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An Effect of Methanethiol Treatment on the Liver Function of Rats
Previously Fed Low or High Protein Diet
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Abstract

To evaluate an effect of dietary protein on the intoxication of methanethiol in rats, the methanethiol was
intraperitoneally injected to the rats fed a low or high protein diet and then the liver weight per body weight
and seurm levels of alanine aminotransferase (ALT) activities were determined to investigate the differences
in liver damage between the animal groups fed low protein diet and that fed high protein diet. On the other
hand, the hepatic glutathione content and its conjugating enzyme, glutathione S-transferase (GST) activity
were determined to clarify the cause of difference in liver function between the two groups. The increasing
rate of liver weight/body wt., serum levels of ALT to its control group were higher in methanethiol-treated
rats fed low protein diet than those fed high protein diet. The hepatic content of glutathione and GST activity
were higher in rats fed high protein diet than those fed low protein diet and the decreasing rate of hepatic glu-
tathione content to its control group was higher in rats fed low protein diet than those fed high protein diet.
Furthermore, the hepatic GST activity in methanethiol-treated rats was higher in rats fed high protein diet than
those fed low protein diet. In case of control group, the GST activity was also higher in rats fed high protein

diet than those fed low protein diet.

Key words : high protein diet, low protein diet, glutathione, glutathione-S-transferase, methanethiol

M B

2 AU o o} 2 Aty TS EA- o i EA o
o Ae] A= gl en, ool ik ko] Ao
2A 4o #A SHAME FAE 23 9l AR
olc}. o] & FsllAkd T8l &8 F methanethiol-2 4+¢]
A2 AFTANA B4 QA FHEALY Bt
ol 2} methionine 2 4] H A] o] -2 9] th Abz}HA of)
A A% 8oj?, 26l FI|AA Tl 98l

*To whom all correspondence should be addressed

o] F AEA A DA B RE] KA HSv &%
Aol A alkylation=| 224 JA= = WY FA4F
AR s A=A glep

Methanethiol-2- 7}4] A 31° Batolu] =} A A ol A
AA LY AL Friidy dee, 2 £ Q7R
£ methanethiole] 7+&Ak2- §-28-8 238l vl gl ot

% Abe] 23] £ Q) xenobioticse} A A 2] oo}
e ote] 4aatgS e A2 el Ho
spepem. g2 oA EAJE-A 2.49] xenobiotics]
odZ4] methanethiols} ghulo ok 2 A w}e] A} 3 k4o



16 #3314

g By = HI v gl

o]o]} B & el 4= methanethiolo] whillAle] A
o) ©}& 71715 Au g F ¢S =AE A R3]
N3l AP FEo methanethiol & $4% oL, AF
2 7+2A], @A alanine aminotransferase (0] 3} ALTa}

LR

A S st Aol kel dE 25 HE
£ BAE B oo Y A He FHE Ao

2 methanethiol3} 72 FA EAl &S Bolsls= 7+
glutathioned g3} oo E3§ & 249 glutathione S-

transferase'?'(] 8} GST2} AZFFHTA L &4 s} o]
5 4AL v BEsnANAY.
ME o
dEsE % HA
AHEFZL Aol 1258 WSl A3 AR S

DA = %’l-’ﬂ% Table 1ef] ZAE ALEAEF 9 Ae]2

A Al o] F(LP 5 7% casein)® kAl o} F(HP ;
20% casein) 2.2 F23led <k 1L ALSEteY). o
chalajo sk A whulalo] 2 oF 14Uk ALFAI 7] HPF
4 LPZ 7 69}z ol methanethiol (methyl mercaptan
sodium salt ; HZAR H{b8) & A=A gl 484

Table 1. Composition of experimental diet (g/Kg diet)
Ingredients Low protein diet  High protein diet
Casein 70 200
Corn starch 804.36 674.36
Corn oil 54.8 54.8
Vitamin A & D mixture 10.2 10.2
Vitamin E & K mixture® 2 2
Water soluble vitamin 3 3

mixture®
Vitamin Br2? 1 1
Salt mixture ® 40 40
a-Cellulose 20 20

*4190.90Kcal

2Vitamin A & D mixture : 51,000unit of A and 5,100unit of D
dissolved in 100ml of corn oil

»Vitamin E & K mixtrure : 5g of o-tocopherol and 0.2g of me-
nadion dissolved in 200ml of corn oil

“Water soluble vitamin mixture : contained (mg) : choline ch-
loride 2,000, thiamine hydrochloride 10, riboflavin 20, ni-
cotinic acid 120, Pyridoxine 10, Ca-panthothenate 100, bio-
tin 0.05, folic acid 4, inositol 500, p-aminobenzoic acid 100

*Vitamin B12 : 5mg of vitamin B12 dissolved in 500ml of dis-
tilled water

“Salt mixture : contained (g) : CaCO3 300, potassium phos-
phate dibasic 322.5, MgSOa4 102, Ca-phosphate monobasic
75, NaCl 167.5, ferric citrate 27.5, Kl 0.8, ZnCl2 0.25,
CuSOs - 5H20 0.3, MnSOs 5, molybdic acid 0.2

71 7.5% 4-N-& HF 10083 0.1mlE 447 7Aoo 82
23] 7ol FAlstg on 2 T2 salinet £ %

% 47 F A2 ethervt sk FRYFH o2
3 AR LS, e AR A RS2 BF 7
27 vo) Folsle WUg AAD & Ao 2
Fe2 shlct

2F =& 40| xH|

AL LC 3 Aoz ey 0 F A FS
A eksle] 4ujeke] W 0.25M sucroses &7}l
teflon glass homogenizer2 vlsfsle] 7h7F2 & (20
%w/)E& RHEATE ©] 7t FA AL 4°CslelA] 700xg
2 1087 AAAA o Y ool e AAY e 2
AF AL 15000x gl 4] 2087 A she] H2oe &
484 Y g el A1gshsch,

HE ALT M5H
A ALT &4 &AL Reitman} Frankel2] gl tof]
g FAsiden, TG E dA 1mld Kar-

men unit' 2 J A 8493t}

k=3 2| glutathione EtatEX

Az dA s Qe da 9ar-s 7hst glass
teflon homogenizerg vl sle] 7h-ga 4 10%w/i-g Tt

< o} o] 2L glutathione g 8F&A) o)) Al2-3}9] ).

Glutathione®] %38 Elimang] uphy'wel F3}o] 5,
5’-dithio-bis (2-nitrobenzoic acid)Z A A} s}2}
412nmel Al 24 s}l ct.

53

ZEEZ glutathione S-transferase®| &4

Glutathione S-transferase®] 341 & 22 Habig 5@
o] Wt o] 23 712 ] 1-chloro-2,4-dinitrobenzene
TmM, glutathione TmM % 0.1M potassium phosphate
buffer (pH 6.5)el} YA eFe] 4 NS F-/A7) ul-&H
4 25°Cof|A4] 1087} 8h-3-A) A A = glutathione-2,4-
dinitrobenzene conjugate®d 3}AF 340nmelf| A &4 3}
sith. H] LA E Tl Imgoll ) 5ho] 12 Fab
o] A= conjugate?) F-& nmolesz e gith.

o~

xx|o| ghu
Sl ke Lowry 579 ubyof] 235te] bovine
serum albuming EFF 0 23l 2A31¢ v} Qojal
7E AN ES HEA F AN ad A Sele
student t-73 A ¥ of] 2] 3} A A s}

o Hy



dufale] AL dalsled AR V3o Methanethiol

AEV|1ZHEC

AYEEE caseino 2 u3er-g we)sied A4
22 HPE 2] A A-go) LPT R} oF 50% 715 it}
(Fig. 1. o]= ¥ A7 o] A B s} frAlsbgch.

azjrz g APEZ] Ay g seaje] 24
o APEERLR sal=gic)

FAS2 HE

H= Y HY ALTENHS

AF} 7+ Zfo) 9)o] 4] LPTE-E methanethiol o

o] 2F uc o 14%27hEE HFEe nye

HPE 273} AT 2holl HehE Aol & & %i

s thHTable 23-=).
ZHEAEA 1 Ao

g

g 2Eg o

5
o &

Z7hEThe 9 AT 4nae

280

240

Body weights { g)

%&

o—0 : Low proteln dlat
e~ ; High proteln diet
1 | ! !

120 1

Tl ] | I ]
] 6 12 18 24 0
(days)

Fig. 1. One month weight gain in rats fed a low or high pro-
tein diet.
Each value is the mean=+S.E. of 12rats

Table 2. Effect of methanethiol administration on the changes
of liver weight per body weight in rats fed a low or

high protein diet
% Liver wt./body wt.
Groups
Control Methanethiol treatment
High protein diet ~ 3.20£0.10 3.13x0.12
Low protein diet 2.641+0.11* 3.00+0.10

Each value represents the mean+S.E. of 6 rats
*Significantly different from the control group (p <0.05)

Table 3. Effect of methanethiol administration on the chan-
ges of alanine aminotransferase activities in rats fed
a low or high protein diet

Levels of ALT activity
Groups
Control Methanethiol treatment
High protein diet 27.30+2.34 79.06+ 5.97%**
Low protein diet 31.67+3.18 155.97 +£24 .54%+*

Each value represents the mean +S.E. of 6 rats
*** Significantly different from the control group (p <0.001)
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Table 4. Effect of methanethiol administration on the hepatic
glutathione levels in rats fed a low or high protein

diet
Hepatic glutathione contents
Groups (1 moles/ g wt. liver)
Control Methanethiol treatment
High protein diet  4.95+0.36 4.43+£0.34
Low protein diet 3.40+0.11** 3.02+0.09*

Each value represents the mean+S.E. of 6 rats
* Significantly different from the control group (p <0.05)
** Significantly different from the control group fed a high
protein diet(p <0.01)

Table 5. Effect of methanethiol administration on the hepatic
glutathione S-transferase activities in rats fed a low
or high protein diet

Hepatic glutathione S-transferase activities

Groups {nmoles/ mg protein/min)

Control Methanethiol treatment

813.23+25.76
767.76127 97%%x

730+31.80
5104+31.26%**

High protein diet

Low protein diet

Each value represents the mean=S.E. of 6 rats

***a Significantly different from the rats fed high protein diet (p
<0.01)

b Significantly different from the control group (p <0.001)
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