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Effects of drugs known to trigger psoriasis on HaCaT keratinocytes

CEN lJian-ping, ZHU Ke-jian* , JIN Na, LIN Arrhua, CHENG Hao
(Department o f Demmatology, Sir Run Run Shaw Hospital, School o f Medicine, Zhejang University, Hangzhou 310016, China)

Abstract: To investigate whether lithium carbonate, propranolol or chloroquine aggravate psoriasis
through influencing cytokines of the psoriatic cytokine network, HaCaT kermatinocytes were stimulated with
TNF-a after treatment with these drugs. Protein secretion of a set of multiple different cytokines and grow th
factors in culture supematants were measured by using a cytokine antibody armay technology. Expression of
IL-8 and IL-6 mRNA was dettmined by real-tine PCR. In culture supematants of TNF-a-stimulated
HaCaT cells, production of IL-6 and TNF-a could be enhanced by lithium carbonate; production of IL-6
and a panel of cytokines and growth factors could be enhanced by propranolol hydrochloride; and IL-6 was
up-regulated by chloroquine diphosphate as well. Real-tine PCR analysis showed a significantly dose-
dependent increase of IL-8 and IL-6 mRNA expression in HaCaT cells stimulated with TNF-a as compared
to cells without TNF-a-stimulation, the mRNA expression of IL-8 was higher than that of IL-6 with the
same concentration of TNF-a ( P <0.01). Compared with HaCaT cells cultured with medium alone,
propranolol hydrochloride at the concentration of 1 x10° “mols L' could stimulate HaCaT cells to express
higher level of IL-6 mRNA ( P <0.05). The dmgs investigated show a modulatory effect on certain
cytokines and growth factors which are able to modulate inflammatory type of inmune reaction present in
psoriatic lesions.
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Figure 1 Digital images of RayBio human cytokine antibody array V. Subconfluent cultured HaCaT cells were
stinulated with TNF-a (10 ng® mL™') for24 hours. Cells without any treatment were served as control. RayBio
human cytokine antibody array V was used to detect the multiple cytokines in the culture supematants. Finally,
membranes were placed in a CCD-camera; a digital inage was taken and stored as a readable fomat Intensities of
the spots were analyzed by AIDA-image analysis software. The difffrent intensities of the spots rpresent the
different levels of cytokine expression. A: HaCaT cells without any treatment, B: HaCaT cells stimulated with

TNF-a for24 h
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Table 1
hydrochloride, or chloroquine diphosphate on cytokine

Effects of lithium carbonate, propranolol

expression by TNF-a-stimulated HaCaT cells

Cytok ine

D
ug down-regulated

Cytokine up-regulated

Lithium carbonate IL-6 (87% ); TNF-a (51%)

Propranolol hydrochloride IL-6 (80% ); NAP-2 (38% );
ENA-78 (64% ) TGF-8, (8% )
PARC (37%)
IL-6 (36%)

Chloroquine diphosphate TGF-B, (53%)

of HaCaT
measured by a cytokine antibody array technique. The number in

Cytokine production in supematants cells was

parenthesis indicates the percentage of difference as compared
with HaCaT cells without treatment with drugs (n =3)
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Table2 Quantitative IL-6 and IL-8 mRNA expression
in HaCaT cells stimulated with different concentrations
of TNF-a as measured by real-time PCR

TNF-a /ng* mL"' IL-6 /GAPDH IL-8 /GAPDH
0( control) 1.04 %0.20 1.10 £0.28
10 1.78 £0.52° 2.75 £0.80"
20 2.63 £0.57° "% 5.28X0.91" " %"
n=6, x*s. ~ P<0.05, " P<0.01 v control group;

%% P <0.01 vs TNF-a (10 ng* mL'l) group

IL-6. IL-8
TNF-a

TNF-a

[3.4]



* 1044~ Acta Phamaceutica Sinica 2007, 42(10):1041 - 1044

IL-1 . IL-6 IL-8,

. TNF-a
( infliximab, adalimumab) TNF-a
(etanercept)[é]
TNF-a .
1L-8 IL-6
R T
o, TNF-a
IL-8 IL6 rr
B
, 588 26 (4.4%)
B b
72. 4% e,
[9] [2]
18%
HaCaT
. s HaCaT
HaCaT IL-6.
IL-6 s 87% ;
, 80% ; )
36% .
TNF-a
. s HaCaT
TNF-a 51% . TNF-a
1IL-6 IL-8
[7,10,11]

, IL-6 IL-8

IL-6 . ENA-78 PARC

[4,8]

°

HaCaT IL-8

IL-6 s PCR
, TNF-a HaCaT

IL-8 IL-6 mRNA, TNF-
IL-8 mRNA IL-6

mRNA, N

HaCaT IL-6 mRNA.

References

(1]

[2]

[4]

(9]

[10]

(1]

Tsankov N, Angelova I, Kazandjieva J. Dmg-induced
psoriasis. Recognition and management [ J]. Am J Clin
Dematol, 2000,1:159 - 165.

Wolf R, Ruocco V. Triggered psoriasis [ J]. Adv Exp
Med Biol, 1999, 455:221 - 225.

Ockenfels HM, Wagner SN, Keim-Maas C, et al
Lithium and psoriasis: cytokine modulation of cultured
lymphocytes and psoriatic keratinocytes by lithjum [ J].
Arch Dematol Res, 1996,8:173 - 178.

Asadullah K, Docke WD, Volk HD, et al The
pathophysiological role of cytokines in psoriasis [ J].
Drugs Today ( Barc), 1999,5:913 - 924.

Kapp A. The role of cytokines in the psoriatic
inflammation [ J]. J Dematol Sci, 1993,5:133 - 142.
Weinberg JM, Bottino CJ, Lindholm J, et al. Biologic
therapy for psoriasis: an update on the tumor necrosis
factor inhibitors infliximab, etanercept, and adalimumab,
and the T-cell-targeted therapies efalizumab and alefacept
[ J]. JDrmgs Dematol, 2005, 4: 544 - 555.

Wilmer JL, Luster ML. Chem ical induction of inte rleuk in-
8 a pro-inflammatory chemokine, in human epidemal
keratinocyte cultures and its relation to cytogenetic toxicity
[ J]. Cell Biol Toxicol, 1995,11:37 - 50.

Gold MH, Holy AK, Roenigk HH Jr. Beta-blocking
drugs and psoriasis. A review of cutaneous side effects
and retrospective analysis of their effects on psoriasis
[J]. JAm Acad Dematol, 1988,19:837 - 841.

Yeung CK, Chan HH. Cutancous adverse effects of
lithium: epidem iology and management [ J]. Am J Clin
Dematol, 2004,5:3 - 8.

Hou Q, Li LC, Guo Y, et al Inhibitory effects of
isothapotigenin on IL-8 production and mRNA expression
induced with TNFa in nomal human synovial cells [ J].
Acta Pham Sin ( ), 2001,36:407 - 410.
Duan H, Koga T, Kohda F, et al Interleukin-8-positive
neutrophilis in psoriasis [ J]. J Dematol Sci, 2001, 26:
119 - 124.





