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ABSTRACT : This study was performed to investigate the modifying effect of the general (GPA) and the
fermented pilose antler (FPA} on experimental hepatocarcinogenesis and Natural Killer cell activity in
rats. Specific pathogen free, 5-week male Sprague-Dawley rats were divided into _four groups. To induce
hepatocarcinogenesis, diethylnitrosamine (DEN, 200 mg/kg, i.p.) was used as a tumor initiator and was
given in a single dose at experimental onset. All rats were given a partial hepatectomy (PH) at 3 weeks
after experimental onset. Sodium phenobarbital (PB, 0.05% in diet), GPA (0.075% in diet) and FPA (0.
075% in diet) were given from 2 to 8 weeks. Group I of the initiation control group was only given DEN.
As initiation-promotion group, Group II was given DEN and then PB. Group II and IV were given DEN-
PB-GPA and DEN-PB-FPA, respectively. In hematological analysis, as compared with Group I, the
number of white blood cells were significantly increased in the GPA (p<0.01) and the FPA treated group
{p<0.05), respectively. Natural killer (NK) cell activity by folw cytometer (FCM) analysis was higher in
group of treated with the GPA (35%) than that of the FPA (27.5%), but not significant. Result of the
immunohistochemical staining of the glutathione S-transferase placental form (GST-p) indicated that the
number of and area of the pre-neoplastic lesions was not significantly changed in Group Il and IV
compared Group II, respectively. In conclusion, the GPA and the FPA treatment significantly increased
the number of WBC in peripheral blood, but the enhancing NK activity and the modifying effect on the
experimental hepatocarcinogenesis were not observed.
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At oz %82 AxAA FEH7] wiel T
L2 ZA g ‘Q—“‘—‘L‘ﬂl A F Al /‘FQ-EP‘“% a
o} =g dTol Wb WAL HEH, FAAR
$A0) 31& AL ok, oleie HE o]
stel PR olguby F shbh w4 wEgoldt.
g =85 301] 213 Bacillus PY92 755 37}3}¢]
DAL F, W] 4ot 4 AEe] 448

1 4"*014‘-’—%}4 AAFCHA 5 1994a). 1ejL} o]}

< e MF da=g-o] fafe) gk o
aa A B a1 19 B oo
o2 r1g ok ek

AT gl wapesin 43 ol
peptide(Zhu, 1986), =F2] v]Ekd 4, vhokgl £57-0] %)
Z 3} fatty acid, AF4 E]—‘%}—rr—,a_- F 33 F(Liu, 1981),
estradiol-2- 318} steroidA| ¢} prostaglandinF-2] 3 =22,
absel £ FAHANA 5 1975, & 5, 19944,
g S, 1994b). -89 ofel< g3 YU Esp A
A 7ol 5o 293 A2t WA BeLE A
o2 g 4 Aok $4 APA ATl 93 FH
5ge) ofelatgo i, WAL A4S (Huang,
et al., 1991), AlulE oA, Ytst 2L, AAA Y
A ZB-28-(Wang, et al., 1991), 3= zH4-
(Zhang, et al., 1992, Zhang, et al., 1994), Az} giay
A 3HAZ2](Wang, et al, 1990a, Wang, et al., 1990b),
monoamine oxidase(MAO) ¢]A| E5H(Chen, et al, 1992),
W75 7}3F A-8(Zhao, et al, 1992) Z 319 #oF =18
(Wang, et al, 1985) So]n], o]9]o|] wlztel] HEA O
ded 2 A92E gl grEY A 2He AY)E
3121 7‘]—/\]-;]-”_ 2+ g a_']—/'*“ﬂﬂ Z=Z] 24 Solt}

oAb o] Qe 4o ofel 2 A TE A
£ o-83(in vivo) 3} L A TIHAE g9 &
spol ozt Thab AFE ob7A a3 Axelek
w2bA £ QAT E 71 2 Uk g ol gt o
U239 Ml g =20 Tojyl A¥A 7R 1176
ol 2P AT} YA T Yobn w, mE Hge] W
27t 75t Bske] olF AWEA Foioh wA
A ds Al 2] B4 wWstel thato] FALslAC)

IL Mz 3 &y
1. AEME & Al

A A=A S-§@RE, Cervus elaphus) 5 A5
ol Fjsted ARE-3tsih. AJ2ko 2= diethylnitrsamine

(DEN), sodium phenobarbital(PB), diaminobenzidine

(DAB)2- Sigma(U.S.A)AFS] A|¥-S-, rabbit anti-GST-p
A€ vae Al e Sato TR FE] F
ko o] | biotin labeled goat anti-rabbit IgG¢} ABC
kit+= Vectastain(U.S.A.) A| &2 o]-g-3}xt}.

585 0.075%7} HEE SR/ s 15 5
$E2 20870 BFY o8, DIHES BT oj7
slof Aag ek LEXES APole TFrel
"3°1 Uﬂ:‘rfﬁ‘l’ =8-& A2 A A% & Bacillus PY92

2 Wrlsto] 8~10207) wlokal ¥, Hfo] SHA3]
-rﬁﬂlﬂ HEw oFeta 1 o Ag Hisle] ARE-ERA
th# Z, 1994a).

3. AEEE Y A=A

FYSHATE AYSBAAA 2 57
Sprague-DawleyA] 5~7] 2= 40v}8] & Alg3lsdc). =
B AMGERAL S5 23+2°C, AHERE 55+5% 1
2l Wedwd 12428 2 fA)Egdoh BE 5 F
= B T ARAWA 1577 A-S-A17] v Al
AFgehEEh R ARAIEAL, A28 SHE Ah
Zo] FA] AF 3, polycarbonate #| o] %]l 4vle]x]
o] 9o seiet.
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Fig. 1. Experimental design to examine the effects of the general
and fermented pilose antler treatments. DEN: diethylnitrosamine
(200 mg/kg, i.p.), PH: partial hepatectomy, PB: sodium phenobarbital
(0.05% in diet), GPA: general pilose antler (0.075% in diet), FPA:
fermented pilose antler (0.075% in diet).




Agdsidct. 4 AT 2FA ZE fEEAQ
DEN-S Aj] A dpol] - A|A AFNAILdel A F kg
T 200 mgX B7} W 13] FARS}gAT). 35 Fol] 7hA]
F2o] FE5 sl 7Y 23 A G FE594)
£ AAs o, 8F Fol| FAs A [ g
To24 DEN %o F AHAHQ AZE F9t)
DEN §-of 253 172 HWskE%149] PBE ALR 0.
05%2, M7 0.05%2) PBS} 0.075%2] dub=8-9-
IVEE 0.05%2] PBe} 0.075%2] 2a=8-8 AL
Zyzk Z7Vsle] 25004 85 7kA] 65 5k A A H 5
EE 3hglch(Fig. 1).

5. sty AL

EDTA X&]3t 9L 58T 4 7|(H* 1, Tech-
nikon, Co. Ltd., U.S.A)YE o]-&-3}e] A8 1(RBC), ¥
YTS(WBO), 244 (Hgb), AYTEH(PCY), H74
4 HMCV) ¥ FFAE 7 M L3FH(MCHC) 52
24stglo0, BT PLANE SAS}

6. XFA&tSH M|Zzo| EHMZAL

1) NK A|zof| CisF FHAME YAC-12] =H|

FHBRAY oz e o2 mouse YAC-1 lym-
phoma cell 2 10% Aefjo} & (fetal calf serum, GIBCO,
U.S.A)E #7138 RPMI 1640 #]%)(GIBCO, U.S.A)0l
FH A1A, 37°C, 95% 0,, 5% CO, wllok7]oA {-X]
2 A wjeksld e, dF= -70°C JFzol 8%
dimethylsulfoxide (DMSO)Z 713t v x| ol Yo £4
wEsig. 05%) AEE U FusEeE Aygal
YAC-17HE- A3 of] A28 1, YAC-1 Al 22 334
el Slete] NK B4o] A 02 2457] dgo)
NK 4714} gobeh YAC-1 AZe] Al 8% 24
$¢ 23] NK B4E B340 st u
ek

2) 2lZ o] Fd|

Gz oz e HZFE Relslr] sl H5)
(100 LU./ml blood) =¥ 10 m! FAR7 |2 A4 A
¥ 3sle], PBS(Ca*™, Mg free)& E-oF 348} o}-g, YAl
F-2] 3] ficoll-hypaque(LKB, Sweden) 5 ml-&- g o}
< 9)e) A Ee) e F2sk3, 1500 mpm
o 2087 dAste] H=7E £ el o1¥A
2jd HEZTE PBS(HE 28] Ao F, 100 unit
penicillin, 100 g streptomycin, 2 mM glutamine, 1 mM
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pyruvate®} 10 mM HEPESE- #7718k 10% Ao} €3
o] o} gl RPMI 1640 )=o) T}A] 3-8 A A}

3) BtAM|Z Y B Bl=Fe| K|

B2 A 2 (5H& -, monocyte)?] AAE $13}e] plas-
tic culture dish(corning Glass, U.S.A)el] AH|E H-§AS
@ 37°C, 95% 0,, 5% CO, wljef7]| oA 117} wljofs}
Sich. Behas] vjokarlol w2 Bl TE AA s,
2ol A FHag Qo o o] At
B "= AAE $I3Fe] nylon wool(Wako, Japan)
5 g% 10 ml FA}7]ol 2o} columng 9HE & AxE B
Frel-& Y1 37°C, 95% 0,, 5% CO,, slF7)ol|A] 605
7t wjoFgk ©}2-, nylon wool "|H-F A EE w3l
RPMI 1640 vl #] 50 mi2 Ao A] 3534}

4) Large granular lymphocyte2| &2

Percoll(®]%~ 1.130 g/ml, Pharmacia) 9 partel] 10u) &
= RPMI 1640 wj=] 1 partZ 7}ste] 5438138111, o)A
< 100% percoll(®]% 1.22 g/ml, 290 mOs)Z 3}ic}.
100% percoll 283 66.7%, 55.0%, 50.8%, 44.2%=
o] A7}l RPMI 1640 vi=x] 2 & A38}az, 15ml Y
4] #-2]F(Costar, U.S.A)el| Uxr} o508 B
A Fu]E 9HE F(percoll gradient method), ¥ 3}
AoA s FHEZF FFAEF 1.0~20m)E H
$Jol F23hdck. o]0l 3082k ALolA] 3000 pme.
= QN8 He e BHL BT F o] FolA
pasteur pippette > 2 53 2, Z percoll 44.2%$} 50.8%
Atole] EEY AEE I, dgE AEE
Giemsa g 3le] Fel| & o2 LGL A EY-S 2l
t}. 358 LGL A ZE+& percolls AA3E7] $13teq
RPMI 1640 wix]| = 23] A| M3}t o] 5 Al X2 49}
REES FA3P] $3to] 20 W A E5-F-ei 3} 20 plol
tryphan blueZ & A& F YFALLL ol gte] A
X5 At AlFe] AFEE-L2 tryphan blued]
AAE AEE FL AT E AAbste], B3 Az
REE0] 95% oAkl A Aol A3t

5) Flow cytometer(FCM)E 0|28t natural killer AM|Z
o #MEH :
NKA| 22| &A4&5A-E FCMS o]-&-3ldch. A
¥l YAC-12] 33338 2]3}e] carboxyfluorescene
diacetate(cC’FDA; 20 mg/m/ in aceton)& ARE-3lgls, %
A TS 1X10%miF 7.5 WA ALgsteict. ¢CFDAS
e AERGNL 37°C 95% O,, 5% CO, 7)ol
4217} wlofgt ¥ FCM(Coulter Epics V, U.S.A)2- o]-&-
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sho] NK AZo] oa YACT A 29 sl 53} 24
sjedon, A HAL 4C spoll A 2aAaprh.

FCM-Z 488 nmol|A] 2FEE| = spectrophysics argon
ion laser®} 400 mW light 32 z}39]c}. Scattered
laser lightE *}%+3}7] $43}e] 515 nm long pass ab-
sorption filterE £33t} 3342 590 nm dichroic
filter& F33FaA 43} 502 Fejey, H4L
t}A] 630 nm long pass absorption filterZ £313}4] &}
oo}, Z¢ B4 A B¢l internal control EA] A A
DNA check(Coulter Epics Co., 10 um beads, U.S.A)
500 piE PBS(-) 1 mlel] 8A&F 4 22]g LGL A%
$=2] 1/100 B] &2 #H7}s}4 ). ¢FDAC 23k YAC-19]
]335 forward angle light scatter fluorescence(FALS)
o gating®l log integrated green fluorescence(LGFL)
channelel] X.o} H413}¢] o™, beade] AN &8
peak red fluorescence(RFL)el] 2o} bead”} 1,0007} A
Aw EHL FRA ATk & A2e) 9L 2-3
3] wiEsle] A3, TAAE YAC-19] specific
lysist= th&-3 ZFe] F-3hsich.

CT-TE

X 100
CT

% specific lysis =k

4714 k& YAC1 AL 0o} Add ¥4 28E
(447 Wi F W 2 YACL AxS/meA
OAIZHell 53-8 2= YAC1 AlZsJe]n, CT= NK ¢
YAC-1 A& 100 : 12 42 Z¥ FCM o2 A3 3
B& Zde Al Fgeld, TEx 22 samples 44]
Zb wjeFet F SAT HAS Zs AlES] Haselt)

7. W2l XSS 2A W GST-pQ] BIHIZ(SHY ZA}

N

He Sete® AR F 54 2~3mmE 2AE
AHst 10% T4 FEEPoR 24A7F 3A ¥},
Akl ZAAAAE AX Hetd Ffsiw,
Hematoxylin & Eosin(H&E) 445 s}o] #Fa3n|7g o
2 {Astsict. =3 GSTpe) A 2A s ZALE 4]
3o} thE 7k22]-S cold acetonedl] 1FU7F 1A =,
xylene &2 1A]7H¥ 33] A%l geld 2ojsigic].
7r AWl GSTp A TA4& 2 $244 A4 2
ZE #9ls}7] ¢35 avidin biotin peroxidase complex
(ABC) & o] &3l A3t} sehd 22 A
AL xylene 2 g2 H& FAz, FZFE &
9] dAA bS], moisture chamberel 4] 1)
ol vES-& £o)7] sl A4 goat YO
blocking A]7]1, rabbit anti-rabbit IgG, avidin biotin

complexE Z}+7} moisture chamberol| 4] ¥H-2-417] & H,0,
2} 0.03% diaminobenzidine(DAB : 0.2 M Tris-HCl
buffer, pH 7.6)2. % #-3k-8-8- W © v}, o]e}zto]
g A" SElolz=e 3HEA]7](Image Analyzer,
Kontron Electronics, Germamy)g ©|-4-3}o3 GST-p oF

RENL 2 44 29 5ol AL SAes)
8. Xt=ol SHN xal

2L g el A FAA M2e AF, AAA7] FA,
A Ast A Apdabs] AE A xe At
ANOVA % 77} t}58] 3 (Student's ¢ test)S 8}53.0.1,
g Ax Ame SAAY Azzzawgel
LABCAT(Innovative Programming Associates, Inc. U.S.A)
& o]&-3lo] 7 vlEn] W (Dunnett's test)S 3} ).

uL 2
L HSH=

AY7)17F Fot A=) AFL BE FoA] FELA
of me}t F7lske Felder. 53] dubg FoAT
o] A4t njsled AFZ7} ohh wghond,
frel e AR eskel. et ot 2 Fa EAS
Foig IS} AFSF7) 9A Fasx] ¢z, ok 7
3} frAtatAl vebstchFig. 2).
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Foled A A YT Y YIF E54E A9
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Fig. 2. Body weight changes after administration of the general
and the fermented pilose antler in hepatocarcinogenesis rats.
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Table 1. Hematological values in hepatocarcinogenesis rat treated with the general and the fermented pilose antler

Grous Tests (unit)  wpC (10%mm® RBC (10%mm’) HGB (@dl) PCV (%)  MCV () MCH (pg) MCHC (g/dl)
I 9.60+3.15 784+045 1484069  43.042.06 5484116 189+0.64  34.6:+0.90
1 11.44+3.35 8091050  157+0.78% 45.14239% 5581126 1944030  34.7+0.49
1 15281514%  7.034027 1504061 4231140 532+123* 189+096 355+1.73
v 14.491359* 8124029 1544046  446+122 5501180 190+062  344+034

All values are expressed as mean+S.D.
*: Significantly different from Group 1 at p<0.05.
*#*: Significantly different from Group I at p<0.01.

e vlard gk 3] E2E Boch 9¥T F
$o] A%, dub=g 2o F(p<0.01)} g Fof
T(p<0.05)0l] 4] W z2To] wsle] 242 FJAG)= 5
7+ debigdet o] F 2T 34 4] b4 £
AT (p<0.05)5} HESE FoAT(p<0.01)o N 2T
o v]ate] b2k f-2) A olAl F71sksich(Table 1).

3. XjA sl Mzl EdHAl

SHE 278 o] L8 xjAA s A EL] FAL 2
ol whet 27%¢ll4 35%74A1 ZAF Aok U4 &
of 2] Fte] oF 35% A ofhd T-Eell w8l <2k é‘E—?J
L, bl RojFol| M= 27%2 A S 1
2% 27 o) xbe QA=A dkek(Table 2).

4. Ha|=|SHE AL

7} ol AZ=e] 2A A H 7 22& Ferain)
Aoz BAD A% 7] I 2ol FEe

£7 DEN Foiof o3t &
o] Wl $AM(acidophilic) % %3714 (basophilic)
o) FAA A 9ar) FAREA FREHJA, o]
HE 27 ool F8-Fodd o3t BHE £
5]

5. GST-p 2Fd S|4 U SA|Y ZE| ME
AZell Wt e A FkE Az Tel vlste =
£ Tz Fod I Heil o (p<0.01). o}
AlE IAF GSTp R shebd o2 g A3,
4 A 29} PBE = GSTp A S48 2 FAA4
2 o5 WA - JUsich 4 APTY 2 2 2A]
(em’)F GST-p 34 F2 2 A Ao ot
AL HETE AT H4 FoATANA F214 (p<0.01)
o2 skt :LEM et 4149l PBE £
UZ3}, PBel| %-8-2 Arlste] $eig I, VTS
FrelAhe Wéﬂﬂ %—?3}4. webs, dub-gath wEs

Table 2. Total WBC, % lymphocytes and natural killer cell activity in hepatocarcinogenesis rat treated with the general and the fermented pilose

antler
Groups Treatment No. of Rats  Total WBC (10°/ul) % Lymphocytes No. of Rats  NK Activity (100 : 1)”
I DEN+PH 10 9.69+3.2 69.33+5.4 5 28.42+11.47
I DEN+PH+PB 8 11.43%+3.3 68.36+3.4 3 29.03+9.5
111 DEN+PH+PB+GPA 7 15.28+5.1** 71.93+53 4 34.96+1.8
v DEN+PH+PB+FPA 10 14.49+3.6* 75.27+4.3 5 27.48+8.8

All values are expressed as mean+S.D.

a): 100 : 1=effector cell(LGL) : target cell (YAC-1), b): % specific lysiszk%

1E x 100 (k: spontaneous loss rate of between 0 and 4

hours fluorecent YAC-1 cell, CT: mean number of fluorescent YAC-1 cell in control tubes, TE: mean number fluorescent YAC-1 cells in
target+effector tubes), GPA: gneral pilose antler, FPA: fermented pilose antler.

*: Significantly different from Group I at p<0.05.
**: Significantly different from Group I at p<0.01.

Table 3. Effect of the general and the fermented pilose antler on the GST-p positive lesion in hepatocarcinogenesis rat

No. of Nodule & Area of lesions

Groups Treatment No. of Rats Liver/Body weight (%) Foci/Liver (No/cm’) (mm)/Liver (cm?)
I DEN+PH 7 2.44+0.17 3.05+0.85 0.158+0.071
II DEN+PH+PB 8 3.224+0.47** 4.95+0.97 0.44210.158**
I DEN+PH+PB+GPA 8 3.261+0.17** 5.02+2.77 0.357+0.248**
v DEN+PH+PB+FPA 10 3.11+0.21** 6.24+1.54 0.434+0.126**

All values are expressed as mean=+S.D.
**: Significantly different from Group I at p<0.01.
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22] Roi7} Y= 7t wheks} HA oA F2 wm oA
23 9l Ao el = goh(Table 3).

el A= 60 E 8o A 2hEol
g A3k A7) ARkE g o AFrkA] waE o
TR e F3 $E] Ao}, =89 AU F
A7 Zx1el] tigk Rae Y] 877t Fol3 A%
%, 1960)2}, E7]d)] 457 Fo3¢ A 2 5, 1982)
oAlA 27z folele AFTE7PE =g 2 Age
A% SD. Ylsof 8F4F odut o B8-S T3t 4
7 Q277 vadd Foo0e AFSS7Me YA,
W8-S Tk TollA ok AF S7HEe] =4
et & A 21982y 5459 F AR F A4
A FAAell A WP o] ZEAE B k], 71(1982)
%2 SD. 9= 714 ]8435l phenylhydrazine -
HCIZ Hl¥& fFEAF 447 58 258 579
stdtiyl, 15~25%2] HETF AAde] FAFH vk B
3ok B Ao it 2 Haxe s Tl
ol AEF) ok g, ¥ 2 HE
T oA FrP) AdAHAY. 2y (ESS
P37} 2A s WS- 27 v s 2
= He 2 ZAE Q) o] 2 Hol H4 Fojol 231 1
P75 F7he WY ol 54 AEFe] F71
Zo] ohd MY HA7} F7IE AR Al5EH, F
o] W] A, £31 Y FAof] o FaE F9]
Ao AlgH. 53] Hang Fo{FHr) odut
=804 o TG WY F o S el

=4 HEHo R hlellA 71 dubel HekA
2 AMgsla glon, =89 Wr)s S7kE el gt
AdFe] gervg, F2 AR Hdrled A s 71A
o F838 ou|E 7IX& ApAAds] Azl gk A
AR FCME o]&3lod $3istsdchi(McGinnes, et al.,
1986, Callewaert, et al., 1991). 7}(1986) 5-& =4 ==
58 5037 o) zldals] Al FAdo) sRAkE gt
A 3FH e, 3(1990) 52 A MEAL HZeA] A4k
g 5748 543 ICR wh-0) AlZA 2 ARA 1Y
HhS 3R AldAbsl Al e B4 folsiA Ak
Aok sk £ AfA FCM2: 0]-8-3le] ZAR}E
ApdAbs] Al Ee] FA T = AAR o7 275%~35%%
ZA1E T dubs4-8 o3 Tl AT AlY
U 9ol MR SE-S T3 Fellx= AY A
22 550} 22y o] A o) 3= A= R] et
o} zpadats] A Ee] FAE Aol dubsg3 E

O

o

=-8-9] xolr} 71 T3 sHA AA == ol dgt
F71 A7 288 Z o2 Alsdr).

APA 79t o] Foigh duk 2 E g0 7igt
Aol gt 2AEIE= 7F Tl i 7k AdlEEF
], HelzAstA AL ke AgA a4 GST-p
A WAl g FAMEA 5o AE FHrissich
A Aol g 1] Al FEmE dE2TE A9
g RETA FAE F77F FEEG ol
85| o ZHuepr| Hrle ZskERl Al
sodium phenobarbitalel] 2]g+ 7ke] n|whs}l AAtdEal
Ao ALEEch Zhe] Hel2A A Aalel| A= et
4 Fofof o3t Folz] wwql sAM (acidophilic)
2 3 7]A (basophilic)?] A A3 W47t g
Al A RR]RE, o2 7 &7 ol Hg-Fofo 9
3 S8 Ade AR st =3 GST-p A
W 4ol gl o} WAl QA Zhtr e fEA

EAEA 0] Foi¥l A Nyl vlsle], dnl 2 4 E
=4 FolTelA oAyt AAFA @skor=, ot

i
pt

& T
Y B EFEO] Foirt APA et HAYAA o vlA =
ZAFZHNE= 9= How AlgFEr}. 2]y Sarcoma
180 A EFE- ICR vhg-2ol] BEZFFALRE 3, B A3
A ARSE REEES FoId A AE A7k A%
I AL 7 Bud vk Y9 5, 1994b). o
of th3t =829 A3y} A es A7 Hame
Frst Akl Al HEAAE FABId S 5ol 9
AF AL, Fekeol AAHK A, Fal Helg 2 A 2]
S5 He] FUisticke Bat Sicht &, 1981).
£ dTelAe APA ZekE AA e Foid F84E
o] MehyHel At F3 Foll ol &IE e}
WA B A2 A wat dubsg Bobe
WaE-Ee] a3t o g ALR daksidont, o
& zpo] A WA A Fatgict. ay o8 FF
ool g 82 a3} A= opF] H5T AAo]
g & A&Al At 875

5 4

Al 2
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