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Abstract: The purpose of this study was to determine whether the effect of mixed polysaccharides in inhibiting skin cell senescence is
superior to that of single polysaccharides by using different concentrations of H,O, to induce damage to human skin fibroblasts (HSF) and
human keratinocytes (HaCaT), on this basis, MTT assay and biochemical kit were used to detect cell viability and superoxide dismutase (SOD),
malondialdehyde (MDA) and hydroxyproline (HYP). The survival rates of HaCaT and HSF cell peroxidation models established in this
experiment were about 72.00% and 65.00%, respectively. The study found that the survival rate of the two single aging models was not
statistically different from that of the model group (p>0.05). The contents of SOD, MDA and HYP were not significantly different from those of
the model group except for individual indicators (»p>0.05). In the HaCaT cell aging model, the survival rate of the mixed polysaccharide group
was between 74.93% and 80.43%, the content of SOD was between 6.99 U/mg and 7.56 U/mg, the content of MDA was between 7.44 pmol/g
and 8.41umol/g, and the content of HYP was between 2.30 pmol/g and 2.43 pmol/g. In the HSF cell aging model, the survival rate of the mixed
polysaccharide group was between 76.23% and 78.14%, the content of SOD was between 6.30 U/mg and 8.90 U/mg, the content of MDA was
between 7.03 pumol/g and 8.93 pumol/g, and the content of HYP was between 2.19 umol/g and 2.53 pumol/g. The above indicators were
statistically significant compared with the model group (p<0.01 or p<0.05).Therefore, the overall improvement effect of the mixed
polysaccharide group was more significant, which can improve the survival rate of senescent epidermal cells, increase the SOD, HYP content

and reduce the MDA content of model cells. The study suggested that in the anti-H,0O,-induced HSF and HaCaT cell oxidative senescence
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experiments, the mixed polysaccharides of different polysaccharides were significantly more effective than the single polysaccharides alone, at

the same intervention concentration.
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Fig.1 Effects of H,O, on the growth morphology of HaCaT and
HSF cells
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HIRALEE HaCaT 4 A4 500 pmol/L 1] HyO, 5577
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22 B— LR HO0, B4 3 % 8 HaCaT 4

N7 78 3 R A AR AR I

Wi 2 DL 1 4558w, FIREEN 250 wmol/L
(1) HyO, #07E HaCaT 401, ABIRYLH ) TG #2408 72% /e
A, SIEEARAM L A Gt L (p<0.01). £E
AFIMRE T (50 pg/mL), FASZHENTLEE HaCaT 41
RG22 A AR, DUFh— 2 HE (M
SR (A, REZHAH (B). AfZHA (O,
IR R (D)) 1E 50 pg/mL IR X H,0, 3
HaCaT 4 M2 A A2 (4 i 22 53 3 8. 74.63%
74.52%- 76.98%- 77.15%, SR ZER A S
AR (p>0.05). Hrf SOD & & FRIE I 4
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ZUARIAR) SOD SEMR T IEHAHA BEW N
(»<0.05), TMPUFEFE—ZHE A, B. C. D 41453518 4.07
U/mg. 4.12 U/mg. 4.53 U/mg. 4.13 U/mg, 4 FfA[H]
ZWEAEAH IR FE N0 HoO, S 3K HaCaT 20,
7= LIS SOD W& AR T A it s, H
HEAAMLLHF TSI E R (p>0.05). HH MDA
EE RIS EH AR 53504 035 umol/g. 1.98
umol/g, M MDA & &M T IEHAHAE BEMT
f (p<0.0D), TUFHHE—ZHE AL B. C. D @5l
91.90. 1.75. 1.41. 1.09 pmol/g, 4 FhAS[FZKELEA
FERE R (50 pg/mL) X HyO, 2] HaCaT 4Hfi0%
AR S5 BT MDA & AR TR I
FRRE, HERT D4 (p<0.05) 4, HEHFLLT
S F(p>0.05). Fd HYP &3k 15 AR
535N 5.41 pmol/g. 1.82 pmol/g, HifIZH HYP &
FHECT IR A BBV TR (p<0.0D), TMPUFH—2
B A B+ C. D 41574 2.94. 2.82. 3.56. 3.58 umol/g,
4 FPAS[R Z WELEAR R FE N AT HoO, 31 HaCaT 4
P AR R EiEWh HYP B & B TR
FritiE (p<0.01 5% p<0.05).

£ B—EENT H0, Z 1K HaCaT HRATESEZR R A (LAEFRASAG
Table 1 Effect of single polysaccharide on survival rate and biochemical index of HaCaT cells induced by H,O, (n=5)

207 IO E F % SOD/(U/mg) MDA/(pmol/g) HYP/(umol/g)
4= Pl 100+0.51 4.63+0.17 0.35+0.18 5.4140.55
A 72.03+1.96™ 4.010.09" 1.9840.35" 1.82+0.34™

EESHE 74.63+2.01 4.07+0.40 1.90+0.48 2944037
RZSH4E 74.52£1.05 4.12+0.47 1.75£0.25 2.8240.09"
&Rt SR 76.98+1.76 4.53+0.43 1.410.24 3.56+0.62"
i % AE 77.15+0.52 4.13+0.06 1.09+0.11° 3.58+0.38"

E: HEAAE, p<0.05, "p<0.01; HAEAMILE, p<0.05, p<0.01. FAF.
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23 B—ZAEX HoO AL Hy HSF 20/

& 3 B—%HENT HO, S W EEERY HSF LRRaTE AR R A (LIt

IR
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MHRHM L ZE A SRR L (p<0.01). fEAFRIRE
T (50 pg/mL), FAZHEXLE HSF 4B 75 %
sz & A A, VUFpR—28 AL B. C. D 47
50 pg/mL HIREE 3T H,O, B HSF 42 A AL (1417
FIRRN: 67.22%. 84.46%. 89.04%. 77.12%, 5
BRI AR LL & 25 25 A AR 38 A P i, (RS
ML A, D HEREASGH R (p>0.05), B.

C HERAG R YL (p<0.05). H SOD &&E(
FIkIEH R 5354 4.26 U/mg. 2.88 U/mg,

H,0, F HSF Z AL 1) SOD & EAHE T IEH4A
BEWE TR (p<0.0D), MPUFHE—ZHE A, B. C. D
MmN 2.82 Umg. 3.16 U/mg. 3.02 Umg. 2.76
U/mg, 4 FAS[F ZHEAEA IR BE T %) HoO, 50 HSF
BRI SR BIEWH SOD (& EAHE TR
Fiteemr, (HEERMHM LTI ER (9>0.05).

HH MDA & EMFRIEIEFHAETIA 5N 3.60
umol/g. 9.38 umol/g, FAYZH MDA & &AM T IEH
HAEBZEMETE (p<0.01), MPUFHR—ZH AL B.
C. D 443524 5.77 umol/g. 7.54 umol/g+ 5.13 umol/g-
5.98 umol/g, 4 FHAN[FEZHELEM FIREE T X H,0, F3L
17 HSF 200 2555 iR MDA (198 SAHE
TR IIA R i, HRUR . (p<0.01 8¢ p<0.05).
H HYP & &I0RIEIEH HMBAIA 558 6. 13
umol/g. 3.48 umol/g, AV HYP & EAHK T IEH
AREETRE (p<0.0D), MMM HE—28 A, B C.
D #4354 3.38 umol/g. 3.44 umol/g. 3.76 pmol/g.
3.44 pmol/g, 4 FPAN[EZ FEAEARIRIARRE N4 HO, S5
(] HSF 4 bR RE 9% LiEWh HYP (8 25
THBH TR, RELRIFER (p>0.05),

B A % 4 HyO, £ 1 HaCaT 40 i 17 78 2 K.

2 B—ZHEXS H.0, 1L HSF RRRTRIE R R A LR RISAT

Table 2 Effect of single polysaccharide on H,O, aging HSF cell survival rate and biochemical index

205 WA E 3 % SOD/(U/mg) MDA/(umol/g) HYP/(umol/g)
A= p:| 100+3.42 4.26+0.24 3.60+1.00 6.13+0.33
A 62.41+7.10% 2.88+0.15" 9.38+0.37% 3.48+0.61%

ik % s 67.22+1.52 2.82+0.20 5.77+0.09” 3.38+0.80
RESH 84.46+9.31" 3.16+0.22 7.5440.12" 3.44+0.52
Lt % AE 89.04+9.71" 3.02+0.25 5.13£0.22" 3.76:+0.66
% AE 77.12+8.38 2.76£0.06 5.98+0.38" 3.44+0.48

7 3 IRAZHEXS H.0, 1K HaCaT HHRATFIER K (LHEFRAYSINE (n=5)

Table 3 Effect of compound polysaccharide on survival rate and biochemical index of H,O, aging HaCaT cells

207 IR E % SOD/(U/mg) MDA/(umol/g) HYP/(umol/g)
TaM 100+5.6 10.03+0.48 4.38+0.28 2.60+0.12
AL 72.47+0.38" 3.73+0.72% 11.83+0.50" 1.69+0.15"

Al 78.25+0.88" 7.56£0.06™ 7.55+0.71" 2.31+0.10"
A2 80.43+0.86" 7.55£0.09™ 7.44+0.05" 2.43+0.24"
A3 75.61+0.12" 7.05£0.47" 8.41+0.89" 2.31+0.12%
A4 74.93+0.48" 6.99+0.48" 7.55+0.82" 2.30+0.22"
A5 76.29+0.79" 7.14+0.46 7.65+0.74" 2.30+0.18"

REZHE A2 Hitmid b HaCaT 170G RSB 4.
Hr SOD & & Mk IEH HAERIZH 43 54 10.03

R LR R A

k4 DLRER 3 g5 Ps, SRR, R
ik % A HaCaT 40 /735 % HA B & % T B
(p<0.01); IRAEZHE Al. A2, A3, A4, AS 417F H,0,
# HaCaT M Z LB 270 08 78.25%
80.43%. 75.61%- 74.93%. 76.29%, JR& ZHHEEIT
At HaCaT AHHAEE 2 00MEFH SHB AR LA B
P (p<0.01 B p<0.05). FEAHFFIET (50 pg/mL),

62

U/mg. 3.73 U/mg, ME&EZHE Al. A2, A3, A4,
A5 A58 7.56 U/mg. 7.55 U/mg. 7.05 U/mg. 6.99
U/mg. 7.14 U/mg, 'foﬁﬂéﬁﬁtt?éﬁi’ﬂﬁéﬁﬁ‘Mi
X (p<0.01 8% p<0.05), H MDA & & 17K IEH
FREAIZH 3794 4.38 umol/g 11.83 umol/g, TMiRA é»’}
WAL A2, A3, Ad. AS HA535I10N 7.55 umol/g. 7.44
pumol/g. 8.41 pmol/g. 7.55 pmol/g. 7.65 pmol/g, 5%
A ZERIIF SR L (p<0.01 5L p<0.05),
Hp HYP &EMFRIAIEFHMBRIA S50 2.60
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umol/g. 1.69 pmol/g, TIMVEAZHE Al. A2, A3,

Ad. A5 AN 231 umol/g. 2.43 pmol/g. 2.31
pumol/g. 2.30 pmol/g. 2.30 pmol/g, SHREYZHALL %
SYE GRS (p<0.01 BY p<0.05); HIEH4HE
B, WA SOD Ml HYP &% R (p<0.01 5%
p<0.05). MDA RETtE (p<0.01); SHAIHEEL,

XA FIECAL LB IR & 20, ¥IReA RIRE FE 5
H,0, #&1k HaCaT 4fiffl SOD F1 HYP [17KF-AFafiii|
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Table 4 Effect of compound polysaccharide on H,O, aging HSF cell survival rate and biochemical index (n=5)

Fig.4 Effect of mixed polysaccharides on survival rate and

biochemical indexes of H,O, aging HaCaT cells

E HRGLUIIR, *p<0.05,
n=5. B 5F.

*p<0.05, “p<0.01;

2.5

A AR R

4 TREBHEX 0,k HSF YARETER R KA (LIEFRAISIND

#1<0.01;

S,

B % Mt HoOp 14 HSF 28 i 77 76 2= &

07| AT E F % SOD/(U/mg) MDA/(umol/g) HYP/(umol/g)

w4 100+6.02 9.83+0.18 2.82+0.44 2.84+0.13

AR 67.45+3.67™ 3.53£0.32" 10.62:0.38™ 0.97+0.02%

Al 78.05+5.33" 6.63+0.28" 8.93+0.54" 2.19+0.09"

A2 77.94+3.38" 6.47+0.59" 8.76+0.49” 2.33+0.07"

A3 76.23+3.72" 8.74+0.73™ 8.92+0.61" 2.35+0.08"

A4 76.98+4.41" 6.30£1.79° 8.63£0.52" 2.53+0.21"

A5 78.14+2.39™ 8.90+£0.23™ 7.03+0.10™ 2.20+0.15"
Wkl 5 DAL 4 85R PR, SIEWAHEL, R 78.14%, SEMHAMILZERA G E L (p<0.01 5
AL HSF 4G 5 B B3 VE T (p<0.01); p<0.05), REZHEREWIR AR IUAIH SOD. HYP &
BIRA Z M REN 0 HSF I A 0GR, AR RITR &, fiH MDA & &K, Hrh SOD S &R IR

T (50 pg/mL), AEIZHEEHITES ZHAH (Al.
A2. A3. Ad4. A5) 7£ H,0, 3 HSF 4HjZ sl
IR 5R: 78.05% 77.94%. 76.23%- 76.98%-

HAREAIZH 73595 9.83 U/mg. 3.53 U/mg, MRS
AL, A2, A3. A4, AS 50518 6.63 Umg. 6.47
U/mg. 8.74 U/mg. 6.30 U/mg. 8.90 U/mg, SH#ifI4
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M ZRBF SR L (p<0.01 B p<0.05), Hr
MDA & & 2K TEH AR ZH 53794 2.82 pmol/g
10.62 umol/g, TMREZHE Al. A2, A3, A4, ASH
4358 8.93 pmol/g. 8.76 umol/g. 8.92 umol/g. 8.63
umol/g. 7.03 umol/g, SHMAMELZERIA S
B X (p<0.01 5 p<0.05), HA HYP FEIIFREIEH
ZHFBETIZH 437510 2.84 umol/g+ 0.97 umol/g, T M7
HEZHE AL A2, A3, Ad. A5 A HIN 2.19 pmol/g-
2.33 umol/g. 2.35 umol/g. 2.53 pmol/g. 2.20 umol/g,
HRR A 22 R A G ¥ L (p<0.01 5%
p<0.05). SIEFAHIE, BAH G4 b HSF 404
ff) SOD #1 HYP &&ERE N (p<0.01). MDA &
BETRE (p<0.01); SERIAE, XFA R
BRI G 2 hE, HIREAFREE TR H0, 20 HSF
411 SOD #1 HYP HI/K-FA] MDA B4R FHorh
TRAZHE AS AR U B A
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Fig.5 Effect of mixed polysaccharides on H,O, aging HSF cell

survival rate and biochemical parameters
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REEMMAEE SR, SOD. MDA 1 HYP 7 &ka il
FHIABFRIZKT,  DIAZ PR S i bt s A ik
R HINE R AL SIS AR o

3.3 ARSI HHTEARE T, FRATIE FH Al R VU R 2
Wi WBIEEZHE (70%). RZEZHE (80%). At hi
(92%). TT#RZHE (86%). N TIAIF 4 NE—ZHE
H AR AR, BABE T AR A7 AR
FERCR I =/NREERERE, B 50, 100, 200 pmol/L,
53 I 5 PP 20 P 3 2 AR B AE = ANIREE T AL
b, S IERA. SR REFIRRIIEE, A1
RNV A MR 2 dane, FRRNZ 20,

FUCNTTINE WS, L. BT &2 E
RUHZRANTR], PRI, BATARHE 75 22 b i Akl 2 R
WRA T E IR () 50 pg/mL), HETH %
WELLIRA 20 (IR 2 HE+A M2 i+ R Z 2+
W) SR AN AT R A AL AR BRI o

34 {50 pg/mL BRREET, ToiReXT H0, E
HSF 4Hf15% HaCaT 401, VA 2 PR BGE AR I T
H—ZpE . SEHE, ANEE -2
DY SN & i=r an Rl W TN e A G =t N |
oy SRR, TRA Z P4 HaCaT #1 HSF 44
MIAEfFR R 2 R 2, JFH SOD &= RE MR
5, MDA &&ER% i, HYP SERERE. b,
PATE I LR G 2 BEAS FIRL LG 20 T4 i At die
PRSI, RIEA 28 AS $i HSF Fbkguf
H,0, ZAL IR AR e s 1T H0, 1k
HaCaT 4iffd, JRAZHE A2 MIRCRTE NiasE; H A2
5 AS BEfR 2 [R 2 E T AR .

3.5 LR EFTAR, FEXTHURE RS o 40 M A A 2
H,0, ZAsIe, WREZHE Chffl 2+ 2 i+
REZZWEAIIINZNE) B 55— 2 E 5
RORAT, R PR G Z PR H0, BUSEL.
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