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The Effects of Extracts Mixture Drink from Inonotus Obliquus, Phellinus Linteus
and Ganoderma Lucidum on Hematopoietic Stem Cells and Lymphocyte
Subset of Blood in Human
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ABSTRACT - This study was performed to investigate the effect of extract mixture(IPGE) drink from Inonotus
Obliquus, Phellinus Linteus and Ganoderma Lucidum on hematopoietic stem cells and lymphocyte subset[lympho-
cyte, CD4" T cell, CD8" T cell, Natural Killer(NK) cells] of blood in 37 participants who were healthy and about
40~70 years old. They were divided into two groups; extract mixture drink administration group(n=27) and placebo
* administration group(n=12). They were given the test drink daily for 4 weeks. Blood was obtained from the subjects
every two week in the beginning of administration day to evaluate the CD34* hematopoietic stem cells and immune
cells. As results, CD34" hematopoietic stem cells were significanly increased after taking IPGE drink for 4 weeks
compared to that before taking the drink (p < 0.001). There was no significant changes in number of lymphocytes,
CD4" T cells, CD8" T cells, NK cells and in the ratio of CD4*/CD8" cell after taking the test drink. From these results,
it was suggested that IPGE have a good health effect by promoting the proliferation of the hematopoietic stem cells.
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Table 1. Characteristics of the group subjects included in this study

Group IPGE" placebo Total
(N=27) (N=12) (N=39)

Femal 23% 10 33

Gender Male 4 2 6
40~50 8 2 10

Age(year) 50~60 15 6 21
>60 4 4 8

Never 21 10 31

Alcohol drinking =< 1times/week 6 2 8
=>ltimes/week 0 0 0

VExtract mixture drink from Inonotus Obliquus, Phellinus Linteus and Ganoderma Lucidum
? No.
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Table 2. The number of the hematopoietic stem cells in peripheral blood after administration of extracts form mushrooms(Irnonotus oblig-

uus, Phellinus linteus, and Ganoderma lucidum)

Placebo(12) IPGEP(27) 2
p-value®
Cell No.(/10°Leukocytes, Mean + SD)
Before 8.67 £4.66 3.89+2.53 0.011*
After 2 weeks 2.75+2.49 8.78+£9.23 0.004**
After 4 weeks 438+£3.20 7.14 £3.19 0.014*
p-value® after 2 weeks 0.001%* 0.008**
after 4 weeks 0.021* 0.000%**

VExtract mixture drink from Inonotus Obliquus, Phellinus Linteus and Ganoderma Lucidum

“Comparison of IPGE vs. placebo group, by independent t-test,
YBefore and after comparison by pared t-test.
* p<0.05, ¥* p<0.01, *** p<0.001
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Table 3. The number of lymphocyte cells in peripheral blood after administration of extracts of mushrooms(/ronotus obliquus, Phellinus

linteus, and Ganoderma lucidum)

Placebo(12) IPGE"(27) 2
p-value
Cell No.(x10*/u/, Mean + SD)
Before 1.80 £ 0.59 1.85+0.40 0.795
After 2 weeks 1.70 £ 0.54 1.78 £ 0.46 0.639
After 4 weeks 1.81+0.42 1.72 + 0.64 0.646
p-value® After 2 weeks 0.454 0.278
After 4 weeks 0.949 0.125

DExtract mixture drink from Inonotus Obliquus, Phellinus Linteus and Ganoderma Lucidum

IComparison of IPGE vs. placebo group, by independent t-test,
“Before and after comparison by pared t-test.
* p<0.05, ** p<0.01, *** p<0.001

£ JehlA &gom, of B8oA B8 2F F9) 4
F Tz v A= < Wl g {23 2}
o]7F YElA] ¥kt (Table 3). & 598 AguAl 3
EES 200 2o SFAFA 47 B4 o &
F 93 77 o3 ZAstET 23 E vhe gtk
&y IPGE 285 HIAEY du+ & sl 23
ARl FEFE YERA] ek%7] W&ol 404 o]F9) Ad=
A ALY A+ £F(1,800~2,00070/u) S #-A 8)
<d ¥ FEFE VXA F& A= AFHIA.

N

THIZ of%(CD4", CD8", CD4*/CD8") H|:& ¥}

CD4* T MIZ(Helper T Cell)

CD4" T M|X& IPGE 8 B-&7olA B¢ A 4235%
NA B8 47 F 02.41%2 2)7F YRR &tow ¢
oF ERFAME B8 A F Wl gk {23 Ao)rt
fAck. Aok B873 IPGE B&7 7H] 877 ¥
CD4" T AE2] wWslel] g 98 Aol vehix &
Sk} (Table 3).

CD8" T MIZ(Cytotoxic T Cell)

CD8' T AlZ& IPGE €8 H87dA B8 A 2225%
NA BL 4F T 2408%= A =790}
(p<0.05), $oF BLZAME B8 A 19.88%4 2&
45 F 23.14%= A3 F7H8IA9tHp < 0.01). CD§* T
MEE IPGE 28 B89 d3ko g EARom F93l 2}
o] vebittz 27] ojeifth(Table 3). 9 B4
IPGE 5-&3 74l B-87]7 @ CD8§' T ME9] 2 ¥
sholl Wi 9% Rpols UERER] &UTH (Table 3).

CD4*/CD8" H|g w3}
CD4*/CD8* H]&2 IPGE &8 287 B8 A 221%
X B8 25 F 4% Fo| ztZ} 216, 20622 A3}

Aot EAHCE FoF Hol8 YehlA @gkch 9ok

EQFo Ae B A 253004 BEE 2F T 4F Fo|
74z} 232, 2198 ZAdtF oY {93 Aolg YEhA
29ith CD4*/CD8" THIE v &L MEA WA |5&

e 323 NEE 4513 Jdeu FE1Y FA=
1.8~22 AEMO 150|512 ZAEE WY 7]Fo] o3l
of nlolgl& o] S7HE £ ok B 479 IPGE &
£FM= B A3 CD4/CDS* TAIE H]&o] 2.0 9]
FellA A9 FXE AE fAshke AR VERT
(Table 4). o]9} Z+& AAE & o] 4574] IPGE 28 &
€2 T AE HY7)ed 333U 9&L v AL

2 Ho o

NK M I B]&(%) 2t

DxP A Udut7 FoA NK Al ¥E(CD3, CD56Y)7F 2t
A sl= ¥&L IPGE &8 58 A 17.54%04 58§ 45
T 1701%=2 iy FAHSE {93 zole
YelA] ggtth. $loF B-4-FolA fef 28 EE Ao
Hgle] BL 45 Fo] NK AE7} Zasidoy o3
ztol7b gl Ao 2 Vet Table 5). 9% 52 AAA|
oA AIuA FE2E] H&o] T2 Y NK AlE
of A9 F/E FEiRE AT 1 75y FP3E
58 MEAAEEE PTG BT NK Al s
A3 (natura) 2.2 A (killen) 2 ZH5¢3L 9low 413}
HH IFN-y¢} TNF-o 59 T3 cytokineo] 7] = HA]
o] A5ALoT RH AEE FEHOE FolEe A
o2 4Eix AT HA T2 AR A FIwA
85 7+ Bgo7 YA [FNy7/t fogdvdt 84 =
7Hp=0.000)3 YEMIUTE Bt B AddAe=
NK Al29] AEE 43R & 7] &l o st
% el A7t gesida Ats )
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Table 4. The ratio of T cells in lymphocytes of peripheral blood after administration of extracts of mushrooms(/nonotus obliquus,

Phellinus linteus, and Ganoderma lucidum)

Placebo(12) TPGE(27) e
Cell Ratio(%, Mean £ SD) prvatue
CD4+(%)
Before 39.63 £12.32 42.35+7.38 0.434
After 2 weeks 39.98 +7.06 4194 £8.70 0.498
After 4 weeks 40.55+8.44 42.41+7.63 0.486
p-value¥ After 2 weeks 0.885 0.619
After 4 weeks 0.636 0.607
CD8+(%)
Before 19.88 + 8.27 22.25+7.51 0437
After 2 weeks 22.00+9.05 23.08 £8.24 0.717
After 4 weeks 23.14+ 8.88 24,08 £7.52 0.727
p-value¥ After 2 weeks 0.014* 0.050
After 4 weeks 0.002%* 0.012*
CD4+/CD8+
Before 253 £2.13 2.21x1.16 0.579
After 2 weeks 2.32 £1.65 2.16 £1.27 0.747
After 4 weeks 2.19+1.54 2.06 £1.30 0.778
p-value® After 2 weeks 0.268 0.381
After 4 weeks 0.206 0.281

VExtract mixture drink from Inonotus Obliquus, Phellinus Linteus and Ganoderma Lucidum

YComparison of IPGE vs. placebo group, by independent t-test,
“Before and after comparison by pared t-test.
* p<0.05, ** p<0.01, *** p<0.001

Table 5. The ratio of NK cells in lymphocytes of peripheral blood after administration of extracts of mushrooms(Inonotus obliquus,

Phellinus linteus, and Ganoderma lucidum)

Placebo(12) IPGE"(27) 2
_ p-value
Cell Ratio.(%, Mean £ SD)

Before 19.99 +10.24 17.54 £8.72 0.523

After 2 weeks 17.77+£6.83 17.53£9.51 0.938

After 4 weeks 18.65 £ 8.54 1701+ 7.71 0.546
p-value® After 2 weeks 0.174 0.987
After 4 weeks 0.554 0.443

YExtract mixture drink from Inonotus Obliquus, Phellinus Linteus and Ganoderma Lucidum

YComparison of IPGE vs. placebo group, by independent t-test,
“Before and after comparison by pared t-test.
* p<0.05, ** p<0.01, *** p<0.001

(IPGE) =& E-&o| QA9 dF ZHAZ9} du7 o}
% (Lymphocyte, CD4* T cell, CD8' T cell, Natural Killer
cel) Sl vA= FS FFapr] 9ste] F3s).
P2 A7t ADAEZA 40~7000] Hod duels
2 3t AA 398 S B3 ste T WA F8) 27
g, 127 A 23502 Wra 74zt wAl B85 9
°fF FEE MR AFs 45 B MY E-434A4 sk
A2 B8 AIRH Agstod 25 4o PR
HFH AFEHJ o AL 5 o) AMSEAUY. 2d
RA| 3 (hematopoietic stem cell)= IPGE &8 E-870)|A]
& Ao vzt #AsA Frtslen BAHew &

2]gk 2ol & YEFA THp <0.001). Y 3 (lymphocyte) s
IPGE &5 &8 3 & 7ol 9§ Ao|7} TE= R &
Atk CD4* T A E, CD8' T AIE ¥ CD4Y/CD8" ¥]-&&
A8 &5 B8 A F 7he)] fofg Aot vehA] ¢
Skt ZE]l3 NK AlE% IPGE €8 28 Ay F 71
ol gk ol 7k #AEA gttt B AFARE T B
o ZF7HHA, A 2 AU EFFEE(IPGE) &
Se 2N SHAEHE A =4 JeERI)
7ol FAAA AN E HFAsE Bl A AA5A
o 3HAR BHE YehE Ao=E AEHJYL

)

2,



84 Hyung Suk Baeet al.

10.

11.

12.

13.

14.

15.

16.

yng

. Franz, H., Suganuma, M., Okabe, S., Sueoka, N., Kozu, T.

and Sakai Y.: Japanese green tea as a cancer preventive in
Humans. Nutr. Rev. 54, 56~70 (1996).

. Ikekawa, T., Nakanish, M., Uehara, N., Chihara, G. and

Fukuoka, F.: Antumor action of some Basidiomycetes, espe-
cially Phellinus linteus. Gann 59, 155~157(1968).

. Bea, W.C,, Kim, Y.S. and Lee, J.W.: Bioactive Substances

from Ganoderma luciderm Kor. J. Microbiol. Biotechnol.
33, 75~83 (2005).

. Lee, J.W. and Bang, K.W.: Biological activity of Phellinus

spp. Food Industry and Nutrition 6, 25~33(2001).

. Shon, M.Y,, Seo, K.I,, Choi, S.Y., Sung, N.J., Lee, S.W. and

Park, S.K.: Chemical Compounds and Biological Activity of
Phellinus baumii. J. Korean Soc Food Sci Nur 35,
524~529(2006).

. Chung, K.S., Kim, S.B. and Chung S.H.: Immunoactivities

of the Protein-polysaccharides of the Tips of the Growing
Carpophores of Ganoderma lucidum. Yakhak Hoeji, 41,
105~110(1997).

. Oh, YS., Oh, M.S., Son, C.K., Cho, CK. and Song, T.W.:

The Effects of PSM on Immune Response. J. Kor. Oriental
Med. 22, 46~52(2001).

. Cha, E.J.,, Hwang, Y.J. and Kim, S.H.: Studies on physiolog-

ical functionality proposal of Coriolus versicolor(Fr.) Quel
and Ganoderma Lucidum (Fr.)Karst. Kor. J. Human Ecology ~
7, 31~46(2004).

. Lee, S.M., Lee, S.B., and Lee M.C.: The Effect of Phellinus

Igniarius Extract Administration on Exercise-Performing
Ability, the Level of Muscle Fatigue and Antioxidant Sys-
tem. The Kor. J. Exer. Nutr. 10, 173~179(2006).

Yearul, K., Shuichi, K. and Tsutomu, T.: Dietary effect of
Ganoderma lucidum mushroom on blood pressure and lipid
levels in spontaneously hypertensive rats(SHR). J. Nutr. Sci.
Vitaminal. 34, 433~438(1988).

Kim, Y.D,, Kim, N.S., Eom, S.Y., Kim, S.H., Kang, J.W,,
Lee, S.W,, Park, S.Y, Kim, J.S., Kim, H., Hong, J.S.: Effects
of Extracts from the Mushroom Keumsa Sangwhang (Phel-
lunus linteus) on Fasting Blood Glucose and Cholesterol
Levels in Human. Kor. J. Food Culture, 23, 68~72(2008).
Shin, K.A., Kwon, D.K., and Song, Y.J.: The Effect of Phell-
inus Linteus Extract Supplementation on Exercise Perfor-
mance, Mustle Fatigue and Related Blood Components. The
Kor. J. Exer. Nutr. 11, 117~122(2007).

Shimizu, A., Yano, T., Saito, Y., and Inada, Y.: Isolation of an
inhibitor of platelet aggregation from a fungus, Ganoderma
lucidum. Chem. Pharm. Bull. 33, 3012~3015(1985).

Hong, WK, Shin, J.H., Lee, Y.H., Park, D K. and Choi, G.S.:
The clinical Effect of Phellinus Linteus Grown on Germi-
nated Brown Rice in the Treatment of Atopic Dermatitis.
Kor. J. Herbology, 23, 103~108(2008).

Hwang, B.H. and Lee, J.K.: Antitumor Substances from
Mushrooms J. Kor. For. En. 24, 1~12(2005).

Hengst, J.C.D. and Mitchel, M.S.: Principles of combining

17.

19.

21.

24.

26.

27.

biological response modifier with cancer chemotherapy. In
Fundamentalis of cancer chemotherapy. Hellman, K. and
Carter, S.K. (Eds.) Mcgraw-Hill Book Co., New York 64
(1987).

Kim, HM., Han, S.B., Oh, GT., Kim, Y.H., Hong, D.H,,
Hon, N.D. and Yoo, 1.D.: Stimulation of humoral and cell
mediated immunity by polysaccharide from mushroom
Phellinus linteus. Int. J. Immunopharm. 18, 295~303(1996).

. Chung, K.S., Kim, S.S., Kim, H.S., Han, M.W. and Kim,

B.K.: Antitumor activity of Kp, Protein-Polysaccharide from
the Mycelial Culture of Phellinus linteus. Yakhak Hoeji, 38,
158~165 (1994).

Tsukagoshi, S., Ohashi, F.: Protein-bound polysaccharide
preparation, PS-K, effective against mouse sarcoma 180 and
rat ascites hepatoma by oral use. Gann 65, 557~560 (1974).

. Moon, CK., Lee, H.S., Mock, M.S. and Kim D.O.: Antitu-

mor Activity of the Polysaccharide Fraction (Copolang)
from Coriolus versicolor and its Effects on the Immune
Function. Yakhak Hoeji 31, 126~ (1987).

Chihara, G., Hamura, J., Maeda, Y.Y., Arai, Y. and Fukuoka,
F.: Fractionation and Purification of the polysaccharides with
marked antitumor activity, especially lentinan from Lewntinus
edodes (Berk.) Sing. (an edible mushroom)'. Cancer Res. 30,
2776~2781(1970).

LA, olgsh, ANF: ATPAY AAg S5 FAT

A7hakel, pp.35~173 (2003).

. Eom, S.Y., Zhang, Y.W., Kim, N.S., Kang, J.W., Hahn, Y.S.,

Song, H.G, Park, S.Y., Kim, J.S., Kim, H. and Kim, Y.D.:
Effects of Keumsa Sangwhang (Phellinus Linteus) Mush-
room Extracts on the Natural Killer Cell Activity in Human.
Korean J. Food Sci. 38, 717~719 (2006).

Kim, GY., Oh, WK, Shin, B.C., Shin, Y.I., Park, Y.C., Ahn,
S.C., Lee, 1.D., Bae, Y.S., Kwak, J.Y., Park, Y.M.: Proteogly-
can isolated from Phellinus linteus inhibits tumor growth
through mechanisms leading to an activation of
CD11ctCD8+ DC and type I helper T cell-dominant
immune state. FEBS Letters 576, 391~400(2004).

. Seo, J.H.:The Effects of Phellinus Linteus Administration on

Lymphocyte Subset and Cytokines of Blood by Athletic
Player. The Kor. J. Exercise Nutr. 11, 109~116(2007).

Oh, G.T., Han, S.B., Kim, H.M., Han, M.W. and Yoo, 1L.D.
Immunostimulating activity of Phellinus linteus extracts to
B-lymphocyte. Arch. Pharm. Res. 15, 379~381(1992).

Kim, GY., Choi, GS., Lee, S.H. and Park, YM.: Acidic
polysaccharide isolated from Phellinus linteus enhances
through the up-regulation of nitric oxide and tumor necrosis
factor-a from peritoneal macrophages. J. Ethnopharmacol-
ogy 95, 69~76(2004).

. Shin, HW., Kim, H-W., Choi, E.C., Tho S.H. and Kim B.K.:

Studies on Inorganic Composition and Immunopotentiating
Activity of Ganoderma lucidum in Korea. Kor. J. Pharma-
cogn. 16, 181~190(1985).

. Shiao, M.S., Lee, K.R., Lin, J.J. and Wang, C.T.: Phytochem-

icals for Cancer Prevention II. P. 342 In Ho, C.T.(eds), Teas,
Spices and Herbs. Amreican Society, Washington. ( 1994).



30.

31

32.

33.

34.

35.

Oh 1.Y. and Chung, K.S.: Flowcytometric Analysis of the
Antitumor and Immunomodulatory Activities of GLB-A and
GLB-B, the Protein-Polysaccharide Fractions of the Grow-
ing Tips of Ganoderma Luciderm. Yakhak Hoeji, 42,
487~493(1998).

Moon, C., Hyun, J.W., Kim, H.W., Shim, M.J. and Kim,
B.K.: Immunostimulating Activity by Protoplast Fusants
between Ganoderma lucidum and Lentinus edodes J. Appl.
Pharmacol. 8, 199~205(2000).

Bae, I.H.: Effects of Ganoderma luciderm on the IL-1, TNF
and IL-2 Gene Expression of Macrophages. J. Korean Soc
Food Sci Nutr. 26, 978~982(1997).

0,J.Y., Cho,K.J.,, Chung, S.H., Kim, J.H., Lillehoj, H.S. and
Chung K.S.: Activation of Macrophages by GLB, a Protein-
polysaccharide of the Growing Tips of Ganoderma Lucidum.
Yakhak Hoeji, 42, 302~306(1998).

Kim, S.W. and Kim, E.S.: Studies on the Immunomodulating
Effects of Polysaccharide Extracted from Ganoderma luci-
dum on Macrophage. J. Korean Soc. Food Sci. Nutr. 26,
148~153(1997).

Baek, S.J., Kim, Y.S., Yong, HM., Chae, I B., Lee, S.A.,
Bae, W.C,, Park, D.W,, Kim, D.H., Lee, J.W., Park, S.K.:
Antimetastatic Effect of Proteoglycan Isolated from the
Mycelium of Ganoderma lucidum 1Y009 in vitro and in vivo.
Yakhak Hoeji, 46, 11~17(2002).

Effects Herbal Extracts Drink on Hematopoietic Stem Cells 85

36.

37.

38.

39.

40.

41.

42.

Sutherland, D.R., Anderson, L., Keeney, M., Nayer, R. and
Chin-Yee, I.: The ISHAGE guidelines for CD34+ cell deter-
mination by flow cytometry. J Hematother 5, 221~226
(1996).

Kim, M.J. M.D., Kim, H.S. M.D., Park, Q. M.D., Kim, H,O.
M.D., and Song K.S. M.D.: Multicenter Study on Flow Cyto-
metric Enumeration of CD34+ Hematopoietic Stem Cells.
Kor. J. Clin. Pathol. 18, 265~270(1998).

Bjorksten, B., Quie, P.G: Abnormalities of circulating
phagocyte function ; recent advance in clinical immunology.
Edited (Thompson RA) Churchill Livingston and New York,
pp. 181~202 (1977).

So, .M., Seo, J.H.: The Effects of Phellinus Linteus Extract
Supplement on Immune Cell by Athletes. Kor. J. Physical
Education, 45, 501~511(2006).

Golub, E.S., Green, D.R.: Immunology. Sunderland, NY:
Sinaur Associate. (1991).

Orange, J.S., Ballas, ZK.: Natural killer cells in human
health and disease. Clinical Immunology, 118, 1~10(2006).
Kim, H., Kim, Y.D., Eom, S.Y., Zhang, Y.W,, Kim, N.S.,
Hahn, Y.S., Shin, K.S., Song, H.G,, Park, S.Y., Kim, J.S. and
Kang, J.W.: Effects of Keumsa Sangwhang (Phellinus lin-
teus) Mushroom Extracts on the IL-12, IFN-y and TNF-a
expression in Human. Kor. J. Promot. Dis. Prev.,, 6,
245~249(2006).



