Japan Soci ety of Cbstetrics and Gynecol ogy

HARERRARSSMEE  Acra OBST GYNAEC JPN Vol. 35, No. 3, pp. 305—314, 1983 (858, 3 B)

FBAFRE L FEIROBUAZRE L Y
BT 57 3 2 BBIicBT 5 P9

 BEAFEFNERABFHE EF PR BEED
KEgxs B OB =S
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X5k SGA 1261, AGA 1261, LGA B 6 SlOITiR3TE» HAZA CRES M L LR T, BlEL
727 3 7 B, Taurine, Aspartic acid, Asparagine, Threonine, Serine, Glutamic acid, Glutamme,
Proline, Glycine, Alanine, Valine, Methionine, Isoleucine, Leucine, Tyrosine Phenylalanine, Ornith-
ine, Histidine, Lysine, Arginine D20/ TH o7z,

ZDFER, (1) SGA ik Threonine, Serine, Glycine, Methionine, Ornithine % & & it H 3 5 23,
fhd7 3 VBRI OWTIEBERZRD e dvole, (2) AGA 'Rix Glutamic acid + Glutamine % & BIC
H$ 20, o7 3 VB oW TREEBEEYRD IO, (3) LGA 1B Alanine, Valine, Leucine %

BWHUAA, Glutamic acid+Glutamine ZHBEICKH L TR Y, o7 § 7Bz > WTREEEYR
Dighyol,
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DTHE T2 Z &b, SGA RIEBWTIEEADODENIER L D STTE LIRS 9, LGA R
BUTREEHOEHITHEL D BITTELIREBEH Y, AGA R LoFMOREES B & kaW
i,

Synopsis To investigate fetomaternal exchange of various amino acids, plasma samples were obtained
from the umbilical veins and arteries just after delivery of 12 small for gestational age, 12 appropriate for
gestational age and 6 large for gestational age babies. All were delivered transvaginally within 37-42
weeks of gestation. After deprotenization, plasma samples were analysed into 20 separate amino acids, i.
e. taurine, aspartic acid, asparagine, threonine, serine, glutamic acid, glutamine, proline, glycine, alanine,
valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, ornithine, histidine, lysine serine and ar-
ginine. The difference between amino acids concentrations in the umbilical artery and vein was considered
to indicate fetal net uptake or release of the corresponding amino acid.

The results showed that threonine, serine, glycine, methionine and ornithine were released from the fetus
only in the SGA cases, and glutamic acid and glutamine were released in the AGA and LGA cases, while
alanine, valine and leucine were uptaken in the LGA cases alone. ~ No significant up take and can be release
seen in the other amino acids.

In the SGA cases only the release of threonine, serine, glycine, methlonme was significant and this may
indicate that limited protein synthesis and overwhelming protein degradation had taken place at term. " In
the AGA cases, a detectable uptake of amino acids and a significant release of glutamic acid and glutamine
can be found, indicating that the protein synthesis and gradation was moderately balanced at term. The
significant release of glutamic acid and glutamine combined with the significant uptake of alanine, valine
and leucine may indicate restricted protein degradation and overwhelming protein synthesis in the LGA
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o, FERERFHICIAGEESLR D 7 3
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#2 SGABOEHEINRMRET I / BRER L OEHEIR
M7 3 7/ BEEZE (umoles/100 ml)

Amino acid MeanSD MeansD Mean+D P

Taurine 9.33% 2.50 10.88% 4.13 —1.54%2.65 NS
Asp+Asn ' 4.30+ 1.23 4,47+ 1.41 —0.23%0.59 NS
Threonine 21.92%+ 7.29 22.99+ 7.53 —1.07£1.43 0.05
Serine 14.61% 2.76 17.04% 3.08 —2.42%1.20 0.001
Glu+Gln 51.62% 9.07 54.831+11.64 —3.20%6.36 NS
Proline 13.40% 2.75 13.53% 2.89 —0.13%0.99 NS
Glycine 21.54%+ 3.10 24.91%+ 4.76 -3.37%2.35 0.001
Alanine 52.54+18.44 54.55122.88 —2.00x6.27 NS
Valine 20.52+ 3.21 20.97+ 3.41 —0.44+1.07 NS
Methionine 2.00% 0.53 2.12% 0.57 —0.11£0.17 0.05
Isoleucine 6.00+ 1.83 5.94% 1.95 0.06%0.49 NS
Leucine 10.48+ 2.84 10.12+ 2.95 0.35+0.81 NS
Tyrosine 4.77% 0.84 4.77% 0.97 0.00+0.41 NS
Phenylalanine 6.01£ 0.81 6.16% 1.14 —0.14%0.50 NS
Ornithine 7.16% 1.35 7.48% 1.52 —0.31%0.45 0.05
Histidine 7.36 0.93 7.30Lt 0.72 0.060.49 NS
Lysine 28.93+ 5.99 28.62+ 5.71 0.31%1.42 NS
Arginine 7.06% 0.91 6.94% 1.57 0.12+0.52 NS

(UA) : pE#IR e 7 3 BBE N: BEHEEFIE (N=12)
(UA) : BEIRSE 7 3 7 BRIEE P : probability that (UV—VAJ does not differ

(UV—UA) : E#BiRmE 7 3/ BMgEE

BAMERE Tk SGA B, AGA %, LGA B EMic
FAEBEDO T I BEECEEIRERRDIRND
fo, LsL, BSBIRIET & 2 BBEE T2 SGA
B, AGA %, LGA HHICHEHEREYRD,

Fibb, SGABIEWTIXE?2, M3), &
7 3 BOFSBEBIRNE7 $ VBOFHEL H &
% &, Taurine, Asp+Asn, Threonine, Serine,
Glu+Gln, Proline, Glycine, Alanine, Valine,
Methionine, Phenylalanine, Ornithine & 1255 B
D7 3 JBEHHE L, Isoleucine, Leucine, His-
tidine, Lysine, Arginine & 58D 7 I 7 BZEUA
Z, Tyrosine 12 oW TIXEGA L & B 2RI &
DT T, BEFEMY L, Threonine, Serine,
Glycine, Methionine, Ornithine & B L
T, D7 I 7B oWTRERELRD
fehsotz,

NS:

from zero (paired t test)
not significant

AGA B (3, M4)www\waix, £7 3 /B
OREHBEBIRME7 I /V BRREELFHEL L A5
&, Taurine, Asp+Asn, Alanine, Isoleucine,
Leucine, Ornithine, Histidine, Lysine & 8 ZH B
D7 3 ) BEEGAL, Threonine, Serine, Glu+
Gln, Proline, Glycine, Valine, Methionine,
Tyrosine, Phenylalanine, Arginine £ 103 HE D 7

I /BERELCCR. Z0 5B Glut+Gin ikF

BB Ih Ty, o7 3 2 BioWwTk
BEEERRDIIDOT,

LGA B\ Tk (F4, Wb5), £7 3 /%
DFEHEPRIFE7 ¢ /  BBEELFHEL DA
&, Taurine, Asp+Asn, Threonine, Alanine,
Valine, Isoleucine, Leucine, Phenylalanine,
Histidine, Arginine 105 B D 7 3 7 B % BUA
Z, Serine, Glu+Gln, Proline, Glycine, Meth-
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309

Amino acid MeanesD MéansD Mean--8D P
Taurine 12.27+ 8.59 12.22% 7.43 0.05£1.91 NS
Asp+Asn 4.63% 2.08(11) 4.20+ 1.391D) 0.43£1.441D NS
Threonine 26.37% 6.20 26.73%+ 5.64 —0.36+1.69 NS
Serine 14.96t 2.78 16.64x 2.32 —1.67£2.94 NS
Glu+Gln 46.71+11.53 49.661+10.47 —2.95+4.16 0.05
Proline 11.71% 1.61 12.41% 1.31 —0.70%1.51 NS
Glycine 21.10% 3.15 22.81%+ 3.73 —1.71%3.19 NS
Alanine 47.62+13.86 46.32%£17.74 1.2946.59 NS
Valine 23.52% 4.22 23.64+ 4.59 ~0.11£2.37 NS
Methionine 1.81% 0.59(11) 2.05£ 0.52(1D —0.24%0.41QD NS
Isoleucine 6.57% 0.67 5.97x 1.17 0.60%0.75 NS
Leucine 9.35% 2.51 9.09% 2.90 0.26%0.69 NS
Tyrosine 4.55% 0.99 4.66% 1.11 —0.10%0.43 NS
Phenylalanine 4.97% 0.87 5.07+ 1.10 —0.10+0:55 NS
Ornithine 8.10% 2.62 7.96% 2.40 0.14%1.07 NS
Histidine 8.32%+ 2.47 7.96% 1.99 0.35%£0.79 NS
Lysine 31.26+ 3.61 30.63% 4.26 0.62£3.49 NS
Arginine 6.81% 1.96 6.88% 2.13 =0.07+1.02 NS

(UV] : el 7 3/ BRIEE
(UA) : BEBIIRINIE 7 3 / BRREE
(UV—UA) : IREBhlRIEE 7 3 7 BRIREEZE

ionine, Tyrosine, Ornithine, Lysine & 8 THE ©
73 7 BE L Wi, 20y TiE, Alanine,
Valine, Leucine "B IcFuA ¥, Glu+Gln ik

BEkH Sh T,

HEHERIC B BICBUA LR L OH I D 7 3
BT, Lad SGA B, AGA B, LGA HO&F
BRSO N, L, £7 3V BOK
BEIRINIE7 « / BEEZEOFHEIOVTAHS
LBEHRER» RBDOIB(X3, 4, 5). F

C - REHEGIR, R

Z Eb Tty DT 12

P : probability that (UV—UA) does not
differ from zero (paired t test)

#t3%, Taurine, Threonine, Serine, Glycine,

Alanine, Valine, Phenylalanine iz 3\~ Cl3 &
BiRINIET 3 BBREZOLELN, BAREDIR
ThHHLGA R, AGA ﬁ SGA #D R IE £ 43,
m@7~/@1m_®%%#mb6hkv L
T EEToD7 3 78D 5% €, Taurine,
Threonine, Alanine, Valine, Phenylalanine -2

WTIRFSEIRINE 7 3 » BMBEZN LGAFET

IIE, AGA BT3B ZELe<, SGAFTIREA
LHER 3 5 b, Serine, Glycine & o\~ Tl fEEE)
PRI 3V BRREERNTXTATRD S H,
SGA B TZ DMEIZE IR EL, AGATTIX
A, LGABETRRIPIVE WIS EFEZRT.

INRBOT 3/ BROBEHEO LK ZITIeo b
DNRESTHAH, R3INHLRSIIVHELML X
S CERBEORBHBIRLET ¢ » BEEZICOWT
X, &L L TRARE YR T REEDOXKNDDIE
W LGAB>AGABE>SGAR LIz oT\W 5, &
S5EH T o073 7 BT h EREDER
N& b, 412 Taurine, Threonine, Valine,
Phenylalanine I 2\~ T X SGA B & LGA# D
Il b BEEZNRD BRI, T,
Phenylalanine I 8\~ CTIX AGA R & LGAF D
M b BEENRD LR,
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310 b MEEDOHAAR X OB T % 7 3 /BB T 5 5% HEREEDBE 3B
*4 LCGABOEBEIRME T < / BRRE R X CEHEIK
A7 3 7 BREE % (pmoles/100 ml)

Amino acid Meéans SD Meéan2SD Mean-- b P
Taurine 14.12£3.39 11.48£2.45 2.631+3.62 NS
Asp+Asn 3.22+1.63(5) 3.24:+1.33(5) 0.20+0.52(4) NS
Threonine 27.62+4.77 27.01%+3.33 0.60+1.73 NS
Serine 16.00£2.07 17.28%2.84 —1.28%+1.94 NS
Glu+4-Gln 41.66+3.81 45.49%5 .66 —3.83%£3.03 0.05
Proline 13.14%1.59 13.23%+2.38 —0.09%1.35 NS
Glycine 24.79%+4 .61 25.92+5.62 —1.12£3.83 NS
Alanine 48.58+7.95 45.02+10.25 3.56+3.20 0.05
Valine 23.78%2.12 22.06%£2.21 1.73+0.73 0.01
Methionine 1.65+0.38 1.93%£0.57 —~0.28%+0.30 NS
Isoleucine 6.571+0.67 5.97+1.17 0.60%+0.75 NS
Leucine 10.40+1.86 9.32+2.41 1.07£0.86 0.05
Tyrosine 5.07£0.92 5.13%0.97 —0.06%0.39 NS
Phenylalanine 5.67+£0.55 5.20%£0.44 0.47%0.43 NS
Ornithine 7.50+2.73 7.91x2.72 —0.42£0.52 NS
Histidine 7.48%+0.86 7.29£0.69 0.19+0.25 NS
Lysine 31.54%4.60 32.51+4.71 —0.97+3.03 NS
Arginine 7.59£2.75 7.35+£2.10 0.25i1.01_ NS

(UV) : BE#IRILEE 7 2 7 BhYeE C ) BEHEAR, Bl tboTuwiknb DTt 6
CUAD : BEpIRINERE 7 3 / BRI P probability that (UV—UAJ does not

(UV—UA) : IEHEIROEE T ¢ 2 BigExE differ from zero (paired t test)

NS : not significant

E5 ABHOBEBHHIRMET ¢ VBREBEE (,umoles/l()Olml)

D>

< I (FENR) hE o7 3 " BROBEE
SARTER DT A IERORBZ LS 5

-
7

i

Ju
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Amino acid SGA # AGA %t LGA #
Taurine —1.54*2.65" 0.05%£1.91 2.631:3.63*
Threonine —1.0741.43* —0.36%1.69 0.60+1.73*
Serine —2.42+1.20 —1.67x2.94 —1.28+1.94
Glycine —3.37%2.35 —1.71£3.19 —1.12%+3.83
Alanine —2.00%£6.27 1.29+6.59 3.56%+3.20
Valine —(,44+1.07%** —0.11£2.37 1.73£0.73***
Phenylalanine —0.14%0.50* —0.10£0.55° 0.47+0.43*
* or ° P<0.05 Student’s t test
*Ex P <0.001
Z =K ETBHENRD D, b b TEHEES RN I ERR
e FRIEDT ¥ BRBEHAT 50K, R WIS 5 & L EIEEC, BB S Y X
EEAABMBE FEEIR) L RELENBHT RT3 EEZ2BRTWAY, i, & FRRIED

BB % B LR L THUA A ISR
JBIMERYERT 5T, KREBST#E
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K3 SGABOEHEIRMET < / BREREZE

Amino acid (Uv —uA) P

Taurine NS
Asp+Asn NS
Threonine 0.05
Serine 0.001
Glu+Gin NS
Proline NS
Glycine 0.001
Alanine NS
Valine NS
Methionine 0.05
Isoleucine NS
L_eucine [ NS
Tyrosine ) NS
Phenylalanine ) NS
Ornithine 0.05
Histidine NS
Lysine : NS
Arginine NS
| I 4 A Jd 1 i L A N —
+5 4 +#3 +2 +1 0 -1 -2 -3 -4 -5

{umoles/100 mi)

PAT S B [::] RLAT S IB

INHGERCDI L OFEEHET I VBOM TR
LIOBHEIND EZLDBRTWAEY, TR
RT3 7BEBLLCRRKE, 7vE=7,
rvTF=y, BB E LB ITHOBREES
BN DTH BV,

L ATHERMBERIICERL CEEL A, I%
BRI A L ORTH D, BHE - A - BRIEH
OWBERZBIBREVPBE I N TS, BEITERE
IO HEEIRSWER Y W00 TSRS h
%, Lich > THEBER CHRERIBERCH N,
BEO# - BRLO 7 3 /By S35 F R
BOZThZ I RBLTWB EHEIND, LD
THBIROLOL T I/ BERE EFBIRLOZADL
YHEBRENT LY, v rRENEERY
AL THRBIY EDX ST 3 7V BEEUAATY
D, BHBHWXHIHHE LT\ 5 D0 HELZ R BE
TH 5D, f

e FHERCOWTET § BOKFE - kR
EEVBEHLALLDELTE, ZhETIESL
BBHH, TehTHROIOIEIRREEA O HEB
ek PREIRRED X 5T 3/ BRERIEERL ot

i
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K4 AGABFOBESHBIRNE T 3 BEEE

Amino acid (Uv —UA) P
Taurine NS
Asp+Asn H NS
Threonine - : NS
Serine NS
Glu+Gin 0.05
Proline NS
Glycine NS
Alanine [___ NS
Valine NS
Methionine NS
Isoleucine NS
Leucine NS
Tyrosine NS
Phenylalanine NS

~ Ornithine NS
Histidine NS
Lysine NS
Arginine NS

L Il 1 1 4 i, A A 4 y —
+5 +4 +3 +2 +1 O -1 -2 ~3 -4 -5

(umoles/100 mt)

RTS8 [:::] AT § /B

BHEL TV e WC AN 5% 4T I
7o, Thic X, 1EE6 2 Ab 9 » ADRBIE
EEIR10A B DRI E 7 3 7 BEEUA B DRI A3 0
Y ELOTHBEWDS, Tibb, Fudis7 ¢
/@@@ﬁfﬁ,ﬁﬁﬁwﬂﬁ%Qﬁﬁifm%
Bix Alanine ¥ R AKE L L, KEHEDOT7 3 /B %Y
BUAATWA, L LIEEREIOY B TRk
Alanine &, fLWXIZIELAT 3 7 BROBZEEAL
tuwbhs, ¥, 7 I 2 BoEEOBT
i, &R 6 7 AhD 9 » ATk Glutamic acid 2%
FEThBHH, EEI0H AT BE R % Glutamic
acid 120 2T Glycine, Serine % 77 » KE I
HI2Xowins, i, 737 8F0BBE~D
IERBITE T, ERE6 » A Ti1x530mg/kg/day,
IEYR 8 — 9 » A Ti3277—406/mg/kg/day, iTHE
104 B# ¥ ©1X18mg/kg/day & ERGICBITE N
IO EEIT B L5,
IERRHOBNC L A EE e VRO T 3 /8
DEARE X OHHEE ERDZ ELThHBH, &
D X 5 IefER A SEITT IO/ KR & B % L iF
R CCHRIBEOAE JERD LEEK
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M5 LGABOHEHBIRMET + » BREE

Amino acid (Uv —UA} P

Taurine NS
Asp+Asn NS
Threonine NS
Serine NS
Glu+Gin . 0.05
Proline NS
Glycine NS
Alanine 0.05
Valine 0.01
Methionine NS
Isoleucine NS
Leucine 0.05
Tyrosine ) NS
Phenylalanine NS
Ornithine ] ) NS
Histidine [ NS
Lysine NS
Arginine [ NS
[ 1 L i i Jl L | | A ol
+5 +4 +3 +2 +1 0 -1 -2 -3 -4 -5

(umoles/100ml)

LRT L IE [:] AT T /B

i3, BEOKREEDEVCLY 7 3V BOEAA
BIOWMHE EROBE LT Bie>TL 5,
BHOT I /VBOBBBIREEEZLFHEL D A
HE, DT 3 7VEBD 5 bEUAALEK X OB &
nN5H7 3 7BORE NS &, SGA BETII R X
naH7 3 BoEENIE L, AGA FFTIIEUA A
BIOHREIRET I 7BOBKIZRIEELL,
LGABTRERAENS T I VBBOREEI %, %
7o, BHCTHEBRIUALZBI OB IS T 3/
Bizow<Td, e PRETRF-KEEI RS
Glu+Gln 2k < &, SGA ## <X Threonine, Ser-
ine, Glycine, Methionine, Ornithine % & &.IZ K
HL, AGABTRERRIGAAR I OBEL T
WA T 32 BRIk /e £, LGA # T (X Alanine,
Valine, Leucine #HUAA TW 5, b bRRIRIC I
TIX7 3 7 EX BT HHRAORBEE A HEL
T Ab, BREGEEXERT ST 3
JBREEET 3 s BocERAEh, REEEN
SBRINTELRT I 7BREIESET 3 7BOWT
WHEhE, IOoOTHAREORMLO>THE
L7 EER 38D 5 b, SGA Bt B\ TR IEER

- HEMmESEI S

DHBRERL D VBATH Y, AGA BT R
THBRETDOER & DETIZIEFESH LAV, LGA
HEBVWTRREEAOERPDBL Y SBEAT
HHEEZLND,
DEREADT I VBROHMEEFERIEDZ
LB &, BENRENRDLOND, SEE
BLIISEB D7 3 VBD 5% Asp+Asn, Glu+
Gln, Proline, Methionine, Isoleucine, Leucine,
Tyrosine, Ornithine, Histidine, Lysine, Arginine
DIIHE D7 3 7 BIBEARE ORE & SR
BIE—EENMRIRCERBIT L5, Lo,
Taurine, Threonine, Serine, Glycine, Alanine,
Valine, Phenylalanine ® 78D 7 3 7/ B D &
BiRIIE 7 3 BREZEIRARE OKR/NDIRIZ
LGAF>AGAF>SGAFE L VORI AL R
5 (%(5), L3 7> % T3 Taurine,
Threonine, Alanine, Valine, Phenylalanine © 5
SDT I /BT, &7 3 BOFBEIRNE 7
IV BRBEENENDAOEC T TENT S,
L2L, BObD 2207 3 /ERTH % Serine &
Glycine Iz 3\~ C ik, FHEIROFET 3V BIZA
DEDEHEATET S, LR T2D7 3 VBOR
BRI 7 3/ BRREEY LT OHAFRIT
B L C&hic& 2 A, Taurine, Threonine, Valine,
Phenylalanine i %\~ T SGA & & LGA BRI i@
BB £ %Z», ¥ i Phenylalanine iz >\ T ik
AGA 7 & LGA HHC b BBEXRDIC, b
7 3 BRI OB OV, %7 Threonine,
Valine, Phenylalanine ® 3 2 WE7 3 VBT
HY, KB, FF, BrlLloBEEREZOEAMEKD
—E LI BVECSBEREE T, Thih SGA FF
T A, LGAFTRIE, AGA FFCRFRFOH R
DfEZRL, L2d SGAF L LGABHTEREEY
BB EVSHER, AEOOERETEESIL
BTehb & SGABICRE W TREEBHDOSHRDOT
DEATH Y, LGABETIHBREEDOER DI HEE
ATHY, AGABHIFZoFRETHID EELDLR
%, EMLAT I 7 BTH B Serine & Glycine (3
LGA %, AGA B, SGA % B U CADETHA
REOKNOIECET B0, ZhXGEEGIS
BINTTEIT I /7 ERYHEHT2HE, &
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BEODBENSL Y 7 I ) BRBHENL L
#uiE, Glutamic acid & Glutamine DIz Serine
& Glycine % By R LT HHiE 2 L ChaRAEPMIC
SRR E EELRVE SRS LTS EE L
bIb, HROREPRI0N B O IRITIEIR 6 5 A 2
59 H» BopsIRIE~T, Glycine, Serine % 2>7z
D RBERHKET2ELER LS, RERFERI
IBEzn7 3 BoBEOTLIEER DS
B2 5721 Z vk Glycine, Serine DT
BHETH OTHH 5 LB b, Alanine &
Taurine (3FENEAT7 I /BRTH Y, SEIDOKRERT
BRRAREIOZBC IS WCENLSAEOEHBICH
e TELL T BT ExRR LI, HBH92% 20
C Alanine X EEHEOEHBE X 2 5B E 1K1,
TOBREENAIIBI LD 25 LIERHELIC
2, SEORKRITIZNEEIEL T\ 5, Alanine &
Taurine XA E~DIEROBITEN L, Lrd
ErbADEHBEIbI D TELLTWD Z &
b, BARBORE LEBHEHMRL, EHEND
BA SRR R EAOSREL LCDT I /B

LT, FPRRERODBIBEARICIIRE

EHOLSRREYDOT I 7 EEROEE L RI-L T
WhEEZbRA,

AIPRS v POV TEHBER O ALY &
BHmEomMBEE 7 1 » BEEZLHIEL T,
ERBBXI TN LT hoEHRTREI LT I /B
73 EYEBEDIENET I VBT I FERKER
LT EELTWB EWD, Thbb, B
BIY Glutamine, Alanine, Glycine ZH L, B
Glutamine % EtiA %, Serine, Ammonia % # Hi
L, BBt Glutamine % EUA %, Alanine, Ammonia
ZHH L, BFiE Serine, Glycine, Alanine, Am-
monia, Glutamine #BUAATW5, 2D X 5%
NENDERIEBED 7 3 7 BEBUAAL, BT
BT EMD, ThbD7 3 /7 BIESE» SESRA
73/ ERESLWOIEKRTT I EERGETH
BEEzT, WOIBREZBHERICETS 12D
SR LT, &7 I/ BROFBEDIREEEY
HEL, FoExHEKAZ\ Alanine, Glutamic
acid, Serine, Glycine, Glutamine % £§5105 B
e PRI 7 3 BB R & F 2 7, REBR T,

B
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Taurine » fEXfE A K X WL w5 2 & TR
Alanine tERETH B 05, Taurine /7 3

P EERETH D EEZE DN, T I EERGE
D ThH, BARBE DK EBEIR L CHBEIR
BEZEZ,LE»bADEHE%Z T 5 Taurine,
Alanine X HEED 7 3 7 HERETHD, B
AREBOKNDNEBERL TEBEIREEENAOH
BN CZ L3 % Serine, Glycine iz —JFa M D 7
I VEEBERAETHHEEZD,

BrkbbeoZd, HEEEAKRELEH Y 2 LIk
REFCERLABBEELET, i, HEMEE @
HETIVE LA EERMOEE LT L5,
BT VE LICHEEL B & X OBIHERE D LTI
WMBLE T

X W
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