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Study on Inhibitory Effects of Rose Water on Ultraviolet-induced Apoptosis of HaCaT Cells

HAN Zhi-wu', WANG Mei-zhi', WANG Long-yuan', XU Long', CHEN Xue-hong’, HAN Yan-tao’(1.The Affiliat-
ed Hospital of Medical College, Qingdao University, Shangdong Qingdao 266100, China; 2.Medical College,
Qingdao University, Shandong Qingdao 266021, China)

ABSTRACT OBIJECTIVE: To investigate the inhibition mechanism of rose water (RW) on UVA and UVB-induced apoptosis of
HaCaT cells. METHODS: The apoptotic model of HaCaT cells was induced by UVA and UVB. Experiment design was divided in-
to 6 groups: control group, model group, positive control[vitamin C(5.68 mmol/L or NAC(5 mmol/L)] group,RW high-concentra-
tion, RW medium-concentration, RW low-concentration groups(0.2% ,0.1% ,0.05% ). The cell activity was detected by MTT; flow
cytometric analysis was used to investigate the cellular apoptosis rate and the ROS level; zymochemistry method was performed to
detect the activity of SOD, GSH-Px, CAT and T-AOC levels, MDA content; the phosphorylation of IxBa was assayed by using
Western blot analysis. RESULTS: Compared with model group, HaCaT cell activity was enhanced significantly, The percentage of
apoptotic cells was reduced significantly, intracellular ROS levels were decreased significantly, SOD, GSH-Px, CAT activity and
T-AOC levels were increased significantly,the content of MDA was decreased significantly in RW high-concentration and RW medi-
um-concentration groups (P<<0.01 or P<<0.05). p-IkBa expression was reduced significantly in RW high-concentration, RW medi-
um-concentration and RW low-concentration groups (P<<0.01). CONCLUSION: RW inhibit the UV-induced apoptosis of HaCaT
cells by regulating NF-xB pathway.

KEY WORDS Rose water; UV; HaCaT;NF-«kB; Apoptosis
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EMBAER TINARA T FE  2EFHEE hE
i, FEGIR 25 R (65~70 °C) ¥ #E1S 2] RW, it Kl 10% 14 £
W, AL UEBRTA L 4 CI, & o I B DL s R KR R
D-hanks % it 241l 45 5 0.05% .0.1% 0.2% FIFE M . 5248557
. DMEM (2 [ Gibeo A 7)) 5 10 9% a2 L35 (BN P02 2E )
B D s TN (MDA) A LB AL (SOD) (A3 b H ik
ot S AL P (GSH-Px) 1) A b &l (CAT) | S 4t E AL RE
(T-AOC) K7 £ B B 7 o 2 A2 ) TR A 52 T 5 T ok
S (ROS) ¥ bR 71 N- £ 18 >F- I 2182 (N-acetyl-L-cysteine, NAC) |
PSR U5 F-tbnif BCA B VR B I 1R & 380 B i
AR KAV AT ; f-actin BTk (RO AT Y TRA R
23] s MR R iR & (38 [E Pierce A H) ) s SebiA% % sk K ¥
(NF)-kB p65 £ 7B i IkBaZZ FEBERTIAR 5t Phospho-I
kBoZ wa A H 355 Cell Signaling Technology 232 .

1.3 4Apm

KA AR A TR 0 M Ak (HaCaT) 40 i /75 5 Ko e
Be NAHLREA 00 = B0t
2 HiE
2.1 YfEiEsE HES KRS

HaCaT A 5E 2 R5 373, BT 37 °C, 5% CO.MRE T4
HRELRE IR . AEARET L 2.5 9% AN 0.02% EDTAHE 1:1(V/V)
THA . KRB K AN IR A3k 7 21, X6 A 1E 5 R4
Jif s AU 21 2 fifn A 2840 2R (4 J/em® UVA A110 mJ/em® UVB) 45+
ATANED; RW & AR RE 21 20 e 3 A S TR ¥ ) RW
(0.2% .0.1% .0.05% ) ) RE TR PTG 2 h e , AR 4 40
15 4z & C A MAE &G 5.68 mmol/L i 3 C (5 I b
T 2 hJg , SRR A0 (VS BH VX R4 ) s NAC 24
JAE 547 5 mmol/L NAC I 5 RIE H UI & 0.5 h )5, 48/MEkER
555 ({XAE Western blot 256 H4E S BHAH: X BRZH ) .

2.2 MTT LM 4R iE 1%

% HaCaT 40 LA 5x 10°/ml 433 B 1R F 96 L , B %
BB, 2 L RN RS R R 3% 18 h, AR5 A TE
LA 15 pl MTT (5 mg/ml) , TEAN IS F7 46 FP 5 9% 4 h, 35
T TEW, AL 150 pd HSLEAR, F RN 4% 10 min, BEARIY
I 490 nm P Ak I 62 (OD)E.

2.3 TN YHAR U T 2 ARE T

# HaCaT 41 5x10"/ml 73TV BE 4R F 6 LIRS AR , T
FEFEAR TP R IR R AR BUE R AT 24 22 SRR R 18 h e
WA 40, 1 200 r/min 2.0 5 min, 3 F IS, ¥ PBS ¥k 2 Rk
T TR, R 4o TR BE 2 1x10%ml, JiA 500 pg/ml PIAE
B (5 NP-40 AW RNA il ) 200 pl, 157, 4 CilEge 4 30
min, 400 H it . FARKII DNA & & R bk iE K A
488 nm, CV {5 <2% , FSC/SSC #17. W1/ 10 000 441
JfL, F Modfit LT 245 i T2,

24 imsCZERa (A ZEAE N ROS 7K

DL = RS L AL (DCFH-DA ) R %L, 1 52 200 i P
ROS /K-, EHMERR SN 0.5 hlt 40, LG I 37 i 5%
FEWO AN FHRE N 1 x 107ml, Jii A DCFH-DA 8%, fii
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T, EUK EASERE S, 30 min fE B SR A0, SRR L4 C
7,20 000 r/min 2.0 10 min, Y8 F 15, LA BCA 25 194k i)
IR B B A U T . B 40 g B FI7E SDS-PAGE (/355
WE10% , HeHRIE 4% ) LUK TH 4385, LGB A FREF 4 R I
P (1% TBS, 0.1% i 20, 5% BSA) 25 i F :H 6 2 h;
J% R 0 R 22 v (TBS/T) e 3 YK, 5 min/YK, BRI 121 000
(MM RL T E—P 4 CE R TBS/T YEAR 3
Y, 5 min/ W ; Il 1 2 2 000 (V7 V) i BRI BUR 13 S (L Py b i 1)
FHiRIeG —ht, B FIEM 1 h; I TBS/TH#E K FVERE3 1K, 5
min/IK ; DAB %, % i Quantity one $E ¢ 50 BT R (4 1E4 7 72
I3HT.
2.7 HITFEFIE

{6 FH SPSS11.5 43 #1114 , 22 20 ] L AR FH LR 28 0 22 4%
M, BIAELIA] FL AR FH S IS FEAR e K06 . P<<0.05 AR
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3 #HR
3.1 RWXTE5MEIRET T HaCaT ZAARFE ISR RN
5%t BRZH P g A2 A0 35 M i PRI (P<<0.01) 5 A

TRUZ LAss , RW s HHf B 28 20 M 1 S 2 15 i (P<<0.01 8% P<
0.05) . 7£0.05% ~0.2% ¥ B2 Bl Y, RW 7] 412 15 55 S 2k
SF HaCaT MR TEPE , AR R . RW XHERAMRFRGT T
HaCaT 2l 75 409 nm i K 4b OD {8 BJ AT B VE 40 M 1% . RW
NP HMNRER ST T HaCaT 4G 5 W22 1,
3.2 RWXHESMEIEET T HaCaT ARET- RN

L5 B2 A AR ZH AT AL T B 2 R i (P<<0.01) , A
T A MLAE G/Go BT H IR — A5 A ;s SRIRIZ L, RW i
rh v J3E 4 AR T 3R B 2 IR (P<<0.01 5] P<<0.05) . RW X
LOMEARST T HaCaT ZHAE I TR AR W3R 1.
3.3 RW XTSRS T HaCaT ZHAE K ROS 7K F B0

5 MR Eb B, 5 R 21 AT i P ROS 7K 1 J 25 38 i (P<<
0.01) ; HBAYZH LU, RW i | rhvfe i 20 41 B P ROS /KT b 3%
FEAIL(P<<0.01 8% P<<0.05) , H 2 EAKMIM: . RW X4 TR
SN HaCaT 40 N ROS K- 15200 L2 1,
3.4 RW X45M 45T T HaCaT BB S L FE4RE S 00

55 B EL g, A5 70 21 41 i SOD , GSH-Px , CAT i 14 5
T-AOC /K- i Z AL, MDA & 1t it 21 i (P<<0.01) ; 55
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F1 RWITEIMLEH T HaCaT FAEFEME AT R R MEMA
ROS /K FHIZM (X +5, n=9)
Tab 1 Effects of RW on cell activity, apoptotic rates and
ROS level in UV-radiated HaCaT cells(xt s, n=9)

43 ODs T, % ROS,kU/g
R4 0.369+0.008 4654371 412423

g 0.157£0.009° 64724073 65527
RW ISR 0.1650.002 2654+121 581124

RW HHRIEA 0.203+0.003° 17984152 54118
RW il 02514 0.004” 1434+ 1617 81217
fEEcd 0.249++0.002* 13.9241.64* 45319*

SRR A . P<<0.01; SRR A :"P<<0.05,7P<<0.01

vs. control group: “P<<0.01 ;vs .model group:*P<<0.05,"P<<0.01
RIZH F A, RW 7 R BE4L SOD . GSH-Px . CAT 5 5 T-AOC
K34 5 2 T, MDA #2320 (P<<0.01 B P<<0.05) .
RW X S8 /MR AR IS T HaCaT Al br 8 L F8 RIA 500 W4 2.
K2 RWITEIMEIEES T HaCaT R S L ISR &1

(xxs,n=9)
Tab 2 Effects of RW on antioxidant index in HaCaT cells
(xxs,n=9)
] SOD,KNU/g  GSH-Px,kU/g  CAT,kU/g  T-AOC,kU/g MDA, pmol/g
fopi 59.1424 801422 190140119 2594026 1324414
R B8 417090 126910.104% 11720247 2489£19°
RWIEKES 513213 52.9+17 140740123 1.82£059 206717
RWHHREEAL  528:0.6°  641£217 157101427 239£041%  1754£127
RWEKES 5614207 7494227 1761+0.1477 3960347 1439227
% cdl 559418 68614 181240129 375£036 149823

SR L U . ©P<<0.01; SRR A :*P<<0.05,7P<<0.01

vs. control group: “P<<0.01 ;vs .model group:"P<<0.05,"P<<0.01
3.5 RWXFEESMEIEET T HaCaT A8 A IxBakBER 1k B 2200

5 X} B4l He s, AR 40 T B ol iR 1k #2353 T (P<
0.01) ; SRIRIZ LA, RW i P IRHR 5 2 IxBofi e fb 2235 i
F AR (P<0.01) , NAC 41 IxBof iR 1k % ik i # R (P<
0.01), RW X484 5 T HaCaT 21 P TkB ol 2 1k 1 5 i
AL L 2,

12 3 4 5 8

IkBa C—

b))

DB | - - - - -

[-actin . .'. “ 43kD

B 1 RW XFLESMIE ST T HaCaT ZAAE N IxBofiEa 4L B 220

(n=9)
LY HE AL 5 2 BRI A 5 3. RW g vk FE 4 5 4. RW H R 24 5 5. RW IRV
4;6. NAC4

Fig 1 Effects of RW on phosphorylation of IxBa in UV-radi-
ated HaCaT cells(n=9)
L.control group; 2.model group; 3.RW high-concentration group; 4.RW

medium-concentration group; 5.RW low-concentration group ; 6.NAC
group

4 HE
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SR RSV RW IR RW R BEAIRW (Ve 4 NACHL
2 RW XTLESM R IR T HaCaT AR I IxBafiBR 4L B9 54
(n=9)
Fig 2 Effects of RW on phosphorylation of IxBa in UV-rad-
iated HaCaT cells(n=9)
SR LT LA . *P<<0.01; SRR gk - *P<<0.01
vs. control group: “P<<0.01 ;vs .model group:"P<<0.01
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FOCHE ERYAME A i AR Z TR A BUE A0 N
NF-«B &> X FH S 15 PR, CE 40 300 ) 4 L K 4
R T3 S R SRy TR R A 2 DG R, IR I NF-B
BRI AT A . NF-xBAE N — A B A%
IRIF-, B P P M B 2H AU — SRR 11 5T, FL b p65 (RelA)/
p50 S WL IR AT R 3R . AR BE BT NF-«xB &
B SIVRIPERE 1 B 4550 T AMISE P, S 402 BN T
BaiRR ARSI 2 B NF-«B RS T Az ot Mg L™ JFH.,
AR RE—H3RW], UVB F 75 5 (1 NF-«B i35 AL, 75 K 3 T
Bl 22 %41 (Serine-32 ) B BR b L K3z RALA T 0 8 M B4R
HE ) K A% 5 NF-xB A IkBoufift R , HEAZE (L Py S § 7 B, I
T iz 2 A0 A% A TR S AR FEARBT ST, SR ] Western
blot 746 4H L 2% P TkBald S IxB o R fb i 235 | ik 52 2841
LHRST AT LU E IcBo i BERR AL RIS o 17 RW 53 S AR 12
fIR4 21 IkBo R AL A9 25 , R B RW AT LU ] IkBa i B2 b
FREARE , W2 {4 HaCaT 4HMIIAE]
NF-kB &A™ 2880 s IR, 4 A iR FoRde
N, Z RN LAYE S0 ROS 77 A2, 7E TkBouf P fige r b i 24
U, ZIRESE R, AN AR S T ROS By AR, W] DL fdE
HARB AT, R AT LS 3 DNA B S 3 X SE R
a7 LA IeBofdi HR A BERR AL , I Bal3Af J5 DI 35 (1) NF-xB
P KL 5 R RS AL, TEAZ N 5 DNA 2585 1 52 Wi 6 D G 3
IR, RIS 45 BIE SN ROS I BRI NAC J& , B LA il
IxB a2 LKA , DL ROS 75 NF-kB (1 Ak 1o i v 2 4 o
YERL, 5 R AR AT o
25 BT AT TE S 1 58 AR 1555 HaCaT 41 i 04 T4
TUR LR E, A RW BT T4 I T, W8S T RW X ROS 4t
S IxBo/NF-xB {5 538 B £E UVB %51 HaCaT 21 i 4
T-HVER . BT R 3, RW AJ5E 3 15 B 25 SR R 4 1) HaCaT
20 il ROS 19 R il it , 42 1= SOD . GSH-Px I CAT (13 4 , 111 1fl
IKK-0/TkBo/NF-kB {5538 # ) 1 1 , AT #0 1i] HaCaT 20 fid /1)
JAT . ABHFE AT RW A 52 H MR B 4 75 18 119 iy AR AL FE 22 1)
G AL
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