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B-Carotene Prevents Hepatic Lipid Accumulation in Rats
under Chronic Alcohol Consumption
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ABSTRACT The purpose of this study was to investigate the effects of p-carotene on hypertriglycemia and
alcohotic fatty tiver in rats with chronic alcohol intake. Rats were divided into three groups. the control (C),
ethanol (E), and ethanol with B-carotene (E + B) groups. After 10 weeks, resuits revealed that plasma GOT
and GPT activities in group E were significantly higher than those in group C at weeks 6, 8, and 10, but they
were significantly lower in group E +8B compared to group E at week 10, Plasma total cholesterol (TC) levels
in group E were significantly lower than those in the other groups at week 10. When compared to the plasma
triglyceride (TG) concentration in group E, those of groups C and E + B were significantly lower at weeks 4, 6,
8, and 10. Furthermore, plasma HDL-C levels in group E + B were significantly higher, by 13%, than those in
group E at week 10. On the other hand, the hepatic cholesterol and TG contents of group E were significantly
higher, by 33% and 73%, respectively, than those in C group. However, hepatic cholesterol and TG contents
ingroup E + B were significantly lower by 20% and 38%, respectively, compared to those in group E. B-
carotene storage was detected in livers of E+ B group, and the hepatic retinol content was significantly higher
than those in groups C and E by 33% and 51%, respectively. Furthermore, the apparent accumulation of fat
within hepatocytes was observed in the ethanol group. Results demonstrate that B-carotene supplementation
can prevent alcoholic fatty liver formation by decreasing the plasma TG concentration, and inhibiting the accu-
mulation of cholesterol and TG contents in the liver.
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EREEREEAHAY, 28 EHeRtdin
PRER AR IERACURBERHRBER YK E
BEF, G6EEEM0R R AR B s
FPBRIFARE, EREHRNEIIERAZEETR
2, Bitt, TRRFEQEHEBERDFBSE, M
=B HMEMEARERFRS, WS
BIEEY, ERPBES SV EREEE RS
7038 TS 4 4 =5 R ML DA B 8 4 1 B B T B AR
F—7H, R p-HARE R H A RE A8 ME
AEBFRFRERSENSERY, RIS
g, B p-SRE R B A M B HMG-
CoA reductase BY¥EME, HCRE $ 35 40 I P e &1 R
MIERE®, M, RERABERNREhisd,
RIFMIUER SR, HMAELAR AR %E4 % A 8 p-
FHRIRNSBEGEREORHE, MAREHEE
REFERRBEEVGHERET, AR REL
BRZEYS, TEAGEHELEESN, RArFthibE
EHRERASLENAG, Ak, AHRZBWER
ARG UFEEMAT RS RUEAGBREES
FEEUERE TS [REAYE = 8 H 1S i iE SEiE ks e
Y, IRIRFERSEE B-SH R E R E P RIS FTiE R
ZERBRIE, LUIREER A SBED ZREHT.

MERTTE

—. BB oaRaR

HEEI SR Sprague-Dawley SR A H R 24
£, 68, 517120g (BERREREBYEER
wFRFL) . UEREBYEREE (Rodent Labora-
tory Chow 5001) HHE —Bt, FIAH R
GOT. GPT ¥Em4 sz #is (C). BWRE (E)
AR p-#AREE RIS (E+B) #£=#, 84
8%, BEH 10, SRR AIN-76 (American
Institute of Nutrition, 1977) S, BHFHUT
SRR R, BHERNEE 58%H*
FEREAUBHIRETE &, T 3-SR R MBS A
LUEHEB-HEER (5mg/kg BW) ZilikieTklEd
B, ZHUSBRENHNETER, HeRHERI
K—m. MRER (KRR TEKAGH, B
) FERSEE 30.5% TR, 65.0% &R
4.5%K3. EN RHEEHZAZUKAE Y So-

latene ( 10% B - carotene in beadlets , Hoffmann - La

2— sarmasak

Table 1. Composition of experimental diets in each
group'
C E E+B
Components {g/1000 kcal powdered-diet)
Casein 48.8 48.8 48.8
Soybean oil 14.6 14.6 14.6
Cellulose 19.5 19.5 19.5
AIN-76 Vitamins 4.9 4.9 4.9
AIN-76 Minerals 14.6 14.6 14.6
Dextrose 168.3 --- -
Powdered-ethanol - 141.5 141.5
Solatene’ 5 mg/kg body
weight/day

' C: control diet; E: ethanol diet; E + B: ethanol with
@3-carotene diet

? Solatene: 10% p-carotene in beadlets, Hoffmann-La
Roche

Roche) BT, EREVE I ER T HH
BUEEN, MEABMRER 23120, HYRE 55+
10% . 12 /MRPARS BEIE BB SRR ER, &8
PEOEE/NEET, WRRE/AZKE, LR
BRE. B4, ToMEAEKTFLUEHRHEBR,
BGOSR E —K,
—_\ DB &E
L T &

AP EBRIIE 0. 2. 4. 6. 8SEETERIR
PRI, MZESS 10 AMUEREY . 28 12/,
DAZ SRR, WEBRABIRMIE. MIELLS B8
M Heparin Z¥RIMEWEE, 22,700 X g, 4T
BT, B0 10 ek, BUmESHEITAN. A,

BEEESHIREOERE, R4CHEBRHEK S0
mL ETTH BT, WS RECT HETHT,
(e i #2547

PBREFEEA SR, EITUTSES.
LEFshfe48 ¥ GOT #t GPT =% MK

M4 GOT B2 GPT ZiEHR LT &R A
(RM 163-K, Iatron laboratories, Toyko, Japan) i
174347, '
2R EZOH

FIEEIEE (total cholesterol, TC). = H il
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(tirglyceride, TG) AR M#HER EISE BB E R H
BEEREAOEER (low density lipoprotein
cholesterol, LDL-C; high density lipoprotein choles-
terol, HDL-C) #®ERIS A AT ERAMIE (Ran-
dox Co., Autrim, Ireland) $lE.,
3t T RS FLAHM

MR R CEERUTERABME (Randox)
EIT5H.
AB-RNFRGBEFAZISH

Mg R AR REBHEAE R A B G &, BRI
B Lederman ZAN A", I 500 uL, A
500 pL #BEER (S BHT0.1%) BRUAFEERAE
e, BIDA 1 mL A n-hexane B 20 ¥, BIMA
2 mL A n-hexane B & 20 #EfTEEEG BRI
7y, BIRBYERATRE 1 %8, MOA 4 mL BHERS (&
BHT 0.1%) #7TE, UEESERME, Wty
HRE 15 mL BBH#.OEP, 1A 1 mL KOH #H
B, BB 70C TAB 30 48, ETTBLLK
JE, BUEBERER THIZIBREZER, Fod
%, WA 2L EBTFKEER 208, ZBRMA
6 mL A n-hexane B2, HETER, BREBIFER
¥ 3,000 rpm., 4T HRATHEL 10 2788, BUH L
BHS 1 mL £ 1.5 mL MEBLES, BREERS -
80T, Zifrie, MMERLEBR BEEEMARLL
VBB, A 200 pl. methanol & & 2 H 75
SR, S0 (L BEMEA HPLC 4447, B4, &
BB trans-B-carotene B all trans-retinol (Sigma
Chemical) 1EF B-SAREE REEHEA K A BUHLETAR %
g, MWEAMRESAASZHERBMERER, B
DItaE sk &k b i R 4 % A 91
HEE, 517 2 B Shimadzu LC-10A HPLC
Pump # Shimadzu SPD-10AV UV /Vis Detector EL
& Enshine Super Co-150 Column Oven #HA%, 4347
IS FAE SISC (AR NMBEBREERK), 7
W& Vydac 201TP54 (Cy, 5 um, 300 A, 4.6
mm i.d. X 250 mm), B-tARE RZBEHES
methanol :acetonitrile:H,0=88:9:3, MHEEF A H
7 methanole ZRHIEHE AHE, B-HEE FREaH
EF A S3FIR 452 nm LLK 325 nm,  2f 53 ] RE U
(1 mL/min) BEBE (40T) BEHETETI.

R MR A2 27

1LRESEZHHF

ik Folch & A" My A&, TIEA 0.5 T2 TR
HHEMA 9 mL ZEEVHE (chloroform:methanol = 2:
1, v/v), LABE# (polytron) FEREE, DIREHKE
BEARNEWBR.OES, BUXRETEE 10
mL, 1A 0.05%&(t$5 (w/v) 2 mL, K& 107,
3,500 x g, 4CF, B0 38k, EREE
¥, B LA chloroform. methanol B water £ & &
(chloroform: methanol: water = 3:48:47, v/v) E
BEE2ml, KRB 107, 13,500 x g, 4CT, B
03 558, KR EERR, S iBE EIHREU
FHERBZE 9 mL, B%HHLUEIRE (chloro-
form: methanol = 2:1, v/v) EE% 10 mL %, #
E TC UK TG & &,
2R-RBNFRGLEF AN

B - AR B RE MR R A A, RiR
R Lederman ¥ AN FE", HIEFBUMF LR,
ARG R I kR

BT RRBARER, YI—5{33En 10% &
Bk, BFRLUEII AR, YERA/NM0.5 4
. BEH 0.2 AREENESR, ETHEBRA,
k. REHEEENSRE, REERGEUR,
H#EITH&E $th, BHEABAESRES,

=, BB

HE 2R Ll SAS #TH##8 (version 6.12,
SAS Institute Inc., Cary, NC, USA) #1547, FI
EEEBEHYY L, means + SD FoR, MEEARIEH
Ll two-way ANOVA with Fisher’s test 241, £
g~ A EB HIRLL one-way ANOVA £47, ifi
Lhp <0.05 RRBEAEHG EZER,

= R

—. HERFEZIRE

BHEBIAME, BHE. BHEEHEERE
MBEHEBEHFEREBERMNE IS 61.56 +
0.05, 60.84 * 0.07 #260.92 + 0.46 kcal/day, =
PSR AR RAMESEEBERERE
SRS 2.62 £ 0.03g812.62 + 0.02 g, FARMIE
FEEE, EBVNSENTyBREEERE=SR,
EREBAR, BREAGTIBEREEBHIER
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Table 2.

in each group'

Initial body weight, final body weight, daily body weight gain, liver weight, and relative liver weight

Body weight (g)

Daily weight gain

Liver weight  Relative liver weight’

Groups Tnitial Final (@ () (%)

C 148.36 £ 7.95 413.40 £ 7.47 3.68 +£0.20° 14.12 £1.50 3.42 £ 0.3%
E 151.21 £4.98 376.79 + 31.01* 3.13+£0.40° 14.16 + 1.99 3.86+0.43"
E+B 155.09 £ 6.64 393.83 + 12.37* 3.32+0.200 12.85+£2.02 3.25+0.43

' Data are means * SD (n=8). Values in each column sharing the different superscripts are significantly different (p <

0.05).
? Relative liver weight = liver weight/body weight X 100%

(= H@mbid GOT & GPT 2 & H!
Table 3.

Plasma GOT and GPT activities in each group'

GOT? (Karmen units/L)

GPT? (Karmen units/L)

Crovps ok 7  Week4  Week 6  Woeh 8 Weeh 10 WeekZ Weekd  Week 6 Week 8 Week 10
C 45.146.3 39.0%6.4° 46.1+4.3' 45.9+1.7 44.7+3.4' 10.2%1.9 19.6%1.6' 14.7+1.2° 15.2+0.9° 12.8%0.5'
E 44.1%6.1 43.75.3" 56.1%2.9° 51.6+1.7° 56.0+5.4 10.2%2.4 24.9+2.5° 17.3+1.0° 17.9+1.6° 16.2+1.3°
E+B  44.4+4.7 37.4%6.8 57.145.2° 47.5+2.4% 50.0£5.2° 9.9+2.4 19.4%2.2° 14.1%1.4* 17.3+1.8" 13.8+1.2°

! Data are means * SD (n=8). Values in each column sharing the different superscripts are significantly different (p < 0.05).

? GOT: glutamate oxaloacetate transferase
* GPT: glutamate pyruvate transferase

$9% (p < 0.05), 4+, SEBELINEHEH
FEABFERY 15% (p < 0.05), HERFEFIEITF
WEERCE, p-5HFEE RSN RS AR B AT
EEREZERTRFERY 16% (p < 0.05) (F),

—. FIDEERRE

REBYIE, BHH., EHEHEHEERR
IR GOT 155 B8 57.06 + 7.52. 57.16 +
7.64 B2 57.55 + 6.27 Karmen units/L, GPT &%
ZHSRIE 21.39 + 4.38. 20.66 + 3.87 B120.88
* 3.80 Karmen units/L, SfHHEEEER, R
BHFHMAE D GOT 82 GPT ZiEH:, BWHERE 6.
8. 10 BRHIBEEE R (p < 0.05), WK p-HEE
F2, BHARERRMBERAENLSE S GOT IBEHR®
H4. 10 ARFHERETRERE (»p <0.05),
4, B-AAME RIS M GPT A2
B4, 6. 10 ARBHBEBEBERARE (p < 0.05)
(£=),

=. MRPEESE

FEREHEAIMER P TC WS 10 B EEES
ZHBL (p <0.05), P-HAREE RN R MR

th TCEEAIRAES 2 BRI M 48 (»
< 0.05) (RM), BRTHE B2, BEHRHEMSES
TCEREPEM SRS FEEEHEEm (p
< 0.05), ¥iF - IARE R L, BHEERFME
FEMARR TG RERIZAES 4, 6. 8, 10:8KE
ARSI (p < 0.05) (M), HERE
HifH, BRAEMS S LDL-C BRI S me
B, A p-HEE R, p-HBE RS IMERSER
ek LDL-C BERSE 2 ERF SRS SIS (p
< 0.05), f4, BARERAIMBEFEEES 108
R RREE S A AN (p < 0.05) (RE), ¥
RIS HIE I HDL-C BE R SR IR 48
ER, i p-ARERE, pHRERBMERHE
T 2. 10 ERFRAEBERAEM (p < 0.05) (R
H)o MBEAERAT, SHEPSEFEIELYMIAEE
7,

i, FRPEESE

FHig i ERFEE TG S B Am, HRERRE
S BIREER N 73% 82 33% (p < 0.05), #HF 8-
HRER %, -ARERFNEFSHARHEER
HEREAES AR 38% B 20% (p < 0.05) (Fk).
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Table 4.

Plasma total cholesterol and triglyceride concentrations in each group'

Total cholesterol {(mg/dL)

Triglyceride (mg/dL)

Groups

Week 2 Week4 Week 6 Week 8 Week 10 Week 2 Week 4 Week6 Week8 Week 10
C 66.7+14.3* 59.849.6 65.819.9 65.8%11.2 69.6+9.2* 85.4+20.5 50.2+28.8" 76.4%55.8" 59.6+26.9" 50.6+28.2°
E 58.5+ 6.6" 63.2+5.8 62.8+5.8 65.1+10.5 60.6+7.1" 84.1+14.4131.5+52.8"168.3+52.3°138.8+62.8107.2+53.0°

E+B 80.0* 8.5 66.1+9.2 66.5t4.9 68.7+ 5.0 70.1+4.3"

81.9+30.1 68.9+33.3° 77.5%43.1" 89.3+39.5" 67.6+39.5

' Data are means * SD (n=8). Values in each column sharing the different superscripts are significantly different (p < 0.05).

AE AOaBRPREAMEQORENASEAREGREAMZRR

Table 5.

each group'

Plasma low-density lipoprotein cholesterol and high-density lipoprotein cholesterol concentrations in.

LDL-C* (mg/dL)

HDL-C* (mg/dL)

Groups

Week 2 Week4 Week 6 Week 8

Week 10

Week 2 Week 4 Week6 Week8 Week 10

C 33.4£9.5' 32.0+10.0 36.6% 9.0 35.0%£10.2 46.0+11.0 15.8+2.0* 18.7+2.6 17.242.2
E 36.948.7" 31.2+ 6.6 30.1+13.9 30.1+11.8 37.0+14.0 17.1#2.2° 19.8+1.2
E+B 44.7+7.2" 31.2+ 4.9 35.3* 4.3 33.5% 9.3 42.6+ 7.2 19.4+1.6" 18.9+3.1

16.9+2.2*
16.51.7
18.7+1.3

14.911.4
17.3£2.3  14.4*1.5
19.0+£1.9 16.1+1.4

' Data are means £ SD (n=8). Values in each column sharing the different superscripts are significantly different (» < 0.05).

2 LDL-C: low density lipoprotein-cholesterol
* HDL-C: high density lipoprotein-cholesterol

25 SacBTREAREORESALTAREORES L LE

Table 6. The ratio of plasma low-density lipoprotein cholesterol to high-density lipoprotein cholesterol in each
group'
Grous LDL-C/HDL-C*
Week 2 Week 4 Week 6 Week 8 Week 10
C 2.10+£0.53 1.71 £ 0.47 2.16£0.62 2.08 £0.65 3.10+£0.70
E 2.20+0.66 1.57+0.31 1.78+0.92 1.83+£0.78 2.56 £0.86
E+B 2.30£0.33 1.67+£0.28 1.87+£0.29 1.79 £0.48 2.66 £0.49

' Data are means + SD (n=8). Values in each column sharing the different superscripts are significantly different (p <

0.05).

2 LDL-C/HDL-C: The ratio of LDL-chalesterol to HDL-cholesterol.

B, MERPRERE

B T8 2 AN, TR RSB R H A
SRR RE BRI HEE M (»<0.05), #7F -
R R 1R, B-HAEE SRR K AH (48 PR R
BERZEES 4. 6. 8, 10 R I BT R HE K
B (p<0.05) (FN\),

N, [MIRSHETRECP p- iR MR LR A 2R
E

EEGRSHEmRD 3R REEER A
ZBEEEREER, ERFBAHE, RTKER
TFFERIRF AT B-AREE % 10 82 %, AT LUERIE] 8-

HRE RNTFEE. B4t B-HAHE R MR E
AR A NSRTEREREM T AEMm (p <
0.05) (Fh).

. FREEREDRBER

BT AR AR B U B W LR B R AR K B BUH
WA RGN HERR, TS hIAE B B- 4R R R
IE R AT AR R IER (H—).

W

FERERFTAHBERRR TR T RIR&
TR-ARE R, REAUKXEREREEAHLERA
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Table 7. Hepatic cholesterol and triglyceride con-
tents in each group'

Cholesterol Triglyceride
Groups :
(mg/g liver)
C 23.2%2.5%° 34.9% 6.0°
E 30.8+7.1° 60.5+15.2"
E+B 24.6+3.4 37.6x12.6

' Data are means * SD (n=8). Values in each column
sharing the different superscripts are significantly differ-

ent (p < 0.05).

REEMIR SR,

FIhaEIEB G, WM MRS GOT & GPT
EEREREGEES, rREBENEREER
RKESEEZEYY, ML - HREEZ%., p-
HRE R INER M GOT % GPT iEHAIZ
RERERARE, BURHR p-iRERaesEs
BERHROEBE.

MEERERH A EH, EHAELEENENER &
ERmMBE TCRE LA, TEFRAGHE: mifd
LDL-C # B AR IR (8 58 B I B R 0 i A8
TREMEREY, MR, AFHRERMBR,
ERREHEMET TCEBER MBEES M=
Hmd (RI9), RBEMER, BEBERETHBE
R IEERE S BRER M e (&), H
M4 ch LDL-C BEMEE SN, KiEEt =M
BRAWEE (RA), Hit#HRTRERRESM BT
I [ P R IRE ) 52 5 S T A B BT e R T S L I 48
FTCREFERAM _MHE. FLEHEEL, &
BRI ERRS AR HDL-C #E7,
EREAWRTERME HDL-C BE R B EFER

£ (FAH), HHHFHTERERE &, THRT

MELREBRHRETAMER. B4, BRBHE
1B, #H70 B-HABEE R LA N+ HDL-C
BECD, KRRBRILER, WL AREGRT
DR @ B R R G BUfi$ HDL-C B, R
4t LDL-C 8 HDL-C Z ILER & B AR S
EREER (BN, EFRTEEESEE, B
FRET R AR N, R EMERE R,
BoRRBINE S & S R E R RRE FR Y,
LR R ) ] R U R PO O o A A B P R R

A. (Group C)

B. (Group E)

m—
Fig.

C. (Group E+B)

S REGBANBAEMA R

1 A. Section of the liver from a rat fed con-
trol diet for 10 weeks shows normal histolo-
gy with no evidence of pathologic change.
B. Section of the liver from a rat fed ethanol
diet shows the presence of fat accumulation.
C. Section of the liver from a rat fed
ethanol with B-carotene diet shows normal
histology with no evidence of pathologic
change. {H & E, magnification X 200).
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Table 8. Plasma uric acid concentration in each group'
Groups Uric acid (uM)
Week 2 Week 4 Week 6 Week 8 Week 10
C 46.3+7.5 46.1+ 3.6 37.3£8.00 31.1+£7.3 69.8+ 8.0°
E 38.4+5.3 52.1+£7.2° 56.0+9.9 41.4+9.5 93.6+ 8.4
E+B 44.31+ 4.8 27.3+5.3 39.0+8.6° 30.2+7.5 76.9+17.8"

' Data are means £ SD (n=8). Values in each column sharing the different superscripts are significantly different (p <

0.05).

A SRafRArR Y ARG A RBEEAZRE

Table 9. B-carotene and retinol concentrations of plasma and liver in each group'

Plasma Liver
Groups f-carotene Retinol B-carotene Retinol
(nM) (nM) (ng/g liver) (mg/g liver)
C ND 15.9+1.6 ND 1.6x0.4
E ND 16.0£1.9 ND 1.410.3
E+B ND 16.7+4.0 0.8+£0.2 2.1£0.6

! Data are means *SD (n=8). Values in each column sharing the different superscripts are significantly different (p <

0.05). ND indicates not detectable.

REATE R ARk o {65 B (1 X2 PR MR B O S R 0 %%
HREM. SR EWAERE - HRERAETRES
BeImiE A S BT IR EE & BAKESY, MESR
s, RBERMBRLFPBERCE, pHAREER
WINERAT T REE S B REREAER Y .
AR Moreno F AW RIEL, p-HEERAFN
% HMG-CoA reductase 151", HILHEHIEARF T
T BRI R R R B R T
B I E R e T R A

B4, ETGHRBAE, BHREEMEF TG &
EHEAR+S TG & BYBEFEEEFMHE M, HE
Navder % AR TR AR, BIRERTHIH TR H
£, BRRABRZBNRERES, &FEFE
{ERBREATE KB BTSSR EARE, #
TR BAHBRAEEEE, NMEREEAHA
HRE, 1 BHBROELFERAZEZEETRY,
Ak, TRIRBEAEHREBRPHB %R, &L
TCHERIAREF PP, MERBHERNFE
B2, MEHBREREEREERHERY, &
BIERBE R IR IE AR BEHEREF. GEHE
e, MR- HRERETEEME S TG EBELZ
SRS RAERH RS RS, pHBEEHREM
FEEnSED TC REEFR ST TGS EHEE

ERERARY, 25 p-HHEE 0B 5% 5
TG KFEItREE, RINEE— P HBRIE, Fla:
BHHE RHPIEE AR (lipoprotein lipase)
EEZERS,

F—HE, EAHRGTEE, BEHERSRFER
MBEREEZHMEES, FrRHBIER S8
S R B R K FE, 17T 3 B 4% o PR AR
#m®, WRSERMHEGTHERESRRE. H
=, MR pHRERZE, BHABEERRMERE
MEEFIRRBE T REREFHEEE, RS-
SRR ENRIARIEFREIATS 2SR
MRIERIRR, HHITTRER - E REHB A E
RS RRBH K ERRAERY, FSHRER
H, ROBRTFTAAFEB-HEE R 3 /NBF 2k, Erf
LIRZEF|AEhE -G R HAY, RikER
Wgeeh, p-HEEE F I ME RS A B B 4 ok 5
HEAE B HEE R, HAERRTERRES 8-
BEHRPMBPHPERRE, R 12/ Rk
MR R G B R K. (HR2, iR %
BHR<k, AR RANERENESAEAE
BARERNFE, HEEMRAMAEAGESR
2 - ARERMERH RN ERERER., Bkt
A, ROBEERMHT - ARERR, MEILR
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B R WA, MERERRS, 24,
RIS RNIIERAET TR A SEREY
BN, BRAKERBR R RC%, 8
IR R LU IBE TR central cleavage B
HER A, ETREERFBE,

FOIRER AR PR BUR BT E BRI E D
B, BRI S GOT H GPT IEM B &IE4IE
8, ErRYBNEREERAGBTEEZIE
MR IR RA Y, Tt 8- AR B BRI
M+ GOT 82 GPT & M B 8 W b 4 e (R A5
REA, #7 - IR KRR B S B
MEE . HFREBREYIR Z& R ELHTE 8-
AR R T TR R AT B R R B A,

FMELEERAE, T - RA S
REAREIER KA Rt TG KT i E R s
TG R3&Hm,

% W

AXEGERBEEEF RS (NSC89-2320-
B038-034) Z&rRE, AFHEREWNERE Y
R, SEMEGH.

2% 3Tk
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KEY RARE XHHK HPUY £8BF BEw

EABEXEREEEEAEMA BEEH
(KEBHE: 05868, #28M: 1E7814 1)

RE ZIEBCENERN -IRBRNPREBNEEMABACRE B BEMEURE
BB 8. DS SD XKEEREREY, KATIDEEEIR GOT R GPT BMIW=M &Hl
. BEELUE - FREFZNTEE, BRE 108, BRER. MBRP GOT R GPT BHSHE,
BRERAES 6. 6. 10 BRPBRIRTHE LT, T -FRERFNIEHEEEE 10 BRURDES
REFERE. IRPRREBREHE, BEALESE 10 BRBERRMERD . MBP=8
HBERESH, BHERZRAES 4. 6. 8. 10 BRBERREM AR, IS, s-HRERRTM
oEe, MRTEBEEECRERREASE 10 BRBRIVD/HEI’N 3%, ELFCREER
SHEHDESENE, DHEREHRS I8N 3% 73%, - RERERIIBEERIZD IR
BERARD 20% K 38%. BN, -HREERMIEEEACEARITAE p-HRYR, MRS
REINEFETROELER A ZSEDRIRIZHHERTBEIRN 33% R 51%. HFBERR
BURBEFRT, BREACBHRIOSEEHENRSR, M-SR FITBEXaRAREL
RR. BB LERAA, H7 -HRERTLBHNFEP=RELERE, DUERFEIREER=
REDECSE, ENRN BRI BN,

M@y p- AR, R=MEhEME. EMEIEET



