high-dose thymoquinone group (n =10).
RA model, except for the normal control group,was established by being induced by type Il collagen. For 21 continuous
days, the three thymoquinone groups were intragastrically administered with low-dose (10 mg/kg) , medium-dose (25
mg/kg) and high-dose (50 mg/kg) thymoquinone, the positive control group was intragastrically administered with 8
mg/kg indometacin,and other groups were intragastrically administered with same volume of normal saline. Secondary
joint swelling of the rats was determined by a paw volume method. Biochemical indices for oxidative damage, including
levels of myeloperoxidase (MPO) ,malondialdehyde (MDA ) ,superoxide dismutase (SOD) and nitric oxide (NO) ,were
detected. ELISA assay was used to measure the levels of serum inflammatory cytokine interleukin-18 (IL-18) , tumor
necrosis factor-a (TNF-a) and TL-10. The results showed that 25 mg/kg and 50 mg/kg of thymoquinone remarkably re-
lieved type II collagen-induced articular swelling, decreased the levels of MPO ,MDA and NO,and increased the SOD ac-
tivity , being significantly different from those of the model control group (P <0.05). In addition, thymoquinone signifi-
cantly lowered the contents of IL-18 and TNF-q in serum and promoted the expression of IL-10 (P <0.05). In conclu-
sion , thymoquinone managed to effectively mitigate RA with the
mechanism related to the maintained balance between oxidation

Wi H 391:2013-04-01 #2532 H#1:2013-10-08 and antioxidation as well as the suppressed tissue lesions
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caused by proinflammatory cytokines.
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RRAE K TR0
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Wistar i 4 KB, SPF 4%, 142 57 1 180 ~ 200 g,
T A S e s s AR i, SR S W A AR IR S
SYXK (No. 00016896 ) . 2% 11t tk &k sk .12 h B
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HBERANF) ; BLACE £ B8 ( Thiobarbituric acid,
TBA) . =4 Z % ( Trichloroacetic acid, TCA) . —%i
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SRS IS0 5 0 4 A A
PR RA A i E LY (Myeloperoxidase,

MPO) A — it ( Malondialdehyde , MDA ) 84 Ak 417
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oxide , NO) Kl a7 & , #4950 B mt @ A 9 TR
AP, RS FA B (TL-18) M B e
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science 2N Fl
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Wistar K FR 60 H @ PEMETE 1 w i, BEVL
R IE KX REZH AR X B A | BHAPE X B 4 (8 mg/kg
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2 (50 mg/kg)6 41, B4 10 H o BRIEH X g
AN, 2520 2 SR 10 4 R BRE T AR
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RA il e AR R L7 5 B R BRI R AR B B
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Table 1  Effect of thymoquinone on paw swelling induced by collagen IT in rats ( x £s ,n=10)
w5 F45t Dosage SE B K EE The degree of paw swelling (% )
Groups (mg/kg) D3 D9 D15 D21
TE % XF B ZH Normal control group - 8.9+1.2 12.5 2.6 13.4+2.1 15.6 £2.3
HEAIRS BEZH Model control group - 10.2 2.2 46.1 £3.4% 63.3 £5.4* 79.4 +4. 6%
FF: %5 B ZH Positive control group 8 8.1£0.8 29.9+3.9%* 36.7+2.9% " 31.5+3.4%"
F7 B R 4 Low-dose thymoquinone group 10 9.5+1.9 39.2 4.1 54.6+2.7 72.5 +4.7
7 AR ) A2 Medium-dose thymoquinone group 25 8.6+0.9 33.8+1.9" 41.4£3.5""  49.5:2.8""
T HLEE 5 4 High-dose thymoquinone group 50 9.3+1.2 32.5+3.9%" 39.9+4.8%" 40.1+3.5%"
T SIERXHRAIA L, 7P <0. 01 SEORX 4L, * P <0.05, " * P <0.01,

Note : Compared with normal control group,™ P <0.01 ; Compared with model control group, * P <0.05,* * P <0.01.

3.2 BEBRMARXTEL-RENERNZIT
SiBugalIpN =SS A E LRk I L VY S
b AR 20 M 2 AT LU, Ml G E Rf 5e7Y
RBIR A AL R AL A R 2548 AR R AR R, AR
MPO FFAE R TEZE R (P <0.05) X ol fg 5 HHt R
PLHIAR W T A i tiig ey oG, A AR R 4

e R B L A T AT AL FRAR RA 299 o MPO MDA Al
NO A& i, FHE SR SOD A7k, S AR NS R 20
ML, 2557 BA B E MR (P <0.05) o fRFIH A
AR AETE— 5 PR 122 f% SOD Al MDA (U
] D, ey BB B i P A LR i g

2 BERXKRXT MPO,MDA,.SOD #1 NO SEM &M ( v s ,n=10)
Table 2 Effect of thymoquinone on the content of MPO,MDA,SOD and NO in the joints of rats ( x +s ,n=10)

(?ifg)s T'Ji/i‘g’je MPO (U/g) MDA (nmol/mg)  SOD (U/mg)  NO (mmol/L)
TE % %} B8 20 Normal control group - 0.46 +0.05 2.81+0.24 9.73 +0.58 72.82 £8.25
FERIS} B2 Model control group - 1.62+0.11% 23.38 +3.25"  4.86 +0.34™ 135.21 £16.28%
[HH:%T BE2H Positive control group 8 1.03+0.19* 26.87 +2.55 4.58 £0.29 127.43 £22. 16
F7 FE R AR ) 52 21 Tow-dose thymoquinone group 10 1.54 £0.36 19.92+3.98*  6.79+0.36" 125.67 +16.45
H E 4] Medium-dose thymoquinone group 25 1.22+£0.28" 9.43+1.12** 7.74%0.25* "  105.80 +9.76 "
T L 5 74 High-dose thymoquinone group 50 0.99+0.25** 6.18+0.86** 8.45+0.55"" 85.46 +6.45* *
TE SRR RAH L, ¥ P <0. 01 SRR R4 LL, * P <0.05, " * P <0.01,

Note : Compared with normal control group,™ P <0.01 ; Compared with model control group, * P <0.05,* * P <0.01.
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3.3 BEBRMARMFXRERFHMW

M3 al LUK B, S 2 A ad #E v IL-18 Al
TNF-a & 5 2R3, TL-10 5 B R B, 5 18 5 0 18
AR, 225 BA T W P (P <0.01) o BHPE

Xof LA P LR 251790 e 4 X e AT ks TL-18
TNF-a BT}, fie i IL-10 2k, 154 B Xt 1 4 A
e, 2R HA B ETEE (P <0.05),

*£3 BEBEXMARME IL-13,TNF-o 0 IL-10 FFHEEMmM( « 5 ,n=10)
Table 3 Effect of thymoquinone on the serum activity of IL-18, TNF-a and IL-10 in rats ( x = s ,n=10)

4151 F4E Dose 1L-18 TNF-a IL-10
Groups (mg/kg) (pg/mL) (pg/mL) (pg/mL)
1E % %} B8 2 Normal control group - 1.52+£0.22 2.0120.11 46.76 +4.84
REAIRS BEZH Model control group - 4.81 £0.67* 3.78 +0.29% 32.45 £3.11%
PR %4 B2 Positive control group 8 2.15+0.31* " 2.230.15** 43.35+2.96"*
B ERAGF £: 2H Low-dose thymoquinone group 10 3.82+0.52* 3.02+0.23" 37.14 £3.99 "
T HLER A3 4 Medium-dose thymoquinone group 25 3.51+0.28" 2.32+0.18* " 39.96 +1.29*
& AR E R 41 High-dose thymoquinone group 50 2.34+0.19% " 2.11%0.13** 45.02 £4.27°*

TE: SIER A HRALMIEE, ™ P <0. 01 ; SRS BRLLMEL, © P <0.05, " * P<0.01,
Note : Compared with normal control group,® P <0.01 ; Compared with model control group, * P <0.05,* * P <0.01.
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