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The aim of this study was to evaluate an efficacy about activation on macrophage, using model
that measured cell viability, nitric oxide (NO), iNOS (inducible nitric oxide synthase) expression
and tumor necrosis factor-o. (TNF-a) on Raw 264.7 cells following treatment of Germanium-forti-
fied Yeast in 0, 5, 10, 25, 50, 100, 200 pig/m/ and the same concentration of dried yeast without ger-
manium. Cell viability (%) and NO produced in activated-macrophage were dose-dependant, a
significant increase of the cell viability (132.5%) and NO in 10 pg/m/ (p <0.05). Increase in iNOS
level was in 10 pg/m/. TNF-o was produced dose-dependant, e.g. in activated-macrophage with a
significant increase of the TNF-o in 5 and 10 pg/m/ (p <0.05). Therefore, Germanium-fortified
Yeast had an efficacy of NO mediated iNOS and TNF-o production by activated macrophage. This
result showed that Germanium-fortified Yeast induced activation of cellular immunity, returned to
normalcy on injured immune system and procured anticancer system by activation of macrophage,
which was important in immune and anticancer function.

Key words: Germanium-fortified Yeast, macrophage, immune system

RS

Mo a*—w L B FEES YD SR ARER &

o} ARE 719 2E wste] Tl A e Aslen, o

T e P ojole] UgE 7k i el 1 & BHo) AR AgotS IV AE e B 1709

AT Ee] wae] mE $70) 949, A=A ¥ 5 R | Motk W ANE 2407 FRE ou nAERTE 9

o] glelo] sof v = sk =9l AR Tl F frol gt dyshl ddse] ol Ad 2047 ©15E ¥
) o]of] 2

&

7}
H A= F o o AEont g b BES AN ES HEe 0431 —roﬁ-g] et a9
d Z2EZ (biological response modifiers, BRM) % 2]& &= model systemO.ZA A3 7S YLy ZF, = oY)
7157 /‘é—‘?r% Zohfjo] olE 7] fA9t Zx1e Jl8) Bg A, b, AF, vlEIY] YRR ARREo %l’-‘?-‘ﬁ A b Ea
stalat sk At &s) FalE T 9lom M o F AE = olefdt guof Aykasie] ofsf Aited, vidE T wy
o EAshks S vt Uk 9T 9o 7)BA BAE g, A7 4% 5o Y452 A /‘ﬂﬂ]ﬂ_i & A%

N

l-N

Mo} o) e Balo) BOAT ik olg@ FA g & B Uok) HuE JYIAOE 958 2o 4
Sl A AF AN HOR a4 o, We A Qor), S Ad B AR A48 o)gHgle et of
T4 Sl 99 Ak i 49 o B DAY 2 2 A DL I, B S0) B #6509

£ 4% 4RI Ueklis ¥ O A9 Bue) 119 PERUCR MY - THNAE SHOT S A o
93 ek 2 R BUAT s 2 v ) &R U

[ (Saccharomyces cerevisiaey= QAo Fafst njAEE <& Az FHaef viell BE FFdols, A el diagds

o] a3t 98e FIFdhe EAE O TSl o, VE

4 AEE of&EIL Y= Aok oligt ARE o83t 7]
|

*Corresponding author - _ = = -
Phone: +82-2-556-1367; Fax: +82-2-553-7851 T8 AES e v 5 Y wolFg olgsle] wE
E-mail: gepharm@gerantiusa.com FF A9l digh A g 529 AR ERE BY

246



Azekr A3 12el g ME B8 73 247

7 AS AAkste] 2 WA H Qbg el sl et 3l
I+ TV &R FEEL o8 974455 (premenstrual
syndrome, PMS) Za o] #3 o 5 B Eopelr A
T7F s AgE Qi

AErbre gt FHF Z
FEool dEA] glom 9 o]% L
Ft 7] Agol dhar @zl AEe] vwA W e
AAf7IAZrHgo] EAgThe Abdo] BT ofo A
Enpy 73 RE 498 o
AV 71543 9 wix 2o Zsla =
7158E 3 Aves aAzZ =AY 28 o8
f7IAZrkge] A2 71548 AEa ookE aAlE F8d
nE ZHA =t

24| 3 (macrophageys 2204 B 4 e T
Al Z] 28A A|EoA] I oA A A

£ AlZ3HEo] immunoglobulin &S 7RG Qo] olE
HiF] 715l Jom, = FS AL oA A & T
g drle Aol o] A AM A (antigen-presenting
cell, APC)E}aI% gk}, o]#fdh WM Le] 7wl Hl5eld
2L 9 A EGFAE, Fo 78A 2 BA 58Ad eJsiA
Z/W== opsonin FHE-S e TAEl g ol whlakg
AR e delel Ty F B-HZT it A
A7}l Y. EE lysozyme, collagenase, elastase, acid
hydrolase 52 B &4, ¥ o B2X A4E 2 33 9z},
prostaglandin, leukotriene, YA ZE AT & Ao dex
TNF-o 2 2 719 =3 EAl(interferon, intereukin-1)2 X33k
oy 7R EAE WHlghes AoR deA Stk ® djAlx
£ lymphokine?| 4% interferonyoll 2J8) /48 o2

Klapcinska 51 Ps. Putida M 59 AZvlFe] £3e F
2 84 F8 Sl ikt @aka dhade] A gl
& AAErAL B8 9] Basigon® aro) o3t A=
vy 532 o] AsiHEe AZvs Rl woke E3l
AR e aRE ALk 4 Slta Rusiink®
£, aRUF 77194 BAS FEs Aive HaYe 8
T el dirtgel ofs) Fr1AIZrre]l frAEr e R
AZRAA AEGH Falgol o3l ZAo) gloidve Ae
oujgict,

o
o
N
olr
o
g
@'f.
tﬂ
Y
X

A=vke A8t ane Az 4. A=rky 49 AR Ax
$78+ Fig. 13} 20k A=Zvky 3t 550 Aze] AEE
T2 A ATLKRIBB) FHALHKCTOPIN % T

{ o

Saccharomyces cerevisiae (KCT 99)
25~35 °C / incubation (24~48 h)
< Nutrient media composition >

Peptone (0.3 ~0.5 %), yeast extract (0.1~0.3 %),

glucose (3~5 %), maltose extract (0.1~0.3 %)

!

< Nutrient media composition >
pH 5~7, temp. 30~40 °C / incubation (15~25 h)
Germanium concentration: 1000~5000 ppm

!

' Centrituge [

'

r Acquired Germanium-fortified Yeast body ]

!

r Washing (3 times) i

l

r Manufactured Germanium-fortified Yeast l

Fig. 1. Scheme of the manufacturing process of the Germanium-
fortified Yeast.
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Cell culture and MTT assay. BGA N a3t A8S &
Fahe AE 7hed) sl tialA|ER] RAW 264.7(macrophage,
mouse)E A FFE(KCLBYIA F4stdem, 10% fetal
bovine serum©} E&E DMEM(Gibco BRL)IA =l eFatsic,
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Fig. 2. Cell viability on Raw 264.7 cells following treatment of
Germanium-fortified Yeast and dried yeast (without germanium). #

of: measurement (n=16). Control (0 pg/m/), A: Germanium-fortified
Yeast (0, 5, 10, 25, 50, 100, 200 pg/ml), *: dried yeast (0, 5, 10, 25,
50, 100, 200 pg/ml), *: p<0.05.
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Fig. 3. Nitric oxide production on Raw 264.7 cells following
treatment of Germanium-fortified Yeast and dried yeast (without

germanium). # of measurement (n=8). £}: Germanium-fortified Yeast

0, 5, 10, 25, 50, 100, 200 ug/m!), W dried yeast (0, 5, 10, 25, 50,
100, 200 pg/ml) *: p<0.05.
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Fig. 4. Increase in iNOS levels in Raw 264.7 cells. (A) Effects of
Germanium-fortified Yeast. Raw 264.7 cells were treated with
Germanium-fortified Yeast (0, 5, 10, 25, 50, 100, 200 ug/m/) for
24h. Cells were harvested and total protein was subjected to western
blotting analyses using anti-INOS antibody. (B) Effects of dried yeast
(without germanium). Raw 264.7 cells were treated with dried yeast (0,
5, 10, 25, 50, 100, 200 pg/mi).
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Fig. 5. TNF-a production on Raw 264.7 cells following treatment of
Germanium-fortified Yeast and dried yeast (without germanium). #
of measurement (n=8). #: Germanium-fortified Yeast (0, 5, 10, 25,
50, 100, 200 pg/ml), W dried yeast (0, 5, 10, 25, 50, 100, 200 pg/
m/), *: p<0.05.
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Tumor necrosis factor-o(TNF-a) production. AIZvky 743}
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o] B=F riste] didAlxe] Sidstel AER AE ujg
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