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ABSTRACT

Objectives : Brassica campestris var narinosa (BCN), Canavalia gladiata DC semen (CGD) and their
combinational prescription (BCN+CGD) have been use to demonstrate to regulate hematopoiesis. In the current
study, we investigated whether Brassica campestris var narinosa, Canavalia gladiata DC semen and their
combinational prescription is related to hemato—potentiating function using Sca—1" hematopoietic stem cells
(Sca—1"HSCs) as a testing system.,

Methods : Sca—1"HSCs isolated from femur in C57bl/6 mice with leukopenia and thrombocytopenia induced by
cyclophosphamide (CTX). Then, Real-time PCR was performed to measure the mRNA expression, ELISA and
haematopoiesis—related gene (EPO, TPO, IL-3, SCF, c—kit, GM—CSF), the phosphorylation of JAK2, GATA-1
and STAT-5a/b were observed by western blot, and the numbers of CD117"/Sca—1" cell and the number of
granulocyte erythrocyte monocyte macrophage colony—forming units (CFU-GEMM) and erythroid burst forming
units (BFU-E), semisolid clonogenic assay was performed.,

Result : When Sca—1"HSCs were treated with Brassica campestris var narinosa, Canavalia gladiata DC semen
and their combinational prescription with rIL—3/rSCF, the expression of haematopoiesis—related (EPO, TPO,
IL-3, SCF, c—kit, and GM—CSF) were significantly increased at the levels of mRNA as well as production in
Sca—1"HSCs. Additionally, CGS enhanced phosphorylation of JAK?2, GATA-1, and signal transducer and
activator of transcription—5a/b (STAT-5a/b) in Sca—1*'HSCs. Furthermore, their combinational prescription
(BCN+CGD) significantly enhanced the growth rate of granulocyte erythrocyte monocyte macrophage
colony—forming units (CFU-GEMM) and erythroid burst forming units (BFU-E) in vitro,

Conclusion : These result suggest that Brassica campestris var narinosa (BCN) and Canavalia gladiata DC have
hematopoietic enhancement via hematopoietic cytokine—mediated JAK2/GATA—-1/ STAT—5a/b pathway, and their
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combinational prescription (BCN+CGD) has superior hematopoietic enhancement to those of individual extracts.

Key words
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i FEEe] oAl Zol Zgst 45 e We &
e 7|2, wEka Sl AAdEE WEL, a4,
a3 HEHE HIESt wEylEAE, 3] AduAa,
A GAE TrEolUls AAAE Fo] &AEY, olof wat ¥
7 AR AYste 72 FolX| XIEE Ao FEol ¥
of gt HYHo] okafix|aL, ¢Igte] i, HE, AL w7t
% W, AN o) Be) kgl AL, zaNg
(hematopoiesis)Z &4 ol 9= ZERAE (hematopoietic
stem cells, HSCs)7} £3}=]o] A<t EMA|E(mature blood
cells)7} Hl= IgolH, ol ZEmAZS] T, A|EA
(self—renewal), E3Hdifferentiation)o] 2J3] ZAEE= wji
AA FeR 2L QA9 IS SAsk=dl mi¢-
Zasith, 29BER Fstey B WA 9HS olEdt 28
2hg-0] &4 FHaslelal, IEshs AL giEA] dasitt 1
A AHE 25| Yof TR E D HAKAARE ARESRL
Rorh ols 28 E7MIEY 5 A7) "] o Bt
9 AWE 23|8 o JPA7l= HA-Go] Stk waEkA] o=t
BRES fUSAL AR - Y 2BZA A BepAA]
aro] Algg ARoltl? HSCO BIle §Eshs 2EAWIE
71912 stem cell factor (SCF), thrombopoietin (TPO),
erythropoietin  (EPO), granulocyte—macrophage—colony
stimulating factor (GM—CSF), and interleukins (IL)—1,
=3, =6, =7, 2 -11& EHgks FFUSE J|IAAE
(stromal cells)7t &2lA Qa”, 7|AMES] AEEH Ao}
28 F7|A2e] FHEARLY] ASzrg o2 Fgido] 2AE
S S

T dolA 28 E7|MEY E3lo] GATA Tzl
P Ax dde] BpHoR ZYA|EFRIY FH2 24
o] AZ ZAEEEY, GATA-13 GATA-22H= & 7}A] Al
sAGTh o] BefatP ¥ GATA whjRe dol Nz gt
2ol Y0 Edolry, o] dhiEo] glojofgk EH AxE I
2ol ot A o] AdE 2dE 4 9t 28
Z7|H 2] BE3jo= GATA-13} GATA-28= T 71X A=
7b #ofgith, GATA-2 TWd2 =¥ E7|A27F A1AE
2 g3kt b Zasith, o9t 9] GATA-1ol% Tz
AFAEREEH B ANzt A== o desit £3
Janus Kinase (JAK)/Signal Transducer and Activator
of Transcription (STAT)ZL AARIAZF ASAGEZE
gA3fsl=t], ol ARIEFI] #&A-wiA) AZF AEA
H(cytokine receptor—mediated intracellular signaling)
4 28 Z7|MEY 4% E B3 Fa% 9% et
7 Baggn’,

o} (Brassica campestris var narinosa, BCN, Tatsoi)
= AR &t 534 Faolnh, HlERY AEo] Hol
SEo], HENl X HENIARLE I 2 VS
A 719= AoAEL fLEvENs F2 A7 (A

Hematopoietic, Brassica campestris var narinosa, Canavalia gladiata DC semen, Cyclophosphamide,

Q)2 ol gHrt vlEtHALl ATAQ] 7t=E 9] Fefo] A
2219 2uiut =m, gix] 100go] A<l &% vlel PQEke]
80%5 ¥Rk 9o, 28 HE5 w1 Y <= ¥
3tod, WIS ofgeitta Bwsty e,
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27t ARg me ool =R(ER)sn sl ¥ mE
%7), WA, a8l Qg o] anbzolel HuEglct
W Eg o]opaZakE(isoflavone) FollAl AU2E (genistin)
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ey ot =R 2830 Y A 41 A
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1. A=

1) Alet 2 CHl, E55E5= 2a

Ao ARgRE AloF E 77l AR IL-3 (IL-3),
SCF (rSCF), EPO (rEPO) ©z&y} ELISA kits& R&D
Systems(Minneaplois, MN)oJA] 3}tk Anti—GATA-1
29} anti—STAT-5a/b& Santa Cruz Biotechnology(Santa
Cruz, CA)olA 43ttt Anti—phosphotyrosine (PY20)
antibody®= EMD Chemicals (Gibbstown, MJ)ojlA],
anti—Sca—1 MicroBead Kit+= Miltenyi Biotec (Bergish
Gladbach, Germany)©}|A], trichloroacetic acid, PBS&=
Sigma(USA)o| A, 96 well plate (SPL, KOREA), BSA
(ameresco, USA), FBS (GIBCO, USA), USA), ELISA
reader (Mediators PhL, Diagnostics systems, USA),
CO2 incubator (SANYO, Japan)5Z AR}t 3 A
ol AHgE gt =R diddEgn BEIE A F
Aste] st &, AN 2x3tud o|FH ugrt FE
Astact. ARE oA (20099 =5 (20090 E45te
ASE300 ACCELERATEDSOLVENT EXTRACCOR (DIONEX
Co. UNSA)oA 30%°lgrE (1.5L)ef 34zt AR & 50T
oA 2087 FESIFH. FE2AE Adst AY AR
HojA FEoJHL Freezing dryer (Biotrn Co., USA)ojA]
cold trap —70C$} chamber &% 40TolA 24Xt <t
T4 Axst A FE2E (26.59)T =F FEE (24.29)2
st ghejatist FdFEolTgd 2ALYFL (-8
40)°] R (FEAE: BCN-30EtOH) & CGS—30EtOH)3}
HA e s=2 3A4ste AMSHAT 18al B 2FE
(BON+CGS)2 ol 287 =F F2ES 1112 E3s}o]
A zstaTt,
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o)
N
N

2) Leucopenia, thrombocytopenia S2f 2 X3
M= &2

C57BL/6 ABF (ghatole# =, 3ol cyclophosphamide
(CTX, 100 mg/kg)E & T4 49 T dEZolA
(bone marrow, BM)E A%3}e] 2000 rpmoA 587+
225t ZAIE (bone marrow cells)E 3|3t3ich 22
23 IFAEE A=A AAY wEk Anti-Sca-1+
isolation MicroBead kit (Miltenyi Biotec, Bergish
Gladbach, Germany)2 2 REZ7|MZE Ea)stg),

RN
27T

44

2, 1y
1) HPLC 22| ¥ X|ENE A7
et 25 2282 BXL 93t HPLC (Waters 2695

USA)E= Agilent 1200 seriesZA4]
DAD
detector(Agilent Technologies, Germany), degasser(Agilent
Technologies, Japan)E ARESIHoH,
AL2] Chemstation software(Agilent Technologies,
= A3t HPLC 2ACE Y 2Ho el
EATAL 250 nm, 452 0.3 m¢/ming ARESIRL
F& Luna C18 column (250mm x 4.6 mm; partlcle
size 5 ¢ m, Phenomenex, USA)E ARE3SIETE AgU=Z
0.1% trifluoroacetic acid & 32} 7+ 2 BEUZ o}
NEYEZE ARgsigen, &uf v 2712 ohs 2o
(Table 1). e} BF9o] RFEQ] AFAECE Genistin®
REARE ol gRRAS St

system, Waters Co,

autosampler, column oven, binary pump,
software= Agilent
USA)

25°C

Table 1. Solvent gradient condition for HPLC—DAD

Final time (min)  Flow rate (m¢/min) A* B’
0 1.0 90 10
10 1.0 90 10
40 1.0 60 40
41 1.0 0 100
48 1.0 100 0
50 1.0 90 10
60 1.0 90 10

*Water with 0.1% trifluoroacetic acid
®Acetonitrile

2) HEEX

AEEARE BZ-Cytox assayd'*& oRE Fs}o] Ago]
ARgEIT Ao AAMAGOAIEE (human fibroblast cells,
hFCs)= 37T, 5% COz WiZIoNA 1 AZE wielet & ohx, =
= a8a T 2 225 (32 = 500, 250, 100, 50, 25,
10, 1 ug/mO)& 48 AZF Bt Asiqirt, wigE=E 6AIRE Aol
EZ—Cytox &4 10 u® Z+ wello] 715t AF & A7EA] H)
gltt o] plateE plate shaker (Lab—Line, U.S.A)°lA 3.5
speed® 5 EZF shakingdt®  ELISA leader (molecular
devices, U.S.A)oA 450 mmof|A] EF=E SF3sic}

M

—

0

3) ZSEEJIMZE (Sca—1")0IM ZEHEH

(1) RNA =&

C57b1/6 AF ol cyclophosphamide (CTX)E FAIL 4
o & giElZ(femur)olA Sca—1+ isolation kitE ©]&35}ed

X}

HI

2=

¢ oA, =F 18x F

2320 g 283 24 @

&

vy 9

Sca—1"HSCsE  &4Ea]3lo gzzozA rIL-3
(100 U/mD® rSCF (100 ng/mhE AZFAZ|AY EE=
rIL-3 (100 U/ml)¢} rSCF (100 ng/mDe| o (50 ug
/ml, 10 ug/ml %), =% (50 ug/ml, 10 ug/ml H%=), 11
T E 2FE (100 ug/ml, 20 ug/ml BE) 2EEE 34
7Hset ¥i%¥7] (37°C, COg, Napco, USA)ol siekstsict, uf
et & 2000 rpmoA 587 YHES ] AEHE A|AS
RNAzolBE ©|83tdq A|lxuE HEY § RNAE &3}
HHS A5ttt 353 RNAE diethyl pyrocarbonate
(DEPC)E A &3t 20 ule ZF%0) %o real-time—PCRe]

Apgshet,

oo}:/L(—J]

10

rlr o

(2) cDNA 34

A} (reverse transcription) W22 ZH]H total RNA
3 ugZ 75TCoA 5& B¢ WA (denaturation)Al7]L, o
2.5 wl 10 mM dNTPs mix, 1 w¢ random sequence
hexanucleotides (25 pmole/ 25 uf), RNA inhibitor2A4]
1 w0 RNase inhibitor (20 U/wf), 1 w¢ 100 mM DTT,
4.5 w0 5XRT buffer (250 mM Tris—HCl, pH 8.3, 375
mM KCl, 15 mM MgCl)E 7}t &, 1 w9 M-MLV RT
(200 U/w)E ™Al 7Fstal DEPC AHd SFR-EA HAF
Fo7t 20 w7t HEE sk o] 20 we ¥R RS
Z 4L F 2000 rpmolA 523 PAIAEEA 37C Y2
FZo|A 60E B THEAIA first—strand cDNAE At
ThE, 95ColAl 58 F¢F WAt M-MLV RTE £2/43}
ARl & Aol ¢kg®  cDNAE chain
reaction (PCR)o] AM&-3}s ),

polymerase

(3) Real-time RT—PCR& Tagman probe PCR master
mix (Applied Biosystems, Carlsbad, CA)S o]&3t =
RNAZH|2} Real—time RT—PCRo] A|ZAF A|Alof] wg} A]
FElch, ARRE probet= Table 19 7]&woileh 2zt
SAA e TAE mRNA WS negative controlized
glyceraldehyde—3—phosphate dehydrogenase (GAPDH)

mRNAS] #do] 7|1&g WStk Age o 1zm 247
EYsto] 23] Algstgion, Ho ]Eic B £ EFOAE Y
e e,
Table 2. The Probes Used in Real-Time PCR
Mouse gene Tagman probe sequence Dye
GAPDH 5'-=TGCATCCTGCACCACCAACTGCTTAG—-3' VIC
EPO 5'-AGAAAATGTCACGATGGGTTGTGCA—-3' FAM
TPO 5'“TAGGGGCACTGCACCAGATCATCAC—-3' FAM
1L-3 5'-CCCTCTCTGAGGAATAAGAGCTTTC—3' FAM
SCF 5'-CATTACAAAACTGGTGGCAAATCTT—3' FAM
c—kit 5'-TAGGGGCACTGCACCAGATCATCAC—-3' FAM
GM-CSF 5'-GCCCCCCAACTCCGGAAACGGACTG—3' FAM
— — + =
4) ZEZIIME (Sca—1")0IA ZEZA Chzlo] S4
ZEHAS R ZIAL (enzyme—linked immunosorbent assay)

C57bl/6 AF el cyclophosphamide (CTX)ES FAFSIL 4
] & g Z(femur)ol A} Sca—1+ isolation kitE ©o]-&3}o
Sca—1+HSCsE <583ty A dzde=2A4 rIL-3
(100 U/mD+ rSCF (100 ng/m)Z2 AFAZ|AY E=
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rIL—3 (100 U/ml)2} rSCF (100 ng/ml)oll o2 (50 ug/ml
FE), =% (50 ug/ml $%), 183 £ ZFE (100 ug/ml
FE) F2E A, 6AIZF & RPMI-1640 sigdo=z
Zt well& AAT & A2 #jgHoR 66 Al ¢ COy
A7 BigstaTt, g TES HAA sgdS
2000 rpmeflA 587 AAHESI FFHE 4, IL-3,
SCF, 12|11 GM-CSF¢ AJAHFS R&D Systemso|lA
gt ELISA kitsE& ARESt A=Ab Ao whah &7381¢

5) ZEEIIMZE (Sca—1")0lIA Y SMZ 2A

C57bl/6 Aol cyclophosphamide (CTX)E FA}SIL 4%
5 ¥ Z(femur)olA] Sca—1+ isolation kitE ©]-&3}]
Sca—1"HSCsS &8sl 4 =g o2A4 rIL-3 (100
U/mDet rSCF (100 ng/m)E A=ZAZ|AY E= rlL-3
(100 U/ml)&} rSCF (100 ng/mb)oll &) (50 ug/ml %),
=% (50 ug/ml %), 1831 F 2FE (100 wg/ml §%)
225 X#3tal, 6A17F & RPMI-1640 #jgHo= Z} well
< AFHS & Q2L wjfdoz 24 AZE B COp ZAujF
7114 eiFElAch Wikt & AFSNE AAY o
Sca—1"HSCSAZE 5 x 10° Cells/m¢ AE= 2A3t T 4C
oA WY FLHM (immunofluorescence staining)S AA|
slgom, ZtZo anti-CD117-FITC®} anti—Sca—1-PEE 4
I 3087 E2oA vhEAIFEY BRg & 33 ol PBSE
Algt & flow cytometry?] Cell Quest ZZI1Wg o0]83}o
CD117'Sca—1" BANZSE HEL(HZ B4 A3

6) Ctl, =5 J2ln & =20 2feh THHal oIt
3} (protein phosphorylation)

(1) Alzzufer 9 oA, =% 183 F XTE A

C57bl/6 AF ) cyclophosphamide (CTX)E FA}SIL 4
o & & Z(femur)olA Sca—1+ isolation kitE o]-&35}e]
Sca—1"HSCsE «EEste] P4 diRFo2A rlL-3
(100 U/mD&+ rSCF (100 ng/mDE AFAZ|AY F=
rIL—3 (100 U/ml)<} rSCF (100 ng/mb)oll o] (50 ug/ml
%), 5 (50 wg/mlEE) 181 T ZJE (100 ug/mlsE
&) FEES 208 53 FAl uigstact

(2) immunoblotting 2 W27} (immunoprecipitation)

o), =% 83 £ RJFES AP AlEQ cell lysates
(=20 ug)°ll Z+Z+ anti—phosphotyrosine, anti—GATA-1,
anti—STAT—5a/b (10 ug/ml)2} proteinA—sepharoseS 3
7kt 4Co|A 4A1ZF BEGAIZ] & 33 D-PBSE AlA3taL,
HIEFA|E SDS-PAGEZ £33t & PVDF membrane®]
ZoJA]A anti—phosphotyrosine—HRP (1: 4000)9} ¥FE-A
7 immunoblotting &4l 5t}

7) Biox| Zi2isid EM(semisolid clonogenic assay)
oz FEZI/IMZ B3} F1t =F

C57bl/6 Al cyclophosphamide (CTX)S FARBIL 49
% gEZEHfemur)olA] Sca—1+ isolation kitE o83}
Sca—1"HSCsE «5Egsle] 35mm ZFo|EZ%F rEPO %
rIL—30] Z&E 9= 9ty EZA vjeF vz (Methocult

H4100, StemCell Technologies)oll AAISIHTE oA (50 ug
/mls%E), =F(50 ug/mlskE) 181 & 2FE (100 ug/mls
DE AR 149 FTo] 22U 2E inverted Fu|F
(NIKON) o2 #zstn 1x104 HSCs B Z2UY 42 AABK
. 8719 #IEF D erythrocytes Fx= 370 01449 erythroid
cluster® Edel= Z2UE (CFU-GEMM ¥t BFU-E
(Erythroid—committed Stem Cells)2 ZEU] A oA Z+
Zro] tiAje} =F Hils F XFEY s 518 S5

8) SHEAN
= HolHe B¢ + ZFeAE YEth. FAE| L
X p<{0.059] unpaired two—tailed Student's t—testE ©|
&9t o ASSH BE AL a4 23 o4

A= A

|

i)

1. AEAPE 4

2 A AHgE A9t EF = diAiste REEY
oA AFAste Ft & FE2EL £ttt HPLC-DAD
E4E& B9t =F (CGD) F&2E& A& 78 AFFES
A5, ABAPECRZ FIE genistin EEES] UV
spectrum¥} WEE AJ7ko] U= E=F (CGD) FEE9
genistin (Fig.1A)9] #j&& ERIste] X RAJES 57459
I, sREHEAE oR] BCN)E =% (CGD)Y = FE
(Fig.1B)ollME A2 ES EIsiEct. e 245 F3
(Table 3) =% (CGD) #=&E9 genistin 3L 0.063
(mg/g)olRi, A BCN)E =% (CGD)Y =FE9
genistin &FE 0,035 (mg/g)E Ve th Genisting 2
ool HYuks, dF, 28I, NxEY F4] 9 B3 55
o] EuEe] ok (BCN)9F =% (CGD)Q 2FE9] A BAE
T 2480l RSk

oA
g o
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Fig.1. HPLC chromatograms of standard 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 naninosa (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 um,
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 md/min, and the injection volume was 20 1.

2400 2600 2800 3000 3200 MO0 J600 30O 40
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Table 3. Index Components in Quality of the Brassica campestris
var narinosa, Canavalia gladiata DC semen and their combinational
prescription extract.

Component Concentration | Rt Area Genistin Genistin
1 (mg/ml) (min) content (%) | content (mg/g)
Genistin 0.1 26.048 | 31,588 100
CGD 20 26.055 | 98,845 0.0063 0.063
+
B.CN (,:GD 20 26.055 | 54.914 0.0035 0.035
(1:1 mixed)

2. NIZEA vX]= FF

MEZEAS A AL AGoME  (human fibroblast
cells)oll Al EZ—Cytox assay 4%+ A3}, thl&E (BCN)
2 250 wg/ml olFONAFRE AEFAGo] UEHL, =F
(CGD)®} & =¢E (BCN+CGD) A3+ 500 ug/ml o)A
ANRE HMESHl Uehgth (Fig.2) 28 in vitroolH
Sca—1"HSCsollA] 28FA#A AP HESAo] Uehtx|
22 100 ug/ml oJHollA F3k3rt,

120 -
S 1o |
’:-;‘\ SG -
&
3
5 60 1
E
— 40 ol BCN
5 --8--CGD

20 1 —+—BCN+CGD

0

Control 10 25 0 100 250 300

Fig.2. 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
(BCNHCGD) extract. The results are expressed the meanzSE
(N=6). Statistically significant value compared with control group
data by T test (**p<0.001, **p{0.01).

3. REZ7|HZ (HSCs)olA real-time PCRS
o]83l xEFA a3y B4

o

Sca—1"HSCsolAl Z2dZZA#s {4 EPO, TPO,
IL-3, SCF, c—kit, GM—CSF mRNAS 243l Z3}, 2Ag
9 only HSCszol| H|8te] rIL-3+rSCFE a3t tjzo]
EPO, TPO, IL-3, SCF, GM-CSF ¥ c—kit®] mRNA &3
2L o] 28 ol FUIstlth, iR (control)el H]|EtH
oA (BCN) £ZEL EPO (Fig. 3A)(p<0.05), TPO (Fig.
3B)(p<0.01), 183 SCF (Fig.3E) (p<0.01)2] mRNA =&
o] = o&Hoz BAEE {4 A STHIFIE A
& = Aot 28I 2 (contro)oll Hstq EF (CGD)
2282 EPO (Fig. 3A)(p<0.01), TPO (Fig. 3B)(p<0.001),
IL-3 (Fig. 30)(p<0.01), SCF (Fig. 3E)(p<0.001), 18)x

T TH), BF 2901 £ 238 ot 2854 284 B8 47 11

c—kit (Fig.3F) (p<0.05)2] mRNA ¥do] & oEzo=z
FATE §o94 A ST AE ¢ 5 A BS o
Aot =5 2FEL 2T (control)ol H]st EPO (Fig.
3A)(p<0.001), TPO (Fig. 38B)(p<0.001), IL-3 (Fig. 3C)
(p<0.001), GM-CSF (Fig. 3D)(p<0.001), SCF (Fig.
3E)(p<0.01), 283 c—kit (Fig.3F) (p<0.01)2] mRNA 4
do| sk oEHoR FATH [ IA FTHITIE Ae
g 4 AN

olgjdt Au2 E uf £ x3E (BCN+CGD)o] Ztzte] ot
A BCN)Y =FFEE (CGD) T4l vlste] 285310

AR Aol istel A5EANE Uehls Aoz Az,

| &
with fl-3 (100 Uiml) and rSCF (100 ng'mi)
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Fig.3. 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 rlL—3(100 U/mQ)
plus rSCF (100 ng/ml) or treated with Brassica campesiris var
narinosa (BCN, 50, 10 ug/ml), Canavalia gladiata DC semen
(CGD, 50, 10 pug/ml) and their combinational prescription
(BCN+CGD) extract (100, 20 pug/m@) with rilL—3/rSCF. Sca—1"HSCs
were not treated (negative control; only cells), co—cultured with
rILl=3(100 U/md) plus rSCF (100 ng/md)(positive control), and with
Brassica campestris var narinosa (BCN, 50, 10 ug/ml), Canavalia
gladiata DC semen (CGD, 50, 10 ug/ml) and their combinational
prescription (BCNH+CGD, 100, 20 pug/md) 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 (*p¢0.05, **p<0.01, ***p<0.001).
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Fig.4. 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 rL—3(100 U/mQ)
plus rSCF (100 ng/ml) or treated with extract, Sca—1"HSCs were
not treated (negative control; only cells), co—cultured with rlL—3
(100 U/md) plus rSCF (100 ng/ml)(positive control), and with
Brassica campesiris var narinosa (BCN, 50, 10 ug/mQ), Canavalia
gladiata DC semen (CGD, 50, 10 ug/md) and their combinational
prescription (BCN+CGD) extract with rlL—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 (*p¢0.05, **p<0.01, ***p<0.001).
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Fig.5. 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.
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 rlL—3(100 U/mQ)
plus rSCF (100 ng/md) or treated with extract. Sca—1+HSCs were
not treated (negative control; only cells), co—cultured with rlL—3
(100 U/md) plus rSCF (100 ng/md)(positive control), and with
Brassica campesiris var narinosa (BCN, 50, 10 ug/mQ), Canavalia
gladiata DC semen (CGD, 50, 10 ug/ml) and their combinational
prescription (BCN+CGD, 100, 20 pg/ml) 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 (*p{0.05, **p<0.01,
**5¢0.001).
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Fig.6. 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/mQ)
plus rSCF (100 ng/md) or treated with Brassica campestris var
narinosa (BCN, 50 ug/ml), Canavalia gladiata DC semen (CGD, 50
ug/md) and their combinational prescription (BCN+CGD, 100 pug/m)
with rlL—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 rlL—3/rSCF for 20 min. After
20 min, then subjected to immunoprecipitation with o —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.7. 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
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 rlL—3(100 U/md) plus rEPO
(3 U/md) or treated with Brassica campestris var narinosa (BCN,
50 ug/md), Canavalia gladiata DC semen (CGD, 50 ug/ml) and
their combinational prescription (BCN+CGD, 100 pg/m@) with
rlL=3/rSCF. Number and compositon of hematopoietic colonies
per 1x10" Sca—1"HSCs after 14 days of culture in semi—solid
medium.
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