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AAZEAEOHEYEDE VWA EHEKEROMBE SCRPOERT I /BICHAMED
HEFRETACOVWTHRITZIENT, 6BEOAII A9: EHE1.60g/dl, kT
—EmE0.35g/dl, Ht4>1.25g/dl; B : 1.60g/dl, 0.96g/dl, 0.64g/dl; C3:
1.85g/dl, 0.41g/dl, 1.44g/dl; D% : 1.85¢g/dl, 1.11g/dl, 0.74g/dl; E 3 : 2.19
g/dl, 0.61g/dl, 1.58¢g/dl; F3:2.19g/dl, 1.31g/dl, 0.88g/dl) & HiEAI TEH
4HER6R (BRESLTD) WAL, MFEHMT I /BEESLTRDIERT 3
JBEBEHEBATEL, ROFERERL.

1) Thr FmiERELRBPHFHEBVTNISRKI-ZAHIEEDO B, D, F 3#Zh
EFhET2ahE4  AMEDO A CE3IBIVABICEETH 7. Ch(d Thr R
BEORBMTHDLELI.

2) Lys, Phe, Tyr omif#e(d C, EM#H D, F AL YSETH > 7obhl, O
[ Lys ® E,F B#EMCEVTOREZTTH-7z. CAREHEKERTEICADT I/
BRENSHESA AW BFCELWTEARI—EFEAWETLIVABCET RV LICH S
D, AHRGEHEEHD KBRBICEN 2,500 FIETH 70T, RBILHIBERRL, &
BENRBONLELSB1DTHB 5.
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3) Tau [FmFRELRPHHEO LB HFERALBED G C. D, E 38LY
FRELCEETH-7oh, FRLEOMTEZDN A7, ATABMOMERER, D.F &
OO CEMBELYEEEZTRL, SRAI-EHEIBMETCHERT 3 /BABOH
Bl ETH IR S Wi

4 AIIWEHTE RSO TI/BEELALHMFREL RPEHEDOE S
17 I /BREOEVWEVWS LY, L3, ERT7 I/BEX2RBRIZLSCRLAL.

5 GHETEIHEELEAEOHEBET I /EEE Cys, Tyr OMFEREENATIIBERL Y KE
THo 1.

6) RAAPEHEBXEELALEDT I /B mERESRIRL /.

LlE EHEABROAIRETHET7 I /BRYUOETHIERI—ZAZEADESHE
AT&Y, T/, 1,600 L LOHRROBY TEEBAALICLIZIHEDHTRETH - 1-.

This study was designed to investigate the influence of plasma and urinary
free amino acids depending on various quantities and qualities of milk protein.
Fifty-eight low birthweight infants (8 infants in each group) were fed frozen
breast milk and six different formulae (A milk: protein 1.60 g/dl, whey protein
0.35g/dl, casein 1.25g/dl; B milk: 1.60g/dl, 0.96g/dl, 0.64g/dl; C milk: 1.85g/dl,
0.41g/dl, 1.44¢g/dl; D milk: 1.85g/dl, 1.11g/dl, 0.74¢g/dl; E milk: 2.19g/dl, 0.61
g/dl, 1.58 g/dl; F milk: 2.19g/dl, 1.31g/dl, 0.88 g/dl, respectively), and plasma
and urinary free amino acid concentrations were determined.

The results obtained were as follows:

1) The plasma and urinary concentration of threonine was significantly higher
in the B, D and F groups fed a high whey protein milk formula than in the A, C
and E groups fed a high casein milk formula, depending upon the intake.

2) The plasma concentrations of lysine, phenylalanine and tyrosine were
higher in the C and E groups than in the D and F groups, but a significant dif-
ference between lysine concentrations was seen only in the E and F groups. These
differences were thought to be due to the poorer amino acid metabolism in low
birthweight infants fed high casein milk formulae. However, no significant dif-
ferences in amino acid concentrations were observed in any of the groups because
the low‘birthweight infants in this study weighed nearly 2500 ¢ and their meta-
bolism was mature.

3) The plasma and urinary concentrations of taurine were significantly higher
in the G group fed frozen breast milk than in the C, D and E groups. The
plasma concentration of taurine was higher in the D and F groups than in the C
and E groups, indicating smooth metabolization of sulfur amino acids in the infants
fed a high whey protein milk formula.

4) The differences in the plasma and urinary concentrations of the other
amino acids mentioned above among the milk formula groups were rather due
to the intake of the amino acid rather than to differences in metabolism.

5) The plasma concentrations of almost all essential amino acids, cystine and
tyrosine in the G group were lower than in the milk formula groups.
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6) The urinary excretions of almost all amino acids depend on the plasma

concentrations.

These results suggested that high whey protein formulae were better in

amino acid metabolism for low birthweight infants, and that frozen breast milk

could be used in feeding infants of more than 1600 g.

Key Words (D) Low birthweight infant

® Powdered milk formulae

(® Frozen breast milk @ Plasma and urinary amino acid

concentration
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HEA VDS, FFITIIAALDR 3 5D
EEENETh, »EA VS, ATADE
BEHBEIAALD Th ML Thr=~KAE
BT DRI Dh, HBHVIEHEL Vi
D FEFFEFTLhEbIRVLOL, ThOKIHLE
EHHTH B LB L.

B, (EHAEGERO ATRBCIIE =~
EHEADII L W ETHEEDD 20
DOFLERINTED, Fi, bAEDEHE
GERAFREHBAOEABHARD A=—-FAE
BT B D 5.

—7, fE, RGO ES S IRHAGE
Bz ANAREY LS ERABEL TV 5,
Lal, EBHAEGELOESE, =34 F¥F—-0D
FrEgIm <, BAAILOWE TILEEME M
EC,O0 g, K7 b Y v s e, P EE

BIAE, ' 7 VRS I b AbR, FEFEDN
AR T S2ERL S0,

T, BHITEABEOBESLEDE VLN
EHEAGERO MRS L ORFOHEET < 7k
W\ Te 58 U T O\ TREN % B
BT, BEAEOERIOBHBAYZ X 7- 6
DALHEHEAILCERIBEGERYHEEL,
T3 BEEGE, mAEREEET < BBE, R
Bttt 7 3 o MR, RENINE &% B
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1. FREARXR

INEFER RS NEREHERE e v 2~ 12
B LISHBAEGKERD > b2 b, REM, #H
A IR N & RESTRD b huie s 5 7256
BEHBFICL, AT OANLGETDTHIT
3tz (Table 1),

&

Table 1. Materials
A B B Cc # D & E # F # G B

VG | Al | HVEGE | JAR | HEGE | AR | IAE0K | Bl | MK | AR | INAEPE | Al | IDAETK | Tak
BEEI@G BE@I G E@IGD | BEE@|GD | BEE@IGE (EE| G [E @G

1| 2370 | 35 1820 | 39 2400 | 34 2030 | 36 1215 | 31 1980 | 37 2318 | 37
2| 1830 | 37 1325 | 34 2060 | 35 1960 | 38 1865 | 35 2090 | 33 2505 | 38
3| 1860 | 33 1720 | 36 2280 | 35 1580 | 30 1800 | 32 2000 | 35 2315 | 38
4] 1290 | 29 1795 36 1900 | 37 1950 | 33 2080 | 35 1865 | 39 1875 | 31
51 2000 | 38 1700 | 31 1720 | 37 1940 | 41 1660 | 31 1540 | 31 1516 | 32
6 1780 | 40 1560 | 41 2150 | 38 2150 | 38 1860 | 39 1625 | 33 2368 | 38
71 1900 | 37 2150 | 38 2000 | 34 1410 | 38 1810 | 34 1845 | 37 2145 | 36
8| 1955 32 1680 | 32 1700 | 34 1820 | 35 2030 | 34 1610 | 33 2320 | 40
¥y 1873 | 35.1 | 1719 | 35.9 | 2026 | 35.5 | 1855 | 36.1 | 1790 | 33.9 | 1819 | 34.8 | 2170 | 36.3
o 298 | 3.6 234 | 3.4 250 | 1.6 245 | 3.4 267 | 2.6 205 | 2.7 323 | 3.2
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Table 2. Composition of milk formulae

Z, 738 % Table 3 wr+h

A B C D E F Thmrlic, AL BAREAESE
Eoir B og/dl]1.60 | 1.60 | 1.85 | 1.85] 2.19 [ 2.19 i‘_la';))g/dl}égﬁ ifﬁﬁfif
E ) o, CHLDH :
77T .35 | 0. . : : :

yl,‘71)/> 0.350.96 | 0.41 | 1.11 { 0.61 | 1.31 1.85g/dl (LIF, shEEESHED o,
A AV 125 [0.64 | 144 | 0.74 | 158 0.88 oy paazyn2.19 g/dl (L
e B g/dl|3.723.72[3.50 | 3.50 | 2.60 | 2.60  F, HEMEEEE ORI TH 5.
¥ B g/dl|7.45|7.45|7.94|7.94|9.56 | 9.56 ¥, A, C, EO3AR LM vE
K 4 g/dl]o.27|0.27]0.430.43]0.36 0.3  EPE BT, @AaEg ) M,
= keal/dl | 69.0 | 69.0 70.7|70.7 | 70.4 |70.4 D D FOIFRA=-HAEDS
Py——— W BT, mA=—-REE FITTH
R e 5. Ibic, ARLEBH, CRLLDAL
“ s ST 6 R FARTREREAHORY R

40 | 38 | 53 | 53 | 45 | 44 B

# £ 1 %5

Na 18 | 20 |32 | 7 | %0 | % i{m@&%ﬁ&biﬁggc ERE s
K g5 | 69 | 93 | 96 | 80 | 78 EH—C L e, BREAR (GHD
Mg 6 | 6| 7| 8| 7| 7 IR FFEY TR ERRL b O
cl 51 | 40 | 66 | 30 | 64 | 79 el Tisbb, BB THEAL

Table 3. Amino acid composition of
powdered milk formulae (gmol/dl)

A | B C‘D\E}F

Lys 969 | 1004 | 1064
His 316 | 280 | 347
Arg 346 | 301 380
Tau 2 4 3
Asp | 1063 | 1251 | 1167
Thr 694 | 860 | 762
Ser 812 | 803 | 891
Glu 2682 | 2517 | 2945
Pro 1552 | 1295 | 1704
Gly 426 | 439 | 468
Ala 689 | 858 | 757
Cys 68 89 80
Val 1015 | 913 | 1114
Met 250 | 226 | 279
Ile 728 | 796 | 800
Leu 1283 | 1374 | 1409
Tyr 453 | 384 | 497
Phe 488 | 450 | 536

1105
308
331

5

1376
946
884

2771

1426
483
944
103

1005
249
876

1512
423
495

1201
382
417

4

1347
888
998

3273

1861
528
883
119

1230
336
911

1599
544
594

1236
345
371

6

1540

1058
989

3100

1595
540

1056
122

1124
278
980

1692
473
564

2. IR LUEILFE
PRt LA ADBF T 6 EED
BT LA (GHD THhB. BAHOH
LSRR B L OB R EMK % Table 2

RAERIS Y AN, HEDOE
SEBEOBKE S CHEEE, Thi @Yyl
IR TR I s X, KR TRFEHOS
HEIC AL, R HEINCKEKX TT -
7z,

IHBHAN TEBNRELHEE Lics, A
BT MAEN R L %X 2,000, CHEDFUL
1,800g, EF.& FFIL1,500g, GHU HI4ER
NHENLThESZBMG L. BHRETILA
DFHE®D HEL T - Fops, full feeding F|
ERTATILT L = % v F—F 120 kcal/
kg/day, 748 150 ml/kg/day o FdEic =78
bbb T EVEDITEz . T, RoOFKEN
2,000g 12T % F TIREE S (RE33~36°C,
BE60~70%) NT, ORI ENRE 25~
27°C, R 30~40% DEE T THh FhIHE
L7

3. AxHE®B

(1 AR DoRE

£ IBDMEEM 2,400~2,500g TELIC & X,
R Fa W T4 PRl L 22 IR & $%
WU, /o, A, BB MO 55> T
VX [R)— B D W FLAT S (7R B IR 1A B L 7.

(2) PEHEHEBIOHE

a. HEET I BoMmFRE, RbdhitEs
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IOEH DT 3 /R

@D 7 3 7BOVTORTME I~ v
FmUCHMLi., mRE1IFCHL1IZEZY
VEES A THREHR L H, LiEK% Dowex
2x10Cl- M CEEDO s ) v IEEERE,
B Y BiETE S8, pH 2.2 7 = vEEiEE
WToh5ml CER LI L7z, Rk Sml %
2N-NaOH ¢ pH 11.5~12.0 2353 L -4,
FYr -2~ THZERGL, TV E=T &R
FE L. oW 6N-HCl © pH 1.9~2.21C
ek 7%, pH 2.2 7 = vERKEE YR T 10ml i
ERLAPCHE LI, BFIERAEE LT 2~
5mg % 413t khc 6N-HCl 10 ml % jnx CH
L, 110°C, 24 MK RE L. BAEE,
18¥ % 40°C CRERE L, pH 2.2 7 = VB
g T 25 ml i EAE LML .

@ 73 /BN AR L-TRT 3 /fRH
B biee, B Yanaco-SCX1001 # ML,
RDGHETHWTHIT> T,

(i) EEMET 3 VB HPrstF

Column: 8.2¢x 100 mm

EHW% 2 = viRiEERE (Na 0.35N)

pH 5.28, Wi 802

(i) PRSI OEBET 3V BOsNiS&tF

Column: 8.2¢ x 500 mm

EEW . 2 = vERSER (Na 0.20N)

pH 3.25, BgfE 594>
r = vEREER (Na 0.20N)
pH 4.25, Wi 774

(1), (i) &4 » 5 A EER56°C, UGTRE
12 97°C ¢fr - 1.

b. 1 HAAEHEMNE

{5 2,000~2,500g & 2,500~2,900g DI
B3 CEH U, HAEKED 2,0008 %8k
Z IR D TR AR U R E A AR
DERICHEB LT L EOBE TS THRFL
7z

(3)  JEMEDHFY

FRAEBNEE Y BEAEDOBEY A 2 I Ft
WEDOAMEBR, CHLDE, EMLFHNL
hENROMTHE, ¥, BEREOBYE L
B VIABEOARF L CH, CHLER,

(5124 $H25 1986)

ABEELER, BA=—ERABAMBEDOBRLD
7, DEELFRE, BEELFHIALTHhOMTHE
B, 36, AAMBOGHEATLIMEDA
HHFRECOMTHEL, WIhd #EEEN
CHEBERE (t O/ 277

B % m &

UTF, BHEBEBINCAILDGE TEHOMK
FH (n), FHE (M), EERFZEME (o) BX
OEEEBE (U 91 BRRLI.

1. 73 /BEIRE (Table 4)

ATHAMERICOWTHRE Lz, ERET
FLIHERUE (ml/kg/day) NFRZBR O
BRI EN I TeD T, HHADT 3 7 BEHERK
BRML, mh LA VAMBTRREALDT
I AERE, CHE, ABEOIHKC, Sr=—%&
EEANME CILFR, DA, BEOHKCThE
hEETH 7. BHEL VIMEDA, C,
E3M L rhZhiso @t =—RAEIMEE
»B, D, F3#&oM ik His, Arg, Pro,
Val, Met X O Tyr i 8\ THiEDS, F7o,
Asp XU Thr ik KW THBEN TR EFNEE
ZEETH - 7.

2. BET7 I/ EBomsERE (Table 5)

(1) ATLHAAE AR D LB

BHh LS VHAMBEDOC, EMBRTIXERC
BT, mA=—EAEAMEDOD, FaitH
TRFHC BV TrhLh Tau & Thr 23F
BIEHETH 10, o7 3/ BTIXEN L
Mot BHEAS VEMER EFIED &A= —
BB ARER ©ix Lys, Arg, Tyr, Phe 2357
Fiw B\ T, Tau, Thr, Ala, Cys, Ile, Leu 2%
BECRTLThEhEETH T, Thb
Dy Thr © C, DilFEHEIL E, FIi#tHE,
Tau, Ala, Ile ® C, DIifEffHE, Lys, Cys ©
E, FBHCTZThZhEETH -7,

(2) AAWER & ALIAWE SHHE O LB

AIAMBOGEL Tau &M C, D, ED
SHIVEBCHETH -1, HEMEEA
Bemr=—FEAEAMBEOFI L O TIE
Wiehrote., BAT I 7BREEAEDL DN
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Table 4. Amino acid intakes in powdered milk formula groups (zmol/dl)
A B c D E F
n=_8 n==_8 n=8 n=_8 n=3_8 n==8
WEE | M 209 214%*F 201 203 202 188
mi/kg | o 14 10 24 16 19 18
Lvs | M 2027 2147 2138 2243 2425%% A 2322
y o 136 105 256 178 233 221
His M 661*B 599 697 625 T71%*AF 648
P 44 29 83 50 74 62
Ar M 724%%B 664 764*D 673 842%* AT 697
g P 49 31 9] 55 81 66
Tau | M 4 grx A 6 10%+C 8+ AC 11%+E
e 0.3 0.4 1 1*B 1 1*B
As M 2224 2676%¥A| 2345 2792%xC | 2719%C 2894
P s 150 131 280 221 261%%A 279
Th M 1452 1839%*A| 1531 1919%+C | 1793*C 1988
P 98 90 183 153 172%% A 189
Ser M 1699 1718 1791 1794 2015%A 1858
o 114 84 214 142 193 177
Gl M 5611 5384 5919 5624 6558** AF 5825
u p 377 263 707 445 674 555
Pro M 3247*¥B | 2770 3425%D 2894 3757*A 2997
- 218 135 409 229 361 286
Gl M 891 939 941 980 1066%*A 1015
y - 60 46 112 78 102 97
Al M 1442 1835%%A| 1521 1916%%C | 1783*C 1984
a P 97 90 182 152 171%%A 189
c M 142 190%*A|  161*A 209%*C 240%*AC 220%+B
ys - 10 9 19 17*B 23 22
Val M 2124*B 1953 2239 2040 2483*F 2112
a o 143 95 268 162 238%* A 201
Met | M 523%B 483 561 505 678** ACF 522
o 35 24 67 40 65 50
Ile M 1523 1703%*A| 1608 1778 1839*C 1841
e 102 83 192 141 176%+A 175
Le M 2684 2939%A | 2832 3068 3228*C 3179
u p 181 144 338 243 310%*A 303
T M 948%*B 821 999D 858 1098*+F 839
s 64 40 119 68 105%A 85
Ph M 1021 963 1077 1005 1199%*A 1041
€ - 69 47 129 80 115 99
« = | M | 28949 29611 30555 30903 34503%* A 32053
LS N 1947 1446 3651 2421 3343 3054
* P<0.05 ** P<0.01

GHICE W TALAWMBEO A L VEMETH -
7oh, Fh b ozt Thr, Val, Met i© o &4
BTHoto. Fih, FEUAT 17 B oD Asp,
Cys, Tyr & GH2VEBICEMETH - 7e.
3. HBET I /EBORGHEE (Table 6)
(1) AIFWEAREH O LE

RepgEi 813 pmol/mg Creatinine {HCH:
LD, BEAEDLDRE - TMREEEY
KWLt &b 24 vEMBERELR T3 Cys
DA, CHlftle A, EfER, Leum A, C
MR, A =— REE A EN HELH T
Gly »B, D& D, FREHMCEFhEh
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Table 5. Plasma amino acid concentrations in powdered milk formula

(pmol/dl)

groups (C-F) and frozen human milk group (G)

3
0 e oy
Ol | e | ®S N ®o Fb ©O I M MO WO ¥R O ©W MR N O D Ob 0N 00 <
o N Ot Bt o A m OdF G BS <8 A B SS B —S S AN Hal FS |
— [aM] — t— [aN] o — — %3
2 o)
© ¥ & @ ?
[<H -5 (8 M Bl NS NS B8 B O oo o s S SS9 B Nl B¢ NN B | MBS
&)
(SO o) 0]
* X @) &) x &) ©)
] * * * * * * *
g |, BS e Mal dle a8 P O O oM mo mS o Al N ma O 18S | O
N N — M— AN — on N — — %4
O]
(R ®) (OIS Q
@] X x = O x x &) &
0 * * * * * * * * *
S I | S8 oe <A AN WO —o BY e N Qs G NS SIS e BSOS S A W | B
— ~ — w N [aN] (32} N — — %2
&) &) &) &) &)
o0 * * * * *
a N AN ©Or— 0N —O Mr =M IO 1D O<F —HID It —~O —0N Mr D ANM OO0 6L o0 00
S~ N o= ¥ = NN N — — Lo
Se|[S6 S So Se S Se S S Se Sb S So Sv ZFe So So Fe S | Ak
w 4 » 80 j=f =¥ = - o o > o] 7] — - = a ) =
- [= IS o = 5 =2 a2 2 = - s g ) 3] =
% g 0B < & < B 4 0O & O < O > =2 =2 A &5 & &

*k P<0.01

* P<0.05

ERMIDEBETHY, ThHDEIA, Bljff
MEE, FRHHCSWTEETH 1

Tau & Thr DI HFE T

—

BEEN Do 1

—e

1 A VIIEERH LB OE K =~

=
BEAEIABR T Ser DA, BEEREILE, F

o,

(2) AFFHBER L ATHWEZHERHE O HE
GHfiX Tau X ATHMERF L D HEL

f, His 21A%¥, CH, FR LM, Ser 2B

-

=X
— =

WEERI, Gly o C, Dii#Ef, Leu DA, Bifj

/

N

PR 7

MEXB, D, FHAELThEANIGDA, C,

N
Ly

—

HHTThThEEENLD o T.

3?’ Fﬁf&@rﬂﬁ, Ala ﬁ‘;Bﬁy Cﬁ) Dﬁ) F
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Table 6. Urinary excretion of amino acids in powdered milk formula
groups (A-F) and frozen human milk group (G) (pmol/mgCrn)
A B C D F G
n=8 n=38 n=3_8 n=38 8 n=_8 n=_8
. M 33 31 26 29 30 22
EERAE 11 6 5 14 8 9
Lvs M 2.09 2.96 3.35 3.79 2.55 3.53 1.71
y o 1.20 1.69 1.78 3.32 1.33 1.90 0.97
His M 4.04%*G 4,09 4.81%+G 3. 36 3.79 4.28 1.57
i 1.42 1.77 2.23 1.24 0.98 1.35 0.59
Ar M 0.11 0.25 0.31 0.25 0.17 0.22 0.36
g - 0.09 0.17 0.20 0.26 0.12 0.09 0.30
Ta M 0.06 0.08 0.12 0.12 0.10 0.18 6. 31**ABC
u i 0.14 0.18 0.19 0.21 0.12 0.33 2.45 DEF
As M 0.26 0. 46 0.58 0.45 0.53 0.88 1.52
p p 0.34 0.55 0. 64 0.70 0.36 0.62 1.72
Thr | M 2.01 4.73 1.55 6.09 3.08 6.20 1.99
P 1.49 2.78 1.22 5. 40 1.66 2.69 1.19
Ser M 1.36 2.78%A 1.63 2.88 1.71 2.69*EG| 1.34
o 1.33 1.77 G 1.87 2.42 1.47 1.61 1.14
Glu M 0.93 2.39 2.29 2.30 1.72 2.78 2.83
v o 1.07 2.40 1.33 2.55 0.77 2.34 2.74
Pro M 1.22 1.67 1.79 3.19 1.43 1.90 2.36
o 1.21 1.27 0.78 1.09 1.35 0.81 1.12
Gl M 11.57 15. 49 12.92 17.24%BC| 12.03 16. 62 9.15
y P 4.13 4.01 2.62 5.13 F 3.86 4.66 2.06
Ala M 3.38 3.74 4.06%G 4. 44%4G 3.28 4.52%*G | 3,81**B
o 0.87 2.50 0.59 1.98 1.35 1.87 1.52
Cys M 0.30%G 0.57 0.73*A 0.56 0. 44*%A 0.52 0.28
y - 0.26 0.44 0.67 0.36 0. 40 0. 40 0.21
Val M 0.67 0.96 1.46 0.99 1.23 1.04 1.41
P 0.30 0.52 0.58 0.61 0.42 0.53 0.78
Met | M 0.18 0.16 0.22 0.12 0.08 0.11 0.23
- 0.33 0.18 0.21 0.18 0.11 0.15 0.16
Te M 0.27 0.41 0.39 0.39 0.27 0.27 0.56
- 0.24 0.28 0.21 0.34 0.20 0.14 0.37
Leu M 0.41 0.78*%A 1.00%A 0.72 0.55 0.70 0.97
- 0.25 0.30 0.55 0.52 0.20 0.25 0.68
Tyr | M 0.33 0.47 0.41 0.52 0.43 0.64 0.40
y o 0.25 0.24 0.27 0.50 0.23 0.39 0.18
Phe M 0.35 0.36 0.30 0.35 0.35 0.24 0.35
o 0.23 0.25 0.21 0.24 0.28 0.15 0.19
sz | M 29.53 42.32%A 37.90 47.74 33.74 47.31*E | 37.18
o e 8.06 12.64 7.96 20.09 8.38 12.87 9.52
* P<0.05 *x PO, 01

FeLof, Cys » AR L DT ER EAEBE
CEETH 7. HHRMT $ v BBICIAEEE
7o,
4. 1| BHEHME (Table 7)
{& 2,000~2,500g DA CTIX AR, BIE,
CHEBIVGENMOIHIVEHETH-

M, TOEICHLDEE, AFLERF, GIiFe
D, GHLFHLOBMCEWTHEETH-
7o {KE 2,500~2,900 g DRI T £HHH O
ERENTY, GELFHECEVWTDOLAEER

TH- .
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Table 7. Daily body weight gain (g)

h H th &
b3 2000~2500g 2500~2900g
M 32.4 44.7
A 5.8 9.0
B M 34.6 49.7
o 11.8 9.3
C M 34.3 47.8
o 9.2 7.1
D M 43.7*%C 48.1
o 7.5%*%G 12.0
E M 42.2%A 49.4
o 10.4 12.3
F M 40.8%*%G 53.4%*G
o 2.9 6.6
G M 34.3 44.5
o 4.7 5.5
* P<0.05 ¥ P<0.01
£ %

HE O AR ATRE TG FLOMEH A
—fETH 5. AERAOEAEMARIE M
IDETOEIDBN, HEMLD, VVFy
MEETUE XK, DWTHESREOML bh
fork = — N ERHEFL & B FL & e T ol
fFHEh, Br=—FRAOEEARCLTHY, %
T, BABDOEELERLLTHS.

19764F, Raiha 5V (3 H4(AE 2,100 LIF
DR AEGE R EABEOE L BEOR/I L 4
HOATHEARLE CHIHHEL, MERESE
H#iE, RBEEME mEEAEETVTRL I
HEOEOEC IR, EOHMIMCEEEL
TEFLR, EREREET > F - 20305
HEA VHBRC U ULEREL, Lt E
FECH oo L BE LI, L EbIkEA=—
ERBEHERTH s bIREHAAERTL AT
FOBHESEIX1.5g/dl T v kb,
EBEOPETIILNRE, FeEREET 1/
ERBOPRCENE £L T 54, A
/R BH® 4 Raihd OB & B L,
ER=—EABADEI NEH L1 VHI VK
HAEGRERC7 Y F~yA%BILIZ{WI E
A L7, UL, EFY 3ERAEREL 60

(3F12% H2%5 1986)

~1.85g/dl o ATEHMFEHR T AT EBIEN
180ml/kg T4 72 b9, Li¥LiX 200ml/kg %
EESTERTERRD 50z &b, TOEK
AHEBECIIETES L~

—77, WMHET 3 /7 WO L $hEFLIEH
B2 AN RAEDOHH LB ST 5.
Rassin 5,24 Gaull 5% (% Raiha » & F—
SRR DNT, Mk X ORI T 3 /R
BESEROCHEL, MBRETE, LA
ED7 3 7, BRXLEAT I /7B TATL
HAMBHIAAFBEREL h &z L, AL#A
WE CERSIEANNMERAEAFEL Y, &
h XA VIR R A= —EAEAFL ) TR T
NRETH Y, &L b ERBOEMERPT L
FLicE v, i, RPOBEIMBREY
KL TR LIcE it Lic. ZOBELBR
RGBT v ¥~ A OBEREE, FLRAER
RICEELREY R L 5. £2 T, EE
LPEAEDOE L BB E X 1= 6 EHEOALIL
EHEREANA & CIERHAGKERYHE L, FE
732,400~2,500g W E L L EDOERT 3/
e © MAPREE + X O SR Bl & % HielE L
7.

9, M7 3 BBEORE,HHLEET S
&, ALHWEBAHH TS A= —-EHEILW
BRI B\ T Lys, Arg, Tyr, Phe 235D
mAEA VHBERH L VEBETH - 208, Th
LD Lys ®E, FlEMC B CTORE
B ThHoto. BRHEGERIBRED X ST,
Met, Cys, Tau i &ED SR 7 3 7 B o RFHN
KFEETHBHH, Tyr, Phe, Ser, Val, Leu, Ile
REDRBLRFEE THH LB AT
%.9:10 Rassin 52 3, Lys, Arg, Tyr, Phe
wing <, Ser, Val, Leu, Ile } & +=—KH
BIFCRWTHBECEMHETH 7L, Zh
L ORBIEIRT 2T OFERREL, AL
ATRE A= —ERHAMBC IV THEHH
WCELEREL T %, EHEORKEEDED
DE\N L EB O NGO EFE BRI
2,500 AT (AEZHB30H) THH, ZDE
Cied s, KbV BELICIERL LS
L#FEx2bHh B, Lal, Jarvenpii & Riaihi
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L X KHEAGERCHERLAEMT AT
BRAFLR X EHE L, EEEfERCALR
TN EDEIIZEAEDT 3 7B T
AR 4~6 BTHERT 52, DI 57,
Lys, Tyr, Phe w i} 5= 128% TH ek
Beolcb b, FEEFDORME IEDE S ICRK
FHREL T3, 4H, ZOHEOHRILE D
DHTHIDT, SHEOEREEXRFOELT, Z
AL EDGRFRE I L fob.

DXL, BHAAMBOGHTILIZEAED
VAT /B E Cys, Tyr o sFREN AT
HWERLIVEECEMETH - o, T Tyr
DETGED 7.0pmol/dl T3t L CC~FHD
12.2~16.4 pmol/dl L ZE Lo 7o, RHAFE
JA1x D-hydroxyphenylpyruvic acid oxidase
HERKRFEETH D DT, —Biks Tyr fifE
BULELIERALNBD, MRCELAATHD
Tyr SBICREBELDO»L LAk, L
AL, Rassin 6% L EmEBAE&G» €1 v FH
BRI B\ T usE Phe & Tyr, Huz Tyr 23
D-hydroxyphenylpyruvic acid oxidase D {&
Tz <, B €4 vH Phe & Tyr 3%
o totedd, B EiE (85 pmol/dl) #I/RL
EREL TV 525, EEFEORETIRHEAHE
BHEA VHBOEHZE W TETNIREDE
fExRLIch DIk, Fi, OALEED
Bl b BEEN L oo, ThLE» €1 VEL
DEEEEE2.19 g/dl »% Rassin 50 3.0g/dl
2R, FELEETH e & Bbhs.

D&, Thr o MPRE L& ~=—EEER
OIS NEBICHETH -/, Fh, &P
A4 VHBED C, EMFRHTIL EFCkV
T, mA=—E&ESHAMEDOD, FMEH T
FRCRWTLhZhGEETH . ThbD
Z AR Thr SE» G+H=—EBAHAC
BOTE» €S vAIDELLHV DT, Thr
BEREOHETHH LBbh %, Rassinb?
EE LFARO A2 BT\ 5.

SE, BT I BRIE T, ¥, Cys
DRENFA=—FRABAMBEOD, FliHfic
BWTHIGOEH €14 VHBBEDOC, EMEEL
DEETH -7, Gaull 5 3 EE L FARROR

Bz TWwh, DHO Cys BIEX CHEXLD
Ho ooy, FHOZIIER XD e i
MoleDT, ERENMEEECEE L L1
Bz 7evs. —75, Met EEuEL Cys migfa &
KxhzC, EmMBEAD, FljEL b %<, Met
22 CySH ~ DI iR D b5 & & 23R
Ihic. FH0 Cys FRIIAADHEETD

b, Fio, EIBAEMGKER P HER T cysta-
thionine 5.5 CySH ~ o iz#iEE3 cysta-
thioninase DOIFEHE TFAARB IR TN B T &
5,197 Cys 3ZhBRTINEAT I /BT
HdLEHEZ LR, FABHIA~DOBLIIREH
T\ 5.

Tau 2\ Th, AP SECHEET
B0, FFCITEEAERL® Fi, BED
FTiE, Biciz CySH 25 Tau ~ O EREEH
cysteine sulfinic acid decarboxylase D iE#:
ETHEHENRTED,® Tau A7 3 /B
THHETHERLH B2 KPFRTO
Tau #EEL D, FlEHEIMGEOC, EMEELD
EETH 7. {65 2,500 (B HK30H) T
1% cysteine sulfinic acid decarboxylase %
HAHLBEREL, Cys BERED SV HA =
—~ERABAMERO Tau HESFIHRCEA L
tbELZOBRD., —F, AAMBEOGHIIAL
AWENDOC, D, EIWMIVABLCHMETH -
e, WKRHSEAE - S+ =—EREILWE
DFEEE O TIXEN I o, Blt, Tau %
AHHFDOEECTH S - TRERILCHEILIR S
BOEICH B2, ZEORENDOTHE, B
~EHEAR CFABE D ELESRETH I
Y, CySH m AR IR 5O THRILDLEN
wEdbEZbRS, Lil, Tau omig
EIEZORBIILDL A A, BEROBE L A
T 200 HAZDFENIKREL, Fi,
Jarvenpasd H'® DA 12BORBIBC T
LA v EME RO MmEE Tau 235 k= —
ERAHAWBROCh I $REETH -2 L
WHORBEND LT, FEDORM LT Tau
DBEALEBFET HbFTZV < F, ik e
bh, EHEAGEREECES = —-R9EA
DI MEWRT 3 7 BARBEE L HECEDZD
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TER TN B LIXHENTH B.

DER, ATHMBEN TR LRI T v
OMEEREIIIZEA ENT $ 7 BREO®R
EWSXh, LA, BT I BEY KT
X5 phi.

R, KEHET I BORBHEE R
Rassin 5,2+ Gaull 5 DR LT W5 X
51, BEAEDT I /BERWTIEREES
L Tl fe. '

¥ »p Y [C

FEIEABORLEMRY X 12 6 DO
AT & B AFL TR AT B A HIBHE L
TR, 7V BRBOETLEA=—-KAE

X

(124 25 1986)

HDEIMWFmHIEAVHIVERTE D, ¥
72, 1,600g DA EDOXGIROMR b Tik s AR
CXBHELAETH -7, HITEAEOHED
%, ANHME R S EBARER CRARDOFE
FTHDHDT, Shick, SHETHI 55
PRLETH 5.

b DT, SFEH 8B O N & R T L
¥, ¥, HEBHKLSEERRFROEHNY
BALET. 78, AFRORATIRLTRES L0
NBERKETr 2 =7 VIRBOBIIC I 50T
5%.
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