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Effect of Dietary Taurine or Glycine Supplementation on Plasma
and Liver Free Amino Acid Concentrations in Rats

Park, Jung Eun - Cha, Hee Sook - Park, Tae Sun
Department of Food & Nutrtion, Yonsei University, Seoul, Korea

ABSTRACT

Our previous study demonstrated that dictary taurine or glycine supplementation significantly
lowered plasma and hepatic cholesterol and triglyceride concentrations in rats fed a cholesterol-
free diet. In the present study, the effect of long term dietary taurine or glycine supplementation,
for the purpose of preventing and/or treating of hyperlipidemia and other known biological
functions, on plasma and hepatic free amino acid concentrations and profiles were evaluated in
rats. Three groups of male rats(110 — 130g) were fed a control diet(CD), taurine-supplemented
diet(TSD ; CD+1.5% taurine) or glycine-supplemented diet(GSD ; CD+1.5% glycine) for 5
weeks. Plasma and hepatic free amino acid concentrations were determined by an automated
amino acid analyzer based on ion-exchange chromatography. The feeding of TSD for 5 weeks
yielded a 444% higher plasma taurine concentration, and the feeding GSD for the same period
resulted in a 143% higher plasma glycine level in rats compared to those fed CD. Hepatic
taurine concentration was significantly higher in rats fed TSD(145% increase) compared to the
control rats. However, hepatic glycine concentration was not influenced by dictary glycine
supplementation, which implies that the massive dose of glycine entering the body was more
rapidly metabolized or excreted than taurine. Dictary taurine or glycine supplementation
resulted in silmilar changes in plasma free amino acid concentrations, except in levels of taurine
and glycine. Plasma levels of histidine, lysine, phenylalanine, alanine, proline, hydroxyproline, o-
aminobutyric acid, cystathionine and ethanolamine were significantly higher in rats fed TSD or
GSD than those fed CD. Glycine supplementation did not change hepatic free amino acid
concentrations as compared to CD. Concentrations of most hepatic free amino acids were not
influenced by dictary taurine supplementation with the exception of significantly higher levels
of aspartate and tyrosine{56 — 63% increase) and lower levels of histidine and glutamate(33 -
34% decrease) compared to the control rats. These results suggest that long-term dietary
taurine or glycine supplementation resulted in increases in most plasma free amino acid levels,
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but did not cause a characteristic change in plasma aminogram pattern compared to rats fed

CD. (Korean J Nutrition 31(2) : 126~134, 1998)
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Table 1. Composition of the control diet{CD), taurine su-
pplemented diet(TSD) or glycine supplemented

diet(GSD)
CcD TSD GSD
% (wtfwit)

Carbohydrate” 65 63.5 63.5
Casein 18 18 18
Comn ol 10 10 10
Mineral mix.? 4 4 4
Vitamin mix.” 1 1 1
cme? 2 2 2
Taurine - 1.5 -
Glycine - - 1.5

1) Starch : sucrose=80 : 20

2) Mineral mixture contained(g/100g) CaCO, 29.29 :
CaHPO, - 2H,0 0.43 ; KH,PO, 34.31; NaCl 25.
06 : MgSO, - 7H,0  9.98 ; Fe(CH;0,) - 6H,0O 0.
623 ; CuSO, - 4H,0 0.156 : MnSO, - H,0 0.121 ;
ZnCl, 0.02 : Kl 0.0005 ; Na,SeO; - H,O 0.0015 ;
(NH)sM0,0,, - 4H,0 0.0025

3) Vitamin mixture contained(mg/kg) thiamin - HCl 5 ; ri-
boflavin 5 : nicotinamide 25 ; calcium-d-pantothenic
acid 20 ; pyridoxine - HC! 5 ; folic acid 0.5 ; biotin 0.
2 ; vitamin B,; 0.03 : dl-o-tocopherylacetate 100 ;
retinylpalmitate(in  1U) 4000 ; cholecalciferol(in [U)
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Fig. 1. Cummulative body weight gain of rats fed the cotrol diet(CD), taurine supplemented diet(TSD) or glycine sup-

plemented diet{GSD).
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Table 2. Free amino acid concentrations in plasma of

“rats fed the control diet{CD), taurine supple-
mented diet(TSD) or glycine supplemented diet

(GSD) for 5 weeks
CcD TSD GSD

EAA umol/L
Arginine 140+ 25 139447 166424
Histidine 8619 110+4* 127 6%
Isoleucine 61+6 70+5 84+7*
Leucine 127412 158+11 187 +15**
Lysine 499+48 7214£32%* 699+ 23**

" Methionine 78+8 89+4 93+3
Phenylalanine 5945 78 4** 91+6**
Threonine 407 £57 419432 426 +40
Valine 146+13 154£12 18010
NEAA T
Alanine 492432 628+42*  622-+44*
Asparagine 59+7 62+7 66+17
Aspartate 24+3 31+3 417
o-Aminobutyrate  13+0.8 2544% 1942*
Cystathionine 2.84+0.1 3.4+0.2% 4+£0.2%
Ethanolamine 2342 3443 38+ 4%
Glutamate 201422 134+10* 207+35
Glutamine 620+62 747 457 687152
Glycine 276417 339427 6724490
Hydroxyprotine 5143 78+ 8% 651 5*
Omithine 89+13 132428 13630
Phosphoserine 55403 7+0.3%* 8415
Proline 1219 1754£13**  20048%**
Serine 434436 404x13 613 149**
Taurine 59+6 321453%%*. 965+
Tyrosine 10847 1086 125%7

Values are mean+SEM of 10 rats
*, xx % Gignificantly differrent from the CD group by the
Student's t-test at *p<{0.05, **p<0.01 or **p <0001
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Fig. 2. Plasma aminogram of rats fed the control diet(CD), taurine supplemented diet(TSD) or glycine supplemented diet

(GSD).
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Table 3. Free amino acid concentrations in liver of rats

fed the control diet(CD), taurine: supplemented
diet(TSD) or glycine supplemented diet{GSD)

for 5 weeks
CcD TSD GSD

EAA pmolg liver
Arginine 0.22+£0.03 0.194£0.02 0.21+0.02
Histidine 3.8+04 2.5+02* 34102
Isoleucine 9.8+19 9.7%0.9 59103
Leucine 17127 18+1.3 12£05
Lysine 14121 18+1.4 12£0.5
Methionine 5.6%£0.9 57104 3.8+02
Phenylalanine 86%1.6 8.8+0.8 54103
Threonine 13+2.0 13+£1.0 86104
Valine 1525 15+1.3 9.7+04
NEAA T
Alanine 30+35 31£16 22+08
Asparagine 44109 4.61+0.5 48403
Aspartate 8.2+1.2 13£1.27 73+05
Cystathionine 0.13£001 0.1£0.01* 0.11+0.01
Ethanolamine 29+04 4.0+0.3* 29102
Glutamate 18423 124£1.2% 13£10
Glutamine 10£1.8 13+£1.2 9+0.7
Glycine 1824 19+1.1 15+06
Hydroxylysine 0.20+0.03 0.14+0.02 0.16£0.02
Hydroxyproline  3.0+0.3 26103 22402
Ornithine 11+1.8 11£09 7.5+0.3
Phosphoserine 0.23+0.01 0.24140.02 0.2210.01
Proline 11£1.9 11+£0.8 7.6+0.4
Serine 14417 19+1.3 13+06
Taurine 29403 7.0+ 324025
Tyrosine 4.0+£0.7 6.5+0.6* 4.11+0.2

Values are mean+SEM of 10 rats
*, #x *+* Significantly differrent from the CD group by the
Student's t-test at *p<0.05, **p<0.01. or ¥¥*p <0.001
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