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Abstract— The water extract of pilose antler of Cervus nippon var. mantchuricus (WEC) was investigated in
respect of its effect on ceruloplasmin and oy-cysteine protease inhibitor (CPI), which are acute-phase proteins
showing increased synthesis following inflammatory stimulus in rat. Ceruloplasmin and CPIl were spectrophoto-
metrically determined by the oxidase activity and the inhibitory activity on papain, respectively, and their
changes in the concentrations in plasma or serum were examined after oral administration of 0.04% WEC
to rats during 7 days following inflammation by subcutaneous injection of turpentine oil or lipopolysaccharide
(LPS). WEC suppressed the maximum increases in ceruloplasmin and CPI on the 4th day after injection
of turpentine oil, but the suppression in ceruloplasmin was more potent than that in CPL On inflammation
by LPS the suppression of the maximum increase in ceruloplasmin by WEC was found on the 2nd day,
but the result was less significant from that obtained by the treatment with turpentine oil. Administration
of WEC for at least 4 days was required to suppress the maximum increase in ceruloplasmin due to inflamma-
tion by turpentine oil. When WEC was administered to rats after injection of turpentine oil, a high dosage
(0.36% of WEC) was requisite for the suppression on the maximum increase in ceruloplasmin.

=8(Cervus nippon Temminck var. mantchuricus
Swinhoe$] %; Aok, Cervi parvum cornu)-2 ghilof A
AAzALE, AALEER, HLAD Fol AHEH=
AAAZ BRRHE SN AL, B89 ofe] 2hgel
A= Az, Zhababg, Aaba]) faka(Fdd AL,
A 524 g 22k 214 2-4(Shin §, 1989) Fo] H
JEe glevt FEARE YR FolAdEe] e
9lAl odrl =g AME-o¥= collagen(Kim &, 1973,
1975), acid mucopolysaccharide(Kim %, 1976a)9} 2
FEAEA TN 2AAAKim 5, 1977b), FAE A=A A,
ganglioside, proteolipid(Kim %, 1977)9} 7 A A4
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ok AlA), 7-keto cholesterol, 7a-hydroxycholesterol, 7
B-hydroxycholesterol, p-hydroxybenzaldehyde, nicotinic
acid 23 creatinine, urea, uracil, uridine, hypoxan-
thinez} 22 @ik thabZ-o](Hattori 5, 1989) HiLH
gt oot e AR5 FEFANA E3] EA5
Ao B4 HL9 EBolARolg} ¥27] o¥th Monoa-
mine oxidase B2} A sjAlE izl hypoxanthine(Hat-
tori 5, 1989)-&- 8w} Sef(Ze)ol o Fo] T
glgo] FHZo RyE<cHHan 5, 1994).
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E g glond o)Ed A4S AEEA AR
5 8-5}7]olle AP A olzlE HollA o2 A
| ok =89 ZAAa-s AR fakge] Aale A
A3 3(nitrogen balance)e] &9 whgko 7 2=
W o] AMNTFOR EBHXII= AEZA ZIAg
Aoleke 7HAslel A A og QAW ALHHE &
o] vpgko g2 A 4 9l F47] wh-&(acute-phase
response) (Kushner, 1988)-& o]&3le] A imidge]
35 27 oS olEet HEHE F8e] AYHE
HEAZD = e MEZA] le=A d7Eth

FA7] w2 d5EEA, 3, 34, 55 S
o frEHe] 9 AEHHE o)A 7tk I FelAE
7rell A AgAEE gl W5 3o SHeR
wWasleg JA47] 8--F % (acute-phase reactants,
APR)ele} H-Er) A FoA Fx7} Fhishke AL
#+= albumin, apolipoprotein A-I, inter g-trypsin inhibi-
tor, a-HS-glycoprotein, transferrin o] gloew oj&%
negative APRe]2} F-2m, positive APREZ+ C-reactive
protein, serum amyloid A, a-acid glycoprotein, o-anti-
trypsin, haptoglobin, fibrinogen, ceruloplasmin 5] &
HA ek £ AFdAM= 3FH FA47] vhE A
Zo)| A positive APR4] ceruloplasmin, a-cysteine pro-
tease inhibitor(=T-kininogen)7} |4 Azkdo =z 7t
s EAE 5 ol Faldte] o] whilAE AER
Abol g BFE AL ks d7sidern® I A9E
R w35k} ghol
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T 588 AT FUste 2)FEe AAFR
g A E S RIS o] Es3le] 2R wE
% APARZ 1459k Turpentine oil(FH$ 27
ste] e ) F)2 AlFolA] 48l bromocresol
green(BCG), p-phenylenediamine, o-dianisidine, <& glo-
bulin &34 A)eKKit No, 560), bovine serum albumin,
papain(suspension), benzoyl-D,L-arginine-4-nitroanilide
HCl, lipopolysaccharide(LPS, E. coli: 0127: B8)= 25
Sigma Chem. Co. (St. Louis, USA)Z X ¥] F¢]dle] A}
gakgick
=8 2FFYo TN ¥ Fo

=482 04gell FF5 1LE 7lste] 70~80C &
4ol A2 BEo] FRA 647 Slde g A
208 4351 A%E kg JAL 004%] H& TR
FAWEQ2E Abgstarh FdT¢ WP o2 012% o
0.36%2] WECZ =Alslic}. Sprague-Dawley#l 313
5~80lel & 1702 sy WECE ForjAle] A48
WAEE alsich 8A7 SRel wpAl WECS ke
AR A 1kgd 175+ 25ml °lglch

a7k

Turpentine oil2 33 A3 100g % 0.1 m/E, LPS=
1mg/m/ salined] =<1 4 0.1 m/(0.1l mg LPS)E 77
A2 Sel AstFal stk ofu] 3¢ ol v}pe] F
At ot
Albumin(A) 3 globulin(G)2| Hz

gAake 3.8% sodium citrate 1vol& Zehx" Fa}
Zlel w2 ¥War AHY Age R H¥sle] 10 vol.
o2 g F ZekiE AlgFe 7 % 3,000 rpmell A
WAL o ASAE AMEEch AlbuminA)<]
FE+ BCGH 24, total globulin(G)+ Sigmaile)
Kitg AHg-3ted A3t
Ceruloplasmin®| ® &t

Ceruloplasmin®] 7zt oxidaseZAloll os Aakale] L
7]A 24+ p-phenylenediamine Xt o-dianisidineS
AHg-3tod i Arnand, 1988).
oi-Cysteine protease inhibitor(CPI)2| X2k

CP12] 47}= papainel Wi} A &) a-8-2.2 Hr)stgdc)
(Greenbaumi} QOkamoto, 1988). Papain®] FE--3A4dL.
benzoyl-D,L-arginine-4-nitroanilided 7]&A & 3}e] ami-
dase activity® H.$}vHArnon, 1970).
ARHZ Y AHltt

Turpentine oil2 3543 £ zero Y-S 7|50
3te] 29dof] 71 A Frr) H45E5E(WEC)H
23 4dA ¢l YA Frrt AU 9 JAEE
A Abshod ot
SHFE]

Student’s t-test2 o]&sle] BA Az slg ., 7F do]
b= B9+ FFEAAE Vel gk

SECE e

HERUSHO| 47| €S THiFEe HE ko o
e S

B47] ¥F-EA(APR) FollA] FAge] xwr} 713
%2 albumin(A)2 negative APRel| £:3}x]%t globulin
(G)& negative APRel| &} 713} positive APRe| <
e Aol stk 93 Afe GO A9 FE =i
Gl A9) ¥]E(G/A)el SloiA €Ag wsryt 2=k
o] AEZA AMHo=w FaslmAl tdch Table I
& turpentine oil® F4 WFE LA F G 2
A9 F%, G/AR|EE AT ZAelch 45HE F 14
FE G FEE ] ARl 2del] HaA
=23l 7(p<0.001), 3UFE z2raslr] Azbete] 494
AAA R Eokgter AY FEE 5L F 1, 2499
B3] 2h23e(p<0.00]) HAXE eihL 3U3-E
Z7Fe] 4ddele BAA S A9 9% DA
FEGHAT 95d ¥ 194 HHAE el o
(P<0.001), 24F¥ F7tstr] A|zste] 4ol A9
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Table I. Changes in the concentrations of globulin (G) and
albumin (A) in rat plasma following inflammation by turpen-
tine oil

Day after G A G+A G/A
inflammation®  (g/dl) (g/dl) (g/dl)
0 3.17£ 005" 3.15+0.11 6.32£012 101

1 324010 246+0.09* 570£0.18* 132
2 342120.07* 246%0.05* 5.88£0.08* 139
3 3261012 267£007* 5.93+0.16™ 122
4 314%£013 305£011 619019 103

“Rats (300~340 g) were given 0.1 m/ of turpentine oil per 100 g
hody weight subcutaneously (N=6).

"Each value respresents the mean+ SD. Significantly different
from the control group; *p<0.001 , **p<0.005.

Table II. Changes in the concentration of ceruloplasmin and
ai-cysteine protease inhibitior (CPI) following inflammation
by turpentine oil

Day after Ceruloplasmin® CPrI°
(mg/dl) (U/dD
inflammation® N=8 N=§
¢ 194+ 1.9° 203+ 120
1 311+ 47 (60)* ND
2 414+ 1.8 (113)* 189.0+ 23.9 (83D)*
3 414+ 3.1 (113)* ND
4 416+ 4.2 (116)* 130.6+ 3.46 (543)*+¢
5 315+ 29 (62)* ND

“Rats (240-320 g} were given 0.1 m! of turpentine oil per 100 g
body weight subcutaneously.

"Determined its oxidase activity in serum using p-phenylenedia-
mine as a substrate.

‘Determined its inhibitory activity in plasma on papain, which
was measured using benzoyl-D,L-arginine-4-nitroanilide as a sub-
strate.

YEach value represents the meanz S.D. The values in parenthe-
sis are the increase percent for the control group. Significantly
different from the control group, *p<0.001.

*Significantly different from the 2nd day’s value, 'p<0.02.
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Ao Z7tg A e, G/AE 95E F 2d¢ &
A8 velfgln), o] AxtE goFsbd turpentine oil 2
GdFL FHA 7l F 2dd GE SYR ZUlsle A=
ShE ZH4ste] G/AZE HdA9) 1394 st et
G/A2] &L ko) 101 Wl ohxr] & zlelz}
ol B R G/AE HZE 3w 4384 AP F&
87] oty At uksld GAEREE GY
FEE7PF AAEA] sl el

32 9] positive APRel| 438} ceruloplasmini} a;-cy-
steine protease inhibitor(CPI)8] ¥ %% % & turpentine
oll2 HE-E LA AFo] EAsle] Table IIe] v}
ehfiodc}. Ceruloplasmin®] E5 Fre dFHE ¥+ 1
Aol 60%2] F7He Helr] A=t 2, 3, 4yl 2z
113, 113, 116% S71ste] dAs FFE] =23k 54

Table III. Changes in the concentration of ceruloplasmin in
rat plasma following inflammation by lipopolysaccharide

Day after Ceruloplasmin® Increase’
inflammation® u/dn (%)
0 142+ 14 —
2 286x 39 101*
4 19.0+ 2.0 34**
6 156+ 22 10

“Rats (210~230 g) were given 0.1 mg of lipopolysaccharide per
100 g body weight subcutananeously (N==6).

"Determined its oxidase activity using o-dianisidine as the sust-
rate.

‘Increase (%) for the value in the zero day’s group; significantly
different from the group, *p<0.001, **p<0.005.

Az HE z7h4hsledc) CPIE turpentine oilel] 23k <
Zd 3 2900 831%) & E71E iRl 44
543%9) 7t A 4dARE F2sr] A)EEkoh
o] & 7}1x] APR®2 EF turpentine oilell 913} A5w#
% 2o F7)8k 497HA] ceruloplasmine ITHE |
<st}r)l 5 R 7hAshzd uheled CPIE 44458
7}+428}7] A)2h3beic). Ishibashi S-(1988)-& Fz o) tur-
pentine oil® GF& #2437 2 armacroglobulin
g3 o HiE gl EAAg e S35t =d 29}
4drtolof| HAE e} 5UA o zFAade A}
5 ypusiglen 1 Aies B oA ceruloplasmin
oA g profiles} wi% FALetTHAAFSE. a-mac-
roglobuling w|AAeH o & =xdsle] Bgtor}) o] W
[ w7} v wdo} o] i) Fx WEE AT
T Adddoh).

Ceruloplasmin®] &% FxH3} profilee] & 9=
g ST A =rE L] $3 lipopoly-
saccharide(LPS)2 Al-&-3}e] Hghr} Table I v}eldll
Ble} o] LPSE § 22 f& A)7] & 29¢)| ceruloplas-
mins 101% =7}3lg o} 49dE 4% 7)) =
A 6dell= Ao AR =Dt o) e FH
A2 HE APRS YEFLERY £5F¢ we) FreHs)
profileo] ©}2A Jepde 4 = ddz, x3 2 5
2~44 ARl APRO] F7bs 2% A MR feojie)
=%7] W Fol b33 go] w849 ENE ST B
sketh
=g EFZY0| 47| gtS cHiE nixl= dE

g8 ghbell 4] Fol| A7 Zofd] BL4 I
B dPoME =48 T8 FE2HT FELES 70~
80C 2 @y FEAZHE 6A17to R ook F4-9
Apaake] 03golA) 09g Abo] o=z, WA WF 12
Folzrkg oF 01ge e At HFY 1d & AHF ol
1kgd 150~200 mil2 Z<tsle] 0.04% =& =4
(WEC)S A obg 747 Af-5A = =% 3 3
el turpentine oil#} LPSE ¢9%-& 1% & APRE



o

62

= 23

- =23

Table IV. Effect of administration of the water extract of cervi parvum cornu (WEC) before inflammation by turpentine oil

on changes in the concentrations of ceruloplasmin and CPI

Day after Ceruloplasmin (mg/d)® CPI (U/dD)
inflammation® control WEC® control WEC?
0 246+ 2.1° 249+ 13 2521 149 24,7+ 97
2 504t 23 525+ 22 22591 6.5 2277+t 84
(105%) (111%) (796%) (822 %)
4 499+ 1.3 37.5L4.2* 1945+ 12.8%*+* 171.8+ 31.5%*
(103%) (51%) (672%) (596%)

“SWEC (0.04%) was prepared by extracting the powder of cervi parvum cornu (400 mg) with water (1L) at 70 —80C for 6 hr. Rats
(240~340 ¢) were given 0.1m/ of turpentine oil per 100 g body weight subcutaneously (N=5), after WEC was freely provided to

rats for 7 days.
bp-Phenylenediamine was used as the substrate.

‘Each value represents the mean+ SD. Significantly different from the 2nd day’s groups; *p<0.001, **p<0.01, ***p<0.05. The values
in parenthesis are the increase per cent for each zero time's group.

ZA3sled 7+7t Table IV} Vel Yehfigdc}

Turpentine oilZ FZF-& {43k A&l A(Table IV)
ceruloplasmm"] Fre BE 39 dETAA 9F
S = 29, 496 z+z} 105, 103%2] Z7}8 Mo Table
I 42l ZAzte} 728 okalog 2almel 4dx] AT
Apelell EFEHEzl A ¢RIk WECFHTHA= 4
Z5 & 2903} 4ol 7H7h 111%, 51% Z7)bse] 243
4919] AHF 2}e]el| A ceruloplasmin % 3}Hg-0] 54.3
%ol @t atip<0.001). o] A== WECH) G54 ¥
497 o ceruloplasmin®] &7} «A3E HeojgEn o
AdA g0 54.3%%-g ¥tk ¥A CPIY F=+ dizx
FoA A QESD F 29, 44 ZH7} 796%, 672% E7}
glod 243} 4d9] AT AleleH CPI 5= tﬂi}ﬁm]
15.6%%1 1(p<0.05), WECHF-J el A= A5 $ 24,
49el 7+t 822%, 596% F7)shed 243} 449 ehﬁ-?f
Alolell Al CPIe] w=wdlgo] 275%0] 22 (p<0.01) =
2o 2)&t CPI A& 11.9%(275~15.6)° A4
bt

o] A= turpentine oil2 WE2 F4A)Z o CPI&
)z 2 3 ¥} ceruloplasming A ZE & w] WECS]
A7t o & djebdE KT@v) o] 72 ceruloplas-
min=s AIZE g 589 FA7]) vkE A &-Le] LPSE
gdag FEAE del= 451"4*—7}5 A3 2 A
5% Table Vol Aej5heich LPSE 95€ 4347
24, 49 dixT9 ceruloplasminF®t ZHzZF 103%,
2% Z7Vsta WECHFoj£-2 7. 27t 53%, 14% =
7held .22 WECS] ax7) d5g F 2 €43
et I(p<0.05), o] W] <fA&2 29A e AT
3] 48.0%ch o)Ate] AMTHE ceruloplasming-
A F2 39S o] WEC”} turpentine oilell &J&F §417]
yhs-2 LPS 7A9¢Et} o] dAsIE T =3 FAHE
fofAde] Wi Eoke-g dAE AsTR e AE
of| iz =49 Foi7|7hs 7T9E 2AHF Zlo]|B B g
Algo| e w89 59778 WF3AA Rk

Table V. Effect of the administration of the water extract
of cervi parvum cornu (WEC) before inflammation by lipopol-
ysaccharide on changes in the ceruloplasmin concentration
in rat pasma

Day after Ceruloplasmin (U/dl)* p value®
inflammation’ control WEC (C/W)
0 136+ 19 144+ 29 -
2 276+ 4.0 221+ 44 <0.05
(103%) (5b3%)
4 17328 164+ 3.3 -
(27%) (14%)
6 154+ 2.0 134+ 09 —
(13%) (—7%)

“Rats (240280 g) were given 0.1 mg of lipopolysaccharide per
100 g body weight subcutaneouly (N=28), after WEC (0.04%) was
freely provided to rats for 7 days.

o-Dianisidine was used as the substrate.

¢y value between control and WEC groups.

8 EFEEYO 50i7|Z10] MEEREEcIAD Ojxles
dst

A WECE 1, 2, 4, 747} Zkz} Fogt o8- turpe-
ntine oil® P& kA F 223 4d¢] Y ce-
ruloplasmin®] X3 &3] WECS] oA &£ =43
B ZA3Z Table Vel Hfelisiek. WECS] Fo97|7F 1,
2,4, 74 o AAgo] Z=t 7.0, 22.6, 37.2, 53.3% =4
Fo47|17be]| w2} A Eo] HHBAAE vehdort T4
Ho@ fojAe] EAAL 4d7 7d ®olgich o] A
H2ZHE WECE ZHol® 447 o] Fofdtefopil
WECS a7} Velds 4A sddch AF7HA9 Ag
ofl /= turpentine oil & &< #ubs}lr] oMo WECE
Zojslel e o] we] WECEEE 0.04%2 IA s}t
t}2-2] Ade|A= turpentine oild FAREF 3-HE
WECE Foi8la WEC? 5% 5 0.04%, 0.12%, 0.36% %
W3t Zeh WECS] Fo17]7h2 443 2A43)sich
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Table VI. Effect of duration of WEC administration before
inflammation by turpentine oil on changes in the ceruloplas-
min concentration in rat plasma

Duration® Day after Ceruloplasmin
(day) inflammation® U/dne
0 0 217+ 15
2 364+ 1.7
4 362126
1 0 210+ 24
2 36727
4 35.6+3.1
(7.0%)"
2 0 2021 1.7
2 364+ 13
4 329+20
(22.6%)
4 0 20,726
2 36.3+ 3.3
4 305+ 2.5
(37.2%)
7 0 214+ 19
2 375x22
4 28.9+ 1.6*
(63.3%)

‘Rats (280~320 g) were given 0.1 m/ of turpentine oil per 100 g
body weight subcutaneously (N=5), after WEC (0.04%) was
freely provided to rats during 1, 2, 4 and 7 days.
bo-Dianisidine was used as the substrate.

“Inhibition per cent. Significantly different [rom the 2nd day's
group; *p<0.001, **p<0.05.

Table VII. Effect of the WEC administration after inflamma-
tion by turpentine oil on changes in the ceruloplamin conce-
ntration in rat plasma

Administration  Injection of  Ceruloplasmin Inhibition
of WEC turpentine oil® (U/7dn: (%)

0 (Blank) Non 205+ 24

0 (Control) Did 36.8x 1.5

0.04% (WEC) Did 34.6x 3.6 14¢

0.12% (WEC) Did 32,1+27 20%*

0.36% (WEC) Did 303+ 24 40*

“Rats (240—320 g) were given 0.1 m/ of turpentine oil per
100 g body weight subcutaneously (N=6), and then various
contrations of WEC were freely provided to rats for 4 days.
Po-Dianisidine was used as the substrate.

“Significantly different from the control group; *p<0.005,
**p<0.01.

AERY T =8

ojxE ¥
Table VIl v}ehdl wie} 7re] turpentine oile FAHeh

¥ WECE 497 Fo8ka ceruloplasming &3 3}

2FEY Fo{7} MAEEZECkA0I

Hofl njxl= g 63

o] Wl el =y} A& A4rsledg Wl WECS &
€7k 0.04, 012, 0.34% A4S A&L Zz 14, 29,
40%% et FE-24 AgAde] glel ik Tt
WECEZ d&f% Ao Fo3 Znp Brie(Table V)
WECY] cerulo-plasmin A &3}7} kot

ol4te] AFAHIZ gofw AFFEEARAME
LPSHE )= turpentine oilg A4-&-% of, F47] Wb &
W2 ZFoj| A cerulo-plasmin® A E 2 dhuf, cerulopla-
sming FE5i Ao Fofsl= APz A5} A WECS]
FA7] wHs AAAge] A el

HALY| 2k

2 ATe BAS A Aed A7 SR 1Y
e eofe] A=

EHOEHE
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