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Effect of Deer-Horn on CCl, Indueed Liver Injury and
X-Irradiation Damage in Rats
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FEME, HEEERA #5 fRrRo2 FH =l 9
o} B BWEMBo R Rol 2 FHEH A
By ZhiEdl AE A A BAA okt sl E BE
o] ehd}

RS W Eie M Fxs
G0,

e el @AY RS Rolud Esh A0 L @
Hell #Fmfpfe] Y& Wil vk glon] 8 EOE
Holl #EimfEAel 4% #EaEgel gleh. #O -2 choles-
terol & RMBRY FEN EXABH S R m
i cholesterol &o) HAsl4 KTHL wokel = O
< cholesterol F#RKESL] FHB L % BRd nlx:
BEKEE R BES WEAtdd m%lds &R
+ @37t W cholesterol ZHf#FHIs & @ Brgl
o] IRHEES ATPE 9 GOT #Eh%s Bir) BE

o5 et

KEB BEFA YA 24 BH=G S BESGAT.

B AFo] CCLY 43 RRIFAS 2 Hin B
Foll vl A = Bl 3t Fimeld CCLER =& X
Figtel &3t AR TS~ ATP RS M4 2 RE #
B RRRIERE) BURSS] BAMEE AS ARESLS HRY
BB 2A DS 2okd = 94 &9 %
BE #HSle] cholesterol Efifyme %3 Frmel
cholesterol #t350] ABHAZ ®PHY S ot = H
TR R I MAMRIYE BFLsl s fRHle] g

5

& ub g AZeld EES LS Fe
M= HBRS] Rt BE B9 BE: gAw
olH ¥ ARES AHBY HABEAALE dadE 9
0 2 ARERSS RWsE MBEE melA 2 A
oldh. AZH EEE 23 o8 48z 2 FHRSTY
#HH 2e LRBRSE HRT 2oz EA=AL B
sheh o] o - GRirlZ} W%t weBkAtENY PR
AF20.2 ol & RWIT Jolotd HHHF S Hlish
o 2 EWRN = (LBH HES dHE ERA
AREE ERE Aol A FX- ARE WiHdA
CCL £ 10H 5 AEABKE 0 HKAT I
CCLE Fo] CCL MWHRE U B\ o] AR
o ATP, B ¥ WEHES (S e HiEsdae g
W OEHo R FMAEY fAR 80079 XKE 241
Fhebel X sbSRANE 9 WREST 2ol oA FFEm
o LEWAES B LEdd 2 BRES 47 84
ghe upelel

I. ® % %5 %

REHE

BB Wistar %o #H 150 ¢ AHte BEEERS
sl o WmED Bl AL &3 e FamEe
+ —EE s A R FRskA g
BLfrfafts (100g). $4-4-(300g), #HI(T0g), A
(708> ¥ BERRC20g09) HhRE AAT A& #AdE.

BHLE WEAY ERE BEOK fKild EAYE
ol # 20FR0 BESt FERA T H oA 9B
e RA2l ohg —E8] Whe BB|AS o
o] Kt Lol 4] SR it fhHElT ®EST mlg &

— 181 —




50mg o] A #HEA AT

BEMER 1ml S &9 —Erol rubber Catheter
No.8% s HiE H§AZ Bipd gRigerd T
H BB s BEARE RFd KAKkE A-T
el A BEsid ’ '

EE e

20% CCli~olive Ji% 0.5ml/100g BEE &= FMH

Aol HAtsly HENE AR olive & HEML
drt. ERE E 10~1271 Y T3t Ze] W
B 5yshsd o

1) H®e 2) CCLuhg #RY CCLERN 3 i
108H ¥R % CCLE KB HOEE-CCL KA

Xihmatss

220 KVP, 10 mA o] 4 focal length 50 cm & 53 0.5
mm Cu filter -5 #F3}e] Dose rate 37 r/min 2 28
8007 & EIRZ &l Mafslqith e ¥ 10~127F
g4 o83 o) Spre e EHstglEh M 1) BB
2) XHae BT X-REHN 4 3D EEE 10
BRT el XS BHT NOEE-XHEBRHE

CCle BrRERBAN AL SHF CClE —Me #H3}
185 KAl el = XEREHKEIAE X#
Wat 2405 Wi A2 Bl ARFE 4% BEAA
=R 9 S T b A BKe n¥
&% F o3 BEstz 4 #RE Torsion balance 2
—E e FRdd #£4%d Rt = MUT D

ve plshel E ARKYE sy b ERKkE AR
o] kR % WKE KFE KoE wHeld FE RY
glass & st PBHIREE EENA Foiwo 29}
252 pool & Fled o —ERS FET # #WE B
ol Rt

ATPo| &% :

Firefly luminiscence assay k" &2 IFE&e] ATP
BE mEsde

Firefly luminiscence BEE B HAH :

50 mg o] [EZEW & firefly lantern{Sigma Co. )& 5 ml
2] %¥5 0.1 M sod. arsenate buffer pH 7.4 8@
sto} 2~5H) mISIRE 8 AL Kol @
AT # 50 mg 2] MgSO, - TH:0 & fndhel BHAIZ A
& BRHEo2 AL o] BMERL 4£°C2 AR
2ALLEE @A okglie

Hepe) R ITEIS 500 mg & BEeAl EaEs FR
T oL ol A g HErel A m#at 3mio] KLl

Y2 RES Piks 100°C A 10888 abist ol
WM EHES SR mEges st = Sigma Co. B
Fiell tkated FFEE 500 mg & 2.5ml 2 #% 0.5 N HCIO,
¥ et @RSt ABT % LW 1N KOH=
it AL RBEo = 31 L FEHE 1.0mle
o #EK 1.2ml 9 BRMEKE B4t M pho-
tovolt photofluorometer(Model 54)% f# fiste] #¥
BE mEely el ATP i ATP(Sigma Co. )&
0.1 M phosphate buffer, pH 7.4 7 HEA A 407/ml
7t 25 mste 2 107, 207 R 507 ol EEse £
¥l frRelY ATP BE BHistgs.

e ZE8RNA DNA) ERix:

FRE@A MMEREe KB Schneider &' 9
Schmidt-Tannhauser g0 ¢ #35le] o} 7o) HiT
sted =t

Al #1821 20% homogenate 1.Qmlel ¥ 10% tri-
chloroacetic acid (TCA)EH 2.5ml-& msls BMAWHE
15 e mibaEs A prEsln Reiel ek 95% olEh
+ 5.0ml & Mgt o MEERSE #EEH EHS
B B slolvh o] MEREM A KiHikE HWEE
2MELE: #1535l

Bl o) oyt o SERTIMSE R BB
ol IN KOH & mdle] 37°CelAd 205R] MHES &
ol Adict kME =29 Hindld pH 42 MWEL o
£ 44 0°2 HES #% ol AS mitstd BHY RNA
# a3 ihEEe] DNA BI3-& &4 A=t LR
o] Qo W] WM nucleotide S 2Rl 2
RNA @8 F k2 dlx 39 k@%e) DNA-ENAH
Bdls A 50% TCA B#-2 2.0 ml ustd  100°C
ol 4] 10571 A # kel A sl DNA RS #Z9)
sl EE ST % 2 EHKE DNA ZBARH
2 stgdsh. RNA EH-2 orcinel #:'2 ] kil ¥
1.0 ml ol orcinol 3 X&(FeCl; - 6H:0 100 mg & #® HCI
100 ml o] #HRel, MMEAA 6% ¢FH: orcinol
¥ 35mlE Mnste] MBI 2.0mlE etz 100°C X
kol A 550 m#std £7] = FAEAL 655 mm ¥
Rl A spectronic 20 spectro photometer & {# fi gl
g Bkl vh

= DNA 5B Dische #1119 o] #3le] 3044 1.0 mlofl
Fi# 3k diphenylamine 3{#¢(diphenylamine 1.0g & X
MR 100 ml o] HEL T B 275 mlE M) 2ml &
mstel 100°C A kol 4 1040 el L7le ¥
g 595 mm FEEAA kAEEEE T RNA g8
fAs Ei# RNA BWes s RS Merck Bl #R
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RNA & Chargaff 0o 2 H#g A& @#HEsgeq
DNA & /AT FEit DNABE (FRol&= Sigma
Co. 84°] #% DNA & =}z Mgl

% &4 83 el Hogeboom ' ez #
B mitochondria B#WH S —i A4 LT Hike
E RAN & amisg

Mitochondria BRA{E :

FERT ITAEGNS A ke 0.25 M ENigR e 2 20%
homogenate & =®IE ©}& refrigerating centrifuge
(International model PR-2)3 {#Hslq 0~2°C A4
TO0Xg 2 1077H Wibsls 1 Bl oAl 0.25 M EE

E st RERES £ 1056 FA—Efres Eit
T s 2 BERS A9 Q& LS ﬂﬂﬁ
850xXg & H/X 1050 Hiksls et

ola 47l WS 0.25 M [EEW S = mitochondria &
P d =t5e] AFE ¢l o] mitochondria I
2 micro-Kjeldahl ko= # N 488 ©Bsld #%R
R #t2 base & 4bghel

AF#B&E2l triglyceride, phospholipid 4l

cholesterol SE& ¢

TF#EER 1.0 g8 IEHESHA] FFlvéts] Teflonhomogenizer
4ol ¥ 32 methanol-chloroform(1:1) ## 16 mlE
shel R T kel RIS TN RS A e
o] FiHE-E BMiL'™ o] ksl cellulose column(0,5
emX10 cm)S MMA A M) MRS WanE
ShAL L MRS ERREAA G-& 2 Wkl th chloro-
form 20 ml-& Jneted MEE¢ HMAA o3& silicic
acid(Mallinknodt Co.) columnel @A A=}t  o|w
triglyceride® 7>-& ¥ o 8 }2 3 silicic acidel]l %
#3¥ phospholipid ¥ 72 methanol-chloroform 3
methanol& %4 10 m!¥ RAA A4 HgA sl obn,

(1) Triglyceride FE% : R triglyceride % 52
ol A& AKIE LA ZEFEAZ S Van Handel #:'9 4
#43le] chromotropic roagent & {# f%le triglyceride
T sy

(2) Phospholipid- #BE#&:%: i Phospholipid
B 5o} methanol® fisle 25.0ml®z utE o
2 2.0ml & Hsle Fiske-Subbarow Do g e
EEA WIRARL BMEAT 255 Fed #@st
9 o+

(3) Cholesterol % : Zak 7 22 # choles-

terol B¢ M A

I. X% # R

A ol CCLE st BBl MKW o)X=
ER:

1. Figms ATP o) &4 :

A CCLE #Bsb 1885RT ol JFE&GA ATP
B2 13.442.97/¢ wet tissue 24 EREES 32.5+
4.6r/gel et aA Mool gleh 22+ CCL #
ROAl 10H 5 BEABES £AT ARBAdAE K
BB ATP &2 20.9+1.8r/g 24 wE CCL HHEY
Bobl Ee(P<0.00(#1E. BIE). weld mEe
ABF 2ol CCLHHERF ATP BWMM-E HES By
+ ¢ 4 9

Table 1. Effect of deer-horn on the ATP contents

in liver of CCl; given rats

’c ccl, given }ractghprggg'in—
Sample No. Jw(:;tiioslsfgé 51 :?stqsu(g )/ g wetigte(zci. };)‘:)irt:(r/
| ) g wet tissue)

1 280 12.0 24.5

2 27.5 11.5 21.0

3 27.5 10.5 20.5

4 0.0 19.5 24.0

5 36.0 18.0 21.5

6 34.5 12.5 18.0

7 ‘35. 5 16.0 19.5

8 31.5 13.5 21.0

9 29.5 15.0 20.0

10 40.1 15.5 19.5

11 28.5 17.0 21.5

12 41.0 12.5 19.0
Mear+S.D. 32.54.6 | 13.442.9 | 20.911.8

2. FERA BZBEe WL :

FragA RAN B2 BIPEATE 33.9+2.0mg/g wet
tissue o] efste] CCly w15 REM 9 EHo 2 HjRe
3] CCLE #RT AR U4 e £4% 37.5%£3.7
mg/g R 39.2F1.8mg/g 24 HEHI & 2R ¢
.

Fr@m DNA B¢ #@afe] 3.7+0.4mg/g wet
tissue ]2 CCl, wb% REW 9 EFo L RRHET
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Control

BZ7Z CCla given rots

[} ccCla given rats pretreoted
with deer-harn

201

¥/9 wet tissue

Fig. 1. Effect of deer-horn on the ATP contents
of liver of CCl, given rats.

Table 2. Effect of deer-horn on the hepatic nucleic
acid contents of CCl, given rats

CCl, given
Control(mg/ Sactls4 gg;XS; ;iéfi ‘;:Irii;re—
Sample No. |8 wet tissue) (t?slgég) wet c(lf:;;;o;net
tigsue)
RNA | DNA | RNA | DNA | RNA | DNA
1 3.0l 4.5 33.2 4.1 39.5 3.2
2 4171 3.7 42.00 3.9 412 4.2
3 38.0 3.9 39.5 4.2 37.2 3.7
4 40.2( 4.2 41.1) 4.0f 41.0] 3.9
5 40.2 3.3 350 3.5 39.0f 35
6 40.4 4.1 39.5| 3.9 41.8 3.1
7 37.00 3.5 356 39 372 3.8
8 36.5 3.4 34.00 3.4 35.5 3.6
9 42.0] 3.20 40.5 3.6/ 41.5 4.3
10 35.0 3.6 38.0 4.2 335 4.0
11 33. 2| 3.5 3%.2 3.9 380 3.6
12 39. 5|| 4.0 28.0f 3.7 40.2] 3.8
ventsn. | 358 437 23 483 27 431

control
CCla given rats

Il €Cia given rats prefreaied
with deer-horn

T
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Fig. 2 Effect of deer-horn o2 the hepatic nucleic
acid contents of CCl; given rats.

CCLEFH Bl A = %% 3.9-:0.2 mg/gR 3.7+0.3me/g
024 HEM AERT & Fold 4 YR
2.

B ks Zo] CCLE HRA 188H #Hols BR ITF
HEA EBEYE € B 93 dek4 B BE
= E 4 fi

25}a] 5% pool 2 & JFAIME mitochondria sample
5G1s) ¥elel RNA &€ jEs &R HEMF 9.2+
0.2 42/100 pg Nel 3z CCly 5 M} gHo 2 WK
T CCLEFMmEl A+ &4 7.330.54g/100 pg N 3
9.5-£1.5 pg/100 g N2 24 RS EH AR ERA A
v %7l 9% WEFATEES] RNA#& CCL BS &
iR =2eH(P<0.05).

o] £ o] W& CCle| 3t F##A mitochondria
o] RNA & MA-E phkate A€ 4 F IHE3k §
SHED.

3. H==, IEWmel WL :

CClL, g5 Hrmppol A= FEMA hEBHREL 15.4
+5.0 mg/g wet tissue o] 2 HEE} WE CCl R
ol 4= %% 3.530.7mg/g, 9.243.8mg/ge 24 CCL
i Pl A depEIRES-S WRE Ketd #eEE §
o BE-CClLERN 4 R ol a5 &
TE QA et CCLELS Fppachs 84 e o9
o) P RME CCLbdel 4K FFALEA ik fans o]




Table 3. Effect of deer horn on the m1t0ch0ndr|al RNA content of 11ver in CC]. poisoned rats,

CCl; given rats re-
Sample No. Control('ug REAXIOO\ E:,EghRgliI‘j‘\e; Ig(;j treategdgﬁv&? deerphorn
e g N ( wg N 100)
1 9.2 7.2 12.5
2 10. 5 7.6 9.5
3 8.8 6.5 8.5
4 8.5 7.0 9.2
5 9.0 8.1 8.0
Mean+S. D. o2%02 | 7.340.5 9.5%1.5

" CCl; given rats prefreated:
Contorl (mg/g wet tissue) (mC(}l‘ ﬁ:::r:;isr;f:) ' With deer-horn
Sample No. E/8 (mg/g wet tissue)
Triglyce- |{Choleste- [Phospho- |Triglyce- [Choleste- Phospho- |Triglyce- [Choleste~ [Phospho-
| ride rol lipid ride rol lipid ride rol lipid
1 3.6 84 41.0 16.4 i2.0 40.0 12.9 7.8 52.0
2 4.6 85 41.0 15.4 11.4 41.0 14.0 8.0 52.0
3 3.0 8.0 42.0 16.0 10.5 43.0 12.3 8.3 45.0
4 3.8 6.3 45.5 6.0 7.8 43.0 4.6 59 38.7
5 31 5.7 41.0 6.4 7.5 43.0 30 5.6 53.5
6 4.7 3.6 39.0 16.5 11.9 33.8 9.2 7.3 32.8
7 4.5 5.5 37.5 19.8 12. 4 39.0 11.0 7.8 30.0
8 3.2 7.2 39.2 19.2 23.5 35.0 16.2 9.2 40.0
9 3.0 5.6 33.0 25.0 13.4 39.2 7.0 85 37.0
10 3.4 5.7 36.5 14.2 9.1 47.0 6.0 7.2 H.5
11 3.0 5.1 36.0 15.1 8.2 4.5 7.5 8.2 33.0
12 2.5 5.0 32.0_ 14.9 10.0 43.0 7-0 6.0 36.0
Mean+8.D. |3.540.7 ) 6.4+1.2139.14+3.3 115.45.0 111. 5:44.0 M1.0+3.6 | 9.243.8 | 7.5+1.0 0. 4-+7.8
] Contral
. ] contral CCls given rats
( CCls given rats [N ccis given rats pratreated
R ith deer-h
100 1 m CCla given rats L wi egr~horn
: pretreated with deer-
(} ‘ horn 20 10
80of f 15}
T |14 | 11l
= ih i ‘\‘l o
; Z H @ r © 1. o @
6.0 ZIi 2 H 2 7 3
g n £ gop 4 o
:[-’.. o Ei\ E 10 b /: -
® ok 4 . x 1d = | ' H
o 0 ’m g @ 7 Alil o2
I £ L AN E .l [ . 1 B
i Y i g [N
20} 7 - 2 | i 2l T
Z |.‘f / 1 , :
# 'Ii L i_}l i p A }{
Z, ‘H: % ! o5 il
o i I LAl {18 Ald |
Triglyceride Cholesterc! Phosphoiipid
Fig. 8. Effect of deer-horn on the mitochondrial Fig. 4. Effect of deer-horn on the conents of
RNA content of liver in CCl. poisoned rats. hepatic lipids in CCly given rats.
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Table 5. Effect of deer-horn on the ATP contents
in liver of whole-body irradiated rats.

Table ¢. Effect of deer-horn on the hepatic nucleic
acids of whole-bedy X-irradiated rats.

1 :X-irradiated
! X-irradiated '3t pretre-
Control(7/g ated with
Sample No. ‘wet tissue) lt-?stsstggg Wet jeer-horn
‘ i i(r/g wet
‘tissue)
1 H.2 17.7 21.5
2 40.5 17.0 23.5
3 36.3 18.5 24.0
4 39.0 15.2 22.0
5 30.5 11.5 19.5
6 29.5 10.7 18.5
7 35.5 13.0 19.5
8 37.0 14.0 21.0
9 41.5 15.0 18.0
16 20.5 12.5 22.0
11 .2 16.7 23.2
12 28.0 17.0 24.2
Mean+S. D. 34.6+4.3 | 14.922.4 121.4144.0
[ 1 control
7] %-irradiated rets
T X-irradiated rats pretreated
with deer-horn
.
30..
4}
p=1
w
°
= 20F
@
z
o
~
~
101
Fig. 5. Effect of deer-horn on the ATP contents

in liver of whole-body irradiated rats.

o X-irradiated
Control(me/ [% irradiated e with
Sample No. [¢ wet tissue}| Jo¢ tisse) (‘[i;a;/r‘;h?vﬂ
o | tissue)
RNA | DNA | RNA | DNA [ RNA | DNA
1 43.00 3.8 40.5| 4.1 34.0 40
2 42.00 4.2 3.3 3.4 3.0 4.2
3 56.20 4.4/ 35.4 3.2 382 4.1
4 39.00 4.0 37.5| 3.2 320 3.9
5 37.00 3.9 32.00 3.4 39.00 3.6
6 42.3 4.2 352 37 37.5 3.8
7 37.2l 3.6 330 3.8 37.0 43
8 40.5 . 3.5 352 35 350 42
9 39.40 4.6/ 348 3.2 328 33
10 38.00 3.8 37.5 3.3 41.0 4.0
11 42,1 3.9 325 30 3.2 39
12 40.5 4.1 382 4.1 360 3.9
wenzso | 24,00 87,39 8.8
{77 control

73 %-irradiated rats

MMM X-irrodicted rats pretreated
with deer-horn

sck 45.0
aor {- {- % 14,0
1!
. b b
3 . i[v - i 5))
S n a0 pog
: | i :
o 20r 'i 4 | 20 o
“
: .
1of 1 i? {10
i
L
RNA DNA

Fig. 8. Effect of deer-horn on the hepatic nucleic
acids of whole-body X-irradiated rats.
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Control (mg/g wet tissue) %(mlgl’;;d;g:(:dt‘g:lt;) i x- lrri\(rilltalfege;?t]sl_ogfleneatEd
Sample No. (mg/g wet tissue)

triglyce- choleste | phospho-| triglyce-| choleste- | phospho- | triglyce- | Jholeste- | phospho-

ride rol lipid ride rol lipid ride rol lipid

1 4.6 5.6 41.0 7.2 7.4 37.2 3.6 7.0 36. 2

2 52 6.6 43.5 85 7.2 39.2 4.5 6.1 35.4

3 4.2 50 26.0 11.5 7.4 40.0 8.6 7.0 35.8

4 4.4 6.2 24.4 12.0 7.0 39.5 9.9 6.8 47.3

5 54 4.7 33.0 14.8 9.0 42.0 8.4 5.6 40.0

6 i 5.6 5.2 44.5 17.5 8.5 33.0 6.2 8.0 35.0

7 { 4.6 56 41.0 11.1 81 36.0 4.9 7.2 32.0

8 5.1 6.6 43.5 14.2 7.6 40.5 5.4 59 40.5

9 3.8 4.0 35.0 10.5 7.2 37.0 6.5 4.4 33.0

| 10 4.0 5.4 36.5 13.5 8.5 35.6 8.2 5.0 35.5
MeankS.D. | 4.70.6 | 5.5+0.887.356.7 [12.142.9 | 7.840.6 [§3.521.9 | 66119 [ 6.3%1.1 [37.743.9

j Control
U777 X-irradiated rats
tailll X-irradiated rats pretieated
with deer-horn
i
i aof A; 450
E/i
L -
100- % | R T 2 a0
8 4t 6.0 v 4 ‘- B 2
: % E | ; ri w‘l E
H 2 LR 2 30
% 7 | o
o . o 15 |..
o aorg| | ¢ e
o™ % o T [ i
£ § W— ~E : 2 1e
2 i 1 0E Jeo
TALE I
IRIE BAETEEE -
| 7 VB o
[‘;' [
. 1 Z 2
b
2R 7
Ll Ny
anlvceride Cheiesierol Phospholipid

Fig. 7. Effect

of deer-horn on the contents of

hepatic lipids in whole-body X-irradiated

rats.

WHS WK s 4 + sk
FEBAN # cholesterol &

CCL 1%

BBl

11.534. 0 mg/g wet tissue 24 HFRES 6.411. 2 mg/
g9 EHE-CCL #Wit 7.54+1.0mg/gol kil WA
(P <0.01). o]} o] CCl thikel T IFARRN
cholesterol &2 #uffe] EHGHME HES NH=ADL.
FFE&A BiEae CCl. w5 £l 41.0%3. 6 mg/
g wet tissue 24 HR(E 39.1+3. 3 mg/g ol st &
Fogod HESG 25 ¢ EE-CCLEAEREY 40.4+
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7.8mg/g T 4 R QoF(EE, B4ED.
B. B0l XitFHm® ozl gi:

1. FF4E#A ATP Re| o

MR 8007 9] Xfioz 25T HEIFARA ATP
B 14.942.41/g wet tissue 24 BB pEyoe s
FEEE AR X&E HHY aRN(EE-Xgms
B % 34.6+4.37/g W 21.4+4.07/g e 3l =
A Aztsio] gleb. ol o] HH AR XGBHHE
BB il HFABA ATP Bo] aA 7haso]
Ak X 25 Batgrece g 5o

webA BERel X@Matdl i3t IFEMA ATP &
WAE BERE & 4+ A9CEsL, H5M).

2. KA ZERe B

HAMS IF4BA RNA RS 39.8%42. 3mg/g wet
tissue o] . X BBHFES 35.542.4 mg/p ot Bl 48
XiemateEol 35142, 5 mg/g 2ok F9H P <0.01).

X =5 Bais BE-XEEsETs o 20 o
o] BH-E X#WSe) Kk ATHEMA RNA Y M8
23 Bk REE 4 4 U

HEHA BEE-XHRSES IFdmA DNA Be
4.010.3mg/g wet tissue 2} 3.9:40.2 mg/g 24 A
ot XM 3.650.3mg/g v} 5% Ech(P<
0.05). B BEHE®IZ X@mBEHBHd KT FEBA
DNA &2 M7t BiEE€ & 4 QF(HE6E, H6H).

3. MEMA ERES 2

XA FaGA RS 12.112.9 mg/g
wet tissue 24 HBEO) 4.710.6 mg/g Wt} A F




Table 8. Effect of deer-horn on the lipid contents of small intestine in whole-bod f’\-irradiated rats

£

&

Control (mg/g wet tissue) z(n_lg}';d'i?:: dti;:‘tlse) X 1rra%?ttl?ddézlffh‘g;fltreated
Sample No. (mg/g wet tissue)
triglyce- | choleste- [ phospho- | triglyce- | choleste- | phospho- | triglyce- | choleste-| phospho-
ride rol lipid ride rol lipid ride rol lipid

1 4.2 7.5 15.9 16.0 10.1 27.2 39 6.5 19.2

2 4.0 7.3 14.0 11.5 10.5 22.8 2.8 7.8 24.5

3 4.2 7.9 16.0 13.5 9.8 24.4 30 8.8 19.0

4 2.8 4.8 18.0 13.4 6.5 14.5 6.5 6.0 16.7

5 2.5 50 19.3 17.2 8.0 18.0 5.2 5.7 14.0
MeantS.D. | 3.540.7 | 6.51.2 16618 [14.322.0 | 9.021.5 [21.4%4.5 | 4 3+1.4 | 7.041.1 [18.743.4

T 7] Control
P77 Whole-body irrodiated rots
TEL X-irradiated rats pretreofed

200k with deer-horn
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Fig. 8. Effect of deer-horn on the lipid contenis
of small intestine in whole-body X-irra-
diated rats.

meEe] Yz EE-XHBHEY] 2L 6.611.9mg/g
24 HEEYCE A% EA5HP<C0.02) X& =15
mareace g4 S (P<0.01). o s) ol EELE
X B2 aBadl KT FEEA HkiriEs #me
A8 mpEge ¢ ¢ gk

FFia@A #& cholesterol B¢ XKW Sl 7.81
0.6 mg/g wet tissue & RWH 5.5+0.8mg/zg 1}
H¥-X@BBHHY 6.3+ 1meg/g 2k (P <0.01).
B BEH-XG RN FE8A cholesterol BE& HIE
pEuch: EAU(P<0.05) X#BE2HBHA KT K
cholesterol & #EmE Mgz ok

FHSR BRERS X®BAMHRNC 38.5+1.9me/g

wet tissue 24| BB 37.34+6.7 mg/g ol FEHE-X
BIBAT TS 37. 7439 me/g ol el ¥ HERT &
¥ £ 4 49(ETER ST
PLEF Zhe]l BEE XHEHBEH KT FEARA
hifels o M cholestorol f#2] WimE HES KLY
5 & ¢ 4 Uk
4. DB ISRES| WL
o SBHREE 208 4f poolZ T A& T sampleR
ot 5 sample ol 4 PlEet e DBIEES FikIRE
Bo XHEAHR 14.342.0 mg/g wet tissue 24
R 3.50.Tmg/gel el Higsol gk =28
U BE-XERMES 4.3 4mg/g 24 HEMEA &
et el XERStdl K PBER FHREE
wiEE =4 Ak A

N EEHEe] M cholesterol &€ 9.0+41.5mg/g wet
tissue = HBHS 6.5+1.2 mg/go Hstd @ins o
Aok Fe PR BEEES dv XRMAE
21.4+4.5 mg/g wet tissue 24 BB 16.611.8
mg/g e} el EmsEo] o EE-XHBEMFEAA =
18.71+3. 4 mg/g 24 HBMEETE A% XR 95 R
B Rohe (P <0.05)(5ESR, FESH).

AR o] @E-E HAKAAY =A7tA 2 X2
HBaT HF RIS BB RS eERRE
5 HE MWk

V. # 4

B vlsl o] HEE EHOKBRMGESY WMRE
2 CClL #flol %% B5 FRASAN ATPE] B ¥
BPSE %38 hi:iglial cholesterol 2] HUHS #A
& BFIbeS vtm = FFE&A mitochondria RNAR
9 BAE AMTE Btk ABAAR elg vx
T AEPHERE fERC Yol BV K3l ofv] #|ER
ul i) B M WRe g Re £V 2 H
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MmifEflel dahel WESE ub gla el Y £ fEte) i
mifEfie]l 928 #EaBalgloh. & cholesterol & ¥
P AT 3R BHEKSE-E Afste i choleste-
rol Bo] EFTYE 23y = YL cholesterol & E
WEEe HES FERR Bbrt EHEEZ Y
EHE S wibslgdeh U0 cholesterol b A%y Lol
#Hs = % JF mitochondria 9 oxidatve phospho-
rylation 9] ®4 2 FE&S] GOT iGas] mige] K
HERE HES phikslddda 519 = cholesterol B
B EE] FHEAY #Es BT Ofagse ngz
3H cholesterol fjfi#¥iel % ., P BF 2 WH
o £73719 dAT WRBNW Bl BEARE M
B EMEASE B

CCLE el @A EEs = TR g9 =
EFES BT A3l va] 2 BiHS CCLY B@EE o
BH#E EAENHA el 8 2R o SEmke
2 fF#EBEe hydropic swelling 5% U fElig®% =2
£ 4 94

2@ CCLo olg} ¢ fFiAfEe f5A WA Ee
b8 5 BEEA grd. CClel #a Sb:dife A BE
Fif.2 2 mitochondria 9 #48LS 2 obt} slujer e
% CCli= IF#iMe] endoplasmic reticulum 3 mito-
chondria [EH-& Hisln oh& il BEY la
e 2

CCli= HE# mitochondria & #HEMe 2 £y
mitochondria &} S #& EEdle AUA LRSS oA
Avta o9, o Ieii@ %l E R L 2 mitochondria
o & MMt FEe 474% 4+ 9.2} mitocho-
ndria BigE Hob & ¢ gledE BiFe] B4dda
oo, fre] BEAR BET WEke b Aoz
endoplasmic reticulum 2} B 4-E AL o7} 9l
£vy# Recknagel, Lombardi 2 Schotz?® %2 CCl,
i@l Q114 BF2]  triglyceride secretory mecha-
nism ¢ #fgo] 74 MBI Wkm n3 gk = BF
RIRMTE, FFARHKS) W 9 mitochondria o] i
Az Mol flo} BiTRiglMiLe 8 Hepow
B glepe,

RBEB CCLE el el Suigiel @
of #EE T AF#EES] Fkrl HBaks]e] = centrolobular
necrosis 7} HiRE £ L oln] & dulA v HHEo|
the i anaban FEE@e KB RS Ml
sid et Aol ERBEE AR CCLihdoz HzA9
ol9} 7Z+& secretory mechanism o] MEFE Jo] ik

Ighio] BEREE Aoz WA g,

el CCLE #meha 10%HAe) 34%, 3Rl
195%+ HFALfES] iR o) Mg e, RRisLe)
A% Et& oxidative phosphorylation 2] uncouplingnt
L2 P& TERNE Y 4 g CCLBER
#% 4Frfel] microsome ¢} F¥#%<l glucose-6-phospha-
tase 7} I fH2] 59% 8 MADEH = Aoz w oy
o} FFHIME 2] endoplasmic reticulum o [EpER G
2 A EE & w2 FRERH 713 mEg
BtR7T & Bz Aztdch. BAREARS Slol IF
Mol HHT @H= 2ol JFY JEE  secretory me-
chanism ] BRYTHG#el FIEIRE Afel a3 CCLE
of wlzh] o] whulxle Ao HAPHD, CClohs
L2 JIF#iHA endoplasmic reticulum ¢ BE¥E R 59]
ik A MR S BLr BRSO, o) BRSL E
BHA ARYE ohlet o] d4H585 =< lipoprotein
HBol M=+ 2 el secretory mechanism o] 7EfE
ahel Sl Fel#®. Ttal Seakinsg®® o fkslwl CCL:
Mm% lipoprotein ®] A E moiety K S 24 EA =
Bt #R Jeirel Ei= miglEHe ®Widax
st} ik ERS-S %30 hepatic lipid-acceptor 8¢ #5
£ 5 o] lipoprotein & =4 Mo 7 Mgz Ay
FERE B -hepatic lipid acceptor &R0l FHZEEY  FFoil
Belhel Hmg et Aol v,

HEBYE CCLE mEslY FiE s [TiHEd Ao
HBES HARFRNY BB(EQl SIS PENNE A2 ReesH'v
o] 15443t ule} Fo] pathogenic mechanism ] A=
}E Ae g fefllo] ¥}, Leach, Forbes'® 9+ Leduc
9l Wilson®" 4.2 sulfa #[<] sulfaguanidine # sulfa-
thiazol 8] #0LE CCli1Fo] # % hepatic necrosis 7}
HEENA MAEG T $hd  Gallager'®d {&ain]
phenergan ¥ anthisan & 2 [F#H# ¢l thioaceta-
mide #¥5 A9 hepatic necrosis 2 A9 LY 4
Arlsn e ® adrenalectomy & RBEEZF HR2)
CClop#iiyel S 4 BEMAA Bygsds W%
o 9l ® =k hepatic necrosis 2 ¥4 A] FohaL oo,
Rees*® % phenergan 3 anthisan 2} ##ie} adrenalec-
tomy #| FIRFEe] FFHIERH LS Bihsla FFEBR
£MBEEY WROAY BINTE BRSE wRsg
G Crafton™ %2 lipid antioxidants] DPPD(N,
N-diphenyl-p-phenylene-diamine)2] BB = CCloPH
BRe MR sl s Bkt s Di
Luzio** ' ¢ DPPD 2 3lo CCLE #Higd Hel M
B5 & # =t hepatic necrosis & FH&5HA| B3t = 3E
RS B otz #gEss
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olo} & EE-L E{Lpiil-#el DPPD 8] lipoperoxi-
dation #HIfE/He] gl Ao AT YO, o]l
CClL, =4 ¥F2 4Es: FFEES] pathogenesis 9
i mRe A A JRES JUiER  peroxidation ¥
BERS T s, Mclean®™ & & & vkl E
E —E Moo s HHEsls CClel & FFRE-E 8
1k BFE 231 BEY peroxidation o] CClapaiF2l
FEEN 2 4+ @bz gk = Comport £
Benedetti® £ u|elu]l EE KB o= Fo] peroxidation
3} fghFol g BT E BZEs Y ¥ Yun®V 2
MRS e CClLgEmE A&l crystalline RNase
5 BN R BEdY 2 HEASRN FRs
hepatic necrosis % o}l fatty metamorphorsis 7}
Fsgol dAkAl HAHE @Esha, CCLol &&k FF#l
MR- mMAHEEA 2] EHT A 9y #
st glet

w CCLihzgol gt FdMiEE 2 mitochondria®]
o} #fEel BLE WA mitochondria o] Hidik
o] EmA® AkBpEE NADL W™ o
oxidative phosphorylation 2] #HZ2 uncoupling 7}
ATPase o] WEt{LE B 4 YUY @570,

o] o] CCLell 3 Froe]azall #4025t COA BiR
o ERRRS el WEE ez n3 gl

el HEEF o] BA:S Hul Farber™ 5.2 Ffdl
CCl, #Hth 2485k HiEEEC MAE B 24FH
ol Ed{HE MiERez gl = Tsuboi®™ %L
vl 2ol CCLE ROMMo2 MRl i i
F& FEjiel RNA o} DNA Se| HA =7t 2 #ell
Rego] M= gicte ¢rt. e} Hoffman®™ %ol 4
3 =2 hepatic necrosis ffiell = e HEEE
E A#Er 997 A P AR BmE wsk
7 &7} = Smuckler® % CCLAH# 3rsRuto FF
A BTHEmEAAR B Tl 2o endo-
plasmic reticulum el Fizisle] g0+ ribosome i
7b EwmEstAl sl M ribosome o ASHLAIRE
cytoplasm A 78 HEe F3lort NFEMA RNA,
DNA ol = #9E #ikvh a2 gtz g =
Richter™ &= CCl & # 2§ DB FTHS subce-
Hular fraction 2] RNA 4#E #4523t # 2 mitochon-
dria @} RNA & o] #A3) = cd Kl LHER
o RNA && ol #inzo 3o S £ homo-
genate i RNA Bol = #t7} glvbz siqlel. &S
HRERS a9 CCLE @K 188 FHEGA RNA,
DNA ol & 8bE X usty gels EHHAENE 4

e glgdst. =&Y I mitochondria ¢l 4= RNA
29 MAE bk

AR £HBe EHL 1R fEREESE)H 2
xh (SRR BEhdld 4748 4 A= 0
HEDREE B exposed #ER =& HRA
RES dolve AL HHE AviAZ MBR S
H# Bl o] ol b7l =& EEfeAt A ER
Fel  AHTI EAHRTEE vlE gl A s
free radical o] 4744 o]zte] MM el fEMTE M
EfrAL Gased o] 1RM fFflel BHKR £HBYN
efe BEg o5 gk

Jre Hoatgol Hebd el B A7z #HASE
o o]zl S FwaAahol ¥ ERELTT pahgsl X
Btz FA 282 8ol WSy = HEEHE
7= olel gt Bkt ofol LIRS stress s} ¥y
Ry EERSo R dolvte 2l Ao .

£ hSES KGR A Hrnes BIFKHA
3} wlElnl C s} cholesterol ol BAE £dé e, o]
£ adrenal secretion 4] HIE Bkt HoE B
£ stress o] B3 KMoz B 4 ¢gl3 radiation &
nonspecific stress 2 ¥ BE7 Wl HHHBREEA
alo] 717 Byl chemical protector + aminothiol
olm 43 MR oln] =M<l cysteine & $14] 8t cystea-
mine(MEA) S, Z-aminoethylisothiourea dihydrobro-
mide(AET), 2-mercaptoethylguanidine(MEG) o %i
LHmES 5 4 gl o213 aminothiol compound
HHBREESEERLZ 1) free radical o HEA B
%, 2) Eps Tl KEFET R KT BEEN D
WA LRpTS HEER 9 4 828 B3 FHEL.
feake] hypoxia MR S-E £¥Y & ek Leirt o=
Holwx grlAutez TE AL BEY S A

Bl aminothiol & free radical® ZR#&teft Ejl radical
scavenger ¢] ##H< V= Aol
OHz} 7-¢ rmhol #e Mefb=lo] resonance-stabili-
zed free radical & wHEo] ¥R} BHES FetA -
i Reldh

Ll XEES Edld  endoplasmic reticulum 2]
BERSE Wl Ee & neAs Fad o4
MEERHS BT W] v Aoz fE=T W
endoplasmic reticulum & BHE AR EL olel it
Igh =& lipoprotein &Rl = WASZ lve Zl
}.

CCLih # AT glo] 4 #Hfa=2] endoplasmic reticulum®]
Beis o) ResEEE MM lipoprotein &) protein-moiety

cysteamine -
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Bl T ##RAS] secretory mechanism £
Wi ol Bl BEATSE Zelg. E CClel #
T R EAe] & BRez A JHES) AR peroxi-
dation € Ex 9t}

8 CCLY| rh#EFol4 mitochondria & #igel #
tol L7} 2+ oxidative phosphorylation & &E 2
uncoupling ¢} Yo{r}i % ATPase {Eito] WAt
Lot 23 ©] FFAEEYE, mitochondria o] #iE ¥ 2
B¥Xd RU%se HEMA < Mt glog RITH
Pl 4 Blgoz 23 3

Tt CCLHE FFe] itk =+ BEMd W HEs
Bl sulfa M+ hepatic necrosis & HE#HIA R
A A 71 i antihistamien #[+= hepatic necrosis ¥ FE
Wie kRt ¢+ DPPD =i Hleldl B9 3
EE{LBGI- M= Thepatic necrosis & FH%hEA Bk
Fr B BRRbsEget mifdd BES M4 E B
Lg=tm e

HEEEH o]} & CCL hFATY IENHA o
A+ ® L lipoperoxidation o] FFifge] LEY 84
BEHE & Aolvlt HE AAsE ez B 4 3
. Yun®®d] 4kl &8 Rnase 2] AR B2 hepatic
necrosis & FFo] MREFEME ARl A#3HA HA 7|
A B3 FHRBZA Htd BRAHES I1X
el BERE T U

FEE LES o] BHHAMSY WEEZ sR CClL
shighte] ATP & ®Aot FWIRE #53 hlalie] wmig
+ EEY AHEeE Wusdd. olsige BEE CCL
A ATP fiell B 9%o2 Mop CCl HH
4l fFHiESe] E{kfy phosphorylation 2] uncoupling
& 24 BHIEFE g4 o] CCldl & KF#ilg mito-
chondria & MHHE =& 4+ k. = CCL
BT MERMRRE BH = HEYy ez #
%o B#H= 2thed endoplasmic reticulum ¢ MfE-E
CClL #ifgozse HES deldd A2E 5 Ut

B ol 7 fEHS Ly vt HmAMEAS
QAAasA e = BN E KL HIREE
B ikfERicl &€ ARY o BES] W#IE FREMREN
B Bt Pol fERS Himitms WA @

A weld Xgoz ZHWMHT AR fri&s
ATP B2 sl o EHFIME SR 4 e ATP
o mEel ¥ MEsdes = XERMHA KT
Fride) DNA B2 B = EHEANAA - =2
Brikd & BMERY T = EEERE XRESA KT
Br@A o2 B FHE %95 Ml @ choles-

terol o HBMME 2A 3e AL 2ych

EESDSL 94 60Cor B(00 % 8002 2HM
B #Rel glol BH 9 BERA K Y2 e C
Bl Wi wel MM ATRHEE 24 mHde &H%4%
e = BOE XBoRE 2HBAT @mEdA A
BHER S ATP, BB 2 BEE%SY NSE
Byib3tg @Estdd.  blha ge] BHS BHBMEE
WHErEAA glel A3l vl &bk EEo] Litdt v}
7ol CCLe el BT BAS HES Wolste EH
o] UH§ obga MEY o el HEREL Jelfs
e 2 Basd —fie fLpEE 4% AR
g AZete Ax FAY o Eake obd 3 Z 9]
M@e v 7% 287 9+

V. & ]

CCLell #ar BFifga XpMHpEdEe g mi
PR HEE A ax ARE Aged g8 #
£ gL Sl

SRS ERE 10~12=led 6Ro2 Easte 332
CCL, BRER HFAsln = ML XREHTHRA F
e -

BN CCle EBol = HRH, CCL U5 B o BH
< u| 3] BHE # CCLT WRT BFOEE-CCLEHE)
I XHEH AR 94 HBRE XH 3% &7
B OEEE oE fREd XEe BAR fEE-X
gEEEe s Bmisd CCL: #HiHE 1847k X#
(8007)-& MgHE 24Bkle] &% B APAA IFd
@e ATP &, HiEE J WEED XERSA: 5
B BERE @Al a3 2 HRE dsidh

1) R CCleh# Frsel ATP B 13.412.97/
g 24 HMEEQ] 32.514.6r/g o Letd 2A BAEY
on] WH-CCl, #EANAAE 20.9%1.8/g 24 CClL
WA BEAHEIT CCL dEd & ATPY M4 E
aA A g

2) AP RNA 2 DNA %S CCL #tfl =& B
#o] MiMEe & Mg Bx Ealgr WEMA A
#Y EE BHRA Fesld

3) HF#l&k mitochondria o] 4 i= #F#Ee] 9.240.2 pg/
100 pg Neo| & CCl, #8apE W JEH-CCLy BEIFL &%
7.3+0.5pg ¥ 9.5%1.5 pg 2 %A CCL 1 #EHF2] mito-
chondria A RNA B9 M4 WERHRCT HEE Ak
s ok

4) Fralgel st cholesterol & CCly 2%
BRZ £%15.435.0mg/g ¥ 11.5+4.0 mg/g 2.2 4
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HIBRE 3.540.7mg/g W 6441 2mg/g ol Hste] 27
s g at EH-CCL HEMAdE 4% 9.243.8
mg/g ¥ 7.541.0mg/g 24 HBRH ald 94 R
et COL ARl E A4 B = [FEE &%
RERL HEH, CCL 25 HARF U HWH-CCL HA
ol £4 39.14+3.3mg/g, 41.043.6mg/g ¥ 40.4+
7.8mg/g o 2 A % @R HMBH Hild HT
T2y CCl &5 #BfEe| v BWE-CClL HAEFA el
+ #zE7T gk

k¥ o) gt giER s CClL tEoz EEH+:
FFARE %53 rh& KI5 cholesterol ] #ES WA
sHA BiikEte e & F 9+

5 BRY XB2aRHMe] FHf ATP &€ 14.9%
24r/g 24 HEESN BEHE BFAT X gBRHEY
34.61+4.3r/g R 21.4+4.0r/g el HEte A FAE
itk Hl EEGAE XREMARS BENA ki FE
BA ATP o] 27 AdEgAw Xk &5 Bz
o 84 =

6) FFiE@P RNA & MM XRBHE ¢ EXS
B XREHNA o4 #4% 39.81+2.3mg/g, 35.5%
2.4mg/g R 36.1+2.5mg/g 224 HEH RNAER
+ XBRHE EFARE 29 Tod FMEEMde
BEHD #+ ¢gl-

= DNA B HRE XaRa @ BEEER-XaM
5ol A1 %4 4.010.3 mg/g, 3.640.3me/g R 3.9+
0.Z2mg/g o2 XA 45 WAl FE&P DNA R
o] WE et

Llbs Ze] BHARS XH2HEM KT AR
DNA &9 ¥45 @it} RNAEY #H4E B
E3A Rl

T FEBAR  PERER cholesterol & HERT
X RBH A A &4 4. 7206 mg/g, 5510.8mg/g P
12.1+2.9 mg/g, 7.8+0.6mg/g 0 24 XiEBaErdA4
25 EMEANS 435 ik A dA s

BELR-XKBHAA S PfEl 2
Eol &7 6.6+1.9mg/g ¥ 6.3%11mg/gozd H
BREuces A% X8 9% QB Hid 25 2
.

® FFiRA BREEe HRE XEREN 9 BE
R-X B Sle] &% 37.316.7mg/g 38.5%
1.9mg/g R 37.7+3. 9mg/g 224 437 HEEY
Z2F % 4 vk o8 Fo] EEMARE XEEBMHA &
T FFEA BE s SRRl | cholesterol® 4] 1§
e HEEH ARgE 2 4+ U

cholesterol

8) /BKige] kA st cholesterol B8 AL
X #mBatHel glol &4 3.540. 7 mg/e, 6.5%1.2mg/g
H 143122 0mg/g, 9.0+1.5mg/g 224 X RS Rl
A B EmEl g ot B3 hrelaisel #oRsel gl=t.
= BHERAR-XEBRFHAAE £4 43+1.4mg/g @
7.0E1. Img/ge 2 A #3 chiililiol XEMHE K
e WA Ad ® MERES] HWIRERS HWEH X
BEHY f EELE-XBREEdA 24 16.6£1.8
mg/g, 21.4+4.5 mg/g % 18.7+3. 4 mg/g o2 4 HE
#Ee WMIEHEEY XamBafd &3 LA 94 mHs
sk

ol 2| sl FFMMgicl Ao} ol HE RAAE XHMH
o & RN BBES e YASA wHde ¢
+ =t

Bt ARE At BEEEREY CCLY 48 A
B Y XEWEE FARAY Tos xol miEs
BEHEE wgioh

ABSTRACT

Effect of Deer-Horn on CCI; Induced
Liver Injury and X-Irradiated
Damage in Rats

Hyun-Jin Ahn

Department of Biochemistry, College of Medicine
Seoul National University

(Director: Prof, Ki-Yung Lee)

Following experiments were designed for the study
of effects of deer-horn extract on CCly induced
liver injury and on X-irradiation damage in albino
rats.

Male rats of Wistar hybrid, weighting 150+10g,
were divided into 6 groups, consisting of 10 or 12
animals each. Three groups were each used for
CCli administration and CCl, giving but
and another

control,
pretreatment with deer-horn extract,
three groups were also used for control, X-irradia-
tion and X-irradiation but pretreated with deer-
horn. Animals were sacrificed 18 hours after CCl
administration or 24 hours after whole body X-
irradiation with the dose of 8007. Liver and small
intestine were removed immediately for the deter-

mination of contents of ATP, nucleic acids and
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lipids in liver, and lipid contents in small intestine
mucous membrance,

Following results were obtained.

1) The ATP contents of CCly poisoned livers was
13.4+2.97/g wet tissue, indicating much less value
than 32.5+4.97/g of control value, and that of

CCls given group pretreated with deer-horn was

20.94-1. 8r/g, it was thus shown that the previous
administration of deer-horn alleviated the decrease
in hepatic ATP level of CCl, poisoned animals.

2) No appreciable alteration was cbserved in the
hepatic nucleic acid contents by CCly administration,
consequently without deer-horn effect. RNA content
in hepatic mitochondria, however, was 7. 31+0.5 pg/
100 pg N in CCli poisoned rats, compared to 9.2+
0.2 ug/100 pg N of control value, and to 9.511.5 pg/
100 gz N in CClL poisoned but deer-horn pretreated
group. It was thus shown that the previous admi-
nistration of deer-horn normalized the mitochondrial
RNA content in CCl, poisoned liver.

3) The triglyceride content of CCly poisoned liver
was 15.4+5.0 mg/g wet tissue, being much higher
than 3.5+0.7mg/g of control value, and that of
CCli given but deer-horn pretreated group was
9.2+3.8 mg/g, which is intermediate between control
ane CCly given groups. The hepatic cholesterol
content of CCls given group pretreated with deer-
horn was 7.5+1.0mg/g, indication higher value

than control one of 6.4+1.2 mg/g, but much lower
value than 11.5-4. 0 mg/g in CCly given group.

The hepatic phospholipid contents of control, CCl,
given and CCl; given but deer-horn pretreated
groups, were 39.11+3.3 mg/g wet tissue, 41.0+3.6
mg/g and 40:+7.8 mg/g, respectively.

Thus, this value of control group is slightly lower
than that of CCly given group, and there was no
appreciable difference between CCli-given group
and deer-horn pretreated group in terms of hepatic
cholesterol level. The previous administration of
deer-horn extract was proved to reduce considerably
the rise in hepatic lipids, such as neutral fat and
cholesterol, of CCl, poisoned rats.

4) The hepatic ATP content of X-irradiated rats
was 14.912. 47/g wet tissue, being much lower than
control value of 34.614.3r/g, and also lower than
21.4+4.07/g of X-irradiated group pretreated with
deer-horn. The previous administration of deer-horn

" thus caused to reduce the lowering of hepatic ATP
content of X-irradiated rats.

5) The previous administration of deer-horn also
caused to reduce the lowering of hepatic DNA con-
tent of X-irradiated rats.

6) The hepatic triglyceride content of X-irradiated
rats was 12.11+2.9mg/g wet tissue, proving much
higher value than 4.7+0.6mg/g of control group,
and that of X-irradiated but deer-horn pretreated
group was 6.6+1.9 mg/g, which was much lower
than that of X-irradiated group. The hepatic cho-
lesterol level of X-irradiated group pretreated with
deer-horn was 6.31+1.1mg/g, being higher than
conirol value of 5.510.8mg/g, but lower than
7.84+0.6 mg/g of X-irradiated group. The hepatic
phospholipid of control, X-irradiated and X-irradia-
ted but deer-horn pretreatd groups, were 37.3%6.7
mg/g, 38.5%1.9mg/g and 37.74:3. 9mg/g, respecti-
vely, showing no significant difference among 3
groups. The previous administration of deer-horn
extract was thus shown fo reduce markedly the
accumulation of hepatic neutral fat and cholesterol
of X-irradiated rats.

7) The triglyceride content was 14.31+2.0mg/g
wet tissue in small intestine epithelium of X-irradi-
ated rats, indicating much higher level than 3.5+0.7
mg/g of control value, and that of X-irradiated but
deer-horn pretreated group was 4. 34-1. 4 mg/g, which
was much lower than that of X-irradiated group. The
cholesterol content was 7.0%1.1 mg/g in small in-
testine of X-irradiated group pretreated with deer-
horn, indicating slightly higher value than control
one of 6.541.2 mg/g, but much lower than 9.0%1.5
mg/g of X-irradiated group.

The phospholipid contents of small intestine,
were 16.63-1.8mg/g, 21. +4.5mg/g and 18.713.4
mg/g respectively in control, X-irradiated and X-
irradiated but deer-horn pretreated groups.

Thus, the previous administration of deer-horn
extract was shown to prevent remarkably the lipid
accumulation in epithelum of small intestine of X-
rradiated rats.

It was concluded from the above observations
that deer-horn seems to contain some protective
agents against CCl; induced liver injury and irra-
diation damage.
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