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B OE. B WSS AR R (Rotavirus, RV) IITER. AiE R RV-Wa iR MA 104 2 it

PRI MTT Je gkl @ Rl =R, 2 2k F KLY . 70% LB (ZZX-1) T 90% L EEHERUG 28 KL B
RAL IR B (ZZX-2) (RN RV IVE T ; SR G2 5 ML 28 6 E B PCR (qRT-PCR) Kl RV 25447 11 VP6 11
FERAL, SR TEHT RV VEH 3 % H RV-Wa BRIE L Caco-2 A, qRT-PCR K I Ik 7 %) 4l 2278 35 K F GDNF | B %5 1%
A ZO-1 MR R AT [ Mg RSEHE 7 - (TNF-o) . FIZHMIA -1 (IL-1B). M- F -6 (IL-6) JAYEM., R W
WRF IR PRV BIVERT ; Wk B ERY) ZZX-1 R Z2ZX-2 BAA PRV W& e . e 986l qQRT-PCR SLHG 45 S 3%
W, ZZX-1 f1ZZX-2 YIREREMif VP6 & A Rl K MK VP6 mRNA RIZEIA, I RV & K. 5 RVAMLL, ZZX-1 1
Z7X-2 fEfE i 7 GDNF ., ZO-1 mRNA (AT #A8 (P<0.001 5§ 0.01), B TNF-a., IL-1B. IL-6 mRNA AYAHNT ik
H(P<0.0001 1§ 0.001) . £51&  WIWRFFEERY) ZZX-1 F1 ZZX-2 BAHRV AY4 WAEH , Al BEE 24275 GDNF | ZO-1 %
Rk, FER A RE T IL-1B . IL-6. TNF-o {3 F 3Rk & ¥4 RV BE .
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Study on the anti-rotavirus effect of different extracts of Valeriana jatamansi Jones
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SONG Li-jun "**, ZHOU Yu-jing', FENG Yu-xuan', YUAN Yue', QIAN Yu-pei', YANG Si-yan', YI Hao-
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Dongguan 523808, China; 2. Dongguan Key Laboratory of Screening and Research of Anti-inflammatory Ingredients in

Chinese Medicine, Dongguan 523808, China; 3. Guangdong Key Laboratory for Research and Development of Natural

Drugs, Guangdong Medical University, Zhanjiang 524023, China)

Abstract: Objective The aim of this study is to examine the anti-rotavirus (RV) effects of different extracts of
Valeriana jatamansi Jones. Methods The RV-Wa strain infected MA104 cell model was used, and the virus inhibition
rate was determined by using MTT staining. The in vitro anti-RV activity of spider perfume extract, 70% ethanol extract
(ZZX-1) and 90% ethanol extract (ZZX-2) was purified by the macroporous adsorption resin method. Immunofluorescence
and real-time fluorescence quantitative PCR (qQRT-PCR) were used to detect the expression of RV structural protein VP6,
and to verify the anti-RV effect of spide. Caco-2 cells were infected with RV-Wa strain and the effects of arachnid on the
expressions of neurotrophic factor GDNF, tight junction protein ZO-1 and pro-inflammatory factors (TNF-a), interleukin-
1B (IL-1PB), interleukin-6 (IL-6) were detected by qRT-PCR. Results The extract of Valeriana jatamansi Jones did not have
any anti-RV effect; Valeriana jatamansi Jones extracts ZZX-1 and ZZX-2 have anti-RV biosynthesis effects. The results of
immunofluorescence and qRT-PCR indicate that both ZZX-1 and ZZX-2 can reduce the fluorescence and mRNA expression of
VP6, and inhibit RV synthesis. Compared with the RV group, ZZX-1 and ZZX-2 significantly increased the expression levels
of neurotrophic factor GDNF and tight junction protein ZO-1 mRNA (P<0.001 or 0.01), and reduced the relative expression
levels of tumor necrosis factor alpha (TNF alpha), interleukin-1p (IL-1p), and interleukin-6 (IL-6) mRNA (P<0.0001 or 0.001).
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Conclusion The alcohol extracts ZZX-1 and ZZX-2 from the traditional Chinese medicine Valeriana jatamansi Jones have

anti-RV biosynthesis effects, which may exert anti-RV infection effects by increasing the expression of GDNF and ZO-1 and

reducing the expression of inflammatory factors IL-1 B, IL-6, and TNF-o.

Key words: rotavirus; Valeriana jatamansi Jones; cyclenyl ether terpenes; intestinal epithelial cells; tight junction protein

K5 (Rotavirus, RV) J& M7 9100 52 B R
1)@ (Reoviri-dae), S5 B2 4 JLIE TS 1Y 3 2005 )7
Rz —, B RV BYSET- B Bl 20 7 A1
H 2006 4ELI3K, EF Rotarix™ Fl Rota Teq PRI 1
b, HEPFREREA R . RV BERHLH TR 2y, H
AU JCRRRLZY , IR b — R FXHRE SRRk Bl i
k7 (Valeriana jatamansi Jones ) J& 2L 4<H; | 45 5@ A
Yy, X2 SR R0 DO FR0IE SR INE R
2 YRR IREE A LG 2y, 2D R IR,
DIARFIRZEAZY , a] TR I R KR . B AR E IR
TSR IR | B R R A | B ZE5L . PR 250 L I
il R EL . R EE | R e R RS 2 R
WA A A T | PRI Tk T SIS R S R 2 A 2
G BFSE R IR, MR A I ) B RS 43 (A e
) FHE R o Can e k2=l B iRV AEH 7,
IAEAFIR I, WA rh PR A 2 B e, A P
AR LM PR PO PUE R M e
FHTZ Al a5 S G 0E ™7 (047 BT RV VE I AOH 4R
EEA . ARSI 2 kT Y 3 OSSR, %
N EBBABRVAEH, I HPT RV AAH AL
AT, DABR Wk A () & BBt RV 259511
RS AR

1 #RFTE

1.1 EZXA 5X&%4

L11 SR KSR 4RI 2560 Wik 7 (22
N2, 5. 20221116) &, 1 10 F5RGEK ,
BRUIZL 1 h, JIAE 2 h, U8, WRER UG K s iS5
HWZEK AT 2 h, BIF 2 WIEW, & ThefEk
{rp, B E 65 °CHI MR AR BIREZ) N 1 g/L, i
I, S N JCRERE, F 0.22 pm — kM gt g
R

112 WRE 70% B (ZZX-1) #il€  FREGE &
VIR 258F , HRRR L 1 2 10 fILA 70% I8 5 1
J&i, 80 °CHEHX 2 hm , T A T ik U , Wi A B4 A
TR, IR O TR, IR , R B 7R
RAXAE 55 °C LA SGE B T) , Wi 1 g/L iy
25 (T, B S NS ERAE, F 0.22 pm — kP
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LB AR T UERRTA .
113 WA SRR IR R TR0 (ZZ2X-2) 4210 1
kg AR 2504 5T BOKLA , A 3 LY 90% Lt 4t
B3 Wk, BHR 2 h, $REUR 2R IRIR R e 4 e AR
REHEEN 169 go FHRF A 1000 mL KM (5
B0, F9FF bW o A SR I D101 AL AR R AE
REGE R 1 BV/h, $25 K LA 6 MAEARFRBENL, P
YEFH 50% LA 2 MAEAARFRIEA TR, B Je F 95% &
BELL S AR FREA TR, WA 95% LB .
THE P 7% 2 ASCH TR M TR P A9 2 T, P T AL, G P AR s Dk
FEEZS TR B H 15 2k A B ZZ2X-2, il
22.08 go
1.1.4 JRFERKYEER FIDMEM B EM R &
A EDTA & IR H AL , (EIREFZOR BN 1 mg/L.
1.1.5 FIEHAK (Ribavirin) -+ BRI ELFMOE SR CBLE
N2, H#ES . 01204011 A2) JH PBSFi B, 1 mg/L.
1.2 JAERE I F

JREEMR: RV-Wa #ONARSI i iafr. 4. 18
TG B A (MA104 4 SR T L K 2= i
Caco-2 (NFEFELS AR AN, 25 AT REZE LT 43
FRIR /NG b R A00) ARt i) AR B R R A v 3 g
JITIE 5
1.3 XA

MTT (Biofroxx, lt5: 1334GR005) ; A2 Il
(FBS, Hyclone /A ], #t*5: FB15015) ; DMEM- /&
WiEEFRHE (GIBCO W], it . 8122799) ; JR FIEIH
LI (A2 EDTA) (Solarbio 23 ], 4165 : NO.T1350) ;
PBS ZZ i (GIBCO Al , #it*5: NO.P1020) ; Evo M-
MLV 2 sl 0 & Col pa SCRH A IR A |, it
AG11705) ; 2X SYBR® Green Pro Taq HS Premix II (4]
MR ERABR A, 5. AG11702) ; Anti-Rotavirus
Uik [A2] (Abcam /3 F], #lb*5: ab181695) ; Goat Anti-
Mouse IgG H&L (Abcam 3], It : ab150113) ; DAPI
Yef@ i (Solarbio A F , L5 C0065) .
14 BB

EERER /AT A N RS e I E el SR /N
A ;5 AR B DAL CER MR A FD 5 ZUReRR
X (BioTek) ; Jiehk 7% &4 (G WoREAU(UERT ) 5 #
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O EE T [ AL R (1) ABR AW ] 4
PEFMYL (T100 Bio-Rad A7) 5 1% 40 54X ( Thermo
Scientific 2> H]) ; Roche 7¢ Y& 5 & PCR 1 ( Thermo
Scientifi 23 H]) 5 BEIEEHTAE (LIGEWTIP S IR 545 A FR
NFD o

15 i

1.5.1  AfERigE FEA MA104 4HE8E Caco-2 41jE
FIVRAFE N R FE P B, G 37 °ClHIR/K A
P m b LG 05, amib R 25 10%
FBS i DMEM £5 323 (55 1% ARPT) 12504 ki 7
RA), LA 1000 r/min, 5 min #HA7ELL, B0 5 E1 E
WL, INA 4 mL & 10% FBS [ DMEM 15 35 5L 8 240
MiJE 1R 2] (Caco-2 4l 7% 20% FBS i DMEM 3%
FEHE), WA BN HIIE T, BT CO, BE R iR,
T8 2 RIWGEESS , A T4 , RBRIEVE 1AL .
1.52 RVIYEFREEP I EHMA104 40tk H T
RV (52918 . K5 RV-Wa Rk MR A HE TP B BTk
6 4 °C A SR . ARG P RV IS N EDTA 1Y)
T ({20 i R 10 mg/L) 4% 08 1 : 1 IR A5,
37 °CHEH 30 min, MIFFRRHTEHAEKZE 90% 24
1) MA104 4iififl, 30 RV i 55 H PBS Al DMEM K5 72
STV 2 i . AR5 IR FRAE T I R AP RV
WL IMASEFEE A, ARFRZY R 1 mL, FRIAGE & 10N 5
AERFUL, IS FRAE . (HIRR4Y 12 h WS MA104 4
Jio 4k RV JBY 5 4028 (CPE) 1500 . FR g RV &%
YuRAB ik 70% 2o A7, PTICEER TR o B AN s R 2% A

L HCE 20 °C kAR, 10 24 h FHERT RS %
TRV, ANULVRRL 3 WS, B S P 2 mL EP R
SREEIR AU, B TR IR p IR S B ONL T, I E
Z 12 000 r/min, 4 °C, #.0> 30 min, K LI AB
B EP 4 N, b, B 10 SRR 2 80 °CUkAf , A%
TR, AR 5 R A

1.53 RVEJIMIE 1 MA104 i1 &£l 8 000
A~/100 pL R 96 FLEEFRMR Y, BRI B E 8 4>
Bl FranffuiBe A=K 2 90% oA, #EFTsest . B
H1 YR RY B, TSR T T R R R, SR
£ EDTA [ JBEBHZ IR 121 3R 21)5 (HEBFL W E N 10
mg/L), EANMRE FRAE VR 30 min, $535 B AR RS
B AT R RS 107, 107, 107, 107, 107), 1
DMEM B % B¢ RV JFLIR UG v B ¥ 96 FLARHERK
W, W IHER SRS, SeH PBSTHEYEREAL 1, FRKE
His B RV IS BE AR 96 FLARALHR , 454L 100 pL.
RV SN 2 hJa BB RE R0, AL IH %
T, KL PBSTHEYE 17k, FRAEHANA 100 pL ik
FRAERR, IEH A4 2 DMEM K5 523, % 96 fL
M T AN A TP 7R, WAE MA104 41 gk RV Jg&
eI WRRAS , TE SR AR IR ] B %0 () CPE ARk . 4%
BRATARVR L A0 BN PR A TR AR B, X g o R
AR LI TR, Z 05 PRI & 10%
[ MTT ¥, TERRR S E 05 AL 8 I O B
(OD1H) . M5 E PR /A2 Reedand Muench 1155 RV
1Y TCID50, A3 BE #ER L . AXAF

TgTCID50= £ {1 > i e LS B2 0122 + 15 1 50% I 28 < O B R 2 A X 45
T 50% IR R B 3 E-50%

SEES L] =

19T 50% AR R AR T 50% 7SR 1 73X

1.54 4900 EEESCR: LL 8 000 4N/100 pL 4
LIV , ¥ MA104 41300 T 96 LA S 37
Me o FESSEFRAE R SR, FRANMINYBE AR K 2 90% A4
FFIGELscss, BRI TR BRI , $0 B A i e
BAEE(1:1.1:10,1:100, 1 :1000) I DMEM #47
Wi e, SR MRt IH RS R, 4 T 0 A ) 245 9 B A
) 96 FLARN o BALIKREE 6 ARIFL, FL 100 pL.
Normal 2 H il DMEM., % KM% CPEZSAL, #7 1 :1
VB T A M RS Ak, FLABZE N 40 M AR KRS TR
VAR TEMRETE 1 2 1~1 < 10 ARG, B i — 2
B RRIEHI U T BELS R, He BR A3l Y L9134 vk
T, TR H DMEM i — 258 B, 524, FE62r s
FELEWEE CPEAEAk, 72 hii , LA MTT, FHBFRMUGS:
D AEFLIY ODEL, THAAS R B A TS84, DTSt 2
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FETE R TRV Y L
. AAFYODIE
A = AT OD [

155 4IRS RV 525 (1) 29940 RV KT
YERT . B MA104 41 LL 8 000 /~/100 L AL 2 g
W, AT 96 FLANMIEE RN . AR 2 BRI
FAREEFRWL, A B4 19 T 5 e B 259 100 pL Al
1 mg/L [ Ribavirin ¥ 100 uL, BEA25Hk B4 4
fL, Normal 41 1 RV 41 2 il A G FBS i) DMEM X 5%
o AMMRTFRAAME 2 h ke A LR AR

TELE RV A 2G24I 100 L FiBE 100 F5F9 RV K,
Normal 2/l 100 puL JC FBS /i) DMEM £5 5 LA K
FEAAVER 2 hm K254 5 RV A RV I 28R il

FRAERALT A 100 puL AR BEAERFREA T 9% . — i

%x100%
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£ 24 h N4 23 K A28, 5 CPE K31 75% B, {8 ]
JIAMTT %5 W0 2 2 ODAE., TR~ 259HL RV I
BB ID HI2, 259 BB M R M IR B (1Cs, ) 240
O EE (ECyy) MARITHEEL(TD) o THE=2 BiFAZ5 Y
ARG E; THE =4 Ui 25 Y1P0% 5 s A 755
ME",

WREEIN ]2 = (259140 OD 1 — T2 X IR OD 1) /
(IE 2 FEZH ODAE /i 8 4T HRZH ODH) * 100%
TI=IC,/ECs,

(2) 25 EHAMHI RV VER . 3 I 77 2 B il 4
100 TCID50 /% RV ¥ , F5-HC il 4 JC 75 4R S 25, BLRV
5 4% He B 25 R Ribavirin 7% 1 : 1 75 EP & PR
4], RV 414 RV 5 DMEM A BURA) , B TR 554
HFEH 2 he ZJEEH K MAL04 0GRS TR, T
FEIHER IR, FHPBS YL 2 i, FHINATR A ARV 5
29I AW . Normal 21 il A 100 uL () DMEM.,
UAEH 2 hIm , B 250 s, B LI AR e 5 B 4
FFE 100 pL, B TR FRAR G55 . #40M CPE ik
F 75% B, A MTT #5475 BRI, 0 & OD A )5 , T
2 () EL R A THE.

(3) ZJPIPL RV AW G BAE o 4% 0T 771 ki il
100 TCIDs, B RV K Bitarin], inAF] 96 FLAR N
Normal 20 il A ZHAFA DMEM 35 37 k. 78553546 TP AE
2 hJE My, BIACHC 8 47 1) 25 R B2 24 R Ribavirin
FSWEEAL 100 ul, RV 41 SRR 05 52 4 FE 0
TERE SRR 533 48 h, R4 CPE ik 8] 75% g4 MTT
R, IE R 2R 7 A I 2 A0 THE
1.5.6  PEESICYAD RARAESICRII RV 1454
HEH VP6 MFRIRAE. K MA1014 20 it 4 1k ) 4% 1A
5x10Y FLFPAET 24 FLAR, JRYe RV PEAT 45 25401 0
ZEYH ML CPE 224k, , #2 R Ay o g (A L BRI A T AL 3L
FHE] B 5 BB AR B A DO I
1.5.7  SRPEDSCFNISL R D¢ 2 1 PCR (qQRT-PCR) K5

A 150 B 150
= 100 2 100
utd s
& 50 & 50
s TR
0 0
129 2.57 5.13 10.25 20.50 41.00Normal
e/ (g/L)

156 3.13 625 12.5025.00 50.00Normal
WL/ (g/L)

AL R AEAL R FH qRT-PCR FIAGIN VP6, #h28
F=H ¥ GDNF | B % 1E 4 H 20-1 A2 5 5 [ e
I F - (TNF-a0), FIAAALS % -1B (IL-1B). 141
&K -6 (IL-6) ] mRNA (5200 . 15 5EX] L RNA #4748
BN E i, #7218 Evo M-MLV U SR &2 0Ef T mRNA
5% SOV, SR 5 I SYBR® Green Pro Taq HS il
TR qPCR A1) & d ARSI AF DG R 1 24k
1.6 %itsas

K | Graphpad prism 4t it #X {4 #£ 17 One-Way
ANOVA %, P<0.05 FnEZRA5T2EE L.

2 #HR

2.1 RV A B A e

#18 Reed and Muench A 2015, RV- Wa BRELA
7 107%7/0.1 mL TCIDs,, 757 & 4 107 TCIDy/mL.
22 kA KILR ., ZZX-1 2 ZZX-2 ST MAL04 28 it
A

K24 5 Normal 24 LR A5 SR WL 1, S
ARSI Wk A K HE TR MA-104 40 i A TG 75 1k B2 3 Bl
J<10.25 g/L, ZZX-1 XF MA-104 24 Jifd (1) JC 75 e
FloN <3.13 g/L, ZZX-2 Xf MA-104 40 A JC RS
Fil b <2.20 mg/L.,
23 Hesk A KILR . ZZX-1 F2 ZZX-2 7RV AE A
23,1 WREKASRPIRVEH RS0 A A S 58
5L EICRE B NI B AR BE AR T, TEBT RV LT
ELHAMHI RV BT RV AEW & AE 7 I ik A K
PEWL N S5 AW H 53510 1.56% . 2.89% Fl 1.22%,
RORAUIR . HLRV 3 FAEHIBCR KT Ribavirin 41
(P <0.0001 5% 0.05), VLK 2.
232 7zX-1 HLRVAEH A48 400 75 P S0 5 &5
A, WE Z7X-1 R RN TS0 . TEHTRV I
BRI 22 10 RV VR AR e ZZX-1 A d5c KA i 2 4

sk skkok

A 1.89% Fl 10.56%, SRR KB, HRALT
C 150
§ 100 *
% o kKK
oo
koK % 50 koK
0

1.10 220 4.40 8.80 17.60 35.20Normal
HefiE /(g/L)

(n=3, 5 Normal 41 [45%: *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001)
B 1 kKSR (A), ZZX-1 (B) F1ZZX-2 (C)Xf MA104 4 a1
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Ribavirin 41 (P<0.0001) ; 7EHLRV AEYE T 3.13
/L%t RV FHI I Z635 61.35%, BT Ribavirin 2 (P<
0.05), H:1C,=13.82 g/L, EC=1.54 g/L, TI=9, %%Eﬁﬁﬁ
RV AEYIE SAER , U2 RV B DFFE R X

233 ZZX2 HiRVAEM  AR4E 4 S e b

WHE ZZX-2 TETCHRE FIN T30, 45 R &l 4@?%
TEBTRV W2 ik K A RV VR, Z2Z2X-2 By s kAl
IR 1.02% F1 11.26% , BCR LA T Ribavirin £
(P<0.0001) ; 7EHLRV EWH MAEHJ71H : 2.20 mg/L
XF RV B % 5A 58.03% , BEAIK T Ribavirin 41(P<0.05),
H1C,=12.83 mg/L, EC50=1.91 mg/L, TI=6.7, #}il2}
PIHt RV BT A 5T XL

24 RFERKLEENKZIZX-1 #2 ZZX-2 3T RV B F
MA104 28 fie.J5 VP6 #)3% v

WK 5 s, B g @50 DAPLIEIRGL I 20
MUAZECR: , LR RV Z5F B FH VP6., RV RS,
ST D, TG A B RV IRy ZZX-1 4524
J& L ARMAETG AN, VP6 s, ] Z2ZX-1 A
MA-104 Fifish VP6 B H NG . ZZX-2 %25, £
M5 zzX-1 MRIIER , SRR 6l VPe &
H A
2.5 qRT-PCR M % ZZX-1, ZZX-2 # %5 J& VP6 #) &

=

Ee s
S RVAMI, 2ZX-1 (3.13 g/L) M ZZX-2 (2.20

r [ %71 Y

A 80 B 80 C 80
° 60 ° 60 ° 60
¥ 40 ¥ 40 ¥ 40
z E E
20 = 20 = 20
* * * * s R ek e sk Rk ek
0 0 0

1.29 2.57 5.13 10.25 Ribavirin
HepE /(g/L)

AFURVIRFHET; B, HHEAWHI RV AEH]; CALRV AEY) & HUAE (n=3, 5 Ribavirin 21 HL4L -

1.29 2.57 5.13 10.25 Ribavirin
Hef# /(g/L)

B2 Wk A KRBT RV /EH

1.29 2.57 5.13 10.25 Ribavirin
HepE / (g/L)

*P<0.05, **#**P<(0.0001)

A 80 B 80 C 80
60 60 60
X X X
3 40 B 40 B 40 -
* * ®
£ £ £
20 20 20
skokokok EETEY 0 0
0.10 020 039 078 1.56 3.13Ribavirin 0.10 020 039 0.78 156 3.13Ribavirin 0.10 020 0.39 078 156 3.13Ribavirin
e/ (g/L) e/ (g/L) e/ (g/L)
APURV FHER ; B. HHMHI RVIER; C. 3RV Y& HAE
(n=3, 5 Ribavirin 41 FL# : *P<0.05, **P<0.01, ***P<0.001, ****P<(.0001)
B3 7ZzZX-1$HRVIEH
A 80 B 80 C 80
60 60 60
X X X
3 40 340 B 40 o
H{E HE ﬂi
-‘% "% "\_“;‘ * skkokok
20 20 ens 20 sk
seskskok okdkok 0 0
0.07 0.14 028 055 1.10 2.20Ribavirin 0.07 0.14 028 055 1.10 2.20Ribavirin 0.07 0.14 028 055 1.10 2.20Ribavirin
W/ (g/L) e/ (g/L) e/ (g/L)
A PURV FHER ; B. 306 RVIEH; C. ¥RV AEYE HAE
(n=3, 5 Ribavirin 21 L : *P<0.05, **P<0.01, ***P<(.001, ****P<0.0001)
B 4 77ZX-2$HiRV 3 FEH
https://www.cnki.net
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VP6 DAPI Merge
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&

100pm 100pm 100pm
=
N
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1 OO_pm 1 O%m 1 OO_pm
D
X
N
N
<
=
%

1 00_;1m 1 O%m 1 00_;1m

B 5 ARpEretme 2zX-1 f1ZZX-2 X RV L MA104 415 VP6 52

mg/L) 411 VP6 mRNA (1) 4 X} 32 ik & 14 i 3 F A 2.7 qRT-PCR #: M| RV % % Caco-2 41 &L & GDNF,
(P<0.0001), W] ZZX-1 F1ZZX-2 YIHEMB L VP6 70-1 mRNA # F ik 1L

mRNA K35, LKL 6. Kl 8 rsn, 5 Normal L, RV, ZZX-1, ZZX-2
1.5 20 ) GDNF #1 ZO-1 mRNA #H X} & ik & 27 8] 8 7} &
s (P<0.05), H. ZZX-1 1 ZZX-2 20 358 3 i 2 (P<0.001
iﬁ o % 0.01) .

B 2.8 qRT-PCR #: 7] RV % 3¢ Caco-2 %8 )5 48 X K2

< B F R AL
% 0.5 wrer RV &), {24 I FIL-6, IL-1B, TNF-0 mRNA
£ " X2 B4 B T (P<0.0001 &% 0.001) 5 ZZX-1
00 MZZX-2 25255 , LR 5 R 1 FRaR 34 3 AN [] 7

RV ZZX-2 ZZX-1 Ribavirin BE R (P<0.05), TLIE 9,
(n=3,5RV#] t[:fvi‘: ¥4 P<().0001 ) 3 R
B 6 ZZX-1,ZZX-2 X RVIEY MA104 4iififlJ5 VP6 mRNA

RIS SCHRIRE , R 90% 2B U 7, 22 D101 %1
2.6 ZZX-1#2Z27ZX-2 3+ Caco-2 tafe FH i % h AL FFFARS B 52 58 I B By v S B s Tk il 218 40 5 7T 38
77ZX-1 Xf Caco-2 4L () TLTF MR T HI <078 65% LA ", SIRZ 71, ARSI 46 1 Wik Kk 42
g/L, ZZX-2 N <0.63 mg/L, WL 7. W 70% BEFEIR ZZX-1 F1 90% B4R Z22X-2, DLk
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A 150 B 150
X 100 s, 2 100
Jéﬂ‘ ok %_ *
s o
& 50 & 50

0 0

039 0.78 1.56 3.13 625 12.5Normal 0.63 1.25 250 5.00 10.00 20.00Normal
HepE /(g/L) HepE /(g/L)

(n=3, 5 Normal 4% : *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001)
B 7 zzX-1 (A).ZzX-2 (B)X} Caco-2 4UJIF5E1ERY M
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Simultaneous determination of several preservatives in cosmetics using high performance liquid

chromatography

FANG Tian-tian, CHEN Yu-ting, TANG Huan-wen  (School of Public Health, Guangdong Medical University,
Dongguan 523808, China)

Abstract: Objective To establish a high-performance liquid chromatography (HPLC) assay for simultaneous detection
of 5 preservatives including hydroquinone, phenol, catechol, benzoic acid, and sorbic acid in cosmetics. Methods The
whitening cosmetics were extracted ultrasonically with methanol solvent, separated on C18 chromatographic column, and
eluted with 5 mmol/L ammonium acetate-1%o formic acid/methanol solution (30/70) at the flow rate of 1 mL/min. The column
temperature was 35 °C, and injection volume was 10 puL. Results There were good linear relationships among hydroquinone,
phenol, catechol, benzoic acid, and sorbic acid (+>0.992). The average recovery rates were 97.82%-111.11%, and relative
standard deviations were 0.23%-1.64%. Twenty-four batches of whitening cosmetics were detected by this method. Phenol,
catechol, benzoic acid, and sorbic acid were effectively determined, but hydroquinone was not. Conclusion This method
is simple, sensitive, and reproducible, and can be used for simultaneous detection of 5 preservatives such as hydroquinone in
whitening cosmetics.

Key words: HPLC; cosmetics; preservatives
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