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Summary

Present experiment was designed to investigate the effect of long-term ethanol drinking on the
mineral contents on hair, liver, kidney and muscle tissues.

Forty-five rats were divided into 2 experimental groups and a control group. The control group
received tap water and the other 2 groups 4% and 25% ethanol respectively as drinking source for
28 days. All rats were dissected on the 20th day. Hair, liver, kidney and muscle samples were taken
and analyzed for zinc, calcium, copper and magnesium contents by atomic absorption spectrophotometeric
method.

The results obtained are summrized as—follows :

1) The zinc content of muscle in 25% ethanol group showed significant (p{0.01) decrease whereas
that of hair in 4% ethanol group showed significant (p{0.1) increase.

2) The calcium content of hair in 4% ethanol group showed significant (p(0.1) increase whereas:
that of hair, kidney and muscle in both group showed no significant difference.

3) The copper and magnesium contents of muscle showed significant (p¢0.1, p{0.05) decrease in both
groups,

From these results it may be concluded that the long-term drinking of ethanol affects the mineral

content of body tissue.
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Table 1. Compositions of diet for rats.

Item Contents(%)
Ingredients

Corn(%) 6354
Wheat bran(%) 1320
Barley bran(%) 530
Rice bran, solvent(%) 400
Soybean meal(%) 620
Salt 030
Vitamin supplement( %) 0.20
Sesame meal 580
Oyster shell, ground 146
Chemical compositions®*

Zinc{mg/g) 100.00
Calcium(mg/kg) 717814
Copper(mg/kg) 135,00
Magnesium(mg/kg) 2500.00

Remarks * © Vitamin A : 10,000,000 iw/kg+ Vitamir D

2000000 iu/ke(Bayer Co)
* % . Analytical Value.
gy 2 489 gdo| gl F7AE ZAsy
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Table 3. Zinc concentrations in liver, Lidney,
muscle and hair of control rats.

Rat No  Liver Kidney Muscle Har

1 5569 14881 21623 11268
2 6548 12673 19865 1H.83
3 8508 12315 14560 9718
4 7148 128383 8458 9356
3 4887 14269 27409 19730
6 8276 14744 12499 11712
7 8975 11875 9642 1WS0
8 8341 18403 19923 16893
S 8361 21168 19038 1411
10 5486 163 12499 10345
11 6276 159171 21136 12908
12 4757 4698 6436 2096
13 6876 14569 12687 17077
14 7478 17799 15438 13223
15 9246 20012 16978 13068

Mean 7149 13600 15883 13130

Table 2. Conditions of atomic absorption -spectrophotometry

Elements Wave Lamp Air C*H. Slit

length{nm) current(mA)  flow(kg/em: ) flow(kg/em? (mm)
In 2138 100 16 0.8 (.18
Ca 422.7 6.0 16 08 018
Cu 3248 50 16 08 0.18
Mg 2852 7.5 16 0.8 0.18
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Table 4. Zinc concentrations in liver, kindey, musle
and hair of rats administrated 4% ethanol.

Rat No  Liver  Kidney

Muscle  Hair

1 6044 128371 8947 7T9B2
2 7101 14000 10787 26943
3 8315 16649 11477 25322
§ ¢ 6804 16267 10284 12279
5 5413 16475 10141 28421
6 5185 16282 15970 14308
7 §698 15144 18022 10355
8 0427 2143 29762 22232
§ 6720 16743 12282 16421
10 4828 13319 12178 24976
1 5414 12008 1BLIM 132

12 5011 11010 9247 12012
Mean 6413 15182 13518 178.77%

Control 7149 15600 15883 13130
Remark * - Significant(p>(.10) difference.

Table 5. Zine concentrations i fiver. kidney, muscle
and hair of rals administrated 25%  ethanol.

Kidney
1 3025 10200 il 11012
2 4H24 12734 3389 12365
3 14839 12819 G482 1257R)
4 6219 6805 7348 8998
3108 12988 8013 18165

Rat No  Liver Muscle  Hair

o

6 015 12306 6481 13060
7 4137 13021 66.50 ND
& 03 8006 9577 12182
9 3H15 13950 6249 18252

10 2119 14607 6122 15Li4
11 4710 25982 6671 9816
12 M232 21264 21771 18066
13 3540 11964 8H 13286
Mean 5484 13588 8451% 12530

Control 7149 15600 15883 13130

Remarks ¥  Significant(PQ0.01) difference
ND T Not detectable
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Table 6. Calcium concentralions in liver, kidocy,
muscle and bair of contrel rats,

Rat No Li\'e? Kidney  Muscle  Hair

1 201 6.61 1242 1626
2 211 7.8 188 1L
3 288 534 2182 1580
4 248 776 926 162
5 288 734 2326 2920
6 304 2143 2013 1784
7 4.34 8.52 4183 2560
b 220 6.22 1023 1721
9 20 5.06 1708 1723
10 7.8 3048 0 607
11 242 1000 1Bl 3387
12 232 1167 1520 3442
13 323 8.12 1611 1830
14 416 1L13 1568 2015
15 268 1564 1714 1667

Mean 311 10.82 1743 2059
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Table' 7. Calcium concentrations in liver, kidney, Table 8. Copper cancentrztions i liver, kidiey,

muscle and hair of rats adminsstrated 4% ethanol, muscle and i of control pats,
Rat No  Liver Kidney Muscle Huir Rat No  Liver  Kidney Muscle  Hair
t 150 640 1071 3200 1 205 uh2 U 55
2 205 1100 524 2412 2 1442 687 [1R3] 243
3 209 8.56 1028 8268 3 13.68 2946 57 12.66
4 308 789 1765 2652 4 1047 647 831 243
5 605 793 934 ND 5 20.39 1114 403 1025
6 19 930 2817 WMol 6 1324 19.66 642 343
7 202 741 1369 2140 7 5.36 1592 836 ND
) 071 .'i.ﬁi 780 ND 8 1826 19.76 12.32 318
9 2006 877 3769 3L 9 2935 2700 11.38 ND
10 154 ND 703 1812 ] 807 1188 056 887
1 265 678 5301 4013 1213 9. 53 ND
12 323 2469 2971 7225 12 1047 7 812 6.78
Mean 241 850 1891 35.20% 13 11.14 13,654 15,1 412
14 11.28 563 721 ND
Control 311 10.82 1743 2039 - 15 4,64 17.24 6.32 312

Mean 13.80 14.12 807 4.18
Remark NI © Not detectable

Remarks # | Suoiificant{p2001) difference
ND * Not detectable

Tabte 8. Calcium concentrations in liver, kidney, Fable 10. Copper concentrations in liver, kidney,

muscle and hair of rats administrated 25% ethanol. L . o
- muscle and b of rats admimstrated 4% ethanol.

Rat No  Liver Kidney Muscle Hair I = _\ .
503 oo TSy B Bﬁ“ No o Liver “l:sflne,\ Muscle  Hai

1
) W 153 B ND 1 956 2396 466 817
3 095 1068 1080 4002 2 1218 183 3o 1189
4 112 419 7% 3198 3 1178 1678 294 103
Boooa T 98 T 4 1% 2149 68 767
6 157 918 1161 ND < 5% 83 N
7 33 913 693 23
8 173 521 519 %649 6 B 876 261 ND
9 377 M6 1026 3D 7 569 1700 48 4

10 1250 3678 5428 1463 8 1218 97 1001 309

n 203 MG 1065 4240 9 1226 %471 ND 408

2o e 10 2a e 10 1742 132 351 ND

13 424 1604 1298 2012
Mean 333 14.i2 1422 2881%

11 9m 1808 240 ND
12 671 ND 2.80 D
Mean 2182 503 392% 167
Control 1380 14.12 8407 118

Coentrol 31 1082 1743 2039

Remark ND : Not defectable
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Table 11. Cocper concenlrations in liver, kidney, Tahle 12. Magresium concentrations in liver, kidney,

muscle and hair of rats administrated 25% etanol. muscle and hair of control rats.
Rat No Liver Kidney Muscle Hair Rat No Liver Kidney Muscle Hair
1 6.36 739 185 1603 1 1286 3840 1616 2718
2 1555 2041 882 g.d 2 4105 1375 2047 1944
3 948 17.32 ND 6.16 3 100 4105 3014 3649
4 1124 1309 185 533 4 1375 378 215 2139
5 800 1001 547 D 5 038 4485 736 3893
6 0942 18.36 255 560 6 1821 azn 2411 ND
7 265 1096 483 268 7 247 7770 5440 2436
8 5 400 629 XD § M0 1/14 968 2636
9 532 868 245 2381 9 10.19 2817 2730 128
10 942 1443 257 hit) 10 17.16 5961 6262 1969
1 497 2392 836 10 11 1658 2000 N 6
12 156 140 351 880 P 127 5306 6332 107
13 817 3255 281 563 13 498 ND 1544 1946
Mean 879 1482 395% 717 Mean 15.77 31.46 3092 1946
Control 1380 42 807 438 Remark ND : Not Detectable
Remarks (Significant difference (P(0.05?
ND : Not detectable Table 13. Magnesium concentrations in liver, kidnev,
muscle and hair of rats administrated 4 %ethanol.
240 Mgt : 27 AHE Table 1290 Rat No Liver Kidney Muscle Har
FAFHST AT AAL Table 139 EAE vl 1 1447 4281 3232 ND
o] 74 A%, sz ke BRI FAF 2 1127 4035 1342 948
Aozt AAHA ggot S&e FFE B 31097 5117 2589 1088
16.750g/g.0. 2.4 tlZ2ate] 3092ug/gel vlste] £ 4 1009 2013 293 2014
FpIHAS HERIT ¥4 BT 432 5 1369 1416 BE 1299
Table 14 ¥AI3 uie} go) At# npAAAZ 6 168t 5615 ND 24
28048 HABRO0) FLE HERIYD, R
8 8.64 20.04 1030 44.38
o & 9 515 4531 877 1364
10 1713 10.14 ND B.14
azes @9ss dEdgol 1Y AR 11 312 863 1266 2532
53] o251 Yok ARE olesk Ao Fetaio] 12 206 2561 2006 2812
4% 0 959 meo) A7) ATFAIL Az e Mean 1033 3183 1675% 1708
2718 S mjAE TS dopruz F Ao|}. Control 1577 3146 3092 1946
Sbmgo) x| 7714 E8) InFgel AdE Remarks * © Significant(p¢0.10) difference
EhgE Al o o DA R 2% NI ¢ Not detectable
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Table 14. Magneslum concentrations in liver, kidney,
muscle and hair of rats administered 25% ethanol.

Rat No  Liver Kidney Muscle Hair =
T me 508 203 141 37t 7103ke Aolgtn FAGT £ JFZ2
) 579 3175 L3014 867 o) QoA 5% LI FoF(Table 5 ¢
3 1562 2880 2037 20128 Ae 25U mEE Fo¢ Ak AFHA,
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