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[E55 ] BREZSFSESHEEMRAEEN, AT SMEBRSERFBIR . &
BB ERTMENNEDEE, FERE TREUKRMSMEREFINERTS, MRS
MEFES. fﬁEkm%iﬂﬂ,,\EPMI&tﬁwﬁaﬁi (AKP) . y- B RUERFEBKES (v-GT). p AINEEEER
VEEES (B-GD) MAEE -6- BiEABL S8 (G-6-PD) HEN S AREARER X,

[ B8 | Rt ERRE ST 54 K R ZHELH AKP, y-GT. B-GD. G-6-PD j& IHIFZMM,

[ 7535 ] SPFRALAEfEEE SD TEME AR 200 R, FEM D XTI BB RFAIEHEA (10 ZFIMR/d) .
FRIELRSH Q0EEM /). BFIEREFH Go0ZEM/J), PHIRET2. 4. 6.8, 128, &
20N, SN TFH10 R, RRARBEREFARS, ERASEASIHIT AETRIE
ERBLS, /X 30min, WRAFSS5RELHIN, HRVEBESESHER, S REE
NRE—X, MESHARNEE, AFEKR, MEANMENRERS, NESAMHTE
HNEE, ITBESRAI, MESNALF AKP. y-GT. B-GD. G-6-PD BY/ET,

(R ] EERSFIEMIEM, KBRFEEKEE, STEHAREEHMAEENRE, &
EFENSENEEEREMM (P<0.01), AREAMMNEEERERRARLCEEHEN
T, ERBEFNEMNEENEFEREMN (P<0.01), ENARKREFERER, BE
AESFISEVEMN, BABE LU ARRENRERG. F. SFI24 AP BE R TF RN
B840 (P<0.05), BEFEMNEENEAEFEERAEMMN (P>0.05) ; H4AFBEP. &FI2
A y-GTRLENHIER (P<0.05), BEREEFENEBNEFEREML (P<0.01) ; FRE
Uziﬁseoﬂﬁ,ﬁﬁM% 6 AR TREIEATIRA (P<0.05), BREFEMEENEEFEER
BN (P<0.01) ; F. BFIEEHMG-6-PDEITME 4 AFHRETREEAXTIRA (P<0.05), B
EENEMNEENEEFEERER (P<0.01),

[ 4510 | BRMEZRIERZE AKP. y-GT. B-GD. G-6-PD BYE/], SlE2EN AL,
X BRRE ; BMEAR ; SA4AR ;B ; =M

Toxicity of cigarette smoke to metabolic enzymes in testicular tissues of male rats
Maitinashi-NAWUTAYI*, HUANG Xiao-Xi*, YAO Yan-ling®, LI Lin-lin*, ZHANG Jing"? (1.Department of
Toxicology, School of Public Health, Xinjiang Medical University, Urumqi, Xinjiang 830011, China;
2.5chool of Public Health, Hainan Medical University, Haikou, Hainan 571199, China)

Abstract:

[Background] Cigarette smoke contains a variety of carcinogens and mutagens, which may
adversely affect male reproductive system. Tobacco can reduce spermatogenesis and alter sperm
function by directly affecting the testis and their functions, thereby reducing male fertility. The
activities of alkaline phosphatase (AKP), y-glutamyl transpeptidase (y-GT), B-glucuronidase
(B-GD), and glucose-6-phosphate dehydrogenase (G-6-PD) in the testis are closely related to the
reproductive health of male rats.

[Objective] The purpose of this in vivo experiment is to explore the effects of cigarette smoke on
AKP, y-GT, B-GD, and G-6-PD enzymatic activities in the testis of male rats.

[Methods] Two hundred males SPF SD rats were randomly divided into control group (no
cigarette exposure), low dose group (10 cigarettes a day), medium dose group (20 cigarettes
a day), and high dose group (30 cigarettes a day), and the administration lasted for 2, 4, 6, 8,

E&WmE
REARBFES (81660547) ; MBHE
REAXBARFES (2018D01C179)

{EEETT
LRI - AR E AR (1991—), T, Bit4E
E-mail : 1263638420@qg.com

BIEEE
KE%, E-mail : iris0912@sina.com
fCIEEH#t
FlEE R
hei=h:t]
RERH

BRI
TR
2019-05-20
2019-11-06

XERS 2095-9982(2019)12-1143-08
HEDHES R114
B‘Cﬁﬂruﬁ% A

»5| A

SERRM - ABE B, EIVE, PhitIS, £ &

J@J@ et MR R ENARNHENS
= D] HKBESRES, 2019, 36 (12) ©

1143-1149, 1155.

> A5 E

www.jeom.org/article/cn/10.13213/j.cnki.jeom.2019.19343

Funding
This study was funded.

Correspondence to
ZHANG lJing, E-mail: iris0912@sina.com

Ethics approval Obtained
Competing interests None declared
Received 2019-05-20

Accepted 2019-11-06

»>To cite

Maitinashi-NAWUTAYI, HUANG Xiao-Xi, YAO
Yan-ling, et al. Toxicity of cigarette smoke to
metabolic enzymes in testicular tissues of
male rats[J]. Journal of Environmental and
Occupational Medicine, 2019, 36(12): 1143-
1149, 1155.

> Link to this article
www.jeom.org/article/en/10.13213/j.cnki.jeom.2019.19343

www.jeom.org



1144 %&«5,@".&(&% | Journal of Environmental and Occupational Medicine | 2019, 36(12)

and 12 weeks, respectively. There were a total of 20 subgroups, with 10 rats in each subgroup. The experimental groups were exposed
to tobacco smoke by static inhalation in an exposure cabinet once a day, 30 min each time. The control group did not participate in the
exposure, and the rest of treatment was the same as the exposure groups. On the last day of each exposure week, the rats were weighed
and then sacrificed. The morphology of testis and epididymis was observed, the weights and organ coefficients of testis and epididymis
were weighed and calculated, and the activities of AKP, y-GT, B-GD, and G-6-PD in testicular tissues were measured.

[Results] With the increase of treatment dose, the weight growth of the rats was slower, the body weight of rats in the high dose group
was significantly reduced, and there was an interaction effect between exposure dose and exposure time (P<0.01). There were no
significant changes in rat testis and epididymis weights and organ coefficients, but there was an interaction effect between exposure dose
and exposure time (P<0.01). The testicular histopathology test results showed that with the increase of exposure dose, seminiferous
tubules presented different degrees of pathological damage. The activities of AKP in the medium and high dose groups were lower than
that in the control group (P<0.05), and there was no interaction effect between exposure dose and exposure time (P>0.05). The activities
of y-GT were reduced in the medium and high dose groups since week 4 (P<0.05), and there was an interaction effect between exposure
dose and exposure time (P<0.01). The activities of B-GD of all exposed groups were lower than that of the control group of the same
period from week 6 (P<0.05), and there was an interaction effect between exposure dose and exposure time (P<0.01); the activities of
G-6-PD in the medium and high dose groups also presented the same pattern since week 4 (P<0.05), and there was the same interaction

effect between exposure dose and exposure time (P<0.01).

[Conclusion] Cigarette smoke can alter the activities of AKP, y-GT, B-GD, and G-6-PD, causing testicular tissue damage.

Keywords: cigarette smoke; male rat; testicular tissue; enzyme; toxicity

MR EINREIRMEST N A RENREE, BXTF
AT EFERAEMERINRBARZ . FRIFAEZEFE
Ba700 LM EY, HPBEETE L 3000 ZMHEABH
. BBNERTER Y, SRAQCHER, SHEE
B EYRESRE. ERIMEIIER 2 FRITRE
WEERY, RS (B) H45EES, Sl
(8B) MEEMEXIETINE L, KEE (203 /d). KA
AN B M RERBMIEER, BFEE. BEE.
ESHE. EMESEERMEY, HIARMATE TR
ENREEMEREZ9IGI0. TR B89 E T InE .
Lam & ¥ R EEH 819 B M INEEIE & B #HTHE
BERETR, 5ARAERL, BRIRFEED 20 2/
B4 B THEERERF RN PG B Z1E K,

B RFRANY, 2RALFHNEERFAE
MEFRAIEPEESREENER. BEEMER
RN, AR, HARAIEFIEVEENX
5, EUEREM B LUEAFIE SN AR EIEEMR
4 12, IS ERES (alkaline phosphatase, AKP) &5
BIRERAMEFRYRNEE, SENERBABND
HNEYERX ), AP B—FSEARLEESHES, FrL
AKPENREEKREARELEREBERNZHR Y,
v- & & B ¥ BK B8 (y-glutamyl transpeptidase, y-GT) =
SNARZIFHARNRER NSRS, 25ZFH
R AAFIETE, v-GT /AR EEKE ARV (A
SRS IZAINE ), 2R AT B EVEEE VRS
(B-glucuronidase, B-GD) FEFE T XAV AES (A
MLEKARN, 5B EREERNEE RAVKEE. pEss

HIR RN FE 5, B IFHERNITEE ", 8%
WE -6- BEER B = ES (glucose-6-phosphate dehydrogenase,
G-6-PD) RANEHNEER, FETER/NENE
B, ZRIREMBARA, ETEFETEIRAM
A, EERABITEEE, & &IEERAMINEERE
#Fo FLt, AXHR5TLLAKP, y-GT. B-GD # G-6-PD ¥ 4 Fh
ESRE DERNHIE I AL FIFEF ISR

EaTRBEEFEFENEEYMRMBHER. B
A THREIEREZ, H 70% EAFEFE S HAEE
EZPSOBARPANTET, B THRORFPHNFER
HAERAE (1~2h) , A B THEREIRK (16~19h) 17,
BRI TEER. R, RRPEBEZNE, HLLa]
BEeFrEmH R ERBENEMIREY. EET
NSEERAEFNEZ-MNXE Y, TERREEFANRE
BHMRA, ARE B IRAREHEMIRERY
FEIRBEYZ N HITT R ), Haber EEIEH
TEESRENBREFNERENFRNRIXRN, 7]
BEAAR SN (k) =FHESERE (C) xBYiE
(t) o ASHRZRARIET Haber IRIC R T BURAY T IR IR E IR
NRE, MRZAARRIBT N, KMIRMEIT KR
2 3, 2B 47 FH AKP. y-GT. B-GD # G-6-PD & I 21,
NERBAZXSEERROEBESERETREERAN
HIR R IR ER R IR,

1 ME55EZ%
1.1 SREXYIRZEIRY
RHMEERAF LY R ORME B RE
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SPF £k Sprague-Dawley (SD) HEM KK 2002, (A&
79 (200+20) g/ R, SRBOTHYIFRIELSR S : SYXK (F)
2017-0001, SHIEREHBER K FE—HEER
CEBER=EH# (HES : 1IACUC-20170706-05) » 52
R NSRRI £k e SR, WS —
SUmEEN12mg/ X, FEHEEN 10mg/ =, AR
270.9mg/ o
1.2 FEEEMIAHA

WMEAEOW GRERIEFMNERERAE, FE),
B RAREEY (TR Z SR RN BRAE,
FE) , 5F2FE 0 (Thermo, EE) , BFXF (At
REZHEMNBRABRAE, FE) , BHRY (Thermo,
EE), B Oympus, BZA), BRIEETIEME (b
Rk FBRETNEE, RE) , AETIF (Leica, 12
H), ZEMBREAEEXTE (Thermo, FE), 2
EANERNE ESH=EEZL) . AKPIEFIE. y-6GTil
F&. p-cDIRFE (AREREMITIERRFR, FE),
G-6-PDIRFIE (B REYWITIEHARFER, HE), AKX
ZRER ERPEESHEMRAREGRAE, RE),
PRLOFER AEREFENEYREERAE, FE).
1.3 RSFIENHE

it 38 LA AR BLAE LA AR R A BB, 99 9 10,
20. 30, 40 /A B RA S FEH 7, XAWFRE
RS (ARRSHEN14), BB F LSRR
(48~55d) ZEAG, WEMKEHT . AIBTRE,
FRETFEFEARBOFREET. IBETRER
@ (F=12.072, P=0.017 ; F=18.673, P=0.001), Ul & 1,
AEFNERBUBTRERE, D AR, F. 572
&4, BP10. 20, 30 /d FRFIERSH,

®1 BRRERSABORPERETNIETRE
(xts, n=5, ug/L)

RENE EET BT
103 /d 29.24+3.58 20.8449.47
203 /d 22.206.68 47.84+3.87
303% /d 10.24+4.83 101.08+57.80
40%Z /d 62.53+11.51 155.13+39.81
ST ERLH 39.08+3.77 3.68+1.48
F 12.072 18.673
P 0.017 0.001

1.4 oA SHEHE
HEMERXREL—EENERGEE, Bila s

STHR4E (B4H 102, #£503) 2. 4. 6. 8. 12 AL

R (B4H30 3, H£1503), FME mAYSLieA RS

FIEAME (10ZFM/d). B Q0ZFM /). & (30
XEM/C), BIFIERS 10 AR Ba. P KR
SHNEANIEDY CR/%, H£15R) KKAKETF
B/ 80cmx60cmx80cm B FZFaN, XK A&
BRE, — RS 10ZEMR, LEBIMARSHER
EERASHNETHOEEAMN, SESHLTER
M2 FRSEH, 10 2 FFKEE 10min AR, A
HEZFHTHBENILEREN, FARZIEETSE
RIAE R, FN G, EHRASHER FTEANETE
ARR, BFIERBER, BRFNERU LS E—
REB A 10F R, BN FIRHPFIEAH
AR, BRFNE ; XL, BEESTEHAESE
E5eEE, 2EFN 2. 4. 6. 8. 128, ELRE M
ZE (1R /d). WRARTEBETERRES, Hith
RIBS LW AER. REHE, SRMBAENE
B, BERE. TRED. MBE—RIER, FREH
B
1.5 #HFAXARERFEFNR

DAERSE2. 4. 6. 8. RANRE—KX7H#t
IR AFBE AN IRAARR (REBEXEFI—KFH
BABIK), BN KB LUKE S EEERETA FEES,
BUFFRERS, SLBNRE EmhBKR M ; BRAMIZ AL, MR,
MEE, AERBNRABEGFRET -80°CKEFH
B, BaMEi. HE, TEE, BN\ 4% ZRFREF
EE, HEERK. 215, 818, 8K YA, 5.
R, BITHERE, XFEMBE TURARENAR
EMRIEE .
1.6 fFEENMMENEEHITERBEK

WA G, ILREX XM N K £, 1E7K2
A B ER K EESE, BREMR, XBAERHALR, AIE
HKET, ERITEHANMENES, TESNNM
ZNRBAR HRRH=[HBEE (o) /IWHEE
(g)1 x100%.
1.7 KEERAL53 S AKP, y-GT. B-GD F1G-6-PD
SENRNNE

FRENER D EAAR, FEE (g) (AR (mL) =1:9
BIELBIMANAIRER K, MIMAR, HEZE 0N 4°C. B
£y 20min (B0 ¥ 2 59 113.64cm) , 10000 r/min, Ff
BLEBREA10% RERENENARSTEK, BES
HREENESMERNERRE, BARENAR
8% AR, BBIHAFIZIRBPLEDS BIE AKP.
y-GT. B-GD #1 G-6-PD BY7E /7,
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1.8 FitFE SR

FIFA SPSs 21.0 R 11T 24, PRB BRIt
EAN, TRHIBH/EESHH, RRLERAYH
PREE (xts) FRimo KRB BEEZERE B ZE 9 (one-way
ANOVA) #ITHAB)LLER, 2HiBIF M L3 K A LD 118
(RNEBERE) . BAMARITHAZED RIS
ENENMBENEENREFEREER, KRKE
a=0.05, M50,

2 &R
2.1 —fRIBERANE
WIRARNBRNRE. SEEL. EEIERE. 5

RS RIF. B TRk HEMIYIERE, THEE
FER. HRRAERESHE, KRAXBRELRIE
By RENE. EREN. WIGHEERS. BHELE E
SR, MBRAR. BEESNERIKER L, B
bEE Z S RIS EEMMEIMNEE,
2.2 HERBERNZHEKXREERNZT M

ST AR LA A BR (R EE AT B) A9 12 AN IE <, SEIO4A K
BRAAERASIEMASHEVIEINMEIEILK,
BENEEHIAE K, AFR20L, BERESFHEN
120, SEEAXIERAMELL, F2. s ANARTKEES
FIEZLEHMBEE, F4. 8. RANARKEED. &
FIELLMPBEE, ZRYERITFEEN (P<0.05), #f
Hi&ITHN A EDIMERETR, Frene=53.27, Fagna=
172.05, Fxapm=5.41, P<0.01o

xR2 BERBENZARBRAEENR (g, Xts, n=10)
BYIE] XJER4H EFIEH RIE4A SEili=c:!
%28 348.95+44.13 329.154+26.23  319.84+14.43 253.09+25.68"
$4fF  396.05:47.03

389.67+21.58  329.94+49.66°  347.08+19.92"

%6/ 439.90+46.91 411.35£40.57  413.95£52.06 352.59+47.77"

8 458.86+49.79 389.24+26.72"  338.36+52.31"

F12/3

414.40+34.78

518.08+59.25 488.36121.97  449.39£17.87" 382.81+76.19"

[E] 5XEBALLER, * : P<0.05,

2.3 FRREI KB ZHMHTZ RIS R BRI
MKR3IFN, ERSHENIEM, SREAXR
PR, EARKEE 12 A, STELRKE, ER
BEFRITFENX (P<0.05), FEERSHEINEK, 5
B2 AL, WERABTESR 4 BFIBERRIER, K57
EHSHARBES 6. REARMK, PHELHSLRK
£556. 8. 12 AN, SHNEHASEARBMEIBFH
1BFEME, ZRBHITFEX (3P<0.05). AT

NEEDMERETR, Frane=3.81, P=0.01 ; Fagsa=
25.68, P<0.01 ; Fxaxm=2.74, P<0.01, IR THEERZE
FIEENE MM BRENEINER, KREHLRBE TE
FEEN

BEERSTNEMILIN, SEMAXERALLIR, HE
AWIEE 2 ANK. PHRIE2ARK, F 4. s ABIHFH
28RS, ERYWERITFEERENX (P<0.05). BELES
BYEIRVEEL, 5% 2 AL, XTHRAME RETESE 4.
8. 12 AR, 1%, PFIELENMMEREEE 4. s FF
5, EFERITFEENX (P<0.05), IFEIZITHAE
PDIERER, Frens=1.11, P=0.35 ; Famwiz=3.23,
P=0.01 ; Fx=pm=3.37, P<0.01, fE RENEMEK,
KEMERME TEEE, REFNENARRERE
B M,

*3 FREREEI KR EHMMEHAESS R BRI
(%, x+s, n=10)

Eistn 4851 B2 B4 %6/ Ry
EhARE WA

{24 0.8640.15 0.82+#0.08 0.68+0.21* 0.77+0.18 0.55%0.24"

F127

0.98+0.10 0.83+0.10" 0.77+0.08" 0.72+0.08" 0.64%0.16"

I E4E 1.03£0.16 0.99+0.24 0.74+0.21* 0.85:0.14* 0.44%0.16™
ERIELE 1.13+0.12 0.87+0.13* 0.730.24* 0.73+0.38" 0.83+0.23"
WERE 3HHRA
{EFIE4H 0.26£0.08" 0.32#0.04" 0.28+0.06 0.32#0.05" 0.26+0.06

0.36+0.06 0.28+0.04" 0.31+0.05 0.27+0.07* 0.28+0.07"

| &4H 0.25:0.06° 0.38+0.09 0.29+0.08 0.34+0.04™ 0.23+0.05

=524 0.31£0.03 0.31+0.03 0.30:0.06 0.31+0.07 0.32+0.08

[E] S3BBALLLR, * : P<0.05 ; 552 ELER, A 1 P<0.05,

2.4 KESENARFRELTK

1A, SYRARRENARMEERIFRA
LEMER, TRAREE, MABELSAN. &
W, hABERRTE, ERFRITLEF, &
RERARRA B, BRMINEEHT, B4
REMIBFARREIIER. REHL2AFHBEARREAA
AR B B FRIRFHAXT BRALE KX, B4R B
EIRAST BRI 4R, P SFEAREEN
PLAERBAMBHTIRI. B, ERAMREIMRIEX,
ERARELORL, BERRNATRAERERA
Ao 55 6 AR, PHIEAARBEAHREBABRYE,
HERRMNRAREHLD, BLEEERNEEERE
EEARANEF ; SFEARRENARFRRR.
B8 AR, F. BFIEHAREENARMMBEANLS
MWEEL, R LRBERBERERKIFAE, (NI DE
RN D25 F. B 12 BR. B SHEA
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AREAARSFEHEANRALLE, BERIZHHA
i, EERNARLEBIGEF, BEESRERARER,
BhERR E LSBT,

XyERLA flisaili=e=| aabilke=pic| [Shil==2i|

N

£12F 1

UE] 52 AELFris N EhAEE RIS ; 55 4 BRVETLFig N E S
BEHEFIZEEL. Bt ; e AELFIIE NRIBIAVALR IR ; 58
FISkFrig N ES LR EREREERIT ; % 12 A& kFris o
MEE LR,

Bl ZHhHLHE$RE (x100)

2.5 FRES TN KEEHNHLEH AKP, y-GT,
B-GD #1 G-6-PD E I

2.5.1 FIRREITHEME KR ZNALR A AP FESINE
7 4TI, MERSHIENIEIN, SEAXTEEA
HLb, 2. 4. 6 A AKPENTER. SFIEH T IPEE,
F 8. 12 A AKPIENEMR. . SFIEALHREK, ZEFY
BAITFERX (P<0.05), MEARITH A ERTERE
T, Frenz=58.40, P<0.01 ; Famzsie=0.87, P=0.50 ;
Fx54m=0.86, P=0.60, fE& ZE T 2L I, AKPHY
SEJIRBRE, MEBEERT AKP BE/EE =M,

x4 FRREFKREHNALHFAKPFHINEMR
(x10*U/g, LI AT ; X+s, n=10)

2871 %28 FEafE H6E H8E %12/
SFHELA 1.95#0.19 2204020  2.22+0.19  2.23+0.31  2.31#0.07
{EXI24  1.93:+0.02  1.72¢0.08  1.64+0.32  1.50+0.24°  1.50+0.38"
&40 1.40£0.11°  1.26%0.31° 1.25:0.20° 1.16%0.12°  1.170.29"
SFI84H  1.10£028° 1.17:0.22° 0.89+0.13" 0.87+0.05° 0.85:0.21°
[F] 534ERALLIR, * : P<0.05,

2.5.2 HFRREXEMERRERALRF -GTIENHF
7 RS0, MERSFIE0EN, SEEAERA
LbER, 4. 8. 12 AR LSAH y-GTIESIEIR, Fe AW
y-GT/ENER. BFREHAHIRE, ZERNERITE
B X (P<0.05), FEEZRSHEMIEL, 55 2 AL,
SERAy-GTENEE S 2AAHS, EFIEHY-GTE
NTEE 4FHIER, . SFELHRy-GTIEIE 4 64
12 AR, ZRYIBERITFENX (P<0.05). A%
NAEDINERETR, Frens=69.18, Fammnin=19.56,
Fxurm=7.94, 3JP<0.01, EEREF 2L INFMBZE
BYBIRVEEE, v-GT BYIE I T,

K5 BFRREFTAREANALRH y-GTE R MM
(U/g, LIZERIT ; x5, n=10)

483 %28 H4E %6 E8/E E12/8
XFHRZH 1.65+0.06 1.73+0.06  1.79+0.20  2.62+0.04"  2.60+0.00*
EXIE84H  2.15:0.45 1.34:0.10" 1.67+0.02  1.65¢0.08" 1.90+0.21"
FRXIE40  1.850.35 0.76£0.08"™ 1.09:0.15™ 1.64:0.27° 0.86£0.07*
BEF84A  147:000 0.88+0.17% 0.98+0.04™ 1.28+0.02° 1.00£0.05™
(] S34BRALLER, * : P<0.05 ; 55 2 ALK, A : P<0.05,

253 HFRAEIHME AR EZFALFB-GDIEIH
0 mFxen N, MERSHEMIEM, SEEAXY
FBALLI, FHe. 8. RAZRSEAHBGOHENRE
BRI, ZRWERITFEEN (P<0.05), FEE LS
BRI, 552 AR, {FI2H89p-GDENES
12 FEABRME, PHIEHESE 6 AFF BRI, SFIE4AE
B8 IEMRRE, ZRUBERITFEENX (P<0.05), 1
AZIT B EDERER, Faene=59.44, Fagwn=
6.75, Fxanm= 3.50, 13 P<0.01, FEEREFSAVIE N
R TEETB]VEL, B-GD BEN T,

®6 FRMEITARENALF B-GDEHHIFME
(u/g, LIERAIT ; Xx+s, n=10)

izbill H28 B4 %6 E8fE H12/
STERLH 1.53#0.02 1.60#0.26  1.65+0.19  1.72+0.11  1.89+0.14
EFIEBA  1.39:0.19 1.37:0.06 1.2840.08° 1.19+0.11°  1.030.06™
RFIE4H  1.40£026 1.30£0.22 0.92+0.06™ 0.79+0.05™ 0.71+0.02"
BFI84H  1.12:004 1.06+0.18 0.81#0.10° 0.74+0.07"* 0.65+0.20"

[E] 5XBALIR, * 1 P<0.05 ; 5% 2 AL, A : P<0.05,

2.5.4 FIRMEEXT 1M AR ZNALF G-6-PDIESIRY
= AR7A0, MEEETZ0IEMN, SEEAER
ALbER, e 12 AZEEFAHNG-6-PDESI TR, .
= E4HG-6-PDENESE 4. sALIM T, ZERIYE
FKITFENX (P<0.05), BERBNENELK, 552
[ELLER, XPER4H G-6-PDESITERE 12 AF S, KFIE4H
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G-6-PDENTEE 12 AR, F. S EHG-6-PDJE
HMNE 6 BAFEATR, ZEEHERITFEEN (P<0.05),
MRRHTHNEEDHERE R, Frane=263.26,
Fammia=37.06, Fxarm=20.63, ¥ P<0.01, FEERET
SRVIE IR BB MEL, G-6-PDBEN T,

KT FRBEN AR ZHALH G-6-PDEHHIEM
(U/L, xts, n=10)

=Gl %28 H4E %6/E H8fE F12
X HRLH 41.88+2.25 42.65+1.48 44.52+1.07  41.54+1.56  49.11:0.82"
{EFIE84H 41.85:2.85 41.72#0.03 39.60£0.23° 39.64+1.03  37.99+0.22"*
&40 37.61+1.98 36.35+0.01° 33.81+0.13"" 31.08+0.06™ 21.72+0.01**

EX240 36.20+0.08 32.84+0.01° 28.93+1.74" 25.0243.25" 19.61+0.04**

[E] 534BB4ALLES, * : P<0.05 ; 55 2 ALLE, A 1 P<0.05,

3 e

HREMNTH A RREEHHERKLZETRRM
REYN, AAREAIR, REF 2ARSHEDEREE
RERITFEE . SR RAMELL, SFfI84HKR
FERDBERITFEX. £8APR. SFIEAKRRNE
EETEREER TR, #HENHEEREESEHREES
WS THEAXNDYHREERBTNAEARENF
Fatel, ARFRR A ERIAE XS MR R =L FHRL
MR ARAENER, BRETEMRENENAR
FEFTM, RRFENEENBFEREMNN,

KHRAARREAARHERBERET, A
ZeE RV RN AR ST ERILM, SERAKRREN
HALEMHMABIZEERNBRG, RHIEE-RE™
B, RrEHRERBSHEANALARN G, MMFM
SHMIEB LB RS FHREN S, KR
MRES REXN/ DR ZAARTMET LI, SYIRIF
gfs, X NRENARREATHRAE, SAH
RER—H.

BREHEE P RRAI, AP ERRAMRMEHAL
B R EARAI RS B AR R 1L AR08, SRS, HEE
ZRESFIERIEM, RWAHAKE AP RENER. 557
SARFIAXRARE TE, XAIGESKWARRE
MPEREEG, EAHRPEREBARATIZHEN
HERIVEX ZRNNEWAKPHENEL N, BE
BY{E]XS AKP BYTE 1R B 70, BRENEIMZEFER
FHERXBEMN,

v-GT Zlm PR _E42 M 2 N AR TR TSRS Z —,
BERH#BFRANIIED, EEERELERHE
FREEFMFRP. WHERARERNERD, B

ENRESZFMABRNTER X >, XRAR LI,
ERSHE00EM, RWAKRR y-GTHIENEE4A
EFIELF BRI RAE E T, TJaEREARSE
KAAARERARERESENARZIFHAMZIHRA
BERVEFR, F2By-GTENEABETE, XA
BERMARIHR VSR, A RS ENER, .
EBNEAKRRy-GTHENTES 4. 6. RLAPERT
$H2/E, By-GTiENEREEAHS, EFEsATIRKIE
B, X5BFRERAR—H. BENEMNEETEX
y-GTHUENE® N, RENENEEFEEEREN
Ri, 7% P EFR A, HREFERRITIEHRSEE,
M RBENALRy-GTHNEN TR, SEAMRER
—

B-GD X IFAMBHIITEERS. AARF, EERS
FIEBRYIEIN, SLIRA AR B-GD /& /IS 6 ANTIEA
FIRIAR T, ERRRERREREREAEELR
AEAPZIHFHEBER LD EX, B-GDEN THEFMR
SAARNVEE0H, HMIDFIETAEINEE, MERS
BB AYIEL, &L B-GD FESITESE 6. 8. 12 A
FH2EA TR, RENENZEETEX B-GDENER
, BRENEBMNBEENEFEERE BN,

G-6-PD B WA FR X #E 55 BR BV PR R B, G-6-PDE /]
TF%, 5ERAR R B R AR AR IE NS AR B ERRRER R A
B, MEMmEANARDWINEE. AARLERETR, 2
F4F/E, G-6-PDRENEERSHEIE MM T
f%, . B2 G-6-PDHNENFE 6 AFIRIBEMRT
H28, HEMELRSHNEMNIEGM, FEEMBAE,
[FE P BE B REE F SR A RS H 2891E 0, (854
M2 ERG. L2, FHEE ARG,
M G-6-PD BYE /7. BEETEIFIBRETEXT G-6-
PDRYENEE M, BRENEMNEEFEEEREN
R, EREELARERRKRE, KB ERAER
SAEEHEN, FEHF G-6-PDENHEERSTIEN
N TR, HIME S MERES AR LU, BEE
fEE 7 G-6-PD FYE I E RS E VL INT T,
S5HMRERE—HH.

ZER, FALKRNEEZNEMNBEZTZEEE
A, FRRERE ] S| EESAARRIER G, FEH
BXEBIVENRENT, XAgERERIRE SR
FHRARRGIING 2 — KARPHERS S, BT
B ERENABREMAFASHEM, NEAFE
H—FTERR,
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