Hoby olst odghgo] M) ¥AF 2714 Ugs) gzl vizle 91

Aol ofeiat ollElRo0| Bl WS
PI1Y BT DR OjKE 9P
A A B o] A S

B X

1. A¢
0. Ags 9 vk
1. Al
1) A%Ae| gl Ao] 24
2. A
1) &A%
2) AFEAeE, Mol Ad2lek 9 Aolag
3) Wl
4) 83 aminotransferase A%
5) "ols] ¥e| 9 hematocritX]
6) 94 F /13 9% ( Zn, Cu, Ca, Mg)
7) k=49 717
7h 7229 detE 3
) 7kzAe] XAt
8) A4
m. A3 9 2%
1. AlF Zokk
2. Aol 9 Aolxg
3. A7V
4. ¥ aminotransferase $A%
5. Hematocrit3]
6. 94 7 5714 8k ( Zn, Cu, Ca. Mg)
7. 74239 7373
1) Zkz3]9] Heidty ug
2) k=39 A #
V. 92°F
ABSTRACT

» MFARERY BT
o e AEQP)



2 ol okish oighael B3 BAF 714 WPt Al WAl 9
|. ME

olAZn)e ABA T e Aoy Uhb)sade ¥5 WrbAT wEdASe shieA 19
Todd570] 819 o}AAUZTAL Hz7 BT o] FEo| thale ojde] Aol B4 7 we @7
Bt gglom, 1961 Prasads o] o E 238 thAto g § aATold 2 APy WY 7)F ARAZ
iz A87E So] ojdAYo R Q1 Solzkn Hufe] el ojde] lAME B5nao] 2
2 oAU

eSS QB Q7 Ul$ 1A% BAS HAE L 9o ool A= 147 e PE £
7o BN E F& AR Qont, 2ol So A AARCT 49 AuFo| FEHe wet ehe A
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Fsle] AR ekor) oo} olerg thAlel F8E49) ADHalchol dehydrogenmse®] TAHLATRE AMIE
oledo] olehe thAbsEdl FgL M gIee AR gt olehe AFHE e Ui} BAFA BA
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3) Todd, WR. Hveljer, CA. and Hart, EB. 1943, Zinc deficiency in the pig. Proc. Sce. Expe Biol Med, 88 613

4) Prasad, A S Halstad J. A and Nadimi, M 196]. Syndrorre of iron defidency anemia hepatcsplenomegaly, hypogenadism,
dwarfism and georhagia Am ]. Med 31, 532

5) Vallee, B. L. Wacker, WEC. Bartholomy, AF. and Robin E. D 1986, Zinc metabolism in hepatic dysfunction. New Eng.
J. Med 2% 48

6) Warg, J. and Plerson, R N Jr. 1973 Distribition of zinc in skeletal muscle and liver tissue in normal and dietary
confrolled alecholic rats. J. Lab Gin Med & 50

7) Russell, R M 1980, Vitarmin A and zinc metabolism in alocobolism Am J. Clin Nutr 33 2741
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g ALgd 4840 B 7|ENole] 2L <F-1>d <E-2>dl Ueh} gk A¥Noli= 714 o]0
InCE ZnFRH10pm# Znd¥dommases 47 5% dedfdsdt isocalic sucrose$dd
25g/kg BWo] &8 Sojaidrt ¢ld 9025 casein(WAKO Co)d Ao old R 7l 7
71% AAE sl 05% EDTASAH 2552 38 Aalsle 450371004 2221 F vidfsie] AMsll
=
(&-1) Experimental diet

Gopr = C | CE F ™ | =TE

Zn levelpom) | 100 100 w | 5 [ 5
Etharol - R +
Sucrose + - + + - o

* C  ad libiturn control diet plus isocaloric sucrose sotution.
CE ! ad libitum control diet plus 5% ethanol solution
PF  par fed control diet to zirne deficient diet plus tsocaloric sucrose solution
7D ad libitum zinc deficient diet plus isocaloric sucrose solution.
ZDE : ad libitum zinc deficient diet plus 25% ethanol solution
+ : added :
- ot added

{E-2) Composition of basal diet

ingredient j Content(%)
Casdn T 20
DL-Methionine | 03
Com starch 500
Sucrose ' 150
Celiulose 50
Com oil 50
AIN-nineral mixture 35
AIN-Vitamin mixture 10
Cholire bitartrate | 02
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a : Celulose : Sigma Co.
b : Zinc free mineral mixture(g/kg salt mixture)

according to AIN-76
Calcium phosphate, dbasic 5000 Zinc carbonate -
Sodium chloride 740 Cupric carbonate 03
Potassium cirate, monohydrate 2200 Potassium iodate 001
Potassium sulfate 20 Sodium selenite 0.01
Manganese carbonate 35 Chromium potassium
Magnesium oxide 240 sulfate 006
Feric dtrate 60 Powdered to make  1000.0g
¢ © Vitamin mixture(g/kg vitarmin mixture)
acoonding to AIN-76
Thiamin - HCI 06 Biatin 0®
Ribofiavin 06 Cyanocobalamin -~ 0001
Pyridoxine-HCI 07 Retinyl acetate 08
Nicotinic acid 30 DL-tocopherol 38
Ca-panthothenate 16 7-Dehydracholesterol 00025
Tolic aad 02 Menadione 0006
Powdered to make 10000g
2. ARd
1) SEAR

Sprague Dawley ) 3487 el 1599470 718 4ol AN Tk BFAFo] 0+58 AL A
<ol e} dalol o3 gelel zizt 5302 1ro) 457} TR ASEIROH, AKA] Ao 2= gl B
7149 2gS WA il Aol e BE U7 D ASEE 049% EDTA S-893 2542 Ads)
A AHTEL ey FeASSgE B 23 SRR Adglel WA Stk A L% 180T
2 A8 e, AEge)s 12ARHB0-200037)2 239
AehE ¥ isocaloric sucrose$te i) DA Azl 13] F24E 28l polyethylee catheter2 $j7o} =
oJ3toirh
2) AFS7HE HoliA% 4 Holag
AFE 574 10/l AolFoig Feale uiF 18] YANZe] 28193, HEAZNY QSR
o AFS ] A2 AFF/NEeE sglon, Jolase NU/RE AL JojudFon
o) ARyt

Q)MBWBMmdNMﬁml%?.AdEbcmﬂuemmmmm&mmJ.Nlr.107.1340
-
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3 A%

A71FHe Fg, v, 2 nEE ARt ARl Ades Mojlln A2 dAE AAF 9 Hdsl

Az 100gF A715H2 8 AEEHL A7) 5L -PTAM WF B sigr)
4) B3 aminotransferase ¢ BAE

83 aminotransferase®] 4TS Reitman® Frarke”9] whel] 28 249 kit(BkenAS AMS31]
23819k 2 damine aminotransferase(ALT, BC 2612)8} aspartate aminotrancferase(AST, EC 26.11)9]
719 10mE Hsla 3TN 5873 7R v 84 02mlE 7l ALTE 3%, ASTE 60R7E uheA]
703 7% 24-~dinitropheny-hydrazine £ 10ml 2 RGAA ¥3-2 FEAT F, 04N NaOHE 10miE 71
& Egstd 1083 WRgn Soameld FEEE S48t 7 849 SRR REAZMNC) 27 s
Mgt A4 BAEE A Im7t M0nmellA 18716) NADHS] E353 0001 24417 84%2
©9l2 51 Karmen wit "2 EAE9eL

5) @oie] F-2] 2 hematoaritAl
4730 2 L ST AAE ) 1647 Al AolEAdE FuEla 7pe- ojH2akslel] By
o] dizez iy st 3000mm e 1587 4Rl 1 Ade g3os At
HematocritAe 3l Aejd 2] dds Yol 12000mmellat 5t Q4R A dolzk) gt
packed red cell®} 842 hematocrit linear scale™ 2 2Aa13t)
6) 4% Zn, Cy, Ca, Mgd &%

AF 7n, Cu, Ca® Mge] 33k atamic absarption spectrophotormetry(Perkin-Flmer 3030)e] o8] &=
Ak dAF Cat Mg9l 24L& 10% TCAZ AlctiigalEelsle] 92 Agdae 2o 44 | 93t
%] 1% lanthaniumoxide-$ 402 48 ALS3IGE 83T oldeldF 2L 1% gycerd 402 343
of sgaiHc)

7 1A 373
(1) =29 Jujsty Az
ZEAYENE A3tE g3 AT A A% 2AL 10063 TEE) S 1A%
¥ A9 ©TE AR paraffin section TRER hematoxylin-eosn Y0 & TH, B3t Erj7 oz Bkl
pr =

10)Rdmms.mdmes.mAmmmmnﬂnmmmdmmmmmm
pyruvic transaminase Am, ] Qin Pathol. 2868

11) Karmen. A 1953 Anote on the spectrophotometric assay of ghutamic oxaloacetic transaminase in hurmen Hood senm
J. Glin, Invest.

12) Sirnmons, A. 1988, Technical hernatology. J. B Lippinoott corrpary, Philacelphia. Taroto, 77

13) Ambrogi, LP1975 Marmal of Histologic and Special staining technics. Amed Farces Institite of Pathology. Washington.
DC
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(2) A9 A3 #F
A N2 AAAES 2K 98 FAE ayostat® PEEEE THEA allred-0F S
glo] HABIATL
8 EFAA
APAHL randomized block designell Tidh ¥4 #4& &9m 2 AT Fo49 F4E Duncan's
mmultiple range test™ 2. 3}k

I, &2 ¥ 28

1. NEavE

439} TN AFF7IRE <H-3>3 2t 474 AYFEEY AT HolF old@rle) derd Fodl
ofalo] FERe Wi Aoz yehdi= vl CF ZDEe) i HAT 4R Algsis 353 PRl sl
ZDETANAN AF $713E AR 24k

ofi= Ao} olaize] ol§71¢] #lel oy AL 2Tk The ATAe] unPel e A
A}, 47418k 732} ol viale] CEZe) AFE7Ho] W& AL isocaloric sucrose §948 Foddh Col vl
3] oebg FodTolA Alaanigo] AR o woirke wue) Axakn ot

{H-3) Effect of dietary zinc and ethano! of net weight gain during the experimental
periods in rat

‘ H
Group \ c I CE PF D 2DE
Net weight | 4 veds | 050risk | Mbr4Fb | MBS | GAATD  BER6%a
. |
in®) | 7wedks | IRDIGIC | 1070466D | B14+75h | WHI0Na | 286+56la

+ Valves are mean+SD.( n8)
- Values with same superscript in the colurnn are not significantly different (p<0.05)

14) Amrogi, LP. 1975, Marual of histologic and special staining techmics. Arrmed Farces Institute of Pathology,
WashingtonDC

15) Steel RGD. and Tarrie J. H 1980 Principles and Procedures of Statistics megrow-hill book Co. New York

16) Burch, Das. RE. and Hehn HK . 1984 Hffects of zinc deficdency on ethancl metabolism and aloohol and aldehyde
dehydrogenase activities. ] Lah Clin. Med 1904, 610

17 Pirola, RC. and Lieber, CS. 1976 Hypothesis. Energy wastage in alecholism and drug abuse | Possible role of hepatic
microsomal enzymes Am ] Cin Nutr. 2850
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{BE-4) Effect of dietary zinc and ethanol on feed intake and FER during the
experimental periods in rat

Growp | ¢ CE PF D 0E
4 weeks | 1L62H111b | 1124085 | 1034405 | 1078+11%b | 1076+060b
Feed Intake(g)
7 weeks | LA05+15% | 1273+18% | 10564035 | 1019414 | 1017+1%a
- 4wecks | 025H00% | 0214000 | 03+00% | 000 | 014+00la
7 weeks | 0204000 | 0154006 | 018+0(0ab | 014+00Ba | 014+00C

- Values are mean+SD{ n=8 )
- Values with same superscript in the column are ot significantly different (p<0.06)

Aol Rk T34 AolE ol weh oJakS Wsh= v ZD9} ZDETOIA ZAstaon CZo) wsly
AL FAHET o) o7l §FE oldBNA 0|2 ARSHRE o, Tl gl o} AWM A

of AAde| @A A Kashiwabara529) Huel §A1 A%E B gioh A87EE vizke)
ol Met oh)el wlde] {54 PR grUole] Al HHoE <lald slelge APoa Al
urea cyce$: YAME ofdle] WMoz B, Hold ojlo] vjzte] 2ug s /%5E AR
B A0 dnxio] 2 o ok AWEdINe AoliHuke] A oldoFREoR Q% okbdle) AR
»lgzr%c}

Ao\ EEL 459} 754 CTol uiBlo] ojdd 3} ofiRke Folz AAS| Pasigons ARZrlaga o)
3% L Aolagol tet & A8e) AR F3H 0 Aol oldo] AT o] MFpe] 7hao} e
Hola&z Q1H AFF7IFol A3 A oH, oluf olehge] HHE olaF WAL W 7HEAFIE Ao
2 ey

18) Kashiwabara, N Maruyams, H Yarmshits, Y. and Koodo, S. 1982 Effects of zinc deficiency on growth
hematological values and tissue zinc cortert in rats. | jon Soc. Nutr. Food Sa. H281

19) Chesters, J. K aqnd Quarterrag, J. 1970 Effects of dnc defidency on food intake and feeding patterns of rats. Br.
J Nutr. 24, 1061

20) Rabbari, P. and Prasad A S. 197 Plasma ammonia and liver amnithine Transcarhamytase activity in zinc deficlent rats.
Am [ Physiol, 235, EXB

21) Henkin, R. I. Schecter, P. | Raff, MS, Brongert, DA and Friedewald, W T 1974 Zinc and taste acuity © A clirical
study including a laster microprobe analysis of the gustatary receptar area In ¢ Clinical Applications of Zinc Metaholism
p M
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3. A7EEt
D sH
Ao 459} 750 AR 339 AF 100gF $4F A7) FHE <E-5>9F o
{E-5) Effect of dietary zinc and ethanol on wet weights of liver during
the experimental periods in rat.
(g/100g body weight)
Grop C CE PF D ZDE
4 weeks | 3@X037a 3B+016a | 3™H0Za | 376007 | 3BH0Ma
7weeks | 23017 3671041b | 307+012a | 3902 | 360010

Liver

- Values are mean+SD{ n=8 }
+ Values with satme superscript in the columm are not significantly different (p<0.06)

L e AT 8 AR 4FAE 223 27t IRy TFRAE G2 PR b
o] ZDEolN Zlsen, oeheg Soi% CEZ ZDETIN E3 27190} o= o)f7] AFdA o}
dAYA )T FABYS o ol sl PEgo) F7t Sk P e} Axjslw itk

Beraona5™9) B0 & o) £ A4 FolMe] HolF okl 2y olehe | 145 He} SrHAe
olghe HFd We 2 24 Ad %4 9 hepatic transport protein®] SRR A F3h d FE 9
vk Abagck

2) nHFFH
AF 10020 TS 8 T <E6E ol we Agke Wskoy) ol o e
WX oh= oz VRt 439 734 DT EDe) TATAYL PRI vl 73 pasigong
o}ddR7Zle] A|3} P42 ojdidNo] nEEH viAE B S FARSL & 4 AUk

o}f7]e] BB oldAR o2 ALSHE uf 38U AFIIME 10WARE 1o Feo] TR FF
o #olAe JeRIA ggtort AEsiA 4YRE 29, BUTR olddTolMe] nghe| TATL sl
e DiamondS$7°¢] Rnet 845 BYEL olAdA0l2 AfFA L par feeding AL | Tl H
o] olsl Agpold meke] TAZ frol s FABPTE W= B A9 dae} vjkat Aafeldt)

%) Fosmire, G, J. Fosmire, MA. and Sandstead, HH 197 Zinc Deficiency in the wearmling rat : Effects on live composition
and polysorral profiles. ] N, 106, 1152

23) Baraona, E. leo, MA Baowshy. SA. and Lieber, CS. 1975, Alooholic hepatomegaly | Acarmilation of protein in the liver
Science, 190, ™4

24) Diamond I Swenerton H and Hurlley, L S, 1971, Testicular and esophageal lesions in zinc—defieicent rats and their
reversihility. J. Natr. 101,77

) Reeves, P. Ct. and O'Dell BL. 1988 Zinc deficiency in rats and angiotensin converting enzyrme activity

_RB -
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Ho]A o19do] testicular devdopmentsh WHE #AS 2k drke & Millars ol o3 Hgez Rt

o}d AYA @F Aol Fwek A ook £ P PHE FEATIE Jow dHFn ¥ AF
Al olddgHelz <l AR7Ie) nPFA FaE AHAFeE AT ¢ v AT a¥FAEY0l
2k A7hen:

{H-6) Effect of dietary zinc and ethanol on wet weights of testis during
the experimental periods in rat.

(g/100g body weight)
Growp ¢ cE : P | > e
4weds | 17301 | 16020106 | 1824006 . 144203 | 1514017
7 weeks | 134300b | 167409 | L63+00% 104402 | 05*0%a

Testis

- Values are mean+SD.( =8 )
- Values with same superscript in the colurmn are not significantly different (p<0.06)

3 W% 5%

A Weblsol polai tEAel YskEAeln, Yadoht B4 AWAe] SUEYS doske wig
P <BT>E 4 Aol ol el S G Wske H, NeE Foldl AT G2 AolF ool
AL HoIgk doprom, el TS Fole] YRtk Fraker57e rhe2@ ol ARl 45
AR T ol ZHTOIM MR BN Aslsicke wasigon, okdauAl vl RASREA
< o] Aol Alaks FavE ¥ of wigAsA) Rato) Wkl AE ARkETh & 4 gk

(E-7) Effect of dietary zinc and ethanol on wet weights of spleen during
the experimental periods in rat.
(g/100g body weight)
Growp . ¢ i CE PF D | mE
?4 weeks  0902003d | 0531008y | 0434002 © 0422000 = 027+00Ma
'7 weeks | 02840048 | 060072 | 041008 | 0353004 | 0.6+0(6a

Spleen

+ Values are meantS.D( n=8 )
- Values with same superscript in the cohumn are not significantly different (p<.05)

26) Millar, M, J Fisher, M. [ Hooale, P V. and Mawsen, CA 1958 The effect of dietary zine deficiercy on the reproductive
systern of male rats. Can J. Biochem, Physiol, 36, 557

27) Fralker, P ] Hass S M and Laxcke, R, W. 1977, Effect of zinc deficierncy on the immme response of the yamg adult
AJ. Mouse. ] Nutr, 107, 189
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4. §3= aminotransferase®| &8s

2o]F ol Aste} dlehg Fojoll whE A ASTSF ALTS WE <¥-8>3 )
(#-8) Effect of dietary zinc and ethanol on the aminotransferase activity in serum
during the experimental periods in rat.

(unit/ml)

Growp c CE PF | 2 | ZDE
AST 4 weeks | 603136102 |6lR+1090a | A02BE724a | 91.4+780a @ 1001123
7 woeks | TA3311308b | TB62:+1747 | BH£1071a| 1100141854 | 2082+ 2%c
A . Aweks | B7E6%a | UDH24a | BOI+36k | ADTAGD | SLRH6SK

- Tweeks | 21382728 | 2492+1008a | 2704£1021a| 006£118% | 11824£1060c

+ Values are mean+SD.( n=B }
* Values with same superscript in the colurm are not significantly different (p<0.05)

43N CZ3 PR v)sle] ZDToNA ASTEACl frade glovt 3718k A8S Jehidl, 75AeE
ARG 3718 Ve 53] 439 TR G2 CEZRe) ASTHAMS: A9l 2ol giglent B2
ZDETT] JAT Aol Igler, o}l AYA ArRMe] olehg A BAF ASTERS ©S Z7E
Aoz Vepic |

ojs} Z& e PR GAFTE ez ¥ APAEY uel fAE Aol WA ALTRAE
AolF oldfEol o3 L weten] ojd WYX dghe RelE: ARF ASEANE Jehgll of=
ofd APl AHE AR ) VY ALTEAo| A3 Z7159-¢ Hud Kashiwabara5 2] Mwe}
YRen glom, dHes 24 4ol 9 o cytoplassmol EASHs H47) mitochondriad] EAjSH: &
20T O fola] 8EoE fasn, ol 2& F29) suboelular localization® ZAEAA] 83 548
Al 712 Aeske adel Aoky duA P 7 2AZo] ASTEAIS] ALTEIET oF 6 o
dE 87etn FANGAl B W% AAUNES ALTHAZ] 84 o 52 o] Adely, ojAL
AST9] o} 4067} mitochondira® 8ol] Exjst=v] @} AL 20| cytoplasmoll ZAI=e] Q7] who)c),

28) Kashiwabara, N. Mantyama, H Yamashita, S and Kondo, S. 1983 Effects of zine defidency on enzyrme activities,
harmones, glucose, linids and nitrogen compands conterts in serum of rats . Jap. Soc. Nutr. Food Scl %6, 5

29) Rubin, E and Lieher, CS. 1974, Fatty liver alooholic hepatitis and cimhosis prodoced by aloohdl in primates. New Engl J.
Med, 20, 128

%) Kashiwabars, N Manwyams, H, Yamashita, S. and Kondo, S. 1983, Effects of zine deficiency on enzyme activities,
hoomones, ghaoose, lipids and nitrogen compounds contents in serum of rats, ], Jap. Soc. Nutr, Food Sci 36, 5

31) Karmen, A, Wroblewsky, F. and La Duc. J. S. 195, Tmsaminase activity in honan Hood J. Clin, Iovest 34, 126
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2 A%e 23 4 29 CEs (BT, CET® 7DETRM] &4 842 vlage o, s 44e
BAZ Qs ASTS ALTEA S glo] ot olde] 8 AHE ek Fol2 A%t of5e] ded 7
A 4 gl A% o] Hol A7z dgg 4AE AH ol € F e I FojE g ¢
A& AL ik

5. HematocritX]|

Hematoarit? <E-9>olM Bi= ulel o] glof fejie] gouz Holdolds} T oshi
Hrie Gukd v g e et

(H-9) Effect of dietary zinc and ethanol on the hematocrit value during experimental
periods in rat.
(%)
Group c CE PF D 2DE
4 wecks | R0E2Ma | B06+184a | 0831348 | 6321230 | M1 72a
7 weeks | A71+2%a ; DO4Ta | 3LUF22a | BI5+25% | 0722

Period

- Values are meant+SD( n=8 )
- Values with same superscript in the column are not significantly different (p<0.05)

Harmmermuller’ 529 o}igtego] the Aoj2 #AF 377 ASE o) ojdFETel vlate ol AyTe)
M hematocrit®le] $948 5718 Husgom, Macapinas & #38 hoz Sgs of ol RagoA
hermatocrit 9] 455 Bud b} glk

a2 Kang5H e Aol ojdsFel g 43k A9 ¥z siniu slef & ARAFst fAi:
Apgar®= ol AR olz ALSEH YA BHoIA hamatoaritAe] A5 oldERe QI8 AN P
44 20| A ol o FZAKo] ol o3H BT Foletn RusiHT

) Hammermuller, JD. Bray, TM and Bettger, W.]. 1987. Effects of Zinc and oopper deficiency on microsomal
NADPH-dependent. active axygen generation in rat hmg and liver. J. Nutr. 117, 8¢

33) Macapinlac, M . Pearson, W. N and Darby, W. J. 19668 Sorre Charcteristics of znc deficiency in the albimo rat. In zine
Metaholism A S. Prasad E D CC Thomas, Syringfield M, 1

34) Kang, 11 ]. Harvey, P. W. Vaientine J. L. and Swendseid M. E 1977, zinc. iron. oopper and magnesium coroentrations in
tissues of rats fed various amounts of zine. Qin Chem 23 10

) Apgar. ] 195, Bffect of sorme mitritional deficiencies on parturition in rats. J. Nutr, 106,153

- 301 -
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6. BdZ VI3 &El 0iXls X8
1) olkaggoll WXl odsk

<H-10>04 R i} ol FAF olATEL 479} TN CEol 44 1B 10 pg/m, PRE] 2
7 180, 163 g/migld] skl 7D 0773 078 g/migx] EAsHA Z48dch CEa (B fojae
gzt dlehd Tyl CEEY ZDEY, /D ZDEFE vlaslid e o ZDETe d4eld sr= CErdt
Dzl vjsld @R8] AT o= olde] FE3] FHE v gk Foj= QI3 ¥Hold e sl
AEE WA gt ofd APA| dehE Roje AT ol o} sl Aeshs How e
o}
(¥-10) Effect of distary zinc and ethanol on zinc content in serum during experimental

periods in rat.
( g/}
Group c CE PF |, o . 7k
4 woks | LBH05c | 1B102c | 1004k | 077018 | 0481015
7woeks | 10100c | 16304% | LS04 | 078203D | 0432013

Period

+ Values are mean*SD.( nB )
- Values with same superscript in the colurmm are not sigrificantly different (p<0.05)

oA Aol olAgtE delsle 373 ASAGES o], BAFolde) §eRe ojaAY PN tlETEH
par fedol gl ¥R 228490 Hammemuller 579 2319 Yeho} Cerklewski " A7ol4 % d3e)
A%E EEE Fosta, oY ol9} FEAo|2 AYATH AZ AZHL o ojuje} A7le] YAFE oids
TET oRIAYTM EA3) A Rus ¥ Ay g2 Ayt
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{HE-11) Effect of dietary zinc and ethanol on copper content in serum druing
experimental periods in rat.

( pg/ml)
Growp c | cE PF p ZDE
dwecks | 14340%a | 1B+0Ta | L20%a | 35067 | 29B+05b
Twecks | 1474020 | 165024 210:04b | 346:1%c | 263109

Peried

- Values are mean+SD{ n=R )
- Values with same superscript in the colurmn are not significantly different (p<0.05)

3) THERFA U= 9%
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ol okdel AR F 448 AT dbumin®e) =55 AEE VIshe Zn-binding proteind o} A}
3 A0 75D Sk ol e} B o B Ao o}d APTHY e FoldM ¥F ek
o] Zae HolAl ol SRFBA @FHNA FIsiHE o @85 F IHAY o] oldF iRy AY
oM dAE 4 Hglcke BaTst o ojd HARZTos QIF U@e TAfo] ool go}
Ca-binding protein®] 3483 =471} €749 715E 208 Algdrt
(¥-12) Effect of dietary zinc and ethanol on calcium content in serum during

experimental periods in rat.
(rrg/100mi)

T aow c € | ¥ | > mE |

dweks | 5BEI0l | LLBTOYab| 1250+071b | 1130+100ab | 1162131a
7 weeks | 1567214 | RAE130b| 1L0+106 | 1330+08b | 1190:+07b

Peried

+ Values are mean+SD.( n=8 )
+ Values with same superscript in the colummn are not significantly different (p<Q.06)

4) "1l A GE
AT vl 3 <E-13olA B vie} 2ol 454 Citol 343me/100mIEA C9] apeel] Avt
) gor ohg AT (BE A CZN Hlslo] 430} 734 AAE| rasidon) (EEd ZDET, DT
3 7DET Polle folakg ol 4 glolch B Aol Gl visld CETY 93% vladls Agks o
Be ARG EAE ollige) FEY Al dghs 422 A8 oblR olunAge] Ak Rz
o] B o, dlehd 437t kF o vimdlge] widE 27 A 7 MmN vl AF
9] A 7|38k AoR Aladc]
(¥-13) Effect of distary zinc and ethanol on magnesium content in serum during
experimental periods in rat.
(mg/100ml)
Group C CE PF D 2E
4 weeks | 343+071c 271 +081ab | 3001043 | 200202 | 20440433
T weds | 43011L3b 20810472 | 2701006 | 2663033 | 2(001+03a

- Values are mean+SD.( n=8 }
- Values with same superscript in the colurm are not significantly different (p<0.06)

Period
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%) Mocollister, R Prasd AS. Doe, RP, and Flink EB 1958 Notmel renal magnesium clearance and the effect of water
loading chiorothizzide and ethanol on magnesium excertion. J, Lab. Qin. Med 52928



16 Ho]4 ojtat cliighgo] W) BYF F71d S g=Ael nAe 9%

7. AXE 2HH
D 749 gests A3
Ho|F elddlski olehd Fojo) whe F] 7hEA 9 sty walg waEwt di{ng-1, 73 Aol
T Walopde 4501 758 BRI faket AFellong o7l T3e) wWskkT BAlE|2 sttt
Cir(No.1)3} PF(No3)2- ZHaxgde] & BES|o] Eo|3k M3lrl gIdln CET{No2) hAgelA] oee] ¥4
d ML Aol BT oy G viwsld S o Soldt Wial: ol DRl T4
Aol AFA T Ao tEe] AUFAE ¥ ballooning HAle] #EAENN, ZDEENoSIA T FAIY-
ZHAE9] ballooning¥d R G5 RS FALEAe] vElten EoiEdtols TN gt Hiike
i tiie] A5 TATEdE BAch
oNehe Fol fubls JAE AR Ak ARe Aolr) g Aew BT HT glou B AF
oxe) 7+ £AAEE o2 ddte] Rt vlwslge o Wl Aze|dd ol YA aminotransferases)
gvislel Feddol B of CEXE PRyt 5 Caoll vlahed #ofahs V] ogkem g A3l 4d
B FARIAE. D7 ZDETE CT CETl Mgk AST 2 ALTEAC] F28iA $7kelder 78Ae
JzAEA| B} g AR vehdtiNos). £3 ZDT ZDEENY aminotransferase@ S Hlws] B
o, ZDETIA 28 BAEE 3@ o) 2R a7oE ] g o) d AAEA gl
2 k2o A And
Ay A FAAES 2ARE) Y81, dlredo G4 St BaEE dihs <E-14>9) Frh

{H-14) Effect of dietary zinc and ethanol on sthanol on semiguantitative assessment of lipid
accumulation during experimental periods in rat,

Growp CEE:: F | @D | 7

4 weeks | - : + + + e+

T weeks - + I + ++ ot

Peripheral | 4 weeks - + + + ﬁl ++
one T weeks _ - . + + : ++ ‘ ot

- Values are mean+SD( n=8 )
+ Values with same superscript in the coturrm are ot sigrificantly different (p<0.06)

57) Strubelt, O. 1980, Interaction Between ethano] and other hepatotoxic agent Biochem Pharrmaco. 201446
58) Stuert, AE and Smith, 1L 195, Histological Effects of lipids on the liver and spleen of mouse. ] Pathol. 11563
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(228 1) Microscopic photograph of hepatic tissue of rats fed five dibberent ditrary groups
after 7 weeks
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[229-1] Microscopic photograph of hepatic tissue of mats fed five different dietary groups after 7 week
( H & E stain, Abbreviations : C is central vein, P is porial tract)

Nal : C group ; No significant abnormality in hepatic structure is found (x100)
a ; portal tract portion of each group (x400)
b ; central vein portion of each graup (x400)

No.2 : CE group ; Note the additional inflammatary cells of central portion in
comparision with NO, 2 (x100)

Na3 @ PF group ; Note no significant changes in comperision with
NO. 1 and NO 2(x100)

Nod : 7D grap ; Focal inflammatary cells infiltration and centrilobular necrosis are
seen (x100)

Nob : ZDE group ; Hepatocytes containing microvescular lipid droplets located near the portal tract,
mild ballooned centrilobular area cells surrounded with central vein are seen(x100)

[=18-23] Light micrograph of lipid accurmulation of hepatic cell of rats fed five different dietary
groups after 4 and 7 weeks (oil-red-o stain, x100)
Left is hepatic cell of rats after 4 weeks.
Right is hepatic cell of rats after 7 weeks
No. 6 and No. 11 C groups, No. 7 and No. 12 ¢ CE groups,
No. 8 and No. 13 : PF groups, No. 9 and No. 14 © CE groups,
No. 10 and No. 15 : ZDE groups

* These micrographs were scored by the grading system of [%-14]
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(3 2, 3] Light micrograph of lipid accumulation of hepatic cell of rats fed five dibberent
didtary groups after 4 and 7 weeks
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ABSTRACT

Effects of Dietary Zinc and Ethano! on the Mineral Contents of Serum
and the Changes of the Liver Tissue in Rat

This experiment was conducted to study the effects of dietary zinc and ethanol an the mineral conterts of
serum and changes of the liver tissue.

Eighty male rats of Sprague-Dawley strain with average weight of 8)+5g were divided into five grougs
according to zinc Jevels(oppm and 100ppm), ethanol and isocaloric sucrose feedings.  The rats were
sacrificed after 4 and 7 weeks of feeding periods.

The results are summarized as follows.

1. There was a decrease of weight gain in the 7D group compared with the C group and also decreased in
the CE and ZDE groups fed the ethanol sotution. The feed intake was decreased in the ZDand ZDE
graups, and the feed efficiency was also greatly reduced in the ZDE group.

2 The liver weight of the ZD and ZDE groups was increased, however, the waaght of testis was decreased
in the same groups. And the weight of spleen was decreased in the ZD group.

3. The AST and ALT activities of serum were significantly increased in the ZDE group.

4, 'The content of serum zinc was influenced by the dietary zinc level, and the amount was significantly
decreased In the 7D group. But the content of serum copper was remarkably increased in the ZD group.
The caleium and megnesium contents of serum were decreased in the ZD and ZDE groups.

5 The momhological changes of the liver tissue were not different among the C, CE and FF grous, but the
ballooring denaturation of the liver cell together with the infiltration of the local inflammation cell was
found in ZD and ZED groups.
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