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5 E: (8] AAREDKBHENTARSG S Z 2, - LRSI RA 1M S I RE
EHWH LS, AMRABERLTEGASIE, KTABREWETHL. S5 ThPRAK
WATR BEE AL, BARFERRBALTENMSEOKRRAK. [FE] A0 TR BHHRAERL
TEMSHE, AL PRABTEENZFRARL, RABFLEXNTLABRGSESE, KA@M
Bl 545 Fadie FAERY, AR ek 35 (MTT)EA0 400 & 5, )RR Z I E4ED NO 22, A #S
A E MR B QP IR 2 AR 4 LR KO BARAL, AT K B % AR R R AL R R LB R R KK
. RIRALREB ARG BN BB LR R G- L REF AN 0, IR S MDA
Adehha, [£R] RREMRABRALEEMSBEENERARFSE ST EFKK, EPRHE T
A H (Bacillus subtilis) CCFM1162 #= 165-M1. F B3 H (Lactobacillus casei) CCFM1073. ¥ 7 K5L
AF & (L. reuteriy CCFM8631. 7% 8 LA (L. sakei) GD17-9 #97% B 4485, ) & T 2.0x10° CFU/mL;
) B B B4 (Saccharomyces cerevisiae) HN7-AS5. FB&FLAFH CCEM1073. T 7 K FLAFH CCFM8631.
FBIATH GD17-9 KA LTS B S48~ 38 G, L2 137gL vk, GESBEZERER
#, BT EFAFH CCEM1073. F# K FUAFHE CCEFM8631. #FBILATE GD17-9. BR/AEEE HN7-AS
89 K B BB AT e KA BOR, 4R BT AT A AR K B B HE 3T+ 2w A BLER 4h (sodium dodecyl
sulfate, SDS)#% ¥ 49 HaCaT 40/ /4% F ¥ A K, miFEIAFH GD17-9. F#KILAFHE CCFM8631.
T B FATE CCFM1073. BRIB B4 HN7-AS 69 & B4 % 4B %+ MAKA5 % 4 (lipopolysaccharide, LPS)#% -3 #)
RAW264.7 @) NO &2 2 REHF, ¥ FHEIHATEH GD17-9. FHFRKIATH CCFM8631 494 B % 4%
DRNEART 81%An 71%. oF R S4B . @Y RAZETN, RBRABIAFE GD17-9 4%
R E CCFM8631 &K B 6 Rl 5 E AL % 42 AT 3h 40 47 Pk Sh 2B E, R I T K FLAT A CCFM8631
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KEHRLEEMSBHRLGT. (D] HEFRK. SBZSUAMEADWER G HRAK, F
1 RAATE CCEMB631 AR AR T Rl T 34 % 48 40 SR .,
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polysaccharide with skincare efficacy
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Abstract: [Objective] The microbial fermentation of plant can increase the yield of
polysaccharide and transform the original plant polysaccharide into a new fermentative
polysaccharide with higher activity. According to the viable count, yield of Saussurea
involucrata polysaccharide, and skincare efficacy, we conducted strain screening, aiming to
obtain a strain suitable for the production of S. involucrata polysaccharide. [Methods]
Different strains were used to produce S. involucrata polysaccharide. The viable count was
determined by plate colony counting method, and the content of polysaccharide in the
fermentation broth was determined by anthrone colorimetry. The cell models of barrier damage
and inflammation were used to evaluate the skincare efficacy of the polysaccharide in cells,
with the cell viability measured by MTT method and NO content measured by Griess method.
The mouse model of atopic dermatitis was used to evaluate the efficacy of the polysaccharide
in animals in terms of skin appearance, trans-epidermal water loss, skin pathology, changes in
epidermal thickness, and the barrier protein filaggrin of skin tissue. [Results] There were
significant differences in the viable count and yield of crude polysaccharide after fermentation
by different strains. The viable counts of Bacillus subtilis CCFM1162, B. subtilis 165-M1,
Lactobacillus casei CCFM1073, L. reuteri CCFM8631, and L. sakei GD17-9 were no less than
2.0x10° CFU/mL and higher than those of the other strains. However, Saccharomyces
cerevisiae HN7-AS5, L. casei CCFM1073, L. reuteri CCFM8631, and L. sakei GD17-9
produced more than 1.37 g/L polysaccharide. On the basis of the polysaccharide yield and the
viable count, the skincare efficacy of crude polysaccharide from S. involucrata fermented by L.
casei CCFM1073, L. reuteri CCFM8631, L. sakei GD17-9, and S. cerevisiae HN7-A5 was
evaluated with cell models. The results showed that the polysaccharides produced by the
selected strains had little effect on the survival rate of HaCaT cells induced by sodium lauryl
sulfate, while the polysaccharides decreased the NO content in the RAW264.7 cells exposed to
lipopolysaccharide (LPS). The polysaccharides produced by L. sakei GD17-9 and L. reuteri
CCFM8631 had better effect, reducing the NO content by 81% and 71%, respectively.
According to the viable count, polysaccharide yield, and the skincare efficacy in cell models,
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we selected the crude polysaccharides from S. involucrata fermented by L. sakei GD17-9 and
L. reuteri CCFM8631 to validate the skincare efficacy in the animal model. The results showed
that the crude polysaccharides from S. involucrata fermented by L. reuteri CCFM8631 had
better skincare efficacy. [Conclusion] L. reuteri CCFM8631 was the most suitable strain for
the production of crude polysaccharide from S. involucrata, considering the viable count, the
polysaccharide yield, and the skincare efficacy in cell and animal models.

Keywords: Saussurea involucrata; crude polysaccharide; Lactobacillus reuteri CCFM8631;
polysaccharide yield; viable count; skincare efficacy
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1.1.2 E=Fk

PR TIE LR 1.
1.1.3  SCIGZmpavk

HaCaT 4i/itd . RAW264.7 4iifit, i T 5%
T2 [ LR RE SR AR O o
1.1.4 SR

SR/ BALB/C, SRIET) ARE B85
Y, LR PR YERTIE . SCXX(H-)2018-
002; SEREIEFHFATIE: SYXK(#)2018-0186.
1.1.5 X5

JRE IR, A RE . TR . JOKEARE . G
KRN . MgSO4TH,0, MnSO,H,0. #ERA
T8 KoHPO, L 80, =4 LR L LFE M HySO4.
BN . HEE . ZHIOR . RN e, s,
RGP ] 5 BERHR A FMS528, %
BERERE B A FR A A 5 e BLARR B (sodium
dodecyl sulfate, SDS). BEMAE(MTT), —H ZEIEIN
(dimethyl sulfoxide, DMSO), REFAYRHEATHR
/Nl 3 JEZ Bi(lipopolysaccharide, LPS), Sigma /A A ;
155 B Bz 27 B (dulbecco’s modified eagle medium,
DMEM). fa4Iify, FEER KRB A BRA F;
Jomt, A MR AR A BR A W] 5 2R Rk
. (phenylmethylsulfonyl fluoride, PMSF), | BFiz
THEARHIRMARRA A, AL A NOYIA A
/N B 2 R A (filaggring, FLG) [ B¢ 4o &
(enzyme-linked immunosorbent assay, ELISA)i#]
&, TLINER AR PR

*®1 EHRKIR

Table 1 Source of the strain

1.2 &5

FE20 %Y pH i, EL3002 B, T K-, Hks
-FeA| 2R ABR A F s MS 3 basic B fig i
Gite, IKA /7] ; MLS-3750 7 i i i R K i
SANYO /3 Fl; ZHJH-C1115B Bl#E& TAE G, |
TR YR A BT AR il 3 A R s GRP-9080 7Y
B K SCE LR 2240, AR SRR A TR A
) ; T&J-Minipod 1Lx8 FI 3k F-47 % Betif | it
DhIRAEY TREA RA R ; KQ-300B 75 i Uk
Bl. SCIENTZ-48 il i AU IEAL, T 98T
YR A BRA F s R R O,
Eppendorf 1] ; UV-2450 K506,
/s A Freeze-dryer Lyobeta SPS X B AR
THL, Telstar 24 A) ; KRB % 0L, Beckman
ONHEy R R EOHL, Eppendorf A H] .

1.3 ETZHEEFERLAEBRUEEES
PERE E BE
1.3.1 HEHRFENSESF

(1) BEMRIE LI F5 EL I h .

MRS }iFR 5 R AT IR (g/L) . HIAHE 20,
FERRRY 5, BRER MG 10, RAE 10, JOKLR
12, MgSO47H,0 0.58, MnSO,-H,0 0.25, #F
BR A %% 2, K,HPO,-3H,0 2.6, ik 80 1 mL,
pH 6.2-6.4, 115 °CK & 20 min,

YPD 557 BE-Ki SR B L T (/L) . BEERHY 10,
JEEE 1R 10, #5454 20, pH 6.2-6.4, 115 °CK

20 min,

Species Strains

Source

Lactobacillus Lactobacillus sake GD17-9

Lactobacillus rhamnosus CCFM237

Food Microbiology Collection
Center of Jiangnan University

Lactobacillus plantarum CCFM8661

Lactobacillus casei CCFM1073

Lactobacillus helveticus M10

Lactobacillus reuteri CCFM8631

Bacillus Bacillus subtilis 165-M1
Bacillus subtilis CCFM1162
Yeast Saccharomyces cerevisiae HNT-AS
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LB B i B el 2R A TR (g/L) s TR
W 10, BBy 5,NaCl 10, pH 6.2-6.4,115 °C
KA 20 min,

(2) WPRIGEL SRS

W8 T80 cCryH MM R A& WU, MR
JH 22 Tl 2 il B TR VR A AR 8% % R b P Al
2k, T 37 cClEIEFRAA T FE 24-48 h, JH#E
FIER PR E A B BT T PRI TR 7,
FERNF] 5 mL. MRS/YPD/LB Wifk&s 323k, 78
37 °ClEIRREFRAH R SR 12-18 ho IR 100 pL
PR E] 5 mL. MRS/YPD/LB Wiikss a5k,
FEFE 12-18 h J5 15 2136 105 BRI LAt
ZJE AT LA A 2 Rk ke R R B A T R T -
132 RULEZEHEZEAR

(1) KPR IR BRI LR .

FURF R & B FR 2R (g/L) . R I S 2 i
30, EELRERY FM 528 10, JTG/K R4 2,
MgSO,-7H,0 0.58, MnSO4 H,0 0.25, MR 4%
TH% 2, KoHPO,3H,0 2.6, HhiE 80 1 mL, pH
6.2-6.4, 115 °CK# 20 min.

MR 2R AAE I R e 2R 5k (g/L) : RINE FEM
ZB 30, BEEHRK FMS28 10, NaCl 10, pH
6.2-6.4, 115 °CK [ 20 min,

FEhE R TR R (/L) . RINEGER 2 HE 30,
I EER A FM528 10, BEE S 10, pH 6.2-6.4,
115 °C’K I 20 min,

(2) RINFIHEHZ R EE

WG AR O FLAT TR AR 2R AT IR L ERE DA
SUERN RN BIHEA 1.3.2 ()R I R B SE
b FUAFR . AEZFAUAFRI7E 37 °CF L pH %
HI7E 6.0 K555 16 h J5, SRAEART B & kit
ITIGTTTEL, 24 h 85 R W FERETE 30 °CAcAF
. pH#&EHILE 6.0 B55% 48 h, IFATIERETTEL,
[Fi) B 45 o K 1% o
1.3.3  ZHEREURINE

¥ 1.3.2 Hr Q)Y & B 4500 W,

10 min, 25 °C), [HEFERfE ., BAER, #E
Tk X R e S 2 W i Rg e, r DA R R O
R 2 B AR PR R AR s N L 23
LMY,

1.4 %B2 BRI IR IVBUEN

1.4.1 HaCaT 4BEIEF

(1) Ba¥EFE: 90% DMEM ik st
+10%JR2F 1ML +100 U/mL 75 . &R,

(2) HIIEF . T 37°C. 5% CO,. HiFNE
JE R IR AE T 5 5E HaCaT 40, TR4055) 90%
A ARG AR R Lo kiR, PBS Ui
BRARSE ARG FRAL, BN AL, WS8R A A
1EIHAE, WRATIF AR 4R A A2, 1 000 r/min 5.0
5 min, SERNFRILEBANM, EKEFE; BOE
B FLIRAS B (0 20 B 3258
1.42 RAW264.7 fHAELEF

(1) Ba¥EFHE: 90% DMEM Eifis o 5+
10%6 45 M35 +100 U/mL 75 . BEF 2,

(2) MERESE: T 37°C. 5% CO, M FIE i
BrFArh B 9% RAW264.7 i, 157 455 5] 90%
ARG SR SR RTaREFRIE, PBS UEAsE
RGEAREF L, A 2 mL B2 RG34
B TTK AR EIFT ok, AT SRR B B 0
1 200 r/min Z5.0> 3 min, YEMEIIIE, E2kE
TR RN, AT BOM A K FIRES
R A7 4t EL R 52 50
1.43 MTT AN AAIER

SIS M BAPEXTREZ . SDS BEAIZH Fn &
BERE AL, Rl 3 ANEEFL. 4 HaCaT 4
PLEEAL 5 000 A% 4R T 96 fLAR HHE 57
24 h, FRFEHFW, HiS SDS 50 pg/mL i
SEARE R SLARSE R SF 24 h, B R R TR 2 A
TR IR) 2 TR 22 1 58 42 15 3R LUK SEE 24 he

FrEB IR, BER 5% bR 7 M) (phosphate-
buffered saline, PBS)IE LR A B F- Mk, AL
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MTT TAEM 100 L, THEFRFFHAREFE 34 h,
75 MTT TAEW, BFLIMA 150 pL DMSO ¥%
W, THRG & L3RS 5 min J5, BEbs {0
ODs7o WA WG ETH -

1.44 1SEERNERN NO B2

ARG - RAW264.7 401 3:F0 T 6 FLAR
HlESE, BEFL 1X10° N4, 555% 24 he

LPS 155 : BHML J B X REZH | LPS 527
., ZHETH . AP R g R Rk,
AV ZH FF R B 5 5 pug/mL LPS F5¢ 4%
R, YREEREFE 24 h,

ZoHWET 10« B X B 2 AR A 2 o 3 5E 4
FRHE, T TR B 5 AN RV B A 22 W i) 5 4 s
Fidk, AR 241,

G NO 7 it 4 B A 5 7 i
50 uL F 96 #ieHr, hnAAE BRI NO F
it ARSI ODsao WAMOGRE , HIMERRHEM
£k, 1A NO &,

1.5 A B BERNNIP BRI ST -
151 24 Z 8 & & & (2,4-dinitro fluoro
benzene, DNFB)i% i& Fi

(1) 0.25% (g/mL) 2,4 —filHEFER A K
100 mg 2,4 —fif LUK . 30 mL AT 10 mL #
RIS

(2) 0.20% (g/mL) 2,4 —fiHEFIE RS> A
80 mg 2,4 SIS . 30 mL PAIFAI 10 mL
M
152 ZHERIZL BRI

(1) Bk 2.

*2 ZRERYIAELRS

Table 2 Polysaccharide extract cream formula

(2) il . BHIMAR, B R 3.9 g f
BRER 2.1 g FLALH] s BEHIAKRAE 1, AR 1.5 g
RREEIREZRE . 2.4 g HIlA 10 g /K; Bl
KAH 2, W4T M 0.03 g JRIA4: LHEF 20 g K (K
TMAZE 90 °C), FIAKA 1. JHAHFIKAE 2
LB R, KM 1 ZERALEm A, B
GRS INAKA 2, iR
1.53 SWHi¥Is4A

SRS o A QRN R IR PR L
B4 H/dl). BERIL (R /IN B R S T FL A
4 HUAL) . 25t B (BB /N BROUR TR L L
0.5%ik JEMA I FLE 4 H/4L) FE M 4 (BRI BUR
PRILTFLE A 5% MR 2L 4 H/4).
1.54 SCIOTN4IALIE

RS /NEUT SEBRETIE A 5 2 d, BEAL
SIS HRRIC T . T — KR ZIHT 24 h,
INREHRE, FRER K 2 em>4 cm.

WL 551 R, A B AL TREK 0.25%
2,4 “HHFEEECE 100 L, HIS(NAMETE 25 uL,
B3 RIR 1K, 20 52 0L, BERIRIK
0.2% 2,4 ARG 100 uL, &3 d 1k, 3t
2K, BRI R R AR

2. TR 2 WG 24 h JFIREG 2,
RV Je 23 I TR PR S L 0T, 20T B2 v
I 0.5%IK e IEFLE , FEAARME i 2
BsLE, BR2Wk, H8d,

B Ry as e, SRR A FE/NEL . B
5 0B Bz RZH 2143 5 F—80 °CURFEEY, 4%% 58 H i
e £

Add material Amount added (g) Effect
Unfermented/Fermented polysaccharides 1.50 The main drug
Squalane sharks 3.90 Oil phase

Emulsifier (Montanov S) 2.10 Surfactant

Glycerin 2.40 Water phase, humectant
Ethyl ester of nipagin 0.03 Preservatives

Distilled water Volume to 30.00 mL Solvent
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1.5.5 REBKBLRMRERZRKEMR 5E

THIEMIREE ST (R 22-24 °C, ¥
40%-60%, JCBHYGCE S, JoXO)FEAT B RAH A=
PREGHRM, {6 S FE BEARMIL . 283 Bz e KA
53T % R k2% B R4 T 3 WA 8 I 28 Bz O 7K
M
1.5.6 EBEKALREBERREEEZWMRGE

() . Wik, B, RS, R
A 117N BBz JPR 2 407 1 351 b T 20 b, B 5
FECONH M EE, [ A SR O
(70%. 75%. 80%. 85%. 90%. 95%. J/KZ
BEL, JoK B HEATIBK, 9 S RE K
A A 2 he SRAPIAE R RE L TEN
BEWITE R 1 he RS IRAR thEA T, IR
FRTE 58-60 °C, M 2 ho TEHEAT A i G 1 v
PRUEZH 2l B A AE A b, B OR U0 R )5 BE R
FEE R /I B R T LAV 18 -

Q) Vil #Meh. Bh. RE. BJHho AU
FHLEEAT Y R, SR 5 K VR 1 i A K TR
(W B SR B AT R 22, bk SR 400 A8 A AR
1), ¥HRE N 60 °C, AN 30 min, FH
ARG Yot J5 RIS R R T3 R,
AAARAE

(3) TERGEE T WL J Bk A1 800 Fr 445
FHEIE A8 4 1PP6 43 5l 4 3k 1) 1 1Y
Bz kRN,

1.5.7 KRB LRFEER-FLG Wik G A

(1) FEAATAEIE . FRICIN B BB 52400 Y B ik
HA 0.1 g WHERSFKE D, TEHKEPIA 4
WNNER, A 500 pL 1 mmol/mL f4 PMSF,
PERTIN L SIS (SR A FE SRS LA 4 °CUKAR T
¥ 30 min, B2 RS AT TIONRE AL A, 21
ZUFEEAL A TAES B B 60 Hz #1270 s, &)
WFyr A2 KR SUSHW, #R)5 10 000 r/min

B0 6 min, WA FIEW, B 2K, FIEW-20 °C
TRAFFFI

(2) BEEFRASIN o AR E S FAE S 50 pL/AL
FXF R ALY, SRS IPUIAR T AR 50 pL/AL,
B 5 s AT, 37 °CHEYEIUY 30 min, PR :
BFLA, H TAERRIRE 350 nL/ALFE ik
W5 W, BEIKRIEING 30 s, fE FHWOKAEAT . fn
FEFRICH 100 pL/fL, 37 °CHREESLY 30 min,
e (A ). S IIEY A 50 uL/AL,
iKY B 50 uL/AL, #25248% 5 min 5], 37 °Cik
R 15 mine 240k IIAZIEWE 50 pL/AL,
BIRGIRS), 2k, EFRYT 450 nm 4k
B E £l oD A",
1.6 BRSO

SEIGRICHE R SPSS 21.0 A HrAbEE, LISE3
HEPr 2o, R ZR J7 2253 BT (analysis
of variance, ANOVA) (DUNCAN #5547 i 2
P HT, P<0.05 WA k2R 83 KH Origin
2018 AR FRAE I, SCar A IE 3 I

2 ZERE54

21 AREEABRLUEEHEZERNER
BEZRTENH
211 RUEEMEZELBENEERSH
AR IS 2R R LR 1.1.2
HRHG O BRI, 45 ANIE 1 s, I RO s AR
IR B ZE AT B8 (Bacillus  subtilis) CCEFM1162
(11x10° CFU/mL) . #f ¥ 2§ fl T & 165-M1
(10x10® CFU/mL) . TB&FLIF IR (Lactobacillus casei)
CCFM1073 (6.5x10° CFU/mL), % 17 FCFLAT#i (L.
reuteri) CCFM8631 (5.3x10° CFU/mL) ., 14 FLFT
B (L. sakei) GD17-9 (2.0x10° CFU/mL), ‘Ef1HY
W HEBIIAMET 2.0x10° CFU/mL, #UHES
FER INE R 2R FAE K, Wl A KRR
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INEEMZhE . S Ra RR W, S
FE TR A | P . SRS S 25
A KA B R4, B53% 24 h IS BB ik F)
(1.3x10°-2.3x10% CFU/mL; i "EHEEER 1H 7E 44 55
AN B AL ARAEZNR TP AR RAT, bR
3 24 h G BT ik (2.8%10%- 5.3x10%) CFU/mL,
XA 5T 45 S A K 1L SR 2 R R 2 R
AR AR TR RRTE TRECH I . A, ARTFSE TR
KRG SR AL O LUK 1 35 S A 22 WA S M — Ak
U8, FERRAEEEFD G AR K AT, UEBH TR A T LA A
RS 2 A I 5 b A A
212 AREHABRXLEEHZRENZE
EESH

NG/ V-3 - SNINES 3 EZ I 0ES
PRANE] . AW DL 2R RO AR bR, UK B
R EE TR 2 W 1 32 B A R

Number of live bacteria (x10® CFU/mL)

1 TREHRERLEEHESEREFE LIEF
HYEE

Figure 1 Viable number of different strains cultured
on Saussurea involucrata crude polysaccharide
medium. Data are means+standard deviation (n=3).

P4 actamicro@im.ac.cn, 7 010-64807516

SERNE 2 s, I kR RS RIS %2
WHP R R T 2 AR A Pt (HRRITRTRE
FAEZES:, MU 2™t e IR U2 Ry
fEtE HN7-AS (1.62 g/L), THEFLFFE CCFM1073
(147 gL). PHHFUFHE CCFMS8631 (1.43 g/L).
THWFL A # GD17-9 (137 g/L) . M & 2F {0 FF
B 165-M1 (1.30 g/L). HHYFLFFE CCFM8661
(1.29 g/lL). B L-FUATFE M10 (1.28 g/L). ERAHETL
FF# CCFM237 (128 g/L) . #% B 2 #1 F &
CCFM1162 (1.23 g/L)., Hrf, BREREELE HN7-AS .
THEZLFFE CCFM1073 . BT CCFMS8631
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Figure 2 Polysaccharide yield of Saussurea
involucrata crude polysaccharide fermented by
different strains. Data are means+standard deviation
(n=3).
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Figure 3 Effect of polysaccharide from Saussurea
involucrata on the survival rate of HaCaT cells
induced by SDS. Data are means+standard deviation
(n=3). Different letters represent significant
differences in different treatments (P<0.05). Control
group: Normal cells; Model group: HaCaT cells
induced by SDS. The same below.
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Figure 4 Effect of polysaccharide from Saussurea
involucrata on NO content in RAW264.7 cells
induced by LPS. Data are means+standard deviation
(n=3). Different letters represent significant
differences in different treatments (P<0.05). RAW?264.7
cells were induced by LPS in model group and
control group.
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Figure 5 Apparent pictures of different samples. A:
Blank group, matrix cream applied to normal mice. B:
Model group, matrix cream applied to atopic
dermatitis mice. C: Drug control group, matrix cream
and 0.5% prednisolone cream applied to atopic
dermatitis mice. D: Sample group, matrix cream+5%
unfermented Saussurea involucrata polysaccharide
extract cream applied to atopic dermatitis mice. E:
Sample group, matrix cream+5% Lactobacillus
reuteri CCFM8631 fermented Saussurea involucrata
polysaccharide extract cream applied to atopic
dermatitis mice. F: Sample group, the mice were
treated with matrix cream and 5% Lactobacillus sake
GD17-9 fermented Saussurea involucrata
polysaccharide extract cream, and the mice were
treated with atopic dermatitis cream.



JEEES | MAEWE, 2023, 63(4)

1561

UF, HARHC 259 %0 B A9 47 R RCR R 1 R B
[l Hrp BRI CCFM8631 KM ZHE
ROR AL, RISAR B K s i RCR ek o
232 RIRERKRKETN

2 J7 J¢ JK K (transdermal water loss rate,
TEWL) 2 DAl J2 IR 7K 3 371 )2 D B8 /Y 81 3 2
B, IR ERERS B3Rz A0 TWEL /] DL
FABRARE N 1 h A 227K 53 I 1 m?® 1 B2 R 2 1T
AJER S, B KRR TWEL #0505k
FRBEINRERN A T ARG RE B8 ; TWEL (BB, B2
JRIK PR AG: , Bz JR A BB ACR A 2

niEl 6 firzs , 5543 LA T, T ZH ) TWEL

= wh
= =
1

(o8]
=
T

Percutaneous water loss rate (%)

& &
& ¢ % % 9
Q\o\ o&\ & é@e Ccf‘ @\@0
00 Yx\ @%C 3 QC:Q o \\f:%
& ¢
-@bQ :\\\N\' \60
& &V
@ o
\>§\ A%
Strains

Bl 6 AEHARRIKKERKIKETH

Figure 6 Changes of skin transdermal water loss
rate in different samples. Data are means+standard
deviation (n=3). Different letters represent significant
differences in different treatments (P<0.05). Blank
group: Normal mice smeared with matrix cream;
Model group: Atopic dermatitis mice smeared with
matrix cream; Drug control group: Mice with atopic
dermatitis smeared with matrix cream and 0.5%
prednisolone cream; Sample group: Atopic dermatitis
mice were smeared with matrix cream+5%
polysaccharide extract cream.
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AT E /N B R R E , LW RIE I LA
7 GD17-9 F1% JF [CFLA 1A CCFM863 1 Pl fi bk
X R HLIE R EER . ik 3 s, 5
25 FXBRAH.(20 um)AH HE, FRAYZH (199 um)ZR 7
JERER BN SARIAA L, PrA AR Al
N i R I O N S WG SR\ | = i 7 I o
GD17-9 (110 pm)FZ HFICFLATE CCFM8631
(98 pm)/5 AIRSCR B R TREALIA , (HACRECK
KWL (50 pm) ARG HETF. Nam ZBURGHFSE
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7 ERRALRIEL L (HE $6)

Figure 7 Histopathological changes of skin (HE
staining). A: Blank group, matrix cream applied to
normal mice. B: Model group, matrix cream applied
to atopic dermatitis mice. C: Drug control group,
matrix cream and 0.5% prednisolone cream applied
to atopic dermatitis mice. D: Sample group, matrix
cream+5% unfermented Saussurea involucrata
polysaccharide extract cream applied to atopic
dermatitis mice. E: Sample group, matrix cream+5%
Lactobacillus  reuteri  CCFM8631  fermented
Saussurea involucrata polysaccharide extract cream
applied to atopic dermatitis mice. F: Sample group,
the mice were treated with matrix cream and 5%
Lactobacillus sake GD17-9 fermented Saussurea
involucrata polysaccharide extract cream, and the
mice were treated with atopic dermatitis cream.
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Table 3 Changes of epidermal thickness of skin
tissue

Experimental group Thickness of epidermis (pm)

Blank group 20
Model group 199
Drug control group 52
Unfermented polysaccharide 50
group

Lactobacillus reuteri 98

CCFMS8631 group
Lactobacillus sake GD17-9 110

group

Blank group: Normal mice smeared with matrix cream;
Model group: Atopic dermatitis mice smeared with matrix
cream; Drug control group: Mice with atopic dermatitis
smeared with matrix cream and 0.5% prednisolone cream;
Sample group: Atopic dermatitis mice were smeared with
matrix cream+5% polysaccharide extract cream.
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Figure 8 Changes in the expression of skin barrier
protein FLG. Data are meanststandard deviation
(n=3). Different Iletters represent significant
differences in different treatments (P<0.05). Blank
group: Normal mice smeared with matrix cream;
Model group: Atopic dermatitis mice smeared with
matrix cream; Drug control group: Mice with atopic
dermatitis smeared with matrix cream and 0.5%
prednisolone cream; Sample group: Atopic dermatitis
mice were smeared with matrix cream+5%
polysaccharide extract cream.
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