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Regulation of Cytokine Gene
Polymorphisms by Herbal Medicine
Affects the Susceptibility and Severity of
Rheumatoid Arthritis (3-3)

Deh-Ming Chang

National Defense Medical Center

ABSTRACT

To test the effects of Tripterygium Wilfordii Hook-f (TWHf) on the regulation
of cytokine genes of synovial cells and to identify their potential mechanisms of
action in the therapy for rheumatoid arthritis (RA).

Human synovial fibroblasts from patients of RA were stimulated with or
without IL-1a in the presence or absence of THW{. The expression of IL-23 p19
subunit and IL-12 p35 subunits message RNA (mRNA) in human fibroblast like
synoviocytes (HFLS-RA) in RA patients were determined by reverse transcriptase
polymerase chain reaction (RT-PCR). The expression of IL-23 p19 at the protein
level was confirmed by Western blotting. Blockade of NF-kappaB activation was
used to verify the mechanism of the induction of p19. Secondly, we tested the
effects of TWHT on cytokine genes (IL-1B), chemokine gene (IL-8) and MMP-13
gene expression from fibroblast cells. At last, use animal model of RA determine
the function of TWHT in therapy.

IL-1a could induce RA fibroblast-like synoviocytes to produce IL-23 P19
subunit. IL-23 p19 mRNA could not be found in unstimulated HFLS-RA. IL-1a
induced IL-23 p19 gene expression in HFLS-RA. These responses were observed
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in both a dose-responsive and time-dependent manner. IL-1a did not obviously
enhance gene expression of p35 of IL-12. In addition, the NFkappaB inhibitor
pyrrolidine dithiocarbamate (PDTC) down-regulated the expression of IL-23 p19
mRNA induced by IL-1a. Furthermore, Chinese herbal TWHT could reduce IL-1a
induced-1L-23 p19 expression in HFLS-RA. TWHIf has no effect on IL-12 p35
mRNA expression in HFLS-RA. TWHf also suppressed the IL-la-induced
cytokine gene of IL-1p and IL-8 and MMP-13 messenger RNA levels in synovial.
Therapeutic administration of TWHf at 0.3 mg/kg, i.p., every day, significantly
reduced the severity of CIA.

Our results demonstrated the mechanisms of action of TWHf and indicated

their potential role in treating RA.

Keywords : TWHT, cytokine, arthritis rheumatoid
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i % 3 N4 (internal control) » £ 17 1%EF X E T AT
ethidium bromide % ¢ 4 47 PCR A # > # {¢ /4 desitmnetric scanning
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Bl 2 protein Fee > FILF O F b prdrd] 3 IL-23 pl19 protein 4 #
(Fig.7)

gl F wre P 4 IL-la oA 4 MMP-13
mmAgﬂm%m

¥ MMP-13 &R &7 &4 ¢ R §cd ¢ chtype Il collagen ¥
PAPF o PG DFET it e P d IL-la Plgeer A 2 MMP-13
mRNA Z Flefd 3o @ 2% PO b JRIEM & L7 47518 chif Wimve
(Fig.8)

7 2 Eprd A e fedi b e @ d IL-1a §EAT 2
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R AR B S 5 M N RS Al A
= (Fig.11)
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Fig.1 Effects of TWHf extract on the cell viability of human fibroblast-like

ABS (0OD490)

synoviocytes-RA(HFLS-RA). 4x10° HFLS-RA at 8 passage in 96-well
plates were treated with or without various concentrations of TWHf in 200 ul
Dulbecco’s modified Eagle’s medium/0.2 LAH for 24 hours, and then
incubated with the XTT reagent, precipitate solubilized, and subjected to
spectrophotometry. Data are the mean SD of triplicate determinations for

each treatment.
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Fig.2 Effects of TWHF extract on the cell viability of human chondrocytes. 4x10°

chondrocytes at 8 passage in 96-well plates were treated with or without
various concentrations of TWHf in 200uL Dulbecco’s modified Eagle’s
medium/ 0.2% LAH for 24 hours, and then incubated with the XTT reagent,
precipitate solubilized, and subjected to spectrophotometry. Data are the
mean SD of triplicate determinations for each treatment inations for each

treatment.
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Fig.3 Dose dependence of IL-1a-stimulated IL-23 p19 gene expression in HFLS-
RA cells. HFLS cells (1x10° in 100mm dish in serum free- modified Eagle’s
medium) were cultured for 18 hours with various concentrations of IL-1a
(Ong/mL, 1/16ng/mL, 1/4ng/mL and Ing/mL), and IL-23 pl9 gene
expression was determined by semi-qutantive RT-PCR. Similar results were
obtained in 4 experiments with cells from different RA patients.
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Fig.4 Time course of IL-la-stimulated IL-23 p19 gene expression in HFLS-RA
cells. HFLS cells (1x10° in 100mm dish in serum free-modified Eagle’s
medium) were cultured with IL-1alng/mL for 3 hours, 6 hours, 18 hours, 24
hours and 48 hours, and IL-23 pl19 gene expression was determined by
semi-qutantive RT-PCR. Similar results were obtained in 4 experiments with

cells from different RA patients.
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Fig.5 PDTC down-regulates IL-23 P19 mRNA expression in IL-la-stimulated
HFLS-RA cells. HFLS cells (1x10° in 100mm dish in serum free-modified
Eagle’s medium) were pre-treated with various concentrations of PDTC (0,
6.25, 12.5, 25 and 50 uM) for 1 hour, then treated with IL-1a for 18 hours.
IL-23 p19 gene expression was determined by semi-qutantive RT-PCR.
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Fig.6 Curcumin down-regulates IL-23 P19 mRNA expression in IL-1a-stimulated
HFLS-RA cells. HFLS cells (1x10° in 100mm dish in serum free-modified
Eagle’s medium) were pre-treated with various concentrations of curcumin
(0, 10, 25 and 50 uM) for 1 hour, then treated with IL-1a for 18 hours. IL-23
p19 gene expression was determined by semi-qutantive RT-PCR.
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Fig.7 TWHf down-regulates IL-23 p19 mRNA expression in IL-la stimulated
HFLS-RA, but no effects on IL-12 p35 mRNA expression . HFLS-RA were
treated with Ing/mL IL-1 and different concentration of TWHTf ( 0, 0.3, 0.6,
1.3 and 2.5 ng/mL) for 18 hours d IL-23 p19. Total RNA was extracted and
gene expression was determined by semi-qutantive RT-PCR. The results are
representative of three different RA patients with comparable results.
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Fig.8 Inhibition of IL-1 a-induced IL-1p gene expression by TWHT extraction in
human human fibroblast-like synoviocytes-RA and human chondrocyte.
HFLS-RA and human chondrocytes in 100-mm dishes were treated with or
without IL-1a (1ng/mL) and with TWHf in 10 mL DMEM/0.2% lactalbumin
hydrolysate for 18 hours. Total RNA (1pg) were subjected to RT-PCR for
mRNA of IL-1p.
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Fig.9 Inhibition of IL-o-induced IL-8 gene expression by TWHf extraction in
human human fibroblast-like synoviocytes-RA and human chondrocyte.
HFLS-RA and human chondrocytes in 100-mm dishes were treated with or
without IL-1a(1ng/mL) and with TWHf in 10 mL DMEM/0.2% lactalbumin
hydrolysate for 18 hours. Total RNA (1pg) were subjected to RT-PCR for
mRNA of IL-8.
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Fig.10 Inhibition of IL-1a-induced MMP-13 gene expression by TWHTf extraction
in human human fibroblast-like synoviocytes-RA and human chondrocyte.
HFLS-RA and human chondrocytes in 100-mm dishes were treated with or
without IL-1a(1ng/mL) and with TWHf in 10mL DMEM/0.2% lactalbumin
hydrolysate for 18 hours. Total RNA (1pg) were subjected to RT-PCR for
mRNA of MMP-13.
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Fig.11 Therapeutic administration of TWHT reduces the severity of CIA. DBA/1
mice immunized on day 0 and boosted on day 21 with type II collagen were
administered vehicle (PBS/enthol) or TWHf at 0.1or 0.3mg/kg, i.p, from 38
days. Histograms demonstrate the mean densitometric intensity (+£SD) as
assessed in four separate experiments.(*P < 0.05 versus CIA control)
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