DOI:10. 13471/ j. cnki. j. sun. yat—sen. univ (med. sci). 1990. 0033

¢ 928 s

P ER RS 199045113855 2 i

275 - o- RIR DL S IO = B 4 L
Y LR R T

E

Gy

(R BRGEBRE)

B OE SO HBEA TR & bEE (GSH-Px ), B KEEE (GR),

(SOD ) K4tk (GSH) S E#TTWE,

Y B AL

HRPFE, OFELGSH-PxEHEBERT K A, X

WSS A LBIHALRE IR TH —EXFR; OCG6PD tZ MR A GR HERBERTENRA, 7R GR

T8 S

Fe— PR L RN /2G6PD i GSH R TR RN, @G6PD it Z KAk A B 4 L

GSH& B3 838 TF MM IE 3 0F s {8 GSH & B R (6 7T BB 2 9 308 42 LR ML B LB 3R 45
X G6PDHZE il AMHKIELE FRHKIEE SHLYLALE S0k

45 ¥ -6- B BR I &1 (glucoseg-phosphate
dehydrogenase GGPD, E. C. 1,1,1.49) & =
FER B LR AR L A B . A2 GePD
RZHEILPEHY—HAERERHER (—
MA2~TR) SHAFHEILEE, BELE
WGEE. RERSRAERE KB H L L
GePDih = Ji i Rt R N8.7%, M kd™E
FAEJLEEE H21.7% Y, ZE GePD T ik
X, G6PD [z R JLifaa £ IENEE
JF . Doxiadis S5}t , #htAY G6PD iE %
Az JL AR A B ILRE &2 242 8 67.1% , T G6PD
{2 A JL i BE 2L 32 ML RE A R K945 % o
B4 A LI E S AR H N —HR T F
o

G, P M HADP v><
6PG \NADPH

GSSG

Y& PR AR e BT A LA IR 25 T T
MERNAFAR, MELLLEE S THL
ARk, BrdLer M 13k SR P RS A S
RS REHMND, LS Z RS
LR AR EH A LS KA R — ek
Fo YT YIM GoPD fi = & 5 E NADPH fiI
GSHEE WA, MMHIALEN TR TED,
A SO BB A T R b B A L S R &
BeH o # ki (GSH-Px) | AREHK & R
B (GR) | @A Ly ¥ife B (SOD) K 4 4
MaGSHE R, LT Hi4: Lo s EmA it
i, BRI SRR RS
IR F IR AR R

LN

GSH

MEE crgiig i R I

#oAt B m &
R R
B2 LR ILS6HY . BEHER A AL

e RTRCEEIEE LY SRR S

Wk L2s 1 B, 20 Rk LT 4 (MHD ) 35
JA R HEERG6PDEL = Ji (MHDb3E I >75% ,
GePDj 2 HEMHbIE [HR<75%), HEARZH
PR AT, WM A S LR bR
R 5 B 7

e 464 GEPD fl 2 vl JLEF ML, 118 4



GePD ez e AAME kL. DL _E 3% 61 3%
G6PDH 1% 1:1112(GePDG #: < 7. 0EU/gHb)2!
5o
4L 40)fa GSH-Px, GR, SOD i} & &R f
Beutlerff: 7 11 /5 1k, GSHS U2 R HALAE
F &Y B IWDTNBE 43:157,

2 3
GSH-Px, GR, SOD % GSH [E#{§ GR
K SODH i H 3 k JLAE IE % [ RE o 430t
SERIET X S MR ENIE E M, 3t 5
#£1

. 29 .
ICSH'® f; Beutlert*}{iyj Z: ‘4 (4 pE {7 b %E. [RIRF
W E T AACSHIIE R WM (K1) .

W IE W W LA WE M R g, 4R
BB )L GSH-Px {EH: BT B A (t=
5.108, P<0.01), GR I ok & 3% % FHRA
(t=6.140, P<0.01) , SOD & Jt GSH &
B R AT A L W B 2R

GePDfr = & GSH-Px, GR, SOD 7 GSH
B RSB IR LT E N GePD 2 iy
BB L JL4E 41 i GSH-Px, GR, SOD &
GSHHE 7 Tl (580 ).

IE % h ] A4}y GSH-Px, GR, SOD fij J; GSH 77 it ( X +SD)

a n GSH-Px* GR* S0D* GSH#*#*

®oA 36.70:£8.57 5.56+1.49 149116 = 269.62 2.82+0.52
CEIED (44) (45) (44) (49)

o4 JL 27.04+ 4,61 8.46+1.89 1823.€6 + 353,41 2.53+0.29
CHIE (14) (14) )] (11
ICSH 31.35+2.97 10,4 +1.50 — —

(10) (10)

Beutler 34.2+4.77 10,44 1.50 2254.8 + 303.0 —

% HU/gHb,

** mg/gHb EU ( enzyme unit, RFGHEHAH )

B GgPD k= # 41 4y GSH-Px, GR, SOD }; GSH & 4 ( X +SD)

4 a1 GSH-Px* GR* SOoD* GSH#**

® A 34.86£11.21 6.62+1.43 1671.28 + 285.41 1.69+0.51
CHi% ) (20) 27 (20) (30)

B o L 25,61+ 8,68 74884£1.73 1694.32+22.07 2.10+0,32
%D an an (9 (11

Hifi. ® EU/gHb ** mg/gHb

Xf# 2 BTSSR A B, G6PD fii
Z it JLGSH-Px 1% ¢4 8K T G6PD = g
A (t=2.622, P<0.01) , MGRIEHMBE
TR =2.316, P<0.05), SOD {E#:HI
GSHERA:GePD iz LS RAR BT
BE xRS,

GePD @ ZH ST E X MAL A K GSH-
Px, GR, SODMEGSH & B

% 3 B/RGePDELZ I AGREH: B3 5T

G6PDIE % i A G6PDEZ it A K Hi 4 JLEGSH
FENEZFRTIEERA, XhEWERE
£ GOPD e Z HMIE W BRI T BE 5

ito#

1. SHHBIMLE GoPDHNE LR
371401 6 B O, 555 AR LA 5, TGS H-
Px A HLO M TR, DI B LAk
HA AL WA AER W% Ro A KRBT C6PD



.30.

%3  GePD iz HAHIEHX 424 GSH-Px, GR, SOD g J; GSH & R IL &

LB W #H 0GPD @ F 4
% W @/ o5 i X+8D B X 5D t p
GSH-Px* B A 44 36.70+8.75 20 34,86+ 11.21 0.891 0405
Fral 14 27.04+ 4,61 11 25.61+8.68 0.591 >0.05
GR* B A 45 5,60+ 1.40 27 6.62+1,43 2,973 <0401
s )L 14 8,46 +1.89 1 7.88%1.73 0.790 >0.05
SOD* B A 44 1491.46 + 269,62 20 1671.28 +205.41  1.306 >0.05
L 9 1823.66 + 353,48 9 1694.42 + 422,07 0,701 >0.05
GSH** B A 49 2,32+ 0.52 30 1.69+ 0.51 3.015 <0.01
Fra 11 2,53+0.39 11 2,10+ 0.32 2,790 <0.05
Bfy, * EU/gHDb %% mg/gHb

g CRARFAIL) GSH-Px i #1: 5
HMIERBILEKLR % 3 R Anderson &
(1987) X =FGePDAE R R ( Mediterranean
Ferrar I, Wiiki@3 28 ) iy GSH-Px JF thitfy
e, EREASERBVEBEEIER
RPRFEERIRLT C6PD i 41 41 M B IR 3%
MALENFRLE, ALREELFE)La
4 GSH-PXE ¥ BERT A . Gross
ARPBRE, HERA R BT IILRLEA
72 )L GSH-Px W ¥ ¥y RIREPRMG o Az JLIXE I
P PR AE BT A2 L M BE B A2 A i
$i 3. Nitowskizg g, H,O0,%f%i4: )L Hf
BIREPEE ALK, 7 4 FyMHDb] Heinz /)
ERHBRAZ S . HRIMERBIELRKEHO,
KW REH Fa ke HO 845, & &
ARG BN, £ARESBANF Pl
SREHRL, EELHAEJLGSH-Px FHMET
st FH G R FAE LI L H: 25 95 W RE A — e 4
Mo
2. BRAEHRKIEREE GRYEHEMR LW E Bk
W E1E R A5 CSSGIER R 7 GSH,  LIGRE 41 A
FREGHPIELRE S . R ER GPD iz
MACRBE R TFEHBRA. BRGRAEKNK
FERRAWF, NERFRES —ZHF R
(FAD) &4 HTE#ITE AR SFADE &4k
WHEBR . FlatzZ 53, GePD 3% GR Y
FADWMHIRH G R, Tk95% ., MIEHKAN

H69.4% 1% Ff BGE6PDE Z iy 4 4 i o 3 3
(flavine ) & RHAh# F 4> (EIEFAD)
KRR, UGk GePD = o 41U 7E ¢
FE RSN AERE 18 o 8K B s 4 AFAD
FeErg GR G, DIOMIEILIIRE 09 50 % 1.
G6PD it ¥ 3 b T B AR BB s Bl AR 5L S i
TR, ORI PRI BE b
FME 4 B G 6PDIE o 7o GSH 5 B F & T i L
BN o A% SEIR IRAE S 37 42 LR ML GR 4tk B
ERTHN, MGePDEZ M4 JLGREER Fi
BV R FR . fiYawatalElifE, M
MUW KPR TRALHM, HpFm GR
R BFADRIRT, SR Bid: JLec Il B4
— AR T RAR GR B L, Hid )L
GRI R Z B RINSE M P GePDRT B Z (M58
mi, GePD FZ R MBLAMLENTRT2M
%K —Bi )5 A A i GR 1% #1553

IR

3. @R{tysiLm SOD B EHFET
N & HRTLECE, Wi E A MR FE
AEEEHBEEEEWER, FAKES
AR O WA —~ERXR, ET GPDH TS
PLARDTAULRE S FE A X, A iR X SODRE 7
T, #E B8R GoPD f = o1 40 i KBS I 1
HSEESBELE ¥ £ &, Gerli, Anderson!”
FUREL R RS R Frd: JLI LSODE #4:
SRALBE 25, #AREAGEDILIRHR



AL AL E LR, (Bt GePD it Z S5
7 ML T3¢ 6 BB R P e o

4. TRBESMEHEL(GSH) GePDEzfE
GRZHEENADPH/A: R £, GSHER A= il
2, BRGEN T K. A AR IREGePD
BZFEIILRRACSHE B Y BEMTHNIE
WXt o {H¥i4: LG6PDE = 41 GSH F [priE B
R AGEPDELZ 4k, %8 GSH T 7]
B2 GePD M Z B LB ™ A MM EE K
R |

2 LA DIE N, o 41iGSH-Px GR SOD
Fi§ I k72 G6PD it Z Bk JL 5 IE % %4 LR By
T BFE 2R WIRRH A BB LB RR I
i % DL P AR LS O T O ok B GEPD ffh = T
SEAL M 2R . ERAMHT RIS 5
Bk, SRR JLEIE AL E ST AR . AR
T ZAEEEMEM, GePD gz 4
AR B WA B BE B Ok, R R HA L
JH o XA DR R4 GePD = 2 3
FEILLEHES LR AR 2 ~ 7T REE
SRR IS I o T B WL S AT 1 i — AR L

s £ X W
D10 SOReE, W, WAELEE, LR, dbg:A
TR, 1982:134.
[2] kA48, %, oyl azkhEAEY
fii . HEW--BRBEEHAHEER

5315

-6-RMRB AR, PAEEERBAE 1985
8(2):111,

(3] Beutler E, et al. Red Cell Metabolism, A
Manual of Biochemical Methods., 3rd ed
Grune & Statton, Orlando, FL  1984:
72~84.

[4] #4545, &, RO MK GSH @ NEE
EXPRTBREE, PEEXRBRE
198537(3):172.,

(5] Beutler E, et al. International Committee
for Standard in Haemotology: Recom-
mended Methods for Red Cell Enzyme
Analysis. Br J Haematol 1977,35(2):331,

{67 Anderson B, et al. Red cell GSH regen-
eration and glutathione reductase actlvity
in G6PD variants in the errare farea. Br
J Haematol 1987;67(4):459.

[7] Nitowski H, et al. Studles of tocopherol
deficiency in infants and children . Pla-
sma tocopherod and erythrocyte hemoly-
sis in hydrogen peroxide, J Dis Child
1965;92(1):16%,

rs] Cohen G. et al. Glutathfone peroxidase:
The primary agent for the elimination of
hydrogen peroxide in erythrocytes. Biloch-
emistry 1963;2(6):1420.

r9] Flatz G, et al, Enhanced binding of FAD
to GR in G6PD deficiency. Nature 1970;
226(4):755.



STUDIES ON THE MECHANISM OF G6PD DEFICIENCY
RELATED NEONATAL JAUNDICE

[ : ANANALYSIS OF ERYTHROCYTE
ANTIOXIDATIVE ENZYMES ACTIVITIES

Wang Jing Du Chuanshu

( Department of Medical Genetics )

In order to explore the mechanism of glucose-g-phosphate dehydrogenase (G6PD) defi-
cency related neonatal jaundice, three erythrocyte enzymes and reduced glutathione(GSH)
contents were studied, The results showed that (1) neonatal erythrocyte glutathione per-
oxidase( GSH-Px) activity was significantly lower than adult’s, (2) glutathione reductase
(GR) activity in GePD deficlent adults was significantly higher than those in normal
adults, (3) decrease in erythrocyte GSH were found in GgpD deficient adults and new-
borns. The results suggested that decreased GSH-Px activity in neonatal erythrocytes might
interfere antioxidative activity, the low level of GSH in GgPD deficient newborns
seems not an important factor In causing neonatal jaundice. Increased GR avtivity in
GePD deficient adults may compensate diminished GgPD activity and GSH in erythro-
cytes.
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