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Effect of Deer Antler Extracts from Various Origins and Parts on the
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Abstract — This study was performed to evaluate the hemopoietic effects of 6 species of deer antlers from origins and parts
in vitro. CD34 positive cells were isolated and confirmed the its population by FACS analysis. In a week liquid culture, there
was any statistical significance between extracts of three parts of six species of deer antlers in the experiments as colony forming
assay, proliferation assay, differentiation assay and observation of morphology. However, after 2 weeks- culture with extracts
of three parts of six species of deer antlers, colonies were counted. six species of deer antlers, such as middle part of Korean
nippon deer, upper part of Chinese nippon deer, upper part of Newzealand horse deer, middle part of Korea horse deer and mid-
dle part of Newzealand red deer, significantly increased the CFU-GM (colony forming unit garnulocyte-macrophage) of CD34
positive cells related to production of leucocytes such as eosinophil, basophil and neutrophil, while only middle part of Korea
horse deer significantly increased the BFU-E (burst forming unit-erythroid) at 1 mg/ml seggesting progenting red blood cells
(RBC). In the molecular study with CD34+ cells pretreated with cyclophosphamide, antagonist of hemopoietic activity, upper
part of Korean nippon deer and upper part of Chinese nippon deer effectively increased TPO involved in a late pathway of
hematopoiesis just like in ELISA assay of IL-3, TPO and GM-CSF. Taken together, these results indicate extracts of deer antler
had some hemopoietic activity still proposing more clinical study and more basic mechanism research.
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C57BL/6 6% T3 *3?4 |
A el A7l F ARSI %E*}%@-‘ﬂ iﬁ
& conventional system©.Z 22 +2°C, 1¥% 12A17F 200
-300 Lux2 ZH3EIaL 127417k B8 9 Akt A}
BEE IR EENE 22.1%, 2A 8.0%, 2 5.0%,
ZBE 8.0%, T 0.6%, 2 0.4%, AL BAA F37h
2o 323 FFIAL

AlE - 3 HEEKD-1), =2 HS(KR-1), =4t W 3h=
(KM-1), T54F Wi35(CM-1), 72 - = END-1), 72
W AZNR-1)2] 5t g AL E B3l st
AP ARSI

SR - 2 -] Y= FA 3¢S =R ¥aL
550°Coll X AL gt flojd wi7kA| ﬂt‘s}f\lﬁ HA A o]
Blol 413 § BAE ol 3R} Fe T

Leukopenia 3 thrombocytopenia & — C57BL/6 43
Foll cyclophosphamide (CTX, 100 mg/kg)E 27 FA} 42
5 5 FolA F9(bone marrow, BM)E 2 F 3t 2000
rpmoﬂlﬂ SE7F AR S]] <M 3 (bone marrow cells)

& 3)5slgieh ol AE &8 2mig ¥ 37°C I
Tzl 577 WAkt llﬂil A SA] 10mi®] D-PBS
& 71814 2000 rpmellA] 53F HAlEEEte] ARk

43| ZHOMZ(CD34Y) 82|12 _ Balg T4
¥Z ZYEAF(CD34HE F517] 918+ primary anti-
mouse CD34 (RAM34, 49E8"S A28t} ICESIA 1417}
Ll o 1= ) R MACS MS+/RS+ separation columns
of 43| B2 ¥ 0.5% BSAS} 2mM EDTAS %3
3t PBS (Phosphate buffered saline)® 1087} washingdt
Cellection™ Pan Mouse IgG MicroBeads kit (Dynal
MPC, USAXl #2Ht CD34%% #-2]3i5ith. £2]E CD34"
Aze] ghErg dolr 7| f13te] 4°CollA W FFHEA
(immunofluorescence stainingyS AAISIHEL, CD34" Al E9|
FITC-anti-CD34E 57 3027 E0llx RESAIZATh Wk
% 33] o] kIR AL R SIS £ flow cytometer
(Becton Dickinson, USA)Z CD34™ A& H413}5th

SA ME BM — 5%10' - 2x10° AEE 100 W) 02%
sodium azide(Sigma, St Louis, MO, USA), ¥ 1% bovine
serum albumin{BSA; GIBCOYE E3rsh= PBSl| H¥-5-A17]



o]

il 21El B EE ) 20 W ArkeE 3 4°C A}
Z Aol Al 3087 wHe-AIZT. 23] 93 MIFSIAL Coulter
Elite flow cytometer(Coulter Electronics Ltd., Hialeah,
Florida, USA)E AME-3te) 41381900 4 tlxto e
Z¥zke] | Et Aol thhisotype antibodyE AMS-313ATH.

ZEDME (CD34 )M =8EH FUX 24

RNA £& - ¥ RAZ(CD34)E $Hlolgx4H
RPMI-1640 vj o] 1A)17F Bt v dst & S 8535&
(100 ug/ml, 50 pg/ml, 10 pug/ml, 1 ug/miyg A3} 3717
<+ 971 (37°C, CO,, Napco, USA)P! v &3ttt mi
g 3 2000 rpmell A 5% AAl RSt FEAS AAg
I RNAzol’E ©]§3le] MZuS B|EH ¥ RNAE &
sk WhHS ®siic). %3 RNAE diethyl pyrocarbonate
(DEPC)E X3 20 e} Z5<rel =] RT-PCRY| AR&-s)
giq_.ZS)

AMAL-EEEA AMBIS (RT-PCR) — SHA} (reverse
transcription) k3~ FH]H total RNA 3 pge 75°CollX 5%
%ot ¥ A (denaturation)A] 7] 22, ool 2.5 ul 10 mM dNTPs
mix, 1/ random sequence hexanucleotides (25 pmole/ 25
), RNA inhibitor2A] 1/ RNase inhibitor (20 U/wd), 1 p!
100 mM DTT, 4.5 pl 5xRT buffer (250 mM Tris-HCI, pH
8.3, 375mM KCl, 15mM MgCL)E 7}t &, 1 we] M-
MLV RT (200 Un)y2 ©) 71312 DEPC A€ SHT=
A AE Byt 0wt H=EE Eh o] 20p] vES &
tole Z AL H 2000 pmellM 5327 D437E 37°C

i

h=} =
3l Z=zoA] 608 B9 BF2A|A first-strand cDNAZE
A3 ok, 95°ColA 57 B9t WAEle] M-MLV RTE &

2431 A171 F ol ¢EE cDNAE polymerase chain
reaction (PCR)°l| AH&-8}3ATt,

cDNA PCR - PCR-Z Primus 96 Legal PCR system
(with high pressure lid, MWG in Germany)Z ©|-&8t] 4
ik, vhg-2 ofv) 9E 3o} cDNAS FIFL= A}
£33, F8o|| et primer= B-actin, interleukin-3 (IL-3),
granulocyte macrophage-colony stimulated factor (GM-
CSF), stem cell factor (SCF), ZL2]3L thrombopoietin (TPO)
& 23] 9)5le] sense primer (20 pmole/u/)e} antisense
primer (20 pmole/u)E EFste] 1 WE 7Vetar, Al 3w
2.5mM dNTPs, 3 u/ 10 x PCR buffer (100 mM Tris-HCI,
pH 8.3, 500 mM KCl, 15 mM MgCl,), 223 0.2 W Taq
polymerase (5 UuhE F7Fs U 35 907} 30 5=
2 Bd5F5E 718l3L predenaturation; 95°C, 5%, dena-
turation; 95°C, annealing; 55°C, 1%, elongation; 72°C, 1%
& 25 cycles3t ¥ postelongations 72°ColM 3t BF] =
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Table I. Primer sequence

Sequence (5'-3")
sense TGGAATCCTGTGGCATCCATGAAAC

Primer name

B-actin
antisense TAAAACGCAGCTCAGTAACAGTCCG
_— sense GAAGTGGATCCTGAGGACAGATACA
] antisense GACCCATGGGCCATGAGGAACATTC
sense TAGAAGTTTGGCAAGGCTC
GMCSF
antisense CGTGTACAGCTTCAGTTTCC
SCF sense TAACCCTCAACTATGTCGCA
antisense CGTGTACAGCTTCAGTTTCC
sense CCTCTTCTTGAGCTTGCAAG
TPO

antisense AGCCCATGAGTTCCATTCAC

Ao Z PCRE #8389 T) Z+ PCR products 20 pl#
1.2% agarose geloll loadingdld 120V 2210l x 2087+ A
719%-8 Esled 24813t PCR producte] & Windows
1D main program (AAB, USAYS o|8-3led 3zt (height,
Hyo. 2 243

Oligonucleotide®] §171¥1E-& Table 13+ 2t}

ELISAD] ol ZEZA CREEEH — xdmA|E (CD34)
Z 12 well plate] 2x10° AEE 7} wellell 73 F ¢
glold3 A3 RPMI640 %A 2 overnight 71T} =
4222100 uyg/ml, 10 pg/ml, 1 pg/mhe 23kl A1
3. RPMI-1640 ¥ 02 7} wellE A& g & AH22 v
ofello @ geAIZE B¢t CO, A W|d7IoA] ugsisict. wl
o Za% AHA vl 2000 rpmelA 5 AAEEE
AEdg 34, TPO, IL-3, GM-CSF enzyme-linked
immuno-sorbent assay (ELISA) kit (R&D system).2- = A
B

Nchgo| &5 o cisiM|zo| &5 — A<k H7hA) heparin
st #MFH 8 AHE S Iscove's modified Dulbeco
medium (IMDM, GIBCO, Grand island, USA)2. = 2 — 44}
X317 Ficoll-paque(specific gravity, 1.077 g/mL; Pharmacia
Fine Chemicals, Piscataway, NJ, USA) FHAIA A&
A 400 g2 30827+ Y3} Ficoll-paquest 7 Aol
MEZ=S AH ) 10% 8] EA (fetal bovine serum, FBS;
GIBCOYS 63 IMDMO.2 33] Al|H lut. >

Zet M BM - 1.2% methylcellulose(Fisher Scientific,
Fairlawn, NJ, USA), 30% FBS, 2 mM L-glutamin(GIBCO),
0.5 mM Hemin(Sigma Chemical Co.) % 10 M 2-merca-
ptoethanol(Sigma Chemical Co.y& ¥-f3h= IMDMZ: HiA)
Z3ked 35 mm Petri dish(Nunc)oll 1 mi®] FO2 355 Hf
okstoict. ol dish® 1x10° AEE Hol 5% 37°C, CO,,
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A & o] Wi gTIolA 149 7F wiFe & =N
7 sl A durAQl 7] ulgl colony-forming unit

granulocyte, macrophage(CFU-GM) %2 burst-forming unit-
erythroid BFU-E)E Al33ct. A H4) oAl =8 F
%% 9 28 AAAAE A7repsien w34 B4 o

734l kit-ligand(KL; R&D system), interleukin-3(IL-3;
R&D system) 2 erythropoietin(EPO; Amgen)S 77} 20
ng/ml, 50 ng/ml 2 6 Umie] == A7letgie:

NcHE CD34 24 M=o o] &t it BEsifs
- 20% FBSE $-43h= IMDME WA 2 3o 2% 10°
CD34%%4 xﬂ 5 248 wFe) Zh 1 mie] YO.E 3TE
vl kst ZH7te] =8 525 10ug/ml 3 100 ug/m!
o FEE ﬂﬂokﬂ FEEC] CD34 FIAES] S 2 £
3ol WA= JEE B }3}55} st dizaols F5a
< H7pskA] &9Urh 5% 37°C, CO,, ¢ & de]e] by
F7INA TATE "ﬂ—lﬁ—g 3—%"3}04 EAEATE Al
EFE SAEAL, 72 AERAS F38) CD34 PIME
E—Q %l 5‘4% Z:@HL‘—TEO 521—’? Fl4x(bone marrow homing)
Fw B2l CXCR4 &
kil 78‘:% %"]Oﬂ 5—23 O}ﬁ‘jr. o w ek 948 ¥4E
Aldsted et g4 Al S f-75 gjlsiint. g
d M| AR cytospins MBS Quick Staining Kit
(Leukostat; Fisher Scientificys ©]-&3le] G 5 s} &
n el Aol g Al 0

BAHXNE| - et o2 FE A2 A3 means
standard error® 7| E3SIA T 7214 HS-2 Student's r-test
4 2PEE o8sie ARt

ERANEC] m

#ut ol pE

S|EHAL - BlHge] AIAE ddle 30% PR3l
o} Fue} e BF 30% o 1 AL AR -
B Shh7hA] 3Eseke) ke Aol AA T 54k w3}
=0 FolEy) soirt slEgeke] e ol Fuiet &
7ol & AR} §lee efnlsitt. zeu F4k Fdiet 8t
the] 3| go] e A dis) AA Y] A sfEee
99 5845 25 dot 7MEE st A5 £
st 1 F UATS FHeted Ao ARE-SIASL, ZH A A

o8 AL 737} 33) AAEIEEE 2 A3} Table 2

=8 $§%0| =8 ¥ 2siof| OX= P& - =8 F

S AA 55 ozl FEE 2Y ARt A A
7Fe 3% Colony forming cell assays= & 5744
W ahE AR AT B =4

progenitor*| .5

9
Table II. =839 3%

=49 T/ 2 ¥4 3 £ % (%)

=3 A5 A 23.7

=3 A5 Fo 28.93

=3F A5 s 38.97

TERE A5 A 26.5

FARE HE F 28.9

FAA= AF sih 36.7

=2k & A 2743

23 g5 Fd 35.3

=2k Q& & 35.33

FEA= & 25.7

FARE )5 FO 30.6

FAA=E = 3 37.5

=tk wfshE Al 26

A4 ujEtE Sl 343

=4 wjgkE Bl 33.83

A mhsk= g 28.87

SAat msks S 37.57

ik wisks s 40.03

=809 EdF 13 23] 33 Mean

% (%) 348 354 35.7 35.3
BH(%) 35.7 36.0 34.3 35.3

2o Wairl= mixed-CFC assay”} AFSEAIRE, 657 5
sl =& F2EL sislal 277 vgslal 2R Ao A
W 7§73 BFU-E(burst
forming unit erythroid)®} eosinophil. neutrophil, basophil®]
A2 HEAE T (Granulocyte)?} Th}A3E (macrophage)
So] Wy A3 FEE CFU-GM(colony forming unit
granulocyte and macophage) S A1<=313t}

=g F2Eo| 28 AR A A AR-S B A

o

2 erythroid progenitorA| X

al9ict. 2 KL, IL-3 2 EPOZE 27+ 10 ng/ml, 10 ng/ml 3
1 Umie) =2 Hriste) B4kt

=229 H7REIA ek glzAE 1x10° CD34%
o] 28 AAAAE 7inste] Mgt F- 9 BFU-EE
Astact, w7 YAz Poishs CFU-GME ol
o] 153+ 0.670 IPAT, 657 FSIUNE 58 FE=5
1 mgmi®] $%9 CFU-GME 37 A3 75+ thx

5
He

Ao
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o H]8] KM-2, CM-1, ND-1, KD-2, NR-2 &7
oA A V1=, 8T progenitord} BA=l= BFU-
ES] AFMNE o] 40.0 + L.OAQIY B3] ©4 KD-
27re] oA e 1 2. '

Y 58 FE2E 10 mg/mie] ZE=ANHE CFU-GM
9] AFdX e R 153+0.670] H3 KM-3, KD-3,
NR-2 594 Z71ehe AFE o HiEA] Auithe] &1
sltka B 4 913, BFU-EAISFIIME thZF 400£1.0
7ol )8} NR-19F0] 27151 eh. 2y} =89 st
density®&ol] A}A| MEZA T &t FAo] HA &
& Zo| O A o) Al BV Fol AL mgo] =
RAXE A7 F7HTE ATS HJAT CFU-GME)
TE A7 7 AT WE fAlR 2EE B
A},

CD34 24 MIZEe| £B| Y2t HHek

=8 FES0| CD34 24 M=ol 4o D|Xl= WE
— WA AWE(cord blood) CD34 A Eo)| thal] F2ES ¥
A ek 7% 7Y ok 3 QA AlZEpols W glo) £
HAY HEFEFES 247} 10 ug/ml F=AE ND-15H]
gzl vsf Ao e 582 BF Sk ATE
HRA, 100 pg/mi®] FENME KM-1, NR-1, KD-1, ND-
10] tiEZel ¥al Frlsle A4S BRI 2t £

Table IHI. Effects of upper part extracts of six species of
deer antlers on the proliferation of cord blood CD34" cells
in 7-days liquid culture

Species of No. of cells (x10”)
Deer Horns 10 pg/mi 100 pug/m}

KM-1* 29+0.1 26102
NR-1 25103 24+03
KR-1 20+02 1.4+03
CM-1 21202 1.6+03
KD-1 29+04 2.6+0.2
ND-1 1.5+£03 26103
Without extract 2.1x04 2.1+04

CFU-GM and BFU-E colonies were counted following 2
weeks-culture of six species of deer hom extracts with hemato-
poietic growth factors (10 ng/m/, KL; 10ng/m/ IL-3; 1U/mi
EPO). Data are expressed in the meantSD of the numbers
of “ colony-forming cells from triplicate culture from twice
experiments.

22+ =EKD-1), 4 HEKR-1), =4 vIF=2(KM-1), 5=
b i EE(CM-1), FEA= & (ND-1), 7= HAENR-
1); 10, 2,5, 3;3}* It means the siginificant differnce
between control and samples by student #test. * P<0.05,
**P<(.01,%%* P<(.001

Kor. J. Pharmacogn.

w2 fol Hils AT & AN BT vxLYd
Eo] H7} glo) 747 vzt - CD34 4 A Ee
e wjoFAd) vis) & 50% AAasta o, 71er A3
CD34 YAAEZ B & FAFSIEHTable 3, Table 4).
223 o (peripheral blood) CD34 Al e tsle oz

o

i

Table IV. Effects of upper part extracts of six species of
deer antlers on the percentages of cord blood CD34" cells
after 7-days liquid culture of cord blood CD34" cells in the
presence or absence or various deer horn extracts

% CD34" cells

Species of
Deer Horns 10 pug/ml 100 ug/ml
KM-1* 532 54.3
NR-1 51.2 577
KR-1 51.4 51.1
CM-1 49.7 522
KD-1 50.6 54.4
ND-1 52.4 54.9
Without extract 53.6 53.6
Before culture 934 934

2x10° cord blood CD34" cells were cultured for 7 days with
or without various deer horn extracts in the concentrations of
10 ug/mi and 100 pg/mi, respectively. Data are the meantSD
of the numbers of total cells from triplicate culture.

#=H2 IE(KD-1), F4F HE(KR-1), 2 ASEEKM-1), T
Ab W3HE(CM-1),FEAE END-1), FEHE HS(NR-1)

Table V. Effects of upper part extracts of six species of deer
antlers on fold-expansion of colony-forming cells in the
presence or absence of deer horn extracts after 7-days liquid
culture

Fold-expansion of colony-forming cells

Dsel;:cgzn(;: 10 pg/mi 100 pg/m!
CFU-GM BFU-E CFU-GM BFU-E
KM-1 06+02 06£0.1 0502 0.6%0.1
NR-1 05+02 0501 0502 04+£0.1
KR-1 0.6+01 06+£02 0501 05%0.1
CM-1 05201 05+£0.1 04%£01 04z£01.
KD-1 0602 06+£01 0502 06+02
ND-1 04+02 0402 0501 06=x0.1
Without extract 0.5+0.1 0.5£02 05+0.1 05%02

Cord blood CD34" cells were cultured for 7 days with or
without deer horn extracts in the concentrations of 10 pg/m/
and 100 g/ml, respectively. Data are the per- centages of
CD34" cells analyzed by flow cytometry.

*ZAF IE(KD-1), =4t AE(KR-1), T4 WS EKM-1), 5=
AF W F=(CM-),FERE tE (ND-1), 7AA= HENR-1)
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o] cord blood AFEXT} Ho] 1.9+ 040IAAIN 6557 =&
A5 E A3 AS-ols dzTel vls) KM-1, NR-1,
KR-3, CM-3, KD-1 5°] thzdl vl&) 20% ol AE 2
218 ZHsIRATE 2t kel HAE A7) ol Yok
(Table 7).

52 F280| M2t 8 M= E=20| o[Xls HE - =
& 3589 371 glo] AN CD34 ¥ AEZE 77 v
F3lil CFU-GM % BFU-ES AlFd 739, 58 #5355

10 ug/mi 100 pg/mie] FE 2 A7isted wjddt 7ol
233 fArEl o™ FEE k] fols Aole B

Table VI. Effects of various deer horn extracts on the
expression of CXCR4 on cord blood CD34" cells in 7-days
liquid culture

Species of CXCR4 expression on CD34" cells (%)
Deer Horns 10 ug/mi 100 pg/ml
KM-1* 69.2 68.1
NR-1 65.2 71.1
KR-1 70.8 66.7
CM-1 70.2 70.5
KD-1 68.6 69.9
ND-1 71.6 70.3
Without extract 68.1 68.1
Before culture 96.5 96.5

#=F gIS(KD-1), F4F HE(KR-1), At siB=S(KM-1), 5=
AF i BHE(CM-1), FEAE HEND-1), FTEHAE HENR-1)

Table VII. Effects of three parts extracts from six species of
deer antlers on the proliferation of peripheral CD34" cells in
7-day liquid culture

Species o. of % Species No. of %
cells control cells control
KM-1 25401 131 CM-1 1901 100
KM-2 19+03 100 CM-2 16100 84
KM-3 16104 84 CM-3 234203 121
NR-1 2302 121 KD-1 2302 121
NR-2 1.7+0.1 89 KD-2 1.8+02 95
NR-3 21401 110 KD-3 20403 105
KR-1 18£03 95 ND-1  1.7x£0.1 39
KR-2 18102 95 ND-2 1.6+03 84
KR-3 23+02 121 ND-3 2.1x0.1 110
Zfr’;;t 1.9£0.4 Zfrf;t 19104

#=2F IE(KD-1), F3F AEKR-1), S 3FEKM-1), T
AF W= (CM-1), FERE HEND-1), FEARE AFNR-1)

11

Table VIII. Effects of three parts extracts from six species
of deer antlers on the expansion of peripheral CD34" cells
after 7-days liquid culture

Fold-expansion Fold-expansion

Species D34 cells PSS of CD34" cels
KM-1 0.7£0.2 CM-1 06101
KM-2 06+0.1 CM-2 05+0.1
KM-3 05102 CM-3 06+0.2
NR-1 0.610.1 KD-1 06+02
NR-2 0.6+0.1 KD-2 0.6+0.1
NR-3 06+0.2 KD-3 06+02
KR-1 0.610.1 ND-1 05%01
KR-2 0.6£0.1 ND-2 05102
KR-3 0.7+0.2 ND-3 06%0.1

Without extract 0.6+0.1  Without extract 0.6%+0.1

2x10° mobilized peripheral blood CD34" cells were cul-
tured for 7 days with or without various deer hom extracts
in the concentration of 100 ug/mL. Data are the meantSD of
the fold-expansion of CFU-GM and BFU-E, respectively.
1x0° input CD34" cells gave rise to 7046 CFU-GM and
607 BFU-E, respectively.

*Z2F hE(KD-1), F4F AE(KR-1), At WE=(KM-1), =1
2 W32 (CM-1), FER= tIE (ND-1), FEHAE HS(NR-1)
1A, 23, 3.5

Table IX. Effects of three parts extracts from six species of
deer antlers on the expansion of colony-forming cells after
7-days liquid cultue

Fold-expansion
of CFC

CFU-GM BFU-E

0601 06£01 CM-1
KM-2 05+01 0500 CM-2
KM-3 05+0.1 05+£01 CM-3
NR-1 05%0.1 05£01 KD-1
NR-2 05201 05+£01 KD-2
NR-3 05%02 05+0.1 KD-3
KR-1 05+0.1 0501 ND-1
KR-2 05+00 05+01 ND-2
KR-3 05+%02 05+£01 ND-3

Without 5405 05£02 VU 5402 05302
extract

extract

2x10° mobilized peripheral blood CD34" cells were cultured
for 7 days with or without various deer hom extracts in the
concentration of 100 ug/ml. Data are the meaniSD of the
numbers of total cells.

#2221 2(KD-1), F4 HAFKR-1), =73 WHSFEKM-1), T
A TiEE(CM-1) AR TS MD-1), TRAE A5NR-1) 1;
g, 25, 3;8H

Fold-expansion
of CFC

CFU-GM BFU-E
05+01 0502
04+02 04102
05+0.1 05+0.1
05+02 05%0.1
05+£0.1 05%0.1
05+02 05+£02
04+0.1 04+0.1
0401 05x0.1
05+0.1 05%0.1

Species Species

KM-1
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Table X. Effects of three parts extracts of six species of
deer horn on CXCR4 expression on peripheral CD34" cells
after 7-days liquid culture with or without various deer horn
extracts

CXCR4 expression CXCR4 expression

Species  CD34" cells (%) P on CD34" cells (%)
KM-1 445 CM-1 44.8
KM-2 45.6 CM-2 46.6
KM-3 454 CM-3 50.1
NR-1 49.8 KD-1 48.4
NR2 50.1 KD-=2 493
NR-3 46.8 KD-3 48.5
KR-1 453 ND-1 44.8
KR 48.1 ND-2 493
KR-3 49.7 ND-3 4715
ith i
T
s

*#k E(EKD-D), F4F HE(KR-D), 4 FISEEKM-D), T
A Ti3E(CM-1), TEHE tIEND-1), 72H= HAFNR-1)
174, 2.5, 3;8l)

Kor. J. Pharmacogn.

Table XI. Effect of upper part extracts of six species of deer
antlers on cytokines production level in CD34+ hemopoetic
stem cells in mice with leucopenia and thrombocytopenia by
ELISA analysis

Cytokines Production Level (pg/ml)

Group
IL-3 TPO GM-CSF

CD34" cells 352 103.6 22.1
ConA +1IL-3 479 157.8 68.8
ND-1 100 51.2 115.2 235
(ng/mi) 10 50.3 188.5 28.4
NR-1 100 63.5 128.4 25.5
(ng/mi) 10 53.2 132.1 29.1
KD-1 100 432 118.8 23.1
(ng/ml) 10 455 132.3 25.6
KR-1 100 58.9 190.3 485
(ug/ml) 10 62.3 127.5 44.2
CM-1 100 6222 337.6 35.6
(ng/mi) 10 55.3 307.3 34.5
KM-1 100 63.2 482.3 75.6
(ng/mi) 10 58.6 398.2 64.2

F4 hEEKD-1), F2F HFEKR1), F HAZEKM-1), T
2F fSE(CM-1), FEA= gEND-1), 7THA= HENR-1)
17300

A7 asital AFRE T

=2 FEE0| =8 {HEA DXl HE - I F
29] =g 2% 5] CTX(cyclophosphamide: 100 mg/kg)=
29 leucopenia®} thrombocytopenia A§FS] CD34" 23
BAZNM 284 Aol ETRIES] HHFEE AESINTH
(Table 11). = A3} IL-3 mRNA §-32 438 RE 5§
FZEM, 8o F4& K== TPO mRNAE =&
ND-13} ZAEe) 1 pe/ml B=0iM, S=olglE-2 100 ug/
mleF 10 pg/mie] FxoA, 4t mlskE-2 10 pg/mie] F%
i @A WAZIHE eI, SCF - mRNA F34F
E FRAE g, fHds A2 b A, 34 st
2, Fk nj3l2o)q A LHAZ7HE Ve, GM-
CSF mRNA 527 B8 nE 2o A 434 2
e nylout, B3] 4t A&, Stk wighs, 4w st
Zor 2 A B ZUHE el g 5 UATHEg L,
Table 12). o3¢l AxE Hol A2)a Fdo| g 28 &
A Z(CD34%el gt 25:7F A|8E colony assays= 2|7]2)
E ARt QIAT 15774 23}, S T2 e 9
g2 & f94 "Hapt gided, dexd, 5 cyclopho-
sphamidecl 2|g Wl Fdol] s 28/ g0l
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Fig. 1. Effect of upper part of six species of deer antlers on IL-3, TPO, SCF, GM-CSF, and B-actin mRNA expression (M : marker,
1,12: CD34" Hematopoietic cells, 2,13:ConA + rIL.3, 3:ND-1(100 pg/mi), 4:ND-1(10 pg/ml), 5: ND-1(1 ug/mi), 6: NR-1(100 pug/mi),
T:NR-1(10 ug/ml), 8: NR-1(1 pg/mi), 9:KD-1(100 pg/m/), 10: KD-1(10 ug/mi), 11:KD-1(1 pg/ml), 14:KR-1(100 pg/m/), 15:KR-
1(10 pg/mi), 16:KR-1(1 pg/mi), 17:CM-1(100 pg/mi), 18:CM-1(10 pg/ml),19:CM-1(1 pg/mi), 20:KM-1(100 pg/mi), 21:CM-1(10 ug/

ml), 22:CM-1(1 pg/ml)).

Table XII. Effect of upper part extract of six deer horns on
the cytokine mRNA expression level in CD34" hematopoeic
stem cells in mice with leucopenia and thrombocytopenia
induced by cyclophosphamide

Cytokines mRNA expression (Ht)

Group
IL-3 TPO SCF  GM-CSF
CD34+Cells 102 127 86 61
ConA + rIL3 190 124 200 191
100 178 103 100 55
ND-1 10 197 103 193 53
(ng/ml)
1 183 174 188 1
100 201 139 195 60
NR-1 10 196 109 118 53
(ng/ml)
: 1 187 103 67 60
100 136 99 93 71
KD-1 10 112 108 84 52
(ng/mb)
1 90 173 70 70
100 204 132 209 122
KR-1 133 133 93 08
(ug/ml)
1 200 127 200 61
100 179 157 168 108
CM-1 10 206 187 189 61
(ng/ml)
1 133 123 193 66
100 201 129 194 206
KM-1 10 110 154 173 125
(ng/mi)
1 0 134 215 55
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