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Chlorpromazine and Tiaprofenic Acid-induced p38 and Erk1/2 Expression Change in Three Phototoxicity
Test Methods

WU Xiaoxing', CHEN Shuhuai’, LIU Yanjuan®, SANG Jing?'(1.Center for Basic and Translational Research, The Second
Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310003, China; 2.Zhejiang Institute for Food and Drug
Control, Hangzhou 310052, China; 3.Collaboration Innovation Center of Green Pharmaceuticals, Zhejiang University of
Technology, Hangzhou 310032, China)

ABSTRACT: OBJECTIVE To explore the intracellular expression changes of p38 and Erk1/2 under three phototoxic
conditions, compare three detection methods, and further investigate their molecular mechanisms. METHODS  The methods
involved using three testing approaches to assess the phototoxicity of chlorpromazine(CPZ) and tiaprofenic acid(TA). Subsequently,
whole-cell lysates from the biological samples used in the three testing methods were collected, and the changes in the expression
levels of intracellular p38 and Erk1/2 were evaluated using Western blotting. RESULTS  All three testing methods accurately
identified CPZ and TA as phototoxic compounds. In the 3T3 NRU phototoxicity assay, compared to the control group, the
expression of p38 significantly increased under phototoxic doses of TA and CPZ(P<0.05), a phenomenon not observed in other
testing methods. In phototoxicity assays using guinea pig and artificial skin models, similar expression pattern changes were
observed for p38 and Erk1/2. CONCLUSION p38 and Erk1/2 have obvious dose dependence and high sensitivity in the 3T3
NRU phototoxicity test, and can be considered as potential molecular markers for evaluating the phototoxicity of 3T3 NRU.
However, they have not been feasible in guinea pig tests and EpiKutis artificial skin tests. Guinea pigs and EpiKutis artificial skin
exhibit more similar changes in p38 and Erk1/2 expression, suggesting that the EpiKutis artificial skin model test method may be a
better alternative to animal testing than the 3T3 NRU method.
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(tiaprofenic acid, TA, KEFLE THAHERA
A, #t5 . JZ0036PA); CPZ Fl TA ¥H| N Z M,
p38 MAPK £ 5 BEHLIR (Fit+5: 00092057). ERK
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Fig. 1 Schematic diagram of guinea pig hair removal”
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Tab.1 Evaluation of skin reactions®®
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rhE- TR LI
FETLTBT (SR L1 0) 52 AR AL
KT I
TeK ik
BHoK b (RhsR 7T L)
T K T (2 R A TR i )
KA RRELZ) T mmi>1 mm)

A LN = O

W N = O

FEW, A 100 pL 7 33 pg-mL ™ P21 1 1% 3%
W, DRZEEESR 3 he RERIPPELLER IR, H 250 uL
HBSS Pyt 4iii 1 U, MERIA 100 pL P21 f#%
W BRF VA R, O AR P BR iR U e D R 1 B 7R AR
20 min, FLEPYELDAAIMN BRI R, TP Y
SR, I EEAR AL AE 540 nm i < Ab YOG %
o A RAERISHZX R ML 8
Phototox(Version 2.0) #EAT AP AL #E , S5 3 K -+
(photo irritation factor, PIF) Fl1°F- 44 £ & (mean
photo effect, MPE) %3 2 7MEHLITIRIFIR I A58,
®2 3T FHABEITLFUHRRIFNARE

Tab. 2 Evaluation criteria for 3T3 neutral red uptake
phototoxicity experiment

buevalb G e R b %y A RIS
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=5 =0.15 W CEEE
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R EfLrh, 53R 1 he EEE FHH
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e 1K, FHINA 100 uL §5 380, £53%2 22 h,

B TR A AN, 1O SR AR b 40 B A
FRECA M SR, HEBR LI R 22 . BRE
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2.3 EpiKutis A T RCERMEIL:

IR VARSI e 5T 410, EpiKutis
N T SRR RN 72 30k A b [ N R A 4
ARARAF . B EpiKutis FLAE A 0.9 mL i
W 6 fLARH . TEARMESRF [(B721)C . (5£1)%
CO,. 95% FHXIWEEE 1 FHiREF: 1 h, BlJ5 E b
TR, ARELAEARME S T WU 5% 24 he IR H ¥
EpiKutis #2138 6 FLAH . AN GRE A ) ot
B BRAS TR X6 5 P ) 52 A R B0 B, 551 EpiKutis
25T 50 uL HBSS. FEAS RV JE & iR 520N W8 X {2 Ik
R MEAE R T, 457 CPZ il TA LW
W 50 uL, JREIEE 12 h,

K H %57 EpiKutis YRR (1.7+£0.1)mW-cm’
) UVA BB KA 6 A P G Rz AR R A ]
— IR ARG AL, SEIR AL PESE 5 (1Y EpiKutis 5% 5% ]
B 6 FLlh, AL 0.9 mL B FRuE, BigRad
(%9 21 h), %43 EpiKutis fff ] MTT #6471 A T
B RRIEPERTI , F0 Be kA T R S R o
2.4 Western blotting 73T

P 217 ~ €237 T 3 FOGERMERSE U ,
FHYS PBS WREIK BB . 3T3 4figfll EpiKutis AT
B RRASAY 2 Yk, SRIG FH A 1% 2R 56 FY L ok sCFn
20 mmol-L™" NaF 242 il 24 . M P4k EP
B FIC AR Y, SRIETE 4°C T LL 16 000xg
B0 10min, I BCA B 10 Sl e 2 e o
VRS, BB TR S 5 1 3R R — A 10 min.
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Imager 600 8 R B DIRE MG RGN EE FH 254
2.5 KRB RIS HE Yot A

HOUUM G R B2 IR AU T HE Y o ] 210 Hil
PR HIE . BUR A B2 BRZL LU E T 10% 48K DAk
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PRI S A R R, RS S T DR
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2.6 HdEHT

BrAE S A ULEH, A N T SR A A IE Ao A
YRl X £5. K SPSS 16.0 #Ef7 8RS, %
i ANOVA 753 7y M, #4118 @ & Pk 22 5+ %
Duncan i, P<0.05 FnERBAG0 758 L.

3 #R
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Fz3 CPZ A TA KR LK AEMNITY

VI e KA g . R, CPZ B4y 1k 250,
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25 mgmL ', Z5H IR, kIR G R R
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IR 040, R RALUEY) R 45 R WL 2.
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CPZ WL EE IR PIF=27.574, MPE=0.632,
WE O #E MR TA MG B X 8 PIF=6.739,
MPE=0.356, W7 6aEM:. CPZ ByEaet 1C,, i
4 0.56 mg- L™, TA [ ICs, N 1.24 mg-L™", SCE;
gEEH, CPZ Al TA ¥ E A e, Wik, ik
AT HE N 0.5, 025 F1 0.1 mg'L™' iy CPZ I
UVA+I 40, 245 TR 1. 0.5, 0.25 mg'L!
i) TA I UVA+ 40, WO 3T3 4 g p38 Fil
Erk1/2 (IR 27E
3.3 EpiKutis N\ TR RAFEE RIS

fii FH 12 4> EpiKutis B2 kAR A9 Sk Ml CPZ Al
TA X R e e, G a5 R L% 4. 250 %
B, 25 CPZ il TA 1) EpiKutis Ji JPR A5 7Y (it #1 X}
T UVAHE L, mlkz CPZ fil TA W67
o TEVIIE, EALE T UVA-AH 4T
0.02 mg-L™'CPZ J7 A5 784 {14 FH X6 36 1 Eb JHL Al Bz Bk
BARIBEAR, A5 R R T o AR O, A
SN X SERE R A F B o AR AR XTGP A A, AR
7T % FE 0.02. 0.01, 0.005mg- L' CPZAI2, 1,
0.5 mg-L'TA iy UVA+41 ig #E 17 p38 Al Erk1/2 fiY
FEIRA
3.4 p38 Ml Erk1/2 £ 3 FiOGERMIAS ik iy 3Rk

WK SR RGBSR P, TA #1 CPZ 551
S5 MEXT p38 Al Erk1/2 ek 52 i 45 S WL A 3,
fE UVA-1FT, 52 XA i, p38 Al
Erk1/2 ik 00 281k, % 2 Fib Gk

Tab.3 Score of phototoxicity on guinea pig skin induced by CPZ and TA

. CPZEUL R GEEERIAS 43 TABUZ RGCEEERIS 53
EIL/E R
250 mg-mL™ 125 mg-mL™ 50 mg-mL™"' 400 mg-mL™" 100 mg-mL™"' 25 mg-mL™"
1 2+0 2+0 1+0 2+0 0+0 1+0
2 2+1 2+0 2+0 2+1 140 2+0
3 3+0 1+0 1+0 2+1 140 0+0
4 1+0 2+0 0+0 2+0 0+0 0+0
5 2+0 0+0 1+0 1+0 140 1+0
6 1+0 1+0 0-+0 2+0 2+0 0+0
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TAESH TA 34
2 REERALSRES¥E HE, 100x)

A, B-ZE IR, BRI SR C. D-CPZ 4], Rk
BeJREE AR SR R R ANIIR T (—), 18 LR R R A8
BRALPM (1) E. F-TAHESY, REFMREREMLRE, &
JE BRI B BB GWW (#), FMKRBRR AR (0).
Fig. 2 Histopathological image of guinea pig skin tissue(HE,
100x)

A, B—blank control group, there was no obvious abnormality in the skin; C,
D—CPZ induction group, edema of connective tissue cells in the dermis of
the skin, mild inflammatory cell infiltration(—), and occasional damage to
hair follicle tissue in skin accessory organs(*); E, F-TA induction group,
mild inflammatory cell infiltration, mild damage to the hair follicles of the
skin accessory organs(#), and thinning of the keratinized layer of some
guinea pig skin(o).

% 4 UVA—/+ CPZ #1 TA *f EpiKutis & fik 7 2 1 48 x4 75
HE

Tab. 4 Relative activity changes of UVA—/+ CPZ and TA on
phototoxicity of EpiKutis skin

e/ FEXTIEPE/ Y%

oty . TEVEREIR T 2080 %
mg-L UVA- UVA+
CPZ 0.1 90.2 9.5 80.7
0.02 76.6 6.1 15.6
0.002 100.7 83.6 17.1
TA 5.0 88.9 4.9 84.0
2.0 94.0 62.1 319
1.0 94.6 68.2 26.4

X} p38 Fll ERK {55 i A= 520 . 7 UVA+RA:
T, XFF p38 5@, 125, 50 mg-mL'CPZ 41
1100, 25 mg-mL™'TA ZHAY p38 Fik g 525 FAXF
FRZH LA i 2 R %, DU CPZ Al TA T A= ol
P AN 252 2024 4 6 A4S 41 B4 111
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FhE B ERAC. SRR, ERELEHENET,
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CPZ % S 0Ot B M Xt p38 Ml ERK 15 5 18 % b
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FF, p38 Ml Exk1/2 JC i &A1k, #EMi% 2 Fpik
G W) AR X p38 Ml ERK {5 5 38 i 7~ AE ¥ o 7E
UVA+ZMT, X p38 {5548, 0.005mg-L™'CPZ
ZHAN 0.5 mg L' TA 41 p38 Fik & 555 FIXT IR 4L
A R FAAG; XFF ERK 5 5538 %, 0.02 mgL!
CPZ 4 TA £ A4FI 4 Erk12 £k 55 H
Xof R B S BT o
4 e

H5RREFEF AN, Huide b E A kX
otk b AT s s . Ik, sh¥ i ge
SRIBER Z A S B AL ek 8, WA &)
YRR, P HESEERRE, B Tk
2 PRI S T s, B AMA
TRSFEE . AN, X 2 BRSN T ik %24
YRR R AR 20, Ik, KEEEZIRE
A T o P 3 SRS Iy v X B E 2 b A T
TEMT,

SR, AR SR X 48 2 Ak & W BEA T
BEMEMAITY, MRORIA KX 2 Fpk I 7 VAT 8K A v
TIA T 2594 2V vi Al A B8 i i — 20 F Y
3 AMAER T AR A, IRE AN S8
FEAARAE, HETXS 3 MOGEEENGA T A E A
TN, [R)) RE e R s BE R b sh B AR S 58
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3 BB B LERRD S TA f7 CPZ %S85 % M #f p38 7 ERK {55 8 %  p38 9 Erkl/2 £ S0 F+s, n=6)
525 AN R R, PP<0.05,

Fig. 3  Effect of TA and CPZ induced phototoxicity on the expression levels of p38 and Erk1/2 in the p38 and ERK signaling
pathways Guinea pig skin phototoxicity experiment(x +s, n=0)

Compared with blank control group, "P<0.05.

TA/mg-mL"! CPZ/mg-mL" TA/mg-mL"! CPZ/mg-mL""
23 R4
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5 3T3 NRU p38 ik & 5 3t3 NRU Erk1/2 £iki
NE UVA+ UVA— N 2.0 UVA+ UVA-
= =
R 4 n E15
o3 oy bl
fi {l{I‘H' 1.0
MT;Z 1) N \]TIIHT Y
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) 0.5
# -HK 1) 1)
' 24
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STt @ & & SETE St @ & & 87 FEETE
NS SO R LR SO R LIS SO & RPN E SO R
DR ICONSSASAS SISO A A URSANSOAAS MRS A

4 3T3NRU t#EMREF TA f2 CPZ % FH L& M4 p38 #2 ERK 15 51 J + p38 fu Erk1/2 Rk B & (X£5, n=6)
AR HRALIEE, "P<0.05,

Fig. 4 Effect of TA and CPZ induced phototoxicity on the expression levels of p38 and Erk1/2 in the p38 and ERK signaling
pathways in 3T3 NRU phototoxicity experiment(x + 5, n=0)

Compared with blank control group, "P<0.05.
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Fig. 5 Effect of TA and CPZ induced phototoxicity on the expression levels of p38 and Erk1/2 in the p38 and ERK signaling
pathways in EpKutis artificial skin phototoxicity experiment(x + s, n=6)

Compared with blank control group, "P<0.05.
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