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Study on Essential Amino Acids Requirement Based
on the Sulfur Amino Acid Metabolism in Young Rats (III)

Hitomi Tojo", Ikumi Sasayma®, Yu Hosokawa®, Tkuo Sato", Shiro Niuzeki" and Kenji YAMAGUCHT?
UDivision of Maternal and Child Nutrition, National Institute of Health and Nutrition

ITokyo Kasei University

Requirement of essential amino acid for growing rats was examined on the basis of hepatic cysteine
dioxygenase (CDO) activity and urinary taurine. Young male rats were fed on partiallypurified diets of
0.45% sulfur amino acids (Met : Cys=7 : 5) and different level of isoleucine, valine, leucine, phenylala-
nine and tyrosine for.18 days. Levels of isoleucine, leucine, phenylalanine+tyrosine in each experimental
diet were adjusted to five levels, respectively. Minimum requirements of isoleucine, leucine, valine and
phenylalanine +tyrosine were resulted in 0.411, 0.508, 0.675 and 0.661% in CDO activity and 0.392, 0.477,
0.622 and 0.627% in urinary taurine.
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X B F &

1) EBREWSLLUWE

EEREN & L CTHER 4 B Sprague-Dawley 2T v b (BAZ L 78) AV, 5 HE20%%
CA VR CTREE L0, Table 1R LML E AL T 5 ERIE & HEER S/, 73
J BRIRAWIE NRC L 12\ 27 3V BERA R EAE LTV, S57 3 7 BERHE ok R
B ORALER (0.50%) DI0%THB0.45% & L, HREBT I/ BRENENEBEOLALE LT
EEE2IT o7, BB, Iso &=120.20, 0.30, 0.35, 0.40, 0.50% TH H, Valm&Ei20.20, 0.30,
0.40, 0.50, 0.60%T& 1, Leu &&1%0.30, 0.45, 0.55, 0.65, 0.75% & L, Phe+Tyr(5:3)ik
10.30, 0.40, 0.50, 0.65, 0.80% & L=y TNOERIE%ISAMKS L, EBRUBHKO 3 0 EILRE
L, taurine L 72,

Table 1. Composition of experimental diets(g/kg)

Ingrédients Basal diet
AAmixture 108.9%
a -Corn starch 474.1
Sucrose 300
Soybean oil 50
Salt mixture? 35
Cellulose powder 20
Vitamin mixture® 10
Choline HCl 2

1) National Research Council {NRC){1978) Nutrient requirements
of domestic animals No. 10 : 23
2 ) AIN-76 mineral and vitamin mixture (1977) J. Nutr. 107 : 1340

2) WEHEBLOKE

#% glutathione (GSH) {% DTNB #:12 glutathione reductase #: % 3t4% ¢ % Owens & Belcher DFHEDI
# T L 720 Taurine iX Dowex 50W-X8 (200~400mesh) #F A& (1 ~5cm) %V, sk
URY > 7V O taurine %578 L, fluorescamine 2 & % #¥EEICTHIE L7z, CDO M IXALIH-2H
IR % 0.9% &IRKICCEERE L, Bl &8 7l % 0. 25M sucrose IETIZ & ¥ homogenize L, 105,000
Xg, 6070 LT EELTHEL, 10%BRBEFAR L2, CDO IEHEDHIE IZHE M IC L-cysteine TIE
LS B IO 5 0HFET X 5 72,

BWRELEE
BERT I 7BV BI A EEHEIE, KEMIME, O Glutathione % Table 2 1Z75R L
720 BEBRBEL b IHBREEIMK 42 LABHEIRE, REMNEIEWELRL 2 HIZHF glu-
tathione BIIFHEERIEL 8T A M7 I/ BMAHIR SN A I EHWERR L. BRR7 IV BEICBIT
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Table 2. Food intake, body weight gain and hepatic total glutathione contents of rats fed on
0.45% sulfur amino acids and different level of isoleucine, valine, leucine and phenylalanine +
tyrocine diets

AA level Food intake Body weight gain liver total GSH
(%) (g/18 days) (g/18 days) (#M)

Iso
0.20 169.1+£10.0* 7.242.1% 324.3+10.6*
0.30 296.4%+ 7.4 75.0+2.7* 305.7+19.5*
0.35 319.8+ 8.5 93.8+4.1 256.3+ 7.4
0.40 314.7+ 8.7 94.2+4.4 251.5+21.0
0.50 327.1+12.1 98.8+5.5 267.3+ 7.3

(Control)

Val .
0.20 166.0+ 5.3* 8.041.4* 378.9+17.2*
0.30 258.0+ 4.7* 59.0%2.3* 465.0417.1*
0.40 335.4+10.3 107.3£4.7 337.0£28.1*
0.50 335.1+ 7.5 105.3%3.6 271.0+13.3
0.60 339.7+10.7 111.8+5.5 261.6+21.0

(Control)

Leu .

0.30 159.4+ 6.3* 17.7+1.3* 352.0+11.7*
0.45 237.2+10.2%* 56.3+5.7* 318.64:25.3
0.55 311.94+10.0 102.8+5.8 345.2+ 8.5*
0.65 320.7+ 8.4 103.0+2.7 322.5% 4.7
0.75 329.5+12.0 107.7+6.3 281.54+17.8

(Contro!)

Phe+Tyr
0.30 210.9+ 5.8% 31.2+3.0* 354.8+ 2.8
0.40 236.7+17.3* 53.8+6.3* 237.5%+16.5
0.50 308.4+ 9.4 91.7+3.9 205.8+14.0
0.65 293.8+17.4 90.8+8.6 302.3%£13.2
0.80 313.94+ 9.8 99.2+4.8 297.34+33.1

(Control)

Each value represents Mean£S.E. (n=6)
* Significantly different from control group, p<<0.01

% CDO ik, IRy 7Y L HklkE% Fig. 1~ 4108 L7ze $9, Iso EERBEICBT 5 CDO S L O
PR taurine HElEE (EFHRF Iso OBEINCEVEA L, 0.35% U ECIMEECIZIZ—EEE2R LY. o
DA NE TOHRE> O L FFIC Iso DHIREEATE EEWT I BOBAEH L E~OF R
DRI, WREICERT I BOMEEBE~OBREIE 2, CDO WD LR, taurine AHED
EFIZ & BIR taurine HEME OB E b 725 Uizo SR Iso 250.35% LA L OBETIX CDO 1B, R
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Taurine® & b I %R Lze SHHOTPHEEERMHEL L TOIRORLZ (Fig 1

C DHREE & F/N T Fek TRO B ER BIME LR EOEE B/AMAER E L72, CDO EHER S
120.370%, R taurine 7°5 130.353% OEAE S 7ze L L, ZNEDMEIR0.45%DETKT I/ Bi%
FWETH Y, ST I BORNMERGUHOBELN0.50%ThHorb, SOMTHET L,
CDO M A 5120.370X0.50/0.45=0.411% T2 Y, IR taurine 2*5 i30.353X0.50/0.45=0.392% & 7%
size MEEOHFHEICLY, Val, Leu, PhetTyr L:ousﬁfﬁa‘z L, BRERT I VBORNMMERD
Val Ci CDO ML h0.508% & 7: ), FRH taurine TI20.477% & 72 5 726 Leu 2B\ Tk CDO &M

T130.675%, Eﬁtaﬁrine H5120.622% Cd o726 Phe+Tyr Tid CDO IHEMA 5130.661%, JR taurine
BTI0.627% &2 5 720
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Fig. 1. Correlation between cysteine dioxygenase (CDO) activity and urinary taurine contents
and isoleucine level of rats fed on 0.45% sulfur amino acids and different level of isoleucine
diets (Mean+S.E., n=6) %p<0.01.
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Fig. 2. Correlation between cysteine dioxygenase (CDO) activity and urinary taurine contents
and valine level of rats fed on 0.45% sulfur amino acids and different level of valine diets
(Mean£S.E.,, n=6) %p<0.01.
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Fig. 3. Correlation between cysteine dioxygenase (CDO) activity and urinary taurine contents
and leucine level of rats fed on 0.45% sulfur amino acids and different level of leucine diets

(Mean£S.E.) %p<0.01.
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Fig. 4. Correlation between cysteine dioxygenase (CDO) activity and urinary taurine contents
and phenylalanine+tyrosine level of rats fed on 0.45% sulfur amino acids and different level of
phenylalanine+tyrosine diets (Mean£S.E., n=6) *p<0.01.
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