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Biochemical Studies on Antler (Cervus nippon taiouanus) (VI)

Comparative Study on the Effect of Lipid Soluble Fractions of Antler
Sponge and Velvet Layers and Pantocrin on the Aldolase
Activity in the Rat Spinal Nerves

Abstract—In the present study, an attempt was made to observe the effect of lipid components in
pantocrin and antler velvet and sponge layers extracts on the aldolase activity in the rat spinal nerves.
The antler chloroform-methanol (2 : 1) extracts are known to be composed of neutral lipids, cholesterol,
cerebrosides, spingomyelin, phosphatidyl choline, phosphatidyl ethanolamine, phosphatidyl serine and
gangliosides. The antler extracts were studied on the aldolase activity in the rat spinal nerves. The
aldolase activity was measured by the method of Lehninger. To invesitigate the components of the
extracts which affect the enzyme activity, the chloroform-methanol (2 : 1) extracts of antler were fraction-
ated into petroleum ether soluble and insoluble fractions and their effects on the enzyme activity were
compared. It was found that the chloroform-methanol (2:1) extracts of the antler sponge and velvet
layers as well as those petroleum ether soluble fractions obtained from the chloroform-methanol (2: 1)
extracts, decrease the aldolase activity by 18~23%. However, pantocrin showed increasing effect on the
aldolase activity by 42.6%. The petroleum ether insoluble fraction of the chloroform-methanol (2:1)
extract showed no significant increasing activity (about 13%) on the spinal nerves aldolase. The compo-
nents of pantocrin and the petroleum ether insoluble fractions were attempted to analysize by thin layer
(silica gel) and gas liquid chromatography.
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Shvh. ERE b Akt A2l obal bl S8l 4] A2 FAHA Q] pantocrin o] izt A7
xR A4, A L TEAL ASAL, AAA AFFAS, W2 5TA S
AEE vdelE Ao yasge) Y =3 whlplash injury & whe ZLE (FF) ] oAl oA
g el BAE A s L_El‘”u} 10

3L
FolA Adohe AL RAES w5 FRAEE £ EA
s < AR Adstd —E’i}i}if’«ilﬂ
il & = & (sponge layer) ¢ 2 Ha) stz 2+7+8 chloroform-me-
thanol (2:1) EHoz —’}‘—%—"6}0:1 dL =g4 HEL rotary evaporatord AL 3o °0°C0ﬂ A
5% b A% oz Adse A% olslzol 84 A¥n 284 Ayor Ldagn.
So) A4 ANz A8 Aus 284 Abel Weel @ 25429
aldolase &4o] v]AE Qe vlw ARG 529 L4 AHE5) pantocrin® thin layer
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i
t}2- methylationA] # gas-chromatography!! &

. M N FHBEUV spectrum-2 Pye-Unicam SP 1750 2}8-319) o centrifuge= Inter-
national model C-6ps} Beckman model J-21-2 A}-§3t%ich.  pH meter: Horiba pH meter/M-7
<, Freeze-Dryer:= Edwards Model EF032, Incubator: Grant shaking incubator model SS-30
£ A5-3t4 ). sonicator= MSE MK-22 Thermo-mixeri= Tokyo thermonics model TM-100
&, Rotary vacuum evaporator= 73 Co. KM-]<& A}-8-319 ef,

Gas-chramatogram-2 ] 8 2 7}424] 3 t}& methylation A7) Fof Hewlett-Packard 5840A
& Agsted dgie

A ASAA A ALY LAge EE Anshod
8t4l 2 vf, Taiho Pharmaceutical Co.9} pantocring %
ol 5o 4¢e gz Agsigch

Al dry icex FA A A

= AYA B2 AbE
A AZAZ Fol| FFE Fgst

= methanol
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LAV FR2A R ASE A4E AF 200gv] & 9] Sprague-DawleyA <4 w4l A3
24417 Tk AAA 7 g GF A" F o7}, 28 2 A5A4S 2 2 3} o] 1404715 271 8}o] 4]
Potter-Elvejem homogenizer A}4-3}o] ©lz] oi&oz 1 ZFA1Z] 0.25M sucrose2d & }3}o]
homogenationd vh§ 0.1% =2 34 3tel 20,000 g2 3087 PERA LG JEae 4

of A&t o}

Fructose-1. 6-diphosphate, dihydroxyacetone-o- Sigma Co. A E& +83l9 .ov hydrazine
sulfate, 2.4-dinitrophenylhydrazine, trichloroacetic acid, tritonX-100, silica gel 60G (T.L.C.&)
= Mekck Co. A &S Agslgc}. Tris (hydroxymethyl)aminomethane-> Wako Co. A=,
resorcinol > Mallinkrodt<] &, orcinol-e- B MIE (hE2AEL Agstded, ©E= gwn A ke
AlFg A B gu AGe AAA s AL shg
chloroform-g- Shinyo Pure Chemical Co. 4| £ Z &4 2 Aeidl Aol F ohe A gaor 4
T A 10% NaOHE o g2 43 FH42 4L oo P0E 7dhd S¥rote] AbE-stg .
F3 chloroforme 19 P-dimethylaminobenzaldehydes) acetone-g-°§ © 2 phosgeneo] Z=x)3}=]
+2 #2389t methanole- Kanto Chemical Co. ] -2 A EF3td  ALgsg . AE=H3
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methanol® 5% sodium nitroprusside &3} 10% NaOH £ o2 acetoneo] ZA| 3}z L&
#9135l th. Petroleum etheri= Hayashi Pure Chemical Industries Ltd. A &-& Al-&3q0oH,
A HE A 7bsto] A F 10% NaOH &4 oz 4 oh-g P,0s%E 7138t 5 7F3ked 60~70°C
A “es FEE Ade AH&IH e

=4 dldE A& 48 F£& Bel—5E dldEe 1.15% KCLgd o g #e g S/-F
2 Az A%A 2 228 AASd AFAB o2 58,268 A%e FFahod A 2 150mle
acetone 7}3tel ice bathFol 4| el TE] £ Fol ciBYeh AAE A FUL
100mle] acetoneg r}3te] BFFA71v}. 99 acetone -£-8-& ¥4 rotary evaporatori
acetoned S WA T WERZAAA 242mgd Ak acetonedE F 43 AAE
Aol A dessicator (P,0p)o] mkste] FFow Pulzkx AZAA 19.6g% At ol
acetone Y FAZE 3 5L dwi& w4zAE Zzb chloroform-methanol (2:1) &ei 100m1*‘
7bete] #28 & o A3tz = FE2AAE 247 50mle] chloroform-methanol (2:1) Edeg
33 WEFEI A4 F AL FHA rotary evaporatory: ArE-dte] FHFE % T3
dessicator (P,05)oll 4] AZA# 305mge <sdt}l. o}2% chloroform-methanol (2:1) Z A
25.4mlef] o] 1.29 stock solutiono 2 wtEe] A&t th o] S 4 10mlE F 3o wZela
7Hebsle] dessicator (PoOs)oll 4] AZA A ko= vlE Z Zbz 10ml, 5ml, 5ml, 3mle] A%

el 5 shete] 48] FE3 QAL st Af old 2o A AEe RS o714

ri

A A olel 2 F5E494L BT FH A rotary evaporatorE ARgshe]  AebEEe ohg Aot
5}9] dessicator (PyOg5)oll 4] 2 2AA A& Oﬂﬁﬂi 7}-9“‘4 A 93.0mgg A5k AfodE £
L4 HRo Aksle] AzAA 24.9mge Ak AG oEH zo g4 A¥o chloroform-
methanol (2:1) &9 15 5mle] *o 0.6% stock solutione & wtEo] aldolase & 34 AF
o] AFgdtgon e oz B84 2L chloroform-methanol (2:1) & 4, 15mle] ¢
0.6% stock solutiono & wrEe] F4 4 Ao AEstgdrl. o] 4.2 Scheme Io] §oFE o]

Sponge Layer of Antler(58. 2g)
| 1. treated with acetone (150 and 100ml)

| 2. filtered
T T
Filtrate (242mg) Residue (9. 64g)
1. evaporatctled b}}ll r&t_?ar evapoxﬁtor 1. dried in dessicator (P,Os)
2. extracted wit 3~CH30 1 . _ .
| (2:1) three times (100,50 and ‘ > fﬁzasc%el%owéﬁ)hagg(‘::)l(?m(l:)HaOH (@21 three
| 50mD) : ’
'|m o ﬁﬁi;] B |
Residue Fllirate Fxlirate Residue

1 1. evaporated by rotary evaporator
Chloroform-Methanol Extract(305mg)
1. dissolved in CHCl;-CH3;OH (2: 1), 25.4ml

2. 10ml was taken, evaporated by rotary evaporator and extracted four
times with petroleum ether (10,5,5 and 3ml)

| |
Petroleum Ether Soluble Fraction Petroleum Ether Insoluble Fraction
(93. 0mg) (24. 9mg)

Scheme I-Extraction and fractionation of the antler sponge layer.
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Velvet Layer of Antler(10.3g)
1. treated with acetone (150 and 100ml)

2. filtered
Filtrate (2%37mg) ResiduL 3.7
e by g e (1 died i dear B0
éémll)) three times (100,50 and \ 2. fi}r(I:I(;th(el()O‘,V%tO ot 503rvnl) 3 2 ree
r T

Residue Filtrate Filtrtae Residue
e
, 1. evaporated by rotary evaporator
Chloroform-Methanol Extract(513mg)
f 1. dissolved in CHCl;-CH;OH (2 : 1),

| 2. 20ml was taken, evaporated by rotary evaporator and extracted
four times with petroleum ether(10,5,5 and 3 ml)

Petroleum Ether Soluble Fraction Petroleum Ether Insoluble Fraction
(191. lmg) (17.9mg)

Scheme II-Extraction and fractionation of the antler velvet layer.

& Wz AEA AP £F S8—5E MY Z00.30)F AHdF F2 iy
3} Ao 9 3}o] chloroform-methanol (2: )& o2 FZale] 7144 7AXE 513mgs 4%
0] 721 & chloroform-methanol (2:1) &% 42, 7mle] 5o 1.29 stock solutiono 2 gFEof
Bete] Akgstgd vk o] stock solution 20mlE et 7o)} FFAZ ohE AF o
43] W2 FZetn gAEEFAA AF o Bo g4 X 191 Imgst HF o s 2o] £2
gmge- 7tz Agch, A o2 g4 AL 32mle] chloroform-methanol (2: 1)

T

e

Falo] =olA] 0.6% stock solutione @ wEx AF o€z 284 482 59mle chloroform-
methanol (2:1) TR = 0.3% stock solution© 2 wl5o] aldolase &4 Ao A5t o).
o] 742 Scheme Ilo] g eks] o] gl

®E Bk —pantocrin 2 viale ¥ FAAZAA HAZ2AA 3.4mgs 4¢on, methanol
1. 1mle] =4 0.3% stock solutiong w53 28be] & 3a] &3} Wlwl 20 chloroform-methanol
2:1D) 2%, Af sz 784 AE 3 284 4%
(2:1) &0z 3|AH3F] 2zt 310719, 3X107%%, 3xX107%%, 3X107*%9 LHEE ulgo
& o] & 0.1mlo] 0.1% tritonx-100 methanol §-o¥ 0, 1ml5 7}3}o] dessicator (P,0s) S0l 4] 74t
3lo] o+As AzAZIch o] Aol tris buffer (0. 1M, pH 7.2) 1ml& 7}8lx sonicatorZ j z}s}o]
A 1027k 33 2&dAstd FUg £4 S9-S5 grEvh o] f49lo] hydrazine sulfate &
(0.56M, pH 7.2) 0.25ml, fructose-1, 6-diphosphate &8 (0.05M, pH 7.2) 0.25ml, 0.1%
homogenate & J =9 A ] 7] & 4°C, 20,000x go] 4] 3027 A4 Ee 3t A5d ImlE A=
73k & 38°C 4-8-0] 4] 6087} incubationdt t}-2 ice bathol 4] WAzl F 10% trichloracetic
acid 2.5mlE sbste] ubE& AA AT FAYL sampled LA gm FL=FE S
trichloroacetic acid& }&lef wk&& AAA 7 = s1A<] fructose-1.6-diphosphateE 7}3Fri.
olol A AR (3,000 r.p.m., 108)3F] S AAL A A3tz A5 Imle] 0.75 N-NaOH &4

9] stock solution-g chloroform-methanol
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1ml& 748l 1087k 20°C water bathof] 4] w}xg} o}  =}A) &) ekq] 2, 4-dinitrophenylhydrazine
ImlE 743k 3 38°C &4 10&7F incubationdlc}, o] £-aH-2- ice batho] A 537+ whx 3
0.75N-NaOH & 7ml&- 7}sto] &84 10mlz stz thermo-mixerE A}83le] FUsA &3
gtot, ol S8 ExAHql AMog A ice batho] 4] 5271 WX & }L 20°C water bath
o A ©hA] 5#7 wFA 3 UV-spectrophotometer 2 540nmoff A ] A A ZFtch, TA e F3pgo

nce

2 1 g
g
£ - 5
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i - 7
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i
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EUR— 1 S — - LA
0.2 0. . 2 1
DHA (me ml)

Fig. 1-The calibration curve obtained by measu- Fig. 2-Absorbance observed with increasing
rement of optical absorbance with increa- amounts protein assayed by the Lowry
sing amounts of dihydroxyacetone (DHA). procedure.
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— T/
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T oz.0 - 20 /
= = %4 B b
_,; :_ E/f,ui llllll I_q ______ id_ - ‘%d
s B e . i I
A et ~-.£P ______ P’- R A.Kla
i s hRED S i
" by Rl L P, 3
F 1.0 o o1.0 f
= E
"o £ 0.3
0 177 107 1070 1072 (x 1.28) o 1077 1™ 1077 107F (x t.z)

Fig. 3-Effects of the antler sponge layer extracts Fig. 4-Effect of antler velvet layer extracts and
and pantocrin on the aldolase activities in pantocrin on the aldolase activities in the
the rat spinal nerves homogenate super- rat spinal nerves homogenate supernatant
natant with increasing their amounts. with increasing their amounts.

@®-— @ : Chloroform-methanol (2:1) extract @®  — @ : Chloroform-methanol (2:1) extract

FANTREIPRTIRLS A - Petroleum ether soluble fraction A A * Petroleum ether soluble fraction

A— - — - A : Petroleum ether insoluble fraction A— -+ — +« A Petroleum ether insoluble fraction

X- - X : Pantocrin X % . Pantocrin

n=6, a: p<0.1, b: p<0.01, c: p<0.001, n=6, a: p<0.1, b: p<0.01, c: p<0. 001,
d: not significant d: not significant
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Fig. 5-TLC pattern of pantocrin and petroleum ether insoluble fractions of antler chloroform-methanol
(2 :1) extracts.

Developing solvent: chloroform-methanol-water (65:25:4) Visualization: 40% H,SO;
[ : Pantocrin

I : Petroleum ether insoluble fraction of antler sponge layer
Il : Petroleum ether insoluble fraction of antler velvet layer

Fig. 6-TLC pattern of pantocrin and petroleum ether insoluble fractions of antler chloroform-methanol
(2 1) extracts.

Developing solvent: n-butanol-pyridine-water (3:2:1) Visualization: resorcinol
[ : Pantocrin

I : Petroleum ether insoluble fraction of antler sponge layer
Il : Petroleum ether insoluble fraction of antler velvet layer

Fig. 7-TLC pattern of pantocrin and chloroform-methanol (2 : 1) extracts of antler velvet and sponge
layers.

Developing solvent: Chloroform-methanol-water (65:25:4) Visualization: 40% HsSO;
I : Pantocrin

I : Chloroform-methanol (2:1) extract of antler sponge layer
§ : Chloroform-methanol (2 :1) extract of antler velvet layer

100% & gtct.

DHA g3 gh#°| {F—Lehninger'® o] ulyo)] £&lo] dihydroxyacetone £ & T Fol 0 7 A}
L3t TF AT AL FAstg g, £ dihydroxyacetone (DHA) 50mg$ 25mlo] = ]
o] 48~722]7F WA o] B.3slo] depolymerizationA] 71 ¢}, o] stock solution-g ZEF4 = 3] A3
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e 0.1, 0.2, 0.3, 0.4, 0.6, 0.8, 1.0mg/ml®] HxE 2 utSo] 540nme] 4] FIx & =459},
dihydroxyacetone 3% W3le] W& FF =5 A3 A= Fig. 1o A Aslgcl.

EQR EE R h# YEk—Sigma Co.9] bovine serum albumin 50mgg &5 4 50mle] %o
0.1% stock solutione 2 wlE 3 ¢] 0.1% stock solutiong ZHF4 = 3143+ 50, 100, 200, 300,
400, 500r/mle] F= & ubEo] Lowry® o] wle} 2z} 2149 1.0mle] <712} 4 Na,CO,;-CuSO,
Lo smlE stz & EEAZ oh Aol A 1687 4 s Folin-Ciocaltaud] oF 0.5mlE 7}
te] EFgk ob-g 30¥7F WA g F 750nme] 4 FFEE ZFstglrh. bovine serum albuming
TE wWilel] w2 FHEE FAY A Fig 20 ZAs) ok 4 LomlFe) Ak
& o] e ZEAFT A A T 24 A FE (mgol W . THE Tk

EF Hm piE2| Aldolase SEi0 cH 3t Pantocrin & EHO| R &AM KOS MEE BE—
pantocrin, %% #|wl &3} wlw ol chloroform-methanol (2:1) 2%, A% oyHE 7184 A
T 2844 AEe TEE A4 WsAA WA A7 aldolase T wHE e
Lehningersjof &3t 63 A3 Ah. Axk= Fig. 3,40) A A st

Pantocrin, 8 BMMI WUM| FEEYE mael T.LC 2 G.Co 28 HAE Xu—
-pantocrin, %% 3wl Z3 wlW 9] chloroform-methanol (2:1) &% %3} chloroform-methanol
2:1) F5504 A odd= E84 A458S T.L.Co 93 #qslgew A Fig 56,7
of AAse] glch. AdA A} FA AL Rouser5'®s} Lepage™e] Faof waty Ao Lw|=
+ chloroform: methanol: water (65:25:4)% A}£-8}o] AA stz @A A ko 2= 40% H,80,8-4
S Ap8-3l9th. neutral lipid, cholesterol, cerebrosides, phosphatidyl ethanolamine, phosphatidyl
choline, sphingomyelin, phosphatidyl serine U gangliosideS #9l3d}¢ t}. t}A] gangliosided] &

I A

¥ It
l il ’ 1, ':d’u
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e
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Fig. 8-Gas chromatogram of the petroleum ether insoluble fraction of the chloroform-methanol (2 :1)
extract of antler sponge layer.

G.C.-running conditions: injection mode, splitless mode (30 sec); injector temperature, 240°C;
detector, flame ionization; detector temperature, 280°C; oven temperature, 140~260°C with
programming 5°C/min; nitrogen (carrier gas) flow rate, 25ml/min; fused silica capillary column
(0.2mm i.d.x12m) coated with OV~101. The chromatogram was shown relative intensities vs
retention times in min.
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Fig. 9-Gas chromatogram of the petroleum ether insoluble fraction of the chloroform-methanol (2: 1>
extract of antler velvet layer. For G.C. conditions, see Fig. 8.
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Fig. 10-Gas chromatogram of pantocrin. For G.C. conditions, see Fig. 8.

o]« Klenk, ®3} Penick EM¢] %glo] F3}o] resorcinol <] ko EL-“ ]?J] %%ﬂﬁl"‘}iq
pantocrin, =8 3w &5} W 29 chloroform-methanol (2:1) F&E¢4]
A 22 t}A Gas-chromatographic analysise] o8] F= wlaslgdoh. 5 A]E_ 3mgol) ]N—NaOH
g 1.5mlE 743ste] 587F & £33 F 0.32M methyliodide dichloromethane -&-of 5mlE 713}
2 25°Cell 4] 30%-7F & EEo] 4 methylationA] 7] t}-& Gas-chromatographic analysisZ- &9 o v
A 7% Fig. 8,9, 105} 7oh
2 E®

g gmEe] A4 Aol HA HAA Y aldolase o] v AL 9 &S Fig. 30)4 B
w9} 7o) chloroform-methanol (2: 1) $£52] A% 34 94 535 Jehyg o 1.2x107%%
2o 4] control 1,609-0. 066mM/mg, m1n0ﬂ o3 1,3147-0.044mM/mg, min® —18. 3% (p_
0.02)9 Ad] &4 dAEFAE Bk A4 oEl2 g4 AR 2 A EFE Yoo
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v 1.2%107%% 5% 4] control 1,4204-0.023mM/mg, mine] =f3aj 1, 102-£0. 041mM/mg, min=
—22.4% (<0.01¢ #Hd 24 dARFE 2grch A& e 2o 84 4EL obtel 84
7 &294F Rgovt ¥ fAA4 & e A st

=9 wiw o] x84 HFo| Wi HFAAL aldolase Ao v X of IS Fig. 14 By
ul¢} zto] chloroform-methanol (2:1) &5 #A$ 24 4 &2 Jehglend, 1.2x107%°%
o] 4] control 1,661+0.062mM/mg, mino] 8] 1,325--0.056mM/mg, min® —20.2% (p<
0.0D¢ A &4 JAEAE Pk AR oz A8 AEE FA A EAET vehilgle
o 1.2%107%% 3% o] A control 1,4384-0.016mM/mg, mine] =}&) 1,101--0.010mM,/mg, min@
—23.4% (p<0.001)¢] #HA 24 A EHE 2Pt AF dEE 244 AL 54 i EH
mpaAR] 2 ekzke] B 2AEFAF AR ¥ oA E vreb A ehgteh, pantocrind- 24
AZFAE Jehygeon 1.2X1073% %504 control 1,720-0.015mM/mg, mine] s 2,4534
0.021mM/mg, min% 42.6% (p<0.001)¢] HA FAFAALAE 2

pantocrin I =& FwlZz wwl =0 chloroform-methanol (2:1) F&EFoA A du =z
of BH&ae Fre TL.Co G.CHeoz ulx F43 2 A3} gas-chromatograme] 4] =& &=l
23 W Zo] AF oel2o] E8449 A Fol A& retention timeo] 6.34, 7.58, 9.70 (min)<l
gyo] viel AEH gl ot pantocrine] A& ol o] viehtAl @oter e EE 4%
L Fg Aoz eyt

Gas-chromatographic analysis& 91541 Al &ojghx Al oF a2 w4d A A=Y
o,
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