W % % B @ 35 28(9) : 846-854, 1995
Korean J Nutrition 28(9) : 846~854, 1995

o] Wle] Eh9al ghgo] wapole] Woy =
Fo 249 fe) opul Al Fxd] WA 3%

v g} Al - Quinton R. Rogers*

Alakm A eeyst 4 Aot
Department of Molecular Biosciences, University of California, Davis, CA, U.S.A*

Effect of Dietary Taurine on Free Amino Acid Concentrations in Blood
and Various Tissues of Cats

Park, Tae Sun * Quinton R. Rogers*
Department of Food and Nutrition, Yonsei University, Seoul, Korea
Department of Molecular Biosciences, University of California, Davis, CA, U.S.A.~

ABSTRACT

Taurine concentrations in blood and various tissues were measured in cats fed normal taurine
diet(0.15% taurine) and taurine-free diet(0% taurine) for 5 weeks and 12 weeks, respectively.
Cumulative body weight gain in young cats fed normal taurine diet and taurine-free diet for
the initial 5 weeks were 463 + 43g and 383 + 53g respectively. Taurine concentration was
one to two orders magnitude higher in most tissues than in plasma, among which the liver
showed the highest taurine concentration(15.7 + 1.1pmole/g wet tissue) in cats. Feeding the
taurine-free diet for 12 weeks resulted in 98% reduction in plasma taurine concentration, 93%
reduction in whole blood taurine concentration, and 40~90% reduction in tissue taurine con-
centrations compared to the values for normal taurine diet group. Among the tissues tested,
taurine depletion was most profound in heart and kidney, while liver and intestine were re-
latively resistant to taurine depletion. Whole blood taurine concentration appeared to be a bett-
er index for the body taurine status of cats as it more closely reflects the rate of taurine de-
pletion in tissues. Taurine depletion in cats significantly increased the concentrations of essential
and non-essential free amino acids in liver, while free amino acid concentrations in other tissues
were not affected by taurine depletion.

KEY WORDS : dietary taurine - taurine depletion - tissue taurine concentration - cat - tissue
amino acid concentration.
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Table 1. Composition of experimental diets

Taurine-free Normal
diet taurine diet
ghkg diet

Soy protein 300 300
Casein 300 300
Animal tallow 100 100
Sucrose 150 150
Starch 86 84
Mineral mix” 50 50
Vitamin mix® 10 10
70% choline 4.3 4.3
Taurine - 1.5

1) The mineral mixture contained(g/100g) CaHPO, 39.0 ;
K;HPO, 9.0 ; CaCO; 11.0; MgSO, 4.5 KCI10.0;
KHCO; 10.0 ; NaHCO;14.0 1 MnSO, - H,0O 0.384 ;
ZnSO, - 7H,0 0.445 ; CuSO, - 5H,0 0.080 ; FeCeH
sO; - 3H,0O 1.000 ; Kl 0.003: SnCl, - 2H,0O 0.010 ;
Na,SeO; 0.003 ; (NH.)Mo,O, - 4H,0O 0.004 ; CrCl
5 - 6H,0O 0.026 ; NiCl, - 6H,0O 0.030: NaF 0.014 :
NH,VO; - 4H,0 0.002 ; NaCl 0.499

2) The vitamin mixture contained (g/kg) cobalamine 0.
005 ; riboflavin 1.002 ; nicotinic acid 10.022 ; cal-
cium d-pantothenic acid 2.004 ; menadione sodium
bisulfite complex 1.353; folic acid 1.002: py-
ridoxine - HC! 1.000 ; thiamin mononitrate 2.436 ;
myo-inositol 20.042 ; d-biotin 0.100 ; ascorbic acid
40.084 : retinyl acetate 2,004,182 1.U/kg; cho-
lecalciferol 200,418 1.U/kg: DL-alpha-tocopheryl
acetate 16,034 1.U /kg.

8)o] =131, polytron homogenizerg AH&3l¢] 20%
M/W) #4 §4g FAstrt 4T, 20,000% goll A
30 B2 AR
A7A - 20 Bk
3. ofo|eft ZEQ
14 2 22 oAl g-Ag HRe &

g oln]:Ate] EEE sulfosalicylic acid® AHE-8l
dalAe AAAA A7E F jon-exchange chro-
matography® ©|43 AEsd orliit #47]
{(Beckman Instrument, Model 121-MB)E AH&-3}o]

ZAHRL.

& F A4FE Bobd ojmlndt B4

W HI

(mean + SEM)2 AA8I4 1,

2 229 elg-d 9 7]e} 2] ofnjiAte] FEol vA|
= g3 #eted= Students t-testE AHEste] p<0.
058} p<0.01 TN F94 ARE HFsIuct

=
K
o

gk 23 =
o B A% A4 Bdol B9 AgEut o4
oAE gor f BE AT F71E nof F9om, 57

on
g
1o
—r
)
2
ofy
of¥
N
i
2o
2R
vl
o
N
L
fo Jo M

Zholl Frol A3l 2o 7k fAiTt.

o] jickelPel YpolPE Yiter wuE u glon,

AF 2719 Ade 1 shiel Aielsta s 2

o
1
rir
re
-
9,
>
o
i}
k!

ool 7} Aol F7]o]
AESERR !

o
2
R
B
N,
lo
ol

X,
o
>N
it
,
T
-0,
S
1o

0
rir
>
~N
2
%9,
32
(S
c
£ jZi
3
of
ofN ¢
2 N
W

2
rir
ofje
Sus
ok
3
&2
32
N
=
Ha
re
pory
lo
e

>
>

L
g

2

=

[t
fo 2 A

z|

7l R 24101(0.15% EFH-E)
3k mokolo] ol Wl 22 o] §-9Y &S THE
FAEZ o] %) o] guinea pig™ell
o]z A B-¢-a o] F57} Table 29 vl A A=
B dpoA Aol W3R g2 A% 16~
zoFolol Al 0.15% B+-¢-d Ael& AAIg Bt
4] N9 X Sturman 5] AF 105
o] (700~900g)°l Al 0.4% E}S-E 2o|&
)9} AJ4xak s19¢olel| A 0.05% EH-

-
2
>
o 2 K

2 2 2 o
ne

=
N ¥o

A

o]

2

o,

i a2
=
N
=l
O

>
_O|L
2
ne
rlo
4



WHe A1 - Quinton R. Rogers
Table 2. Taurine concentration in plasma and various tissues of cats, gumea pigs and monkeys fed normal level of taurme
Cat” Cat” Kitten® Rhesus monkey® Guinea pig”
nmote/ml
Plasma 78 £6 127 £53 1155 £ 12 182 +70 167 +£57
Whole blood 602 3.4 na’ n.a. n.a. na.
pmole/g wet tissue
Liver 157 = 1.1 =+ 164+ 09 23+ 07 08+ 02
Kidney 99 £ 0.7 52+ 19 108 + 0.6 115+ 15 30+ 08
Skeletal muscle 50+ 06 n.a. n.a. n.a. 6.15
Heart 125+ 1.8 120+ 2.7 111 +-04 92+ 22 127 £ 19
Spleen 10.0 + 0.7 73+ 24 85+ 07 146 + 3.2 55+ 1.2
Brain 2.0+ 04 31+ 08" n.a. 3.5+ 047 11+ 017
Jejunum 75 %05 n.a. n.a. n.a. n.a.

data from the present study on cats fed 0.15% taurine.

Sturman and Messing, 1992, adult female cats fed 0.05% taurine.

1

2)

3) Sturman et al.,

4) Sturman et al., 1991, 12 month-old infant monkey.
5) Huxtable and Lippincott, 1981, adult guinea pig.
6) n.a. not available

7) taurine concentration in cerebellum.
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Table 3. Plasma and whole blood taurine concentrations in cats fed taurine-free diet and normal taurine diet

- Experimental Period (wk)

Group 0 1 2 3 4 5 7 10 12
Plasma (nmole/mt)
Taurine- 106 16 9.2 8.8 3.9 2.5 1.8 1.6 1.2
free diet + 31 + 5 + 4.1 + 3.0 + 09 += 1.1 + 0.4 +0.13 + 0.2
Normal 106 89 75 74 70 78
taurine diet + 31 + 21 + 35 + 24 + 10 + 6
Whole blood (nmole/ml)
Taurine- 542 152 131 120 68 51 33 36 34
free diet + 24 + 19 + 20 + 15 + 9 + 6 +5 +7 +6
Normal 542 809 748 658 671 602
taurine diet + 24 + 37 + 37 + 85 + 34 + 34

Values are mean + SEM of 6 animals

Table 4. Taurine concentration in cats fed normal tau-
rine diet and taurine-free diet

DIETS
Tissue Normal Taurine-free
taurine diet diet
nmole/ml
Plasma 78+ 6 1.2 £ 0.2%
Whole blood 602 + 34 34 £ 6**
pmole/g wet tissue

Liver 157 £ 11 3.8 +0.7*%*
Kidney 99 £ 0.7 0.8 £ 0.1**
Muscle 50+ 0.6 0.8 £ 0.1**
Heart 125+ 1.8 0.87 £ 0.1**
Spleen 10.0 + 0.7 0.9 + 0.1**
Brain 2004 0.21 £ 0.04*
Jejunum 75+ 05 43 £+ 9.9%

Values are mean & SEM of 6 animals.

*#* Significantly different at p < 0.01 compared with the
normal taurine diet group in the same row as det-
ermined by Student's t-test.
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Table 5. Free amino acid concentrations in plasma, liver and kidney of cats fed normal taurine diet and taurine-free diet

Plasma Liver Kidney
Normal Taurine- Normal Taurine- Normal Taurine-
taurine diet free diet taurine diet free diet taurine diet free diet
nmole/m] pmole/g wet tissue
EAA"
Arg 132+ 11 156 + 12 0.12 +0.05 0.25 = 0.11 08 £0.2 0.9 + 0.1
His 142 £ 10 179 £ 14 24 +0.1 34 + 0.3% 1.0+ 0.1 1.1 £ 0.1
ile 159 + 25 190+ 18 25 +0.2 4.2 £ 0.5 0.9 + 0.1 0.8 + 0.1
Leu 287 £ 42 329 = 31 6.2 +04 10.3 £ 1.1* 22+0.2 21+£02
Lys 176 =10 183 + 10 48 + 04 7.6 + 0.9 19£02 1.8 + 0.1
Met 68 + 7 126 + 15* 1.5 +0.1 26 £+ 03% 0.8 + 0.1 0.7 £ 0.1
Phe 114 £ 14 302 + 142 25 +0.2 4.4 4 0.4 1.0+ 0.1 1.1 £ 0.1
Thr 374 + 54 471 + 36 50 04 7.8 =+ 0.6** 19 +0.2 20+01
Trp 82 + 10 B+ 5 - - - -
Val 451 £ 61 518 + 45 45 +0.3 5.9 + 1.3* 1.7 £0.2 1.6 + 0.1
NEAA?

Ala 409 + 36 533 + 61 131 £09 19.1 £ 1.7* 6.7 £ 0.6 7.1 +04
Asn 65+ 7 82+ 11 2.1 £0.1 32 +03* 0.7 £ 0.06 0.7 £ 0.03
Asp 33+ 4 38+ 3 3.7 +£0.5 26 +03 43 +03 47+ 0.8
Cit 20+ 2 31+ 3 0.05 + 0.01 0.08 + 0.02 0.1 £0.01 0.1 £ 0.01
Gin 480 + 59 555 + 40 32 +0.1 45 £04 1.0+ 0.1 1.1+ 0.1
Glu 213 + 11 231+ 16 44 +06 52 +04 8.0+ 038 9.7 £1.0
Gly 275 £ 29 321+ 14 6.1 £06 82 + 0.6% 5805 7.3 £ 0.4%
Orn 70+ 17 97 + 12 56 0.5 9.5 £ 0.8* 1.2+ 04 1.1 +0.2
Pro 266 + 49 361 £ 36 39 £03 6.1 + 0.8** 19 +£0.2 19 +02
Ser 121+ 9 179 £ 14 51 x£04 7.9 £ 0.6* 26+ 0.2 2.5+ 0.1
Tyr 97 £ 13 135+ 5% 21 +0.1 3.2 +£0.3*% 1.0+ 0.1 09 £ 0.1

Values are mean + SEM of 6 animals.

* ** Significantly different at p < 0.05 (*)
by Student's t-test.

1) Essential amino acid

2) Non-essential amino acid

and p < 0.01 (**) compared with the normal taurine diet group as determined
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Table 6. Free amino acid concentrations in skeletal muscle, spleen and brain of cats fed normal taurine diet and taurine-

free diet
Skeletal muscle Spleen Brain
Normal Taurine- Normal Taurine- Normal Taurine-
taurine diet free diet taurine diet free diet taurine diet free diet
pmole/g wet tissue
EAA"

Arg 0.6 £0.1 0.8 +0.05 1.7 £03 25 +0.2 0.55+ 0.1 0.43 + 0.07
His 0.8 +£0.1 1.0 +£0.04 09 £0.06 1.1 £0.07 0.30 £ 0.05 0.30 % 0.04
lle 04 +01 0.4 £0.04 0.9 +0.05 1.1 +£0.1 0.20 £+ 0.05 0.17 +0.02
Leu 0.8 £0.04 0.8 £0.06 2.2 £041 26 £0.2 0.45 £ 0.1 0.39 £ 0.05
Lys 09 =0.1 1.1 +£0.03 20 +0.1 25 +0.2 0.55+ 0.1 0.50 £ 0.08
Met 0.3 +£0.03 0.3 +0.03 04 +£0.1 0.49 £ 0.1 0.124+0.03 0.10+0.01
Phe 04 £0.02 0.6 £0.1 1.1 £0.06 1.5 +0.2 0.25 £ 0.04 0.26 = 0.06

Thr 1.4 £0.2 1.7 £0.2 27 £0.2 30 =06 0.75£ 0.1 0.95+ 0.1
Val 0.7 £0.04 0.8 £0.05 14 £03 1.9 £04 0.32 +0.07 0.28 = 0.04

NEAA?

Ala 3.5 +0.2 41 £0.3 40 +£0.3 49 £05 14 £0.2 1.6 £0.2
Asn 0.4 £0.03 0.4 +0.02 1.1 +£0.06 1.3 +£0.08 0.2 +£0.04 0.2 £0.02

Asp 0.8 £0.1 0.7 £0.2 55 +03 6.6 05 58 £1.0 6.5 +0.7
Cit 0.05+ 0.01 0.09+ 0.01* 0.05+0.01 0.09 + 0.01* 0.1 +£0.01 0.1 £0.01

Gln 43 +04 6.4 +0.6* 20 £0.1 26 +0.2* 28 £0.1 34 +£03

Glu 2.1 +0.1 2.8 £0.5 132 £0.7 145 £ 0.7 57 £03 6.8 +1.8
Gly 1.8 +£03 2.1 £0.2 55 04 6.4 05 1.7 £0.1 1.8 +0.12
Om 0.5 £0.09 0.6 £0.1 04 £0.2 0.66 + 0.2 0.21 £+ 0.01 0.24 £ 0.05
Pro 1.3 £0.1 1.4 £0.2 2.1 x0.12 27 +£0.2 04 £0.01 04 +0.07

Ser 0.8 =£0.1 09 x£0.1 33 +03 40 +£0.3 1.0 £0.2 1.1 £01
Tyr 0.4 +0.02 0.4 +0.03 1.4 +£0.1 1.7 £0.1 0.21 £0.03 0.19 £ 0.03

Values are mean + SEM of 6 animals.

*, ** Significantly different at p < 0.05 (*) and p < 0.07 (**) compared with the normal taurine diet group as determined
by Student's t-test.

1) Essential amino acid

2) Non-essential amino acid
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