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Abstract - This study was performed to determine optimum level of ethanol intake with weanling
male rats. The weanling rats and the experimental diets were divided into 5 groups, control, A, B, C, D
group in according to the levels of ethanol intake for 10 weeks.

In the results of their serum analyses, we suggest that an adequate intake of ethanol is
1.47ml/kg/day. I1f body weight of any man is 60kg, he can drink about 90ml(1.47*60=882)
ethanol/day. It corresponds to 360ml [90=2360* (25/100)] of 25% SOJU.
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Table 1. Rat Groups and Their Dietary Treatments

Group Diet ethanol(%) | number of rat
Control normal 0 10

A normal 05 10

B normal 10 10

C normal 15 10

D normal 20 10
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AR B o] HAFL viY Z& A
o, 282 HFE& uiF 2 AT FH3Ut
AF Z2HA o] HFHE A7 A5 WHSE WA
7] 98 AF 24 227 Aol AYPolg A3}
Aot

Alo] §&(food efficiency ratio, FER)& 943Y
re] AT FHFE 2L N1ESY Kol HHF
22 o] A4 Rojtt

2) ¥ 2 3719 A4

AYA0)Z 1057 ASE BHE 1247 YA
Z F ethly ether2 v}3AIA i3} 3718 AHH3
%l‘:}. dojae Aol EHHAL £ YA

& 4C WY 2aHen, 478 e A,
7* I8, A o2 FAVN FHHAGY.

(3) ¥H 4y ¥4

¥y o] 2Ty AHE(total cholesterol, TC),
high density lipoprotein-cholesteral(HDL-C), &4 %]
HHtriglyceride, TG), 21} (phospholipid, PL), &
W) A (total protein), LA (uric acid), €9
(albumin), RAYE44 8 4 (lactate dehydro-genase,
LDH), glutamate oxaloacetate transaminase(GOT),
glutamate pyruvate transaminase (GPT), ¥j 84
A A(blood urea nitrogen, BUN), ¥ % (blood
glucose), & W g 24l (total bilirubin) T2
SPOTCHEM(Model SP-4410)¢] ¢]3}e] B 5%
t}, 28] LDL-cholesterod(LDL-C)¢] %% tf
£33} 7+& Friedewald formula®o] 93] AAHEA
o Zul73}A] 2 (atherosclerosis index, Al)E
(TC-HDL.-C)/ HDL-C2}l 2]8]A AlAtg Ro|t}

LDL-C =TC-(HDL-C + TG/5)

(4) 3 iAo

¥ye] A3t A 3L Ohkawa §7¢ ¥y
o2 AFHUY, EELAL 1 1, 3 3-
tetramethoxypropane( TMP) & AMg3slgow, 4k
XA} L malon-dialdehyde(MDA) 9] #(n
mole/ml) &2 F A5t )

(5) ZAAX

B A¥e AFde windowd SPSS(Statistics
Package for the Social Science)®& o83}
mean+SD%} independent t-test, 22}3L Pearson’s
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Table 2, The Effect of Ethanol on Body Weight
Gain and Food Efficiency Ratio

dlgd daizgo) 39 €Y JEd nAe 9% 3

Table 3. The Eifects of Ethanol on Organ Weights (g)

R 3
_ Body weghtl®) | pppe Pihe
Initial Final Gain (m})
Control | 1614+56" | 3379481 | 1765+25 | 019 -
A 1670475 | 3333187 | 1663+12 | 0.14 | 047
B 1650453 | 3278+26 | 1628+27 | 013 | 098
C 1650+79 | 3104450 | 1454429 | 013 | 147
D 1640+£39 | 3094446 | 1454407 | 013 | 1.93

1) Al values are meantSD
2) FER : Food efficiency ratio (body weight/food intake)
3) EtOH intake : Total ethanol intake ml/day/kg

AYAole] AT 05%9 1% AN&HLL 4F
T AZH B2oAME 71813, 15%9 2% o€
& 433 C2F DRYMe gAaEh 22 4
o]&E&(FER)E WZZdAE 01921 vlsf H3F
Aol AE 013~01432 o Wgrou §93FQ
atole QUK olHE VFo) FILS FHF 4
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o} 2ol B, HolaE, 223 MF Ftge] 7
2H%ed, o8 Ade ¢EZLE HFHIE o
AT Freol 7FAHT, FAG3t oguyA 4w
o} AR £l ZFHoN HFo| AP
H3§ Pkarr 5193 Mezey” 9] Z3o} 4X3HA
X, =3 Rothwell 575 7 579 Adolx UX
FHHGA*

2. 712 24

A2 1057 AMS7E BF 9 A7)(H, A%,
7t 23 BAlE Table 33 2t 719 2A7}
tz2E Agao] oA £ 31A(PO0S) RA
Yehd e 249 CE3 D, AR CZ Tl
Z, B4 vEhd A& ¥ BE¥ott 28y o
719} vpARA R gk FAE eSS HFHI

Group Brain Kidney Liver Testicle

Control | 1.46:+0.09” | 219+007 | 8124058 | 3.17+028
A 11521008 |228+026 | 7794048 | 3241023
B |160+014”|2224018 | 7714075 | 3.11+0.20
C [1524008 |203+0177| 671+077" | 295+0.18
D |140+013 |203+023 | 7.094052Y | 298+0.18

¥ All values are mean+SD
¥ Significantly different from control by t-TEST(p ¢ 0.05)

oM @& e veploy F94L gie A
o2 Aztgr)
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28yt Baraona §72 ¥FH7} YTz #
o) 3 ol F HF =9 6% E e
oA HH3A e FAZE F7ta T Radly
t}. ol9} e Ahtd Ade MY Y29 d
@29 HIHFFEH 71 T zlo] fRojH B
7} Jed2® 9AET 22 A4S A

3. gAo dE &4

(1) 83 $9 S92 € &%

¥y 5o FULEE FFE Table 49 2o} F
Y 2HE #FL 2% YL T DEAA
T E2RG F9 8 & 3eH(P005).

Table 4, The Content of TC, HDL-C, LDL—C in Serum

of Rat (mg/di}
Group TC HDL-C LDL-C AP
Control| 53.14+267"| 1928+411 | 207116388 | 241+1.77
A | 55224233 12277+363 | 16284460 | 1471071
B | 5400+158 | 24334304 | 15084507 | 1.73+053"
C |5344+296 | 3300+7.08"| 10.48+649 | 0.67+0.45"
D | 6066+504"| 2633+458 | 21534477 | 1041055

Y Al values are mean+SD

? Al(atherosclerosis index) = (total cholesterol-HDL-
cholesterol) /HDL.-cholesterol

¥ Significantly different from control group by t-test(p < 0.05)

YIS AT F A9 2ZY2HE Tl
#g B3 E BY Karsenty 528 Wslzl ik
3 BaERoy Lieber $92 F7bslgtia B3
A 2 AYoME 2% dHEe B3 2o
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o Fo] Azts B o HA33hd Yo 2Fy 2w
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LDL-C &% uzxZug A¥dFed AZE BE
CZoAM dutzoz I yehagr foie
ML, DEA e 2 B 4t oy 9
A foAde gt =8 AR (Al
atherosclerosis index) & EZXFR T BE A o)
A FolEA AAHUT, 53] 15 % e 4
& CZAA 7H Wkt o1& AGd go ¢
FEE AFHE FFAY AR 23] F9
7859 AYEe] Wold + lvke AL AAkg
v Aoz Asdth

(2) ¥R 39 AW FHAL)

8% AAAS FHAWe] YFE Table 59 2
AR PR dEZud dBes 4AY
E ABAIZAA felaA pasAE, B3
15% Jeee 43 C2AM 713 Bo| 725
o} olsh 2e AT H 579 w9 YA

Table 5. The Content of Serun PL and TG in Rat (mg/d}

Group PL TG TG/PL

Control 64.86+009° | 65711475 101+002
A 4896+008" | 6577417 1344002
B 4760+0.14" | 6288+4.85 1324003
C 38521+008” | 51.00£4.35" | 1324002
D 42404013 | 64114577 1514002

" All values are mean+SD
* Significantly different from control by t-test{p ¢ 0.05)

F4AEe $FT g RE APzoA
#aEAed, &3] CRoMe s #AAa=HA
o} ol e Ade 2 TV ¥y 3 5P
o] Byt YR ¢ A 2ok 2¥AT TG/
PLY ¥ && BY o3& 433 Ag4o|Fd
Al PL® TGY 3to] Asdidonz Ay Autd
Aty 28 = 9L R 2o

g Yo TGe Ao oM ubsy,
AgAe NIAQEL F2 AXA2RY fId
7] w & TG/PLY Hl&E A Qe SWAEZ o
£8 F 3] g&oinh

REB R aL

Mezey”E ¢3E H3e ¥99 FIxga
BHE AR, g e FAAY §F
< F7HIAM AL BAEE FFgne 4=
4 RS IAYFE YT s 2y
U & ddAe izt dg4elzaA
A-H FHAE FFo) Aase v AR
e, olie A dAFEH 47,
23 7)et FEE o] BEQN Ao 4z}
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(3) ¥4 F9 GOT, GPT, Glucose %

qeS-E A3 A GOT, GPT, 28z ¥
A glicose?] 33-S Table 63 2t A4 o}t
U3&e] A Fo2 Aute] gAY AR
o] &4 GOTS GPTE ¥ £08 8434
S BN Y F9 o9 FAEI FoNA ®
t}® 3§ Figueroa $° 3% Harata 599 B % 8
FHell &L T3 GOTS GPTY Ao &
718e Ao o gt

£ AYoME GOTS GPTY 43 ¥4 39
glucose¥ o] DS A ZE APAojZoiA
h2ZEo ZAAHUL, 2% AeELe 438 DFE
oAM=t GOT ¥ GPTe} 843 39 gloosed 3
o] fFoidtA FUFslded oA Gerad 3%
Stifel 2] B2} I X 3o},

Table 6. The Activities of GOT, GPT in Serum of Rat

Group GOT(IU/L) GPT(IU/L) | Glucose(mg/dl)

Control | 17128+354" 4771+359 125141491
A 16677272 4011183 | 13100+324
B 15377+3.15" 39554+255" | 12311+310"
C 143224243 3033957 | 12422+164Y
D 231.22+216" 5322+319" | 136554320

" All values are mean+SD
* Significantly different from control by t-test(p ¢ 0.05)
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Fig. 1 Effect of ethanol administration in serum glucose
of rat
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Z s eEE A3 Aoy 2y
2 Az &YHAN GOT % GPTY 4+
Ygo] Z71Y Y0 E = 2%9] AL TP
DZelA FAQd dYdolg 4AE dxZyg
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A HAT Aol AP Aoz 4zd.

4 WMol scruy, Swaleyl,
AFA(BUN)

CEDIELEERE DEE TG AN -TEES
AL 59 YFE Tabe 73 2k 3N, 31
DR, YR 5o $FE QEud 2% oW
2 4#% D2AN R F7HERU 4B
Aol7t RATL, e YAl 2N Hazrch
ot R $EoE skt 2y 1% dee
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#a7 we sEoz Yey,
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Table 7 The Concentration of Total Protein, Total
Bilirubin, Albumin, Blood Urea Nitrogen(BUN)
in Rat's Serum

Group Total protein Total bilirubin|  albumin BUN
g/dl mg/dl g/dl mg/dl
Control | 790£091° | 035078 [ 368 +052 | 21713287
A | 7684134 | 032£015 |321.+098 | 31771808
B | 707£124 | 025£052" | 320.4:052 | 27.334556"
C | 7784079 | 0341014 |333+020 |2655+316°
D | 861146 | 0464054 | 3844048 | 24774307

" All values are mean+SD
* Significantly different from control by t-test(p { 0.05)

a#v BUN 32 dzgyd DZE AT
BE AYZAN fosA 2 FEOZ YEIRA
gk QAT gy x4 whEE Yehdth 2
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YA Fould, FyFN, G¥R o] o
B3Hels HHFH AF BE CEIAM 748 A&
Rothschid 5%} Baraona §9¢ B39} 7to] o]
RAEo] 7+l 2HHAY 7 7159 As f&
HAHA @7 fEed Aoz A7s T, DEAA
718 A& 1A A9 £407 o] 7+
zAdqA ¥ Fog FEHUA WEolzt Az
|t}

& Jgg AT Ayzie] FAHA TN Es}
FAAgez FasjofA 7Hd(hepatitis) ol 2+
W (cirthosis) ©] 7132, ol v o] EH 23 A

Aed AN Fo) 83 YN A mAE= 9% S

E7} FasolA 7 71%0] Atk 2t 7150
AW €y A} YR YA 2
oz YRl olFE&x A3 T A 4
Ehdth

E¢ JeEed HHE dH4oleM BUNY
Tl F7Hd AL A 3 x3o] &4
Au @ de &t wA]7] gEolt 4z
gt

5. HAel A FMEASEA 8|10 DRASX|
Aol 8z

g4 29 933 HAEGFLES(LDH, lactate
dehydrogenase), 22|32 #4131 A Ao #Fe Tabe
83 7t} gAite] - dixzd vs JdELs
AF & C3 DRA 4 ko #9/3Q) A
ol flNZ, gL iLe) e gzFun}
LS AT AR CFAAAM F5HA Pgte
Y BeE# DRdAe fo5A gdoers I3
g Jepi A gt

I B9 AAlY Hol dege 43 #
9 Fel zole oAt A Adrifse &
Mol 7k 27 ey Mg o9 e A
e oghge] 4niz} 3ike] MAS F2A8AM 2
FHANEZS §537] 2o dojubs doz A

Table 8. The Concentration of LDH, Uric Acid in Serum

of Rat
Group |Uric acid(mg/dl)} LDH(UI/L) LP" (nmol/ml)
Control 2.45+038% | 1828.43+263 078019
A 2124054 155822+1.78" 07214015
B 2431070 1921 44 +2.067 1.29+017"
C 2521029 181044 +312° 083+0.14
D 264£071 199389+2.71% 0.65+011"

Y LP : lipid peroxidation
2 All values are mean3:SD
* Significantly different from control by t-TEST(p < 0.05)

THT

Contro! A
Group

=
w

[y

o
13

TBARS(nmol/mi maiondialdehy)

[=]

Fig. 2 Effect of ethanol administration on ethanol
induced lipid peroxdation
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