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Comprehensive Evaluation of Dry Skin and Intervention of Tremella Polysaccharides Based on the
Model Mice with Outer-dry Skin

FU Kaili, LIU Xiaoyuan, WU Shuhui, GENG Yiwei, DENG Yan*(School of Traditional Chinese Medicine, Southern
Medical University, Guangzhou 510515, China)

ABSTRACT: OBJECTIVE To evaluate the skin of mice comprehensively and study the effect of intervention with tremella
polysaccharides by establishing mice model with outer-dry skin. METHODS Ten KM mice were placed in an artificial climate
chamber to establish the model mice with outer-dry skin according to the "temperature-humidity-wind" comprehensive
conditions; while other 90 KM mice, except the blank group, were kept under the conditions of external dryness. The
intervention study of tremella polysaccharides was divided into oral and topical administration, mice of oral administration were
randomly divided into blank control group and model control group (equal saline), tremella polysaccharide groups (400, 200,
100 mg-kg ™" tremella polysaccharide); mice of topical administration were randomly divided into percutaneous blank group and
model group (equal physiological saline), tremella polysaccharide group (tremella polysaccharide 10 mg-cm™2) and positive
control group (HA 10 mg-cm™2), each group was treated by different ways of administration once a day for 20 days. The surface
characteristics, water content, tissue structure, HA and AQP3 expression of mice were counted as obervation indicators of the
skin situation under the intervention of Tremella polysaccharides with different administration methods. RESULTS After
comprehensive evaluation of skin, the model was established successfully. Under the intervention of Tremella polysaccharides,
compared with the blank group, the skin water content, HA and AQP3 content of the model group with oral and topical
administration was decreased (P<0.05). Compared with the model group, the water content, HA content and AQP3 expression
were significantly increased in each drug group (P<0.05), and the effect of 400 mg-kg™' tremella polysaccharide group was the
best among oral groups and the topical tremella polysaccharide group was better than that of the positive control group among
the external administration groups (P<0.05). Compared with the model group, the skin of each drug group, without obvious
dandruff and crack, became sleeker and glossier; the hair of mice grew normally, the skin structure was intact, and the number of
hair follicles and sebaceous glands increase. CONCLUSION Based on the theory of external dryness resulting in skin dryness,
tremella polysaccharides can alleviate dryness of skin effectively that may related to the regulation of HA and AQP3 in the skin
KEYWORDS: tremella polysaccharide; skin; dryness; AQP3; hyaluronic acid
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RN AR 283, T B2 R 25 5 H BT 6
RS SR RS R. EW EREKERN
LB KO 18%~20%M, W 5 b T B BT (IR
Ao BT O R AR, R = SRR R
PR, ERREZEEDURRE, ME, HE, g3
SR P MR H O AR B R B AR H (Tremella
Sfuciformis Berk) ) T4k, X4 AKRE ., FH,
FEE FIME R 25 R AN R PO ik
REEZ) (ARENH) SR ICHRT BA A
I, PERA AR TR 76K 0 PR AN R A AT
R IER B RE A 0 R TR IR . R 2 0
VENEREI R B, DR 25 B su R I HL AL
A %P BRI p s AR B
AL T, BAR H AT O R L A
IKARIE TR AR SR 20, (ER R
o RELBCRHAGHNER. SN 2 M2,
41 FHAR B 22 0 701 R bk A BB /IN R, R
W IR A BT - SR SRR B
BRURZ Bk, 0 A 2 R A M N BROBE Y PR 7 v, FEXE
RN BRBEAT B R TR SR A VAN, WD AR B 22
TS /N B R RAARAE . Sk E . HAEH.
% W 1R (hyaluronic acid, HA)® & DA /KB IE &
F-3(aquaporin-3, AQP3)FRIAEMFM, RGILIE
Wk SPFHERE 20 2 Fheh 2518480 B R A1 g i
B/ R 9T 30 L
1 #8
1.1 W

BEEFZEHAR 110 B, Q3%F, Az
18~22 g, EHJT MR 25 K5 SEE B W iR 4L,
EHIES: SCXK(#)2013-0034. ASZIGFRAG M
S 24 K2R S BG sh S B R S HEHE (LT SR 5
$20180008).

1.2 RS R

B 2 W5 2 e 7 R BLR 5 R 2 T = A
WH(HE, WHFME T KE G, 5 GB7096)iE
AT A BB P RS, B, Ak By
— R 2, BR- A EPTIE R E S BN
88.37%, FHIS; LA B #h K FC il .

BCA 8 1 B I 5 579 2 (P o B AR AR 4
RAERAT, #t5: EG20190925); EDTA HiJE &
(RN R REMREARAR, #5:
G1206); HA 2 & kI & (rd 52 A% DA A Pt
KARAT, #its: 201809); #bl AQP3 £ 7il#
Pk (RN TR REVMRFEAR AR, fits:
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GB11395); HRP fxic il EHi % iR (FH 2 DAKO, #t
5: K5007); DAB R f5|(F1# DAKO, #it5:
K5007); Jo/K ZBE. HIR 33 BH 5 R A S T
B b g, BRI SRt

1.3 fx &

CP225D B4 o - fil i K~ (11 [ 98 2 1) i kL 2
IXAREBRAF): HC-3018R B 3k vA 1 B oL (%
B R R EAER A R A F]); LRH-250 A T4
R M (7 AREBRIT AU ) FC-0501 K2 kK73
MR FEIIYLIR); BMF-800 78 B it
HAY B A BRAT]): RM2016 B3 34 A HL(_E ik
FAXBA IR A ) IB-P5 R A HL R AR A BT
HIRAFD.

2

21 S KREY

2,11 ERAMED R 5 MEE K20 K
EH/NREENL N 2 H, BIEF AR, &
RIPEMRTRE 3 d JE, HEBTRIEEHERE, £ 2 omx
3cm, REFEHMLEERS. EXEHETATSM®E
FE YA IR 0 7% A ZH A M IR AR
MR- X7 ZRA SR LR FE (2242)°C A XTI FE
(3342)%, EFFIREEEE AL, MK 2.5ms™, K
ABERIS JE) 5 hed " RREE N TR N, L
JRAMEE /N R AL, HAR S IR AR . &S T
14 d JG22 R85 & 4 h, HUME FIELAE/N R, SR
B 5 1E 5 HRMRAE . BBk, M
SRS S E R .

2.1.2 WAL K 50 HEBI/NREENL N S 4,
10 R, I EH, BB, REZHE. 1.
RFIEA . #% “2.0.17 TN FikiE. 14 d )5,
FHANRT N LA AR “2.1.17 BUF 44T
W, FELGZy 20 d, WEZHEE. . KFEA
43 B4R HEE 400, 200, 100 mg-kg ' HRE LK,
THAMBER AT REBSFEEMAIK, FH 1
Wo SMMEMLFIVELLSE/INER , SRE0RT 4 h ZRIR4E 6,
TR /N B 0 B R (2 2 emx3 em) 5 ifiH 21,
"7, &M,

2.1.3 AhHVE ¥ 40 HEBI/NREENL N 4 4,
fH 10 K, BIGEaS A, SRERH, ZR4R
H2 0. A B . k7S N IREM A
LR E 2R R IMNE R Z R (10 mg-em ),
28 Bz B R B 245 K A4 HA(10 mgrem™), FHI
DLAEH SR K BC ), 25 (AL A R A A i 45 2 AR
HAK, BH 1R, NLTAGEFEAE BRZ A,
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HEELYE ] 20 do BUMEMLFIEAL /N, SEERTHT 4 h
R
2.2 MRS Tk
22,1 DNERERFRVARMEM S WE & H /DR
TR R B JRIEFRE . B TE R
FUREFE S AP RS
2.2.2 /B BR AR FE ) 4 E
2221 RFRE IR RN OCHE R, 2 BilAE
WRERT S 48 25 )5 A0 F B BR K 20 MIRAA T/ IR
S R SR AR 50 23 W R R AR S AE IR 24 AT T2
FrEFE €, FEE s
2.2.2.2 BEREVE BUBRR 2 omx2 om R K, 6
BRI T RIS, DT R TFRREURE,
FHRABAE T 80 CHETF 12h, FRTHE, THE K
JRE /K E 73 =B E T H)/ I E=x100%.
223 RIKHLRMBIEEIME  F IS R
(0.5 cmx0.5 cm), B 4%% 5 F B [ 2 w1 2
BERERG K, AU F (4 pm), 50 HE Beth. Bk .
224 ERHA SEWE  BTHOE H EK 50 mg
Fefa, G ER KT, BRE RN IR TR
flgs AR 12, PEARHET, PREE, A 10%H B Tk
A3, RIEREGRE 3 K, G, 4
WAV 562 B AW, B0 5 BOL BIEW,
BCA V£ B IR FE, 4% ELISA 55 & vt B 45
7€ HA &5,
2.2.5 EAMEIGE KK AQP3 SR HME
I 30 R I s R 4% 22 56 F I V3R AT [ 52
HAGIM, VI JE, e MR Gy 2 AR il iR &k
17 AQP3 fuill. JuiE RilE TS, i, BENL
EHCS A A 7% 6 5K, RIKBENLER 3
NMLEF, Image-Pro Plus 6.0 B 7 M 44X %)
F) AQP3 B EEATAT I A AT, e UM [ R AR B
AR BT A R PR R — bR, X REok R
Jr AT O3 M A9 H TR IR R BH S ) BB A
(integrated optical density, 10D)UL M 2HZR )44 &1
I(AREA). F£3K H“F- 35 )% % F {8 (average optical,
AO 1), AO=IOD/AREA, AO {5 K7 FHMEE
KK R
22.6 Siiteediik SRH SPSS 22.0 BAFALHEEL
$5, H one-way ANOVA #4770 #r, FAE A X £5 %
N, P<0.05 NZEFA SR X
3 #R
3.1 HMEBERLNE R R LR A PR

HIEWE A, BAH /N R Rk b,

HHE BRI 2452 2019 4F 8 H 2B 36 B4 15 31

HOKEW & BRIREZOREE, TR, RIS,
AL RIS . BRI . Bk 4, @i 2
T B Tk 7K 4 I 5 J7 9 0E /0N B 50 4 i 0 29 a3k AT DU
SERI, 2 FhIpE RS IR A, SR
JBk B K B B (P<0.05), W& 1. 7E5 g 2
1)1 0 R SRR R R R () A 2R Al B AS IR
RIS 14 R A ZARH, AZEZEA
MAE4aR, Earfgims, BREE SHETAK
AR, TR BB ER B AN R T g 4
JE 5 T IE R AN R K MO, AR AR AN
B IEW 4L R IR 528, IREE;
BULH R B KA TR 2 B G, R RS R, KR
e gE A, TR B . SR LK 1.

Fz1 BAASEEHAEKTEENL(X s, n=10)
Tab. 1 Comparison of skin dryness between model group
and normal group(x % s, n=10)

il B R K B/ %
EHA 19.200+0.343 75.115+1.341
piRit | 16.840+0.534" 64.514+1.608"

I SIEFEARE, "P<0.05,
Note: Compared with normal group, "P<0.05.

QG -'\;/‘r‘ - *-%—e ‘:\\.'
B /B0 Bk A R AR R 4L 4R B R L(HE 346,
200x%)

A= ARG LR B-BRE/NR I MR C-FAadNRE
PR DR N R B 1- R IR MR 2B 3-AR )R 4-
TR

Fig. 1 Histopathological changes in the skin of the back and
footpad of mice(HE staining, 200x)

A-back skin of blank group mice; B—back skin of model group mice;
C—footpad skin of blank group mice; D—footpad skin of model group
mice; 1-sebaceous gland; 2—hair follicle; 3—cuticle; 4—sweat gland.

3.2 HREZWEXS B RO AL/ R A
3.2.0 X/ RBBK R R (R RS 24
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G, SEAHML, BRI G RS, Bz eEE,
T, RBCHERE, WLRMLE, BREKEE;
SRR, WE 2P KRS R
JRAS IR, R G, RILAEEE SR,
BRIEFEK, LUMRE 2R s SO .
SR, SEAAMLE, SRR L
M. 2R PR A R AR LA B = S, R
JRICH S, RIS SR, BRIEFEK,
AR 2H R RIS %, BRZ 608, TR, REHLRE,
AT RIS . BR A KRIE
322 X/NRERTREREREW  NIRGH)E,
H5AREA4ME, WE 2 AN E A AR A
Bk K B PR (P<0.05); #R -2 4 7l = 41 e W
RZEH, BRI SEMHAML, %42
Rz Bk K B R 3 T R (P<0.05); SR E 2 5 =5
BAML, WEZHP ., R H RS K ER
K (P<0.05), 5 ILE 2,

2 WRAHEEUAEKELR(X+s,n=10)
Tab. 2 Comparison of water content of each group after
oral administration (X x5, n=10)

il JE I K%
- TRk MR
Sl=E) 19.520+0.316% 78.871+0.869°
A 4 17.220+0.594" 64.060+0.940"Y
HH 20 w7 a4 19.190+0.281% 78.423+0.546%
WE 2P A 18.760+0.502Y%) 75.700+1.021199
HREZ B R4 18.620+0.514DY% 73.167+0.946"%

T HEAALE, "P<0.05; SEAALLE, PP<0.05; SRHELZHE
R R, YP<0.05.

Note: Compared with blank group, "P<0.05; compared with model group,
PP<0.05; compared with high dose of tremella polysaccharide group,
9P<0.05.

SR% )G, S&EEAAME, &R
W BAEXT R ZH R R K B PRI (P<0.05); SR
ML, BenZH S KES S IE g%
B (P<0.05); SFHMEXTRAMEE, 2R RE 2 b
PR KER S, BA G %2R (P<0.05), 4
R 3,
323 XH/NRBEIRA LS GREERER  NRS
Zifa, S5 AHEM, BAH LA RZE 2 29
itk DWTE, BREF L ARAREE mE L, B
ZAEF R W B R LE, AT,
KRN 2R SRR, X545 254 % Tk
WAL 8, MBERD R, EES K
JEMRE 2, WE Z WA EHSCR R, 1.
A A8 T B i &5 M 00 3 4 B 38
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W, AR R . SR 2.

SNHR%G Y )G, Sakas ML, @FRE
ZHEH . ZREFHMEST RS FEMENT K 5
2 R LA LE, 35 A0 45 24 20 7 ik 45 i 5 e 3,
F /D DL SR YR, BRI R R AR H .
S5 2.

R3 NMABHEEASKELE(X s, n=10)
Tab. 3 Comparison of water content of each group after
topical administration( x = s, n=10)

sl R K%

i R TR
Z A 19.290+0.5097% 78.771+0.6882Y
2 R AL 17.560+0.703"% 64.048+1.028"Y
G R T 2R 18.920+0.388%% 78.299+1.474%9
B A e B 2 18.330+0.377"% 72.322+0.940"%

E: BAEEA4LE, "P<0.05: 54 EBRALALLE, YP<0.05; 5
FHVEXT FRAL LT, PP<0.05,

Note: Compared with blank group, "P<0.05; compared with model group,
2P<0.05; compared with positive group, 2P<0.05.

YA

/N BBk 4

o

&2
200x)

A-HRZHA; B-HRERA, C-HIRMREZH&f=4: D-UR
WHZ PR A, B-ORRE 2R EA, F-2EZEA4; G-
LR, H-Z2RRE 2 1P AL

Fig. 2 Histopathological changes in the back skin of mice
in each group after administration(HE staining, 200x)

A—oral blank group; B-oral model group; C—oral administration of
high-dose tremella polysaccharides group (400 mgkg™); D-oral
administration of medium-dose tremella polysaccharides group(200 mg-kg™);
E—oral administration of low-dose tremella polysaccharides group
(100 mg-kg™"); F-percutaneous blank group; G-percutancous model
group; H—percutaneous tremella polysaccharide group; I-positive control
group.

3.2.4 SN HA AT AQP3 HIsYm i ik
AQP3 PR IE L EA TR -, 2Aidt, H
2R KRN R AR AR B T LR P A, B RE 4 T AL
FHRHME. 4L/ RZ R AQP3 FiAE ML 3.
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B3 fmathnsa ) iw
(200x)

A-FURZEAH; B-FURBEARA: C-HRRH ZHim e 4 D-HR
WHZ R FIEH; E-ARRE 2R, F-2RT A4 G-
LR, H-Z R E 2 - AL

Fig. 3 Expression of AQP3 in the back skin of the mice
detected by immunohistochemistry(200x)

A—oral blank group; B—oral model group; C—oral administration of

VA wal)

R A
AQP3 Rk TH M

0 Ik

high-dose tremella polysaccharides group (400 mgkg™); D-oral
administration of medium-dose tremella polysaccharides group
(200 mg-kg™);
polysaccharides group(100 mg~kg’]); F—percutaneous blank group;

E—oral administration of low-dose tremella

G—percutaneous model group; H—percutaneous tremella polysaccharide

group; I-positive control group.

WIRG 255, S AHME, BAHS5HE
ZPE AR E AN B HA AT AQP3 & & W3
P (P<0.05). HEIRIZHAHLL, 4525403558 i
NEBIR HA 28R AQP3 UK AR, JE A i 7 &
HAURERAE, ZRBARIEEE (P<0.05), 5%
W& 4.

R4 AWML/ ER A HA f7 AQP3 By (X £ 5)
Tab. 4 Effect of oral administration on HA and AQP3
content in mouse skin(x £ )

2H 51 HA (n=10)

AQP3(X 10%) (n=6)

Eo=E::! 56.303+2.714% 25.080+1.514%

TR 37.967+7.801" 7.00622.410"
WH 2R A 55.542+4.323% 22.190+2.650%
WH A 49.419+3.3221% 17.609+1.761"2
HRE 2 WA 4L 45.407+4.210"% 16.885+3.637"2

de HEAdE, VP<0.05; SEIRALLE, YP<0.05.

Note: Compared with blank group, YP<0.05; compared with model group,

2p<0.05.

SN i)E, 5@ &AM, BAAH R
ik HA F1 AQP & & B B PR (P<0.05); H&
RUHALL, H4LR2k HA Al AQP3 S EH B
(P<0.05); S& AT RAMLIL, &R RE 2 hE
HE) HA & &M AQP3 BIKZEEEEM R, HE 5
THeEE (P<0.05), 45 ILE S.

PR E BACR 2524 2019 45 8 H 4 36 545 15 1)

=S5 SME AL X/NE Bk HA #1 AQP3 B9 B9 (X £ 5)
Tab. 5 Effect of topical administration on HA and AQP3
content in mouse skin(x 5 )

2H 5 HA(n=10)

AQP3(x10%)(n=6)

Z R AU 61.413+8.445%% 26.186+4.5359%
% AEALA 31.983+3.277"9 4.146+2.431"
S RRE 2 A 59.346+3.5552 21.535+3.231999
SF A ke 2 44.309+3.968V% 16.918+4.264Y%

E: BEEEAALE, "P<0.05: 5% EBAALLE, YP<0.05; 5
B X R L, PP<0.05 .
Note: Compared with percutaneous blank group, "P<0.05; compared

with percutaneous model group, 2P<0.05; compared with positive group,
9P<0.05.

4 g

A S 06 R FH 29 A AR 45 A IR A S BE 2
R, 16 “UREE-IRE-R SR AT A T AMER
FAE, BRI R R SR R AT A B
B, BN SL T R BRAMER N RS, 5IE
HARLE, BEAYZH /N BB R AT L LS. BB
KBS ANEI R, B KA R R
W4 4EAR, 5 Wik, BERECR fg B2 B S R
D5 R REI A s R B R A R AN 2
B R, A U, TR D
/N RSB 1) R T 3 37 R 4 S T T R TR AR A T
IR E A, IR R — SRR E 2 T
TR kMg /N SRS RS SR 0 T 4 B A 40

e WA E “FEZAZ M HIE,
BEN B, WEE 2 B,
ZHEENRE M R ZE YR, FREEE. M
Hi AR R B2 R A R AN . A SR 4
R, WARS AR AR 2 AT A RO A KT A
FERE, WEREESKE; EXET, FHY
MGG, /N BRI A RE A 5 i
EBESEERAENE . SREWNRSSHE
2 W0 B R AN AN R — & 7 3 Ho,
PRI BE A R 2 W R B T i, R AR R T R
WRBCRELF, WEAAEREEN KRR, 15
2 R AR 2 R AR TR X IR, AT —2
PRV B A B R SR TAREE . H RTRF A,
B BREMART 45, AN KORIR ML 32 22 5 Hilh . HA F1
KB IE & AP, Hodh, HA 1 AQP3 & E (i
AN R TR B B T Y IR, TR
IR, Reftkrh HA A1 AQP3 Mk &4 Nl
HA 1E N RIBE 7, BA R RKIEH,
FE PR A WA RS TAEFP. IR 4
RE 2R B 2 Bl R HA & &,
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I PTCRARE 22 T LA D B2 R Y HA & =, A
TR 52 Jk A AR A R /)N B S 381 % T JR 1097 R0 T
AQP3 EEETE IR L ZREP, AT ingm
R AGEEYE, s H . JRESE RIS
EME, HoKEIE S5 HMFGE LD R RS 2 0 E
TS G AR R B, A BT 4] AQP3
FB oM. P RAAN AR 2 R 2
RE B3 LRI AQP3 BRI, R kAh
WERASE R /)N B2 A B IR T R O ML 5 R 22 9 T A
W RN HA & EAK. Hd, HA 5 AQP3
KRB, HFESHEE 2PN K LS,
MEAER, HFESERESKEAEEMERLLR,
R R ER K TR KRB, R HA & &
5 AQP3 KA E MK

gr LRIk, RS A AR 2 X R R A A
BERUN R B A BTG R R B ik sk 1
BREPIR ;s BRibz 4h, WE LR E LR Rk
HA 1 AQP3 & &, MM S /KE, WHHREZ
BEXF IR 97 Bk MG RN R E FALE S HA.
AQP3 %K.
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