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Abstract

The aim of this investigation was to determine the influence of different protein and threonine (Thr) levels
on the liver threonine dehydrogenase (TDG) activity by rats. In rats fed on CP (crude protein) - diets, TDG
activity was increased during an CP rise to 12.0% CP, decreased slightly down to 18.0% CP and showed a trend
to increase from 18.0 to 24.0% CP. In rats the feeding with graded protein supply gave no indication for
additional stimulation of threonine-oxidation by TDG over a wide range of CP-content in the diets. The increase
in threonine content from 0.28 to 0.72% in the presence of 12.0% CP caused a gradual increase in TDG activity
in rat liver. This similarly applied to the feed admixed with 18.0% CP, but at a higher level,
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Table 1. Composition of the rat diets (g/kg diet)

0% 6%  12%  18%  24%

Ingredient:

nEede - cp P P CP P
Casein 0 6500 131,00 196,00 261,00
Wheat starch 730,00 650,76 567,80 47590 384,20
Sucrose 100,00 100,00 100,00 100,00 100,00
Cellulose 50,00 50,00 50,00 50,00 50,00
Soybean oil 40,00 50,00 60,00 80,00 100,00
Mineral mix* 60,00 60,00 60,00 60,00 60,00
Vitamin mix** 20,00 20,00 20,00 20,00 20,00
DL-Methionine 0 080 4,30 7,80 11,20
L-Isoleucine 0 034 0,70 L1000 1,40
L-Phenylalanine 0 270 5,40 8,00 10,70
L-Tryptophan 0 040 0,80 1,20 1,50

. Lys [1] : Met/Cys [1.07] : Thr [0.49] : Trp
Amino
. ) [0.22] : Ile [0.67] :Phe [1.11] :
acids-ratio
Gly [0.23] : Gly+Ser [0.9]
ME
15,66 1567 1566 1592 1621

(MJ/kg dry matter)

* Ingredients of mineral mix (company Altromin, Germany) per
kg : 146,068 mg calcium, 97,355 mg phosphorus, 1,734 mg man-
ganese, 388 mg zinc, 2,931 mg iron, 85 mg copper, 6,6 mg iodine,
2,1 mg cobalt, 3,8 mg selenium, 8,783 mg magnesium, 39,229 mg
sodium, 116,487 mg potassium, 10,536 mg sulphur, 63,510 mg chlo-
rine, 3.3 mg molybdenum, 70 mg fluorine, 0.07 mg aluminium.

** Ingredients of vitamin mix (company Altromin, Germany) per
kg : 750,000 [U vitamin A, 25,000 IU vitamin Ds, 7,500 mg vitamin
E, 1,000 mg vitamin B;, 1,000 mg vitamin B,, 750 mg vitamin B,
1.5 mg vitamin By, 500 mg vitamin K3, 2,500 mg niacin, 2,500 mg
pantothenic acid, 500 mg folic acid, 10 mg biotin, 50,000 mg
choline-chloride, 5,000 mg p-aminobenzoic acid, 5,000 mg inositol,

1,000 mg vitamin C, 37,100 mg sulphur, 1.3 mg aluminium.

mmol/l Tris-HCl, 10 mmol/l KHPOs;, 110 mmol/l
KHCOs, 5 mmol/l MgCl; « 6H,O, 25 mmol/l L-threonine,
2.5 mmol/l NAD', 1 mmol/l CoA)Z} ] Bird 59 4t
He' okt % Wl whel v etk MY &,
1 ml<] 0.92 mol/l trichloracetic acidZ F7}3}e ¥h-&-2
ZEAZ D AR 3N €2 4FHE amin-
oacetone™} glycine®] 2% S 98lA ALE3AU Tl Am-
inoacetone-& Urata®} Granicke] Hhgo)" olajx =3
39T 283 glycine e olm|:AHRAZ] LC 3000
(Biotronik GmbH Munich)2 &7 3l¢it}l. dwize] 3=
%+ bovine serum albuming E5° 2 3 Biuret B

RELER EE

6. SAxz|



Vol. 15, No. 3(2002)

Table 2. Composition of the rat basal diets

(g/kg diet)

Ingredients 12% CP 18% CP
Wheat gluten 148.00 223.00
Wheat starch 553.26 474.87
Sucrose 100.00 100.00
Cellulose 50.00 50.00
Soybean oil 55.00 50.00
Mineral mix** 60.00 60.00
Vitamin mix*** 20.00 20.00
DL-Methionine 1.60 3.80
L-Threonine 0 0
L-Isoleucine 0.76 1.20
L-Leucine 2.58 3.90
L-Lysine-HCl 5.44 8.23
L-Phenylalanine 1.51 2.30
L-Tryptophan 0.50 0.80
I-Valine 1.25 1.90

Amino acids-ratio* Lys 1] : Lys [ :

Thr [0.40] Thr [0.40]
ME (MJ/ kg dry matter) 16.54 16.46

* Lys [1] : Met/Cys [1.07] : Trp [0.22] : Ile [0.67] : Phe [1.11]
: Gly [0.52] : Gly+Ser [1.06] in basal diets.

** Ingredients of mineral mix (company Altromin, Germany) per
kg : 146,068 mg calcium, 97,355 mg phosphorus, 1,734 mg man-
ganese, 388 mg zinc, 2,931 mg iron, 85 mg copper, 6,6 mg iodine,
2,1 mg cobalt, 3,8 mg selenium, 8,783 mg magnesium, 39,229 mg
sodium, 116,487 mg potassium, 10,536 mg sulphur, 63,510 mg
chlorine, 3.3 mg motybdenum, 70 mg fluorine, 0.07 mg aluminium.

*** Ingredients of vitamin mix (company Altromin, Germany)
per kg: 750,000 IU vitamin A, 25,000 IU vitamin D, 7,500 mg vita-
min E, 1,000 mg vitamin B;, 1,000 mg vitamin B, 750 mg vitamin
Bs, 1.5 mg vitamin By, 500 mg vitamin K3, 2,500 mg niacin, 2,500
mg pantothenic acid, 500 mg folic acid, 10 mg biotin, 50,000 mg
choline ~chloride, 5,000 mg p-aminobenzoic acid, 5,000 mg inositol,

1,000 mg vitamin C, 37,100 mg sulphur, 1.3 mg aluminium.
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Table 3. Effect of protein content in the diet on liver threonine dehydrogenase activity of rats

TDG activity
. Mean liver A . ..
Diet CP-content ] Aminoacetone Glycine Total activity
weight(g)
(nmol/ 30 min/mg Protein)

A 0% CP 58+1.1 437 1.17° 5.54°

B 6% CP 72403 10.50™ 1.60° 12.11%
C 12.0% CP 6.6+1.0 14.25% 1.68 15.93°

D 18.0% CP 8.010.8 8.94% 1.29° 10.23*
E 24.0% CP 84+t1.1 10.93* 1.63° 12.56™

Different superscripts indicate significant differences (p < 0.05; tukey test).
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Table 4. Effect of protein and threonine content in the diet on liver threonine dehydrogenase activity

of rats
TDG activity
. CP-/ Mean liver K A .
Diet ) Aminoacetone Glycine Total activity
Thr-content weight(g)
(nmol/ 30 min/mg Protein)
12.0% CP a 2
A 93£0.8 7.70 0.86 8.56 *°
0.28% Thr
12.0% CP a w w
B 9.71+0.5 9.96 0.91 10.87
0.42% Thr
12.0% CP b . be
C 10.1+0.6 12.22 0.77 12.99
0.72% Thr
18.0% CP N N N
D 10.5+0.7 10.59 1.02 11.60
0.42% Thr
18.0% CP be a be
E 11.1£1.2 13.13 0.60 13.74
0.52% Thr
18.0% CP b be b
F 103£1.0 15.16 1.42 16.57
0.72% Thr

Different superscripts indicate significant differences (p < 0,05; tukey test).
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