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Figure 1. Effects of yeast supplementation on
phagocytosis activity of macrophage. Con-1;
control-1, Rho; supplementation of Rhodotorula
Han; supplementation of Hansenula
anomala, Mix-1; supplementation of mixture of
Rhodotorula  glutinis and Hansenula anomala,
Posi.; treatment with LPS. Values are means = SD,

= 3. Different letters, a, b, and c, indicate
significant differences (p < 0.05).
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Figure 2. Effects of yeast supplementation on
cathepsin activity of macrophage. Con-1; controi-1,
Rho; supplementation of Rhodotorula glutinis,
Han; supplementation of Hansenula anomala,
Mix-1; supplementation of mixture of Rhodotorula
glutinis and Hansenula anomala, Posi.; treatment
with LPS, AMC; 7-amino-4-methylcoumarin.
Values are means = SD, n = 3. Different letters, a,
b, and ¢, indicate significant differences (p < 0.05).
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Figure 3. Effects of yeast supplementation on nitric
oxide production of macrophage. Con-1; control-1,
Rho; supplementation of Rhodotorula glutinis,
Han; supplementation of Hansenula anomala,
Mix-1; supplementation of mixture of Rhodotorula
glutinis and Hansenula anomala, Posi.; treatment
with LPS. Values are means = SD, n = 3. Different
letters, a, b, and ¢, indicate significant differences
(p <0.05).
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Figure 4. Effects of yeast supplementation on
phagocytosis activity of macrophage. Con-2;
control-2, Kre; administration of Krezyl, Mix-2;
of Rhodotorula
glutinis and Hansenula anomala. Values are means
+ SD, n = 4. Different letters, a and b, indicate
significant differences (p < 0.05).

supplementation of mixture

= BEOENLED S LEHENL2 THE
BFEIZEEZR Lz, 2o OBRREHO~<
7 n 77— LIPS ZfEHEIC RS L CiEMEL
Liewom7y =L TH W% LL
W ENLL EDWESEEZ R L, $72. R glutinus
& H. amonala DIREWITHREERITH S 7

VF— b L THBREADRVERRESY
L7z, Koh &[211% S cerevisiae DE K.
%%%%%@ﬁ*%&%%i@u&%v?z
:5277D77—9@m%@ﬁﬁﬁ

%&%mﬁbfmé-%wﬁ%:/%m*
NVEAZH RS OB 5 X Tl e i T i
L8 DD 2 R LA LeFELHEL TV,
SFEIOFRERD G R glutinus =° H. amonala & S.
cerevisiae OAMEFEEY) & 1TITFE O RIEIENE
ZROENRO NI, TN OFRER, BEE
RO 2T v o/nryry—V0OR
BHERESTEMA L S0, & DICFRBEIEM: & 7R3
LEPREINT,

T A= H A I EORIAIZB N TS RRRIC
INOOEEREZERTHZ LICE ‘Qgﬁr’ﬁfﬂﬁ’?
DOFEMEDE B L mARE S E 7 U 4 ORK
WX DEBUES M T A b D EE X Emz)o



B - BRIRERZE, 1, 16-22, 2006

BRI O SETE IS T 28R 2 HmEt L T
Wa,

B REOMIREE O EEAERD TH D B-1,3-7
N AFREREMAOT THRRICT 7 n T
7 PERRIM L BT D 2 ST K0 sk
BEEZMLSELERMON TS [1-3], FH
Bl H amonala DRINTEELFEIZ OV THGET L
B-1,6-7 3 — ApIdH & KD B-1,3-7 0 H
DEENLFELTTICHWEL TWDH[3], Th
O RERIENRIZH G T 5 & B 2 bIEME
5y DBk - REZ A TN D,

S. cerevisiae {2V TidZ < D IENRIEREEE
1B DR R &, T TICRM KRB ED
B CHERIEAI S LTS ENTWS [1-3],
—75. R glutinus X° H. amonala X S. cerevisiae
NEALT 2 Z & A3 TE A\ galacturonic acid %
BT DHZLENTRETHDIZ &b, ZNHD
B D EE#E 1213 galacturonic acid % & et AEIE
DYEHER EORSBIMTEREY (A A< X)
ZRIATEDREDRH Y Bl 2 fEiE 2 R
OO EENHFTFTE D,

Sk

1. A, BROZSERZERE, v —o b
—  pp228-238. 1997 4 HIHL.

2. Koh, J. H,, Yu, K. W,, Suh, H. J., Biological
activities of Saccharomyces cerevisiae and
fermented rice as feed additivives, Lett. Appl.
Microbiol., 35, 47-51 (2002).

3. Robertsen, R., Rorstad, G., Engstad, R., Raa, J.,
Enhancement of none-specific  disease

resistance in Atlantic salmon, Salmo salar L.,

by a glucan from Saccharomyces cerevisiae

cell walls, J Fish Diseases, 13, 391-400

(1990).

10.

11.

Otaka, K., Hidaka, K., Nakajima, A., Maoka,
T., Characterization and application of sugar
components produced by
SB1020,
Macromol. 2, 64-74 (2004).
FRILE— R ERMZEE, )R,
AEEF RS REIFTEK, BERESZ N7 HITHS
T L H A O FELE A
SUISANZOUSHOKU, 49, 47-52 (2001).

Takii, K., Akiyama, S., Maoka, T. , Hidaka, K.,
Otaka, K., Seoka, M., Kumai, H., Evaluation

autolysis  of

Hansenula  anomala J. Biol

of Dietary Yeast Autolysates from Red Sea
Bream, Pagrus major, SUISANZOUSHOKU,
52, 387-394 (2004).

ReEia L, MR RS =, B ZFEE,
H@AE, TEEF. &BFRFRHR
2003-47411.

S R L R AL, RS A,
AmAE, SRS, EEE. AR
JRHR. 2004-971686.

A, LEFIIME—. iR, Rtk
RERFSEIR, 2000, Lok, B

Moriyama, T., Wada, M., Urade, R., Kito, M.,
Katumura, N., Ogawa, T., Simoni, R. D.,
3-Hydroxy-3-methylglutaryl coenzyme A
reductase is sterol-dependently cleaved by
cathepsin L-type cysteine protease in the
isolated  endoplasmic Arch.
Biochem. Biophys., 386, 205-212 (2001).

Matsuda, H., Kageura, T., Morikawa, T.,

reticulum,

Toguchida, 1., Harumura, S., Yoshikawa, M. ,
Effect of stilbene constituents from Phubarbon
nitric oxide production in lipopolysaccharide-
activated macrophase, Bioorg. Med. Chem.

Lett., 10, 323-327 (2000).



B - BRIREE, 1, 15-22, 2006

Effects of dietary supplementation of the yeasts, Rhodotorula glutinis and Hansenula

anomala, on enhancement of immunological activity of mice

Satomi Akagiri,l’2 Kumi Hidaka,l’3 Takashi Moaka,m’* Kodo O‘caka,1 Fumio Tanimoto,l’3
Tatsuya M01‘iya1na,4’5 and Tadashi Ogawa4’6
' Sun Biorex Co. Ltd.
? Preset address: Kyoto Prefecture University of Medicine
? Preset address: Research Institute of Production Development
4 Graduate School of Agriculture, Kyoto University
> Preset address: Department of Agriculture, Kinki University
S Preset address: Kansai University of Welfare Sciences
* Correspondence should be addressed. Tel.: +81-75-703-3810, Fax: +81-75-703-3811,
E-mail: maoka@mbox.kyoto-inet.or.jp
(Received December 26, 2005; Accepted February 5, 2006)

ABSTRACT

The effects of the dietary supplementation of yeasts, Rhodotorula glutinis and Hansenula anomala on the

enhancement of immunological activity were determined by measuring macrophage phagocytosis activity

using mice. In the yeast supplementation groups, macrophage activities of phagocytosis, cathepsin activity,

and nitric oxide production were increased. All the activies determined were enhanced by 1.5-2.7 fold

against those of the control mice, suggesting that the supplementation of yeasts, R. glutinis and H. anomala

to diets may be effective as immunopotentiators.

Key words: Rhodotorula glutinis, Hansenula anomala, immunological activity, mouse, macrophage

BHiLwmES - MmB



