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Preventive Effects of Baker’s Yeast-Derived f-Glucan on Hypercholesterolemia in Rats
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It is known that water-soluble fibers including g-glucans derived from oat and barley decrease
cholesterol level in the plasma and liver, but the effects of baker’s yeast derived f-glucan (BBG) are not
fully understood yet. In this study, the effects of BBG on cholesterol absorption and excretion were
compared with those of cellulose (CE) as a negative control fiber. Rats were fed with AIN-93M-based diet
containing BBG or CE at 5% as a dietary fiber, and 2% cholesterol (CHL) or 0.5% cholesterol/0.2% sodium
cholate (CA) for 4 weeks. In the CE-fed group, CHL and CA supplementation resulted in an elevation of
total cholesterol level in the plasma, whereas BBG tended to inhibit this elevation. On the other hand,
high density lipoprotein (HDL) cholesterol level in the plasma was significantly decreased by CHL and
CA supplementation in the CE-fed group but not in the BBG-fed group. Moreover, BBG tended to inhibit
hepatic hypertrophy and to reduce the increased fecal cholesterol level. These results indicate that BBG
decreases plasma cholesterol level by stimulating the excretion of cholesterols. In conclusion, BBG is a
highly functional dietary fiber more capable of preventing hypercholesterolemia and its related
cardiovascular disease and arteriosclerosis than CE.
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Table 1. Composition of experimental diets.

Group
Ingredient
CE! CE-CHL? CE-CA® BBG BBG-CHL BBG-CA
(%0)

Cornstarch 46.57 44.57 45.87 46.45 44.45 45.75
Casein 14.0 14.0 14.0 13.5 13.5 13.5
a-Cornstarch 15.5 15.5 15.5 15.5 15.5 15.5
Sucrose 10.0 10.0 10.0 10.0 10.0 10.0
Soybean oil 4.00 4.00 4.00 3.66 3.66 3.66
Cellulose 5.00 5.00 5.00 0.00 0.00 0.00
Mineral mixture* 3.50 3.50 3.50 2.95 2.95 2.95
Vitamin mixture® 1.00 1.00 1.00 1.00 1.00 1.00
L-Cystein 0.18 0.18 0.18 0.18 0.18 0.18
Choline bitartrate 0.25 0.25 0.25 0.25 0.25 0.25
BBG 0.00 0.00 0.00 6.51 6.51 6.51
Cholesterol 0.00 2.00 0.50 0.00 2.00 0.50
Sodium cholate 0.00 0.00 0.20 0.00 0.00 0.20

ICE, cellulose; 2CHL, cholesterol; *CA, sodium cholate; *AIN-93G mineral mixture; AIN-93 vitamin

mixture.

Table 2. Effects of BBG on body and tissue weight.

Group
Body and tissue weight
CE CE-CHL CE-CA BBG BBG-CHL BBG-CA
Body weight (g) 335+7 345+ 8 328 +8 313+4 347 +12 341 £4
Liver weight (%) 2.72 £ 0.05% 3.71 £0.10>  4.25+0.18¢  3.00£0.03*  3.35+£0.03>  4.04£0.08«
Adipose weight (%) 2.37 £0.32 2.16 £0.20 2.52 +0.32 2.25+0.18 2.11 £0.06 2.02 £0.17
Cecum weight (%) 0.18+0.01 0.18 £0.01 0.18 £0.01 0.20+0.01 0.21 +£0.01 0.21 +£0.02

Data are presented as the means + SE of 5 rats. Tissue weight is expressed as % of body weight. Values with different super-

scripts in the same column differ significantly (p<0.05).
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Table 3. Effects of BBG on plasma lipids.

Group

Plasma lipid

CE CE-CHL CE-CA BBG BBG-CHL BBG-CA
Total cholesterol (mg/dl)  47.4 £ 3.6 59.2 + 6.3 77.0 + 5.4 52.1 + 6.6 56.6 + 4.6* 71.9 £ 3.2bd
HDL cholesterol (mg/dl)  30.7 £ 2.62 19.9 £ 2.0° 19.4 £ 2.0 30.5+3.8* 23.3 £1.0® 24.6 + 1.5%
Free cholesterol (mg/dl) 9.9+0.9 8.8+ 1.3 13.4+0.7 10.2+1.8 9.1+1.3 13.0+£0.6
Triglyceride (mg/dl) 42.1+4.6 444+ 7.5 374+5.3 35.0+3.0 38.1+44 45.1+2.9
NEFA! (mEq/dl) 0.907 £ 0.072*  0.860 £ 0.0712> 0.805 + 0.060*> 0.696 + 0.043*> 0.819 £ 0.053* 0.658 £ 0.019>
Arteriosclerosis index? 0.55 £ 0.05? 1.99+0.22®> 3,29+ 0.80>  0.71 £0.05* 1.44 £ 0.20° 1.98 £ 0.30%

! Nonesterified fatty acids. 2 Arteriosclerosis index was calculated as [(Total cholesterol) — (HDL cholesterol)] / (HDL choles-
terol). Data are presented as the means + SE of 5 rats. Values with different superscripts in the same column differ signifi-
cantly (p<0.05).

Table 4. Effects of BBG on hepatic and fecal lipids.

Lipid Group

CE CE-CHL CE-CA BBG BBG-CHL BBG-CA
Liver
Cholesterol (mg/g) 20.3 1.3 27.4+4.3 28.4+£4.2 22.4+1.2 21.0£1.4 23.5£2.0
Triglyceride (mg/g) 30.6 + 3.7% 59.9£56¢ 58.7 + 8.8¢ 28.2 £ 2.0° 47.0 £ 4.1%¢ 53.9 £ 7.0
Feces
Cholesterol (mg/d) 29.3 £1.52 360 £ 57> 109 £ 252 60 £ 112 529 £ 109¢ 142 + 202
Triglyceride (mg/d) 0.48 £0.142 1.56 £ 0.21%> 1.31 £0.50*  2.86 £0.55>  2.34+£0.47>  2.04 £ 0.43«
Bile acid (umol/d) 12.0 £2.22 50.3 £ 7.1 101.4 £29.7>d  19.0 £ 4.7* 47.7 £ 9.7« 118.7 £ 13.8¢

Data are presented as the means * SE of 5 rats. Fresh feces were collected on days 26-28. Values with different superscripts in

the same column differ significantly (p<0.05).

N, BFELZEIRD NG o7z (Table 2). —7,
NSRRI AGE & I SRR CEN R -T2, 2, B
HBEEIL, 2V AT a—)VIRINDOEE L - 72,
BBGH CCEHE & R THIERNIC H - 72,
miEFEEEE MR L X7 o0—)L&3 CE BT
*L, CE-CHLEf TlddmtEm %2R, CE-CARETIZH
BEATHIL Tz (Table 3). Z4uUzxf L C, BBG-CHL
# & BBG-CA #F T3 M 2 %1 3 2 i 23 5 5 nfe.
HDL- 2L A7 10— L% CE#IZ% L C CE-CHL &
CE-CABTIIEREICHA LDz LT, BBG-CHL#EE
EBBG-CABTIZCEH B X UBBGEH ERALULNLVET
WA 2ME Lz (Table 3) . 72, BIRBE(LIER, T4
b (L X7a—)L) — (HDL-Z VA7 a—)L)]/
(HDL- 2V A7 a—)b) OFtEEIL, CEFfIZX L TCE-
CHL # Tl ERMEA 2R L, CE-CABTIRAREIC LA
L 7275, BBG-CHL# & BBG-CA#E CIZCERf % X UBBG
HERULNVETEARKTEE (Table 3). —J7,
WEEa L 27 0—)LEE, CHL B XU CADFRIIEEER
X 2 HEBELREINERD HNigh 572, BBG-CARET
CERHITH L THEBEICEMEZ /R L7z (Table 3). 14D

132

WHENRPIR RS XU M) 7)) 1) FEIEBE S b o7,

s SOERORBRERE  MEs L UOEFDIFE
5> % Table 4 (Z7x L7z, FFli&H Y 7Y &) F=IZCE
HEWE L CCE-CHL 5 X CE-CABTHEREIC LA
L7245 BBG-CHLEfE BBG-CABETIZCER L BAEAE
Mot IV 27T o— )L &3S HE T
EHLNEMoT. FEhalL XAFu—)L&lE, CERER
NTCE-CHLETEREICHML, BBG-CHLIHTlZZh
BELIIHMEE LA 2R L. RN 7)) N
X, CHLB XU CARIMDEEII»H 5T, BBGIZ
SOBEEIHEmMLL. 9%bb, CEFEERTBBGHT
IZEEICHEML, BBG-CHL# 3 X U'BBG-CATETlE %
NENDRE E 725 CE-CHL #3 L U CE-CA B & X
THMEMICH 72, —77, FEHETEEEIZCHLE LT
CAVRINIZ X O BEINL 7275, BBG DR FILZRD S 4%
Mmooz,

Z 2=

AWIEIZEBNT, BBGE, AFdkoaLXA7a—)b
b AP EAE T 2 2 & T, miEFhOHDL- 2L X T

LT BeTE



O—NLV2ETEELIELRBIVATO—)LEDREN
PAHIT A EBHLNER ST, ZDZ LI, BBGD
B, BB 2T a0 — VORI {RET 5 2 & T,
FEERFIEORIELZTIT2 L Ebic, ZHELLL
RESEIRME(LEDRIEY R 7 ZBIREE 25 Z & 2R
LTW5,

BBG(Z, CHLHB XU CARMEIZIWT, HDL-2 L
ATO—=)VEKTEELIERLBRIVATO—)LED
HWn2MEl T 2EALSE SN, —F T, Mg rY 7Y
Y ) NIZEZ bk -7 (Table 8). BBGIZ X A1
IV ZTO—)UVETIERIZE &EA ERED VD, KB
FETHELNHERIIEZE IV AT 0 —)VIIEZA 3 5 I8
Bk 15 ATt L T SN ERABROMSE & 12T
L7z, ZORRTORI > T+ 7OMBGHRILV AT
O — )UfE13 240 mg/d1BA Lk, SFHEAEIZ99 kg, T BMI
1$27.7 kg/m2 T, 3EME D fH A AR B B -
TINHA>%—HbH1z015gk %25 L5 CZENTNORE
WZHRIMLUCSHEMEERL, X5I-7NVA>DEM%E IR
WTAHEB 7 0 —7 v TREL TS, FRELT, B
Bk - 7N h 3 BRTH 2 WIESEE DIIFER I L
Z2T7a—=)VEHEIETFTEE, HDL- AL A7 0—)L%
ERXERN, PR FiRE RS Rr o7, L
ML, ZOMERED CEERHKB- 7V > DIE R
WZDOWTOFMIZMRH I N TR,

— T, TNZETOWEL LA A bFELKEDKEN
B-TNHPEAL AT a—)VIMEAEEL, ORER
FHIRIELAE D RAE & TR 2 v EEtEN S 2 2 &Y & 4
WCENTWD 50, FF MFEHEK B- 7V > DIEFAKRE
ELT, RDADDZENPRBINT VD, (1) K-
TN GEN T L5563 5 2 & THTROE
FEBRENEHA L, ZORE LTIV AT 0—)1
25 DIRTER AR AN 5519, F72, (2) 44 MFEH
Kp-T WA, ORI SNEBITET 2 HEERNN
B DREE % @ ORI A DINY 7 & 2R L T %
GLREZEDWINIAE 2T 2 wTREM: 1617, (3) KD
PHE 2/ U CHEERICIFIE O 2 L 27 a— L &R 2
PREDAREMENDH B39, X HITE, @) A4 P FEEkK
B-7 VA1 DU X > THNFEEREL, £ URE
PR IR DM PNCRINE N T CO I L AT a— L&
B ABHE T 51920 DUTFIE, KWFETEHE SN S EERE
B- 7V > DIFBE R TR R OERAEREICONT,
F A DFEL- TN TRBE N T O DIEARERE &
¥THEET 2.

g9, kit (1) TRUZIFAEEICEAL T, CHLEB X
U CA IRINEEREIC BT T v b OFE[MPEH S EA
FZL AWML Tweds (Table4) , R E L THWAR
TR AR TH % CE £ BBG & DRI THER

20094 3%

BALHERD Lo 720, TOTERIZ/ S BERES-
WA TERTIE R W, L, INUBERp- TV H >
FA L &b —Z L FEREOHETEEOPEHGE 24
TR EFMLrER ST e, INUBHRB-T VA
e -2 L T CO IV AT a— )L L)L
PERTFTXELMHEECH -7 S (Table 3) , gk
WTHHB TR IV ATaO— L EEE L TENEE
hABEEAET 22 L TIL AT I —)LL N )LVDIE T IT
HEL TV EMEZLNL. EiE (2) ORI
DT, INUFERFB- TV N3 E DRMEDME L 7 VALRE
RN E D, IBETOEHROBERINZ T %
ARV EE A SN S, Fe, kRS () ICBL T
FE RIS E D O BERIHE D AT getE I3y, IV X T
O—)LEHEML TRV TRE L7 v MES X
O Tl S BERES- 7V 1 T & B LA D H ik
WZ M (Table3&4), AWMEDOEE ST TIE, K
WINBAE 2/ U 72 R 2 L A T 0 — L SR ANDRY
BlixnwEEz o, ki @ IBEL TR, NUER
B-7 WA DIt alL A7 a—)UEFERE L THSL
TWBAREEN R b AWV, Thbbh, INUEENE-TIVA
ik, 7y POEBHAMEEYEMI YL MEAIICH Y
(Table 2), EGNEME R 2 A RITHINZ 2, 5T,
BB AEY T ORSRD> T O YA Wk & Ok BERE RIS
I 522, HENENRRIZEAMEIC XY 2 51
DIRENDD, KRG HWRIL X4, K5 LA
DIFINF =R ELR D, KGRI E S KR O pH
PR TEE, WEWELERZMGEIT 2 2 LMo nTn
52 X5z, HHERRIIFECOaL A Ta—LE
REHEST 2 2 ENREINT NS 1920, LihoT,
INVEEREB- 7V XN IR RAE L, ZDREREL
THR LGS I L AT a— LR AR RHET
LT EMEZLN F, ILVATO—)VERINART
RELEZTy DTl lo—2 LT, IR
B-7NAHEEICLY Ty FEFOILV AT O—)LE
26 MUY R FRIF6MHICHEMLTHWRZELS
(Table 4), XY RMBIOFEEIC L O EEE TS iF T
R OIRE &ML T 2L 5. 518, U
BB-Z N D 2L AT a— VAR A X & EE
R G2 DHBIZOVWTHRIET 20D 5.
RWFEITBNT, INCEEREB- 7V 1 2 IZ B IREE LR
PIRT X, #EhADIL ZT0— )LD 2 RAET 2
ZENHLMEIR o INUEERB- TV A L, Bk
ML Chlo—X L EREDHTEHmRIELET 2 &
EBIT, ALATa=LR M) ) k) FREDRE R
HrhAPRIMEE T 2R TIEEN T -2 L0 bEATY
72, RBIT, ISUEERER- VA 0E, MALE N TR
PR OER 2R T & THIETDO IV AT a— L& %

133



Liver
@ CHL
*| synthesis
-CHL N Ep—— -
[_C_Hl'_: Short-chain fatty acid T

> Cecal fermentationf
‘ |:> ExcretionT

Fig. 1. Putative mechanism of prevention of hypercholestero-
lemia by BBG. BBG, baker’s yeast-derived f-glucan; CHL,
cholesterol.
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7T u—)L/0.2% 3 —)ViE (CA) Z¥HIL, X 5Bk
MELLT5%E%5L95BBGERIZCEXRHML, &
NHx27y M 4B EBERI L2, mgERRaL X
7 0 —)UiEiix CE # T CHL RN & » T EAMEE 2R
L, CARINZ X > CTHEBEIC LA L7 2k L TBBG
BT, INBHZ2ETXERMEAICH -7, —J, Mk
FHDL-2 L 2 7 0 — )UEIZCER CCHLE X U'CAFRM
&> THEBIE T LA, BBGEECIHME FHEMICH -
725 DD CHLE LU CAZRM L A2 WKHREE & FRE2AE
otz X5, BBGIRAFER(LZIIHIL, EhaL
ZT7Ta—)LEZBEnIEEHAERL. 6D E
%, BBGHRFEH IV AT o - LOHH 2T 5 2 &
TIMHF IV ZTa =)L) EAZIGT2 2 & A2REBL T
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