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Preveiitive Mechanisms of S-Glucan on the
Experimental Atherosclerosis in Rats

Hyoung-Ook KiM, Yong-Soon LEE*
Department of Public Health, College of Veterinary Medicine, Seoul National University, Suwon
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Abstract— Mechanisms for the hypocholesterolemic effetcs of f-glucan remain unclear. Rats were divided into
3 groups; normal control group, atherogenic group(oral administration of cholesterol 40 mg/kg/day and vitamin
D, 320,000 IU/kg/day), f-glucan treatment group(oral administration of atherogenic treatment and f-glucan
0.135 g/kg/day). The p-glucan treatment group showed moderate increases of serum lipids concentration com-
pared with atherogenic group. In histopathological examination, aortas showed no critical lesions. The total
fecal neutral sterols and hile acids excreted for 6 days was increased compared with both normal and atheroge-
nic group. These results suggest that mechanisms for the hypocholesterolemic effect of B-glucan on rats were
due to the inhibition of cholesterol absorption in the intestinal lumen and acceleration of cholesterol catabolism

in the liver.

Keywords [ atherosclerosis, f-glucan, dietary fiber, cholesterol excretion, gas-liquid chromatography.

HA 20037 et AE, AAE 2w g
A Qg 2 QaFeklez kel HEbr) Jojita glow
2% AWHHE Wi 94 FEEHT vk 53
TEANES AH 2 E}E]r A gA A o
WAe] F71skal glew, 1 olf FHEele #AEEH
2HE FFA7} At 19804 168 mg/lOO m/el| 4] 1988
1 186 mg/100 mio.2 A&z Faglce Bi(7
o34, 1991) ¢ Akl Feke] 19710 141+ 815 13.1
goll A 1989y 28ge = 2u] oA Hoiytie Fuleiek
FA} RRA(RZAALEY, 19899 Ay fEEE ez
FEHc 3Ry AFIeN TR AgEw
T e 2 2dvie) AAF AFEe] A4 734}
Agel ojsb, 19884 £34A4 AR olatE Alghe 1
TEE 171922 AANAR F Exr) 2139, 3=}
3B/ELE FAr) oF 6.1 EFgton, d3e] FUlgeE
Bl F7ksle] 53] 404 o]AedA AT ZhE
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2oz g3, 1980 o3 9] ¢8r])4 25 e
Azt 716 glE Ao g Velgri(esr g Fed,
1989). =3} 1938~42139] 108 Abdddel = £37)A
A L37A AR ZFIA AR, }d%‘ e zd g
A A9 AGuel] olo] 6wl Ba}sle] oK
QTR AT, 1983), 1987dd= HA 193,9547 2]
Abiz) 749 58,9209 0] 5 AAS weskd 3,
ey e FaAsts 5o ¢34 e R Ay
3lod 304%9) & WS- Mo gakele] WA At
Pz el A 72, 1988). F=-qle) Aubal
AF7 AAAoRE oA yrz siejzgle FaEc
A9 Apanjeke] gow 3] dimAldle] A A
FYTAE A3 e Ak #H =K EHE 30.5g)8 veh
(R AALE B, 1989) Al AA Ao = g AYE
2 GA ZEA ¢g HoE Azb=Elch olzdd AW
AA A 7pe-v Bl Fuql FAAsE] HF
At 7bgd TZH2HEEFe] 7P 83 U E
AAAL glew, 2oe vlgh, ndgh Pk, FEHS
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A2 B AFASed gt dgzAl A3Kro-
mhout 5, 1982 ; Kushi %, 1985 : Khawe} Barrett,
1987), AlolAdf9] A=) B AEESS FAEIA
A AbEe] AdAHeR drle Aol Zglsle]
FAASE At 5 ole FARA o) dfo gt
A7} @o] o] Fo&] git} o] sgd], Hele} =] 5o
ZHe) o= g5 s Aol shi’l Bglu-
cano] FEN2AE FEE AAA $AA3} A
37} olge]l 2 ATl s kAT o),
1986 ; Klopfenstein®} Hoseney, 1987). o&]7}x] 2]o]
Afel gt dF5e] AYsfoigton, ojHfe A
Aol v} thokgt ssb, e a9EE viehicke
AP o) BT E 9 vHAnderson, 1985). Alo|df-= =LA
T2 B84 SRR el A=, 44 cel-
lulose® Weo] #FFolx gle 7o oz wheat
brand} k-2 Ao|AHf-E HFITH~HE AHslEAE L}
ebfick= Wou(Kashtan 5, 1992)7} ¢l& ®idd, &30}
itk 2i(Jenkins 5, 1975 5 Truswell®} Kay, 1976)
E ool #HEggt AZo o]zx] Ealw vk zEh,
&4 AT 53 A4S JellE pectindg 72
Ao dfe FFFH2HE FEE B3] F= A7)
ol o= At sleiAd FEH] A2 FH =)
(Vahouny, 1982 ; Kritchevsky, 1988). X =] 2] Bplucane
HeplullE ERiae Alxy FAAEY stz
glucose polymer &2 4~8%7} Egwe] gle, g1,
4-glucopyranosyl# f1,3-glucopyranosyle] <k 7 3¢
v 2 Ff-Ee] 9low(Prentice S, 1980), EollA col-
loid g€ H3lz=2 A4S el 2e)4H9)
dZEo]tKay, 1982).

Tzl g8A Aol 23 VEIZHUAHE X
EAe 71He disA] LAz Asfe gloew, o)A
FH o] 4ol A-fel AEgste] PR F
5 ¥l 3l wjAdo] F7lE 7] wlF o] A rKKay, 1982 ;
Anderson=} Chen, 1979), AW+ S ~8& )&=
£33 A 7] 7]vHRichard 2} David, 1985), elo]z4l & ¥
FTIU~EHES AHMEH)F= TEE Fule) FHEA
(Jenkins 5, 1989), AojAdf7} x1A9) Fo HRF
@GE53 vlg] Agsle AR F5EHA F8A 8] 9
o] 7 (Vahouny, 1986), A|¥de] 44l =) (li-
poprotein)2] jALE WHEA7I AN Bosello 5, 1984),
o] A7t Aol A REF R A FwA xubat
(short-chain fatty acid)®] ZHw S22 A3A
Aol €3t Z(Bridges 5, 1992) S0.82 =% 3 9jc}.

o] A3} 7 duAe 23k, Az} ](1986)2]
S 83 AYA S97AHEE g Bglucand
Fol3lgs o oz FHoeRHE Fojd ZHAHE
8 Al FA2HES FEAE taaReiradg s
7o g AepBMglo 24 fglucany F I HE

%

H

TE Asr)Re golny, whaw H kA Fds
AR5 BEE 5 9T 7R S Aol
Sudan® 2 ¥ ste] A AAAAEE S35k vHH(Ho-
lman 5, 1958)¢] FENS SlsheA ® AHL 39

sadet.
Al

AEES

AgEn AFFEANSAA 35 7 g
(Sprague-Dawley) 40w}e]E H-opbieolr] 1180 =
712 APFEASANN HAIFEL AR LAY
WgAR) e AfTFate] duixsg F, o3
AFe ¥x7} 223 A7 FE 3001E]E ADE sl
Aol Abg-sodch A% R A7 F9 SAzAL
AYex 20£2C, AYEE 5015%F 7 5lgon
Abed 2% slel A =4 Ale] =] (polycarbonate, 26 X 42X
18 cm, HWAZA AzZhHel 2wl Pejr] ARg-stgoh
BT AETe AEA 15797 g )i o) x|¢] A
$71708 AAAM, AE77E Fb 5HF 12417H 8% 94~
2 9A)g A4 B Aol 1okel o] Abgele]
ol g W& A sigrh
AEAA " ASFA

I AFELE H 1159 = 10vE §
o & 3fe] Text-Fig 13 zo] AHAZT, SHAHF
Fri, f-glucan F9TY NS Tt AANRTE
= FARILelH, AR fir2 1, kg vitamin
D:(BDH Co., England) 320,000 IU%} cholesterol(Yakuri.
Pure Chemicals Co., Japan) 40 mgS 22l olive oil
(Avondale Lab., England) 20 mge] &£%4]7] L£.94-2 3

Group 12 3 4 5 6 7 8

Fs
I [Ij

N A F S
o o o o [
Tt

Normal control group

Atherogenic group

o4V Fs
o o o o o

A A A A A A A

A -glucan treated
group

Text-Fig. 1. Experimental design.

O basal diet.

{ Oral administration of vitamin D2(320,000 LU/kg) and
lesterol(40 mg/kg) and olive o0il(20 mg/kg).

1 Oral administration of D.W.

4 Oral administration of f-glucan (0.135g/kg) in 15mi of
DW.

F:Fasting for 12 h before sacrificed.

S: Sacrificed.
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Fododg 192 she] 497t dALo® P& EdS
o] 4-3le] AFFAstelon, X 3%17}—— p-glucan
B4l FRHrE Fosdch fglucan FoT2 A
+ 497k FaAs g SdsA F9 A 58
%’%# e i E’*] o]} Bglucan(Sigma Co., USA)

€ 14, kg 0.135g2 E7F5 L5 mlel] E£ilsle] &=
@%qs}g&#@ oA 397k FFel ERR
glucanwh& Fodlgdct. »E 7o FEL @%‘EE'Q‘
Atgel Ag AHrEe] shaem, A¥ 8UAd R
FEE FA3dck
M=

Agg CAE AR AN A} ERAA A5
Ak
"oy o Fylol Halwy

A¥ER 1247 Aol B2 T ST AN &
cther wAste] AFE EAY F B2 o] FuA
WoeRe WA AXsdm 2P A4, AEAH
ST~ 3ol EY Hehe ARG, e Aelay
2 A T GAZ FEE AT F AAALE ¥
AL &Asidden, A2 B7)4 d¥s 10% FHE
Ef&%*’ﬂ A A1t

AAT dAe gAPstae) AL $ste] FYga
#@}om}; 4T o)A 305 W& &, 3000 rpmeE 10
-rZ} %_’;J—rﬂﬂ&l ¥AL FEsiglom, FEH e

#] 2 HDL iﬂlﬁﬁliﬂh g3s 223 24 =43
‘3:1.4_‘41:13& .—60T oﬂ y_%s}ﬂixi 208 wujc} &
AM} o] -&-514 |

78 lﬂ’ﬂ% 2437 98 A5 2Ae A

A2 A Aol A& AA L FAES %—o& ¥,
Aoz AE3] 1g& L‘—ir°} Hrdeke] s)AHsea sand)F
A7bsle] fukz 28-7F FAEEE o 9ml] isopropyl
alcohol g 2o] 10%(w/w) FANOR 3slo] 4T P4
e A 27 vk ¥, 3000 rpmo.E 1087 418
3] AAEY-L Ao AlgEkh
HE A 7t XFExe| EMuHY

Yo sty B4 F 2w F=v Ortho-cresol-
phtalein comlpexance H(EHIL A set, AA), F-71a
=% Molybdenum-blue HEEL AF set, AK), &
F# 28 22 OPA W& FH vl Ak set, HA),
£2)9F-2. Sylfo-phosphovanillin (B &2 Ak set,
g4), HDL £ 2882 A4 HDL-cholesterol
AeF set, BA), $AX U A0YERH SN A
set, AX)o.2 ZAslgoer], LDL % VLDL F¥ 2
2 FFd2HEe4 HDL iiﬂfﬂsﬂi% W How
Airstsick. 7t 2AF5 FZH2dEL2 OPA HEHHR
FH 282 Ak set, HER)OZ, TA4A H}TO.' ekad(C20
ZXA A set, BA) LR EA3Fgh
Hatsn| 3y #EEAE

22 NS 93] RN 10% FHEEEH

o] “312516]-04 AAg T 2222 7}(Fisher Co., Mo-
del' 116A, US.A)S AA microtome(American Optical,
Model AO810, U.S.A)L.E 3 me] FAE 23 %iﬁd
Blod hematoxyhm}- eosin(H & E)e 2 d4slge
29)¢) Vénkossa 4.2 zala R E **%ﬂ‘i’d"—’r-
AA A el By Cryocut(Amencan Optical,
USA)E 1 pm -7 2] 5%@%% =] Oil red O
Ay A aed R g Fabsigict
HE9ef I|§""—‘~f —.“E'% =3

T—HE'“-H‘TSLC’E#—H El$de gt o]l2xE A
e A& T AEdEs A3 lf—-ﬂﬂ"’ﬂ
#ARstA HA 10% FHE2LA HFEt 2 F
Sudan Il A¥h-& Adslgdvr. £ dwlde] wA
23 dFHe] #29 Sudan o G448 HE& 29
Y7, Sudan IIlef] A% Aazzx B8 A EA]
E}OE], Ze}E} A8 A 7] (Quantimet 520, Cambridge Ins.,
Engl)2 wlE9e AAZAA Sudan I F4%
A ZAE g dAg Tk & A HAF
AQAAEAY vgE Fosih
ZIAZROIEDRTE 0l88t MYy 4L
HEAMR| 24

Miettinen £(1965)2] w4 wle} fecal neutral ste-
rol&, Grundy £(1965)2] "9l#e] mle} fecal bile acid&
Ayl A7 St uid dA Az ] dAbA o]
Aol A g AFH 3] ANPAQ] S-7]o Ho} FAA
28 F, —70C o) Bastgdck o] sped 7 TEE 3
ol fo] 2E TR Algale] Bye AEE
9om, o] Az #AHE M3 AR O.Sgﬂf 3
mle] ZFH5E Hr)sle] paint mixer® 74EHA wdrsk
¥, wAEFY §Ao] leigly] Aol FEAIE 1g2
gloq 7*2]-“9“7]"1] Qo] AT o] Bikspe A4S ’ﬂ"]'&}?&
o} A5 HEXFe B0 boiling chip2 A 71skaL
90% ethanoloﬂ 1IN %% ¢ NaOH £9 20 m/S
H7Vete) 147kt #-H-(reflux)sted H|+3(saponifica-
tion)E AA)8hedch
EMAHES FE

FAHES & H3l] o] &9 F 10 mi7
50 m/&] petroleum ether& 4]7]—{1— & A A22](1000X g,
Sminsisd 4% $8 A9E A W Wk 2ol
Slg ALT J|3AA £4E 4, o] £4e) petro-
leum ether 10 m/& sl =< 1:]-‘3 02~03m/ A
22 73N F, =H~EES] diEs] BeE 98
uh3 3 2 ukE 39 #(thin layer chromatograpy ; TLC)&
A&l etk
* TLC+ 20~20 cm platee] 0.5cm 222 florisilg ZF
g AHgsigdc)h AN e 2= ethyl ethers}: heptanes
55 45% E§3 S8-g ARSI T, AN Fed A
¥3%}% Rhodamine G 4898 HF-35te] ya]z) o
UV-light 3ol Zasle] A £82 ek AF

EIEX] 2
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3712 £35S ZolA ethyl etherel] %9 % ALrg
713014 22 82-L 2ml] ethyl acetatee] &3]A]A
Y Z £ E-Z(internal  standard)®4] 5a-cholestane
A7 & JtamEviEaE s 242 9)d N,O-bis(tri-
methylsily)acetamide(Janssen Chemica, Belgium) =
trimethylsilylationg AA)3}e] Azkalo 7 BAslelch
2EAMe F&

FA 2HEY FF Fol 359 AL fEEEA
! dEAERAL E¢Eeth g 2HAE T
Hat7] A 159 FRA 90% R w=
N NaOH £ 2ml& &3slo] 15 psi sfell A 34
Tt vEEE AR &, 31k d4teZ pH 2744
ArEHA F

o] E-Eo| chloroform™} methanole 2 : 1(v/v)Z
2 44 75 mig Hrkshe] WEE ¥, 1000XgR 5
7t AR EY 5g E8k3el §7]aL, chloro-
form 50m/E 2¥ ©] FZ3le] RE gL £
AlA rotary evaporatorg o]&ste} SmlE Z=wA)Fch
& <dojzl 21gk A oke] £-4-& chloroform®} me-
thanol®] 2 : 1 £3 49 20 mlol] Ho]31, o] £ 5 m/L
vz 2R Aol 71 F, 2F4ke] methyla-
tiong s sHA 817198 Ze =] Hvbge] HCL& 5%
FTEE A2 9 4mid Aslste] 100T oA 2417
B3R 3 A 2 3 de 438 TLC
plate(silicagel H)oll %7 ZZFEZZ methyl cholateS
#7}at ¥ benzenel® 12} #Hs§sted iodine vapore)
EE3AA G W=F A3, WM upE ol A& 22
% 23k ANE AAskg et 221 A isooctane ) isop-
ropanol % acetic acidZ 120 : 40 : 12 &g &L
HANBo g ARE-Elgle ] jodine vapore| eFA|H
YA 7l TLCo A sh54te] $14 & methyl cholate 2
8 1 2N A] 28Ee Aol slgelng o|RL
AF-F3H7]2 Toba] 50ml test tubeo] B 25 m/<)
methanol$ #7}8ted £2-2 S-s)A)Z ). o] S4& o}4]
7182 A de)x] £7-& 10 m/9] ethyl acetateo]] o4
F-EA 7R2stHA EARAAAN FAEHE EH T
F43 AL AA straFele afs]E2 AL Y N,
O-bis(trimethylsily)acetamide 2 trimethylsilylation-& 4
Alste] A=pp-Astgen, stxz vl e 27
2 FA2UES] £4A)¢ FAd3A Aok
A3 2olEJelim]e] =A

A 87} =0}9)E ethyl acetate£-98-& 24k 7] & 500
2] N,0O-bis(trimethylsily)acetamide-2- A 7}8l51 1 mi <]
pyridine-& w3l GC-15A(Shimadzu, Japan) 7F~=&
nt2 2o E AMS-Ete] BAlsll o, Ao Az
a3 Ak

#-E(He : pressure 1.5 kg/cm? make up gas 60 mm

et

o
¥

e S HE

5 o

o
o

MH

/min)2 carrier gasZ AM23}¢d 2 FID(lame ionization
detector)E detector2 A3l SE-54(WCOT : wall
coated open tubular) column-2 column length 25 mZ.
Bho] ARSSIRAT, AlB FALHEL] waA g =
25 i, BF4te A A o= 5 ] kg FY3sdch
Column oven temperature 278C, injection port tempe-
rature 290, detection port temperature 290C & =%
RAslell A sensitivity 1071X27'2 A steict Qojal
Jal == C-R4A CHROMATOPACE Al&3le] A 4bst
sk
EFAIRO| #a

SHAHES EFEAEXNE [ v]aAsFslaat sk ¥
Wy FAd28E 57} (coprostanol, coprostanone, cam-
pesterol, S-sitosterol, stigmasterol)$} &4k 4712](li-
thocholic acid, cholic acid, deoxycholic acid, chenodeo-
xycholic acid)®] EFA|E 5mge zZHzt FA|E v
=37, 500 W] N,O-bis(trimethylsily)acetamide-g& 7}
313 1mie] pyridine-S wdhe] zhzte] BFEA|R 25 W2
ZhAgete T e Fdte] doixl kel EFEA
59| retention time¥} peakZHE] A4tE wAL 3ql
3193, 2L 7o) FALHEZL 30 W, FFAL 40
WE F3ted 1mie] n-hexaned] EFAA EFEEA
F4E ghESch olw] FAsEHEL 7] 74.63 ppm,
FAE 77] 99.50 ppme] FEolm, o] &9 25 uE
o] dolz] | ZelA retention time} peak?)
AlZellAe] Zaj=el wlwsle] Asprew 7t
FA2UE o d3Fg ZA sty
el EFEARXME V7R 9] g4 A AW
thocholic acid, cholic acid, deoxycholic acid, chenodeo-
xycholic acid)#} coprostanol g Z}7) 5 mg® 2z} TA|5
Well 3 500 W] N,O-bis(trimethylsily) acetamide-2-
Hrbeta 1mi9) pyridines tslod wh5oiz] Rolof 4]
7t7) 40 WA & F3te] 1 m/9) n-hexaned }7kgt Wwo]
B71el W elwe] £ JledH ZFAIR 5 7R
FE+ Zt7] 110 ppmolth o] AL g3l Eoz
Az7) A 150T 9] &5 E 7]3}4X]7] & t}A] n-hexane
05 miel $&xAH EgRELAE Azslgn) o] £
EFELN 5 uE 7R-ARNE TN F45te] oz
I# Z ol 4] retention timed} peake] A2 A)|Zol e
gz} vt Ao g zb F2he] whEAl wiA
22 FA43gch
=AEE =4

SAS(Statistical Analysis System) £4 #H7|#x] E=
a8 -g o]gsle] EAEA(ANOVA : Analysis of varia-
nce)3} Scheffe’s TestS A A)5led 2+ £7ke] A HAE
o5 2Lk gi et A3 disted p<0.05, p<0.01 % p<
0.001¢] FolA o4& AAsdtk

1

e R H i

(E: A

2 g S

n
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4 =

MBHE W e s

A|GAAA] F-H2 A 2F 2 F943 i
p-glucan FF9 AF 24 2T of 340g A=
vjsestol ot A@5RA] 933 FEEH fglucan
Folgg AFe oF 270go 8 AAYRT ®ste F
T 25 524 oA FastgdorKTable I p<0.001)
2] FAlE A7k Aelzh @sith
Ao 2y YW ele W3l

3 F9] AeXs F945 fode) Az
wE oF 2mg/100 ml FrAstg e, Bglucan FoFe
°F 2mg/100 ml F7}Eglov BAH fo4de gl
(Table I). AF] ke EMAZ H-Fe Al
o wlE] 2 zbe]r) glglen, f-glucan Fo T
S 973t el v)s] o 3me/100 ml 743k (p<
0.05), AAHzTel vl& o 4 mg/100 md ZH4E Ry}
(Table 1I, p<0.01).
A 3 2P x|AMEe| #HEt

A5 FFH2dHEAE AYNEZTY 5691 mg/
100 ml¢l| ¥]&j 59733} F4FL 112.66 mg/100 m/o2
2 49E 2718 B92m(p<0.001), f-glucan FodF
2 95.72mg/100 M2 & FHAE ool vl £
Al ZAste] ek p<0.05) HAdET HlEHAE 2

Table I. Effect on the body weight and liver weight changes
in rats (gram, Meanx SD.)

Body weight changes

Group Initial Fimal Liver weight
Normal control 343.89 37050  10.31+0.97
group +36.21 +18.71
Atherogenic group 346.72 271.22 9.61+ 1.26

*34.33 T 32.76
fglucan treatment 343.00 270.66 9.52+ 0.99
group +42.67 13381

2 Significantly different from normal control group(p<0.001).

Table IML. Effect on serum lipids in rats (Mean* S.D.)

7181 eHp<0.05). HDL Zel2e|8x= AHA 27
)3 448 UL, fglucan FoI T BF)A 18~15
mg/100 ml ZF7}8he RS vehliglont o4 ol
itk LDL % VLDL 3 2H 2+ AT 16 mg/
100 m/ol| ¥l3f FHA4H fidE 57.5mg/l00 meE
oA A Zrkeldd 2w (p<0.001), f-glucan Folie
37.3mg/100 mi.2.2 HA 2T wsjHE Frhehe] L
v 545 kel wlsidE F93A Eutip<
0.05). XA A= AAY 2T 246.4 mg/100 mlel] »| s}
EHAS GFL 490 mg/100 ml .2 f-2)AelA F7}
3] 2 w(p<0.01), Bglucan FoJT-& 366 mg/100 m/ 2
2 FuAst gl Hle oha AAad Aes vehy

L AR AT v $4AR i p-
glican §oJ7-& EF Frisisedt o042 elgdct
(Table III).

Sl A5 gutEdt Bglucan Sol el ZHRkEA 9] A
A WstEA FU2EEA7l AYANETY 8.7 mg/gol
H|# 3~4 mg/g Tl et oS gz, FAA
WA 59733 fodTe] 86 mg/g, B-glucan FoiFo)
62 mg/ge 2 AAN=TS] 179 mg/gdl) wlste {4
A 72519 vHp<0.001, Table IV).

Atheromatous Index2| 244

Atheromatous Index®] #2-& Table VejlA vjehd
ul2} 7o), HDL-cholesterol/total cholesterol®]+ B-glu-
can F-oJ oAl 0628 AANzTY 074 717

Table II. Effect on serum calcium and phosphorus in rats
(Meant SD.)

Serum (mg/100 ml)

G

roup Calcium Phosphorus
Normal control group 1669591 10.12+111
Atherogenic group 13.68+ 387  912+1.93
B-glucan treatment group 1702+ 369  6.70% 1.92"¢

2 Significantly differentfrom normal control group(p<0.01).
bSignificantly different from normal control group(p<0.001).
“Significantly differentfrom atherogenic group(p<0.05).

Serum (mg/100 m/)

Group Total CHL HDL LDL & VLDL TL TG
Normal group 56.91 40.76 16.05 246.40 7947
+21.95 +226 +2.18 +137.66 + 2348
Atherogenic group 112.66° 55.14 57.52¢ 450.00° 106.25
+33.09 +29.57 +23.73 +173.84 +40.59
Fglucan treatment 95,7220 5842 37.31° 366.33 118.75
group +11.82 +592 +14.36 +103.08 +40.93

CHL, cholesterol ; HDL, High density lipoprotein cholesterol ; LDL&VLDL, Low density and very low density lipoprotein cholesterol ;

TL, Total Lipids ; TG, triglyceride.

aSignificantly different from normal control group(p<0.05).
®Significantly different from atherogenic group{p<0.05).
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FAE Bgo) S5 e 0498 @e £AE
veldgltlk. LDL & VLDL-cholesterol/total choleste-

rolR)= B-glucan Fof<] 0.39, 5““75‘35]- kel 0.51
2 BT Az 0288c =g £AE ey
L} Bglucan Foie] i P F ] b gt

LDL & VLDL-cholesterol/HDL-cholesterol¥= AAlc =
9] 0.394] vl3l FAAs} FES L04E & X E

E T ]
vehlglent, fglucan FoiFel M 473 ol
Hls v AT el

oA 0632 Yleldgln)
thSee| XIEAS wEE 55
Sudand ¥ £ &A% AF
9)e) WAz}
T 5 AR
2), 21/'\]—1:]];1‘(7-.& 0_'

o jake] A A
Aol HA HA e vE2A 7
7 gt 23 (Text-Fig.
Qe wls) FHAs} fodTe
273%= w5t =& 117:;2 ) $-& vepia oz
(p<0.001), B-glucan FAT-& 155%2 HA =T
TAsES FH A Tl Ble) felslA W Blge
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Table IV. Effect on cholesterol and triglyceride of the liver
in rats (Meant S.D.)

Liver (mg/g of liver weight)

G
roup Cholesterol Triglyceride
Normal control group 8.69+216 179.19L£ 33.74
Atherogenic group 1116+ 684 8645t 34.37°
fglucan treatment group 12.23% 17.23  61.88% 55.46°

*Significantly different from normal control group(p<0.001).
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e

Hy

edokom, AW FRFA B-sitosterol, coprostanone
o] F3 wjdEAe|g] o}, FHAS Fol A= cop-
rostanole] % E&o)¢l3, B-sitosterol, campesterol,
stigmasterol =2 2 Z7}gt Ao 2 jelteon) Aalg
274 2718 o2 velhd coprostanone-E A¥ 5
dA S} 64AE AQstiie AEHA] Lt
B-glucan FAF-e) A8 2 U2 WA A2y, T
HA & FHE o] AP v|AESY zhgow
AAHEe 7oz dHA coprostanole] FEAA =
sto, o] %2 wj ek =4+ B-sitosterol, campesterol,
stigmasterol, coprostanone©]$].2.7, ¢]7}-2-1] coprosta-
none< FWAS T FAEE AE 444 o)

A B c

Text-Fig. 2. Tracings of Sudan IIl-stained aortas represen-
ting average aortic surface area involvement with lipid-stai-
ning lesions in percent for each of the experimental groups.
A Normal control group, 12%:; B. Atherogenic group, oral ad-
ministeration of cholesterol 40 mg/kg/day and vitamin D,
320,000 IU/kg/day, 27%(significantly different from normal

_control group, p<0.001); C. f-glucan treatment group, oral

administration of atherogenic treatmet pius S-glucan(0.135
g/kg/day), 15%(significantly different from atherogenic group,
p<0.01). The top hall of each tracings repesents the thoracic
aorta from the aortic root to the diaphragm; the bottom half,
the abdominal aorta.

Table V. Effect on the etheromatous index in rats (Meant S.D.)

Atheromatous Index (ratio)

Group

HDL-C/T-C LDL&VLDL-C/T-C LDL&VLDL-C/HDL-C
Normal control group 0.71+£ 0.13 0.28%+ 0.07 039+ 0.14
Atherogenic group 0.49£ 0.21° 0.51+0.11* 1.04+ 0.32°
B-glucan treatment group 0.61+0.16 0.39+ 0.22° 0.63% 025

T-C,total cholesterol; HDL-C,High density lipoprotein cholestrol; LDL&VLDL-C,Low density and very low density lipoprotein cholestrol.

*Significantly different from normal control group(p<0.05).
b Significantly different from atherogenic group(p<0.05).
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Table VI. Excretion of fecal neutral sterols in rats (ppm)
Negtral sterols 1d 2 d 34d 4d 5 d 6 d Total
TOUpS
1. coprostanol
Normal 15.75 41.31 23.34 6.51 26.06 25.08 138.05
Atherogenic 33.87 38.92 24.34 67.83 173.91 48.73 387.60
B-glucan 146.25 94.42 145.95 53.49 180.59 33173 952.42
2. coprostanone
Normal 2797 72.66 6.51 ND ND 39.37 146.51
Atherogenic ND ND ND 5.16 7.39 ND 1.29
B-glucan ND ND 48.56 ND ND ND 48.56
3. campesterol
Normal 6.65 19.33 13.15 437 17.26 15.13 75.90
Atherogenic 5.24 5.70 497 3.76 4045 7.79 67.91
B-glucan 9.60 36.75 14.28 11.60 21.22 21.10 114.58
4. [B-sitosterol
Normal 4241 79.53 4345 12.87 36.29 ND 214.55
Atherogenic 17.60 8.01 8.67 8.83 1855 10.65 72.33
B-glucan 24.21 67.01 ND 30.68 4040 19.93 182.24
5, stigmasterol
Normal 2.74 3057 341 4.76 ND ND 4148
Atherogenic ND ND ND 4.75 8.99 ND 13.74
B-glucan 17.58 18.95 ND ND ND ND 48.56
6. Total
Normal 95.51 24340 89.86 28.53 7.85 79.58 616.51
Atherogenic 56.71 52.63 37.98 90.34 24191 67.17 554.15
B-glucan 197.65 217.13 69.60 31.93 25.68 37.80 1334.33
Data are shown as daily analyses of pooled 3 rats’ feces for each experimental group.
ND: No detection.
Table VII. Excretion of fecal bile acids in rats (ppm)
Bée acids 1d 2d 3d 44 5d 6d Total
roup
1. lithocholic acid
Normal 195.32 322.70 292.50 270.17 312.04 238.54 1631.27
Atherogenic 128.32 474,36 407.93 590.34 642.96 448.78 2692.69
B-glucan 436.53 346.62 237.03 371.71 646.25 34063 2323.67
2. cholic acid
Normal 496.23 99.9 42546 358.16 340.37 322.09 341.51
Atherogenic 141.99 1160.9 416.70 1054.82 185.36 591.95 355173
B-glucan 1068.88 161.3 203.23 1181.24 1072.22 250.89 3937.78
3. chenodeoxycholic acid
Normal ND ND 78.15 ND 124.30 69.53 271.98
Atherogenic ND 124,69 242.32 38591 60.22 162.63 975.77
Bglucan 6843 125.10 137.74 615.40 598.22 ND 1544.88
4. Total .
Normal 691.55 422.60 796.11 628.33 776.71 630.16 3918.46
Atherogenic 270.32 1759.95 1066.95 2031.07 833.54 1203.37 7220.19
B-glucan 1573.34 633.04 578.00 2114.3 2316.69 591.42 7807.33

Data are shown as daily analyses of pooled 3 rats’ feces for each experimental group.

ND: No detection
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A 22 725 cholic acid”} 2 A= litho-

Fig. 1. The normal abdommal aorta of a rat from normal
control group. No pathological changes are shown.(H&E
stain. X400).

Fig. 2. The abdominal aorta of a rat from atherogenic group.
Medial edema, tilted medial elastic membrane, clear spaces
between darkly stained elastic membranes maybe the sites
of lipid deposition occured.(H&E stain. X400).
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cholic acid, chenodeoxycholic acid 2] =421} che-
nodeoxycholic acid®] wi4dsk2 =)-$ Hoh

TR} e A$ A cholic acid7t 7H &
Fo 2 uelgn, Fejdakd e A zEEd =9t
ot wfde] okAF2 lithocholic acid, chenodeoxycholic
acid 2] ¢£A2 Fodsidr)

B-glucan FeFo A= wlde] oL Fsiglow,
SRS el vls] @EAF MAdo)] o7t =r1eky
2t & Aol el gigioh
S 5! pHALEWO| =Xwa|slx Fx

A ETe] ddEAA e AARFGo) BFAE,
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Fig. 4 The normal abdominal aorta of a rat fromm normal
control group. No calcified lesions are shown. (Vonkossa
stain. X400),

Fig. 5. The abdominal aorta of a rat from atherogenic group.
Severe calcified lesions(black color) are shown in media.
(Vonkossa stain. X400).

Fig. 3. The abdominal aorta of a rat from B—glucan treated
group. Rough intimal and weak medial edema is shown. Lipid
deposition sign is not shown.(H&E stain. X400). :

Flg 6. The abdommal aorta of a rat from B-glucan treated
group. Focal and mild calcified lesions are shown in intima,
(Vonkossa stain, X400).
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Fig. 7. The normal abdominal aorta of a rat from normal
control group. (Qil red O stain. X400).

Fig. 8. The abdominal aorta of a rat from atherogenic group.
Severe lipid deposition sites can be detected by red color(but
now looks blak). Medial lipid depositions are predominant.
(Oil red O stain. X400).

E

Fig. 9. The abdominal aorta of a rat from f-glucan treated
group. The Lipid deposition lesions(dark red color area but
now looks blak) are focal. (Oil red O stain. X400).
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