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ABSTRACT

The purpose of this study was to evaluate the decreasing effects of Korean garlic against the ac-
cumulation of mercury levels in maternal and fetal organs in pregnant Fischer 344 rats, based on
tke theory and information that neutral amino acids have protective effects against mercury pois-
oning and garlic contains a large of neutral amino acids.

The results obtained are as follows :

1. On the 20th day of gestation, the maternal body weight in 20 mg/wt - kg methyl mercuric chlo-
ride groups was 76.1% of those in control group, but those recovered to be 81.2% and 93.6% by
treating with garlic (0.5 g/wt - kg and 1.0 g/wt - kg).

2. The mercury levels in maternal organs were reduced 6.2% and 47.2% (p<0.05) in kidney, 8.2%
and 42.1% (p<0.05) in spleen, 9.7% and 40.9% (p<0.05) in blood, 35.6% (p<0.05) and 67.2% (p
<(.05) in liver, 38.0% (p<0.05) and 57.6% (p<0.05) in brain, by treating with garlic (0.5 g/wt -
kg and 1.0 g/wt - kg).

3. The mercury levels were reduced 22.4% and 44.3% (p<0.05) in placenta, and 34.7% (1<0.05)
and 54.9% (p<0.05) in fetal body. by treating with garlic (0.5 g/wt - kg and 1.0 g/wt - kg).

4. The mercury levels in fetal organs were reduced 17.5% and 46.7% (p<(.05) n kidney, 15.1%
and 37.0% (p<0.05) in brain, 30.2% (p<0.05) and 46.7% (p<{().05) in liver, by treating with garl-
ic (0.5 g/wt - kg and 1.0 g/wt - kg).

5. Mercury levels in maternal kidney were 6.73~7.71 times higher than those in fetal kidney, but
those in fetal liver and brain were 1.67~2.25 times and 1.98~2.93 times higher than those in
maternal liver and brain, respectively.

In conclusion, Korean garlic decrease the accumulation of mercury levels in maternal and fetal or-

gans in pregnant Fischer 344 rats as increasing the dose.
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procedure.
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Table 1. Experimental design of pregnant rats orally
treated with methylmercuric chloride with/
without garlic

Group No. of Dosage/kg body wt. Route
Rats

Control 30 0.5 m/ Saline oral

MMC20 30 20 mg MMC* oral

M20+G05 30
M20+G10 30

20 mg MMC* +0.5 g Garlic oral
20 mg MMC* + 1.0 g Garlic oral

Total 120

* MMC : methylmercuric chloride
+ U simultaneous treatment

Table 2. Analytical conditions of amino acid analyzer

Instrument : Hitachi  835-50 Amino
Acid Analyzer

Column 1 2.6 mm X 150 mm

Resin : Hitachi Custom lon Ex-
change Resin # 2619

Analysis Cycle Time 170 min

Buffer flowrate 10.225 ml/min
Ninhydrine pressure 0.3 m{/min
Column temperature 1 53C

N. Gas pressure 10.28 kg/cm’
Optimumn sample quantity : 3 nmol/50 W
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Table 3. The content of free amino acids in Korean
garlic

Content o

Amino acids i
ino aci {mg/ml-garlic)

Neutral Glycine 1.452 2.65
Alanine 1.669 3.05
Valine 1.937 3.54
Leucine 1.859 3.40
Isoleucine 1.010 1.85
Serine 1.220 2.23
Threonine 0.995 1.82
S-Containing  Cysteine 1.830 3.34
Cystine 9.880 18.05
Methionine 0.313 0.57
Acidic Aspartic 4.883 8.92
Glutamic 7.586 13.85
Basic Lysine 2.386 4.36
Arginine 13.398 24.47
Imino Acid Proline 0.972 1.78
Aromatic acid Phenylalanine 1.719 3.14
Tyrosine 0.633 1.16
Histidine 0.996 1.82
Total 54.738 100.00
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Table 4. The mercury concentration of maternal and fetal organs treated orally with methylmercuric chloride

without/with garic on day 7 of gestation (Unit : mg/wet - kg, Mean£S.D.)
Organs Control MMC20 M20+G0.5 M20+G1.0
Adults
Kidney 0.08+0.010 94.051+9.848 88.2116.763 49.70 £7.335*
Spleen 0.29+0.029 44.21+4.007 40.60+3.497 25.58 +2.886*
Blood 0.04+0.016 39.22+2.320 39.43+2.820 23.16 £2.771*
Liver 0.01£0.005 18.74+1.680 12.16+2.475* 6.14+1.332*
Brain 0.03+0.015 5.68+0.737 3.52+0.246* 2.41+0.482*
Placenta 0.01:£0.004 8.96+0.676 6.95+0.249 4.81+0.660*
Fetuses
All body 0.02+0.005 8.80+0.513 5.75+0.262* 3.97 +0.562*
Liver 0.19+0.027 31.24%2.191 21.80+1.127* 13.79+1.167*
Kidney 1.47+0.231 13.86+0.773 11.44+0.838 7.39 +1.073*
Brain 0.29£0.053 11.241:0.316 9.54+0.417 7.08 £0.478*

MMC20 : 20 mg/wt - kg methylmercuric chloride, M20+G0.5 : 20 mg/wt - kg methylmercuric chloride and 0.5 g/
wt - kg garlic, M20+G1.0 : 20 mg/wt - kg methylmercuric chloride and 1.0 g/wt - kg garlic.
* : Significantly different from MMC20 at p-value of 5%
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