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Table 1. Comparison of antler production method in various countries
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=12 . . A}o];;z 3;7]. A R
== nﬂﬁ}—.i(Ceruus nippon manchuricus) Sebely Hebd Abopura) 222 Silage
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e A= (99 E)) (Cervus canadensis) e S N
53z, B eH
HEY Fx
zF gdl=tlol (Cervus elaphus) vz vels
u = A =A(98)E]) (Cervus canadensis) e ey Bx =
A= (9 E) (Cervus canadensis) GEH Bx ojm
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qAENEL EF 212 9 HEF 59| FARE ALE Table 3. Mineral contents of antlers in various deers
Hx glon oo vha] FFZo| M= =] XA AR Item Elk Elk  Red deer Sika deer
492 o)) AALS =8 3ho] RHBE o) v AT Calcium (%) 993 1024 1027 -
0, -
W ol FARAE % 4L ol8en Ut phophorus ) 499 562 5%
() R - - -
. 3 Magnesium (%) 027 0.25 0.25 -
Mg FBU £ UXE 53429 tl| Fe (ppm) - 35600 370 61.15
AR =g A5 o] vl Wl oM, & S(1 <2 v Mn (ppm) - 4.00 5 1.87
Bl #9858l s} AU FEE Trace e 21 BT B N
ments®t Ganglioside 2 frelobr]eitE Bl w sk 43 4 Pb (ppm) - 0.11 0.11 8.13
A E or7te] ztolzt UULS-S HAdPT ?l‘ 2L =Y Cr (ppm) - 0.79 0.73 2.43
AP ZAEY FUE] F FEA SIS sRASA
ol F o] &3 Bl HES FALEH é»} oju] = A} Table 4. Lipid contents of antlers in various deers
20 oA viEtE L FAG oY FEYojrTh ot Item (%, w/w) Sika deer Elk
39ty B ustgdom Ca P, Mg, Fe 2 Zne ) Total lipid 2075 722
 EAel AskEO AETIOl T 2515, Mn, Co S e ol i o
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i} _ phingo phospholipi ; |
deer)d] RS E4F A7 A9 Aol7} glvke A3 Connective lipid 758 0.14
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Table 2. Proximate composition of antlers in various deers*

Korean spotted

Item Elk Elk Elk
deer
Crude protein 62.14 61.30 3984 59.245
Ether extracts 3.64 3.10 4.08 5.7825
Crude ash 30.62 3210 2512 -

*Domestic deer antler.
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Table 5. Amino acids contents of antlers in various deers®

Item Korean Sika deer Elk Bk Red deer  OTmosan Range
spotted deer deer
Aspartic acid 561 3.85 428 5.60 3.96 487 3.85~5.61
Threonine 2.58 1.85 1.90 2.23 1.88 2.31 1.85~2.58
Serine 251 2.13 2.15 257 2.25 2.60 2.13~2.60
Glutamic acid 7.71 5.74 6.67 707 “581 6.96 574~7.71
Glysine 9.49 6.15 9.04 12.03 6.13 6.69 6.13~12.03
Alanine 528 4.05 451 494 .3:89 461 3.89~5.28
Valine 3.37. 1.66 2.43 254 1.63 2.46 163~3.37
Isoleucine 1.38 1.06 1.10 1.08 1.13 1.25 1.06~1.38
Leucine 478 2.60 341 426 292 3.71 2.60~4.78
Tyrosine 1.49 092 1.06 1.15 0.87 147 0.87~1.49
Phenylalanine 2.65 161 1.89 224 2.13 2.50 161~2.65
Lysine 4.09 2.56 3.22 3.99 2.28 3.52 2.28~4.09
Histidine 1.93 1.64 1.24 193 1.75 2.11 1.24~2.11
Arginine 478 3.61 425 371 3.76 421 3.61~4.78
Proline - 531 - 5.29 5.16 554 516~554
Methionine - 0.60 - 058 0.45 0.67 045~0.67
Cystine - 0.00 - 0.59 0.31 -0:12 0.00~0.59
Tryptophan - - 0.33 0.33
Total 56.15 45.34 48.14 62.13 46.31 55.60 45.34~62.13

*Domestic deer antler.

Table 6. Mineral contents of antlers produced in various

countries

Item Korea Korea

Canada New Zealand

Calcium (%) 9.93 10.24 8.0025 10.27
Phophorus (%)  4.59 562 4.4425 522
Potassium (%) 054 - - -
Magnesium (%) 0.27 0.25 0.15 0.25
Fe (ppm) - 356.00 - 370
Mn (ppm) - 4.00 - 5
Zn (ppm) - 65.00 - 72
Cu (ppm) - S| - =)
Pb (ppm) - 0.11 - 0.11
Cr (ppm) - 0.79 - 0.73
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Table 7. Ganglioside contents of antlers produced in various countries

Contents of ganglioside (ig/g)

Samples Rf 0.39 Rf 042 Total
Upper part 1174 900 2074
New Zealand deer horn Middle part 374 344 718
Lower part 727 376 1103
. Upper part 233 190 423
China deer horn (red deer) Lower part & 99 167
. . Upper part 1637 1225 2862
China deer horn (japanese deer) Lower part a1 248 759
Upper part 740 979 1719
Soviet deer horn Middle part 294 364 658
Lower part 9% 246 341
Alaska deer horn Upper part 611 435 1046
Cervi Cornu N N N
Min N N N
Max 1637 1225 2862
Mean 530 459 989
N: Not detected.
Table 8. Amino acids contents of antlers produced in various countries
Item Korea Korea Canada New Zealand Range
Aspartic acid 4.28 560 6.91 4.89 4.28~6.91
Threonine 1.90 2.23 3.22 1.86 1.86~3.22
Serine 215 257 3.3925 2.08 2.08~3.39
Glutamic acid 6.67 7.07 10.445 6 6.00~10.45
Glysine 9.04 12.03 11.745 10.72 9.04~12.03
Alanine 451 494 7.275 417 4.17~7.28
Valine 243 254 4.175 2.13 2.13~4.18
Isoleucine 1.10 1.08 1.8975 0.84 084~1.90
Leucine 341 4.26 6.105 345 341~6.11
Tyrosine 1.06 1.15 1.8125 0.94 094~181
Phenylalanine 1.89 2.24 3.4025 185 1.85~3.40
Lysine 3.22 3.99 3.9875 2.83 2.83~3.99
Histidine 1.24 1.93 2.0975 158 1.24~210
Arginine _ 425 3.71 59725 3.2 3.20~5.97
Proline - 5.29 - 49 490~5.29
Methionine - 0.58 - 0.47 0.47~0.58
Cystine - 0.59 - 0.28 0.28~0.59
Tryptophan - 0.33 - 0.27 0.27~0.33
Total 48.14 62.13 72.4375 52.46 48.14~72.44

Table 9. Composition of Antlers produced in various deers

. Deer
Composition — -
Maral Siberian Chinese spotted

Moisture 1163 1161 11.92
Solid (%) 88.37 88.39 88.08
Ash 35.57 30.54 34.05
Organic substance 528 57.85 54.05
Fat (%) 3.16 3.06 3.74
Nitrogen (%) 9.68 10.96 9.81
Ash content (%) - - -
Calcium 3555 33 34.65
Inorganic phosphate 45 415 435
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Table 11. Effect of EEPA on L-[’HINA uptake into brain
slice {(mg/mL)

Concentration of PHINA uptake

EEPA Pmol mg protein % of control
Control 16.8 (0.48(6)) -

0.1 126 (0.26°(6)) 75.0

05 80 (0.867(5) - 476

10 56 (0.267(6) 33.3

Each value represents the mean (SEM). The number of
experiments is shown in parentheses. Significance, p<0.01,
"p<0.001 vs. control.

invitrod| Al vF--2:9] 7} microsomal & &M =& o€t
£ FZE°| NADPH A XA ¢ A&l A chloroform
7vell 98] f5 = malonedialdehyde(MDA)9 ¥H4-&
A3t L (Table 13), Ph§-20] H& FE28S 797 4
T FAEAES W MDA Ao fFodoz g4astdy
(Table 1)1 B3} Fc}, o] = 4ta gujzde] 27182 &
e E 7] Hakst A At 89 AP s BE
© Aoz dddHg

HIsEH &1t
=589 WAFZ AT g AFE Shin F(2)FH

Wagner 5(25)°l 184 25 0, Shin 5(24)< 732
degbgeto)d] 588 AFudozs st B 3 oe
% FEE0 "WY7sHARY) Jdvn Husgon,
Wagner (25)-& clearance testol] 23t HI7)%59
ne Z8F2EY 98 HEY A7 589 B ¢
NS FE2EL vhv20 4497 FFF3 ¥ carbon
particle AW ALt A M Lo 2 F2H20] 10 mg/
kg/day FA] &7 vlEtd Fo4%0e AadL5
2 ANE VEdlo] g FEE FoFo AFA S
(HPF/d 27 1582 A t2FEE A3 phago-
cytosis 3522 4# A zymosan 50 mg/kg EFY F
oA et Aol FLF AAE el Ack(Table 15)1 B
Ron, WUy 84S Yehie g2 S dotr

Table 13. Effect of ethanol extract from Antler on the chlo-
roform-induced MDA formation in mouse liver microsome
in vitro

Additions to microsome MDA by TBA assay“

preparation (ug/mg/protein)

No addition 2.55”
Extract (100 pg/mL) 3.30
Extract (200 pg/mL) 3.39
NADPH-generation system‘” 3.10
Chloroform (20 pL) 503
NADPH + chloroform 22.10
NADPH + chloroform+extract 410
(100 pg/mL) '
NADPH + chloroform +extract 303
(200 pg/mL) )

"In the experiment, TBA assay was used because NADPH-
generating reagents disturbed the HPLC identification of
MDA.

“Values are the means of duplicate tubes.

3)NADPH—generation system contained 56 mM glucose-6-
phosphate, 3 mM NADP and 0.5 unit glucose-6-phosphate-
dehydrogenase (Sigma).

Table 14. Changes in the chloroform-induced MDA for-
mation in the liver and plasma of ddY mice by a preceding
7 day-administration with ethanol extract from Antler

Free MDA"
(nmol/100 mg weight)

Dose (mg/keg/d, p.o.)” Liver Plasma
Control 178+1.0 214x15
Chloroform 245+6.19™ 419%16™
Extract 200+ chloroform 17.1+08° 334138™
Extract 300+chloroform  138+09™ 278422

"Values are mean*SEM of 4 determinations.

A mixture of chloroform and mineral oil (1:1) was admin-
istered orally at a dose of 0.05 mL/20 g body weight at 2
hr prior to decapitation.

(5%), "(1%), "7(0.1%), vs. control. *(5%), #(1%), vs. chlo-
roform alone.

7l fE M 58 dgE FEES AAHos FYsn B

Table 12. Effect of EEPA on L-[PHINA release from cerebral cortical slices of rats

Perfused drug

L-[’HINA release (% of total uptake)

Enhanced release (% of total uptake)

0 10.88*+1.14 -

0.1 mg/mL 12775+0.54 1.87+054
EEPA 0.5 mg/mL 15.49£0.59" 461£0.59

1.0 mg/mL 19.49+1.07" 85511.86
20 mM KCI 2896+t1.72" 18.08*=3.45
20 mM KCI + EEPA 1.0 mg/mL 33.78+t1.58™ 22.90£3.16

The experiment was carried out by the superfusion method.

Each drug was perfused for 10 min. Each value represents the mean® SEM. The number of experiments is shown in parentheses.

Significance: 'p<0.05, “p<0.01 vs. spontaneous release.
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Table 15. Effect of veivet Antler extracts on carbon clearance in mice

Treatment Dose (mg/kg/d, p.o.) Regression coefficient (RC) RCtr/RCc Index

Ethanol extract

Control 0.02160.0017"

Antler 5 0.0256%0.0023 1.18% 1
10 0.0342£0.0028 158 2

Zymosan 50 (.p) 0.03500.0030 1.62 2

Water extract

Control 0.02080.0013 - -

Antler 10 0.0256%0.0010 1.23 1

Zymosan 50 (i.p.) 0.0304£0.0016 1.46

‘”Values are mean®=SE of five mice.
Y Assessment of immunostimulating potency: RCtr/RCc=<1, Not active; <15, Active; >1.5, Very active.

=220 7R YR A B2 JRo g 238 F phag- Table 17. Platelet anti-aggregating effects of extracts of
ocytosisol FIAE ARG FAY A 584 Hojn  velet Antler , __
A% WA SHEHE dehhe AoE Basyd Sample Coemma ey
(Table 16). EtOH ext. 1 84:+7
0.6 58+12

HAEHSTAH Z1H(26) 05 46+8

Haod S U A o) $- Fad 3 ador HO ext. L 40+ 4
o2 7}A] WA BERAS oFd 44 LaHy L1E Platelet aggregation was induced with collagen 6x10° g
U AAANE Gk g0 wuigezA gaae M
dd g4l A2 thromboembolism& F23 S8 e (27), 53 AP} G855 o5tal o WD
42%er JAdn vyy danoRny LulHE ] massive occlusion®] oY TF vhHlE oA A
EAEL Be & AAES sy s sy o ool o] 2 Hr} H& 2EE S 1}-2 20 200~500 mg/
B B dB8E vEidle A2 9EA A% (o AT =dsge o) 0k 23~20% AT FESH S
Z8FEE59 daBEHd A= AFE Table 17°ﬂ e o] in vivoll N E =8 22 Zo] g8AF A7}
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o] FAH g 7B Eaol HAo] dojuiA Hal7h glo] A bRl Aa g dodle dee

Table 16. Effect of various fractions of velvet Antler on carbon clearance in mice

Regression coefficient (RC) of

Treatments Dose (mg/kg, ip.)" RCtr/RCc Index
carbon clearance

Ethanol extract

Control - 0.0222+0.0017”

Hexane fr. 2150 0.0283+0.0016" 1.276 1

Met. chl. fr 0.30 0.0186+0.0033 0.841 0

EtOAc fr. 1.06 0.0222£0.0016 0.995 0

n-Butanol fr. 7.60 0.0203£0.0044 0916 0

H:O fr. 15.30 0.0333+0.0025" 1.503 2

Zvmosan 50 0.0413+0.0042" 1.864 2

H20 extract

Control - 0.0218£0.0024

EtOH soluble fr. 3.96 0.05010.0072" 2.293 2

EtOH insoluble fr. 46.0 0.0460+0.0065" 2.105 2

1)Dry weight equivalent of 50 mg/kg of total extract.
YValues are the means=SEM. Assessment of immuno-stimulating potency: RCtr/RCc=<1, Not active; <15, Active; >15,
Very active; >2.0, Highly active. Significantly different from the control: 'p<0.05; ~p<0.01.
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Table 18. Anti-thrombotic effects of extracts of velvet Antlers

Total , R 4 withi Recovered Killed
otal no. o ecovered within s . s .
thin 1 thin 5
Sample (mg/kg) mice tested 6 min No. within 15 min within 5 min
No. % No. %
Control (H20) 27 2 4 15 20 74
Hz20 ext. 200 28 2 3 29 14 50
500 30 2 7 23 18 60
Aspirin 50 28 5 10 36 15 54
Control (PVP) 29 0 3 10 21 72
ExOH ext. 200 52 2 17 33 28 54
500 48 6 18 38 25 52
Aspirin 50 26 1 11 42 11 42

"The number of mice recovered within 15 min included the number of mice recovered within 6 min.

2 H737] ol F 4 =dFollA Bol Ao ol A AHE 589 v AR EXANE ¢ F o

ZFSE 4wy galae AAr)ed =este Al Kwak 5(28)2 Z-8oA A ZHELEE A se EF

ZALS A FAY Yoyt AREHT glon, ol 9l ¢l SCOH(lysophosphatidylcholine f=4A)E H3tH

A Fa% g9lo2A %—"'5:3& °oh-°4 7—&%’%354% E3 3 t} o] £ FEo| A ol S-formo] HZAHE £3}
z ol &

g aRFoz dA&gcn R nsdhFig. 1).

No. of TRAP+{+) Cells

(A Controt 1 uM 5 uM 10 M
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Fig. 1. Effects of SCOH on osteoclast differentiation. Mouse bone marrow cells and calvarial osteoblasts were cultured
in 48-well plates in the presence of 10°® M VtD; and 107% M PGE; for 5 days.

The indicated concentration of SCOH was added in the culture. TRAP-positive multinuclear cells containing 5 or more nuclei were
counted as osteoclasts (A). Bone marrow-derived macrophages were cultured in 48-well plates in the presence of 30 ng/mL M-CSF
and 50 ng/mL RANKL for 5 days in the presence of indicated concentrations of SCOH. Cells were fixed and stained for TRAP (B
and C). TRAP-positive multinuclear celis were counted (C). Data from one experiment are presented as mean = SD of triplicate samples
and similar results were obtained in two other experiments. *p<0.01, significant differences from the control (28).
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Fig. 2. Degrees of enzymatic hydrolysis of lyophilized antier
at 37°C and pH 2.0 with pepsin, and ACE inhibitory ac-
tivities of the hydrolysates. Mean*SD, n=3.
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Fig. 3. Degrees of enzymatic hydrolysis of lyophilized antler

at 25°C and pH 7.6 with trypsin and ACE inhibitory activities
of the hydrolysates. Mean* SD, n=3.
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Fig. 4. Degrees of enzymatic hydrolysis activity of lyoph-
ilized antler at 25°C and pH 7.8 with chymotrypsin and ACE
inhibitory activities of the hydrolysates. Mean*SD, n=3.
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