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Studies on Glutathione of Human Placenta
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BE EESIOCREERERORBESRPCHEET IBLE 7 vaF4+ v (LT GSH Lrgil), MR 14
F4v (LT GSSG L) OBMEE) L ERIER & OBIRIC S X RE LkD X 5 Ik B % 7e.

1) FEEESATCRIT 28 GSH 813, iFR24E TR LEME (2.80+1.76mg/100g tissue) #3581,
IEIRFRE L IEEDE & i RELY R U (18.8445.6mg/100g tissue, 16.45+5.9mg/100g tissue). GSSG
B, IR L R Lic 2 h @ U Tk ¥ i a8t isdsotz. GSH/GSSG Hu, EiR 88 X v ik
T ULIZ UDiER28E T0.57 L R bIEMEA /R L, FEIREHCREEDN & sERERR L.

2) WEREO GSH 813, EHRBOMEOML/STH 2. GSH/GSSG ik, EHBEOK/13DEMEYLR
Liz.

3) IERTPEERBC ST 5 GSH B3, BEMCIMEMLRL, BEFACRERERCEEYR L.
GSH/GSSG Huix, IEEEREAICIL L URRFEEBESTH1/9, EREM TR 20EMELXR L.

4) Light for dates infant O5##> GSH &, GSH/GSSG H.i} Appropriate for dates infant (L\F AFD
BEEE) DRAEDR120EME R R LI,

5) WoOMHAMKEL ZOKBED GSH B3 X8 GSH/GSSG HicowTh B e, 2,000gr LITFOEMAEHAE
WBEEL4,001gr P EOEXREL, 2,001gr~4,000gr DR X b EEHR L.

6) FHERRIEDORMEED GSH B2, JEREFH I VEMELZRL, REOBENELK SN T X VEEYRL
fc.

7 EEBBRSOMEAEC ] T, GSH/GSSH Mg, ME4E, $ tav KV 74E, $7r/—4
%@k%k@ﬁﬂﬁ%TLt.

Synopsis Levels of GSH and GSSG, and GSH/GSSG ratio in placental tissue from normal, high risk
pregnancies and mothers who had light for date infants were investigated. Results obtained are as follows.

1) GSH level during normal pregnancy in terms of mg per 100 g of placental tissue was 16.45+5.9
at first trimester, 5.60+3.4 at second trimester and 18.844-5.6 at third trimester.

2) In the abortion, GSH level of placenta was about one fifth and GSH/GSSG ratio was about one
thirteenth, as compared with those of normal placenta. ~

3) In the light for date infant, GSH level and GSH/GSSG ratio showed one half value of AFD.

4) GSH level and GSH/GSSG ratio of severe toxemias of pregnancy were higher than those of mild
toxemias.

5) In cases of neonatal asphyxia, GSH level and GSH/GSSG ratio were generally found to be lower
than those of nonasphyxiated neonate.

6) In the study of subcellular distribution, GSH/GSSG ratio of placental tissue in light for date infant
was lower in mitochondria and microsome fractions, and that of placental tissue in toxemias was also lower
in microsome and soluble fractions, as compared with those of placental tissue in normal pregnancy,
respectively. :

Key words: Glutathione (GSH, GSSG)-Placenta«Toxemia of pregnancy-Light for dates infant.Neonatal
asphyxia ' ‘
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INEFF R, RIERE O, BBk E
ATEREE ORISR oMt H < EEh T
5, o rrgFFviciy GSH L GSSG At
» b, glutathione reductase O FFEIZ LD FD
BEAEDEERTIE GSH L LTHAELTWY
%, AN R A AELENERE LU, #
& SH EERE X O ffighBEsR o EEHER: & BRI,
Co-A DiEMAL, fEEEE L TCOEH, glutathione
peroxidase = X % jﬂ‘:]ﬁlﬁpﬂ H,O0, ¥, HE
f#%, ascorbic acid DERLOBH Ik & IAEIFHIIZ
bl b BBEER B LT\ 5197929,

L7ei DT, iR REAYELDHE,
GSH oA 2B ZEDdohBZ ENHE ShTw
B L QR FHEERIC, M GSH &2
LA L, ZHICHTD 74 5 54 VEFD
HEEMMRERCHEEOBEFBCHREY DIH
TCENHETY S RTE ) BRE. )7, &
FR T ERMMERC ST A/ 2 F4 v
DIEPRI AL 5 BBVY, BIO MR - HFEROR
B> BEY OB b #kRAIh 5 X 517> T
el

Lo Lienis, BB RT3 7 25+ vEh
B% GSH, GSS5G ¥ L O'% o e bRDI-BER
BHEDZLRTWEL, FORNEE L BRE
R OBIRD BB DTSRG T~ & RIEA
Thb.

SE, EEL, HREEEIBGRTR &0
BE D —oODIEL LT EETS GSH,
GSSG %D BTz, F LTI N & FH VHMER
L\ S EBBR O T U BEE AR T
#>, F 7z, high risk pregnancy & UTCIRERRE,
ITPRAREERE D BaME, high risk infant ¢ LT light
for dates infant I3 X O IRRIEDOREBETCITE
D XS EBHERTIrEERE L. bhic, Bl
MR B 13 5 A oW T bR 2 iz THE
BRD BIERE LD THRET 5.

HRXRE L FHik
1. BFFERS
FEAISI4E108 20 BEFI544E 1 A ¥ Cik HARRE

il

HEREIELF

PHR5E 2 IR ERASE T B b h i IEE 154
B, P06, (EIRPEIENESIF], light
for dates infant MDRA#E2461, FrERRKIERDR
BIOBIZRRE L. ok, TXTOBBIL, B
B EHE~ 3 REIUNOFE L b o2 EHK
L e, .
- B RIEC BT 5 8 TLL, Apgar Score 8
RUED S 0% IERIERE L L, Apgar Score 7 i
AFD b ox{RFEREE L.

ITRPEIED 2B, B ARERHR ABIFESITIR
FEERASOSE R OTEE, BiEYST
7o,

Light for dates infant ¥ X O' AFD 0/43¥HIT,
Al o ZERRBE I AR FEIMREY 22 5 28 L
7.

TERFaR, FEUR-PRIERARE, light for dates in-
fant DR X O FAERRIEORRBIITNT, 4F

WRSTELEE, 42BRED b O LR L.

2. BRI

D PR BRI

Faig DD B MM [>T 2/30 o o AR
B REFR oo BEEHEH, Thbb, H#HE -
FIKik#, BBIREOFED bhis Wiy % free-hand
B XY R R oL ok, ZOBE, B
HEREZRDD LDICRBRB IS 3V ) TYD
ELI. ;

2) BB 7L & F I vEREE

X 117 X 51 Klotzsch-Bergmeyer DE£R
B RN EERE OBEY L.
Tihebhb,

(a) BREBBMFE

AR lg AL, £ 9fEEE D Sg/dl
» 2V vEEERNz Teflon WOrESF AV —%
JAWT1,000rpm FiEDOEITHES R — %D
ot OFR, HIIGHEIEE20PR 724,000
rpm (60,000 g), 60 fIEILLZD LEREE
o) il

(b) wpiEAbiffE
BREBRETHE S EEK Iml iIM K,CO;4
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M1 B# GSH & .GSSG BofllEE: (Klotzsche
Bergmeyer o %)

K (1g)

4——5g/dl metaphosphoric -acid
Homogenizer 1000 r.p.m.

mixture, centrifuge 18000 r.p.m. 80’

L£®E 1.0ml
[ ¢——IM K2CO0s 0.43ml
it EEH&
0.5M phosphate buffer 2.40ml Control )
(pH7) 0.5M phosphate buffer 2.50ml
+ (pH7)
it A 0.50m! +
+ L LEE 0.50ml

Glyoxalase I 0Q.0Iml
Shake 0.D.(240mgu)---- (A)

O.IM Methylglyoxal 0.02m|
Shake 0.D.(240mpu)--- (B)

0.1M Methylglyoxal 0.02ml
Shake 0.D.(240mpy)----- (c)

NADPH (0.3umols) 0.05ml
Shake 0.D.(340mgyu) - (E)

Glutathione reductase 0.0 1ml
Shake 0.D.(340mu) -+ (F)

Glutathione reductase 0.01mi
Shake 0.D.(340mu)------ (@)

0.43ml % yRin L EEWE PR L, *ohfig
% GSH oJIERE & L. |

(¢) GSH o@lE

AEEOF .~y b (lem?) w2 E&BE L,
FHERAERAE X OHBERAE LCTFR0

ERE R IR Z 7.
AR
<%@ﬁf§f§iﬁ (0.5M, pH 7.0):-+-eu-e. 2.4ml
phﬁj:{%% .................................... 0.5ml
i} R SEER AR
(}%@iﬁﬁfiﬁ&‘ (0.5M, pH 7.0)cceeveee 2.5ml
p{:l{»_ﬂ-c_h{%iﬁ .................................... 0.5ml

AEBRMIC Glyoxalase I (200U/mg) %0.01
ml X FERM U, WY Aok
#1247 F\ T 25°C TR 240my 12 313 3 BB
xRz (A).

D¥Z, 0.1M Methylglyoxal 0.02ml % A
PO LS ERMLAE, RERC RT3
RHEELX KD (B). bk, RERANO.1
M Methylglyoxal % %=&hnx WIEEE 2 RD 1=
(c).

99

(d) GSSG D fIE
GSH DRERT# 727 bic SR OpE
%#340mp P L. GSH RIEKR T NAD
PH (Gymoles/ml) 0.05ml % ¥ LD cEFR
Uits, BEMOmp 55 BB L Rb1
(E). ¥bic, glutathione reductase (90U/mg)
0.0Iml %Nz FEHCBEM LI, BRI KT
B BHEME % Kot (F). Eh, BHEBRKC
glutathione reductase A %&&inx BICEEZRD
7z (G). » | \
(e) GSH E¥ XU GSSG BoFE
i) GSH &
D=B—A—-— (C—B)
lg GSH =D x0.87% x [1.43x 2 x 107*?
=D x24.88 moles/g. tissue
100g wet weight tissue H1o> GSH &
=D x24.88x30.7*%
=D x763.8mg% ,
(* L TRIGHREL, *2 - FRIRERE
*3-.GSH ¢0.Immole (1gmole x 100) ¢ mg
fi&
ii) GSSG B
H=E-F-G
1g GSSG B =Hx0:48% x [1.43x 2 x 10J*
=H x 13.73mole/g. tissue
100g wet weight tissue HioD GSSG &
=H x 13.73x 61.2%°
" =H x840mg 2%
(* 4 - TFREHRE, *5 - FWREREK
*6 ---GSSG »0.1mmole (1gmole x100) ¢ mg
[}
GSH £, GSSG &, ##&100g H7h » mg
L LTERb L.
(£) FRMC 31 5 BERA O A E
MRy O EE L, K2Rt X 5 AR
RO, Tibb, ‘
i) A0 % AndEESE (1) HECH-
free-hand K1 TRIRAVICIEE 730 2 HRER L <.
i) MEMAEHEZIRYBRE, 0.9% NaCl T2
~ 3 EIYEH LB No. 2 e TASEBEL
7.
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il
LB
{ | 10000g
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90 580 4 M
\ 1sav—-n

RSl

i) AREE~v- 3 CHEEL 7.

iv) 0.25M sucrose % 4 fZREMNZ 7.

v) RY be /kf;’ﬁﬁa%ﬁ/\ ChREDR— b
L.

vi) 3,000r.p.m. (750xg) T204REEM L.

vii) |EiE#%12,000r.p.m. (10,000 g) 304-fEl%

R L 7.

viil) JE#c vii) THLhibE L FBO
0.25M sucrose # 0%, FHO'12,000r.p.m. 304 E]
LRI U, k%2 T CTIRB%0.25M sucrose
Iml %iN%x # 5 ARET suspend L, Thix 3 b=
VY 7oEE LT

ix) vi) &R L FEWR %, 45,000r.p.m.
(126,800 g), 100 x 10-° A.T.M. 0 EZZRAETI0
SRS HEEIL Ui, EEREEBSE S L.
F 1o, WIB4Yy1c0.25M sucrose Iml *inz » 5
AR T suspend LAcdhDF I 7wV —AnHE
L. FRD X3 LTHBLRLEDEICET S
GSH &, GSSG BaWELL. *f, ZLEF
DEEBROWEL, Lowry B*CHET TIFo7k.
F17T, BH lg o GSH £, GSSG &L 1T
Hob L. UTFTRT 7154 vEORKEIL,
VR b FESE (meantS.D.) & b >T HERE
L.

¥ 95 R K

1) vy FEBERCETS GSH &, GSSG &

5 X 08 GSH/GSSG H;

HEREIIEL S

5, &R RIT 5 GSH B, GSSG Bk X
' GSH/GSSG o F I TRT. Fv M &
BT 3517 % RARRk100g 24 b o> GSH B, FFEET
By < 128.6417.2mg ThHD, M T339.1
+8.1mg TH» FlE 0 #1/3, BETI1IHI/2,
FETii1/6, IRBECIIR/12, HRTIIHL/32
Thot. Fi, 655G EHIFEI XD <L 16.6
+6.6mg TIHE, B (3.0£0.5mg) FE, SN
¥, HHOIRC{EER R L. GSH/GSSG i,
BE20.8L b EEEX AL, 2WTIHR, R
(13.2), g, F5, 5, #HHL otk

£1 5, MEEBCRTSHGSHE, GSSGE
¥ X 0Y GSH/GSSG t

GSH GSSG GSH/
W 2 | % | (mg/100g (mg/100g GSSG
tissue) tissue) e

FF | 15 |128.6+17.2*| 16.6%+6.6* 9.2
] %1 15 | 64.619.8 3.1+0.8 20.8
i #| 15 | 39.7£8.1 3.0%£0.5 13.2
F E| 15 | 22.6+7.2 2.6X0.4 8.7
op Bl 15 | 9.9x2.38 2.6%0.5 3.8
TR | 15 3.8%+1.1 1.2+0.2 3.2

* Means+S.D.

2) e hEEBRBESC KT S GSH
B %5 X0 GSH/GSSG H;

R B s 5 ERMgo GSH &, GSSG
B X0 GSH/GSSG HaRbrchisiz, %2,
X 3wrd. #gk100g 247-» o GSH B, IR
8 38 ¢18.76+6.0lmg THh 5 2% [FIRDHEST & 3%
& ICRA UIER24E T132.80+1.76mg & 5

B, GSSG

£2 [EREECKST 28O GSH 8, GSSG &

s X O° GSH/GSSG t.
GSH GSSG
aa | o | (me/100g | (meiog | GSHESS
issue) tissue) |.

8B | 29 | 18.76£6.01* | 5.31%2.42* 3.53
12 | 13 | 12.954+7.43 | 5.70%+3.40 2.27
16 9 | 11.07£3.43 | 6.84%2.67 1.62
20 8 | 6.40%2.16 | 4.85%+2.42 1.31
24 7 | 2.80+1.76 | 4.21%2.60 0.67
28 6 | 3.44%2.16 | 6.04%2.31 0.57
32 | 10 | 4.73%2.34 | 5.78%1.04 0.81
36 | 21 | 8.72%2.16 | 4.72£2.20 1.85
40 | 41 |16.85%7.44 | 4.52%+1.32 3.73
42 | 10 | 14.20+6.39 | 4.85+1.84 3.06
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K3 Bk GSH % vt GSSG B o IHIERE 2
5 EL .

[ 2]
(=3
]

33 GSII' _
336556

N
=]
—

-
o
T

.......

. Glutathione (mg/100g Tissue)

12 15 20 24 28 32 36 40 44
~pre-term  ~-term-i- post -term

Weeks in Gestation
bars .indicate means=S.D.

IEERR L. L L, HR2SEDBRIIF O
BTN UIEYR40:8 T, 16.85+7.44mg L 4F
PRI & i IERME AR Lic. fii)5, GSSG &z,

IENR 16,8 & [TR28HEIC LR E % 7R LIch EREe
PrBLCIKRE 7 BH) & R&2k. #ED
T, GSH/GSSG [hd ¥ 7= GSH BEOFE) L [F Uk
BERR L. Tibb, B4R 8 ET3.53TH ok
& O 2% HEIR28HE U #1/7D0.57 % B b EE AT
L, FOBEHRTHEM UIERERR <133, 73 1T5F

R IERER R L. K4TABhB L5k
U o fliig 2R L. -
X 4

IEARAEB I P 5 Jof GSH/GSSG Ko 2 fk

40

GSH/GSSG ratio
S

O3~ 8 7776 20 24 25 32 36 40 44
Weeks in Gestatlon

3) High risk pregnancy 3 J N high risk infant
DM 35135 GSH B, GSSG
GSSG M |

(1D MmERE -

IEHR 9 38 1658 % T @(f‘@lo{ﬂoﬁ BRI
35135 GSH £, GSSG %5 1 1° GSH/GSSG [
DEEYE 3 TiRT.

GSH &3, 3.624+1.42mg TH D,
16.45+5.9mg 12 & 5T #1/50 {EfE % 77 Lie
(p<0.01). GSSG B3, TH[atEd.38+2.02mg
LT g T, 13.2844.28mg L3

N

B3 XU GSH/

EHEbE

101

#3 WMEOKREBHEMRTS GSH
%5 L 0Y GSH/GSSG M

B, GSSG &

GSH
(mg/100g
tissue)

GSSG
(mg/100g
tissue)

Bom

GSH/GSSG

EHREE | 51 |16.45£5.9* | 4.38%+2.02* 3.76

TEERA#E | 40 | 3.62%1.47 [13.28%4.24 0.27

* means=+S.D.

fEDOEfER R L (p<0.01). GSH/GSSG Hu,
MEEFARZ0.27C IEH RS, 76 0¥/ 13D (EfE % 7~
L.

(2) R HERE

FEPRREAERAR406) I 351 5 GSH &, GSSG
E¥ L0 GSH/GSSG H:“z:kbb'ca&% EERATIR
T X5 R L. Tiebb, IR %
5 GSH B3, BRFE2561C136.2042.72me, &
SE1551 'C((i EEFERICIIN16.424+4.96mg % 7R
L, EEM%EM %%SPDW{E%FW_ (r
<0.01), GSSG i, EEFE25HITI313.46+4.14
mg, BREI56CI29.1943.20mg TH b L I,
85 L BESICEEL N LA (p<0.01), GSH/
GSSG Hui, BEAE2SHITIL0.46TH D, EFITIR
57614.08DK11/90 (&R R Lic. flJ7, EAELS
BIE1.79TH H IEFEIRETHI4.08& LT #91/2
DIEEZ 7R L7c.

*4  [ERDEEC R 5 HBE GSH

B, GSSG &
5 L 0V GSH/GSSG H :

GSH GSSG | GSH/

% | (mg/100g - (mg/100g GSSG

tissue) tissue) I 4

E%®ER| 57 | 18.84+5.60* | 4.62+1.76* | 4.08
==

E@é“"gﬁ 25 | 6.2042.37 |13.4614.14 | 0.46
==

ﬁg*gﬁ 15 | 16.42+4.96 | 9.1943.20 | 1.79

'2.2lmg TH Y, AFD 1674l GSH iz,

* means+S.D.

3 Lig‘ht‘ for dates infant o JA#IC RT3
GSH £, GSSG 3% 1 0% GSH/GSSG Hu33E51c
. x

Light for dates infant 24@j> GSH 83.7.61+
13.49
+2.82mg TH Y GiIEIEEZEON 20 KMER R L

7= (p<0.01). GSSG %, light for dates infant
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102 e bRl A & FE Y BT BB o
# 5 . Light for dates infant Iz 35115 i58 GSH £, ExRLE (0 Fhi, p<0.01),

GSSG ¥ J U' GSH/GSSG Lt GSH/GSSG K 3s\.Ch, 2,008 LITE 2

GSH GSSG | GSH . )

fig | (mg/100g | (mg/100g GG 0.70, 4,00lgr Ll E# T1.14& /¢ b 2,001gr~

’ tissue) tssue) | H 4,000gr DL DL LU TEBEYR L. 2Bk

Lghtfor | 24| 7.61%2.21* | 13.1642.40" | 0.58 TR, 3,501gr~4,000gr b D 24,645 B T

AFD 167 | 13.49+2.82 | 11.16+4.30 | 1.20 fEx/RA L.
* means+S.D. (B) FraRRIER O GSH &, GSSG &

¥ X O GSH/GSSG iz, 7D X1k,

Apgar Score 105~ 8 M DIEKFEFI3M © GSH
B, 15.45i3.84mg THhh, Apgar Score 7
R~ 4 8 0 81 ERFER8H © GSH §4.67+
1.71lmg & L TH3IFBo®E R R LI (<

24| ¢13.16+2.40mg, AFD 1674-¢11.16+4.30
mg TH D HEEE bI2ERETH 1. GSH/GSSG
& n & light for dates infant *¢0.58, AFD ©
1.20& BB E O 20 EEE R L.

4 R ol4tlE LrhZth o g GSH

0.0D),
B, GSS5G B ¥ XU° GSH/GSSG [& mBIRa# ) :
HTriERe6eoLdins. Tihbdb, HESKE #7 FAERKIC G SRR GSH B - GSSG &
L GSH £ pBhicowTa% &, 2,000gr L ¥ LU GSH/GSSG &
. GSH GSSG
TE 8 PlOEHAKERH Tk, 7.68+1.81mg, APEEE | iy | (mg/100g | (mg/100g | GSH/GSSC
4,001gr Ll FEEISFIDE A BRETIE5.34+2.29mg tissue) | tissue)
~ +3.84* | 3.69+1.52* )
L7510, 2,001gr~4,000gr % T b DLl LTE 10~8 | 93 |15.45%3.84* | 3.69+1.52 4.19
7~4 | 58 | 4.67+1.74 |10.76%4.61 0.43
#6 HTHHELHRBGSHE, GSSGE 3~ 11 | 2.80%+1.30 |13.59+4.70 0.20
¥ X 0 GSH/GSSG FE(RFERE & (RFERE & DRI * means+S.D.
ok oE GSH GSSG GSH/ P<0.0lTHEESDD.
(gram) | PV | (mB/1008 | (mg/100g | CSSG
Ssuc [ISSue,
-, A S 51
1501~2000 | 8 | 7.63+1.81*|10.92%£4.10*| 0.70 ¥/, Apgar Score 3 QLIT O 2 EHRIERI1
2001~2500 | 15 | 13.58+2.59 | 7.98+2.31 | 1.70 Bl GSH £2.80+1.30mg %, FF{RICHEIGID
2501~3000 | 31 | 14.28+2.76 | 5.27+2.00 2.71 GSH £15.4543.84mg & K L1500 E[ER T
3001~3500 | 49 | 12.45+2.73 | 4.60%1.98 | 2.71 L1 (p<0.01),
3501~4000 | 34 | 13.66+3.93 | 2.94+2.12 | 4.64 GSH/GSSG Jic 354~C Apgar Score 105~ 8
4001~ 15 | 5.3¢+2.29 | 4.70+2.42 | 1.14 . A s h
(EERDE G AEIRTRIARE D * meansS.D. ROFHRIERFIIPNL4.19, Apgar Score 7 i~ 4

L DR EAL) O | EE{RFERESSHI30.43, Apgar Score 3 5

*£8 BEBOMESEIITS GSH &, GSSCG Bk X 0" GSH/GSSG

E ¥ #f 4§ |Light for datesinfant| 4 4§ th & i
(n=22) (n=17) (n=12)
GSH (mg/g prot.) 5.81+£2.45 1.46£0.88 3.73%£1.57
$hav FY75E | GSSG (mg/g prot.) 5.70+3.20* 6.28+2.67 4.30%2.83
GSH/GSSG K 1.02 0.23 0.87
GSH (mg/g prot.) 5.13+3.01* 1.48%0.92 " 0.69+0.41
378 —AGE GSSG (mg/g prot.) 4.55+2.87* 3.78*+1.44 2.65+1.34
GSH/GSSG Lt 1.13 0.39 0.26
GSH (mg/g prot.) 4.57+2.41* 19.38+4.60 2.30%1.73
1~ S S S GSSG (mg/g prot.) 3.33+1.97* 11.40+4.11 13.01+4.95
g GSH/GSSG ft 1.37 1.70 0.18
! * Means+S.D.

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19814 1 A

LUFToE 2 BRFERFELIFNX0.21L 7c b, {RIERFIL
JERFERE L L L CTE L EMERRL .

4 FEBoOMasECR TS GSH &,
E¥ L0 GSH/GSSG H;

FRiBRE o iR kT 53 v 2 v FY 7 &
B, 7wY—aHNHE, "BSEICOWT GSH
BL GSSG BEOEBNED LS ThsHh AL
BExE SR L. 1, EEERORIC D
TESBE BT 5B 222000\ WTfT 5 L EH
lg M7zh GSH Eix, I b2V FY 74E5.81
+2.45mg, 7 v Y'— A 43E5.13+3.0lmg, ¥]
Borm4.5712.41mg L i3 FFEER R L7z, GSSG
B3, $bav Y 7oEARGEEYRL, JH
37 mY— A0, AESEE ROk, ¥,
GSH/GSSG Huik, RIBDEL.37, 37wV — A4y
H1.13, I b= v ) 7HEL.Q2EEDEE BT
FREZ R L.

Light for dates infant 7 > GSH ¥, 7]
Vo E 19.384+4.60mg THD I bV FY T 4
B, 37w V—s0BEOHIEDOREEYR L.
GSSG Bl B\~ Th, AHELEI.40+4.11mg ¢
HPHOIVav Y T7HEOP26E, (70 —A
DEOHI 3 O BEXRLL. Ibik, i,

GSSG

N

GSH/GSSG Mz B\~ Td, BIELEL.70, 370

V'— A43IE0.39, 3 b= v NV 74E0.23THIE
SENL, 37wV —ALEOKAfE, I ra v
Y 7B OR 8 D EER N L.

DER, IFRPEEIFIO GSH Bz o\W\Ta
5L 3=V Y 7HER3.T3+:1.5Tmg T3 7
B — AZBEOK S E, FIBSEONLEED &
xR L. GSSG i, WEAEI13.0144.95
mg THH I bav Y 7HEOH3MG, 7=
V— A EO 4 E0BRERX N L. GSH/GSSG
i, 3 v=2v FY 74HE0.87, 37 vV —Aky
0.26, FI¥EDE0.18&7ch S a2 v N ) 74HE
DS EEER R L.

Light for dates infant k JEgEPEfED GSH/
GSSG i o\ T#ET 25 &, light for dates in-
fant TIX, AIBESENEL, a2V FY 74HHE
AMEL, IERRBRETIE, b2V FY 7AER
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=L, AIESEMEL ) FDIER & ek,
E E

ERARHEEC B\ T, JHEREE X OERoMm
A2 FF ViC BT RGO
BRE, HETL SOBRIER E 74 2 54 vBIFID
BERRCBIT 5 BRI S0 E 1 B
B BT B 7NV E2FF VORMFEREIREA L
SIRTW7EL, .

W, RS, 79  ORBRC KT
TNEFIFVDEHETOWTHREL TS, EE
bEROFFEEL AL R, FloT L GSH
B2, FReRISEHFELTED, 2LWTHE
CHEHEBHEELTVWAZ L AHRTE. *
7o, BB D L ICERARHERIC BT % HiEo
5bFE, JPEICd GSH, GSSG 7R X h,
SHi, BRENBYTD 5 BBESF $39.71
8.1mg/100g tissue L IREFIDO\WTCEERHEIEL
TWAZEBRHALMEIN. 2T, BHIL,
b b BB O EFITRERIC 3115 GSH &,
GSSG B35 1 0% GSH/GSSG iz > X #azf Li-.

4B, EEEREBCHE > GSH Bo%1b
i, HERmMP'"Y S IOBEMPIZOWT HE IR
Twa. BRAFVC X5 EEEmRO GSH B2, i+
#1638 T27.046.15mg/dl %R LEERBEOELT
EE BT LI U 1ER28:8 TR{EMELS. 80+
6.77mg/dl %R, ThIEED TRECREL
TEBMELT WS, :

¥, SHY X B LRI GSH Bixfehs
AR 18ET36.8+0.4mg/dl ZRL, EREHRD
EIT & & DI 2 TR L7ERA26:8 TR (K263
£1.78mg/dl L 7ch ZhBRIBEO LROEE%
AL, EEBEITER T, 2SEFEREoE
WWETHKE LI EHE LT 5.

EE X, FEBRBCET 5 GSH BE»KRELL
HIRARERRR GSH B\ Tdh, RS HAX VR
ARPA UL U, 1EJR24:81c T2.80£1.76mg/
100g tissue Cfxb{EMEZ/RL, EIREMCIILE
RETI & 2 IEREERR L. 2oz &b, B
R, ek X OREMER AR EBE,
IEROERD 7 1 & FF Vi3EEP IR b EE
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RTZEDVHER IR, CoBREL, O
kTS SH i X% BRI LHUBEROET a
W0IEER X LTWAZ EAREBIRS. FIR
2GANBRC BT B FEROREORENFE LS
B THHENEL RS, RIFHV?
X, BRWAER L LTEER GSH &I,
MetHb EEEHHE L7 b BAT2 LBRT

W5, ZORENL, IEEEYTEMLAE LTER

%, BEOEZZHIhIL BED MetHb [MfE
DREBIZ BT WD Z EAbhrs. ¥, GSH
WXE# MetHb i fEA LIEBERIC 2 hve Hb i

TTBH E VbR TW5A in vive TORILIEA
ZENTHD LD Allenet al.'? DL L, A
BMTHDES Stromme et al.’® OEHD
RIEZHBH TR, ,

it,%H@%Gi%%mbﬂﬁsﬁIOﬁT
LIz U, FIR28ETO.57E RV IEMBERRL, IF
AR CEETL & 2 EREYR L. ToZ
Lz, GSSG Bz iEafife@m LA LY
Z &5 LT GSH/GSSG ik, GSH EDHBIC
IO RESIhB. '

> ¥z, high risk pregnancy 33 X OF high risk
infant @ BAEEIC D ZKEET LICEE D 5 B CHRESI
13 GSH B0, GSSG B, Tihbb
GSH/GSSG o (E T HEH THhofk. i, i
EBITIREMERE TR & © B fo b AR
TORRICKAEIEEL E /L TV T EARE
Xh%. Schmitz®®, Askari et al.2¥, |HVi3,
MetHb Ifif 53 WED 5 VXRREIFETDO—2 D
RWEleh 55 EBT5.

IERRIA D BE CHIMEIRF BEAC S W TE
fEFIc GSH Boin, BiEFic GSH BB
AL, —F, GSSG BRRERLEIA LRI
ORI RIEFNIEES X v ik L. ok
X, AR LBEFREIEZELONRS.

EXRE TR\ T GSH B0 ETF & bhb
2, FERZE-Z D Ligy.

FERRFECOWTRET 2 &, RIEFFIRIFK
SR LT GSH B4, GSSG Eo s
RD BRI, i, FiERolid MetHb 231E

AERE3E] &

EHERCH L TEEY RTEVITARLY DR
EHLEZEbES L BRBAMK TD GSSG BOH
MLiéﬁ&W%OEiﬁﬁiﬁﬁ%O%E&%
RTBZELELONS.

fRfg s\ T b, FFBRRC RN T ok EE
FRé ATP ZEMF LTS =R F—ELEREED
LI b2 Y FY 7ThAE, FOBBI tav
FY 7 DO¥BES high risk pregnancy I X H K&
LRSI AR RENE L bRS. £F2T, 3
Fa v RY THHE, 37wV — ALE, BB HE
oWTo GSH ¥ XU GSSG i@ oTokE
LEELBbh s, b FEBCRTS I b2 v
Y 7IDOWTIL, Arturo et al.'®19 3R, F
72, v FVFBREEFBEI LV FYITOILER
FF VIZDOWTIL Jocelyn®® D& BB A,
EHEF IORBERC T %5 GSH o #ifas & o
DA DOCTOHBFTHED AR TR,
EEY, FHIEREORES JOREIRE LT
light for dates infant r ITIRAPFBRED BB O,
IV FYTHE, 7RV —AER IOW
BB O=4EI 2T D GSH, GSSG poyfitk
BrkE L. EEEREOBRBC T2 GSH &
W, $ha v KYT7HE, $2r V-0, 7]
BAEOZNEE SBERBECHFELTVWLT L
MR LT, F i, light for dates infant
OREETIE, S ha2 Y FY7HHE, $78Y—A
HEO GSH B3ER L, WA B oEO GSH
BITEHBLTWAE, COBHBL, I b2 v FY7T
HER IO 72 v Y =sNEICE TS GSH of
BOE W X570, HB\WVIE, i, GSH
DN RREDFERTH D DD, BB\, BEH
BRRLRIGOBEECER T ok ErEL LR
DHERY 5 AT\ T e, — I I 7 -
v — AAECIE, Hx O RBBER ™ OFEAELTE
FIRTWE., BB E VT ZhbOREEEER
PR LEMER TCRUG & 1T\ 7e 08 b BB BE it
B OT 5. BRI, BB T %880
BALBITROEEVBRRARBCEEY S T T—
HElBZ EXRBENS.
SERPEIEOKRB T, I 7 eV —AEE
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7% GSH BEOFAIEBEL, Ibav Y7
SEDO GSH BEoFARIRIEVDOTI ba v
) 7 HEOBLBETROERII IR TRV, &
D i, light for dates infant fi & fEgREPEE
%@ﬁ%@@%ﬁ%ﬂﬂ%?ékoapf@%@
V. o
“¥ 7z, light for dates infant o 5D B4 EH
BT GSH B23# 5%, GSSG ’,‘5‘75‘;;({9'4 fi2 3,
EEEBRBOLD L) bEVERXRTH, 20X
LR ED X 5 TR L5 b D0, BT,
B 2 LERHBIDEEL LR S.
BrikoscilEs, AWRETOoOCh ) BHECHE
Bk Ewk EAREE Lo REBSER LB
B EbTriiiz, %X@i&ﬁ%bfvtﬁht
RABMAYEANEBKE, BAR—HE, KNIIARK
BIFw, EHB TEVWEREE HEERM On
LRERHFOELEL T,
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BIRESMAHEAHRES (1977 7H) H Lo #31HEH
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