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A Study on the Effect of Selenium and Garlic on the Accumulation
of Mercury in Male and Female Mouse
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Abstract

To study on the effect of selenium and garlic on the toxicity of MMC (methylmercury chi-
oride), the change of body, liver, kidney and brain weight and the concentration of mercury
in liver, kidney, brain and blood are measured to each group between male and female.

Results obtained are as follows:

1. In female, the body weight of MMC(5mg/kg) single treatment group and MMC(5mg/kg) and
selenium (0.3mg/kg) combined treatment group and significantly lower than that of control
group from the 4th week, but the body weight of MMC(5mg/kg), selenium (0.3mg/kg) and
garlic(1g/kg) combined treatment group is similar to that of control group.

2. For the relative weight of kidney, only MMC(5mg/kg), selenium(0.3mg/kg) and garlic(ig/kg)
combined treatment female group is lower than control femal group. For the relative weight
of brain, MMC, selenium and garlic combined treatment male and female groups are lower
than control group, respectively.

3. When male and female mice were injected with single MMC, the concentrations of mercury
in kidney, brain, blood and liver are 4.721 ppm, 4.079 ppm, 1.946 ppm and 1.196 ppm
for male and 7.715 ppm, 4.527 ppm, 2.657 ppm and 1.994 ppm for female, respectively,
on the S5th week.
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4. When male and female mice were injected with MMC, selenium and ' garlic, the accumulations
of mercury in kidney, brain, blood and liver are 29.04%, 33.91%, 54.47% and 12.12% for
male and 25.74%, 22.64%, 24.31% and 36.21% for female lower than that of MMC
single treatment group, respectively, on the 5th week.

5. When male and female mice were injected with MMC and selenium, the accumulation of
mercury in brain is 16.55% about male and 11.86% about female higher than that of MMC
single treatment group, respectively, on the 5th week.
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Table 1. Experimental groups treated with MMC, Selenium and Garlic

No. of mouse

Group Treatment
Male Female Route
Control Saline 10ml /kg /2days 20 20 oral
MMC CHHgC1 5mg /kg /2days 20 20 oral
MMC + Se CH,HeCl smg/ kg/2 days 20 20 oral
NaSeO, 0. 3mg/kg/2days
MMC + Se CH HgCl1 5mg/kg/2days ‘
+Garlic NaSeO, 0.3mg/kg/2days 20 20 oral
Garlic 0.1g/kg/2days
Total 80 80

MMC : methylmercuric chloride,
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Samples (organs )
—H,S50,, 5ml
«—— NHO,, 10ml
14—— HCI0,, 5ml

Heating (on sand bath at 120~ 1507¢)
«— 6 9% KMnO,

Heating (red color )
«—— 10 % NH,0OH-HCI, 2ml
Made equal volumes (abut 100ml )
l(—— 10 % SnCl,, 10ml

A A, S. (Atomic Absorption Spectroscophy )
Fig. 1. Analytical procedure of the concent-

rations of mercury in various organs
of mouse .
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Table 2. Mean body weights of the groups during the experimental period

(Mean=+S. D, unit: gm)

Male Female
Week MMC +Se MMC +Se
C R * . * -
ontrol MMC MMC +Se Garlic Control MMC MMC +S¢€ +Garlic
. 31. 32 31. 10 30. 70 30. 83 28.78 28. 33 28. 45 21. 17
+0.78 + 1. 11 + (.74 + 0. 52 +1.14 +0.90 + 0. 89 + 1.33
) 33. 85 32. 62 32. 31 32.84 30. 85 30. 49 30. 13 31. 14
+ 1.12 + 0. 61 +1.37* +0.85 + 1.50 +1.29 +1.13 +1.02
5 35. 51 34. 2 34.71 34. 21 31.52 30. 93 30. 94 31. 29
+ 0. 60 +0.79 + 0.58 + 1. 36 +1.24 + 0. 93 + 1. 08 + 0. 85
4 38. 04 36. 63 36. 01 36. 52 32. 30 28. 30 28. 78 31. 40
+ 0. 90 + 0. 36 +0.51% =+ 1.31 =+ 0.58 + 1.36%  +0.93% 4 0.65*%
6 38. 87 38. 14 38. 02 37. 173 36. 67 27.98 28. 60 33.95
+ 0. 33 + 0.92 + 0.42 + 1. 01 +0.95 + 0. 69%* 4+ 0. 79%* =+ 0.50*F

MMC : methylmercuric chloride

* : p< 0.05 compared with control group.
*% : p< (.01 compared with control group.
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Fig. 2. Mean body weight of the group between male and female during the experimental

period .
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Fig.3. Mercury concentration in the liver of mouse between male and female during

the experimental

—125-



Table 3. The relative weights of organs between male and female during the experim-

ental period
(Mean S, D. unit : % of body weight)
Male Female
Organ MMC + S MMC +S
+oe +oe
Week Control MMC MMC+Se + Garlic Control MMC MMFH—Se + Garlic
A B* C D A B** C* D*
9 6. 53 577 6. 03 6. 12 6. 46 6. 08 5.91 6. 15
+ 0. 44 + 0. 43 + 0. 42 + 0. 75 +0.49 -+ 0.30 + 0.25 + 0.35
3 6. 72 6. 15 6. 42 6. 19 7. 00 6. 30 6. 73 6. 26
Liver + 0. 27 + 0. 24 + 0. 46 + 0. 66 +0.68 +£0.79 =+ 0.68 + 0. 47
4 6. 77 6. 37 6. 45 6. 58 7. 26 6. 55 6. 77 6. 87
+ 0. 22 + 0. 39 + (). 23 + 0. 31 +0.83 +0.34 + 0.50 + 0. 64
5 6. 79 6. 59 6. 47 6. 70 7. 65 7. 15 7. 60 7. 02
4 0. 55 + 0. 44 + 0. 56 + 0. 34 +0.31 +0. 34 +0.36 +=0.39
A B* C** D* A B* C D
9 1. 69 1. 79 1. 81 1. 80 1.4 1. 60 1. 47 1. 43
+ 0. 11 + 0. 18 + 0.23 +0.13 +0.22 +0.18 +0.14 +0.18
3 1.172 1. 81 1. 82 1. 85 1. 55 1. 64 1. 57 1. 46
. + 0. 23 + 0. 23 + 0. 14 + 0. 23 +0.16 +0.19 +0.21 + 0. 21
Kidey
4 1.73 1. 87 1. 90 1. 88 1. 65 1.76 1. 60 1. 50
+ 0. 17 + 0. 15 + 0. 21 + 0.21 +0.23 x0.25 +0.22 +0.21
5 1.75 1. 90 2. 05 1. 90 1. 89 1. 76 1. 65 I. 61
+0.15 #0238 £0.13 +022| +£020 +023 %021 %019
A B Cc* D* A B** CH* D
2 1. 22 1. 22 1. 22 1. 21 1. 38 1.41 1. 43 1. 45
+0.17 + 0. 21 + 0. 22 + 0. 23 +0.22 +0.26 +0.16 +0.15
3 1. 25 1. 29 1. 23 1. 21 1. 45 1. 60 1.55 1. 50
+ 0. 23 + 0. 17 + 0.19 + 0. 16 +0.23 021 +0.24 40 22
Brain
4 1. 28 1.30 1. 32 1. 23 1. 53 1. 62 1. 64 1. 51
+ 0. 14 + 0. 22 + 0. 17 + 0. 22 +0.21 =+0.22 +0.18 +£0.27
5 1. 33 1. 34 1. 36 1. 29 1. 57 1. 70 1. 67 1. 56
+ 0. 24 + 0. 14 + 0.15 + 0. 17 +0.22 #0.13 +0.14 +0.29

A :control, B : MMC (methylmercuric chloride), C: MMC +Se, D : MMC +Se + Garlic

* : p< 0.05 compared with control group.
*¥% ;. p< 0. 01 compared with control
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Table 4. Mercury concentration in the organs between male and female during the

experimental period

(unit ;: ppm)
Male Female
Organ
Week | Control ~MMC MMC+Se MMCH5el coniror Mvc mc e MMC +Se
+Garlic +Garlic
A B C D A B C D¥*
2 0. 063 0.979 0. 655 0. 817 0. 101 1. 059 1. 047 1. 129
Liver 3 0. 068 1. 081 0. 870 0. 895 0. 108 1. 259 1. 238 1. 216
4 0. 127 1. 180 0. 904 1. 013 0. 157 1.731 1. 750 1. 267
5 0. 096 1. 196 1. 006 1. 051 0.101 1. 994 2. 000 1. 270
A B C D** A B C D¥*
2 0. 011 3. 036 3. 084 3.187 0. 020 4.728 5. 087 5. 025
. 3 0. 012 3.283 3.226 3. 302 0. 084 5. 045 5.319 5. 184
Kidney
4 0. 058 4. 694 4. 369 3.313 0. 042 6. 703 6. 856 5.319
5 0. 019 4.721 4. 426 3. 350 0. 062 7.715 7. 244 5. 729
A B C** D+ A B C D¥*
2 0. 000 2.327 3. 116 1. 679 0. 000 3.168 3. 731 3. 052
Brain 3 0. 000 2. 434 3.979 1. 952 0. 0600 3. 225 3.830 3. 260
4 0. 000 3.723 4, 612 2. 429 0. 000 3. 938 4. 959 3. 344
5 0. 000 4.079 4,754 2. 696 0. 000 4. 527 5. 064 3. 502
A B Cc* D¥* A B C D¥*
2 0. 000 1. 249 1. 112 0. 366 0. 000 1. 476 1. 621 1. 491
Blood 3 0. 000 1. 361 1. 157 0. 828 0. 000 1. 690 1. 892 1. 577
4 0. 000 1. 641 1. 301 0. 846 0. 000 2. 491 2. 353 1. 608
5 0. 000 1. 946 1. 468 0. 886 0. 000 2. 657 2. 935 2. 011
A : control, B:MMC (methylmercuric chloride), C: MMC+Se, D : MMC + Se + Garlic

* : p< 0. 05 compared with MMC treated group.
*% : p< 0.01 compared with MMC treated group.
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Fig. 4. Mercury concentration in the kidney of mouse between male and female during
the experimental period
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Fig. 5. Mercury concentration in the Brain of mouse between male and female during

the experimental period
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3.0 Male

o—e [ 0—0 MMC

Female

2.5 —a tH MMC +Se
- o—0o MMC + Se +
—~ Garlic
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Fig. 6. Mercury concentration in the blood of mouse between male and female during

the experimental period
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o] vt ur|E MHEAN S 5/ FoE
7 3.3~25.1mg/mi, BT 9.9mg/mi &
oo Busg, ®3 Luciana 5#e o
Zol A seleniums =7t FolA Fe&FEE
FolAl &= o]+ 23 selenium©] ¥ Al
SHEE 7oL e g del Adsialr] o
Tolgta duatgch X HBIIANE MMCH
Bk gigeol] visiA vl R & ERC] MK
29 AF 24.31% UL MR Z 9
54.47 % 2k, selenium B4 #HBEC) HEH:
uh§- 2o A gk oF 7t e AL B vhso] m#k
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I,Cﬂ ciar A /¥§JL],
2ol tlate] Aberg 5
T2 %Miow 7Hd ol 4
A, H6, mwsos S0 #ieEsil s
1

.H

_47

o) K B ol A= lﬁm”}"? 22 B 5 Eho)x }
Y oure]l SR, g, mw, FEEex &
Ay o)A & =eo] w7 9 ste] Al

Fog pgl 7] uFolati A zbE ™ wel o
RG-S MMCEﬁZE&EﬁMM alsl bt
Ay 22.64~36.31 % WAEN I, HE:
o} §-mte 12.12~54.47 % st = o7
& vpize] gl -S-S-, ~SH#E7} Al v
Mol -SHEA MMCel Adste o3
58 918IAl 71T Diplock $'9o #4458 a1
B3] &m whgol eFH Wola ) )
il A zhEid,

53] & BERBAA selenium ES R B
HLggol MMC Bim sy Bpea) vl w &l e oh-9-
2 11.86 %, HEMEVIS-Av 1655 %  #Hh
gkl =vl selenumB A B ELE KBS K 8L e}
skl ok Helle 9] @49t o 5 b},

B & MEARY o] MMl
1.994 ~ 7.715 ppml el v]&|  HEH OIS
1.196 ~ 4.721ppm .2 YA Jeldesd o
of-go}l & Al Kimiko 5 *8- MEvEMEM: R} &

o8 geude] o ZdEizH ol AEa

H
=l ndrogens W] Folgbar AW aka 9k

i

V. #& #

Selenium =} vhEo] Kol W adrt
Uit ke #ES AR St KEPEE vt
20 selenium¥ vHE& #E3lY &S]
et £ BB|HEEE L 2213 2 B
N okEEE BLE B ed 2 AHeE o
£ 2

1. MEpEvhe20] BES HERH BsA]
MMC BB 88T seleniumiB & ##LEEol 4

MR o] - gy sk Hol g o (PC0.01)
v b g O B BLE D oF b wEolcl,

2. BB &R R g A KL HL
Sk MEMEAERT SEARC] vIslA] wEelan, B AHE
i hroll glof Al nlis g g i sh iE&M B
Frol widEo] Wsi A etk

3. MEgEeL- o] MMC B sl
5 Aol HEE, M, fum ) fEBESl 5
okl Mol M 7212k 4.721 ppm,
4.079 ppm, 1.946ppm, 1.196 ppm °l A 1L,
fEdERl el A= z32F 7.715 ppm, 4.527 ppm,
2.657 ppm, 1.994 ppmeo|ith

4. MEHECL-S-2ol MMC, selenium$t vz
S BN - b Mol MMC Bk by LRt
of wialA] BfEE, ME, ik relo el A el
FoE A A aE HEfEel oA Zhzh 29.04
%, 33.91%, 54.47%, 12.12%°1%La, #ith

o A= 212} 25.74 %, 22.64 %, 24.31
%, 36.21 %ol AT

. HEHEORS- 4o MMC 9} selenium& B4
&H’iolm Suf 5 Waoll MMC B frHLREel] o
sl fEoll Al <F o5 o] HEME-S 16.55 %, M
e 11.86 % £7+aksl vl
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