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Abstract The objective of this study was to evaluate the protective effect of aqueous extracts from Tremella fuciformis
Berk(Tf AE) against stress during long-term and short-term in ICR mice. All the animals were randomly divided
into two groups which had been bred for 5 months that were treated by immobilization stress for 8 weeks {total
7 months breeding, equivalent to human beings aged 20) with or without Tf AE, and one out of two groups
was continuously bred until they become 18 months oid (equivalent to human beings aged 60) without Tf AE.
Afterwards, the changes of serum and hepatic metabolites were investigated on the basis of the index of
stress-related in vivo oxidative damage. As a result, it was found that stress increases serum triglyceride (TG)
and aspartate aminotransferase (AST) and decreases serum HDL-cholesterol in the long-term (total 18 months
breeding) and short-term (total 7 months breeding). In addition, stress concerned the decrease of total

- antioxidant status (TAS) and superoxide dismutase (SOD) as well as the increase of malondialdehyde (MDA)

in liver. On the other hand, Tf AE-fed groups reversed all these biochemical indices. These results suggest
that stress in one's youth causes negative results in TG, HDL-cholesterol, LDL-cholesterol, AST, TAS, SOD
and MDA measured in one's senescent. The administration of Tf AE in the stressed mice decreases serum
TG and AST that are increased by stress, and exerts influence on the increase of serum HDL-cholesterol. Also
Tf AE recovered the values of liver TAS, SOD and MDA in the stressed mice. In conclusion, Tf AE represented
protective effect in the stressed mice to some degree.
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5aHA Ha ANFAERY JREE /fE2E 8404
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A AAN 2k81E €4 (oxidative damage)S UoFA ik
3k AHE FIskA "ri(10).
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FE AAE REdled YFERY Wor)Fe 98
g 4 e iR A4S AHE = A 8%
Rnog HQTH

kA AgE F2 AFHNESEA AT NEE
gov} HTode 7k AW 9 =3 S 849504 ¥
IslEo] ZH A dgler AgIitke ARdo] ¥y
AHA FASA| A7 =394 E AYXSAE A
EHo R @ol AFEHI JUrk1l). e isiAlE
54 2 3 84 59 o7 7HA AHE A
of(12, 13), QHH3t EAdo] &2 i EAL AEAR
£ I3 AAEZHE s e A7t Edol 3
HI ok 53], @448 2 BieE AAC ks
E4o] 2% WAl SRt AMde] ¥R ¥l
M= FrkshA] g 9% A7 olHA ATH14).

E oMM (Tremella fuciformis Berk)S oA
(Heterobasidiomycetes) #E-0]5 (Tremellales) 3&-0]3}
(Tremellaceae)oll &3 AvhEe 3 AZPHA (white jelly
fungus) 22 20| ($HE, silver ean)E HE]1l JEHoF
‘AZ7IFEAE BEY, FFdAE dZREH o] WAl
a3 AGAA7Y 84d8kE o] gt =315 ke A
2 18}olv 394 G 4 vk sl
HAAINA 717 & WAleTK1S, 16).

FEolMAlL °F 70%7} glucuronoxylomannan®| T+
Ql B-glucano. 2 Ho Ut} o|#3 FEHoHAe &
= Ukai 5(17)¢] B EolHACZRE EFFE3lo
ATERE Y A eH FEE o-1-3 AFEE
Zr¥= D-mannose® main chain®Z Z4¢| B-D-xylose
9} B-D-glucuronic acidE Zte= IHA ofdFoln By
3t} Fraser 5(18)= A€ glucuronoxylomannan<
23t FEolHA A9 glucuronoxylomannan<
xyloseQ} glucuronic acid, mannose”} 1:2.77 : 4.92] Hj&
2 o]Rolx & AL Yot

oA @A B3 ATEE Ukais(19)]
FEoHA oY Eg MUTHFE 73 F&
AL 53l sarcoma 1809 g ¥ TS AN
A YRR Wl 37-64%2] B3-S VeIt B
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HES $715 dAske 28] e Ads RusHn
9lth20, 21).

A B dPeAe vk £ 2071€2(22),
AbEe] 9L 80ME 7FY3te ICR PH-2E AR
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Hog dvh} BEdh=R] dolrsitt EF HFomA
Ao)7} H=g 2EF 20 EHo| Sl FUJIES 9
3 o] FREEAE Bt

APEEo AT 4389 ICRA 25~30 g9 £=H 7l
22 Japan SLC, Inc.ZHE Edol A8 &4 (&
TE 22£2T, FE 45%)0A Aol ARssigo.
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AYEE9 ~AEFA RUZE immobilization stress
(753 2EdE AAsYYE BE 2EHS Rl
3] &Fo] T3 W=F7] (015 Aol HA)Eto
BE3A71 2828 2EYAE w7tslaal i) 2AEw)
& Falrte] f@5ES ~E#X case (10cm x 25cm)oll
Wil ARE A AEE 40870 FANAT24). iRt
I 2EHA Kl A 3 g 2 ANE 233t
ZE#H 2 GHE 18tk

HESEe| 5| Mat =xlo| HE

ARF 2 PN AF] st 4 FE 124
7t A4 F diethyl ether® u}Este] AAor] Hole
FH3HAL 94719l 1 unitmL blood ¥%<] heparing
7¥ete] B A7 "o guE IASTh A4F3
HHL 1AIZE HXZE F 3,000 pmollA 1087 A48
ot s sl B3t

7t 2 FA HEste APA -70ToAM B
sl 22 FFL 4T H x15 volumes] PBS
(phosphate buffered saline)E 7}5}<] homogenizerZ v}
g 5 3000 pmoZ 1087 YAlREsle] B84 B4
< AAT F AFAE 23 ANEE AE3I90

HY a2 2a

¥ F triglyceride (TG), HDL~cholesterol, IDL~cholesterol,
aspartate aminotransferase (AST) F=v 2748 kit (Bayer,
NY, USA)Z o]83le) A1EE-47] ADVIA 1650 (Bayer,
US.A)S o83t A5
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7t%Z U total antioxidant status (TAS)E TAS kit
(RANDOX Laboratories Ltd, Ardmore, UK)Z ©]&3}
Hitachi 7150 (Hitachi, Japan)©2 £413l9c) SOD &4
Z742 SOD kit (Cayman.U.S.A)Z ]85} EIA reader
(Molecular device, USA)ZE £85It} Malondialdehyde
(MDA) %7 BIOXTECH LPO-586 assay kit AME-
sle] ZA38AT

Ay

25 A¥ZEF= SPSS (Statistical Package for Social
Science 12.0) T2 o83} HHZE (mean)¥ EF
B (SDYE AXtetch 771E 1870€] Wl Ay
H7] 93t SR t HF (paired t-test) S AASIIT,

Zy 7 3ol AolE AR I] st {Fo4EE p < .05,
p<.01, p<.001°]* One-way ANOVAE Al83lq B4k
BEA3G) #4213 20)7) Sl= 7% Duncan’s multiple
range testS AAISIA ZF 7 zlolE AFIISTL
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shE E vhg2o 853t 2EHAE 713 § uiE,
T2 F 132 A ¥ EH F TGY #FE 3799
ek A= Table 13} 2} 770 AR AEHATY
S-7:¢0] 435.69 mg/dLE, tHETQ C-72¢l Mg 50%
ooz Zvlden, 2EHAE 713 uf FEolHAl
FZE9 Fod SHT-77S 358.18 mg/dLE 2EFA
o) Bla) 18% FoFeg #AAstgch T3 7Y
18749 289 2EdZTR] S-7:20] 435.69 mg/dL, S-18+
o] 48725 mg/dL (t = -4.278)F Fr2|& zjo]Z Bow,
ZEHAE 71 o RN FEES T3 SHT-77
o] 358.18 mg/dL, S+T-187°] 411.60 mg/dL (t = -6.286)
2 94 RolE Btk

Table 1. The serum triglyceride of ICR mice treated by
immobilization stress with or without extracts from

Tremella fuciformis Berk
(unit: mg/dL)

Total feeding period (months)

G 2
roups 7 18
c 289.94 + 17.23%"  302.50 + 11.43° -2.103™
S 43569 + 32.96° 487.25 + 25.60° -4.279"
T 254.61 + 21.12° 287.83 + 17.51° -4.196
S+T 358.18 + 25.91° 41160 + 13.98° -6.286"

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

Y Mean with different superscripts in the same column are
significantly different (p<0.05) by Duncan's multiple range test.
Values are mean + S.D. (n=12).

3 t-test.

3" p<0.05, " p<0.01, 7 p<0.001.
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g J F TG 4E FoHeo=m A FTe R}
2 dajolt}. o)A Lee(27)2] AFolA B-glucan AlE-
< TS AN EFEFEES FFH TS o
TGS F=7F WA A Zo] &Kol F25
AA| B-glucan?] A FH2EE Adlol] A3 BI(28)
7} o] FEAS} AEHA AES dtsle A ZYAL
W o] & Foz Algdch

a3 AR Yol 20te] dFehe 7AHE OEe] 2E
gl $- 77 AEHAE 718 u HEolmA F&
S5 T3 SHT-77RTE AR Uo] 60t o]l =d7)
o sjFshs 1871€ 2FS 2B S 187 AE
G5 718 o FEolA FEES 203 S+T-1879)
TG o] fFojFeE H& Aoz Hol UL uf e
2EY2ut 2d76E TG ¥ Holvd 93e &
RAoZ AEHAT o) B3 2EdAE TGO 3%
F7M1a, A FE2EL R TGE o=
Ax IJEIe B2 F= AL ¢ 5 Aok

gotio] HDL-cholesterol, LDL-cholesterol g2 Bis}

&) TG T FA0A AL8-E 3 F HDL-cholesterol
o] FFE SASIATE ZAF= Table 29 20} 7701€
OF 2EHATY ST7EE 4211 mydLE tiRTRC
23% frelAoz Fasigon, 2EHAE slshaA
EoIMA FE2ES TS SHT-75E 51.09 mg/dLE
2EH TR 21% F9Foz ZTsank 7/HYT 1878
4 389 2EHAT ST7TE 4211 mg/dl, S-187S
38.98 mg/dL (t = 2.226) S-1870] 7.4% A3t §-9)
] zpolE BT

ES oA FEES Fodt T-773% T-18°)F
BT O2FQ C-73% C-187HT} FolHoE 2o 3t
< B

Table 2. The serum HDL-cholesterol of ICR mice treated by
immobilization stress with or without extracts from
Tremella fuciformis Berk

(unit: mg/dL)

Total feeding period (months)

Groups t?
7 18
C 54.63 + 586"  51.91 % 2.02° 1.521
S 42.11 £ 4.66° 38.98 + 1.43° 2.226°
T 69.82 + 3.99° 5413 + 1.71* 125147
S+T 51.09 + 3.28° 47.21 = 2.10° 3.451"

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

" Mean with different superscripts in the same column are
significantly different (p<0.05) by Duncan's multiple range
test. Values are mean = S.D. (n=12).

2 t-test.

9" p<0.05, " p<0.01, " p<0.001.

&% HDL-cholesterol®] FE7} 2E# 22 <154
9808 A3EE ALE JE] Lehtonen(29)2
APAre}t 22 AARE IUTh ©]= Howard 5(26)9
Ao} o] 2B 20| 3oz M E7} 413} LDL-
cholesterololl thale] 2AFHE st dAHXE W
A AFelEe] 3 FY2EHEQ AL £Fo] &0
7} A= HDL-cholesterol®] HolS do A F=r} 74
AoZ HQlt}

18]35 Table 3904 77093 18709 1E°lA LDL-
cholesterol®] ¥F F=& 4% 247} G752 25.12 mg/dL,
T-77& 2222 mg/dL, S+T-77-2 40.59 mgdL, S-7:-&
4472 mg/dLE T-73°] 2E#HATQ S-72HTE 50%
Aasger, 1819 2EdAE FEOIHA FEE 4
olFEC] AiHoz sl FYU AHE RHAth <)Y
3 A= HE A FEE0] &9 M Fd2HESQ
LDL-cholesterol 9] 8% =& 7AAIZIth= Cheng 5(20)
o] Ry} e ARE Yehdch

Table 3. The serum LDL-cholesterol of ICR mice treated by
immobilization stress with or without extracts from

Tremella fuciformis Berk
(unit: mg/dL)

G Total feeding period (months) e
roups 7 18
c 25.12 + 2.23%" 2593+ 1.42°  -1.066
s 4472 £ 2.27° 46.05 + 1.65°  -1.663
T 2222 ¢+ 1.20° 2375+ 0.83° -2431%
S+T 40.59 + 2.92° 4206 £ 2.23° 1722

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

" Mean with different superscripts in the same column are
significantly different (p<0.05) by Duncan's multiple range
test. Values are mean * S.D. (n=12).

2 ttest.

3" p<0.05.
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Table 4. The serum aspartate aminotransferase of ICR mice
treated by immobilization stress with or without
extracts from Tremella fuciformis Berk

(unit: U/L)
Total feeding period (months)
Groups t2
7 18
C 29.08 + 3.82%" 3175+ 4.03° -1.434
S 4967 + 6.69° 54.42 + 3.37° -2.077
T 29.73 £ 5.24° 3236+ 2.94° -1.256
S+T 4377 + 8.22° 43.08 + 5.66° 0.337

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

Mean with different superscripts in the same column are

significantly different (p<0.05) by Duncan's multiple range test.

Values are mean + S.D. (n=12).

? test.

ZEHAZE QIS ASTO] FHZ71e AEHAE 1
= AR O Aelwsiz Ao AST7E E7Hsoh=
Woo(31)] A7t ASTE 24 Aozl A7d d% 54
2 fE5H 2EH2E B shockE T A9E S}
SIt}ar gt John(32)9] Agide} ok

THE3 1870 259 HAEIHAR FEE FoTy
Tt M AST] #-944 zleli= YehdA] Y} o
AR} AFoHA FEFE FEES 2old AT 7
54 &3 AR GPT, GOP F37} tiz79] X9}
Aol WERA] @ethe(33) AATEE Hol B
WA FE2E0] HA4d EARE 93 AdAAER
PFHE AT  lozE) AlREI

5L AST Foll Slef 770283 1870 28] 2Ed
& 5 FEoA FEE Foyo] 2EYATHY 47
13%, 19%2 FHoZ v:o 1S HYed)], ol#gh Ax
= Coriolus versicolor ‘5 8F2] WA RHE =31 Tt
Al W3t free radical AAZAHE H11(34)2} Toklu
F(35)°] acetaminophen® 2 FEAS F =3 mhg-Lol A
B-glucan©] 23} &0 2RE MHERE G945 el
Urhs B9t Zo| HEoMAl FEES B-glucan©)
TAZl AW3HA 2de] o] 2Rg-g 3l AEG A
o8k 7o Ui e gt S-S A ok

2 =% TAS g2t wisy

QoflA 570 | wRg2ollAl 8377 2EHAE 18 &

e e & 18718 AS ¥ 8% % TG, HDL-~cholesterol,
LDL-cholesterol Z18]aL ASTY] &S Hoyth A7iM=
o5 ule-2o] 71 A WIS HTh 7o) TAS &
=3 A3F= Table 59 2tk 7/HY 2EH AR 87
o] 9.23 mmol/LE thZ7<l C-73 HI3] 40% F214
07 ZAdIRoH, 2EHAE JIEIHA HEO|HA &
E& 23 SHT-77%°] 14.66 mmol/LE Z~E#H 270
H13) 59% froldog SRt TNEH 187)E 2B
AT ZE2E 9.23, 7.78 mmolL (t = 2.684)E2 9%
? Folg Kk T FEoWA FEE 2ol T-73
S g2 C7HET fYHeR w2 S B9y
T-1878 2T C-187-2 93¢l xpo)7} QIATh

Table 5. The liver tissue total antioxidant of ICR mice treated
by immobilization stress with or without extracts from

Tremelfa fuciformis Berk
(unit: mmol/L)

Total feeding period (months)

2)
Groups - 18 t
c 1540+ 169" 1388+ 0.97° 2.7097
S 923+ 1.64° 7.78 £ 0.90° 2.684
T 16.63 + 1.40° 1391+ 0.92° 5617
S+T 1466 + 1.01° 12.74 + 0.63° 6.184

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

" Mean with different superscripts in the same column are
significantly different (p<0.05) by Duncan's multiple range test.
Values are mean * S.D. (n=12).

2 t-test.

9" p<0.05, 7 p<0.001.

TASY] 7% 708 253 1870E 159 2Ed AT
ol TASS] o] FoHez A Yt olsh
A= Lovin $(36)8) Haie} o] 2EHGAE <l B4
2aFo] AAHI AF MAEET RSl A AlE
o] T2 7154 HIE 7k} MxEte] EEal AlE
) SOD$} GSH-RxT HEFo=z dag Azpz Rt
S-18 7N E C-18+% S+T-18%, T-1879) ZXET} TAS
ghko] oF 40% o) "ojxlom, ol s/REHES w2
o) 857t 7Isk 2EHAE QlEle] ksl AlAEle] B
E DNAC] UeRd dHol7} =R e9k7] wWiie® 54
37, 38). L2EHAE JlslHA S 558
23}t S+T-7, SHT-187504 TAS = S7h= &
HolHAl FEEo| Axe 724 g At AHE
Ak 3 AZgAME UAE e 1 JdFo
2 Bt oA oF dYRUt AlxE sk
H)(37), HAS vy B H8A] gud TS 71zl
FYAeERs 7 Ja39) oAl st &4 59
03 %S It IYI ChenT(40) BIAAAA S
25 U9l £A13]= flavonoids % 7€} phenold 30|
A AAEEA free radicaldl ARE Fodle] Ak3lE
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ke At k-2 ERIETE Rl SEoAY e
- 16.6 mg/glE JEREOW, flavonoidS 83.7 ng/g
SHrEOUATH41). Tt BEoHA FEE 40|70
YETHT TAS o] F94o= & AL HAFouA
FZE9] phenold EZo] 434 ge v wiE
olt}. ol& HZoHA FEEAA wlsA EHo] it}
A= 2Agalez 350 &4 229 Eelot g dist
o £ o 77t etk yAEch

Zh =x| SOD&E Ha

o] TAS ¥ Baol] AR ko g SOD A4S 23
stk A AA J8S sk 842 dwzl SOD@A2)
o] 84 A Ad= Table 63} 2tk T/HY 2EFAT
9] §-7:0] 3.43 ULE tZ7¢] C-7:70 vI3] 29% 52
2o Zhislal, 2EHAE 7IEPaA BEMA &
ES FA3 S+T-778 4.18 ULE AEHAT] S-74
o HIs| 22% frejHoR FURINTE TRET 1870Y 3%
o] Zt 2E#AE 449 giRdEt f9F2o2 SOD
Ajo] e AL B £ Qe ole ISR =7
W 48l $4o] SODEA 71 A LS golA
AEA] Bk Ao wlE G4 5o Ag ==
a4 gl Hag dozy] wEolgl Algdck 4|
2 SOoDE AW 13} WoiAle] e B34k A
£57) dismutase SERT WS 7F9 AL E4]0)
AW A=) 715E AT AoE IEA Uth43).
=S 9 5 OEXE Uo7k B9 - fel3e= soD
o] 84 Thahw ST AEHOZ AEEHolY g4
el AL S4E A 7)190% AeE AlgEHL: 2B
G YolA vlnstEE o SOD EAdo] FEo Al
FEE FoTo] HIF 53% Fd R AL B 5+
=) ole FEoWAl FEE0] SOD A d¢S &
F JL Ao® RAFTH

Table 6. The liver tissue superoxide dismutase activity of ICR

mice treated by immobilization stress with or without
extracts from Tremella fuciformis Berk

(unit; U/mL)
Total feeding period (months) ;
Groups ¥
7 18
c 482+ 0.32%") 428+ 0.17° 5139
S 3.43 1+ 0.63° 3.00 = 0.16" 2.274
T 5.40 £ 0.17° 455+ 0.11* 14606
S+T 418 + 0.19° 367 + 0.18° 6.894"

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

Y Mean with different superscripts in the same column are
significantly different (p<0.05) by Duncan's multiple range test.
Values are mean + S.D. (n=12).

2 t-test. % " p<0.05, ™ p<0.001

SODEA9] ZAvE 2EHXZ Q3] SOD7L &4due
th= Yun¥} Robert(42)9] A3A7Axe} 2} ol 2E
7t BEXIAA ko] 2o At Fiteld &4
< 71&EAA ksl asel SODEAY] JES I A
oz gugn AEgR ARolMA FEE SfolA
SODEAZTI= TiEl 84 &340l de] A== DPPH
(1,1-diphenyl-2-picryl hydrazyl) )% A4S S4%
23} 10.0 mg/mLe] F=oX 50.1%2 FHZ LA%]
24" Ba42)9 SEo|HA F&E9 DPPH Uiz
2A%0] & Rad4)st FARBH WAl HlwE Bol
z3hE HlE A, C9b B-carotene(45) 1elal ZdHlE
F@a6y7} sl a9E Epfo] 713 A3E Helth

1AL} 187019 189 2EHATFS] ST S-187¢]
©olA zjo)9} YEFQ] C-77T C-1879] 497 xolE
B3l 2000 vk AE# A= TG, TAS, HDL-cholesterol
3} o] SODEA 7hirs} tiEo] T 159 SODEA W}
7} =3k2 Qs B¥AF FFS X' AoE JERTh
o]2ZH SODE 2E# MRt o} xalof siMz &4
vhe §442)The Badl IXEIt

ZH =% MDA &l Hst

MDA (malondialdehyde)= AWe] 4ts} AEHAE &
3] S AR e AFIEHY F AAdEe
o)A APEE ] PFolth(47). %] TAS, SODEA
B AME 7ho® MDA S S35tk A
Table 73 2t} 77093} 18709 259 A=W &
E Folo] tlxaol tis MDAS] #913 S7k= /I
t}. ol AA olEZe] tiAt Al FEUAL BLAZTE]
ARE oY guzgse] Jdaiiieles F7HIEHtE B
3(48)9} @] AEo|HAl FEE| FHE7|FHOE MDA
e =olA ¥ Ho= Hol 5A4S YERA o= A
3 AAe] AFA8elH o] o] A o] FAE
2802 B3] Foia Y79

Table 7. The liver tissue malondialdehyde of ICR mice treated
by immobilization stress with or without extracts from
Tremella fuciformis Berk

(unit: U/mL)
Total feeding period (months) 2
t
Groups 7 18

C 494 + 168" 586+ 0.75° -2.2427

S 8.90 + 0.88° 9.62 + 0.58° -2.373

T 449+ 1.51° 5.33 + 0.78° -1.713
S+T 6.69 + 0.90° 7.11 £ 0.54° -1.382

Notes: C; control, T; aqueous extracts from Tremella fuciformis
Berk, S+T; stress plus aqueous extracts from Tremella
fuciformis Berk, S; stress.

" Mean with different superscripts in the same column are
significantly different (p<0.05) by Duncan's multiple range test.
Values are mean * S.D. (n=12).

2 ttest. ¥ " p<0.05.
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THE 2E#H 2R S-77°] 8.90 nmol/LE tE72
C-71#RY 80% <7V, ~AEHAE 7lshdA 3=
WA FEHES T3 SH+T-77°] 6.69 nmol/LE ~E
gl 25% Zasle 898 B 4 Yot ST
< 2EFH 27 S-770 HlE, SHT-187L 2EH AT
Ql S-183Ff HE] feFog ve ks JehdTh ®
g g2 C-187-2 C-77RT} 19% FoZog me
e Bk

Abgito] 20t Sl 7Y 1ge AEHS T
ol MDAFX7} §oldo g &4 JVeh} AEH AR
MDA #&Fo] F713th= Bedossa 5(49)9] A3 AT}
2 AAE AL F AU 2EYAE AF 78R g
LA FEETS Tk T-18TS 533 nmol/LE
izl Bis] fojdos A Jeltth 18709 189
2B FAME MDA X7} C-18T, T-181, S+T-18
TEG A JEh, 3Ae o e AE AT} dY)
o] MDA = S7to JES Fohe= 28 ¢ 5 ATk

ol FHUS W ¥ A 2EG 2] o7 ks
Alzdle] ksl Q3] AkbE 4ol thdl WejEle] ofs)
A Ho] 2EH 2T} Qe 2dv)de AAFAE) A4
oz dojdg & I stk

ZEH2E 7BHHA FEo|HA FE2ES FA] B
g S+TF oA MDA A 3tE Kayalis(50)0] ratoll A
B-glucan©] 2Hs}ld ~EF 2o 2% Izl de 3t
3t A7 b Baghs} o] FEo|njAl 559
B-glucan©] 71=Z]o)] EA4kAE Q1% X QIS 94
goho AleETh

o|¢} o] 571EH vl9-2E 857t FF 40EH 2E
#2~E 718F A$ €3 TG, HDL, LDL, ASTS} 7ho)
TAS, SOD, MDA?®] 243t BE ghof Vi Jg-S 1)
AW, o vlAE F 1871Y € w7k A & ¥
I 7he BASE 29 A9 RNEZA gu agE s
izl ¥is) os EE L AEGATS-18)S o)
Z27EY 839 TG 61% =7), HDL 25% 74, LDL
78% %7}, AST 71% Z719 3ve] TAS 44% 72,
SOD &4 30% 74, MDA 64% Z712 BEF ogEe
AoR ettt a8y 2EFHAE 718 ) gEoHAl
FEES @7 Holg B (S+T-18) YR (C-18)KErh
TG 36% <7}, HDL 9% 74, LDL 62% %7}, AST
36% S7HeF 7He] TAS 8% 74, SOD 84 14% 7+,
MDA 21% S7I2 JUERdT. o) 9 3= 7)F0.
H oA FE2ES T3 S+T-187°] S-187Y
2y ZrEol visl TG 25% <A, HDL 16% %7} LDL 16%
AR, AST 35% <A<} 7kl TAS 36% %71, SOD &
d 16% 371, MDA 43% A3t} o)9t o] iz
Ztz2 9] Atst A K (biochemical indices)e] A3},
RO FEE0] AENE &3} (cytoprotective effects)
32| (HDL, TAS, SOD)E B 23% 77| A=
&gl A8lel 453 (TG, LDL, AST, MDA)E 3T 30%

AAEh= A2 UERiTH

gk B AFeMe vl 2EHAE 71 of
ZEolmA FEES FAS o] HIFH ZH-o s
2EYAE 71EHA €3 1URE AR Fole 2Eg A
9] §alE o= AR Zolyr AHE JERIUTE o]RS
A ALz @aksle B 20to) 9 717 bk
2EH 27} 1 F 2EH2 §lo) 40 o]de Aol 60U
ojio] Holx Il Yehd = Jdue Aol ole
S o= 7)7F BoF wke e AU P AHF A}
g 2 4 Qo B 4 Atk

Iy AEY S Al BEoMA FEEe Fo a3
2 Hol e FolHA FEELS A U 4
kS-S 2Ast A A o= AT anholg=
AE ¢ Atk wEhA] FAEHALOZ HA P F
.

oA 28] Hile dddSIA adFA<t 23

14E 93l Basickn RS

Fo

of

B Ao A7 2EYAE e o 3Eo)
A FE2E Aot 2EHGEZ QI AAYY AehH
FAE WSS Kol ARge] uo] 20td] Bhe XEGF)
27} 53711 60th ool HolENS wiol AT 719
AKIE wste] glo] A% ASEA AFHA FE55
o] FAVH Hs Ade} Aole] S AmREgit
ICR "5 AFEe] vo] 20to) aid== 5/0e7HA)
ARSSE &, 8] 2EHAE VIR Al Uo] x=d
71 sigEE 1870 2 ui7tA] ARSske] AEH AR
g A U] Asl &FARE A 7o) AR
gol Wale zAsidth 1 A, AEdat O
o2 2% ¥H TG, AST &% F7}A17]1, HDL-
cholesterol S AFHA|F)= Aol wHl, of7)ol] 3Eo)
HA F2E9 Fos 2EYAE B2 FHoM 84 TG,
LDL-cholesterol®} ASTS] &S ZAA]7]3, HDL-
cholesterol®] &S SVNAFIv= EFHEF HAFQLE ~E
g2 7E23F 0] TAS 3Rk SODEA 7+ MDA $Hk
F7HE oPINFH O, 2EHE Al HEo|HA FEEI
Fo] FH= TAS &%, SODEAS $3A)7)a1, MDA
e A7t TAHA FEFS FUTh

web FHALS W S B 2EF A 2d7)9] TG,
HDL-cholesterol, LDL-cholesterol, AST, TAS, SOD 1&]
3 MDA FR] E5ol QoA FAZHQ S A
= Aog Jepdth &3, 77hEs 1874E 150 3=
oAl FEE 2lo]Fo] x| 3 MDA F9H
Z4a8t ASTY o3 Aol7t gle-d AFoAl F=
o] Fr|Fom =4& VERNA] BT g d9A
AEZ AR F JogE AlsEnh
olgfst AHE T S o= 7|7 W AEH 2~

=

4

¢




fr

Ako] At =d717hA] A kA BAH o
LS FEE, AIAARA RN F2ES 4%&
of= A= Fd7]d B3 A%E A F 9lE AL
B wgk gk A% }—E.%%ﬂm
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