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YEAE (Kit) FHEB R AR R ﬂ*ﬁ%ﬁﬂjf Ifv STO | B P e8a g 1 b E"i'ﬁffﬁ%
I » I'] Collagen assay Kit (Circol Collagen assay kit, S1111, Biocolor, Ireland, UK) Ay Al &=

U S e SV RS B R SR B Bk Y reagent blanks (0.5 M acetic acid) ﬁ 50 uL %% 1.5 mL
microcentrifuge tubes > [I * medium buffer &l Z 100 uL > 53 H[[YF* 1 mL Sircol dye reagent 7~ 37°C
ST 030 53580 ') 10,000 tpme B 5 53 50 FZMS M 0BRSS 1 mL Alkali
reagent > E = YUERSY “j'gwjéé’ PPESA NS IR /T BLA 7S %%Fr[m (Hitachi, U2000, Japan) #*
540 nmﬁ%]ﬂﬂﬂbﬁu fiflt o *°F]1~2~5+6.25~12.5 ug/mL fiJ Collagen standard (S1010) [=ERAEERE
Fligr CRTRIEAR IR - ST AR Bk U IR (ng/mL) -

HHAR S L

2# ISO 10993-5 Biological Evaluation of Medical Devices Test for in vitro cytotoxicity ik
(1999) &5 > YEff) 24-3%{51%%’3% ST E - S T 1929 ) ERESES W 1x10° cell/mL 0 ¥
[ DMEM (7} 10%FBS) » B2 Bt ot SEBEVTR AR I B 2 R
e I (3 IV 20524 ISO 10993-5 Biological Evaluation of Medical Devices Sample preparation
and reference material (1999) ﬁ‘)ifﬂfﬁ?( [EgEEay Efﬁ?-DMEM [ ESHHAS -DMEM 15 7 - [1 5% DMSO ) »
7 37C ~ 5% CO R *‘—Fﬁ% 24 Jﬁfm vy Tr‘q"’%ﬁﬁmmwf\_ VERI e P R

AT e R R
2 B RRR) &

%4 1SO 10993-10:2002 (E) Tests for irritation and delayed-type hypersensitivity (6.3 Animal skin
irritation test 3 (2002) %5 » ¢Wﬁ>ﬁ/‘ﬂl§"{*:ﬁ Lo PIBSATR A AL~ (2003 F ) »
SRR RREA (F1 e » B puss i) 27 PRI BRI o B e
A7)y (25 mm>x 25 mm - il FRR > G2 7 [?ﬁ) Pk o RS A IR ) 2.0 mL SAEY S
F ik (FIVHERH ISO 10993-10:2002 (E) Annex A (normative) preparation of materials for
irritation/ sensitization testing ) JE§ (HIE" ) ﬁ‘} 4R AR CEIEAT) I Eﬁ%’?ﬁ?‘ %&%gw%ﬁ??
RO 1 SR 0 LB RO G 100D 47 24 48 % 72 PSR
S S ] [?EJI/ ”ftrb EfIRE R I 0= (No erythema or oedema) ’ 1= "’Eﬁ BREfE (Very silght
erythema or oedema) » 2=y&Fr (Well- deﬁned erythema or oedema) > 3=f[1"f (Moderate erythema or
oedema) > 4—31@ (Severe erythema or oedema) - ‘Hf &A“'?F’%]L eSSl Iy JTH[JE(?"@\T (primary irritation
index, PII) #iH Qﬁﬁf g’k}%lr[ THUWE’T@ oA L s (Negligible) =0-0.4 » % (Slight)
=0.5-1.9 > [} (Moderate) =2.0-4.9 » 5%;[ (Severe) =5.0-8.0 -

R iR im

BRI PR PR R 20 2 50 5 SRR - W
R 48 [ [ P R “ﬁf[ O SR I R S i ] SRS AL R i e o=
T S B o SRR AT 205 1°C 5 AR H IS 45%= 50% RH ™ » ff 130
7'?%“ ’ i”r?@r?t' 5 {f fH?E'[Jéﬁr’i'fF" » By PR FF[IHE' B3 N5y e IR - ﬁl’*ﬁj%”é‘m’ (n=3) > -

FAAVIZIELRTE (n=3 > I'] 20% SLS (sodium lauryl sulfate, Fluka 71729, Germany) ¥ Jz¢
Eb 20 554 > G ISEITE ) < K 100 pL g2 Fﬁf’ﬁ?ﬁ@f PR =Y fﬁfr’lﬁ?ﬁ'ﬁm R o T3 BE
TS ERR A ISR ;@H&Q‘:J 51 30 55E8 > NS5 MTis: (Skin analyzer SHP 88, Courage &



146 T’ﬂﬁg{%{ﬁ:’ 5y 56 H 3y 2
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Table 1. Effect of Tremella polysaccharide extract on the cell density of STO mouse embryonic fibroblasts cultivated
in DMEM plus FBS medium”

Incubation Polysaccharide concentration ( pg/mL)

(days) 0” 5 12.5 25 50 250

3 74+047 7.8+£0.0 8.0+0.3 7.9+0.6 8.0+0.3 7.5%0.1
7 8.0+£0.4 9.8+0.3*  9.5+0.7* 83+03 9.1£0.5* 10.0£0.5*
14 93x04 11.4+0.1* 9.8£0.2 12.4+0.3% 104£0.1* 10.5+0.1%

? Dulbecco’s modified Eagle medium (DMEM) plus 5% fetal bovine serum (FBS).
¥ Total cells number of STO 1 x 10°/mL; Mean + SD, n= four wells per group in a 24-well plate.
** Significant difference between the control and treated groups at p<0.05.
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Table 2. Effect of Tremella polysaccharide extract on the V1ab111ty of STO mouse embryonic fibroblasts cultivated in

DMEM plus FBS medium®

Incubation Polysaccharide concentration ( pg/mL)

(days) 0’ 5 12.5 25 50 250

3 96.0+1.5Y 98.7£0.9* 97.5£1.0 96.0£2.0 96.3+2.4 96.4+2.9
7 98.1%£1.1 98.0£0.7 99.5£0.5 982£1.1 99.0£0.9 100.0 + 0.0*
14 947+1.0 97.4+0.6* 96.7 £ 0.9*% 964+ 1.2 954+0.8 94.0+1.0

* Dulbecco’s modified Eagle medium (DMEM) plus 5% fetal bovine serum (FBS).
Y Total cells number of STO 1 x 10>/mL; Mean + SD, n= four wells per group in a 24-well plate.
** Significant difference between the control and treated groups at p<0.05.
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Table 3. Effect of Tremella polysaccharide extract on production of collagen by the STO mouse embryonic fibroblasts

cultivated in DMEM plus FBS medium”

Incubation Polysaccharide concentration ( pg/mL)

(days) 0* 5 12.5 25 50 250

3 8.1£0.7% 8.1+0.1 82+0.6 8.4+£0.5 8.0£0.6 8.1£0.5
7 122+33 18.0£5.5 158£1.9 16309 15.8£29 139£25
14 314+3.6 35.6+£3.7 33.5+4.5 46.4+5.1* 382+7.8 38.8+£6.5

* Dulbecco’s modified Eagle medium (DMEM) plus 5% fetal bovine serum (FBS).
¥ Total cells number of STO 1 x 10°/mL; Mean # SD, n= four wells per group in a 24-well plate.
** Significant difference between the control and treated groups at p<0.05.
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Table 4. Comparison of Tremella polysaccharide extract and negative or positive control culture media on the cell
density of mouse fibroblasts (L929) for 24 hours.

Cell density (1 x10°/mL)

Treatment”

I 1T 111 Average
Negative control 49+0.2Y 4.0+0.3 44+0.3 44+0.5
Positive control 1.3£0.1 1.3£0.1* 1.3£0.1* 1.3 £0.1*
Tremella extract 34+£03%a 42+03a 40+£0.6a 39+0.5%a

* Negative control culture mediun: DMEM (Dulbecco’s modified Eagle medium) plus 10% fetal bovine serum (FBS) ;
positive control culture medium: Dimethylsulfoxide (DMSO) at final concentration of 5% in DMEM plus 10%
FBS; Tremella extract: Tremella polysaccharide powder 2 g was extracted in 20 mL DMEM at 37°C for 24 hr.

Y Mean £ SD, n= four wells per group in a 24-well plate.

* * Significant difference between the negative control and Tremella-treated group at p<0.05; a significant difference
between the positve control and Tremella-treated group at p<0.05.
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Table 5. Effect of Tremella polysaccharide extract on hydration and water content of horny layer of human skin

Skin Treated time (min.)/water content (%)

Treatment
Type 30 60 90 120 150 180

Normal Distilled water 09.010.0°  09.0 £ 0.3 08.7% 0.2 08.5% 0.2 08.0% 0.3 08.0+ 0.3
5% Tremella  12.240.9% 12.5% 0.8* 12.0% 0.7* 12.8t 0.8* 11.3% 1.1* 12.5 0.6
polysaccharide 35.619.1Y 389% 6.6 37.9%11.0 50.6% 9.1 4131 9.6 56.3+%11.3

Dry Distilled water 07.8 £0.2 07.3% 0.2 073+ 0.2 073 0.3 07.2+ 0.2 073+ 0.2
5% Tremella ~ 09.810.7*  10.5% 0.8* 09.5% 0.6* 09.9t 0.5* 09.5+ 1.1*  09.5% 0.8*
polysaccharide 25.619.8 43.8 £13.6 30.1£10.2 35.6£10.3 31.9%17.6 30.1£14.2

* Hydration unit: a.u.; Mean + S.E (n=6).
Y Water content (%) =[(test group a.u.-contrast group a.u) / contrast group a.u.]x 100
* * significant difference between the distilled water and Tremella-treated group at p<0.05.

WES O~ & PR M) (Shih 2001) o UM [14 ST E ] 1 LS SR 155 0
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In Vitro and in Vivo Evaluations of Tremella
Polysaccharides for Skin Care'
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Abstract

Yang, S. h., J. R. Yang, and Y. S. Chen. 2007. In vitro and in vivo evaluations of Tremella polysaccharides
for skin care. J. Taiwan Agric. Res. 56:143-151.

The fruiting body of Tremella fuciformis Berk is a famous traditional food in Taiwan and China. The
polysaccharides extracted from 7. fuciformis have been reported to display several pharmacological
activities. In this study, the moisturizing effect of Tremella polysaccharides were studied and its safety for
use as a novel application of skin care was evaluated. Result showed that the molecular weight of
Tremella polysaccharides is in between 2,000,000 and 5,000,000 dalton. The STO mouse embryonic
fibroblast cells grew normally and its collagen synthesis increased when the culture medium was
amended with 5-250 pg/mL Tremella polysaccharides. Tremella polysaccharides didn’t cause
malformation of tested L929 cells of mouse fibroblasts. The primary irritation index was zero and the
overall response felled into the category ‘negligible’ for skin irritation test. When applying to skin for 180
minutes, the Tremella polysaccharides increased the ratio of the water content in the stratum corneum
about 35-56% for normal skin and 25-44% for dry skin, respectively. This indicates that Tremella
polysaccharides are safe for the development of a moisturizing product for skin care.

Key words: Tremella fuciformis, Polysaccharides, Cells toxicity, Moisturizing product.
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