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Reduction of Hepatic Glutathione by Acute Taurine Treatment in Male Mice

Sun Young Lee, Hye Eun Kwak and Young Chul Kim?”
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — Effect of taurine treatment on metabolism of glutathione (GSH) was studied in adult male ICR mice. An acute
injection of taurine (250 mg/kg, ip) resulted in a significant decline of hepatic GSH level at t = 6 hr, but plasma GSH level
was not altered. The activity of GSH-related enzyme in liver, such as GSH peroxidase, GSSG reductase, GSH S-trans-
ferases, y-glutamylcysteine synthetase or y-glutamyltranspeptidase, was not affected by taurine at t = 2.5 or 6 hr. Plasma
cysteine and cystine levels were elevated rapidly following taurine treatment. Hepatic cysteine level was decreased by tau-
rine, reaching a level approximately 70% of control at t = 4 and 6 hr. In conclusion, the results indicate that an acute dose
of taurine decreases hepatic GSH level by reducing the availability of cysteine, an essential substrate for synthesis of this
tripeptide in liver. It is also suggested that taurine may decrease the cysteine uptake by competing with this S-amino acid
for a non-specific amino acid transporter.
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Table I — Changes in taurine and GSH concentrations in mice

Time (Hr)
Group

0 0.25 0.5 1.0 15 2.5 4.0 6.0 15.0
Taurine Control 11.6+0.7 11.1x05 12.5+09 ND 124+0.7 115+07 13.8+10 11.8+09  11.5+04
(umol/g liver) Taurine 116+0.7 10.806*%* 20.1+04** N/D 195+15%* 17.1+0.5%% 19.7+0.4%** 145+1.0 10.7+02
Taurine Control 383+140 501+57 638+57 ND 563+60 335+56 454+77 529+77 218+7
(nmol/m! plasma) Taurine 383140 2329+170%** 1353+114* ND  628+58 429+41 710+£109  642+93  236=11
GSH Control 8305 84+06 82+0.6 6.8+0.3 8.1+0.3 7.2+0.2 6.6+0.4 66+04  7.0+03
(umol/g liver) Taurine 83+0.5 8.7+0.3 8.7+0.4 6.5+04 7.6+03 6.6+0.3 57+0.2 4.8+0.2%%* 68+0.7
GSH Control 41.4+2.0 42.6+25 30.1+2.8 216+24 322+41  20.7+34 315+18  291+32 N/D

(nmol/ml plasma) Taurine 41.4+2.0 49.6+44 32.8+35 242+18 315427  204+1.7 37455 27.2+38 N/D

Mice were treated with a single dose of taurine (250 mg/kg, ip). Each value represents mean =SE for 5 to 12 animals.
*x&*¥*Gignificantly different from control at P<0.05, 0.01, and 0.001, respectively (Student's f-test).

Table II —Changes in cysteine concentration in liver and plasma

Time (Hr)
0 0.25 0.5 1.0 1.5 2.5 4.0 6.0 15.0

Cysteine Control 79.2+4.3 94.6x56 742x2.0 N/D 784+7.0 859+64 95.8+76 93.1+44 81.6*3.6
(nmol/g liver)  Taurine 79.2+4.3 112.6+10.5 753%5.5 N/D 96.5+8.0 80.4+2.0 63.3+2.0** 67.0x1.6"** 87.5+54

Group

Cysteine Control 27.7+0.6 289+09 244+12 24.6+1.7 264+13 20.5+23 24.7x05 23.7+1.8 N/D
(nmol/ml plasma) Taurine 27.7+0.6 29.8+0.9 31.2+3.0% 285+2.2 244x15 19605 215+0.7 22.9+2.2 N/D
Cyst(e)ine Control 106.1+3.8 113.8+7.1 112.2+7.2 103.4£9.0 104.6+£55 116.6+x10.7 1002+2.4 1102+7.2 N/D
(nmol/ml plasma) Taurine 106.1+3.8 128.2+9.8* 132.9+6.1* 107.1+5.1 104.2+6.8 104.0+7.3 1043+72 103.1+8.2 N/D

Mice were treated with a single dose of taurine (250 mg/kg, ip). Each value represents mean +SE for 5 to 12 animals.
Cyst(e)ine represents combined concentration of cysteine and cystine.
*kxkk*Significantly different from control at P<0.05, 0.01, and 0.001, respectively (Student's ¢-test).

J. Pharm. Soc. Korea



SHERlAA 221

Table III -~ Enzyme activities in mice treated with taurine

GSSG GSH

GSH-S-Transferase

Time G Reductase Peroxidase ENPP DCNB CDNB GCS GGT
sToup
(Hr (unit/mg (unit/mg (nmole/min/mg  (nmole/min/mg  (umole/min/mg  (umole/min/mg  (nmole/min/g
protein) protein) protein) protein) protein) protein) liver)
2 Control  0.103+£0.002  0.282%0.032 110.6+15.0 43.1+64 2.52+0.28 1.4+0.3 440.4+8.8
™ Taurine 0.096+0.007  0.250%0.014 107.7x9.8 44455 2.17+0.20 1.2+0.1 439.1+53
6 Control  0.094+0.006  0.226+0.005 97.1£9.9 46.0x1.7 2.13+0.07 0.9+0.1 477.5+19.1
Taurine  0.102+0.008  0.234+0.005 92.2+88 48.9+3.8 2.05+0.10 1.0+0.3 427.9+8.9

Mice were treated with a single dose of taurine (250 mg/kg, ip). Each value represents mean =SE for 5 to 12 animals.
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