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Effect of the Water Soluble Extracts from Velvet Antler on Lipid

Metabolism and Blood Components in Rats

Xang Soon Cui, Hye In Kim and Seong Koo Cho
Dept. of Animal Science, Chungbuk National Univ.

ABSTRACT

An experiment was conducted with 80 male rats for 4 weeks to investigate the effect of water soluble
extracts (WSE) from different sections of farmed EIlk (Cervus elaphus) antler on lipid metabolism and
hematology. Antlers were divided into four sections of tip, upper, middle and base. Water soluble extract
(359/60ml) was prepared from each section of antler, and was administered orally to male Sprague-
Dawley rats (10ml/kg body weight) once a day. Administration of WSE from upper, middle and base
sections of antler decreased (P<0.0027) AST values at 3 weeks of feeding, however AST value was
decreased (P< 0.0136) in the WSE of base section compared to that of control at 4 weeks of feeding.
Administration of antler WSE for 4 weeks decreased total cholesterol in visceral fat (P<0.0035) and liver
(P<0.0003) at 4 weeks of feeding compared to those of control. Feeding antler WSE for 4 weeks
increased the compositions of Cia:0(P<0.0037), Cie:1 (P<0.0061), Caig:1 (P<0.0066), Cis2 (P< 0.0069) and Cis:z
(P<0.0035) in the visceral fat compared with that of control.

(Key words :Velvet antler, Water soluble extract, Lipid metabolism, Blood components)
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Table 1. The chemical composition(%) and Long chain fatty acids(%) of velvet antler in

farmed elk

Composition Sections of velvet antler

(DM hbasis, %) Tip Upper Middle Base
Moisture 79.27 77.48 70.62 59.89
Total lipid 6.49 371 3.44 2.66
Crude protein 48.62 39.42 38.10 33.22
Crude ash 6.22 26.31 28.27 39.67
Others 38.67 30.56 30.19 24.45
Long chain fatty acid (%)
Cuao 0.03 0.01 0.01 —
Ciso 0.01 — 0.02 —
Ciso 0.54 0.24 0.16 0.12
Cie1 0.13 0.05 0.02 -
Cuzo 0.02 — — _
Cis1 0.68 0.29 0.19 0.12
Cis2 0.37 0.18 0.14 0.10
Cao0 0.03 — — _
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Table 2. Chemical values in the serum of rats administered 10 mi/kg WSE" of antler orally
once a day for 4 weeks

Sections of velvet antler Root
Items Control - - P<
Tip Upper  Middle  Base MSE

............................................. 2 WEEKS ssssescerscesenssscosnscsessensesssscsnnseses
T?-cholesterol (mg/dl) 7.4 68.6™ 75.0°  60.8° 74.2% 8420  0.0381
HDL?-C?  (mg/dl) 29.0° 31.8% 40.4° 29.2 31.6® 4690  0.0062
HDL-C/T-C (%) 378 46.9 54.2 49.1 43.0 9128  0.0953
AST? (U1 ¢) 153.8 152.7 1467 1307 1397 30468  0.7818
ALT? (Ul 2) 24.4 233 233 20.9 20.6 5353 0.8050
Glucose (mgy/dl) 92.5 100.7 97.8 116.8 104.7 21.027 0.4951
BUN” (mg/dl) 143 145 14.6 145 14.4 1.996  0.9994
T-protein (g/dI) 5.37 5.30 5.29 5.40 5.32 0202  0.8911
Albumin (g/d1) 3.44 3.43 3.49 3.52 3.33 0204  0.6425
T-bilirubin  (mg/dI) 0.26 0.20 0.35 0.24 0.32 019  0.7502
Uric acid  (mg/dI) 2.68 2.50 2.66 2.86 2.88 0965  0.9686
Creatinine  (mg/dI) 0.68 0.62 0.70 0.76 0.74 0118  0.3967

............................................. 3 WEEKS ssssescesscesasssscssnccncssencnsssscasnseses
T?-cholesterol (mg/dl) 64.3 59.7 61.8 61.7 60.0 5514  0.6172
HDL?-C?  (mg/dl) 27.8 29.5 28.0 31.2 28.3 5163  0.7815
HDL-C/T-C (%) 435 494 437 448 472 4589  0.2008
AST? (U1 2) 150.3°  1234®  1153° 111.7° 1058° 24974  0.0027
ALT? (U1 ¢) 21.4 156 14.8 203 20.6 4643  0.0579
Glucose (mg/dI) 73.2 87.0 74.0 87.3 76.5 18.140 0.5710
BUN" (mg/dl) 13.8 143 14.0 13.9 14.1 0985  0.939
T-protein (g/dl) 5.61 5.63 5.76 5.61 5.71 0.244  0.7576
Albumin (g/dl) 3.70 3.68 3.70 373 3.83 0134  0.3265
T-bilirubin  (mg/dI) 0.20 0.22 0.25 0.20 0.21 0049  0.3926
Uric acid  (mg/dll) 2.38 1.92 2.10 2.23 213 0290  0.1090
Creatinine  (mg/dI) 0.83 0.80 0.85 0.82 0.77 0125  0.8100

............................................. 4 Weeks cessessesssecesscscasssecennescenncasanssnnes
T?-cholesterol (mg/dl) 64.8° 57.8%° 542" 628"  534° 4777 0.0033
HDL?-C?  (mg/dl) 28.6 28.0 25.4 30.2 24.0 3614  0.0842
HDL-C/T-C (%) 44.1 49.0 47.1 48.1 45.1 6750  0.7655
AST? (U1 2) 1544° 1206  1374® 1246 1122 18146  0.0136
ALT? (U1 2) 223 173 215 203 175 4148 03330
Glucose (mg/d) 86.2 112.2 1026 1184 1014 18073  0.0947
BUN” (mg/dl) 14.0 16.6 15.4 15.7 153 1817 0.2947
T-protein (9/de) 5.65 5.84 5.74 5.60 5.62 0237  0.4922
Albumin (9/de) 3.80 3.78 3.88 3.72 3.74 0126  0.3306
T-bilirubin ~ (mg/dl) 2.00 1.96 2.28 2.24 2.10 0299  0.3747
Uric acid (mg/d) 0.84 0.78 0.86 0.78 0.76 0081  0.2624
Y WSE, water soluble extract. 2 T, total. ® HDL, high density lipoprotein.

9 C, cholesterol. ® AST, aspartate aminotransferase. ® ALT, alanine aminotransferase.
) BUN, blood urea nitrogen.
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Table 3. Changes of electrolytes concentration(mg/da) in the serum of rats administered 10

ml/kg WSE" of antler orally once a day for 4 weeks

ltems Control _ Sections of velvet_ antler Root Pe
Tip Upper Middle Base MSE
............................................. 2 WEEKS +eereerrsncenssnecnniseetaisietarsocearacens
Sodium 1374 137.8 136.6 137.2 137.6 1.288 0.6411
Potassium 6.54 6.00 6.30 6.60 6.16 0.410 0.1505
Chloride 94.0 95.4 93.8 954 95.6 1.421 0.1586
............................................. 3 WEEKS eerrrecrrnrancrntencitenciieetetieeeonaenns
Sodium 138.0° 140.3* 140.3* 139.8° 140.8* 1.301 0.0088
Potassium 5.65 5.48 5.98 5.68 5.70 0.647 0.7600
Chloride 93.7 94.8 94.5 94.5 93.7 1.208 0.3454
............................................. 4 WEEKS serreseorscscessiecesssscarnscscsseacessscces
Sodium 140.8 140.4 140.2 139.6 139.8 2.059 0.8945
Potassium 5.36 5.26 5.66 5.22 5.40 0.760 0.3046
Chloride 96.4 96.4 954 104.4 95.8 9.456 0.5304
2 WSE, water soluble extract.
Table 4. Total lipid of abdominal cavity and liver in rats administered 10ml/kg WSE of antler
orally once a day during 4 weeks
. Section of velvet antler Root
Anatomical parts Control - - P<
Tip Upper  Middle  Base MSE
............................................. 2 WEEKS +erreeerrntenesninneisieiaiiieiaiiecenracees
Abdominal cavity 78.83 78.09 75.60 75.43 75.22 3.112 0.326
Liver 5.43 5.34 5.38 5.21 5.16 0.460 0.874
............................................. 3 WEEKS sesesrsescesscesesssscarnscncssescasssccssnee
Abdominal cavity 79.30 79.12 79.23 77.72 79.18 3.514 0.929
Liver 5.43 5.28 5.32 5.03 5.15 0.420 0.630
............................................. 4 WEEKS reeesrsescesscesenssscosnscncssencesssscsnnee
Abdominal cavity 79.44 79.13 79.27 78.52 79.28 3.127 0.961
Liver 5.44 5.38 543 541 5.42 0.366 0.999
(3) H=Q =AY U 7 zAO FLUNY 5 S SURY xHe| R Y
ate
AA AlR7Ist 58 FE=0] Folud Ao BAAL AAE 3RS Al FEA
iz bol]l EAAQ Folde] ASEA &%k ol FHgk Ao|7h ypEbstith (Table 5). =, Cuo
58 FE2E 59 BAe] & (P<0.0037), Cien (P<0.0054), Cigi(P<0.0052), Ciso

vrokth (Fig. 2a). 7+ %
A AH7)7HEr izt BlE] Xl A
A whe gholQlT) (Fig. 2b).
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Table 5. Long chain fatty acids (%) in the adipose tissue of abdominal cavity in rats
administered 10 ml/kg WSE" of antler orally once a day for 4 weeks

Long chain Control Sections of velvet antler Root oo
fatty acids Tip Upper Middle Base MSE
............................................. 2 Weeks seceesseseersessesnsssesrertessssrenbessennes
Ciao 0.29 0.31 0.30 0.28 0.29 0.025 0.3692
Ciso 5.92 6.06 5.69 5.65 6.07 0.651 0.7670
Cis1 — 1.74 1.54 - — 0.017 0.0676
Cis1 6.96 6.86 6.79 6.10 6.28 0.618 0.1477
Cis2 5.90 6.44 6.50 5.39 6.48 0.606 0.0363
Ciga 0.44 0.50 0.50 0.43 0.45 0.047 0.1056
Couo — 0.37 0.29 0.21 0.34 0.070 0.1255
SFA? 6.22 6.74 6.28 6.14 6.91 - -
USFA? 13.29 15.54 15.34 11.92 13.22 - -
u/s® 2.14 2.31 2.44 1.94 1.91 - —
............................................. 3 Weeks cessescennessersseeesbettenbessennisserbotees
Cuo 0.26" 0.32° 0.28® 0.29% 0.29® 0.033 0.0772
Ciso 5.8% 6.21° 5.76% 5.03% 4.72° 0.870 0.0456
Cis1 — 1.35 1.11 1.25 1.21 0.158 0.5357
Cis1 6.06 6.96 6.18 7.10 6.56 0.703 0.0770
Cis2 6.21 6.88 6.22 6.40 6.14 0.684 0.4035
Ciss 0.45 0.54 0.46 0.49 0.46 0.055 0.0647
Coo1 — 0.11 0.13 0.15 0.13 0.031 0.5075
Co20 0.45% 0.35%* 0.31% 0.17° 0.12% 0.054 0.0004
Coao 0.32 0.36 0.28 0.31 0.25 0.104 0.5685
urs® 6.80 7.24 6.64 5.81 5.38 - -
USFA? 12.72 15.84 14.11 15.39 14.49 - -
urs? 1.87 2.19 2.13 2.65 2.69 - -
............................................. 4 Weeks eessessennesserrsseesssrressesasnnssserbonnEs
Ciao 0.27° 0.31% 0.37° 0.37° 0.33% 0.041 0.0037
Ciso 5.09 5.23 6.00 6.18 5.48 0.746 0.2101
Cio1 1.08° 1.46™ 1.53% 1.75° 1.33% 0.247 0.0061
Cig1 6.42° 7.34%¢ 8.49% 8.71® 7.43% 0.932 0.0066
Cig2 5.87° 6.48%° 7.94% 7.55% 6.81%° 0.832 0.0069
Ciss 0.45° 0.52%¢ 0.64® 0.58% 0.55%° 0.065 0.0035
Coo1 0.13% 0.16® 0.18" 0.16® 0.12° 0.025 0.0253
C20 0.15 0.24 0.18 0.19 0.16 0.049 0.3788
Cao 0.25 0.37 0.49 0.40 0.43 0.134 0.1636
SFA? 5.76 6.15 7.03 7.13 6.39 - -
USFAY 13.95 15.96 18.77 18.76 16.23 - —
urs? 2.42 2.59 2.67 2.63 2.54 - -

Y WSE, water soluble extract. 2 SFA, saturated fatty acid. ® USFA, unsaturated fatty acid.
9 UIS, unsaturated fatty acid : saturated fatty acid ratio.
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AlEo| X E% long-chain fatty acidste 719]
ZHE-7} ©FA] triacylglycerol, phospholipid, chole-
sterylesters @/dsh=t] o] &t 1HEE
olgk Algo] XAl 248 AW cholesterol ©]
U A ol 93-S FHNelson} Cox,
2000).

ol cholesterol ==0] TAZA A3
AT e Az ok e ok
(Miller, 1978; Barbash®} Callaway, 1987). &<}
cholesterol 3FeFe] A|dl= A ASko] whAy
5 AsHA "N W TS 1% AsAE
A5 WEEHASe] WSS 2% A
4 A= Ha% ) (lipid Research Clinics
Program, 1984).

HDL-cholesterol> &78 1&g 1Atz A 9] A3t
A ZAPIA FoAEE AE FAEA EF
HDL-cholesterol®] 0] Srolx|H w7514
A%ks do7]7] 4t} HDL-cholesterol> 54
A Q3T BAZE Aok FHA S 2 HDL-
cholesterol %7} =4 Yehd= 7HAZE e
), Gr7tSolA Bol HHH R ATt

olglal st} FTAFANE 2 FAE T}
2 2 4= 3tk Coronary artery disease risk
factor =7%J-> total-cholesterol¥} HDL-cholesterol
S Al SAste] dshA total-cholesterol T
o2 dsh= AR 50%0]/de] gEdol 9l
th(el, 1991). & AlEoA & FEES H=
goNo] ZF cholesterol S 7 5
o HDL-cholesterole] Jthd &g F7FAX
© 2] HDL-cholesterol / total-cholesterol 2] 1|5
S =34 ol F 5 (1979)2 Haol: FAb
STl 8- (1960, 1964)2> =82 YA A AL
o] Fx 7k 229 A4 g WAAIG
I Basigith 2 AfY e dAEe A
¥ =22 3% cholesterol #3218
o] &3] 3153 AlAlskaL Ut} Baldner-shank
et al. (1987)> & cholesterol &2 2]o] %
Aol oJal] AetA|7]l= Blo] 7hseb wEE 1
a7 dAg ¢ dvkar stk =4
Cholesterol $t-&  WsIAI7]|E @9l W
Leveille$} Sauberlich (1961)= w2 A
7= 8F cholesterol ¥ dF wlH
S7HAZTAL shlaL, whdo
Z=77F 23] €% cholesterol 352 74
Ho+= H3%E 9t} (Johnson et al., 1958;
Griminge<} Fisher, 1986; Hegsted®} Chang,
1965). <} A (1995)= AdF st @]
F7F &% cholesterol %3} on| =ik %A
of %S FaL, Kritchevsky et al., (1982),
Horigome$} Cho (1992)2] o}u]i=2ke] 4] W3}
o} Akt AxE YERISITE Johnson et al.
(1958), Kokatnure} Kummerow (1961) 131l
Chee et al. (1969)> methionine?] I+ 3
cholesterol®] &S A ZItkar &%lom,
Jarowski®} Rytelewski (1975)% L-lysine2] X7}
= 8% cholesterol®] 48 AgAXIvka &)
3, Solomon¥} Geison (1978) L-histidine =}
FolE= & cholesterol =& fdlcia 313
. 2 9]l L-tryptophan S S7F Fo%
3} &% cholesterol¥} triglyceride 35 -2
A FZAAZTHE Ba% T (Torre et al,
1980). vt Wl Fle] opm|Alk 2ol
ojwl 7|AS T3] dF choleserol &gl 3k

=

i oS 32 1|
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oAl HEiA LA UA &
71945 cholesterol®] si=ol] 33gk

Ca2l == AelAl cholesterol
Al Z 3L (Mathe et al., 1977), BJEFT]
2+ cholesterol 38 AdHA A 2™ (Dua

FA

KR
=
t} EE
S
=
=
=]

N AT e

==
RLE .

d

e
TE5 7

k>

BV

A

T8 AN Z en, cholesterold] ke A)o]
Aol FRE TAZE vk Egler,

lionleic acid”} cholesterol®] EH]S ZXgto g
A Aol Aol s AstAIZTkaL &3l
=AM 58 rEo] e ok
opr byt FRgh Fr)edA W EESHAE
o] Heo] AUNELAYALE dEstA o] FoA]
A oz el cholesterol ko] A5t
H Aom FAHH, FAHoR 5859 of
W Aol A=e] FF cholesterol S
At ZE=A =  AlPdVte R = sAlehr] o
Hoth w89 aAEFT AIesS TES]
fete] e TR REEES ol8ste F
7149l A7 sk Ao ® ALz ¥ ™ cholesterol
Aste] w7 Fol tisiA = Y% st of

& Aotk

V.8 o

B AP eke] 44 B9 mgo) 23
o] Aso] APrhatd] WA JFE FAle
Akt

s
mikkg 52 &%
4 P= 804l 138)/1Y
|50l 37 Fof] o ASTE tlxarolA] X
o 58 AEwelA FoleAl wEkew(P<
0.0027), 47 F-oll= txwrolqre} st A2
oA folak Al WSH(P<0.0136). H&Fo] 4
F ZoE= B3xHKP<0.0035)3 7+ ZA(P<
0.0003)2] total-cholesterol-> A A A 2]l A of
R foshA woprh HE BRI
AR 45 o= Cuao (P<0.0037), Cier (P<
0.0061), Cis1 (P<0.0066), Cis2 (P<00069)37/]' Ciss

(P<0.0035) sheFo] tixwt H}h =9kt)
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