IR E R U SFSNE IR ARIRIFER

st ek, Eurt
(1. PUALHE 2 M4 VR TT R [ 5K TR SE 0 = Bk VG Ve KA B 2% 2 B, 6% 710119; 2.
PO 22 SCHL ARG A TR TR 2 e 7 22 T R U8 AR =T R S s 2R B8 20 9 H R
SEGE, 7% 710065)
TWE: YA EMPEN . PURE YU 2 M AER . 8 TR T H0,
I R A AR AN B A K s S LT, I FUE SRR T Ho0, X RAW264.7 4 il 4
AR RS, 155618 DPPH (1,1- - ZKHE-2- = i) B Fh 2837 b S OeAG I 0 ool SR 3o 4 o
FUEALBE 7 T (3-(4, 5-— FRIEMEME-2)-2, 5-— ZEREPUZUME I ERYMTT 920970 2 40 ARG
AN BT oOLREE (DHE) E%, 20 il A [R1A FE VD IR S %) HoO, 47 19 4 i (1) 47
TR A I B /KT 45 BRI (1) 54845 & C IPUEALRETHILL, VDR SR i 7E DPPH
B HH L0 S A v b R R BEE N T 4.9% 0, VDS AL RE ST K TR R C
QMTT VLRI, WK 3.125% 70 Ik F 6T HoO, B A A7 is R 2 T (P<0.01) ;
(3)DHE Al &I, [Fl—HF (] 55, B VDR MR E RN, DHE BHME4SH i b6 2 2 7 1%
(P<0.01), 7EA [RIASH I B 1) B 55 /0 el SR YAk B2 384 0, DHE FH M4 i EE 4] ¥ 25 - 1 (P<0.01)
Yo Aot i A S T 1) RAW264.7 A AL i i A — e B AR, W RE 5 i )
A E TR Z2MH A ¢, B BA PUR I 1 e .
SRERIE . VOB, PUEALYE, MTT 3%, DHE, i LAty
HE52R5: Q943.2 SCERBR RS : A

Protective effect of sea buckthorn pulp oil on oxidative

damage induced by hydrogen peroxide
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Abstract: The seabuckthorn (Hippophae rhamnoides) oil is medically claimed as having
phytoantioxidant, antiinflammatory, and anticancerous properties in humans. To explore the

KR H#I: 2020-08-27

HEETH: B XKE SR RI(2017YFC1701300);  H & w1 52 2 A BHF b 55 2 R 4 Bl S % 4 3% & T B

(GK201806005); Bk ih44 RH% /T35 H (2020JQ-888, 2019ZDLSF04-01-01, 2019SF-307); 7422 mi Rk it H
(CXY1531WL17) [Supported by the National Key R & D Program of China(2017YFC1701300); Central

University Basic Research Service Fee Project(GK201806005); Key Special Project of Shaanxi Provincial Science

and Technology Department(2020JQ-888, 2019ZDLSF04-01-01, 2019SF-307); Xi’an Science and Technology

Plan Project(CXY1531WL17)].

BTSN HMG(1981-), 55, WIRGGAIRN, 1L, SEEGUW, BFTTTT RN BRI R B E B,
(E-mail)zhengpeng@snnu.edu.cn.

RfEERE. i, M, BIEER, PR IONZ R IR F R A AR B AT, (E-mail) wangb_2013

@163.com.



hydrogen peroxide of the seabuckthorn pulp oil on mouse monocyte macrophages (RAW264.7
cells) oxidative damage model. By spectrophotometry, scavenging effects of seabuckthorn pulp oil
on DPPH free radicals; In vitro antioxidant activity was assessed on RAW?264.7 cells against
hydrogen peroxide (H,O,) induced cytotoxicity. The antioxidant effect was determined by
measuring the cell dye MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
reducing assay. Then the survival rate of RAW264.7 cells was determined by MTT assay, and the
expression of superoxide anion was determined by flow cytometry labeling with
dihydroethidium(DHE). The results were as follows: (1)Compared with the antioxidant capacity
of vitamin C, when the concentration of seabuckthorn pulp oil was less than 4.9%, the antioxidant
capacity of seabuckthorn pulp oil was higher than vitamin C; (2) Comparing the H,0O, group,
3.125% seabuckthorn pulp oil group had higher survival rate(P<0.01); (3) Comparing the
H,0, group, the proportion of DHE-positive cell was significantly decreased in the same time
(P<0.01) and it was negative effect with concentration of seabuckthorn pulp oil; the proportion of
DHE-positive cell was significantly increased at the same concentration(P<0.01), and which was
related positive effect with concentration of seabuckthorn pulp oil (P<0.01) . These results support
the protective effects of seabuckthorn pulp oil against hydrogen peroxide-induced toxicity in vitro
with the underlying mechanisms of inhibiting oxidative stress. Taken together, these results clearly
indicate that seabuckthorn pulp oil has significant potential as a natural antioxidant agent, which
could be a potential source for the discovery of natrual antioxidant health product.

Keywords: seabuckthorn pulp oil, oxidation resistance, MTT, DHE, hydrogen peroxide damage

model

MR FE & AnE M A 3 (ROS) , ARSI B T( 0°) « BFEmE
(* OH) . H%HEALE( H0,) AU E ALY R E] 724 (Chauhan et al.,1997) . TEIEH )
AEPRIEOLT, AR T EHFEL) 2% MEEEAER) ROS,  FH IR SE TR v B T PR T3 Ji 4
ST, 7R ROS MRTR--O? Al Hy0,0 1R 206 SIEZ I, TR E ka7 E R H
M, TEM ROS & SEMN M4 T . ROS 3R MRS N B8 D #R 38, B
IS E A E SR R  E R o TR (AR AR BESR. B o AR TR
FORASES, B H3E S RN 54k, RATUEMFIE 24, s, Btk
SO RN R A 55 SR 1A U2 B 2

ik (Hippophae rhamnoides) & —/NEAGZHAMENEY), €& 2 FEEMEARSN
TeAR, &MV, RERECEARTE CTE#5, 20160 o Hrpgyb B2 b il R i
RIS, SHgat R (REEE, 2018)  HETDBI R s (4
PRZEEE, 1999) | {EHEMIEIR (RIELE, 2000) .« Hik. TR (FEHTE, 20000 PLK
PuE (ZF2%E, 2008) 77 IR T M O H0E . BATHT IR TER L, PO xR 51/
B AN A A% R AT 5 — e G E A (B3, 2019) o WF 78 R BV SR I A 5 5
REHER  BRARER . ThER . WO ERFIAEFENIRE, #_ NG J & RGN, &85H
YerE R C. E MBS N REZMAEMIEEDR (KR =, 2005) o HETRIFEEERAAEY)
WA YA I 2R 2R RS ] N RARPUE LA F (B4 3L, 2018) .
OV W R IV i R A AR A B et G —595%%, 2017) , {E{UAFIF DPPH A
FIE BRI Fenton SEIGTEARAMSIN T Vbl A i bu AT, i AR AR BT SR
PIANEHE . H AN H A aT RN BB 5 R AU B & B Ui, JUHRARIREE T Y
PR IR AU S =, YDA AR o F R AR, TEAN KA 2 B0 AR
BHATIRANI T 8T ROS HAVER G IR A MR SR R i, RS X G Ak, HAH I



ARERE . A FBAA LT LR B HBSURE(ESR) « mRGRAH G, UM Eiik,
WEERIGIE FOC T 73O EEE UL R A AT 0. B, I ek I T BLRES BRI
WITEAR SR, Frela bl 20 K B E ROS BAR B & Al sk (5B HEE,
2015) .

PRIk, A7 E IS HoO, FAL I RAW264.7 21 i 37 S A B 75 i 4E A Y, 45
PR AT T, @I A i R S TR AR A I IR 2OIREE (DHED 60040 Y
M B 7K, Kl DHE BIVE4ER LS, a3 S Witk g ROS JK-F, M2 A FER D
SRR AL D IR T, DU NATTIE AR VDR il ) ORI DI RERFIE LA R DR I
it PRI S A AR 1A

1 #RES 5k

1.1 #%k
1.1.1 B 5 EGR

RAW264.7 20/l C/NERERAZ ERAHND (FHH BB B i o Be 40 PESE (i) . 4R fuss 7%
WAFEFEAM RIS T Gibco AF]: JEEAM. EIE. 3-(4,5- I HkIEME-2)-2 5- — Rk
Pz s (MTT) T E 2RSSR BR A7 e T 1L 78 & Lyl
BIRAT; HiFRHEIAT Hyclone Aw]; 96 FLARIE T Corning A F]; #EEMAI B 12 OLHE
& (dihydroethidium, DHE) 128 = RAEVIFARBEFT T HoAthi7m138 v 1 7= 73 A 4
1.1.2 %4

THAALIRE B4 (HERE celll50) (Thermo A®) ; BEFRX (AD340), (Beckmann
NED - ARG Caccurl C6)  (BD AF]DD .
1.2 i
1.2.1 DPPH H Hi i i S

PA4ELE 2R C XA KA BLEAFIE NPT IR, R DPPH MEITAS VD Bl SR s R 41 4T
FALTETE,  FEAVD IR AR P AL R D7 R B R B A

bR 6% (LK OEEREM)  WEHMXE: 44K C RlERTR, 6%, Bl
KR ToK CEERRE 100 fi5: 6% FMikt. Wl S4EE R C K IE 6 MK
6%+ 3%. 1.5%. 0.75%. 0.375%. 0.1875%. HY 96 fLEK, SANIKERLERE 8 M AL,
FLEZEAN 100 pL BB IETR G I DPPH (0.24% 2B VAR - WEZ AXE (100 pL £
FRVATR+100 uL /K 28, BHPERTEE (100 pL Fo/K ZBE+100 uL DPPH TAEW) . #®EOGH
MEE 20 min, I8 A0 WA G E BRI EAE 517 nm WO, BUPISME . ARAE ALt
AR EER DPPH J5RRR, MK,

THBRE (%) = [(1- (A parA 2D 1A )] %100 %,
1.2.2 RAW264. 7411 5% 5%

B RAW264. 7410 B T4 4 10%FBS & 1%P/SH164055 57 55, {EIRE 37 °C. 5% CO,ff)
B AT S, O SRE KT H B P 355 7 35 R BE A HI P M 1>L0 R

MTTIERAIBCH]: AR KA MRL g IMTTIEMR, E2, MHIKS mgmL™, 7670 H A
NiE0.22 pmPE R B o %E, SR EEDG, AEBCT-4 CCRIVKAE T %
1.2.3 HO S8 (b i A i R 2 ST

Wb R B AN BRI T 96 ALK (CRERZIECEZ) 110°4S) o AFFLAN 200 uL
BRI AL, A, WdAEEFR. R, WHEALEE, 1Eid 1.2 1) DPPH SEEG T DLKEL, W
FOMTEWFE 5% LA A B bttt . B LA il in Ny 5.000%. 2.500%. 1.250%-
0.625%-. 0.313%. 0.156%I1] H,0, £ 775k, A —PMT AXIE. 24 h 5 IIAEEAL 200 pL
) MTT(5 mgmL ™) 353, J4E 4h (37°C, 5% CO,) JE4FfLINA 150 uL DMSO. K%



10 min (37 °C) J5 FHEGFRAAE 490 nm AR IIROLIE, 5 HUE T SL50 1) H.O, WL JE A
2 B S 52 e 20 B AR K YD R IR FEEAT MTT 5258
1.2.4 VPR HRTHO A B 5 1

I 1.3 o il HO, IRFEIE RIS, W 1D AR il % 11 6.250% . 3.125%. 1.563%.0.781%.
0.390% IR FERA LM Ho0, K7 FRIEVE NI, PLEEIRIEN HoO, F 5 AT IR AL DL
4L 200 pL £5 773 NS 4. FFFL 200 pL £59%3E, #2251, WmEEFR. WHELRRL, A
£E£L 200 pL () MTT(5 mgmL )15 7R3E. M4l 6 MEAL, HWHE 4h (37°C, 5% COy) Wi
R, LI 150 uL DMSO. FEAHE 10 min (37 °C) J5 FIEEFRXAE 490 nm ALHE I
fEo SR E R 3 . AMAEI R=(SLK41 OD i — =5 (A X R 41 OD {8)/(FH %} i 41 OD fi —
25 % R 4 OD 1#)><100%.
1.2.5 FE TSP 70 REr (DHED B4t sl

PR 55 P B AL & A 1<10°~1<10° [ 1, R ALAN 2 mL B5 3R %, SRR3R,
I3 RN A6 18 TR FE R RS K B TR SV v b R SR 9 AR 6.25%.3.125%.1.563%..0.781%.
0.390%. 0.195%, F DMSO BhiE) &EFL 2 mL. 23 A& 2. 6. 12 F1 24 h J5W KW,
A 2mL &4 DHE %644t (4R 10 mmol- L™ f357:4E 30 min J5, "2, F PBS
Ve, 34Tl 200 pl B AEEE AL (37 °C, 5% CO, ) , ARG HREFRILZ BRIk, 1500
rmin™ B0 10 min #2251, HA PBS 2 E P, SRR AR FL2 3@ E .
1.2.6 Gtk

P A IR BE 35 R S E Ml 22 (X £ 5 )RR, K SPSS 20. 0 A ATHE b 3, ¥
TR HGT HoO S35 200 B 1) 47305 25 SR FH L e DR 3R 7 22 20 s DHE AR 1 504 R FH XA
R ESN (WE>REE) ,  WSA Z 7t — il Post-hoc Bonferroni’s #4773 47 .
2 R0
2.1 DPPHH HEBERRER

FHE 1 Al VD SRR BETE 1.6%% 3%M, &R H HIERIAE 1ML 1.6% 2 17 15 bk
H IR RIS, Sy BOR R R 3%, HEM A IR R AT SR, B 44
R CIREM LT, HbrEtbge h—HE B, 444 % CIKIE 0.2%%) 3%h), 4i4FR CIKfE
EiERERIEL, SR 3%, ERPiEae T2 Mmes. e R, Wil
RS54 C FFEREAPUEMME, SPEIREALT 4.8% 2 FIH, YBRAR R B B
FreEe I begeA 3 C Zom. HiH T, 7RV A MR IS 30%0rt, HiERR B LR A8 A F ek
AF, YA ER CIERR E I RE I BE IR I SO IR FERS I, mT LAERE T 3%, 4EAEER
C Xt H KRG — B INTERRAE S, LV BRI (75 BR e 750 U0 BRI FE 1 v SR il
TEARANS NINIPTEATIEA & C MPTEEE I EAZ .
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Fig.1 DPPH free radical scavenging experiment
2.2 H O, AL IR AR AL 1 5
i 1 B AR A BRI R A RRE H0, 1Y% OD ME, i e B k-
IgICso=Xm-I(P-(3-Pm-Pn)/4)it 5L, Krf: Xm A lg &AFE; | A lgE KT R IEFIE);
P AFHYE BN Z22 A1y Pm N RPN 2R s Pn OB/ NHIE RO, 13 3B 1Cso, THEL
tH HoO, H ICs0 79 0.859%, £ IR AN 1 Frar, MRIESEEHATIEH] 0.625%F1) H O, 4 E AL 11
Pty
® 1 AR S A RAW264.7 41 () OD ~F-I{H
Table 1 Average OD of RAW264.7 cells damaged by H,O, oxidation at different concentrations

HEMEHE H,0, concentration OD “F-#){& OD average

2% 441 Blank group 0.0600
0.156% 0.262 2

0.313% 0.2324

0.625% 0.2274

1.25% 0.1434

2.5% 0.0758

5.00% 0.0854

2.3 YORRER I N HLO 8 M 845 /e

SERWE 2 Fion, SXTRRAFALE, HOp EAH1E A A7 15 % B3 TR (P<0.01) .
VORISR MR B M 0.195%31 3.125%2 18], 1M HoOp ALFE 5 F 20 B 773 2R B8 25 /0 ok S doh A0k 752
PRETHRE . 5 H0p A FRLLAHEL, M\ 3.125%7H1 6.25%3 0Tk 5L it kb BR2H 1) 224705 2 3 35 4
B (P<0.01) . 1fi 3.125%7F1 6.25% bl R 2 M A R LR E 2 . HIknr WL, A
TEAA A S8 rH g B VD ISR I PRI FEAE AR PO B HL0, B AR 10 5238 ih 2 i@ F 1, B HL0,
AR 51 RS A BAE A — E AR E A
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B 6. 3.125% 0 BRI INXUA/KZL; 7. 6.250% 7D BRI IR E K L. **£oR P<0.01 , 252

Hvs BB 14, # FRP<001, 24 vs 56, 74H.

1. Control group; 2. H,O, group; 3. H,O, add 0.390% seabuckthorn pulp oil group; 4. H,O, add 0.781%

seabuckthorn pulp oil group; 5. H,O, add 1.563% seabuckthorn pulp oil group; 6. H,O, add 3.125% seabuckthorn

pulp oil group; 7. H,0, add 6.250% seabuckthorn pulp oil group. ** means P<0.01, 2 vs 1; ## means P<0.01, 2vs

6,7.

B2 VDR RAW264.7 21 i A B0 K A A7 R AE - (n=6)
Fig.2 Effects of seabuckthorn pulp oil on cell survival rate of RAW264.7 cell oxidative damage

(n=6)

2.4 A HRRDHE

it DHE #t—D Gl DHE FHYEANARAT & B, BRATR B R BE A0 M SR 3 22 1] )
DHE FHYE4HBEAT & Hef] (F =15.763, P<0.01) , AN [alff) DHE FHYE4HART & et B
BEMEZESR (F=7.439, P<0.01) , Ml ES5HKEZEEZLEEH (F=2.16,P>0.05) . &
7R, 0.781%ZHAE %M [E] i DHE FHYE4E T & Ll 22 7 (P>0.05) . 6.250%70 kAR
WZHAE 2 h Ik DHE BHEEZEM (M2) 20 T 99%; 6 h I M2 ZHff)s/b 1 96%; 12 h i M2
AR T 91%; T4k F] 24 h i M2 4H > Rk 3] 47%. wI 0L, BEEI A E, b
R SR yOGT L P R AR B AR A B R BE (P<0.01) o 3.125% ) AR I ZHAE 2 h I
M2 U0 T 97%; 6 h BT M2 iU/ T 96%; 12 h i M2 41D T 91%; 24 h i
M2 4H gk T 30%. HEET L, VbR IR B A £ 3.125% 5 6.250% %) Al P iR A B T
P IEE R XA (P>0.05) (R 2 A 3) o A WA FHEE VD i il e % S b 15
s ] e, R A 9 2 s R A R 3 B8 A P I s 7 [R]— B[] S A 45 £ B )
P, B VDR R AR S ISP S B i D AR A kb . 7R — e IR EEE LY,
Bt LAV RS i P RA BE D S RIS S A [a) 2= R K

F 2 A[FIR VD IR ) DHE BH 40 g bt 431

Table 2 Proportion of DHE positive cells with different concentrations of seabuckthorn pulp oil

M2 Zif & B 4t (%) Percentage of M2 cell content (%)

ZH3 Group
2h 6 h 12h 24 h




H,0, 41 H,0,group 30.0#3.45 5845.63 64.745.91 80.646.14
0.781% ¥hi R ith+ Hy0, 4
0.781% seabuckthorn pulp 11.842.43 1444.35 13.142.25 22.645.36
oil + H,O, group
1.563% VR M+ Ho0, 41
1.563% seabuckthorn pulp 2.540.56 7.313.21 6.442.11 20.143.19
oil + H,O, group
3.125%b R Wi+ H,0, 41
3.125% seabuckthorn pulp 1.340.23 2.140.55 5.14+.63 20.843.64
oil+ H,0, group
6.250%0 MR+ H,0, 41
6.250% seabuckthorn pulp 0.840.14 2.6+78 4.7H4.31 15.844.61
oil + H,O, group
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The abscissa represents the results of cytometer detection at different times, and the ordinate represents the



seabuckthorn pulp oil group with different concentrations. M1 means normal cells, M2 is DHE positive cells.
K 3 VDRI AE G X HoO, 3 BRI 45473 40 AN [F] I T) ML/M2 24 i B 451
Fig.3 Proportions of M1 to M2 cells to H,0, damaged cells caused by seabuckthorn pulp oil at
different time

3 it

ARSI R Ho0, A 53475 4 AR BAG  JR AR 2 v R s i b i pe vt . sdad
Pik4h DPPH &3, VO MA i IGIR BELE 5% LA N HA BT BTt nl 0L ik S5 g 75 s FH isf
W IR B R AT o I8 MTT SEBRATRIL, BRI TE — e iR Y e T 2 At gn
MURIAETE 2 o FEABR/K T — P 30E T ¥l A B prsa el G 6548, 2016) . 1E
H SN E ST RS K IEPTE AT R, A RT3k — 25 ) B LRSI RIE AR
P RS PERLE S 25 FANE, T 3U85 E 5 R 0, PR A AR i B A R s

Ho0, & —FhE Z GRS, KEAFAE 2 IE I S RIEUR B, 5 3040 B N T P4
(reactive oxygen species, ROS)[J3E % (JuZA$i%, 2018) . AN E T H (O, )24l
PR AR B I8 RO AR TP E BRER(ROS) ™4 (ik524%, 2017) o WAt hae
151 1 HoOp S8 40 M A 375 256 1R SR 30 2385 SRR, VORI T e PR T B g & O I Ak
SR ISR A & O, J5, AT LASE A B W s T Sl i, SR RAET,
& K ZFI% (Dickinson et al., 2011) . DHE & 5 F R I 40 A oy EB S8 ALY B 3 1
KPR OGRS IR G A SR B s I O, FHVEANA A L], 45 R — PR 1 b
SR> T Oy PHIEZH M i, X AT R 2 V0 R xS A4 4 40 B AR 3 (A F i 2
—o SEERRIL, WRARMEMH 6 h NRRENF, (HRBEAE R REK, O BHPE4HAIY
ELABI BT 38 00, R DL i SR T S A 495 5 A PR P R e 08 B, YD IR I TT RE R 2
B8 2 URAT FH A BRI BT IR R0 X D 1 V0 SRty () A5 ) B A IR it 1 — e B
fas (RSEEE, 2017) o B& T Oy DAk, VOS5I S 5 H Athud B 40 i) Ak S od 72
ETEER DT VBRI R BN R A, RAERA VSR S 422, =
VORI B R RE AU YT B8 1 B EH B P D 2k B A R R A 1 o AT 75 3 — 2P B IE o AR 9 v i SR v
FE AR BT Tt T — @S, it B RIS T 1 B .
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