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Development of nutritional supplement for reducing
adverse effects of cancer therapy by modulating of

immune system and hematopoiesis
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SUMMARY

I. Title
“Development of nutritional supplement for reducing adverse effects of cancer
therapy by modulating of immune system and hematopoiesis”

. Objective and Necessity of the Research and Development

1. Objective of the Research and Development
A. Development of natural food for reducing adverse effect of cancer theraphy
B. Development of cultivaing and manufacturing method for efficacy enhancement
C. Application of traditional cooking method and development of food for cancer

patients

2. Necessity of the Research and Development

O Cancer is the most famous disease threatens public heath as the number one
cause of death in Korea.

O Backed by recent medical examinations, medical technology improves,
combination therapy strategies has increased the need for research for
improving the quality of life of the cancer patients after anticancer treatments
according to the increased survival of cancer patients.

O Cancer patients are cancer cells as well as the severely damage of cells
involved in normal cells, in particular the immune and hematopoietic caused by
anticancer treatments, such as chemotherapy or radiation therapy. And suffering
from a number of side effects such as decreased immune function, loss of
appetite and fatigue, because of this, becomes increasingly difficult uptake of
nutrients by these side effects.

O In the investigation appears to be suffering from malnutrition, the average 63%
of cancer patients appear in more than 20% of patients who died of cancer in
this cause is the direct cause of death. Thus, the supply of nutrients for the
normalization of damaged cells is important and is needed to overcome the side
effects in a short period of time after anti—cancer treatment for the rapid
recovery in cancer patients.

O Some known side effects are recommended nutrients and foods. However, it is
insufficient to systematic guide the improvement of the patient's side effects or
decrease in the strength and digestive function. Therefore, it is necessary to
facilitate the uptake and absorption of the professional food excavated material

for functional recovery of the hematopoietic system and immune system and



cell regeneration.
O In addition, there is a need for technology to create high value-added food
products from natural ingredients of our own in order to maximize and enhance

the international competitiveness of domestic natural resources under the WTO

system.

I. Contents and Scope of the Research and Development

1. Screening of natural materials for reducing adverse effects of cancer theraphy
A. Screening of natural materials for improvement of hematopoiesis
B. Screening of natural material mixtures for improvement of hematopoiesis
C. Natural materials for modulating of immune system

D. Screening of natural materials for promoting cell viability

2. Basic Recipe Development by Cancer Type
A. Recipe Development for improvement of hematopoiesis / modulating of immune
system / promoting cell viability

B. /In vivo and [n vitro assay for varification of efficacy

3. Development of Method to gain more Valuable Natural Materials
A. Research of sprout cultivation condition
B. Research of Fermentation Process
C. Research of Method to Protein enhanced Mushroom

D. Development of Various type of Food and Manufacturing test Products

4. Clinical evaluation of developed product for recovery in the cancer patients
A. Manufacturing fermented powdered Meal
B. Nutritional contents analysis of fermented powdered Meal

C. Clinical evaluation by Cancer type
IV. Results of the Research and Development
1. Screening of natural materials for reducing adverse effects of cancer therapy
A. Development of Two Natural Food Materials for improvement of hematopoiesis
B. Development of Two Natural Food Materials for modulating of immune system
C. Development of Two Natural Food Materials for promoting cell viability

2. Basic Recipe Development by Cancer Type
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A. Selection of Four Natural Food Materials for improvement of hematopoiesis /
modulating of immune system / promoting cell viability

B. Efficacy Verification by /n vivo and [n vitro assay

C. Recipe Development by Cancer Type and Nutrients Supplementation

3. Development of Method to gain more Valuable Natural Materials
A. Establishment of Four Kind of Sprout Cultivation Condition
B. Establishment of Fermentation Process
C. Establishment of Method to Protein enhanced Mushroom
D. Development of Four types of Food and Manufacturing Dozen kind of test

Products

4. Clinical evaluation of develoed product for recovery in the cancer patients
A. Manufacturing Three Types of fermented powdered Meal
B. Nutritional contents analysis of Three Types of fermented powdered Meal

C. As a Clinical evaluation Results, Improve Color of Skin, Urination, Defecation

and Digestion in the Cancer Patients

V. Application Plan of the Project Results

1. Results
A. Development of Six Natural Food Materials for Reducing Adverse Effects of

Cancer Theraphy
B. Development of Three Recipes by Cancer Type
C. Development of Fermented Powdered Meal, Granule, Tablet and Fermented

Beverage

2. Application Plan
A. Application for Development of Functional Foods for Improvement of

Hematopoiesis / Modulating of Immune System / Promoting Cell Viability

B. Certificate Acquisition of Korean Health Functional Food
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A3 dNEsd Ws % 2%

A1A FEAR BAg AL 93 A 24 B4

Ab W @7 e, AA7)s ol o] Rago]l A7, 28 #-&(hematopoiesis)
F Yol 9= = R2AE (hematopoietic stem cells, HSCs)7} #3}5 o] A3l I HAME
(mature blood cells)7} & FHAeolw, o= RAxS Ay, A7]EA
(self-renewal), #3}(differentiation)®l & 2= v A2 dFow A8 2l
Aol FAAE A= wlg- Fostth 2R sista ] T A QS olYgl
28 A8 &S HAslsta, e A2 RrEA] dasith, TgiA dH

s =

=
AR AR gloy, ol 2¥ EVAEY

93] st 2 wApAl 22 A 7]7]
o]l F Ao AHE 25|y o WA 7= FAEo] vt wEbA ol R8-S
il do]t}”. HSC]

s g 4
wahe fEshe 2

v 2 AA AeEAA ] o] Alek AF
ALo] EFFQI2 stem cell factor(SCF), thrombopoietin(TPO),
erythropoietin(EPO), granulocyte—-macrophage-colony stimulating factor(GM-CSF),
and interleukins(IL)-1, -3, -6, -7, 83 -11& ®H|gle TFH9e=2 7|AAE
(stromal cells)7} &#A Qu?, 7|HAE AxEH A9 28 7% muHEae)
o] AeAgow FFPHol PATtL HuHPT. 3 HZ AT 23 7|4
9| Estell GATA ©do] deof A o] dFHon A EIIQIY FH2 &4
o] AE A=, GATA-13 GATA-28= ¥ 7HA] s ddgudoe] #ol g™,
GATA ‘“/}‘*—Hﬂo ol AEZ dde] 5AQ] Fdoln o] Tulx o] glojofyt Pl A
o] #ofetes FHA Do) AR =dE F Utk GATA-2 @¥d 2 =8 Z7|A %7}
AFMER E3bsh= W Z8shH ]9} 4] GATA-1ol& @ilde A4 Ax=Ry 54
dAM¥x7t FAdE = ° Q3. E3 Janus Kinase(JAK)/Signal Transducer and
Activator of Transcription(STAT)JJr e AARIATY AEAdGERE sk, o]
= AolEFISl F8A-vwi/l M ¥7F A1E A D(cytokine receptor-mediated intracellular
signaling) % Z@ Z7)AE] A 2@ Bt Fad s Fgdvtn was Yo,
mebA] 2 AFAAE T FF AAdE g 2 ga5S g3 ST

.|_4
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Table 1. Natural food materials

No. AA 2 E A 5 1 oF o]
1 A<t Nodus Nelumbinis Rhizomatis NNR

2 AF} Malus Pumila miller Apple

4 opa ?Trztsss(i;asgfé?;e)stris var narinosa BCN

5 AlF A Spinacia oleracea L. Spinach
6 Aol A Umbilicaria esculenta UE

7 <-4 Arctium lappa, L ARL

8 Q. 7}y Acanthopanax sessiliflorum Seeman ASS

9 25 Canavalia gladiata dc CGD

10 i AS Oryza sative L. (Rice Bran) RB

AzH 7o) AAE AR 100go] B 1~2LE 718al 150%%F £ F&3 & Ao
2 Yyztste] H-su Zu7] ¢ filter paper® o #3slil rotary evaporator® FtebE sl
FEE ARE Azt
(2) Human fibroblast cells& ©]-&3F A5 A3

9% AFaAY AESAAES 4 AFE AfrolAl E(human fibroblast cells)oll Al =4
sttt 9T AFAAME ARESEe] 48A1%F ¢t B AR AFokMl o] g vEE
A e v, 4 TollA 1 AIRE 57t 50 % A7k EFERRotAEALS R agsta A
ol A 30 &% 0.4 % SRB / 1% ol EALSR GAEQITE o]ojA], AIXE 10 mM E

g gaog g A7l T uAG7E ZEolE #E7](Molecular Devices E-max)
£ o]&3le] 540 nmollA FHFE=E 453

(3) ZFFAEANA real-time PCRES ©o]&3F =828 ~347

C57BL/6 WA cyclophosphamide(CTX)E FAlslaL 44 ¥ F(femur)oll A =
AEE FEste] 99 A EFaA 55200, 100 pg/mDIF 4417 &<t SA] nj st
real-time PCRZ IL-3, SCF, c-kit mRNA®%] #dA} 2&S Tagman probe &% H|

BT,

ot or

h s

R

(4) 82 A E(HSCs)oNA real-time PCRE o] &3 xd=d &% A=
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C57BL/6 AF el cyclophosphamide(CTX)E FA}SaL 431 % = (femur)ol A
Sca-1+ isolation kitE ©]&3l9 HSCsE wFwdlste A vlzwo =24 rIL-3(100
U/mDet rSCF(100 ng/mD%E A=A 7] ALY = BCN(lOOug/ml 10pg/ml 2 1pug/ml &
)9k CGD(100gg/ml, 10gg/ml B lpg/ml %) FEFES 4N 5 54 g &
real-time PCR®Z EPO, IL-3, SCF, c-kit, GM-CSF mRNA¢] F#xx} &S Tagman
probe &= Hul FA5}3t},

(5) ZHEAMXEHSCs)olA ELISA ¥4 & o] &3 xdF3 8% HAF

C57BL/6 AF 9l cyclophosphamide(CTX)E FAFs 49 & thE = (femur)ol A
Sca-1+ isolation kitE ©]&3le] HSCsE TFwdste] YA dixzae=24 rIL-3(100
U/mDe rSCF(100 ng/mD)&E A=Al 7] AV B=E BCN(100xg/ml, 10xg/ml 2 1ug/ml &
%=)7} CGD(100gg/ml, 10pg/ml 2 lpg/ml F%) FEEE 7243 B A wjId &
IL-3, SCF, c-kit, GM-CSF¢] ELISA kit= Zd ¥ ghuld Bdaks vl 2489

|

(6) ZHEAEZMHSCs)ANA c-kit (CD117) FAHEL @Fd 24

C57BL/6 AF el cyclophosphamide(CTX)E FAlstar 44 3 ¥ (femur)ol A
Sca-1+ isolation kitE ©]&3}o] HSCsE ¢FEgste] $A dxFo=zZA rIL-3(100
U/mDeF rSCF(100 ng/mD)&E A=Al 7] AY B=E BCN(100xg/ml, 10xg/ml 2 1ug/ml &
%)} CGD(100xg/ml, 10pg/ml 2 lpg/ml %) FEE= 48417 &9 A wdst &
c-kit (cd117)" /sca-1"Z @A3te] MEF (%)E FACSCalibur F3] AX #47]
(Becton Dickinson)& A}F-8-3le] CellQuest Software® 23} t}.

(7) ZEEAMEHSCs)oIA GATA-1/STATS] <lxtsl &4 4

C57BL/6 AF 9l cyclophosphamide(CTX)E FAFst 49 & thE = (femur)ol A
Sca-1+ isolation kitE ©]&3le] HSCsE TFwdste] YA dixae=24 rIL-3(100
U/mD¢} rSCF(100 ng/mh% A=A7|AY E= BCN(lOMg/ml 100ug/ml  -&%)3}
CGD(10pg/ml, 100pg/mlE%E) FE5S 202 St A Wds & GATA-1/STATS %
25 g4 AiAA F A=A E LolH 7] 5] HIHAH 2 western blotg A A]

3to] GATA-1 % STATDHa/be] <lAxtalE R8T}

(8) WA HeEd FAHeR 2ERAME 3t a3 =4

C57BL/6 AF el cyclophosphamide(CTX)E A}t 4¢Y 3 ¥ (femur)oll A
Sca-1+ isolation kitZ ©]&3}o] Sca-1"HSCsE <% st 35 mm ZUolEF
rEPO % rIL-3¢] X3td =z WA wEg 2~ wfg wix](Methocult H4100,
StemCell Technologies)ol] 2A]3t 5. BCN¥ CGDE A @3dle] 14 3o H2Y F=
inverted @1 Z(NIKON)e. 2 ##38ta 1x10° HSCs @& ZF2Y $5 Axtagich. 874¢]
Iy = erythrocytes FE 370 ol4e] erythroid clusterE X338t FEUS
CFU-GEMM %x+= BFU-E(Erythroid-committed Stem Cells)® ZFZY JA Aol A 2
BCN# CGD9| s adg F4a3ltt.
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A 40 EFAANE2AN N 2FFH B34S FAR

Table 2. Natural food materials combination of synergistics.
EFAAAEF2A 3 o

; - Brassica campestris var narinosa,
1. Tha 8+ 2 3HELOH) L camb
Canavalia gladiata dc

Brassica campestris var narinosa,
2. A+ -+ A F-(water) Arctium lappa, L,
Canavalia gladiata dc

_ Brassica campestris var narinosa, Arctium lappa, L,
3. Tha A+ $-9d + 2HEF(EtOH) L campe pp
Canavalia gladiata dc

Canavalia gladiata dc,

;5}‘:31 + 0 7} ..
4. #73 (EtOH) F Acanthopanax sessiliflorum Seeman

Brassica campestris var narinosa,
Arctium lappa, L,

Canavalia gladiata dc,
Acanthopanax sessiliflorum Seeman

5. thA B+ -+ AT (water)+ 271

(2) A3 24

R ZHRE F2EE BAS 93 HPLCE Agilent 1200 series®A] autosampler,
column oven, binary pump, DAD detector(Agilent Technologies, Germany),
degasser(Agilent Technologies, Japan)E A}F&3t3 o™, softwarex= AgilentAl2]
Chemstation software(Agilent Technologies, USA)E A3}t HPLC 2do=2+= 4
g B &% 25°C, w49 250 nm, 1% 0.3 ml/minE AFESA I, A-S Luna
C18 column(250mm x 4.6 mm; particle size 5 um, Phenomenex, USA)S A}&3}3it}.
AE2 0.1% trifluoroacetic acid ¥ 32k TF5 2 BEUZ ol EYEHS A&}
dom gujAE &i7]S 7] &e]2A4 Table 33 #t}l. thaRa} #AFFo] x3&E9] A&

- ()
HE AL 919 Genistin® HFARE sho] RS AT,

Table 3. — Solvent gradient condition for HPLC-DAD

Final time (min) Flow rate (m¢/min) AV B?
0 0.3 85 15
10 0.3 80 20
30 0.3 65 35
35 0.3 65 35
40 0.3 85 15

YWater with 0.1% formic acid.
P Acetonitrile with 0.1% formic acid.
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(3) AlZ=Agel WA= g

2532 EZ-Cytox assayH < oFfF Wigste] Ao ARSI Abge] A4A

foFAIEZ (human fibroblast cells, hFCS)'E 37C, 5% CO2 Hjg7]oA 1 AIZF A eFst
< gAH, A ada T 2% FEE (3F % 500, 250, 100, 50, 25, 10, 1 ug/
ml)S 48 AIZF &<k A sSlth mMEETE 6413 Mol EZ-Cytox €9 10 w7+ well
o 7}sbar *E,j T8 A|7FA] dj<ksit). o] plateE plate shaker (Lab-Line, U.S.A)oA
3.5 speed® 5 7} shaking3 i ELISA READER (molecular devices, U.S.A)el A
450 el A FFE=E SAT

(4) 28 2AE (HSCs)olA real-time PCRS o]&3F 2= a3 &

C57bl/6  AF el cyclophosphamide(CTX)E FAFIZ 4<Y % ¥ S (femur)ol A
Sca-1+ isolation kit ©]&3}¢] Sca-1"HSCsE FFw@ste] ¥4 dixzwozA
rIL-3 (100 U/mD¢} rSCF (100 ng/mD=Z A=A]7]AY B+ rIL-3 (100 U/mD<} rSCF
(100 ng/mDell o1& (50 ug/ml, 10 pg/ml &%), 2H+F (50 wg/ml, 10 pg/ml &%), L
2 7 Z3HE (100 pg/ml, 20 ug/ml T5E) ‘ga% 3AIZHERE Hl¥7] (37T, COq,
Napco UsA)ell sttt mdet & 2000 rpmoll A 533 A R8st A5 AS Al
A& & RNAzolPE o]fale] A E2S EEY & RNAS 233 wpis .
=% RNAE diethyl pyrocarbonate (DEPC)E &g 20 uple JSHF 9
real-time-PCRol| A}-&-3}3t}.

(5) ZHRAEZHSCs)NA ELISA 415 o] &8 2857 a3 &4

C57bl/6 A cyclophosphamide(CTX)E FAFstL 49 3 ¥ FH(femur)ol A
Sca-1+ isolation kitZ ©]&3}lo] Sca-1"HSCsE <«FEzdte] $A RO zA
rIL-3 (100 U/mD<} rSCF (100 ng/mD=E A=A17]AY X+ rIl-3 (100 U/ml)¢} rSCF
(100 ng/mbhell ©-a12 (50 pg/ml, 10 pg/ml &% ), 253 (50 pg/ml, 10 pg/ml %), 1
glal 7 2FE (100 wg/ml, 20 ug/ml ) FEES 48A1ﬁ b w7l (37T, COq,
Napco, USA)el] wjokalict. wiekal & 2000 rpmoll A 5837 dAEgste] ASaS FH
gto] WEare] Bk gk % ELISA (R&D system)= #i ¥ o%@ﬂ o] TPO, IL-3, SCF &
Ao & SA4sst

(6) ZEEANEZHSCo)AA FAHE FFEA

C57bl/6 AF ol cyclophosphamide (CTX)E FA}st 4Y9 & thE Z(femur)ol A
Sca-1+ isolation kit® ©]&3}lo] Sca-1"HSCsE <«FEzdte] dA R ozA
rIL-3 (100 U/mD¢} rSCF (100 ng/mD=Z A=A]7]AY B+ rIL-3 (100 U/mD<}F rSCF
(100 ng/mDell wr=1# (50 pg/ml &%), 273 (50 pg/ml &%), 18l F %= (100
pg/ml %) F=5 AHglstar, 6A17F & RPMI-1640 sjFo o=z ZF wellS A& & A
2 wgAo R 24 AIZF FF COy A H|E7] A vl sl

et & gAHANE AAG g Sca-1"HSCsHAIEE 5 X 107 Cells/mt MEZZ 274
3 & 4TolA Wl P M(immunofluorescence staining)s AAISR o™, ZHztd

anti—-CD117-FITC, anti-Sca-1-PEZ Y11 3087 L &0 A vk-3-A # T},
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kS 9 33] o]t PBSE A% & flow cytometry?] Cell Quest 213 S 0|83}
o] CD117"Sca-1" SMEFE YEE(R)E 4 AH=3s50Th

(7) Zd XA E(Sca-1"HSCs)oll A JAK2/GATA-1/STAT-5 <Ak} £

o 2 aElal 7 2gE 99k @A Qlaksk(protein phosphorylation) 91+
& Ty
b AEzAG D AR, AFF 28l F 2 FEE A

C57bl/6 AFel cyclophosphamide(CTX)E FAFstaL 49 & o E = (femur)ol A
Sca-1+ isolation kitZ ©]&3}o] Sca-1"HSCsE <=FEdte] A dizTdozA
rIL-3 (100 U/mD¢ rSCF (100 ng/mD= A=A71AY Z=E= rIL-3 (100 U/ml)¢}+
rSCF (100 ng/mDell A& (50 pg/mls%), 2H7& (50 pe/mlsx) 18a F Z23E
(100 pg/mlE) FEES 208 < FA vldaadt.

(\}) Immunoblotting 2 %% ZH(immunoprecipitation)

AR, AR 2dal 2R FEES A AlEY cell lysates (=20 pg)oll 2Hz}
anti-phosphotyrosine, anti-GATA-1, anti-STAT-5a/b (10 rg/ml) 2}
proteinA-sepharoseZ FH7}ste] 4Tol A 4A)7F WkeA171 & 33] D-PBSZE A& 3}t
dAEgAE  SDS-PAGE®=  #2]3k % PVDF  membraneo] X oJA[#

anti-phosphotyrosine-HRP(1:4000)2} ¥F-8-A]# immunoblotting 2] 3} t}.

(8) WruAl Fegd FAAHeR 2HRAE #31 a9 54

C57bl/6 AHe°l cyclophosphamide (CTX)E FA}St 49 % Wﬂl(femur)oﬂfﬂ
Sca-1+ isolation kitE ©]€3}o] Sca-1"HSCsE +=4%23t4 36mm Zd°lEZ rEPO
9 r[-30] %dHE Ewzm wruA wfEZ A sfd sfx](Methocult H4100, StemCell
Technologies)el] A A|sF3it}.

A AHG0 pe/mlE =), 23 (50 pg/mlst) 12]al F 2F=(100 pg/mls)= A2
2 14 Fo] Z2Y $2 inverted AMANNIKON)©. 2 ##3stal 1x10° HSCs 3 &
24 & AAtstslth

8709l & & erythrocytes B 370 ©]42] erythroid cluster® ¥338h= Z2Y
= CFU-GEMM %+= BFU-E(Erythroid-committed Stem Cells)® =14 “@‘3/\4”01]/\1«]
Z}zko] that} ARt T 2EAA Y s afE SA46Slt

o WY F3 3 A4 AF 2A9 84
(1) Balb/cAHA 2] HAA M Lol A] HAAFAA] ASH

Balb/cAl AF ol proteose peptone(Difco) 10 % F€H 1.5 mS =7

3, 39 F AT AL R sE BERE Assglt. H5e IFEE TR A
=E2A7 s WA HBSSE FAMIZ 57 ol 5 ml 5

Ak 5 FAIZ 33 el 3 BAHAAEE d5

Ao Zﬂ Az e & PztE oA (RPMI1640)e AEAI7] a2, tryphan blue &

Aol oJaf AolglE PAMES AAEEY] 2x10° cells/mio] ¥ %2 24T T 24 well H)

FRA FFeA T BFAHAAME 97 A FLEA FE=100 pg/ml R 10 ug
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/ml FE)& A3 1A]7F & lipopolysaccharide(LPS)(2 pg/mDE 4A|7F =31
real-time PCREZE dZAlo]lEFFel 1L-69 TNF-a mRNA9 F#dx 2&LS Tagman
probe™ o= H]uL FA Gl

(2) Balb/cAF o] HANAAEZAA HAXFLA ASHEFSQ] 2 A a3
Balb/cAl AF el proteose peptone(Difco) 10 % &N 1.5 mlE H7 o Fo3t
%, 39 F AL R R BERE Asegly. BFe 95E UIeE A= HBuhs
wEA7 o W¥7hA17) HBSSE FAIE 57 Ul 5 mb Fd8kar 303 5535 whAl
Ak & FAZIZ 33] 3Feiglth. 3l BAgAAREE A5 WA te Y
HBSS & oz 23] A3 5 dzte vix](RPMI1640)°] @ al, tryphan blue %

Aol o]5] AolglE AMZEE AAtste] 2x10° cells/meo] ¥ AT T 24 well Wl
FHA T BEAU AL 97k HAAELA FEFEQ00 wg/ml 2 10 ug
/ml F5)& AZg 1A17F & LPS(2 pg/mDE 4A1ZF AF=31o] real-time PCRZ HEA}
o] E7FQl IL-69F TNF-a mRNA® #37 W3S Tagman probe™M O & HuL #2]3}3]
}.

1

o

(3) Balb/c AF 2 EANAAEANA AbsHAE 4 3
8%l Balb/cAl AF(male)ol FHNZEZOZ T4 4712100 me/ke), $9 FF%
(200 mg/kg, 50 mg/kg), 183 97} FEHLE(200 mg/kg, 50 mg/kg)E 14U (2F

5 A+ Fo938k. Proteose peptone(Difco) 10 % & 1.5 M AFH E7F Yo Fo
g, 3d Fo] AL dFER BEE A5t B 9RE VM9E A(Ea
S =E2AI7 o WZAAIZ] HBSSS FAIZ 57 ol 4.5 me T8k 303t &
FE5 AR & FAZIR 3Felglth 3 Alx2E WAAIT s $Y HBSS &S
2 23] MAHg = J7E wix](RPMI1640)°] #AEAI7]3L, tryphan blue @Al ]3] 4

AE HEE Abste] 2x10° cells/mie] HE= 248 3 96 well #lFHAo] 200 wl
ATt COp Mg7IA 1~2 AIZE wgste] diAAEE FAAZ v 37T
HBSS &0z 33 AFete] FFAEE AASL 100 we] A (RPMI 164005 9
th. Co2 wig7]ollA 72417 vl & % Fe S FFste] W REST Mt
N 100 wE FHt THFT 2 mb¥} 18] =(Griese) Ak I 200 s EF. A&3HA

Griese A1¢F II 200 wE ¥il wH 3 540 nm oA SF =S AL

o],o] = A
9]

(4) F=a Aol EFLe]
BALB/C AAE AFEIZ=E A7)

1 3 574 6 mle] cold D-PBSE FAFshaL, 1+
THHA BR-E mpapA| g NG Fdsle] EElstar, AAELE 24 well plate?]

N R

= o

T = =}
wellol] 2% 10%cells® 538k 3 1A]7F 59 starvationdQth. FAAEXANHE =
T 100 pg/mé 18131 10 pg/ml)S ZF wellod] A& 3tar 1417+ $ lipopolysaccharide
(LPS, 10 pg/mD%} 5A17F &9F A v &3t

(5) AAAZFLA Z3gol| 93 synergistic &3}
AAXEAA L] ASHE AolEFFQL F-2A & #A3sk BA xRa5E +AR st 7+
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vy

4709 AANELAZS 33 wA AANELA 2T HE T dSHL Mol EA
J =

A E AAlE EA e

2 N

(6) Cachexia® +X3 AF A 754 dAFAA ZAES H7HE Gd2ole] ax
D HAXFAA ZAEo] LPSAHZ S A3 2 body weight®} tumor necrosis
factor—alpha (TNF-a)ol "X+ <38k
BALB/c AFE 4 o2 Uro] ohAl#(200 mg/kg), $-9(200 mg/kg), 2HF2-(200
mg/kg), E3H A2 %ﬁ:iﬂ(l\/hxture 200 w/anima)E 1443+ 242 149 13] A+59
st ATFo T5 F LPS(G mg/kg)e H7dd FAFSEAL 48A17F § AAF Aol A
TNF-a A2bgs 57453t

(Lh) Aol AAAFLA 2AE §A Fo= LPS Agg B3¢ IL-18, TNF-a
18] 3L Leptin®] AAbell w 2= g3k

859 BALB/c AFHdl A4 ol(Table 2)& Af2lsta, TFHANEFLA ZAE
(BCN + ARL + CGD)E 3%, 5%, 7%722 Yol 14 13 0.2m¥ 1443 ATF
of 3ttt 149 ¥ LPS (6 mg/kg)s H7 ol FAE £ 4 AZF A3k vhg 3| AYAA
dA S Eostdth. EoE dAoA IL-18 enzyme-linked immuno-sorbent assay2f
TNF-a(ELISA, Endogen, USA), 2€]al Leptin(R&D system, USA)2] En]|ZS =43}
Atk Microwelldl A (serum)& 50 pb® 3T 1AIF 5oF Ao W3 &
dE=gNog 23] /‘1]74 3t t}2 antibody Avidin—-HRP conjugeted 100 & A&t 1
P AZolA AT F tA] AHEH. TMB 71dS 100 w? EF8kal ghaol A
7F WAe 3 50 W] stop €N A F ELISA reader 450 nmolA 3%
Z ZA3}bo] IL-18, TNF-q, 283 Leptin®] %S 43ttt

{

(7) Colon26 AYF= F5E% cachexia AFEAoA A2 olef A2 =47

ZAE o] cachexia syndrome Ao 1] X]+= <3k

(7}) Colon26 M v
Colon26 adenocarcinoma(mouse C-26) NEZF= National Cancer
Institute(Frederick, MD)ollA] &3 wro} RPMI1640 Hj<kole] 10% <S-Elo} &3,
penicillin(100 U/ml), streptomycin(100 pg/ml) ZL2]aL 10 pg/ml®] gentamycin®] &
a5 ek 95% air, 5% CO0291 37°C #lE7] oA vlksl o).
(\}) Cachexia 3+ @ o2 Fof
BALB/c A% (6-8F#)9] subcutaneously (S.C)oll colon26 (5x10°H|3E)E 3] &}FA}
3te] cachexia® #F=8I3lE. AAAols A4 R ETFHAANETLA ZA=E 3%,
5%, 7% w22 W] 19 13 0.2m1¥ 1493 A7 skt
(th) AAAo] x|z =
Cachexia 59 A AA2ol=Z A&2% F 1427
Fe SRSt

-

29 tAo® AF3E 2 0]

(2} Body weight 2 tumor weight =%

_31_



BALB/c mice% colon26 F3laL, 14Y Fof diethyl ether= W}%‘é}oﬂ cardiac
punctrue WS o] &35l 3 A3 T Body weights Colon26 % ¥ 2 712407
1447 =% ?'5} o™ carcass weighti= WA carcass wet weightE S#3slal 3 4zt
80T QB A AZX3Z & carcass dry weightE 5433t Tumor weighti= caliper
& o]l &3t T Zdol(a ; length, mm)e} Hlol(b ; width, mm)E F4ste] v}

o] ALkttt
Tumor weight (mg) = 1/2 x a x b*

Serum< 4C<] 5000rpm °4 9&3+F ¥A#E 19la, Ws H#Ase] total protein,
albumin, free fatty acid(FFA), glucose, cholesterol, HDL-cholesterol, ferritin
< Chemical analyzer Model TBA-550FR(Toshiba)® =74 3}%it}.

(wh S AolE7Q] B Leptin A =4

1494 3 B89 dAHA IL-1B enzyme-linked immuno-sorbent assay2} TNF-a

(ELISA, Endogen, USA), 183 Leptin(R&D system, USA)S] #H]&S Z43t3ith
(vp) AHAFTA =A

SHAANELA ZARES Folahr] AFs GRE A

O

T Y T, 7o pu Tl
et} Ak WAE $AR J1Sa RE AR AEar] A ERRAAE
2 2AEE AL AT ST

2t AZAY S AQHFLA AL

SE
KN

(D) Ad= e # FE229 A

Table 4. Natural food materials

No. | ¥9&EH 3 efo] H] 3
1 Z+5=3 | Canavalia gladiata dc CGD | ;Lv:‘j\jja;kiiiiifkr)
2 o} A | Tatsoi sprouts BCN | (:\:ijj\jd;leq}ni;gl%om)
3 S | Perilla frutescens sprout PES | - &2k Fulisto] A4 Ajuj
4 A=A | Nelumbo nucifera NN
5 A X2 | Lithospermum erythrorhizon sprout | LES | - X} Fullsle] A& Al
6 2% | Brassica campestris sprout BCS | - YA : thEufol 2
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AzxHE A2te] A& A& 100ge] & 1LE 7Fstar 15083 #o] F&3 & Aoz
$zste] 3y Zujr] 9 filter paper® ©|¥}3}il rotary evaporator® 3§ ko]
FEE ARE A

(2) Human KeratinocyteE ©]-83 A XA4E 29

ZF A A ¥ (Human keratinocyte)?!
ol 5% FBSE ol wjke)
%

HE2A O AZAFE FD APS AR
B 5
g =1 A}E Lopn]

2]
HaCaT cells ©]-&3to] AAlaqlth A3} DMEM i
SR ARSI oW 37T, 5% CO2 wig7]elAl wjeFsta A
fls MTT A= 33l

A, Al Ao ZHdA

o] 5x104 cell/mlo] H&E= @27 9

N

A~ Al(Hemacytometer) & ©]83to] MEFE A
well plates] AFE 100ul(Well & 5<10° cell)
5 Y, 1¢4zt Hﬂooké‘}‘}i‘jr 1L3F a5 Z47zke] Al8E5 DMEM Hij#|o] HF AR 5%
9] 2HH7P HeF A 4 Amds 197 e AE7E = 96 well plateol
100 A @7]'404 A8e FEE serial dilutiondlglth. A/5E A& gk 96 well plates
37 C, 5% CO23lA 19zF wikst & 0.1 mg(20 @ of 5 mg/mbY
MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide) &S EE

P

i

S
2z

welloll H7FeFQnk. 37TolA 4417 ¥ w5, Zelo]ES 1,000 rpmolA 53t €
AR T S 2T AAst 7ol welldl DMSO 20044 < 7hste], A=
formazan salt7} 9443 %S & JE= 3921 Microplate reader® 540 nmol A &
s SAT T, AEY A AeE ddsisith 2 well 299 W+ OD540 #ts
sto] x| Hat OD540 kol disk W& ks A&kl
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3. 97 2% H 17

7t Z2EFR AA AF &A1Y &34

(1) Human fibroblast cellsS ©o]&3F Alx 54 29

A (BCN) 3 2H5+F(CGD)el 100 pg/mi7hA= dole] AE=4dS Holx ¢
=0 =250 2 500 pg/mDE A3 Aol AT AEAC] GoFHow

& 4 ArHp<0.001). ol& v} ZHFFo] Ao Add Fholx

1= gete AS Yrlste AoR, o258y vy AF3e B

3 o] flee Flstlon AR AFFa A yH A A FAA)

ALEA ] e rgret,

NS
o
+

B d B
o

=

Oft
o

(o3

|

d

2
>
il r{r
ox
2
>
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Cell cytotoxic (%) of control
Cell eylotoxie (%) ol control

contsl 1 10 25 50 100 250 500 control 1 10 25 50 100 250 500

STS extract concentration {pg/mi) CiGD extract concentration {pg/mid

Fig. 6. Cytotoxicity effects of BCN & CGD extract on human fibroblast cells(hFCs).
Human fibroblast cells(hFCs) were pretreated with various concentration BCN & CGD extract.
The results are expressed the mean+S.E (N=6). Statistically significant value compared with
control group data by T test (##xp<0.001, **p<0.01).

(2) ZFA XA real-time PCRS o] &3t 285328 ~328)9([Fig. 7)

233138 {F-412kQ1 IL-3, SCF, c-kit mRNAE 43 23} [L-3 mRNA 3}
e gAY AFgs Age 49 39 ol dAAT F7FE WER A THP<0.05,
p<0.001)

Stem Cell Factors= c-kit ligandgtalx 3} c-Kitell binding 3% hematopoietic
progenitor A¥9 7|T¥ A a8 AEI}EY F23 mediator®, 3 UE
cytokine ¥} Z+8-3}o] hematopoietic progenitor Al¥ 2] hematopoesis ZF-&°l synergy
a3E yedg, c-kite CD117= HSCse Axxwo] EAjsl= F8A(receptor)
c—kit ligand(SCF)”7} binding3d}¢] hematopoietic progenitor A3 7|53 A% 1811
AEete=d sash F&Aolth S-go A4, oA, AleA, AFFS c-kit mRNA
A HdE 2u) o] EAITA R KA AA F7HAZTHP<L0.05, p<0.001). LEaL
NFH, 2719, AFF, v GollA SCF mRNA f314 @do] gAHoR {4 9l
Al S7FFR 0™ (p<0.001), AR, THAfAE, AolHAl, 99 T% 7k oy oA
LERUA] Skt ol d AR Hol bR 2AFF o 2EF7 Ago] g o=
dekE o], HSCso 7[dA+5 sl
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Fig. 7. Quantitative Real-Time PCR Using Tagman probe on mouse bone marrow cells.

Statistically significant value compared with control group data by T test(*p<0.05, **p<0.01).
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(3) ZEEAMEZ(HSCs)oA real-time PCRE o]&3t 2853 8% A5 (Fig. 8~12)
HSCsolA 2853 #+d FA491 EPO, IL-3, SCF, c-kit, GM-CSF mRNAE 43t
A3}, Only HSCsQl Atz Hlste] A ZTQA rIL-3+rSCFo A4 1IL-3, SCF,
GM-CSF, EPO % c-kite] 32 ddo] FATA Fo4 AA A F7tstdth. 18
I Only HSCs®l SA x4 H|gte] BCNI} CGDv % 9FEH o= EPO(Fig.3),
IL-3(Fig.4), SCF(Fig.5), GM-CSF (Fig.6), ¥ c-kit(Fig.7)2] mRNA &S EA4 o
2 7948 IA ST As & 7 A} oldd A3 AR BCNH AT
(CGD)o] HSCselA ¥/ Ate]EFFIe] WS FEdthe 2S on] gt

¥ pa().001

4 s 41 - 2% g 01
i . * o pa003
335 4 ;" 3.5 1 P
E.D ) =
A 31 A3
= 25 i . = 25
5 21 5 21
2 o s
= 15 A — 1.3 A
- 1.5 2
g 11 R
5 05 4 % 05 A
E o 4
OnlyHSCs IL-3+SCF BCN-100 BCN-10  BCN-1 Only HSCs (IL-3+8CF CGD-100 CGD-10  CGD-1
BCN extract (pg/ml) CGD extract (ug/ml)

Fig. 8. Effects of BCN & CGD extract on erythropoietin mRNA expression in
hematopoietic stem cells.

[solated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 pg/ml). HSCs were not treated (normal; only
cells), co—cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with BCN
& CGD extract for 4hrs. EPO mRNA express were measured real-time PCR. The amount of
tagman probe was measured at the end of each cycle. The cycle number at which the
emission intensity of the sample rises above the baseline is referred as to the RQ and is
proportional to the target concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Real-Time PCR system.

Data represent means*S.E (N=2). Statistically significant value compared with only HSCs group
data by T test (*p<0.05, *#*p<0.01, ***p<0.001).
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Fig. 9. Effects of BCN & CGD extract on interleukin-3 mRNA expression in
hematopoietic stem cells.

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 wg/m¢). HSCs were not treated (normal; only
cells), co—cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/m¢)(positive control), and with BCN
& CGD extract for 4hrs. IL-3 mRNA express were measured real-time PCR. The amount of
tagman probe was measured at the end of each cycle. The cycle number at which the
emission intensity of the sample rises above the baseline is referred as to the RQ and is
proportional to the target concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Real-Time PCR system.

Data represent means*S.E (N=2). Statistically significant value compared with only HSCs group
data by T test (¥xp<0.05, **p<0.01, ***p<0.001).

_37_



¥ pa 001

£ o) 0]
= pe 03
6 A 12 7 an
o, E fa ¥
?D 5 - o % 10 4 e
5 5
E E e
= 4 - T 2
2 =g
T S 6
D‘ Q T
= 2 = 4
i i
; 1 4 ; 2 1
0 - 0 -
OnlyHSCs IL-3+8CF BCN-100 BCN-10 BCN-1 OnlyHSCs fIL-3+5CF CGD-100 CGD-10 CGD- 1
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Fig. 10. Effects of BCN & CGD extract on Stem Cell Factor mRNA expression in

hematopoietic stem cells.

[solated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 pg/ml). HSCs were not treated (normal; only
cells), co—cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with BCN
& CGD extract for 4hrs. SCF mRNA express were measured real-time PCR. The amount of
tagman probe was measured at the end of each cycle. The cycle number at which the
emission intensity of the sample rises above the baseline is referred as to the RQ and is
proportional to the target concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Real-Time PCR system.

Data represent means*=SE (N=2). Statistically significant value compared with only HSCs group
data by T test (*p<0.05, *#*p<0.01, ***p<0.001).
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Fig. 11. Effects of BCN & CGD extract on Granulocyte Macrophage-Colony

Stimulating growth Factor mRNA expression in hematopoietic stem cells.

[solated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 ug/m¢). HSCs were not treated (normal; only
cells), co—cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with BCN
& CGD extract for 4hrs. GM-CSF mRNA express were measured real-time PCR. The amount
of tagman probe was measured at the end of each cycle. The cycle number at which the
emission intensity of the sample rises above the baseline is referred as to the RQ and is
proportional to the target concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Real-Time PCR system.

Data represent means*S.E (N=2). Statistically significant value compared with only HSCs group

data by T test (¥p<0.05, **p<0.01, ***p<0.001).
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Fig. 12. Effects of BCN & CGD extract on c-kit mRNA expression in hematopoietic
stem cells.

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 wg/m¢). HSCs were not treated (normal; only
cells), co—cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/m¢)(positive control), and with BCN
& CGD extract for 4hrs. c—-kit mRNA express were measured real-time PCR. The amount of
tagman probe was measured at the end of each cycle. The cycle number at which the
emission intensity of the sample rises above the baseline is referred as to the RQ and is
proportional to the target concentration. Real time PCR was performed in duplicate and
analyzed by a Applied Biosystems 7500 Real-Time PCR system.

Data represent means*S.E (N=2). Statistically significant value compared with only HSCs group
data by T test (#xp<0.05, **p<0.01, ***p<0.001).
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(4) Z2HEAMEZHSCs)oNA ELISA #4245 o] &3 =83 a5 A< (Fig. 13~15H)

HSCsoll X 2dZ2#¢ F-Ak2l IL-3, SCF, GM-CSF9] A &S =43 23} Only
HSCs?l &4 dlzol vlste] FAddiz<l rIL-3+rSCFol A 1L-3(Fig.8), SCF(Fig.9),
23l GM-CSF(Fig.10)¢] AAitgo]l SAstH o= Fo4d A dAs F7hekslth
(p<0.001). L& 3L Only HSCs¢l SAtizxatol Hlsle] BCN#} CGDE 100 pg/mlzt 10
pg/mlESol Al 1L-3(Fig.8), SCF(Fig.9), 18|31 GM-CSF(Fig.10)o|x EAEH o= &9
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Fig. 13. Effects of BCN & CGD extract on interleukin—-3 production in hematopoietic
stem cells.

[solated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 pg/ml). HSCs were not treated (normal; only
cells), co—cultured with rIL.-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with BCN
& CGD extract for 72hrs. The production of IL-3 was measured at the ELISA kit (R&D
system, USA).

Data represent means*S.E (N=4). Statistically significant value compared with only HSCs group
data by T test (¥xp<0.05, **p<0.01, ***p<0.001).
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Fig. 14. Effects of BCN & CGD extract on SCF production in hematopoietic stem
cells.

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 wg/m¢). HSCs were not treated (normal; only
cells), co-cultured with rIL.-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with BCN
& CGD extract for 72hrs. The production of SCF was measured at the ELISA kit (R&D
system, USA).

Data represent means*S.E (N=4). Statistically significant value compared with only HSCs group
data by T test (¥p<0.05, **p<0.01, **xp<0.001).
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Fig. 15. Effects of BCN & CGD extract on GM-CSF production in hematopoietic
stem cells.

[solated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/ml) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 pg/ml). HSCs were not treated (normal; only
cells), co—cultured with rIL.-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with BCN
& CGD extract for 72hrs. The production of GM-CSF was measured at the ELISA kit (R&D
system, USA).

Data represent means*S.E (N=4). Statistically significant value compared with only HSCs group
data by T test (¥p<0.05, **p<0.01, ***p<0.001).
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(5) 28 XA EZ(HSCs)ol A c—kit (CD117) A2 &d 4 (Fig. 16)
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Fig. 16. Effects of BCN & CGD extract on c-kit * positive cells in hematopoietic

stem cells.

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (100, 10, 1 pg/ml). HSCs were not treated (normal; only
cells), co—cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/m¢)(positive control), and with BCN
& CGD extract for 48hrs. After 48hrs, the cells were harvested, and assayed for c—kit
(cd117)" /sca-1" positive cells by flow cytometry, and the other methods for assay were
performed as described in Materials and Methods. Data represent means*S.E (N=2).
Statistically significant value compared with only HSCs group data by T test (*p<0.05,
#xp<0.01, **+xp<0.001).
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(6) 2 RAEMHSCs)oA GATA-1/STATE <143} g4 F2(Fig. 17~18)

HSCsol Al GATA-1/STATS &9 &4 4kstE A48 23, Only HSCsql &4
Zaroll wlske] A ERT rIL-3+rSCFol A GATA-1/STATS 7429 &4 <214kst
(Fig.12~13)7} 7= 9lem, Only HSCs?l A dlZ&atol H|sto] thal2HBCN)# 2453
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Fig. 17. BCN & CGD extract promotes the tyrosine phosphorylation and tyrosine
kinase activity of GATA-1 in Sca-1"hematopoietic stem cells.

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/m¢) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (1, 10, 100 wg/m¢). Sca-1"HSCs were not treated (normal;
only cells), co—cultured with BCN & CGD extract for 20 min. After 20min, then subjected to
immunoprecipitation with a—GATA-1 (1:5000).

BCN CGD

: Only HSCs
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Fig. 18. BCN & CGD extract promotes the tyrosine phosphorylation and tyrosine
kinase activity of GATA-1 in Sca-1"hematopoietic stem cells.

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/ml) plus rSCF (100 ng/ml) or
treated with BCN & CGD extract (1, 10, 100 wg/m¢). Sca-1"HSCs were not treated (normal;
only cells), co—cultured with BCN & CGD extract for 20 min. After 20min, then subjected to
immunoprecipitation with a—GATA-1 (1:5000).
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(7) vbaA Ry Bagor 2ERAE #3} a3 =3 (Fig. 19~20)
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Fig. 19. Effects of BCN & CGD extract of CFU-GEMM and BFU-E colony
formation during 14-day culture in the presence of two different cocktails of
recombinant cytokine and BCN & CGD extract

Isolated hematopoietic stem cells (HSCs) from normal C57BL/6 mouse bone marrow in normal
C57BL/6 mice femur were either stimulated with rIL-3(100 U/ml) plus rEPO (3 U/ml) or treated
with BCN & CGD extract (100, 10 gg/ml). Number and composition of hematopoietic colonies

per 1x10* Sca-1"HSCs after 14 days of culture in semi-solid medium.
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Effects of BCN extract of CFU-GEMM colony
formation during 14-day culture in the presence of
two different coclktails of recombinant cytoldne

Effects of CGD extract to BFU-E colony formation in
the presence of recombinant cytokine.

Fig. 20. Effects of BCN & CGD extract to CFU-GEMM colony formation in the
presence of recombinant cytokine.

Sca-1" hematopoietic stem cells (x10 *cells) were cultured in semisolid media with cytokine
combination of 3 units/ml erythropoietin (rEPO), recombinant IL-3 (IL-3) and CGD & BCN
extract (100, 10 mg/ml) for 14 days, and sequently photomicrograped at indicated time period
and observed 3 day (A), 5 day (B), 10 days (C), and 14 days (D) of BFU-E & CFU-GEMM.
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Fig. 21. HPLC chromatograms of standard
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mixture and extract of the Brassica



campestris var narinosa, Canavalia gladiata DC semen and their combinational
prescription.

Chromatograms of Canavalia gladiata DC semen (CGD, A) and Brassica campestris var narinosa
(BCN) and Canavalia gladiata DC semen 1:1 mixed (B) are recorded at 259 nm. Peaks of
Genistin are shown. The HPLC analysis was carried out on Waters 2695 system (Waters Co.
Milford, MA, USA), consisting of a solvent delivery unit, an online degasser, an autosampler,
and a photodiode array detector. A Luna C18 column (250mm x 4.6 mm; particle size 5 pm,
Phenomenex, Torrance, CA, USA) was used for analysis, and the mobile phase 0.1%
trifluoroacetic acid in water (A) and acetonitrile (B). The gradient flow was as follows: (A)/(B)
= 10/90 (0 min; hold for 10 min) — (A)/(B) = 60/40 (40 min) — (A)/(B) = 0/100 (41 min; hold
for 7 min) — (A)/(B) = 10/90 (50 min; hold for 10 min). The flow rate was 1.0 ml/min, and the
injection volume was 20 wul.

Table 5. Index Components in Quality of the Brassica campestris var narinosa,
Canavalia gladiata DC semen and their combinational prescription extract.

Component Concentration Rt(min) Area Genistin content Genistin content
(mg/ml) (%) (mg/g)
Genistin 0.1 26.048 3,1588 100
CGD 20 26.055 98,845 0.0063 0.063
BC_N +.CGD 20 26.055 54.914 0.0035 0.035
(1:1 mixed)
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Fig. 22. Cytotoxicity effects of Brassica campestris var narinosa, Canavalia gladiata
DC semen and their combinational prescription extract on human fibroblast cells
(hFCs).

Human fibroblast cells (hFCs) were pretreated with various concentration Brassica campestris
var narinosa (BCN), Canavalia gladiata DC semen (CGD) and their combinational prescription
(BCN+CGD) extract. The results are expressed the meanstS.E (N=6). Statistically significant
value compared with control group data by T test (x**p<0.001, **p<0.01).
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Fig. 23. Effects of Brassica campestris var narinosa, Canavalia gladiata DC semen and
their combinational prescription extract on hematopoietic-related gene mRNA
expression in Sca-1"hematopoietic stem cells.

Isolated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
ml) plus rSCF (100 ng/ml) or treated with Brassica campestris var narinosa (BCN, 50, 10 ug/
ml), Canavalia gladiata DC semen (CGD, 50, 10 pg/m¢) and their combinational prescription
(BCN+ CGD) extract (100, 20 pg/ml) with rIL-3/rSCF. Sca-1"HSCs were not treated (negative
control; only cells), co-cultured with rIL-3(100 U/ml) plus rSCF (100 ng/m¢)(positive control),
and with Brassica campestris var narinosa (BCN, 50, 10 pg/mb), Canavalia gladiata DC semen
(CGD, 50, 10 pg/ml) and their combinational prescription (BCN+ CGD, 100, 20 ug/ml) for 4hrs.
EPO (A), TPO (B), IL-3 (C), GM-CSF (D), SCF (E), and c-kit (F) mRNA express were
measured real-time PCR. Data represent means*S.E (N=2). Statistically significant value
compared with only Sca-1"HSCs group data by T test (xp<0.05, #xp<0.01, #*+p<0.001).
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(4) ZE X2 A EHSCs)ol A ELISA 418 o] 83 =853 a3 84

Sca-1"HSCsollA] =dFA3# FxAel TPO, IL-3, SCFe] AAsS =43 A3 o
% (control)oll H|3le] thA#HBCN)FEE-S SCF (Fig.24C) (p<0.05)¢} ZH+F (CGD)
=52 TPO (Fig.24A) (p<0.001)¢F SCF (Fig.24C) (p<0.01)2] wula Agatgko] s
iZ%E
I:

o

L —!}i‘

2 BATEH FoAA4 A ST AE & 5 AT
PR 2] Z2SE(BCN+CGD)el 29, thx(control)o] H]3te] TPO

(Flg.24A) (p<0.001), IL-3 (Fig.24B) (p<0.01), Zz28]a1 SCF (Fig.24C) (p<0.001)e] &+

WA YAFS FE EHOR BARA fo4 QA FAHE AL L 5 A9k

olgfgt A= X3E(BCN+CGD)o| Z}zte] gal#H(BCN) #H+3-(CGD) F=& F
o] vt o A 284 AolETRRIY AakS A3t E AS 4 4
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Fig. 24. Effects of Brassica campestris var narinosa, Canavalia gladiata DC semen and
their combinational prescription extract on hematopoietic-related gene expression
production in Sca-1"hematopoietic stem cells.

Isolated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/ml) or treated with extract. Sca-1"HSCs were not treated (negative
control; only cells), co—cultured with rIL-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control),
and with Brassica campestris var narinosa (BCN, 50, 10 pg/mb), Canavalia gladiata DC semen
(CGD, 50, 10 wg/ml) and their combinational prescription (BCN+ CGD) extract with rIL-3/rSCF
for 72hrs. The production of TPO (A), IL-3 (B), SCF (C) was measured at the ELISA kit (R&D
system, USA). Data represent means*S.E (N=4). Statistically significant value compared with
only Sca-1"HSCs group data by T test (xp<0.05, *xp<0.01, ##xp<0.001).
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(5) ZEEAMEMHSCs)NA FAE G354

c-kite CD117% HSCs9 Al¥xxHol| EA5t= 8 A (receptor) c-kit ligand(SCF)7}
bindingd}l®] hematopoietic progenitor A3X2] 7|53 A% 28] AAEsl=H T3
A o]t

Sca-1"HSCs& C57bl/6 A7 9] e =4 Sca-1" isolation kitE °]-&ate] &%
stel HSD-B F&= 3t 4847k ¢k &4 wl¥d F CD117"/Sca-1"2 ¢14sto] FACS
= EA AT

1 A7, Fig.25A0 A B%o] FACSE #4938 dot-ploto® CD117"/Sca-1"5 |43t
2o 2 only HSCsoll H|3le] rIL-3/rSCF &2l CD117"/Sca-1" XA E7} 20.1%=
AAsHA F7relaL, 7T (CGD) F=& B ARy AFFo 23=(BCN+CGD) F
=5 Agate 47 35.4%% 41.1%= izt Hlste] AASEA CD117"/Sca-1" 24
AE7F 7+ YeERfdY. Fig.25BE CD1177/Sca-1" BAAIE 2 Ugd Aoz 1
Z(controDol] M|t FFF(CGD) F==(p<0.05) % Ry 2F+Fo ZJE

(BCN+ CGD) %% (p<0.001) Ao TAEH 5294 A 7R (p<0.001).

Only HSCs Control (+rIL-3/rSCF) BCN-30 (+1IL-3/rSCF)
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Fig. 25. Effects of Brassica campestris var narinosa, Canavalia gladiata DC semen and
their combinational prescription extract on CD117"/Sca-1'positive cells in
Sca-1"hematopoietic stem cells.

[solated Sca-1" hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/ml) or treated with extract. Sca-1"HSCs were not treated (negative
control; only cells), co—cultured with rIL-3 (100 U/m¢) plus rSCF (100 ng/m¢)(positive control),
and with Brassica campestris var narinosa (BCN, 50, 10 pg/ml), Canavalia gladiata DC semen
(CGD, 50, 10 pgg/m¢) and their combinational prescription (BCN+CGD, 100, 20 ug/m¢) extract
with rIL-3/rSCF for 72hrs. The production of TPO (A), IL-3 (B), SCF (C) was measured at the
ELISA kit (R&D system, USA). Data represent means*S.E (N=4). Statistically significant value
compared with only Sca-1"HSCs group data by T test (xp<0.05, **p<0.01, #*+p<0.001).
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(6) 2F R A E(Sca-1"HSCs)ol A JAK2/GATA-1/STAT-5 < AkslalAd B2A

Sca-1"HSCsoll Al JAK2/GATA-1/STATS A& &4 oists 243k Az g
o] only HSCsi*(Fig.26, lane 1)o] #H]&lo] rIL-3+rSCFS A3t thx+(lane 2)°]
JAK2/GATA-1/ STAT5 A=< &4 oaslr Z71Hu. 283 F53(CGD) 252
(lane 4)& W%t (lane 2)° H3le] GATA-1/STATS A2 &4 AX37F 5715 ).

oA A 2HF o] 23E(BCN+CGD) F%% A+ (lane 52 100 pg/ml &= A
JAK2/ GATA-1/STAT-5a/b A=< &4 <1xtsl7} tlx(ane 2)o] nvlste] &A3HA
S77F ol Fo AL & U

oleldt Ayt= ZH=(BCN+CGD)ol Z47he] thAf#BCN)# 27F(CGD) F== F
Toll - HlEte]  QlbslE JAK2/GATA-1/STAT-5a/b  w@ldo]  Z7hE9lar
JAK2/GATA-1/ STAT-5a/b Asxds mE= YA EFR] T 2dE= &
g 7|ddE A sl A & 5 o

9
o rr &

IB : PY20 . IP : JAKQ/GATA-1/STAT-5a'b

1 2 3 4 5
tlL-3+5CF - + + + +

1 : Only HSCs < JAK?2

2 : Control (rIL-3+1rSCF)

3 : BCN (30 pg/ml)

4 : CGS (50 pg/ml) <—GATA-1
5 : BCN+CGS (100 pg/ml)

<—5STAT-5ab

€—7YY-1 (house keeping)

Fig. 26. Brassica campestris var narinosa, Canavalia gladiata DC semen and their
combinational prescription extract promotes the tyrosine phosphorylation and tyrosine
kinase activity of GATA-1 and STAT-5a/b in Sca-1"hematopoietic stem cells.

Isolated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
ml) plus rSCF (100 ng/ml) or treated with Brassica campestris var narinosa (BCN, 50 pg/ml),
Canavalia gladiata DC semen (CGD, 50 pg/ml) and their combinational prescription (BCN+ CGD,
100 pg/mé) with rIL-3/rSCF. Sca-1"HSCs were not treated (negative control; only cells),
co-cultured with Brassica campestris var narinosa (BCN), Canavalia gladiata DC semen (CGD)
and their combinational prescription (BCN+ CGD) extract with rIL-3/rSCF for 20 min. After 20
min, then subjected to immunoprecipitation with a-Jak2 (1:5,000), a-GATA-1 (1:5000,), a
-STAT-5a/b (1:5000) and anti-phosphotyrosine—HRP (1:4000).
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(7) vbaA] A=5d4d SAHoer 2dRAlE 23 a9 574

Sca-1"HSCsoll4] CFU-GEMM¢} BFU-E&¢] #3} dsa3s 243 Ay Fig.279
A Kol FEAHE T only HSCswol WSS rIL-3+rSCFS A3k tixdo
CFU-GEMM¥ BFU-E+ F &S 3t 5+ 8] ol F7F 83, rIL-3+rEPO<}
GARBCN) FE5 50 pg/mlolAe] CFU-GEMM¥ BFU-EE F &8 @3k +8 4
= i x(controD¢l rIL-3+rEPO°] Hl&te] 1.78) o4 F94 IA F=712 yehgddt
(p<0.001).

Z18]al rIL-3+rEPO$} ZFF(CGD) F&E 50 pg/mlolA ¢l CFU-GEMM3¥ BFU-E+
T e sk 2 = | EZT(controD)?] rIL-3+ rEPO] H]Ete] 3.0 o] oA
QA F7HE YER A THP<0.001).

T3 rIL-3+rEPOS} ¥ ZFEBCN+CGD) &% 100 pg/mlol|A 2] CFU-GEMM}
BFU-EE ¥ &% @3 &8 5 txo(control)Q! rIL-3+rEPO| H]&}e] 3.8u) o]
& e dA F7He HERI A TH(p<0.001).

o]#1dt A= CFU-GEMM2| 2 Fi= tlZa(controD)ol] wBl&te] 2HFF(CGS)H F

Z3E(BCN+CGD) FEE& Aol Z4zF 2.9ue} 4.28] 2 o] AASA F94 de
S7He YERATHp<0.001). 1822 F ZFE(BCN+CGD)o] 7+7te] tha#(BCN)
ZHFZ(CGD) FEE Fojtol| vgte] CFU-GEMM E3}o] thale] Arsaatel g7,
AYGFA, AdTA vASAZEEGS AT F de ZHEEAXE  FAAE a7t
AL Ao g}
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Fig. 27. Effects of Brassica campestris var narinosa, Canavalia gladiata DC semen and
their combinational prescription extract of CFU-GEMM and BFU-E colony formation
during 14-day culture in the presence of two different cocktails of recombinant
cytokine

[solated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
ml) plus rEPO (3 U/ml) or treated with Brassica campestris var narinosa (BCN, 50 ug/ml),
Canavalia gladiata DC semen (CGD, 50 pg/ml) and their combinational prescription (BCN+ CGD,
100 pg/ml) with rIL-3/rSCF. Number and composition of hematopoietic colonies per 1x10*

Sca-1"HSCs after 14 days of culture in semi-solid medium.
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(1) Balb/c#] 9] HAHAA AN HAAAEaA] ASAI BT Ak A &zt

A A ZA A AFALOIEZEIQ] IL-6 mRNA® TNF-a mRNA HdS wast A7,
A (Only cells)ell vl LPSRHS A 2]gk tx=+¢] IL-6 mRNAS} TNF-a mRNA 2
dAFo]l dAAstA 7t ar, 97HA AFaAl TN Y (Arctium lappa L, ARL) =
23} @7V (Acanthopanax sessiliflorum Seem, ASS) FZ%o] 200 pg/ml 2 50 ug
/mlol 4] 5% &4 0% pro-inflammatory cytokine(IL-6¢} TNF-a)& I A A3}
I a3E veido] WS a5 S YEATHFig. 28).
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Fig. 28. Effects of natural food materials extract on IL-6 and TNF-a pro-inflammatory
cytokine expression in mouse peritoneal marcophage cells.
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(2) Balb/c AHA L vl vlGMxEANA &4 T AxLdEZ IL-102 IFN-y ELISA 54

AZofA WGRkgol A Th AXs FAAAAHAL-4) ¥BuE ofygl AxAd HY
(IEFN-y)oll A FA44 9 st IL-49F I[FN-y9Y T7h A9 SXA7]= 938
S}, S A oA deEgEHow dEAd " W o] §aE =), o] B x4-E)

HAgZAEAo] [L-10, TGF-be} & anti-inflammatory 7]%5< 3tE o] EF}SI O]

of

=3

$-2lo] Ay 233 ANEE T3 F uFAEE Fse mlE) CD3 mAbE
coating¢t platedl] 48 A|ZF sA] #jeFsto] Wik S Aol IL-102 IFN-y AAHEE
54 Adolth(Fig. 29). IL-10 AFES =T (NC)oll Hlste] F4tdl7]~ Fofd
(p<0.05), 9 F=E(200 mg/kg)(p<0.01), +-HF==(50 mg/kg)(p<0.001), *7}9 F
5 Fo7(200 mg/ke)(p<0.01) 283l 71y FEE Fo7(50 mg/kg)(p<0.01)o] &
T H=SHAl oF 30% o] IL-103 IFN-y AAkgo] FAs A o= Fo4 A F71sh8l
o, 53] 7ty FEE Fo47(200 mg/kg)> tHxatoll Hlske] oF 79% o] FAEA
o= At F7He YERHNATHp<0.001).
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Fig. 29. Effects of ARL and ASS extract on IL-10 and IFN-y production level in

splenocytes culture supernatants
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(4) AL MolEFFel B4 9 HAXE Z3E 93 synergistic &3}

Table 6. Natural food materials combination of synergistics.
& RERE

A< (100 ug/ml)

A< (10 ug/ml)

AFF (100 ug/ml)

AR} (10 ug/ml)

A+ + AFE (100 ug/ml)

AL + AR (10 ug/ml)

A=A (100 ug/ml)

A== (10 ug/ml)

thA (100 ug/ml) : Brassica campestris var narinosa (BCN)

A 210 ug/mlb)

Aol WA (100 ug/ml)

[N —
Clelo|lw|N|lo|alse|w| |-

12 Aol Al (10 ug/mb)

13 29 (100 ug/ml) : Arctium lappa L. (ARL)

14 %4 (10 ug/ml)

15 27k (100 ug/ml) : Acanthopanax cortex (ACC)
16 27}9 (10 ug/ml)

17 ZF5=3F(100 ug/ml) : Canavalia gladiata DC (CGD)
18 ZH5FZ(10 ug/ml)

19 v 7+(100 ug/ml)

20 " Z+H10 ug/ml)

I =o] AlaEe] ZhEiAAE AlEE ¢
AAHE A ) oefgt AFHHS

of FAE frEste] dwo ofsle} 23 AHES
Tote Aoz I Q. old & AFeA = AF dAAEE FEldt & LPSE 95
T3-S frEshe], 20714 gdd kA FE5E50] A5uks Kol EFJIIL-16, IL-6, TNF-
W FAA TES A =AE FAstaA sk, 1 A3 Fig. 31, Fig. 32, 181
Fig. 33¢4¢} o] 9 (cha4h), 13W(5-%), 158(L719), 183 1783l 100
pg/ml 10 pg/mlollA T4 o8 AT ASvs Ao|E7FJIAL-16, IL-6, TNF-a)9]
FAA e A TS gelsth(Fig. 31~33).

il
o2
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Fig. 31. Inhibitory effects of natural food materials extract on IL-1b m-RNA
expression in activated mouse macrophages by lipopolysaccharide(LPS).

Macrophages from healthy BALB/c mice treated with natural food materials (100 and 10
mg/ml) extract (Table 1), and 30 minutes later LPS (10 mg/ml) was cocultured for screenning
pro-inflammatory cyotkines inhibitory drugs. Macrophages were cultured or cocultured with
natural food materials extracts and LPS for 6 hrs. The gene expression of productive IL-1b
transcripts was evaluated by reverse transcriptase-PCR. Amplified PCR products were
electrophoresed on 1.2% agarose gel. The other methods for assay were performed as
described in Materials and Methods.
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Fig. 32. Inhibitory effects of natural food materials extract on IL-6 m—-RNA expression
in activated mouse macrophages by lipopolysaccharide (LPS).

Macrophages from healthy BALB/c mice treated with natural food materials (100 and 10
mg/ml ) extract (Table 1), and 30 minutes later LPS (10 mg/ml ) was cocultured for
screenning pro-inflammatory cyotkines inhibitory drugs. Macrophages were cultured or
cocultured with natural food materials extracts and LPS for 6 hrs. The gene expression of
productive IL-6 transcripts was evaluated by reverse transcriptase-PCR. Amplified PCR
products were electrophoresed on 1.2% agarose gel. The other methods for assay were

performed as described in Materials and Methods.
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Fig. 33. Inhibitory effects of natural food materials extract on TNF-a m-RNA

expression in activated mouse macrophages by lipopolysaccharide (LPS).
Macrophages from healthy BALB/c mice treated with natural food materials (100 and 10
mg/ml ) extract (Table 1), and 30 minutes later LPS (10 mg/ml ) was cocultured for
screenning pro-inflammatory cyotkines inhibitory drugs. Macrophages were cultured or
cocultured with natural food materials extracts and LPS for 6 hrs. The gene expression of
productive TNF-a transcripts was evaluated by reverse transcriptase-PCR. Amplified PCR
products were electrophoresed on 1.2% agarose gel. The other methods for assay were

performed as described in Materials and Methods.
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(5) HAAFALA =F ol 93 synergistic &3

Table 7. Natural food materials combination of synergistics.

Z3 No o3 2H(BCN) <% (ARL) 2 7}9](ACC) 23 (CGD)

1 Macrophage only cell (2x10°)

2 LPS (10 pg/ml)

3 33

4 33 wl

5 33 wl

6 33 ul

7 33 33

8 33 33 33

9 33 33

10 33 33

11 33 33 33

12 33 33

13 33 33 33

14 33 33 33

15 33 33

16 33 33

17 33 33

18 25 25 25 25

19 25 25 25

20 25 25 25

AR V154 AAAELA AR, 99, oA, ATDES 4 A2 B

HEWE Ao EIFIIL-18, IL-6, TNF-a)¢] F32 &d JAE @z A3, Fig. 34
ANXAH TR AFFo] EdE THHAAFLANA M 2 dFNkE dAE B
& 5 AU
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TNF-a
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Fig. 34. Inhibitory synergic effects of natural food materials extract mixture on
pro-inflammatory cytokines m-RNA expression in activated mouse macrophages by
lipopolysaccharide (LPS).

Macrophages from healthy BALB/c mice treated with natural food materials (100 mg/ml)
extract mixture combination(Table 3), and 30 minutes later LPS (10 mg/ml) was cocultured for
screenning pro-inflammatory cyotkines inhibitory drugs. Macrophages were cultured or
cocultured with natural food materials extracts mixture and LPS for 6 hrs. The gene
expression of productive IL-1b, IL-6, and TNF-a transcripts was evaluated by reverse
transcriptase-PCR. Amplified PCR products were electrophoresed on 1.2% agarose gel. The

other methods for assay were performed as described in Materials and Methods.
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(6) Cachexiag® =3+ AFHANA 7|68 AAXFLA Z2AES FH7Fsh A2 ol a3

(7)) HAAEALA ZAEo] LPSAH# e A 2] body weight®} tumor necrosis
factor—alpha (TNF-a)°l 7] x|+ <J 3k

715 AAAFLAZE LPSA R A9 body weightoll WA= &S dyrd
LPSAH gt 1 FAIFE ¢ 3~49 w43 ASHAE Holtprl 149 9]

A&l tk(Fig. 35). ol LPSel 93l cachexiaZl 2= AARE, 7|54 EFHAAF
Ao FFom AHALETL AAES F F ARG TNF-aBA =2 71574 A=
oA AFaEel dxdd vl ol YA AA AEASR(Fig. 36). 53], 2FFH
THHAAF LAY AF 5]l TNF-adatgFol 7H skt
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Fig. 35. Effect of natural food materials extract and mixture on body weight of LPS-
treated mice.

Mice pre-treated with natural food materials extract and mixture, and 10 day later LPS (5
mg/kg ) was Zp injected in BALB/c mice. Mice were orally administered with BCN extract
(200 mg/kg, A), ARL extract (200 mg/kg, ), CGD extract (200 mg/kg, M), and natural food
materials extract (200 mg/kg, @) for 10 day once daily. Normal mice () were Not-treated
group and LPS-treated mice group (). Mice were used in groups of 20. Each point

represents the mean.
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Fig. 36. Effect of natural food materials extract and mixture on serum TNF-a level
of LPS-treated mice.

Mice pre-treated with natural food materials extract and mixture, and 10 day later LPS (5
mg/kg) was 7p injected in BALB/c mice. Mice were orally administered with BCN extract (200
mg/kg), ARL extract (200 mg/kg), CGD extract (200 mg/kg), and natural food materials
extract mixture (200 mg/kg, MIX.) for 10 day once daily. Normal mice were Not-treated group
and LPS-treated mice group (control). The mice serum were collected 48 hrs later
LPS-treated and serum TNF-a level was assay by ELISA kit. and the other methods for
assay were performed as described in Materials and Methods. The results are expressed
the means*S.E (N=10). Statistically significant value compared with control group data by T
test (¥*p<0.05, **p<0.01, *=**p<0.001).
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Fig. 37. Inhibitory Effect of natural food materials extract mixture and American
Institute of Nutrition-76 (AIN-76) semipurified diet on serum IL-1b level in mice
receiving exogeneous LPS.

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later LPS (5 mg/kg) 7p was measured in BALB/c mice. Mice were orally administered with
natural food materials extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice were
conducted one for AIN-76 semipurified diet and LPS-treated mice group (control). The mice
serum were collected 16 hrs later LPS-treated and serum IL-1b level was assay by ELISA
kit. and the other methods for assay were performed as described in Materials and
Methods. The results are expressed the means*S.E (N=10). Statistically significant value
compared with control group data by T test (¥xp<0.05, **p<0.01, ***p<0.001).
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Fig. 38. Inhibitory Effect of natural food materials extract mixture and AIN-76
semipurified diet on serum TNF-a level in mice receiving exogeneous LPS.

Mice pre—treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later LPS (5 mg/kg ) 7p was measured in BALB/c mice. Mice were orally administered
with natural food materials extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice
were conducted one for AIN-76 semipurified diet and LPS-treated mice group (control). The
mice serum were collected 16 hrs later LPS-treated and serum TNF-a level was assay by
ELISA kit. and the other methods for assay were performed as described in Materials
and Methods. The results are expressed the means*S.E (N=10). Statistically significant value

compared with control group data by T test (¥xp<0.05, **p<0.01, ***p<0.001).
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Fig. 39. Inhibitory Effect of natural food materials extract mixture and AIN-76
semipurified diet on serum Leptin level in mice receiving exogeneous LPS.

Mice pre—treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later LPS (5 mg/kg ) 7p was measured in BALB/c mice. Mice were orally administered
with natural food materials extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice
were conducted one for AIN-76 semipurified diet and LPS-treated mice group (control). The
mice serum were collected 16 hrs later LPS-treated and serum Leptin level was assay by
ELISA kit. and the other methods for assay were performed as described in Materials
and Methods. The results are expressed the meanstS.E (N=10). Statistically significant value
compared with control group data by T test (¥xp<0.05, **p<0.01, ***p<0.001).
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Table 8. Effect of NFM extract mixture on AIN-76 food intake of colon26 bearing

mice.

AIN-76 Food Intake(g/mouse/day)

Grou Colon26
P S.C Day Day Day Day

3-4 7-8 10-11 13-14
Normal Not-S.C 3.35 2.95 2.95 1.37
Control 5x10° 3.46 2.21 2.68 0.63
MIX-3% 5x10° 3.56 2.37 2.56 0.75
MIX-5% 5x10° 3.67 2.63 2.40 0.32
MIX-7% 5x10° 3.59 2.75 2.16 0.77

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 cell line S.C was measured for body weight in cachexia-induced BALB/c
mice. Time course Of AIN-76 food intake was measured for body weight on two interval day.
Mice were orally administered with natural food materials extract mixture (3%, 5%, and 7%)
for 14 day once daily. All mice were conducted one for AIN-76 semipurified diet and Colon26

S.C injected mice group (control). Mice were used in group of 10.
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Fig. 40. Effect of natural food materials extract mixture and AIN-76 semipurified diet

on body weight of colon26 bearing mice

Mice pre—treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 cell line S.C was measured for body weight in cachexia—induced BALB/c
mice. Mice were orally administered with natural food materials extract mixture (3% M, 5%
A and 7% M) for 14 day once daily. All mice were conducted one for AIN-76 semipurified
diet and Colon26 S.C injected mice group (control, @), only AIN-76 semipurified diet group

(Normal, @). Mice were used in group of 10. Each point represents the mean.

_75_



2)

[
oo
1

Tumor weight
=

=4
"
#
#
#*
*

0 Control MIX-3% MIX-5% MIX-7%

Fig. 41. Effect of natural food materials extract mixture and AIN-76 semipurified diet
on tumor weight of colon26 bearing mice

Mice pre—treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 cell line S.C was measured for tumor weight in cachexia-induced BALB/c
mice. Mice were orally administered with natural food materials extract mixture (3%, 5%, and
7%) for 14 day once daily. All mice were conducted one for AIN-76 semipurified diet and
Colon26 S.C injected mice group (control). The results are expressed the means*S.E (N=10).
Statistically significant value compared with control group data by T test (*p<0.05, #**p<0.01,
#x%p<0.001).
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Fig.42. Effect of natural food materials extract mixture and AIN-76 semipurified diet
on weight of carcass (wet and dry) of colon26 bearing mice.

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 cell line S.C was measured for weight of carcass (wet and dry) in
cachexia—induced BALB/c mice. Mice were orally administered with natural food materials
extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice were conducted one for
AIN-76 semipurified diet and Colon26 S.C injected mice group (control). Normal mice were
conducted only one for AIN-76 semipurified diet group. The results are expressed the
meansES.E (N=10). Statistically significant value compared with control group data by T test
(#p<0.05, #**p<0.01, **xp<0.001).

_77_



Table 9. Effect of NFM extract mixture on blood parameters of colon26 bearing mice

Serum parameter level

Grou Colon26
P S.C Total Protein Albumin Glucose Ferritin
(g/dL) (mg/dL) (mg/dL) (ng/ml)
Normal Not-S.C 1.60+0.50 0.55+0.14 31.5+5.49 0.09+0.010
Control 5x10° 1.25+0.65 0.60%+0.20 59.0+10.1 0.15+0.001
MIX-3% 5x10° 2.30%+0.84 0.80%+0.18 46.0+4.80 0.16+0.010
MIX-5% 5x10° 4.85+0.14 1.75+£0.04 47.2+7.01 0.18+0.001
MIX-7% 5x10° 2.70£0.90 1.81+£0.44 38.8+6.13 0.17+0.017

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and

fourteen day later colon26 cell line S.C, the blood was collected and the level of each
parameters in serum was measured in cachexia—induced BALB/c mice. Mice were orally
administered with natural food materials extract mixture (3%, 5%, and 7%) for fourteen day
once daily. All mice were conducted one for AIN-76 semipurified diet and Colon26 S.C
injected mice group (control). Normal mice were conducted only one for AIN-76 semipurified
diet group. The results are expressed the means*S.E (N=10). Statistically significant value

compared with control group data by T test (#p<0.05, #**p<0.01, **xp<0.001).

Table 10. Effect of NFM extract mixture on plasma and serum parameters of colon26
bearing mice

Serum parameter level

Colon26

Group SC Triglyceride Total HDL Free Eatty
(mg/dL) Cholesterol ~ Cholesterol acid
(mg/dL) (mg/dL) (uEq/L)
Normal Not-S.C 45.3+£6.17 26.5£14.5 104.4+2.69 3120£193
Control 5x10° 24.75+£1.88 65.5£24.5 92.0+4.66 1585+105
MIX-3% 5x10° 64.5+21.50 39.0£11.5 93.5+7.43 1834459
MIX-5% 5x10° 36.314.41 134£2.0 68.5£11.06 2323+£165
MIX-7% 5x10° 32.6£7.30 72.0£21.4 74.5£5.72 2278277

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and

fourteen day later colon26 cell line S.C, the blood was collected and the level of each
parameters in plasma (TG) and serum (other parameters) was measured in cachexia-induced
BALB/c mice. Mice were orally administered with natural food materials extract mixture (3%,
5%, and 7%) for fourteen day once daily. All mice were conducted one for AIN-76
semipurified diet and Colon26 S.C injected mice group (control). Normal mice were conducted
The results are expressed the meansxS.E

(xp<0.05,

only one for AIN-76 semipurified diet group.
(N=10). Statistically
+xp<0.01, *++p<0.001).

significant value compared with control group data by T test
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Fig. 43. Effect of natural food materials extract mixture and AIN-76 semipurified diet

on serum IL-1b level of colon26 bearing mice.

Mice pre—treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 s.c inject was measured in BALB/c mice. Mice were orally administered with
natural food materials extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice were
conducted one for AIN-76 semipurified diet and colon26 s.c injected mice group (control).
Normal mice were conducted only one for AIN-76 semipurified diet group. The mice serum
were collected 14 day hrs later colon26 s.c¢ injected and serum IL-1b level was assay by
ELISA kit. and the other methods for assay were performed as described in Materials and
Methods. The results are expressed the means*S.E (N=10). Statistically significant value
compared with control group data by T test (¥xp<0.05, **p<0.01, ***p<0.001).
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Fig. 44. Effect of natural food materials extract mixture and AIN-76 semipurified diet

on serum TNF-a level of colon26 bearing mice.

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 s.c inject was measured in BALB/c mice. Mice were orally administered with
natural food materials extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice were
conducted one for AIN-76 semipurified diet and colon26 s.c injected mice group (control).
Normal mice were conducted only one for AIN-76 semipurified diet group. The mice serum
were collected 14 day hrs later colon26 s.c¢ injected and serum TNF-a level was assay by
ELISA kit. and the other methods for assay were performed as described i Materials
and Methods. The results are expressed the meanstS.E (N=10). Statistically significant value
compared with control group data by T test (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 45. Effect of natural food materials extract mixture and AIN-76 semipurified diet
on serum Leptin level of colon26 bearing mice.

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 s.c inject was measured in BALB/c mice. Mice were orally administered with
natural food materials extract mixture (3%, 5%, and 7%) for 14 day once daily. All mice were
conducted one for AIN-76 semipurified diet and colon26 s.c injected mice group (control).
Normal mice were conducted only one for AIN-76 semipurified diet group. The mice serum
were collected 14 day hrs later colon26 s.c injected and serum Leptin level was assay by
ELISA kit. and the other methods for assay were performed as described in Materials and
Methods. The results are expressed the means*S.E (N=10). Statistically significant value
compared with control group data by T test (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 46. Effect of natural food materials extract mixture and AIN-76 semipurified diet
on survival time of colon26 bearing mice.

Mice pre-treated with natural food materials extract mixture (BCN + ARL + CGD) and 14
day later colon26 s.c inject was measured in BALB/c mice. Mice were orally administered with
natural food materials extract mixture (3% M, 5% A, and 7% <) for 14 day once daily. All
mice were conducted one for AIN-76 semipurified diet and colon26 s.¢ injected mice group
(control, ) and drug treatment was continued until the host mice died and the other methods
for assay were performed as described imn Materials and Methods. Mice were used in
group of 10. Note that orally administered of 7% natural food materials mixture (<) and

AIN-76 significantly prolonged survival.
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Fig. 47. HaCat cell growth rate of PFS & BCS extract.
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U 712 A% &5 AT

(1) Az 4

CGD, ASS, BCS, BCN H5&F%& &4& 9% HPLC(Waters 2695 system, Waters
Co. USA)+= Agilent 1200 series®A4] autosampler, column oven, binary pump, DAD
detector(Agilent Technologies, Germany), degasser(Agilent Technologies, Japan)&
AFESF o softwarer= AgilentAFe] Chemstation software(Agilent Technologies,
USA)E AHE-3ISith HPLC o2 A7 989 2%+ 25°C, ¥4 93-E 250 nm,
£2 0.3 m/mins AFE39 I, 29 Luna C18 column(250mm x 4.6 mm; particle
size 5 pm, Phenomenex, USA)E AF&33ith. A8vwl2 0.1% trifluoroacetic acid &+
32 TR % BE&UWE oMAEUEZLS AMEsIon &uiAl= &uir]er] &ElEA
b33 Zti(Table 1). CGD, ASS, BCS, BCN EFEFE9 @& Aoz
isoorientin, chlorogenic acid, caffeic acid, sesaming ZFAIRZE ool THEXMS 3}

e

sl

3%

(2) A5 mA|

A EZE5AHES EZ-Cytox assayH< Hgsto] Ao AME-FSITE Abghe] A
F-oFM 32 (human fibroblast cells, hFCs ) 37C, 5% CO2 wig7]olA 1 AJZF nlj kst
< CGD, ASS, BCS, BCN 18]al 23525 AKP, ol& 2ar|zl AKP_F, 3 RG
(FAhFE== (T §X 400, 200, 100, 50 pg/m)& 48 AZF &< A3t W FE
5 6A1F del EZ-Cytox & 10 wA 7} wellel 7Zdstal A3 F5 A7HA] vj o
o] plateE plate shaker(Lab-Line, U.S.A)°A 3.5 speed® 5 5
ELISA LEADER (molecular devices, U.S.A)ol A 450 mmol|l A &3 =& A s},

r@

[‘

(3) XA E (HSCs)oN A real-time PCRE o] &3 d=x a3 4

C57bl/6 A cyclophosphamide(CTX)E FAFstL 49 3 ¥ FH(femur)ol A
Sca-1+ isolation kitZ ©]&3}lo] Sca-1"HSCsE <«FEzdte] $A RO zA
rIL-3 (100 U/mD<} rSCF (100 ng/mD= A=A7]AY HE+= rIL-3 (100 U/mD<2} rSCF
(100 ng/mbel] CGD, ASS, BCS, BCN, AKP, AKP_F, RG (100 gg/ml, 10 pg/ml &%)
¢} chlorogenic acid (20 ug/ml 2 pg/ml E%)E 3AIZHESF v k7] (37°C, CO., Napco
USA)el wiFatalct. mFe § 2000 rpmollA] 53 A4 Egste] A5Hs AAT &
RNAzol"E o] &3alo] Ax2S HEY 3 RNAS FEa= WHS 9sgth. 333 RNA
+ diethyl pyrocarbonate (DEPC)E Azt 20 ple] FHF9 %9 real-time-PCRYI
AF&-3Fl T

(4) ZERAEMHSCs)ollA ELISA #2418 o] 83 2dZx g3} &4
C57bl/6 AH] cyclophosphamide (CTX)E FAbsta 49 T thE F(femur)ol A
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Sca-1+ isolation kitE ©]&3te] Sca-1"HSCsZ <238t U4 thRTFOEA
rIL-3 (100 U/mD¢} rSCF (100 ng/mDZ A=A]7] A & rIL-3 (100 U/mD$ rSCF
(100 ng/mbell CGD_ASS_BCS_BCN, AKP, AKP_F, 1#]a. RG (100 gg/ml, 10 ug/ml
L) FEES 4827Hsek wikr] (37T, COz Napco, USA)ol wjtslaict. mjdst 3
2000 rpmoll Al 53t AAlitelste] s ds FHete] Wsaed B3 g F, ELISA (R&D
system) 2 W] S o] IL-39F SCF w@uld o] 5 A6ttt

(5) ZERAEMHSCs)NA FAHIE FFEA

C57bl/6 AF°l cyclophosphamide (CTX)E FAlsta 49 & ¥ FH(femur)ol A
Sca-1+ isolation kitZ ©]&3}lo] Sca-1"HSCsE <«=FEzdte] UA RO zA
rIL-3 (100 U/mD<}F rSCF (100 ng/mD=E A=A17]AY X+ rIL-3 (100 U/ml)¢t rSCF
(100 ng/ml)oﬂ CGD_ASS_BCS BCN AKP, AKP_F, 18|32 RG (100 pg/ml, 10 rg/ml

%) F=&5 Agstar, 6A17F 3 RPMI-1640 W o g 7ZF wellS AF s 3 A28
HHOO]:OJIJ—Q-E 24 AZF FQF COp A wg7IolA wigstlet. miFst = A NS AAT

& Sca-1"HSCSAIEE 5 < 10° Cells/mt AEZ 2A3 F 4TolM W FFAA
(immunofluorescence  staining)=  AAlg e,  Z+zto]  anti-CD117-FITC, %}k
anti-Sca-1-PEE Wil 3023+ @olA w&AIZth whg - 33] ol PBS®E FAIg
% flow cytometry?] Cell Quest EZ213& o]&3}o] CD117 Sca-1" SAHNESFE W
L& (P2 A AHEsElTh

(6) 2 EAE(Sca-1"HSCs)ol A4 JAK2/GATA-1/STAT-52] <11ka}gkA] -4

CGD, ASS, CGD_ASS, chlorogenic acid Z#]aL RGoll 93+ @z <l A3} (protein
phosphorylation)

b AxE8RY 2 CGD, ASS, CGD_ASS, chlorogenic acid Z18]al RGF=E # ¢

C57bl/6 AFel cyclophosphamide(CTX)E FAFstaL 49 & o E = (femur)ol A
Sca-1+ isolation kitE ©]&3}¢] Sca-1"HSCsE =4E8dte] A dzTdozA
rIL-3 (100 U/mD¢} rSCF (100 ng/mD=E A=A7]|AY == rIL-3 (100 U/ml)¢}+
rSCF (100 ng/mDel CGD (100 pug/ml), ASS (100 ug/ml), CGD_ASS (100 pug/ml),
chlorogenic acid (20 pg/ml), Z18]3 RG (100 pg/ml) FE==5 305 =2 A v|Lst
.

(1)) Immunoblotting 2 W% % Z(Immunoprecipitation)

CGD, ASS, CGD_ASS, chlorogenic acid 12]a RGFE=EES A3 AXEY cell
lysates(=20 pg)oll Z+Z} anti-phosphotyrosine, anti—-GATA-1, anti—-STAT-5a/b(10
wg/ml) ¢} proteinA-sepharoseS #H7}ale] 4TANA 4A7F WA & 33] D-PBSE A
Hsla, WAEIAE SDS-PAGEZ #32]3k ¥ PVDF membranec] #oJA]#
anti-phosphotyrosine-HRP(1:4000)2} ¥F-$-A]7 immunoblotting 4] 3} t}.

il

(7) vbaA] A=y S or 2dRAlE 23 a9 54



C57bl/6 AFe°l cyclophosphamide (CTX)E FA}StL 49 % Wﬂ:‘é(femur)cﬂ]/ﬂ
Sca-1+ isolation kitZ ©]€3}o] Sca-1"HSCsZE +=4#23t9] 36mm Zd°lEZF rEPO
2 or]L-30] ¥3¥ Ewz vtuA wjEg 2 vk #f%] (Methocult H4100, StemCell
Technologies)oll 2AA]sFA . CGD_ASS_BCS_BCN (10 wg/ml), AKP (10 ug/ml),
AKP_F (10 pg/mD) 28]aL RG (10 pg/mDE A3 A 149 o] F2Y FZ inverted
#Avld (NIKON)e2 ##sta 1x10° HSCs & F2Y 5 Axtsgivh. 8719 5+
2 erythrocytes H+= 37] o]A49] erythroid clusterE ¥3tst= =245 CFU-GEMM
T+ BFU-E (Erythroid—committed Stem Cells)® =21 FAAA 2 5 =
A3kt

(8) CTX® %% Leucopenia % thrombocytopeniafr#AF 2o A AKP, AKP_F, and
Red Ginseng®] ##8& 7H4A a3+

Cyclophosphamide(CTX)x= HA E2® hydrated form 22 &3] %A (toxic),
- (carcinogenic), 183l EAWOIE f(mutagenic)ste EH2 4#A
CTXE &#2d Folgd 243t o]  alkylating agent=  Hd&Eo] vt
non-malighant  diseases®] A}&%o| antineoplastic agent 2 HIAA A
=]

(immunosuppressive) 93& slal, I FRgo2 4 Tx %‘E, &, Bl A W

= -, B U, o
37 A~ F(leucopenia) ¥ d A7 A S (thrombocytopenia)S &3t} WESE 2ol A
© MESbE 2ERAEVE B2 o7 o] F(migration)sh= AQle Aleste =Ho|th

C57BL/6 AHAE 27 107kl 83 & A, d2a(CTX T4, 14¢3t
CGD_ASS_BCS_BCN(200 mg/kg), AKP(200 mg/kg), AKP_F(200 mg/kg) 1g]i RG
FZE(200 mg/kg) Ao w7 FE3FA T CGD_ASS_BCS_BCN, AKP, AKP_F 1]
RGFZES ZAT759 10¥9F CTX(100 mg/kg)ES HAd FAFSIATH CTX FAF 4¢
%o ethyl ether= w}H g Fo b3 22 A3S a3l

(7 dds EAste] WBC 479 Wsl 54

(1) ELISA® IL-3%} SCFe] 84 F&=(eve)S =

(th) wh-2=9] vGFA, F B ZHES, FDLNS,
E:‘I:;‘—EE_ H/H

() dE e T35 AXssE 24

(7}) peripheral blood mononuclear cell (PBMC)S H#]3le] FACSE 4]

(M) DLNE #l&ste] DLNAIEZE st TDLNAIEE 543 & FACSE 4

sto] FAAEE By F FHAAEE

ON‘ o

2

Al

Bl

T, HE

i

]

ol
fikd
>

=5
=5

Ah ¥4 A= > =A% & FACS= &4

(b H];‘LQ AEZoto] HFAEE FEete] & HAAEE 543 F FACSE 4

() FgolA FFAEE £83819 real-time PCR & 24712 &&Ql c—kit?} SCF
o] mRNA 42 #& S tagman Hoz SA
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3. 97 2% H 17

B Ado] A}83 CGD, ASS, BCS, BCN E3FZE°o fdufstn F&3hukH 9o A
AR F93 T FEES RBEstgtt. HPLC-DAD #4& %3to] CGD, ASS, BCS,
BCN E3F=E A& T8 AT 54T

Table 13. Index Components in Quality of the Brassica campestris var narinosa,
Canavalia gladiata DC semen, Tatsoi sprouts, and Acanthopanax sessiliflorum seeman
of combinational prescription extract.

_ CGD:ASS:BCS:BCN
A2 .
A= (%)
(a) [soorientin 0.008
(b) Chlorogenic acid 3.358
(c) Caffeic acid 0.057
(d) Sesamin 0.072

A FAEo 2 FolF isoorientin, chlorogenic acid, caffeic acid, sesamin ¥ 39

HE
stelate] A FAES  FASY,  mRUAE ASSY x2FEFig.  48B)olA%
chlorogenic acid, caffeic acid, sesamin A EA &S 3213 tt. CGD, ASS, BCS, BCN
B350 AESES FX3% AI(Table?), isoorientin $FHE2 0.008(%)°] A aL(Fig.
48D, 48C), chlorogenic acid %< 3.358(%), caffeic acid &2 0.057(%), —L8]aL
sesamin oS 0.072(%)%2 et (Fig.48D, 48C). chlorogenic acidi= # <ol WS
Hhg, A%, 28N, Alxe] F24 9 #3f a%5e] ®alsoe] CGD, ASS, BCS, BCN 5§

o
w0 AR S0l A A

P

"

Isoorientin 0.013
A CGD (20mg/ml)
0,15
0.8 {a}
2 2
ok _k Lol .
B85

1 £ 00 1808 15 00 2000 2600 30,00 1810 4800 at’on 00 00 Y
Wreaes
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Chlorogenic acid 1674

Caffeic acid 0.120
Sesamin 0.134
B ASS(20mg/ml)
1.00
LN
(a)
20 {b}
o0 ©3%
.o Jl...-'«_. _1..._.,{!‘-. — A e o A E?
0o 1000 15.00 20,00 2500 3000 1500 anon 500 5000 5500 8200
PAE: 3= CGD:ASS:BCN:BCS
B3%)
(a) Isoorientin 0.008
(b) Chlorogenic acid 3358
(c) Caffeic acid 0.057
(d) Sesamin 0.072
= CGD20mgmlASS(20mg'ml):BCN(20mg/mly:BCS(20mg/ml—(1:1:1:1)
5 e s
CGD:ASS:BCN:BCS
(1:1:1:1) 5 ...
D: (| HYE -~
@, ®), (), @ o= i 5 u
ac:ﬁ § ,“E E
820 ? -':
: [\ | |
o0 !Ul:.\‘i-m - 100 2003 - Zen M piR - 4ea 4500 EGIQU 2500 t‘ﬂLQ
@ (b (© | ()

Fig. 48. HPLC chromatograms of standard mixture and extract of the Brassica
campestris var narinosa, Canavalia gladiata DC semen, 7Tatsoi sprouts, and
Acanthopanax sessiliflorum seeman of combinational prescription.

Chromatograms of Canavalia gladiata DC semen (CGD, A), Acanthopanax sessiliflorum seeman
(ASS, B) and CGD, ASS, BCS, BCN 1:1:1:1 mixed (C) are recorded at 259 nm. Peaks of
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Genistin are shown. The HPLC analysis was carried out on Waters 2695 system (Waters Co.
Milford, MA, USA), consisting of a solvent delivery unit, an online degasser, an autosampler,
and a photodiode array detector. A Luna C18 column (250mm x 4.6 mm; particle size 5 pm,
Phenomenex, Torrance, CA, USA) was used for analysis, and the mobile phase 0.1%
trifluoroacetic acid in water (A) and acetonitrile (B). The gradient flow was as follows: (A)/(B)
= 10/90 (0 min; hold for 10 min) — (A)/(B) = 60/40 (40 min) — (A)/(B) = 0/100 (41 min; hold
for 7 min) — (A)/(B) = 10/90 (50 min; hold for 10 min). The flow rate was 1.0 ml/min, and the
injection volume was 20 wul.

3%

(2) A5 wlA|

|

/H]EE/\J% AA A Af-obAE (human fibroblast cellsellA] EZ-Cytox assay

A3}, CGD, ASS, BCS, BCN (Fig.49A) 181 Z323F=5 AKP, o|& 2aA
AKP_F, B3 RG (24535 ([Fig.49B)s EE A2 400 pg/ml oo AH-H AlXE
Aol YebubA] Egkth 1#l A in vitrool Al Sca-1"HSCsollA Zd=x13d AF L 4
o] YEbA] 52 200 pg/ml ool A FaE hHsithE A3E AU

~x

r°l'

kel _llﬂ

A B
120 - 120
£ 100 £ 100
18 'S
S 80 A S 80 -
E E
o i
w60 = 60 1
E il CGD B
= e
& 40 5401 LA AKP
= --M-- ASS - L R
S S --m--RG
20 4 _..._CGD_:"LSS 20 4
- B~ CGD_ASS BCS_BCN *— AKP F
o 0
50 100 200 400 50 100 200 400
Extract concentration {ug/ml) Extract concentration{ug/ml)

Fig. 49. Cytotoxicity effects of the Brassica campestris var narinosa, Canavalia
gladiata DC semen, 7Tatsor sprouts, and Acanthopanax sessiliflorum seeman of
combinational prescription. extract (AKP), and its Lactobacillus acidophilus fermented
product, AKP_F on human fibroblast cells (hFCs).

Human fibroblast cells (hFCs) were pretreated with various concentration CGD, ASS, BCS, BCN
and their combinational prescription, AKP, and its Lactobacillus acidophilus fermented product,
AKP_F. The results are expressed the mean+S.E (N=6). Statistically significant value compared
with control group data by T test (#**p<0.001, **p<0.01).

(3) X EAE (HSCs)ol Al real-time PCRE o] &3t xd=x g3 &

1

Sca-1"HSCsoll A ZdZ=x1%38 §742¢1 11.-3, SCF, c-kit mRNAS B3 Az} F
2]l only HSCsioll B3l rIL-3+rSCFS A #dk tfx+to] IL-392F SCF mRNA
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Az ddo] 2u) oA Z7FsFRtE. EE (controlel]l ®]Ee] CGD, CGD_ASS,
CGD_ASS_BCS_BCN, AKP, AKP_F, chlorogenic acid, RG7} IL-3 (Fig. 50A)¢} 1L
SCF (Fig. 50B) mRNA @&o] w&% ojEA o=z FASHA {od AA 77+ A&
oF 4 gk 2Yar c-kit (Fig. 50C) mRNA ##Ax ¥&S CGD_ASS_BCS_BCN}
RG Aol Al dlztol

Hlglo] AASHA F7HE UeERRtholdst Ay B o F
CGD_ASS_BCS_BCN#} RG AH#to] 8= ## IL-3, SCF, c-kit mRNA =}

—

doll theto] Fsads Hel= Aoz A4HEY

[L-3 mRN& RO of only HSCs group

F mRNA RO of only HSCs group
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Fig. 50. Effects of the Brassica campestris var narinosa, Canavalia gladiata DC semen,
Tatsoi sprouts, and Acanthopanax sessiliflorum seeman of combinational prescription.
extract (AKP), and its Lactobacillus acidophilus fermented product, AKP_F, and red
ginseng (RG) on hematopoietic-related gene mRNA expression in Sca-1"hematopoietic
stem cells.

Isolated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/m¢) or treated with CGD, ASS, BCS, BCN, AKP, AKP_F, RG (100 pug/ml,
10 pg/ml) and chlorogenic acid (20 pg/ml, 2 ug/ml) with rIL-3/rSCF. Sca-1"HSCs were not
treated (negative control; only cells), co-cultured with rIL-3(100 U/m¢) plus rSCF (100 ng/
ml)(positive control), and with CGD, ASS, BCS, BCN, AKP, AKP_F, RG (100 pg/ml, 10 pg/ml)
and chlorogenic acid (20 pg/ml, 2 pg/ml) for 4hrs. IL-3 (A), SCF (B), and c—kit (C) mRNA
express were measured real-time PCR. Data represent means*tS.E (N=2). Statistically
significant value compared with only Sca-1"HSCs group data by T test (*p<0.05, #xp<0.01,
#x%p<0.001).
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(4) 28 RAEZ(HSCs)ol A ELISA BA& o] 83 2dZx g3 54
Sca-1"HSCsollAd 2852 3d F-dx<l [L-39} SCFe| AyraEs 543 A3, gz
(control)ol] H]&}Fed CGD_ASS_BCS_BCN¥ RG(100 pgg/ml, 10 pg/ml %) FE=EL
9]_%744

IL-3 (Fig. 51A) (p<0.001)¢} SCF (Fig. 51B) (p<0.01)9] ©d Mitafo] Fi o] &3
o2 FATH Fo4d IA FVHIIIE AS & 5 AJTh 18 AKPF AKP_F& gz
T (controDell W]&}e] IL-3 (Fig. 51A)(p<0.05)¢t SCF (Fig. 51B)2] whula xxikgr

2po] S yEbH ekgkt o]id AyE CGD_ASS_BCS_BCN E3+Eo] zhzhe] CGD,
ASS, BCS, BCN AHgltol|l Hlale] Aol EFIRIS] LS U s =
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Fig. 51. Effects of the Brassica campestris var narinosa, Canavalia gladiata DC semen,
Tatsor sprouts, and Acanthopanax sessiliflorum seeman of combinational prescription.
extract (AKP), and its Lactobacillus acidophilus fermented product, AKP_F, and red
ginseng (RG) on hematopoietic-related gene expression production in Sca-1"
hematopoietic stem cells.

[solated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/m¢) or treated with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 ug
/ml, 10 pg/ml) with rIL-3/rSCF. Sca-1"HSCs were not treated (negative control; only cells),
co—cultured with rIL-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with
CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 gg/ml, 10 ug/ml) for 4hrs. The production of
IL-3 (A), SCF (B) was measured at the ELISA kit (R&D system, USA). Data represent
means®+S.E (N=4). Statistically significant value compared with only Sca-1"HSCs group data by
T test (*p<0.05, **p<0.01, **xp<0.001).
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(5) ZEEAMEMHSCs)NA FAE G354

c—kit> CD1172 HSCs®2] AX3xH| EA3F= 484 (receptor) c—kit ligand (SCF)
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o}oq rIL-3/rSCF thZ2] CD117"/Sca-1" ZAAE7}F 108] ol AAA S71ed
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Fig. 52. Effects of the Brassica campestris var narinosa, Canavalia gladiata DC semen,
Tatsor sprouts, and Acanthopanax sessiliflorum seeman of combinational prescription.
extract (AKP), and its Lactobacillus acidophilus fermented product, AKP_F, and red
ginseng (RG) on CD117"/Sca-1"positive cells in Sca-1"hematopoietic stem cells.
[solated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/m¢) or treated with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 ug
/ml, 10 pg/ml) with rIL-3/rSCF. Sca-1"HSCs were not treated (negative control; only cells),
co—cultured with rIL-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with
CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 pg/ml, 10 pg/ml) for 24hrs.
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S5 chlorogenic acid 2]+ (lane 6)& thZEtol Hlske] [P:JAK2/GATA-1/ STATSH
ARoA FAQAakslyE F7kE At B3 RG A Elwt (lane 7)< IP:GATA-1 72wt
o] tjzvte] vt EAA%ksr F 7 Sl

olelgt Ao A CGD_ASS &FFZ=Eo] 717t ASS¢F CGD Fofel H|ate] 14kst
¥l JAK2/GATA-1/STAT-5a/b w4 o] = JAK2/GATA-1/STAT-5a/b
AoAGES BE2E A ERR] BHd 8= 83 V| AATE AN dFe

Azt & 5 sleh

Normal Control CGD ASS CGD_ASS  Chlo. RG
Ext (100 pg/ml) - o 100 100 100 20 100
rIL-3+rSCF - + + + + * +
— — —— I —
IP:JAK2
IB:pTyr20
— . GRS —
IP:JAK2

IB-JAK?2 —— N — — — — —

IP:STATS5ab
IB:pTyr20 e - - - ‘ —

IP:STATSahb
IB:STATSab A E— . . — N  —

[P:GATA-1

IB:pTyr20 L e s D S S—
IP:GATA-1

P — — — e — . |
IB:GATA-1

Fig. 53. Effects of the Brassica campestris var narinosa, Canavalia gladiata DC semen,
Tatsor sprouts, and Acanthopanax sessiliflorum seeman of combinational prescription.
extract promotes the tyrosine phosphorylation and tyrosine kinase activity of GATA-1
and STAT-5a/b in Sca-1"hematopoietic stem cells.

Isolated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/m¢) or treated with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 ug
/ml, 10 pg/ml) with rIL-3/rSCF. Sca-1"HSCs were not treated (negative control; only cells),
co—cultured with rIL-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with
CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract with rIL-3/rSCF for 20 min. After 20 min,
then subjected to immunoprecipitation with a-Jak2 (1:5,000), a-GATA-1 (1:5000,), «a
-STAT-5a/b (1:5000) and anti-phosphotyrosine-HRP (1:4000).
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Fig.54. Effects of the Brassica campestris var narinosa, Canavalia gladiata DC semen,

Tatsor sprouts, and Acanthopanax sessiliflorum seeman of combinational prescription.
extract (AKP), and its Lactobacillus acidophilus fermented product, AKP_F of
CFU-GEMM and BFU-E colony formation during 14-day culture in the presence of
two different cocktails of recombinant cytokine.

Isolated Sca-1"hematopoietic stem cells (Sca-1"HSCs) from negative control C57bl/6 mouse
bone marrow in negative control C57bl/6 mice femur were either stimulated with rIL-3(100 U/
m¢) plus rSCF (100 ng/m¢) or treated with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 ug
/ml, 10 pg/ml) with rIL-3/rSCF. Sca-1"HSCs were not treated (negative control; only cells),
co—cultured with rIL-3 (100 U/m¢) plus rSCF (100 ng/ml)(positive control), and with
CGD_ASS_BCS_BCN, AKP, AKP_F, and RG (100 pg/ml, 10 ug/ml)
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Fig. 55. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the
hematological parameters in mice with cyclophosphamide-induced leucopenia and
thrombocytopenia.

Group of CbH7BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7.p) for 4 days after 10 days
beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and
analyzed for hematology change as described in Material and Methods. Data represent means
+ S.E (N=10). Statistically significant value compared with control group data by T test
(#p<0.05, #*p<0.01,***p<0.001).
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Fig. 56. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on IL-3 and
SCF production level in serum in mice with cyclophosphamide-induced leucopenia and
thrombocytopenia.

Group of CbH7BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7.p) for 4 days after 10 days
beginning on  administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and
Plasma samples were obtained by centrifugation and stored at —20C until use. IL-3 (A), and
SCF (B) production levels were measured by a sandwich ELISA using an mouse ELISA kit I
(R&D system, USA) in mice with cyclophosphamide—induced leucopenia and thrombocytopenia.
Data represent means*.E (N=5). Statistically significant value compared with control group
data by T test (#xp<0.05, **p<0.01,***p<0.001).
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Fig. 57. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the spleen
weight, and the total cell number of spleen, DLN, thymus organ in mice with
cyclophosphamide—induced leucopenia and thrombocytopenia.

Group of C57BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7.p) for 4 days after 10 days
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beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and, and
analyzed for cell counting change as described in Material and Methods. Data represent
meanst.E (N=5). Statistically significant value compared with control group data by T test
(#p<0.05, #*p<0.01,***p<0.001).
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Fig. 58. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the total cell
counting of bone marrow in femur in mice with cyclophosphamide-induced
leucopenia and thrombocytopenia.

Group of Cb5H7BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on  administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and
analyzed for cell counting change as described in Material and Methods. Data represent

meanst.E (N=5). Statistically significant value compared with control group data by T test
(*p<0.05, *#*p<0.01,***p<0.001).
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Fig. 59. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the total cell
counting of bone marrow in femur in mice with cyclophosphamide-induced
leucopenia and thrombocytopenia.

Group of Cb57BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on  administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and
C57bl/6 mice of PBMCs (5x10° cells/ml) were isolated, and the PBMCs were washed twice
and analyzed by flow cytometer. Total cell content of CD4"&CD8" (A), CD3e'& CD19" (B),
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CD47/CD25" (C), and B2207/CD23" (D) in PBMCs in mice with cyclophosphamide-induced
leucopenia and thrombocytopenia. Data represent means*.E (N=5). Statistically significant value
compared with control group data by T test (#p<0.05, #**p<0.01,***p<0.001).
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Fig. 60. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the changes
of total CD4® & CD8" absolute numbers and total c-kit"'CD117" & CD34'CD117"
absolute numbers in BM in mice with cyclophosphamide-induced leucopenia and
thrombocytopenia.

Group of CbH7BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and
C57bl/6 mice of BMCs (5x10° cells/ml) were isolated, and the BMCs were washed twice and
analyzed by flow cytometer. Total absolute number of CD4" & CD8" (A), c-kit"/CD117" (B),
and CD34"/CD117" (C) in bone marrow in mice with cyclophosphamide-induced leucopenia and
thrombocytopenia. Data represent means*.E (N=5). Statistically significant value compared with
control group data by T test (¥*p<0.05, **p<0.01,***p<0.001).
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43 DLNW & CD4'CD25" T A ¥(Fig. 610)¢2F & B220°CD23" B Al %(Fig. 61D)
absolute numberys= B AAFtol| B3] thZ+t<l CTX Ao AASHA HAE
3l93 a1, CGD_ASS_BCS_BCN, AKP, AKP_F, 18]a RG %% 200 mg/kg Tl
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Fig. 61. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the changes
of total immune cell absolute numbers in DLN in mice with cyclophosphamide-induced
leucopenia and thrombocytopenia.

Group of CbH7BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, , and
C57bl/6 mice of DLN cells (5x10° cells/ml) were isolated, and the DLN cells Mere washed
twice and analyzed by flow cytometer. Total absolute number of CD4"&CD8" (A), CD3e" &
CD19" (B), CD47/CD25" (C), and B2207/CD23"(D) in DLN in mice with cyclophosphamide—

induced leucopenia and thrombocytopenia. Data represent means*.E (N=5). Statistically
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significant value compared with control group data by T test (#p<0.05, #**p<0.01,***p<0.001).

XD F FAAAE 54 2L FACS 4
Flg 620 A Hzo] FAoA FACSHe @AMz FFHAAETE A& 4
Z CD4" T M¥E & &CD8" c¢/sT AE (Fig. 62A)¢ & CD4'CD25" T M¥ (Fig.
62B) absolute numbert RE5F AAdwrol] H]ste] dlFxwQl CTX Z%E]%loﬂfﬂ & A 5HA|
s k93, CGD_ASS_BCS_BCN, AKP, AKP_F, Z18]a2 RG F=% 200 mg/kg
Tl el Hlste] EASgHOR {4 A 2—7}—5—}@;} (p<0.001). =3k
AKP F%% 200 mg/kg FATHUE fikt %Eé‘} ALP_F Fo9 714 @37}
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Fig. 62. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the changes
of total immune cell absolute numbers in thymus in mice  with
cyclophosphamide-induced leucopenia and thrombocytopenia.

Group of CbH7BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, , and
C57bl/6 mice of DLN cells (5x10° cells/ml) were isolated, and the DLN cells Blere washed
twice and analyzed by flow cytometer. Total absolute number of CD4"&CD8" (A), and
CD47/CD25" (B) in thymus in mice with cyclophosphamide- induced leucopenia and
thrombocytopenia. Data represent means*.E (N=5). Statistically significant value compared with
control group data by T test (¥*p<0.05, #**p<0.01,***p<0.001).

(b F HFAELE 54 2 FACS 4
Fig. 63914 HZo] v FACSHS] &AM ZF vFZMEZFE A&3 vy
Z CD4" T AE & ZCD8" c¢/sT AME(Fig. 63A), & CD3e" T AE & &CD19" B
A Z(Fig. 63B), & CD4°CD25" T A *(Fig. 63C), 18]a & B220°CD23" B A%
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(Fig. 63D) absolute numbere= =5 Aol Hlste] iz CTX A doA & A
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Fig. 63. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the changes
of total immune cell absolute numbers in spleen in mice  with
cyclophosphamide—induced leucopenia and thrombocytopenia.

Group of Cb57BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, , and
C57bl/6 mice of spleen cells (5x10° cells/ml) were isolated, and the spleen cells were washed
twice and analyzed by flow cytometer. Total absolute number of CD4"&CD8" (A), CD3e'&
CD19" (B), CD4"/CD25" (C), and B2207/CD23"(D) in spleen in mice with cyclophosphamide-

nduced leucopenia and thrombocytopenia. Data represent means*.E (N=5). Statistically
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significant value compared with control group data by T test (#p<0.05, #**p<0.01,***p<0.001).

(A A XA real-time PCRS o] &3 28744} c—kit¥} SCF2 mRNA 4=}
d 54
Fig. 64A°lA H5o] ZolA c-kit mRNAS A BdS izt izt Ao
AFRQUS 54T o= CTXE A el Hleto] c-kit mRNAY #F3=}
18 (Fig. 64A)S AAF3 Z31o]7} 91903, CGD_ASS_BCS_BCN (p<0.001), AKP
(p<0.001), AKP_F (p<0.05), Z28]3L RG (p<0.001) FE%E 200 mg/kg FoJ+ =
ol Hlgle] FAISEH o= {94 A 28] o] F7esitt (p<0.001). TS AKP F
=% 200 mg/kg FoHOE FAF a3 ALP_F Fo]79 c-kit mRNAS] 4%}t
‘?j_‘ﬂ o] & o T7Io] el oledt A= AKPE 4t @asdt AKP_F F¢
o] gekAlo] o3k WMy F s AFNM FAE Mo 2dE aeAste A
2ol AZbETh g Fig.39Bol Al Ho] ZFoA SCF mRNAS| A #dS =
o digk A RQIS m& Ao E CTXE A#gr giz=ad Hlste] SCF
mRNAS] FAx & (Fig. 64B)& AAtdp HIste] @AASA #A2E Jehgla,
CGD_ASS_BCS_BCN (p<0.001), AKP (p<0.001), AKP_F (p<0.05), Z]a RG
(p<0.001) F=% 200 mg/kg FoJv2 x| H|ste] FAESH o= FoA] AA 2
vl o] Z71akth (p<0.001). =3k AKP #&% 200 mg/kg Tl HUE 2k 2
a3k ALP_F Folt9] c-kit mRNA®S FHA Tdo] & 1 F7ie o] Uepwt=dl, o]
et A= AKPE it BES AKP_F fFolto] FotAlel o Wy #Aas A

Aol A B8 Ane] 2853 &5 A%en A2,
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Fig. 64. Effects of CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract on the
hematopoetic cytokine mRNA in BMCs in mice with cyclophosphamide-induced
leucopenia and thrombocytopenia.

Group of Cb57BL/6 mice were oral administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and
RG extract (200 mg/kg) for 14 days, and CTX (100 mg/kg, 7p) for 4 days after 10 days
beginning on administered with CGD_ASS_BCS_BCN, AKP, AKP_F, and RG extract, and c-kit
(A), and SCF (B) mRNA express were measured real-time PCR in BMCs in mice with
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cyclophosphamide-induced leucopenia and thrombocytopenia. The amount of tagman probe was
measured at the end of each cycle. The cycle number at which the emission intensity of the
sample rises above the baseline is referred as to the RQ and is proportional to the target
concentration. Real time PCR was performed in duplicate and analyzed by a Applied
Biosystems 7500 Real-Time PCR system Data represent means*.E (N=5). Statistically
significant value compared with control group data by T test (#p<0.05, ##p<0.01,***p<0.001).
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HINE M FEHT UERHUE 1201 (463-T46)

Eﬂlnﬂqq. A8} 031)780-9241, 9292 A%+ 031)780-9280

k rl I— b= 1201, Anyangpangyo-ro, Bundang-gu. Sungnam-si,
G I-do, 463746, Republic of Korea

Korea Food Research Institute i (9317809241, 8292 FAX, (031)780-5280

Al & 4 H M(Certificate)

Al =2 T (SAMPLE) @ BEMA A

2| 2| A (REQUESTED BY) : °ofdorad (=)

& 2 (ADDRESS) : MM =S FEF 83
2|=jgl=} (DATE REQUESTED) : 2013. 05. 23.
EMY (File No.) : AO2013-06-11-185~01.

o= SMAT o Mg
== 379 kcal/100g ABRE(2012) HAE
= 47 o/100g  NE3H(2012) -ergrjlg:é;'ﬁ """"""""
g 1.8 g/100g  NE3#(2012) HEHZSSY
e e e
""""" sz 21 g/ioog  ANEIH(012) siEAlme
"""" gams 798 g/i00g  AEIF(2012) A
NOlE R 63 0/100g  AB2B(@012) HHOISRAYY

m”mg “a EEB{E{H 2] o EAI a

mg/100g ABRFE(2012) HIEISAIEY

mg/100g A ZRH(2012) I:IIEl“'ﬁMEiE
ma/100g ICP-AES =3H

ma/100g ICP-AES £3Y

"~ mg/100g ICP-AES =HH

mg/100g ICP-AES “3H

o 2 dERH HSE ARSI HH 0pEY ZPUE, EUU R BeE S SE0 BE DWE 4 Ay g
SEniE 49) Hel S00 229 MUAE 2222 (el 2 SRS O SHE LR QE Rl

B MEME FY £= YEE o MPHe] TMSE AF =2 plol FHef WaE S0 HEME B JEY SH
T ONES - HEUD PAS @ibe HAE ASH HE oo 4MEE PE NES S8 EIos US ofEuch
W ME e HEEE @08 ool Fuch

@ AR e FHIL
=<

e}
et +HEAE

1 =
= h s ar
A g ¢ s WP 2ad T FEFe Artelt(Table

(o]

_IZFUBL

&

19).
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Table 19. (FAHTAE FFIFY T2 ¥ 5 9& 37+ 9L &

%G Fr EF
100g% AEH IS
Jeee) (EE; - NAF T ejd?kjg
waxg) |19 ggg)| 00E 1000 keal 71T Ty 0"
%3 (BASTF IS
(TaAa) 21

g ZF(Kcal) 379 1,000
FE(g) 4.7
A2 (g) 1.3 51 3 7
ol 4 (g) 12.6 55 23 60 B3
g43E(g) 79.3 330 24 63
2ol (g) 6.3 25 25 66
v el A(ug) 0 700 0 0 134.6
v €} 71B1 (mg) 0.6 1.2 50 132 2t
H Et1B2 (mg) 0.3 1.4 21 57 B
v €} 71B6 (mg) 0.3 1.5 20 53 23t
¥ E}%1C(mg) 1 100 1 3 19.2
B ElWID(pg) 1.2 5 24 63 B3
B ElYIE(mg) 0.8 11 7 19 2.1
1}o] o}l (mg) 2.3 15 15 40 2.9
A4 ug) 47.1 400 12 31 76.9
Zr4 (mg) 120 700 17 45 134.6
# (mg) 5.1 12 43 112 23
o} (mg) 2.2 8.5 26 68 R
¢l (mg) 248 700 35 93
Z& (mg) 611.3 3500 17 46

.

Gt daFo] 379 keal o|mE A&
=]

@ & FIAE AT AAF JPYE B B
@ FIAFATA A A}

SHY FHAE A WEAY AAE] GFYR G FTHEATAY AR

= ool ok wEa WP 4R 3 SEAEA Tl BAL s %@

Wjebel B1, B2, B6, D, tholobal, AR AEZFA Ashs A7l whe
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ANT "N BYF YUY F 1201 (463 746)
.V ri Al XX 03 ?..?4 2 5h: 031)780-9241, 9292 =% : 031)750-92850
k rz | S— - E | I— B 12001, Anyangpangyo-ro, Bundang-gu, Sungnam-si,

- & j-do, 463-T46, Republic of Korea
Korea Food Research Institute &0 (8917809241, 8205 FAX. [031,780-8280

Al 8 M X AM(Ceriificate)

Al 2 % (SAMPLE) : ®XMa B

2] B A (REQUESTED BY) : o ¥ored (=)

5= 2 (ADDRESS) : M| T P2 83
2y=igix} (DATE REQUESTED) : 2013. 05. 23.
MY (File No.) : AQR013-06-11-185~02.

as EPET e AE e
2z ara al/ioly  MEZIW@012) HAY
= 5.1 To/i00g | MEBE(2012) deigaae
A% T ooy ME3E@012) NE=EEE
 omg 1.8 g/100g  Keldahl® o
T 1.8 a/100g  AB2#E(2012) 5%AIHE

B0.2 ABTHE(2012) HAH
MEE@(ZNE] X0l dRAEHE
53’@{2012] HIEJ-“'F-Mﬂﬁ

BIEHR C 0.0 mg/100g  AEZH(012) & BIEJ-'HEAIEE.'I
BIEF2 E 0.4 mg/100g  ABBHE(2012) ulamsuga
Ca 175.1 mol100  ICP-AES SEE
......... P 222.6 ma/100g ICP-AES =Hy
Fe 4.6 mg/100g OP_AES ﬁﬁﬁ
e 3a 2 e
Zn 2.0 mg/100g ICP-AES ﬁgg

@ 3O ERE ASE MESN HA 100gE2 EOWE FAW 2 S4alE E= GHER MY BUE 4 Xw g,
EEeEE 49 MoRB S50 224y Wy iE YT 22 (e TR E AMETIH O EAE LIERE TS B0

O HEAS HE EE YRS D AFAY FHSH AH S Y0 PUSE WE SS0U SENE B JHY S52
2 ASE & S BME FHE AAE AR Ue 200 45 95 S BIE KESE 22 o=
= auge MEEE G9E o0 guc

kA48 HHFYA A WE AAFY I E B

THY A Hada] AAEe gt AF Table 200 YERH wRep o]
chad, mlERR B, B2, B6, D, 24w, d, ofd Aol 2 V)l S2d Fet
Ao, HER A, C, E, Hololal B JA g AE3d TieRyg vol HEd
o7t de= AoE FAHATY. by 259 FHAE A 38 v dEFA 9
Az g AlAsEe] B el BIEFRIA 134.6ug, C 19.2mg, E 2.1mg, Ho]o}Al
2.9mg, JAF 76.9ugs HFste] £33 § sk Weks Addgskith
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Table 20. (SR FZFLEA FE EEE = & F7F G4 E &F
%G %FAa Tk
100g% AEH LS
o — A A= & o5l =7
B e Nz ik | "2 fo
H;;}g) (19 100g3 1,000 kcal 7]1&* ° 2 ;L
T AZZ) %k (B2 738 Gk °
(FFEAA) 1)
o & (Kcal) 378 1,000
FE(g) 5.1
A2 (g) 1.1 51 3 6
oA (g) 11.8 55 23 57 23
S35 (g) 80.2 330 24 64
2ol df(g) 7 25 25 74
Bl e} A(ug) 0 700 0 0 134.6
v] €} 91B1(mg) 0.6 1.2 50 132 =3}
v e} 1B2(mg) 0.4 1.4 21 76 w3}
H] e} 71 B6 (mg) 0.3 1.5 20 53 B
8] E}91C(mg) 0 100 1 0 19.2
Bl eI D(ug) 1.1 5 24 58 B3l
B E}YIE(mg) 0.4 11 7 10 2.1
1} o] o}l (mg) 2.4 15 15 42 2.9
A 2H(ug) 47.2 400 12 31 76.9
Z4 (mg) 175.1 700 17 66 B3}
A (mg) 4.6 12 43 101 23t
o} <l (mg) 2 8.5 26 62 )
¢l (mg) 222.6 700 35
ZH5 (mg) 486.8 3500 17
AlAZE 100gol sl Fdl= d&o] 379 kcal o|2®E 3A-E F389Ud2] 7]+ 1,000 kcalol
sl AT TS AT 2.63S wobe] 3tsla wrEHste 4R TAEA S

- 122 -




UL FHAE AT
FFHEATY A
CECIE AR

slefel 7). wlEh

HlElYl B1, B2, B6, D, uo]o}
AA wAe 25 E 8318t

ki

: - 2 M| T O
Koarea Food Research Institute
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i
Lo
o
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o oo e

o g FFHEA
SEEL R
FAo) ok AY

N

AN Qo

1o
2L

)

£
AU O]

=2

IS HEA BEP MYUD T 1201 (463-T746)
..?4 H gk (31Y780-9241, 9292 A% 031)TE0-9280
Em 1201, Anyangpangyo-ro, Bundang-gu, Sungnam.-si,
Gyeonggi-do, 463-746, Republic of Korea
TEL. {031)780-9241, 3292 FAX. (031)780-8280

A =
o] =
%
EIEY

Al & M & M(Certificate)

% (SAMPLE) : gI®™Meal C

% (REQUESTED BY) : °fyarad(=F)

£~ (ADDRESS) @ AMghA| B2 2% 83
=} (DATE REQUESTED) : 2013. 05. 23.

2Oy (File No.) @ AQR013-06-11-185—03.

s e = NEe
oy 379 keal/100g AZBE(2012) HAY
A 4.8 0/100g  AZ3(012) AEAXY
A 1.1 o/100g  AB3W(2012) OlHl2EsY
"""" gz 1.6 g/100g  Kieldahi
e e e e AR
pasE 80.7  gf00g  AEZM(2012) HAY
"""" Aolgge 6.4 a/100g  AEBFE(2012) BAOIMKAEY
HIEDI A 0.0 Lg/00g  AEEM(2012) HIESIZARE
HIED © 0.0 mg/l00g  ABIH(2012) HIEGLIBARE
S L e —
"""" Ca 03.3 mg/100g  ICP-AES 3w
e a0 mg/i00g  ICP-AES =&
""" mg/i00g  ICP-AES =IwY
—- e —
K 501.9 mg/100g ICP-AES &=3E

A8 F U ENE HeE MBS0 g 03 THYE, ENY 4 HSUE L= SR s UWE 4 Al s,
CHPEHE 420 ATE S8 WD yuAds UFTZa(kallthF 2 SN 2 BAE GE UE YBi

0 MEM2 HY L= URE o NN BMEE MH 82 g fH22 HEY LSO AEHE 5 JIEE SHE
2 Mg £ glsuc 2ot Hibs HAE =0 @8 2ol MHdH=E ZE H=0 sHE IXsi= HE 0HLUCHL
= dEMe jE=2e atie 20oioF gUCL
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D e FFGLA Aol mE AAFY JEE B
HEoh FEARE TR AlAlEe] dEEA A Table 219
Gl d ) viElY B1, B2, D, Hololxl, A, ofd A9 3k
Ao, vHERY A, B6, C, E, Yololil, A4t ale ZHa<
ol BEd Farl e Aoz EAFEAY. g 259 #
o LAY Az Zasa] AAIEA BlERY HIEFTA 134.6pug, B6 O
19.2mg, E 2.1mg, 94t 76.9ug 2 Z4 134.6 mge HFdle] £33t
Wobs Aelsksith

o ¢

%G kA Tk
100g% - AFHAS
Jage FF | Jzg AAE A3 27}
o (32l (19 100g% o OF A B
a ;;};) o5t 1,000 kcal a;h
o = A R}k 0w B = - <,
= il J’ o) (%—E/ﬂ/}_}) (%x}%ﬁ-‘%} 6]

o & (Kcal) 379 1,000
FE(g) 4.8
A& (g) 1.1 51 2 6
oA (g) 11.6 55 21 56 R
235 (g) 80.7 330 24 65
2ol A (g) 6.4 25 26 68
v el A(ug) 0 700 0 0
v E}71B1 (mg) 0.7 1.2 58 154
v E}¥1B2(mg) 0.7 1.4 50 132
v E}91B6(mg) 0.2 1.5 13 35
B e} C(mg) 0 100 0 0
Bl E}91D(ug) 1.4 5 28 74
H e} 91E(mg) 0.5 11 5 12
1} o] o} A (mg) 3.9 15 26 69
A%H(pg) 52.8 400 13 35
Zr % (mg) 93.3 700 13 35
A (mg) 4.4 12 37 97
ol (mg) 2 8.5 24 62
ol (mg) 220.8 700 32 83
Z-& (mg) 501.9 3500 14 38

*AAE 100ge] d@EtE deFo] 379 kcal o]lmE g
=]

Aol AYAE FFL A4 2638 Fobe] AL WL A
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() A& Ao 48
b AH =41 24

D F4 olgd 4L AW A 24

29 9 WY &0l $5 A0 Y A4 % A 2YB ABF iz
O e L A e

=
ToA oF 24 AL ®HISIYTE EA Wols =AHL (g9 =
10mLe AWt %= T 3% Calcium hypochloride (CaOCly) &
23k 7} AR 1581 A st TS 2n7 Aok anehA] €2 A5
o % W e Add SRR ARSI S5AE A6
& 7%%1 7 7%59} Fe Mo Jd& Aukgle 1008& et FxF
AR A HES A A2(18~257)
| A Fopa|ZATh XHHH 2 OARE3 A s R vtS 100:89 HER

>, i
2
=
Ay
fl
ol
2ol
£
)
Z

D Aol e v Wa 57
TAE 3% Calcium hypochloride (CaOCly)&do =z F3ete] i Hgh ofF
25
=

wE A AES] CAHEE AFFTH uAAE AP 38l

(b ol 2 A A Ay

A< TS M /EF 2 X4 dlo} A5
x4, Wz,
1c~5C. | 2| 3%caocy | 2 ] K K I
S5hr A 143 A 18~25C 25~30C
2d A7 155
2 34

(h) wole] o3 234ES A P AT
=3

s
O A% 5 W

AHFF 1 kgs FHSH], AR ApS Al 7] (27 :SC-9000A, thtRl=e] =i I
AA Skt

A s A8 7] ofeled & Wi, FEA o R Fo] AN F EF A9AE 2%
=

A 2] 7)o AbgEE o slFo 3 WA Hl=A] Wkt

MR 2 el 7] S Q15 o] Bl (Thermostatically  controlled cabinet, R @ W:ET
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636)°] €il, 2% 23CE %531, 49 Ay &, wol A& FQlste], wol %o 4
°|7F 172 em 7} HH F53I8lH
@ @ud 85 golA el iy

g=A8e falekd AumaAlE = 23489 429 (Paddle method)o] wa} <=3
shdth Algele 2% 37405 C, awkEEE 50 rpmoll A AAEAT. §ENow
= dwgdgerd v F gsiAEE A 19, pH 1.2+0.D)& AH&EH L,
500 mLAlA Agslsitt. 22 Alxd HAAE dA(sinker)E AFE3Fo] SF A1 9
e 3 AT ANHelA A2 4xZE SF A ST AR AFH] AR A 2R
ANZEo 2 Elem AlsE Zh7F 30 mLA FHSlal, s Ao HFd T OAsE
1/6% 38|Aste] A S AgeFaiaict
©) D}uﬂ;d =] 2k }\]64]3 uoh?ﬂj

L5 dwzo =r= Advanced Protein Assay Reagent(Cytoskeleton, Denver,
USA)E o]&3lo] 2313t 96 well platee] ZF welldl €589 90 i, 1/562 34
3 88N 10 w, 1X 52 3As iz A=k Aok 100 ME Yo % microplate
reader(SpectraMax 340PC, Molecular Devices, USA)E o] &3}o] 595 nm oA 5%
=2 =AY EFFA(Standard curve)e £FEN Az fiale] Ay AR
(Bovine Serum Albumin, BSA)S 1/22% ©WA 3] A (serial dilution)3F S 10 ul ¥
FHEE SAS AR dAon, FFEHAE o]8ste] &8N AR dWHEHS A
sttt ol A 71X &2 AFF ) wol ZAFF Y &EAIE 2AIRE, 4AIZE Fo A FH G
L8N oA IFefe] gk Az 317] Fig.200] YER AT

D EE BF (HAD)
AFZRAES] dae it AT E E8ete] aALa sglth Has fg 14t
o TS HEFAA, EA, dFAA, 2ol A7), AT T uYd XS beef
)

jurky % Grind Beef 5 &7 2
—] [e)
o T
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ot
N
rulo
N
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O
Hu
2
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_EL
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g
X
N
o
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_o‘g
kl

n vitro 2 in vivo 73 °]
AT #F2A] phenotypic & chemotypic screening methods= Exé St Lactobacillus
fermentum HD6, Lactobacillus brevis KY721, Lactobacillus plantarum KY903 %2
Leuconostoc mesenteroides HD12 55 X33k}
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sttt 2AES Lar|tel WE Fog, A 2 &% T VA= Welel pH 9
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NEE 4ETA AWl w24,
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7t A| 249 5 U g9
(1) Az 4
b FAe] A=A W AT ol WX JEF
A, o) 2 W F=A}e] ASA|EA 3% Calcium hypochloride (CaOCly) &<09] A
o B AQujrE Gl 2ol mE Hol&S Table 22¢] YER AT

Table 22. &5 A7 A% A vl Fxel o2 Lobg
A 71zHh)el uhE dobE(%)

= ;
5 AREEE 12h 24h 36h 48h
3% SR 1846.0 58+3.5 73+£2.8 91+0.0
i CaOCly A 23+7.5 63%5.0 77+0.0 9240.5
A e 33+4.5 71+4.5 81+2.5 93+1.5
) A 38+6.2 7242.2 79+3.6 90+1.2
3% FLF 4+5.2 18+5.3 48+5.2 81+2.0
P CaOCly A 6+3.5 21425 5240.5 79+4.5
S 1143.5 28+1.3 58%1.5 83+2.7
) A 9+7.5 31£2.0 61+3.2 87+3.4
3% S 1844.2 48+4.3 72422 89+3.5
e CaOCly A& 16£4.5 51+2.5 72+3.5 94+4.0
LT 21%3.5 5843.3 78+4.5 93+4.4
) A7 19+3.7 61+3.0 71+1.2 93+2.7

STAE ol A, oA H oHY T2 BT Z7] wolgo] AxAlE AYe 497t

AgshA] & AFET i BGE o2 YEgou HE olsS AmA AY oF
D Al TR TGS WA Fe o= L}E}‘Xkr/}. A, A 2 o T2 %7
ol Aol T/ #Aglel 3% CaOClL® A% Ak 45 AgstA| & 45
Hop $2 244 & 19@24h)7HA] g4 A zx35H20 '5‘,3\ v 29(48h)e] A HstHA 7zt
90%, 80% % 90% o] wolsldtt. thafe} wWd FA+= 3% Calcium hypochloride
(CaOCly) &Ho=m FHato] s At Ay HgahA] &2 AFolA 27 dit &

e Aot Aaglol FA A4 F 22(48h)o] FHshEA 90%

FoEE AGE 5T
old wolstom FAFTAE 2 A 80% o] Eelatqltt
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CteyE (ug/ml)
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Fig. 65. fA& Wol(a. =4 7 bAZSF TF

N

(D) A 17E e v R W)

Bl fA R BAE 47 A5A Ase] AgARe W kst A(2D7A
AE FRA BAYC] AEHA ge FANM nrk AMATEI DA Fashs A
oz etk et B4 gelalel ARe &
A &EA Ael ool BAglel FEF W A5 HE

F7F AnkA o7 Z74sg th(Data not Shown). olE EX

#
o,
oM.

¥ oo
2l
<
K
>
=)
ox
e
Ml

- 258 A9 ol d mAE
o] 9o1S A7 2= 9 oL} wo} ol Aol AAEE Eob Aujg 2 Au) Ao =
FH A EA nAEY] 2o R Qe AR Tt webA AR ] mAE S
B& PAH) A FAE 25 Ause AR SR AL FHEEE A
o] Aot Qe g —5‘_9_01—}]] Ta)alolof 3 Ao w =}

%%/\]bé AAl 4AIZE o] BolA) 7] A eF2 Aol vl E| ol AEFoA ¢ B2 o
Wdo] §EEo], AEFY Wol A4S Fato] Lalk goldt FHE WHE AL
& 5 Atk ol £8ES/L Sol@ Fuz WMol WM o F23 4 Utk

BSA standard curve
7oz 40
5 30 *
E y = 88.608x - 4.93
4.467464.37386 B Bﬂ 20 /)5/
_ g El &
T mgorE ? 10 /
[ — ﬁ'] 1] * T T T 1
10 01 0.2 0.3 04

22+ axz

Fig. 66. Protein amount of CGD and CGD sprout extracted from simulated gastric fluid
TS after 2 hr and 4 hr.

CGD and CGDsprout were stirred in simulated gastric fluid TS using Paddle method. Extract
solutions collected after 2 hr and 4 hr were used to assay protein. By using Protein Assay

Reagnet, protein amounts of CGD and CGD sprout were obtained. BSA protein was used to

obtain standard curve.
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() Zao] we 2482 pH % o] W3}

FE7IZb] wE 2= pHe At HF 27] 6.4~6.604 TEE W 7AA
5.2~5.30.% #rxstdon, old wel 2wt M3 F7hste] 7dA0] 0.40~0.42%9] =
D3t tH(Table 23). Yukx oz Aty T gl F9o= dar|te] 2 #g

e

g 71 7HDay) 0 1 2 3 4 5 6 7
A¥ 6.4 6.0 6.1 5.6 5.6 5.4 5.2 5.2

pH B* 6.4 6.2 6.1 5.8 5.6 5.5 5.4 5.2
c* 6.6 6.5 6.2 5.8 5.7 5.4 5.2 5.3

e 0.04 0.12 022 028 032 038 041 0.42

A

B 0.00  0.04 0.18 0.22 0.28 0.32 0.38 0.40
C 0.00  0.07 0.19 0.24 0.29 0.33 0.40 0.40
B

(Lactic acid %)

(2) WEol We 2B MAE AL
W7 gke] ARE wel 7t 24Ee] F w4o Wals 2 AolE wolx w7
WA o Wzl ATe] Wl & @b AANE Zregen, wE 794 ) 84

A=y
Wels & Ao wislkel A
stz Zpol7) Sl Aoz yeiwton, wtgvizto] Aaste ulel fabde]
7hate] wtg 7del Ho 8.3 log CFU/mL7HA =2t th(Fig. 68). A=< ¥
AR AFe vnE Yz BAEA.
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Total Microorganisms
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Fermentation Days

Fig. 67. The growth of total microorganism during fermentation at 42C for 7 days.

Lactic Acid Bacteria
11
WA HUY THS

10 ——BZRY =dE
.E =M=cEZY FHYE
= 9
=
p
g
=
= 7
=
.g 5
-
=
3
2 s

4 1 1 1 1 1 1 ]

0 1 2 3 4 5 6 7
Fermentation Days

Fig. 68. The growth of lactic acid bacteria during fermentation at 42°C for 7 days.
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i i
7| 2H0] A =3 g -~ HEH= a= =3 =g
2BER)IUE || 5154 ANF LT o
=2o i
SRS E o ArD b Qe LA
ALS Ay S 40~60H SE B2 30% e e ZE 40 HA R
2 AEM)EE N -E—E.‘-‘—‘“.—EZ T 10% s&= HZE E)JF;E_CHEF 8% oty =
= HE 5~15Hz ks
E -
I-l a %E r l ~ = B
Ell FYL HIL =3
RS
X8
, # NEZH |E T
Fig. 69. 2aAd4 R &AL 4JI¥H A=z T3
h A5 AAg
7B og BE da= 94994 AXV|IE 40TCodA FEEHF 10~15%8 =7 € w7}

40~60Hz,

H 12
RURERS

%= 5~15Hz9]
esh Z7]9] Ba= Fusdo. Fdgor Axs7]

@ TEd=
@ 27t . Bt

u) 1085 BE

S}
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G =EURA  ARFF P 1005 B2 G5FESA 1/10 2a4A w5
AgGT A AzBFAAE FH RGN e IEAEA 2

A TSt

7+ ¢}

52, 98, 534, 47 : AR AHsd Az

s -

ol
F 2t 222 FHlsAT
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AAYE AR RTYEE 121T, 2083 2HS
T ZEY AHEY By EFFESA FRE o
deus st FEFE FUretd FREEEFS
30% oz Zdstfeor FAd wiYgdS 9=
% % v 10%s=22 E4aATh €2 4
FAYG ZAHEL o ELdES EA4FE &
ol FEIFS 30% oll2 2HI}HReH
A gl S d5 F T HH 10%EEE &
ettt

ZAEY ZEE A EREFE E839 1
ALE SR Th.  Lactobacillus  fermentum HDS6,
Lactobacillus  brevis KY721 2 Lactobacillus
plantarum KY903 #F& X &ste EFMTS
oF 267 X 10° CFU/ml ¥ 2 H|%3 Hlgd <
48 F TF WY 10% T2 FF¥oh =R
Z12 ZdHE wgFriolA 42T, 7493t |14
o7 ZA3}FT

(th daEe Adxe #0284 HF 4AF)

gt 2 2AES g 354 93 AXRVE o83t 40T A FEEE
8%olet= Hxg F AAEH7|E st PP oR Azt Ya & a2
Ao HF AEor ¥Ase] dAFCR ALY Do wEld e U
AF 7ol RS 53 JFES HUkste] gAF o= 3§13 th(Fig. 70).

AAFO R F= AgHAS 1E2 60go® EZsle] Ao w AFHIA ALY 4
Akt A Ao R AT HHoR Az e, AES &7 e & s =,
T e S 300~350mLE ¥ § & Ao AFHsAY AES 300~350mLe] o
Esto] ool A 1~3%F xglste] wA|ZeAl AF HAHT = == it

Fig. 70. &

- 135 -



i)
i)

o

—_
o

o}

o
<

FAIA

Adgon HHs

sel 2

&

23|

300 ~ 350mL<} &

sk

=

44

A o]

k-
=

- 136 -



<

A

FAY L 4% 4

A4 A

__&

il

1

(mh)

TK
o
wh

ol
[N

I3

Table 25.

L
o o0 ) o0 n.% 2
No & A 2 2 om
m 2 5 g3 5 8 0
H o o o
K N
B
o=
N o0
o o o0 o o0 o0
Njo X Y X Y = T .
T T T . T L T R N RO
=0 o0 — (@) (@) (&) (ap]
MJ —
© o0
SS BB 86 BE BB
R~
— Py A
~ B Ty E AR
N TR N TR A
,.10 L
o NIE Dol e TR T
_zT WM
T 22 BB BB B3 B8
N
N OE N w
ROB W o Ay w F
I 0 R TE MR T Gy
Aol NToE Moo ol BE T
=~ _
K
E X o on oH oH
o o o d o
w _zT 11_ A B
E w © © ©
o
AR N

ofl L o0
Gl I
S
o
arn__ R B
A
25 % 8
o
off . a0
o o) :ku
s 2 8
o
N ™
< =
B
0
gy
AT .ZT ;O
m I EL .mwo
= MM G Nlo
B W
Nfo Ak =
:ﬁo «.ﬁo a .ﬁ
EL 1 M%l ..ME
o LB»O KH =
o) o G ~
oo =
~ N .
. wm
TR
_1_._

L

ofl X

o

]

® o

L

ofl X

H| =

™ ™

N o

o %

off

8] IS

e o
o
ol

6.6 kg

6.6 kg

6.5 kg

T
R

N
¥

6.6 kg

6.6 kg

6.5 kg

s
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Table 27. 984 71743 +4A €3

H

H]

F9

7+4

B

9,200

kg

6,800

kg

m]
ol
i

21,200

kg

nR
o

45,000

kg

2,000

12g/%

A A A

A

25,000

kg

14,200

kg

w2 F 2t

ZEE
4 WA B

25,000

kg

n_mA

BH

A

24,500

kg

27}

17,500

600g

ERRT R

28,000

kg

21,500

kg

g

1400

kg

o
THo

2,700

kg

=
T

&

41,000

kg

53
=8

iy
Ho =
& o
e

15,600

kg

8,900

kg

Ay

5,700

kg

i
B

kg 950

U&7

11,700

kg

R
1
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(2) A=A AHA
AEAA ] FAE = Y5 v fAFe] AAFS JFoR AF A AL E=
Y& AHAsAT. AFY 7HA2 =5 by, 2], BEY], fE38H] 52 ANk 8-S
skato] Ak siejof sk Aoty
Table 28. MEYE 10kg 7|F 98 A8y Fuju] &
Qe w7} 7+4 A
A= © ! Bl 7
(ke) () () @) 1t
Hlo}& m] 5.6 9,200 51,520
7] E =
2k & ] 0.8 6,800 5,440
(F7) - 109,920
o] 2 S5 0.8 21,200 16,960
u} 0.8 45,000 36,000
2= 1.1 41,000 45,100
ZEgz TR 0.3 15,000 4,500
= = o 53,550
F= G 2 R 0.1 15,000 1,500
< 7}y 0.1 24,500 2,450
FUE 0.1 1400 140
EUEA4 0.1 17,500 1,750
cg0} - 4,660
RIE 0.1 2,700 270
FawA 0.1 25,000 2,500
ol 54t 0.1 28,000 2.800
=h=] 0.1 21,500 2,150
2 o} 7,400
A=g=14 0.1 15,600 1,560
%A 0.1 8,900 890
A 0.1 5,700 570
) =UE 0.1 11,700 1,170
gt 3,785
u 2] 7| 0.1 950 95
]| v R 0.1 19,500 1,950
Akt vl kol 0.85 5,000 4,250 4,250
(3) o F3dE 98 Fvjr)&
A8 Fofo] AQFHE F HEL VE(FF)Holx TEYE 2 7 3 JEARE §
ol Ak ikl TtAo R A ke gete] AXSY. 4 8 wadae o

B

e



10kgs FU3NS vl HF AFoZE A= & <59 6.5kg, o} 6.6kg,
of o} 6.6kg0]Ei 13] A#HEFS 60g/packo = A9 1pack 8o 25
6.5kg, Z e 6.6kg, N 6.6kgo 2 AA Y HTable 29).
Table 29. 13](60g/pack) dFF Ao 285+ H|&
28 H]-8()
TE
e s Yzt EEE
71 8- (2w o] &~ 109,920
TEdR 53,550
SRR
FrARLE uj ok en 4,250
4 F3E U= 4,660 7,400 3,785
3+ 172,380 175,120 171,505
A AreF 6.5 kg 6.6 kg 6.6kg
5] A =] 2k A0 A
13‘4 1:1‘14 o(60g/pack) §L°ﬂ 1591 1592 1559

ce5E 9EHg
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2. 97 2% 2 17
) AERNE NF ARY JIHR 24

(1) dNet AL da AFRAAEY] T

13] &% 2(60g) Cin F F271E= (%) I T R R
A (kcal) 123.5 123.5
gl (g) 9.3 15.5 3.7

A4 (g) 0.5 1.1
3k (g) 20.5 6.2
2ol Al (9) 8.3 33.1
HEFIA (RE) 110.0 15.7 43.2
HIEFIA (ug) 672.4
HIEFRIB1 (mg) 0.2 22.9 0.1
HEFYIB2 (mg) 0.1 11.3 0.1
ttelelal (mg) 0.9 6.6 0.8
HEFRIC (mg) 7.3 7.3 6.2
2 (mg) 51.8 7.4 43.2
2l (mg) 134.3 19.2
# (mg) 2.0 13.0 0.9
YEF (mg) 7.7 0.4
ZHg (mg) 530.5 15.2
H]EFFID(1g) 0.4 8.0 0.3
N EFIE(mg a-TE) 0.6 6.0 0.6
HE}1B6(mg) 0.1 6.7 0.1
=R 0779) 17 6.8 15.4
o}<1(mg) 1 8.3 0.7
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= - [ele}

13] ¥ 2(60g) 3HA AFLE7 X (%) AL AP GG 7+
A #F(kcal) 151.7 151.7
chal A (g) 11.3 18.8 4.6
A A (g) 1.0 1.9
e85 (g) 24.8 7.6
2ol (g) 9.5 37.8

H| EFA(RE) 55.1 53.1
H EF Aug) 130.9
H EFYIB1(mg) 0.3 0.1
H LI B2(mg) 0.2 0.1
ol ob4l(mg) 1.5 1.0
H] €} C(mg) 8.3 7.6
Zr 4 (mg) 56.0 53.1
%1(mg) 156.1
A (mg) 1.9 1.1
U E &(mg) 8.4
ZH(mg) 631.3
HEF1 D (ug) 0.5 0.4
HE}E(mg a-TE) 0.9 0.8
H e} B6(mg) 0.1 0.1
A 2H(ug) 19 19.0
o}<1(mg) 1 0.9

(3) Y=g FHAE BE

3L
w2AdE dFEE

13] &% 2(60g) HAl 2712 (%) SR8 A F4
A #F(kcal) 158.4 158.4
i A (g) 10.5 4.8

2 A (g) 0.8
cH k= (g) 28.0
2} o] Al 41 (g) 8.4
HEFIARE) 84.9 55.4
HIEF Aug) 521.9
HE}IB1(mg) 0.3 26.3 0.1
HEFIB2(mg) 0.2 20.8 0.1
t}o] o} Al (mg) 1.4 10.7 1.0
HE}1 C(mg) 8.2 6.7 7.9
Zr (mg) 75.5 10.8 55.4
¢1(mg) 164.1 23.4
A (mg) 3.1 20.4 1.2
UJE &(mg) 11.0 0.5
25 (mg) 693.5 19.8
HIEFI D(1g) 0.5 10.0 0.4
H e} E(mg a-TE) 0.9 9.0 0.8
H| e} B6(mg) 0.1 6.7 0.1
A H(ug) 19 7.6 19.8
o}<1 (mg) 1 8.3 1.0
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AA A F
v gA JfAel 7 -3 A9E Yeigd ey, tiad dF 948, A5t A
o= 943 A3E YeRHATH
= A A o] L
g A A 3.06 2.79 3.42
&/ A A 3.17 3.11 3.28
AMAA-”) A 3.05 2.78 3.47
23t R 3.53 3.57 3.65
X H=/Md A 3.35 3.36 3.43
g g A 3.75 3.56 3.98
fAaH 35 d 3.61 3.55 3.75
Ankxel =9 73} 3.15 2.86 3.45
TRAAZFZE AA 3.31 3.18 3.48
JMEFEAR/EE A 2.95 2.92 3.16
ko] 744 kA 2.93 2.81 3.05
Alel A 2.88 2.69 3.22
71994 i 2.84 2.72 3.21
A3} F3t
P 25K @ Nt 89, 59k 284, HxES 311)
o 5 fFHAte] FAHES 9 gaddEds 98 gEo] A s #Rls
At
HEERT
=R
ol % Ea
R AHE/SE A
FEUZS Y
HErE 2 23 gst R
48 25 38 mymg
=R R ':C‘f':zn:
OXEE/ME H2 LR
2575 M
(D[4 HE) A
R ER!

T
0.00

T
1.00

T
050

T
2.00

3.50 4.00

Lo 28] f¥u

2:718 2] gt

3:Hgolt}
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=
| ARETRE | wyE ALAL S &
- CTX ¥9 & Leucopenia % thrombocytopenia
AF
S 1) Z2FRA E(Sca-1" HSC) Wl 2 fax 24
A AANELA F| 100% |2) ZHEAE(Sca-1" HSC)OIA ELISA =4
z geda= 3) ZHEAE(Sca-1" HSC)ollA whaA] HegA]
A
4) EFAEAA TPOS] AIZUH A4 (FACS)
- G AT AolEFIS A W HAXE 2EE
93l synergistic &3}
- AAXEF LA 25| 93k synergistic &3}
i - Cachexiag® F=3%t AFHANA AANFLANE H7Fsh
w95 558 7t QA Aol o] &)
A H"A2EFLA 5 100% | 1) LPSAHE 3 A9 body weight®} tumor necrosis
o oged= factor—alpha (TNF-a)ol "|X]+&= 3k
2) Colon26 MEZF=E F%3 cachexia AF A
Aol el HA2EAA 7} cachexia syndrome
AAe mX= F& (FY¥=7], leptin BAAEZ,
AYrg AxFarad)
2%} — .
gy |AEAd/=EA - 29, W93 G5 2E LS HERYR
o1 GFE 18 AT | 100% | NEdRE 44
3] - A5, oA, FAR, UMY E e dER AA
- 3o)stA Ay E L7to 2 Fto] oFHAE ook,
sho]atA] of HE TE, HEYS O 37 FEoE B
oﬂ Eq'-g- Ul%ﬁﬂ 100% - %Ec:}lﬂaﬂ ?:]!— %ng]_oﬂ gl% )’\JJ%%JEJ- 7‘1 HHEHLH]% }1\_;((‘;|
_ R - golol 1 A, vyg &y, BuE, ous
13 A - 29 FUhE, =R, gl E, B
- HEe s E, gy, kA, A%
A7 golat A= - %7]7]'%}—\1]%- A x=E4 7]%2_& 7]%@?” )
5 100% |- 2A 8 daxd e £ JHzE AF dAso
A oJokzAE A - AEFTAY AL EFGLY VT IR
a 100% | A7
© - Sk Al EA T Y g A 9 F]
- AP 2bEA gEdRy o dAd4), LFU(26),
Ehid) 1009 | BreEd
e Tl AEHIE A 13 1597 E 33 2o &
AEE7 &4
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1. Hi-Japan / S-tec (2011)

— . fa) (=S . < [} =
nik g § 2 I EE I = I e - -
7 = 55182 |23 |Fd2d He| &2
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Joben www.jobenb
. - } N - |Bio—Medical Jio.com
FAHAFEE (S, NEY a3 A (FRE)
Grand fortune
biotech
SHHE FE2E, UV 3o, it
Quercea °© =T } ° ° %=} INCREASE
at, gL A &
Sa-reductase A3 Zt&o = '
. o ] B EDAAF [www.nihon—
ReRElgesp s AgAndis 9 G4 g5 A A F ek
o A4 kenko.com
a7
Thgol&
A5 71 : o
. ara) S (coral)Z+ |Hydride Ion  |[www.hic—m.
, , N ) }
e T Corporation co.]jp
D-Fraction W=7} apoptosis = A A
- o . . www.d-frac
Glislin AdedAqEgd 7id QA A Sun Medica . ,
e ion.co.jp
o H] A &= x 7] &3} g olHAl
e ane e ra gars | Okinawa YW OkINaw
235 B a} ) L AL agoldenfarm
THAA Golden Farm
.com
Sparkling AZAE e Xz AA, thekst ~ |http://www.f
) . = FI Corporation | i
Tablet g, dEXH F i-co.co.jp/
_ gyt W] kel SR ¥ E MG, akkifoods.co
Folt Sroom o eE T |y o) mApur AKKIFOODS [
ARG m
U-, F-, G- F3o| ujsgt
Comb¥F o]tk www.takara
N OT ' o otzas Arvaa S TakaraBio  [° "
arOligo -bio.co.
sarie oo mg e
o Nichinichiz] oF www.nichini
R RAll ) ichinichiA] ¢}
=) A ur _ o X} 3F i co.
Jep——— s 7] 3] of =] FK-23 - 'ch1 phar.co
1D
) Tilapia(E3.7]) 4 ,
FishZ & 71PFA . ! ) www.sunlife
Sa121PA 271710, A Ao | Sunlife -
=l Vil =3 rm.com
Ornithine 5w a2 a3 7Hakz 7 (kA 2) .
. . - N . Kyowa Bio
Citrulline R @ B Fukel
O O o ] i_] =] 6]_
el Aol A el st )
IDP(A & o]t ° ) Kanematsu www.keejp.c
ol gt A 2 S 774
ul &) : :
D G, FRE, s g Chemical -lb
oD aERE "G d s gt
FEIA=NoT _ www.bhn.co
h 7rgstate] Az W %8 E¥  |BHN DU
ress .
SrEY s, guz, A=) -
Lemon _ _ ~ _ www.bhn.co
gAZ, eatsl, AASN A a ) Lemon verbena [BHN '
verbena .Ip
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717173 717] A4
Seamless Mini-Capsule |¥73F Z7]¢] Bead Alx 4]
Capsugel WaAzx 4
Sparkring Tablet oA

Creep meter

=)

(:_/_EB\L, ouk guk zhzlak o Ak g}j%ﬂ}).‘%

AN =2 7]71 4 o=

ot N

e

g 2719 WAbs 54717 ol %8, (10 o7 F2),

o

i)
L
X

B3

AE AR 9md FFS s S 717

Fragrance and flavor

analyzer (Shimadzu)

S %A

W FetA G Ao nABES FA0] THed 717
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2. Vitafoods Swiss (2013)
7t 8 Ed= Q9

28 30 Kol

1.0mega — 3: AFA A A LA A A F oz o] A3] ZA/F7HAHE Bol3, Omega—6.7 5 €85 A5 &7
2. Probiotics : f-4atd ol A3 A+ 4 A& AF 2 A7 AA T ZAAE 2olH, 3] 5 F78t= 2 &2 e d

3. Garciniacambogia: 4% 3 A= L7 AA L Az FAAFTY s dEFZL2E (&AGA 49D
4. Vitamine/Mineral : 9] g}l Z3AF L v d|Z 53] vl 2dlg 42 d7 L AF X 223] 0] AR AL
5. Natural ingredients : ¢/ =, A = 4o}, o} =27} 52 4B HE 47 28 (Y92 T2 v Fd+5)

AQ/AAE F e FoNF

1. Omega— 3 : #A|F <3} 8943 I FF (Soft capsule + Tablet, Dairy food, Gum, Gumi, Jelly 5)
2. Probiotics : A 3 /A4 kst A 5
(A% : Hard capsule, Dairy food + Tablet, Drink, A4 : 43 F/8 %< Zd)
3. Color concept food : BerryFE % 2%, Tomato, Pineapple, Prune 5 ColorE 7] 5% A #X7 4 F 47
4.0i1£A : Chia, Krill 5 0ilF 2 A7 =Y 2 AP 3tz L8| H 2
5. F L AR :dololE, YA F3F, L EFA A o}, A28, o]0 S AF T 2A F2
6.71eL A9 : ¥ 7, fd= A9, Bar, Drink, Dairy food, Spray 59 A3 <371 5454 23

AETE F2 S04

1. t}olojE: 7t = X1¢} 384 3, Protein diet, Energy diet, Z 28 £ 2 Bar, Drink, Jelly 5 1% 43
2. Probiotics : 32 A3 84, fA =, 227, Aulo|ed 5 f4Ad AF9A =23 A3 (=2 54

3. Vitamine/Mineral : A A AF A A AT L ARG s AL T2, 252,714 72 AF 23
4. New concept £ : A A4 A 22 o] § 3 natural concept, 5E A2 +E 22 Color concept 743
5.0mega—3 A3 B : 2v7}-39 73 FAX G52 FAL AR, AF i35 w2, 3¢ 48 1 733
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