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Hfects o infusing EAA pattern solution on protein synthesis
in whae body, muscle and hepatopancreas o
Ctenopharyngodon idell us

LUO Li, YE Yuanrtu, LIN Shi-mei
( Department o Fisheries, Southwest Agricultural University, Chongaing 400716, China)

Abdgract :The experiment adopts oesophageal infusion with large dose DL-[4- 3H]-Phe to research protein
synthesis metabolism in whole body, muscle and hepatopancreas of 20 30g grass carp in different essential
amino acid (EAA) patterns. The results show that : 1. Four imbalance EAA patterns, respectively short of Lys

Met Trp Arg, compared with EAA pattern of muscle, result in remarkable fractional protein synthesis rate
(FSR) decrease of muscle, hepatopancreas and whole body , which shows the decreasing by Met >Lys > Arg >
Trp. 2. Following the variation of EAA pattern, FSR of muscle, hepatopancreas and whole body has a similar
change, and shows FSR by : hepatopancreas > whole body > muscle. 3.1n Met ,Lys,Arg and Trp four factors of
EAA pattern, from Met to Trp have gradually and orderly weakened impact on protein synthesis in muscle and
hepatopancreas of grass carp, in other words, Met has the largest impact.
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(Ideal Amino Acid Pattern,IAAP) ,

EAA
, , EAA
IAAP
1
1.1
, 20 30g, 20
25 PH 6.5 [ 34
(DL-[4 °H]-Phe)40mci-L "1, (L-Phe) 150mmol - L ~ 124
1.2
3H-Phe
, 27 ,
3 9:00, ,(Amin
100g 1mL (274 2 510 20 30 40 50 60min 8 ,
3, , : ,
, ,- 20 ,
Phe ,
5 EAA , EAA
(1 1 10 EAA , EAA 2345
1 , (Lys) (Met) (Trp) (Arg)
EAA : 20 30g , 4%, 2%,
EAA 10 EAA 100g
8mL EAA , EAA
EAA : 4% 100g 4q,
2  (8mL)
1 5
Tab.1 5 patterns o Essntial Amino Acid( EAA) (mmad-L" Y
1 2 3 4 5
Amino acid Pattern 1 Pattern 2 Pattern3 Pattern4 Pattern5
Lys 75 0 75 75 75
Met 22 22 0 22 22
Tp 7.5 7.5 7.5 0 7.5
Arg 50 50 50 50 0
His 18.5 18.5 18.5 18.5 18.5
Leu 60 60 60 60 60
lle 41 41 41 41 41
Phe 34 34 34 34 34
Thr 43.5 43.5 43.5 43.5 43.5

va 47.5 47.5 47.5 47.5 47.5




1 75
) , 5 , 3 , 34 100g 8mL
EAA 1 5, 3 (9:00, 14:00, 19:00) 5 9:00 EAA
12:00 ,30min ,
Phe ,
Lo(3Y , EAA Lys Met Trp Arg 4
2 Lys Met Trp Arg4 3 1 1 EAA
; 20 % 6 EAA 1 1
9 Phe ,
2 Lo(3"
Tab.2 Lo(3*) orthogonal trial design (mmad-L ™Y
growp Lys Met Tip Arg
1 75(1) 2(1) 7.5(1) 50(1)
2 60(2) 17.6(2) 6.0(2) 50(1)
3 0(3) 26.4(3) 9.0(3) 50(1)
4 60(2) 26.4(3) 7.5(1) 40(2)
5 20(3) 22(1) 6.0(2) 40(2)
6 75(1) 17.6(2) 9.0(3) 40(2)
7 20(3) 17.6(2) 7.5(1) 60(3)
8 75(1) 26.4(3) 6.0(2) 60(3)
9 60(2) 2(1) 9.0(3) 60(3)
1.3
1.3.1
(Fractional Protein Synthesis Rate, FSR %:gg Xlgf'o x 100) [
,Sb,Sa Phe Phe (dpom-dmol 1) ;1440
it
Sb(dpmy mol %) = Phe (dom-g™ %) / Phe (Umol-g™ %Y
Sa(dpnmUITDI'5 = Phe (dpnrrnL'l) / Phe Umol-mL b
1.3.2
(D 1g , 5
10 % (TCA) , (6]
, 70
(2 Phe , 30
(HCIOg) (H.0,) ,70 400u L
5mL (5% - PBD ), 5mL ,
, 4004 L ,
(3 Phe BECKMAN - 6300
1.4
Duncan

(P<0.05);
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2
3
2.1 “Hphe
1 2 , , 30min,
(P<0.05) , 30min Phe (P<0.05)
30 60min, Phe , ,
*H+ Phe : Phe (y, dpmy mol ™% (1)
(y=-0.2487+0.5239t; r=0.9992) ( 2), %+ Phe
2min Phe , r )
30min, Habi b'*! *H Phe
40min
45 ¢
= 1} ERR |
== 35 } 5 os0r
230} ST b
£ 8 s 25 e gé
B s ®mg SOFf
fé E —g’ 20 F i( E M 15 F
H,8 15 F EERN ) y=0. 52392-0. 2487 (r=0. 9992)
o= 210k
S x 10 f oS
&< 5} g 0T
= 0 ' L —r i 1 I — 0 i I A 1 1 J
10 20 30 40 50 60 10 20 30 40 50 60
BHE) /43 (Time/min) BrE /4> (Time/min)
1 Phe 2 Phe
Fg.1l Specific radioactivity of free phenylaanine Fg.2 Specific radioactivity of protein-bound phenylaanine
in whole body in whole body
2.2 EAA
3 , EAA , )
Ll 1 EAA
; EAA , : 1( EAA) ,
4(  Tp), 5( Arg), 2( Lys), 3(  Met) (D)
EAA , (2) EAA AA
, AA AA 3 Lys Met
Tp Arg4 EAA , Met , Lys, Arg,
Trp
3 EAA
Tab.3 Extremdy imbalance EAA pattern efects on fractional protein synthesis rate ( FSR) (%d?h
1(Pattern 1) 2 (Pattern 2) 3 (Pattern 3) 4 (Pattern 4) 5 (Pattern 5)
( ) ( Lys) ( Met) ( Tmp) ( Arg)
muscular pattern deficiency of Lys deficiency of Met deficiency of Trp deficiency of Arg
a cd d b c
musdle 5.06 2.51 1.92 4.25 3.06
h 12, 28° 8.08° 6.64¢ 10. 56® 9.60™
epatopancreas
7.15° 3.53¢ 2.88¢ 5.90° 4.65°

whole-body
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2.3 EAA

4
(0.79) ,Trp(0.17) ;

Lys Met Trp Arg
1 R

:Met (1. 38) ,Lys (1. 22) ,Arg

R :Met (3. 31) ,Lys(2.94) ,Arg(1.93) ,Trp

(0.44) , , 4 'Lys
(75mmol-L "1, 1 ), Met (26. 4mmol - L "1, 3 ),Trp(6.0mmoI-L'1, 2 ) ,Arg
(60mmol-L"*, 3 ) 4 8
, 6.45,15.66, 4 EAA
(D) EAA (Lys Met Trp  Arg)
(20 Lys Met Tp Arg4 EAA
Met , Lys, Arg,Trp (3) EAA ,
, 4 EAA (Lys Met Trp Arg)
:Lys ,Met Tip Arg
20 % 20 % 20 % EAA EAA
4 EAA
Tab.4 FSR o mustle and hepatopancreas in different EAA pattern (% d b
(group)
1 2 3 4 5 6 7 8 9
muscle 5.06 3.98 4.27 5.74 4.30 4.55 3.82 6.45 5.41
hepatopancress  12.18 9.68 10.35 13.90 10.45 11.04 9.26 15.66 13.09
3
3.1
3 .
Habib'*!
Loughna  Gouldspink!”! Phe : Rooyacker
Wagenmakerm , 3 Phe
, , Peragon[Q]
, : 2 10min, : Habib'%!
Habib!* , EAA
3.2 EAA
Lys Met Trp Arg (101 4 EAA
; : 4 :
Lys Met Trp Arg EAA , ( ) :
, Garlick Grant!*!!
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) , MRNA Met ;
Met , Met , Met , RNA )
(121 L ys
Lys , Arg (131
y Trp ’
3.3
) EAA
) EAA
( ) ( )
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