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Effects of curcumin intake during infancy on Nrf2 and Nrf2-targeted
enzymes in the kidneys of fructose-loaded female rat offspring exposed to
maternal protein restriction
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[Objective]

Excessive intake of fructose induces oxidative stress in the kidney. Moreover, maternal
malnutrition during pregnancy and lactation increases oxidative stress, leading to renal
diseases later in life. NF-E2-related factor 2 (Nrf2), a master regulator of antioxidants,
regulates transcription as a target antioxidant enzyme, including heme oxygenase-1 (HO-
1), superoxide dismutase (SOD), and glutathione peroxidase (GPx). Curcumin, a polyphenol,
has antioxidant properties. Furthermore, curcumin intake upregulates Nrf2 in rat kidneys.
Curcumin acts as a free radical scavenger and suppresses oxidative stress. However, the
effects of curcumin intake in early life are largely unknown. The aim of this study was to
examine whether curcumin intake regulates Nrf2 and Nrf2-targeted antioxidant enzymes in
the kidneys of fructose-loaded female rat offspring exposed to maternal protein restriction.
[Method]

This study was conducted with the approval of the Animal Research Committee of Aomori
University of Health and Welfare (permission number:19003). Pregnant Wistar rats received
diets containing 20% (NP) or 8% (LP) casein, in addition to 0% or 0.25% curcumin (Cur)-
containing LP diets (LP/LP and LP/Cur) during lactation. At weaning, the female offspring
were fed distilled water (W) or 10% fructose solution (Fr) and accordingly divided into four
groups: NP/NP/W, LP/LP/W, LP/LP/Fr, and LP/Cur/Fr. Curcumin was administered as
Theracurmin®. Body weights and food and water intake were measured during breeding. At
13 weeks, adipose tissue and kidney weights, biochemical parameters, and
malondialdehyde (MDA) levels in the plasma, macrophages number, fibrotic area,
glutathione (GSH) levels, GPx activity, protein expression levels of Nrf2, HO-1, and SOD1
in the kidneys were examined.

[Results]

1. Maternal body weights and food intake during pregnancy

There was no significant difference in the body weights and food intake of the NP and LP
groups.

2. Maternal body weights and food intake during lactation, and pups body weights during



infancy

The body weights of maternal in the LP/LP and LP/Cur groups were significantly lower than
those in the NP/NP/W group at day 20, 21. The food intake of maternal in the LP/LP and
LP/Cur groups were significantly lower than those in the NP/NP group at after day 10-12.
During infancy, the body weights pups in the LP/LP and LP/Cur groups were significantly
lower than those in the NP/NP group.

3. Body weights, food, water, and energy intake after weaning

During after weaning, the body weights in the LP/LP/W, LP/LP/Fr, and LP/Cur/Fr groups
were significantly lower than those in the NP/NP/W group. The food intake in the LP/LP/Fr
and LP/Cur/Fr groups was significantly higher than that in the NP/NP/W and LP/LP/W at
week 7 and 12. The water intake in the LP/LP/Fr and LP/Cur/Fr groups was significantly
higher than that in the NP/NP/W and LP/LP/W at week 12. There was no significant
difference in the energy intake among the four groups during lactation.

4. Kidney weights and adipose tissue weights

The relative kidney weight of the LP/Cur/Fr group was significantly lower than that of the
LP/LP/Fr group. There was no significant difference in the relative adipose tissue weights
and kidney weights of the LP/LP/Fr and LP/Cur/Fr groups.

5. Biochemical parameters in the plasma

The glucose (Glc) and triglyceride (Tg) levels in the LP/Cur/Fr group were significantly lower
than those in the LP/LP/Fr group. The plasma BUN levels in the LP/LP/Fr and LP/Cur/Fr
groups decreased compared to the LP/LP/W group.

6. Macrophages number and fibrotic area in the kidneys

The macrophages number and fibrotic area in the kidneys of the LP/Cur/Fr group were
significantly lower than those of the LP/LP/Fr group.

7. MDA levels in the plasma and GSH levels, GPx activity in the kidneys

The MDA levels in the plasma and GSH levels, GPx activity in the kidneys of the LP/Cur/Fr
group were significantly lower than those of the LP/LP/Fr group.

8. Nrf2, HO-1, and SOD protein expression in the kidneys

The expression levels of Nrf2 in the LP/Cur/Fr group were significantly higher than those in
the LP/LP/Fr group. The expression levels of HO-1 and SOD1 in the LP/Cur/Fr group were
significantly higher than those in the LP/LP/Fr group.

[Conclusion]

This study demonstrated that a diet containing curcumin during infancy upregulated Nrf2
expression, as well as the expression of HO-1 and SOD1, and increased GPx activity,
suggesting that curcumin intake during infancy may suppress oxidative stress by

upregulating Nrf2 expression in the kidneys of fructose-loaded female rat offspring.
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FEREIC DNNT ORH AL ET H L Nrf2 DA FAAENIETTH LW S O =L 21 F, <
ARSI 2 V7 I Vv ERMT S L. 2V 03 DNNMT O &S %2 Hidl L, Nrf2 o3&
o7 —4 —fFEHEOBKAFILERL, Nrf2 ORBEEZFET L LEVIHERH D OV,
LU s, BENIICERT 2707 I VBREZORO Nrf2 3BL&, & 512 Nrf2 ©
B E T 2R ORBBECIEMEICKIETRERBICE T IRETIZE A LR,

ZTIZT, AT, BENHICERT L2707 I 0EBREZHLNCT D201
FLIRWICERT 22707 I o0, MR R ORI R BICBE S L, BEARICT VY h—
AB M ST MEEAF T v N OB RO Nrf2 & O Nrf2 fZHT AL B3R O3 BL00E I R IE T
B MR L T,
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S0D1 FhEh
GPx EmEe 3

3 Nrf2 (2 X 2 Nrf2 £ 89 ik b % 32 o il 18
Nef2 (X, 7407 b —2AMBREICERT 28R ML RICBEINLD &, Keapl & fEREL .
ML &, BICBIT L. HO-1, SODL. GPx 72 K OHIELEEHE DO B T DG A Rt L, W
A~ L2zl 4%,

B #r: NF-E2-related factor 2(Nrf2)., Kelch—-like ECH-associated protein 1 (Keapl). -~
LAAFHFF—E-1(H0-1), A= R—FF T R ALZ—F 1(S0D1), Z IV ZFF LA
¥ v 4 —¥ (GPx)



2 ' MRk G L H ik
1. EBREYEORERT A

KWFFEOEMER T, R/ VGRERTFHIMEREZE SO KB /T I HFHRE
B EERBIFE ) (ZHE - THEM L 72 GRFEFE 5 :19003),

EBREBY I Wistar 27 v AR L7, 10 @BOMET v PR RIBEBORENET » &
AAZ LTS CER, BAR) OB ALE, BT v hOMEBERREILIER 23£1°C, WK
A7 VT 12K & ULie, MERED » MIZE B SRk Z B RERIE2, WMEHE LT, 5
B Ch D EREE CE2(HAZ LTS 25 2 7=,

Zy MII5BEELY, Ty FOMEEMEMDIZDIC, BAUE—X A F oy —
MK-10C (SBHTHE R4, W, AR ZHWTEMK LA = 22 EL, 3
kQ DLEOMET v h2REEM EHE L, HIESHTMT v M2 BIEA IR LIS
Yy hOr—vCc—lREIE, BHOFHMPICEOETLEMRE LT T 7 (B oA KLY
R LI, Y7 7 %2R LA %Z R ORB) & L7, IR LET v M, IKRBEB W= T
~9@ﬁ§bto%ﬁ®ﬂ%§yb BN TOGMOREAHERL, S LT v Mo

ZEOHZE TA%KBOB) E Lz, IROBEMNOHEE CEEERY, HEAHE LA
#E%%i?@z1ﬂ%%&%@kbko

FIR L7 v b E2EEBICHT, ERIC 202 > X7 EBNP)HDHWIE 8% X /N7

BEOP) 25 270, AW TIT, NPEEITIIEHE 20% 7 "7 HREZ, LP FEIZHERIZ 3
DN, —HITIEGIERME 8N F ANV H L2, MGICIX0.25% 27 v 7 I EH8%F

JERCun)E G xlc, REINIZ IVIEEEBN IV I (BT 70 U B AHE
FNY 2=, HE, BAR)ELTHZE(&E D, AFFETIE, 7y MiZBWTOZ V7 I v
O A GE B 1 & (1043 mg/kg(KHE)) & @B 7 v 2 v O BE M & (5000 mg(ﬁzf?:7/b/¢‘
®)/kg(RE)/H)ZBBICL T2 1 HY7Z0 707 I8 L THK S0 mg/kg((RHE), %7
%@E?VFﬂﬁﬁ§ﬂ5i5ﬁwﬁiyi%%ﬁbko%%%\M@H?VFK%EK
W EIF10% 707 h—AFr)KEG5 27 (F 1, M4, 206 EEREIC NP, I
IZ NP, BEALBZICW A5 2 5072 NP/NP/W (n=12) . @RS LP, #29LWC LP, BEALBZIC W %
B2 Hav7z LP/LP/W (n=6) | IEHRHIIZ AW LP, BEALBIC Fr 2 5 2 b vz LP/LP/Fr
(n=8) ., #FEM I LP, A #IT Cur, %ﬁéﬁ"ﬁ Fr # 52 537 LP/Cur/Fr (n=12) D 4 #£ &
L7,

3 dRIRFICAR &2 (16— 16 FFfH) . REZHE L., Mk ¥ > 7 v 2 BEE T THE FEIR?
OB L, 62, Blg, FEEEENLEOCBBEFEENZHR L7, £, BIL 2K
%, 4C. 800 X g T 10/ MELBBEZAT V., MIEE/HFIo, A+ T v b O E HE P IXARE,
BEHENOHRKEEZRE LAY A 7 VX 12/ E L, 23CHICORIBEZ M L2, B
#BOBEE (1 ¢=3.6 kcal) K OVERAK & (K1 g=0 kcal, 10%Fr #k:1 g=0.4 kcal)»
BERT ANV —Z2HH L7z, BIRLEBIRILZ 4% /N7 74 VAT VT R VgAY 7 5
—ICHEE L, BEO —HoIEBIC, WEAERTHAE L., —80°CTHRE LI,

~m
<t

(PN

2. MKAEALFBRAE
MHFEF O Gle IBEORETIE, ZFVva—Rf\lExFy h(Frva—A CI-TA T a— &
T o TS, BBE. BARA)EHA WS, TglEEX., NV Z UV BT 4 RHIEF



v h(FUVZVETAR E-T AT a—FL7 o L AfEMEKASHE)ZHOTHEL
oo MABEHFDOBINIIZ, BERFNIA T L RFEFERFY NELRNIFIA L ZAF 4 F BUN-PII :
BEL7 4 v AR MEKASH) ZHANTHE L, P o Cr BREOWEIL, 787 vk
AN L TF = (BT A4 A MEERSH) 2 H VT,

3. YA

b EE L7 B Rk % U o 4B ¢ (Phosphate-buffered saline:PBS) (pH 7.4) T 5~
6 [MEEH Lz, A E LTI 7o (BEAMT v 7 REANVTHEASH, g, BAR)ZH
Wi, RIT7 4 v ERPICREIEDLEDIT, 60%., 70%., 80%., 90%., 95% DT /L2 — )b
IR B S, &RKIZ99.5% 7 N a— ARHEIETHAKLEZ, ®IZT, 100%F ¥ L v
W EZRESE, M7 va— &k, MR IEZ. X770 ot LE, &0 T
DR LZ VY v E2BoTFAHIMIIARNT 7 4 02 EE, ZOFIIAT T 4 02 +01RSE
SEEMEBU R EE VW, SHIEARAT T v EES, Al Iy N (T vy a— T v
BE- -SRIy N7 77740 T 4y 7 Ve RUBRKSH, BA, B ICa -
EL, NXT7 74T uay 7 &L,

NI T4 Tday I ERVE—(I7abh—LT7 72 —)IEELTHEXNI N v —
LV 7 TRt BB, BRI T, BES4~5micHU Lz, 20%, UUAZ X7
A RHZ7AAPS 22— MF R LERSHE, KK, BAR) Elco®, 45CT/T7 7 ¢
VR (Slide warmer: ¥ 7 ZREME R S4L) BElcCTHoME - S, BT 7 4 v
ZAT 972912, 100%., 95%. 80% . T0% D 7 /b3 —/ b KEKICERE L, #KE K, PBS TUE
WLz, MBI N L2NnEH 12, EA4A AF v —« Fx 3= |Z7T Pap pen(KiEEH
A, HE, BAR) CHEO M2l L IcEES, HEZR PBSZF LU A7 THRY
W THE, A5 4 FE2 T 3TCOERBIZESIFEANTHE W, Kk EIgHB W 0. 1%
7Y VIR Dako, R — TV RAX—FT v FTr~v—27)&% 8HEE, HEZ2EZ bWV
MU FL, Z2OAT7 A4 &2, 40CT 10 0MA v FaX—varLiz, HEE»S
AT REROVHE L, B T1EIZSOE 50M O PBS % 3EIT-7-, T D%, WK~
NAF TV H—BEHET DD, 3%BEILAKFEKEZMZ, EiRT 10 HHKEL =%,
PBS C1ENIZD&E 504 30T o7, D%, IEFERNRPUEE~Y AT T D720, 71
XTI 5% AFAINT ELPBS)ZMA, BRICT30 oMKEL, —KHKTHD
(D68 T v h~ 727 1 7 7 — VH K (AbD Serotec Co, v 7 A7+ — KR v —, A XU )%
1%BSA TAHM(1:50) LTAT A FEREL, ACOMKENIC 1 Bpf@E L7z, ¥ H., PBS T
BoNicEE Lz BiC-E 5 okid%a 3 BIT-72), £ D%, Histofine simple stain
rat MAX PO ¥ (Nichirei Biosciences Co, B A, HAR) % 2%, = T 30 4 M G S
. PBS TH5 M. 3MIBEHE L, 3,3 -7 I/ XUV UK FEEEKTIY (DAB) % 2 % 1T -
720 723 DAB ¥R IR O & TIL B I RTIC 50 mmol/L kU R ¥ EE#EE i (Tris—HC1 buffer) (pH
7.4 JIZDAB AR S 7otk REBEDN 3%I27 5 X5 ICBE{b/KFEKE M Z 7=, DAB %
BERBELEDOBEOEAZBEL EE KT3I~ BRICKIEEZEIEIETZ, ZD%,
A PR C(BEREA)ICIRIEL, BK - EML, BHA BREEZITo T2,

4, U ALy RYth



FERL7ZED1IC, BMOUFOWMANT 7 4 V& ITo7cth, YV TRy RREMAEIT T,
ZOREEATIE, VIV RALy NTRHMEE RAICHERE LT,

B NZ 7 4 %47 D 72T, 100%., 95%., 80%., 70% D7 /b= — b KEKIZREL,
AEAKTHE L., MU A2 EZBR LRI SIC, 4 XF ¥ — + F ¥ /3= |ZT Pap pen
THBYURFZROETL L H>ICEEZ, BREARPBSZ2F LU A4 7 TRV TLL, YU T AL
v R/ 757 A7) =086 % > b (Chondrex Inc. V¥ > b . T AU BERE)ZRF L,
90 iV v ALy FEREZH L, 0%, KEKTHEFLEZE., K- ZML. BHAL
BEE&AT o T2,

5. CDE8 HLikfitE~ 7 v 7 7 — V¥ K OV AEAL i A 3R o0 Bl 5 1%

CDE8 [attk~ 27 v 7 v =V ORMOBREZ AT 27212, LFBMEEEL H VT, 1 EIKIC
DEXRRD 10 PFTOHEAMNEE Y720 O % Cell Sens Dimension (A U R AKX EH, K
., AAR)TEMAILZE, YUV v ALy FREZ, B LHEREZBIR L, 610, SiElo
BREZFFMT 27201 1EEKICOE, B2 D 20 »FTiZEB W T Cell Sens Dimension (2 &V
ML EEEZEH L, 1 S0 0HEEZ -k h TR LT,

6. M~ 70T b NEEOHE
mFEF O MDA L., ~a 7Tk FHIEX v » (Northwest Life Science Specialties
LLC, Uy v by, TAUDARE) 268 L THIELE,

. INVETFFEORE
Wﬁ%%xw$%9%w@%ﬁmknfﬁ%y*4%%ﬁw D%, 8000 X g 4C
T 10 oM., BODEEEZIT V., TO EIEZARBEKICTANALRY U FOVEREEDN 0.5%272 5 &
ZEREL L. WE ﬁﬂ&btom X7 VB2 F A HEF v b (6SSG/GSH Quantification
Kit: *%ﬁ/\fﬁcm)\fh%ﬁnw? REAR., HA)ZHWTHIELZ,

8. JIWEF AL F X H—BIEMEDHE
A 0.1 M U e Na fBf ik (pH 7.4) THREY FA FL., D%, 4°CT 30 43 19000
X g TELOMELLE, 20 REELXEIL, BlEEEHEKR & Lz, BCA™ Protein Assay
Kit (Pierce Biotechnology Inc, ~¥% Fa—F% v T AU DEERE)ZHFEHL CBIEEEE
xR EREZRE L, WAL FEEZGZEL % ROSIKR ) EREEK 0.1 M
100 uL pH 7.4 7246 F b U 2 2.0 mM, GSH 0.1 M 20 uyL, Z A ZF AL L& 7 Z—F 10
U/1lmL, =3 F 7 IRT7T=0IX 7 LAFRY 82 aM 100 pl, BHEEEFR K 10 pL,
KB K 670 pL, WEEE LK 5 mM 10 puL 1.0 mL) ZEM L., SR EFHT LV K 340 nm
S BNE U7c o IEIL  GPx (I K 0 e bk FS P S 41 5 BRIZA U 5 Fe kY GSH(GSSG)
Z GR TGSHIZEIIT L., ZTOERICIHE &4 2 NADPH % I 7E L THE L 7=,



GPYIEMEIZML FTOXTHRI L7,

U-—mg protein=

[1 53 Y720 OWN B EF X 2M X ik & (1 ml) X BERARGEER A 5]/ Y sy
TR AR EL (6.22) XL FE (1.0 cm) X BEF K & (0. 01 mL) 1/ % > /X 7 B JE (mg+mL)

X1 7707 BELBIWEH D
¥2 14yF @ NADPH OBl LV 245 F @ GSH 232+ 5
ENENOWEMT, ¥ "7 HEE THIE L EEIZH W,

9. YxAHX Ty Nk
1) AEZRA MROGHY

B DO —FHIZHAEY XA PHOREREMA T, T 7obb, Yurr—EWEA L7 T
LA 7 L k (Roche Applied Science, XA =)L RKAY)ZEMLT 150 M ¥ LT R U
AWK, 1M PF ARV A b=V KEDR0.5% (v/v) Tween20 % G Tp 50 mM ~~ 2 R & H ik
(pH 7. ) &E Mz 1=y m"ETF AP — (Ultra turrax®., T25 basic. IKA Labortechnik, /XA
T, FA)ZHWTKLEIZTEREY T A XA LE, 5000 X ¢ T 454 H, 4CIZ T
DL, BiEERIRL, &BBE L, BUBHE, MEE T—80COMmME THRAFL 2,

Hhg o &E®E YR A MNKRDOZ N BB E % BCA™ Protein Assay Kit(Pierce
biotechnology) THMIE L7z, £ZD#H ., # o N7 EOREAEDFEHEICHELLE 2T, SUEN
MHEHTEDE D XU AN EHORREDN 4 ng/mL I K5 CHRL, # o "7 HEEMES
HAHEZDITHEED 2XY PNy 77— (Signa—Aldrich Co, S X—VU _ 7T XU G5 %EH)
ZMZ T, 98°CITT 4 pMmMEL 7=,

2) SDS-PAGE &4 vk Bh 15

10% 6 L<IX 16%7 27 U7 I RpBEr V2B L, 10%7 27 VLT X RS VI
30% 7 7 VAT I RA My 7RG (EL7 4 v Atk 4) 3.333 nl, 1.5 M R~V
2 Mg R % @ R (Tris-HC1) (pH 8.8) 2.5 mL, 10% R7 L Vfifg7) ~ U w7 A (SDS) 100 pu L,
KB 4.067 mL. 10%@HEET > =72, (APS) 100 yuL, T hIFAFALZFLLIT I
»(TEMED) 10 pL 2 K<BALTCHBLAEZ, 16%7 27 VAT 2 Ry VL, 30%7 7 UL
TIRA by 7AW 5.333 mL, 1.5 M Tris-HCl1(pH 8.8) 2.5 mL, 10%SDS 100 u L., 7%
K 1.966 mL., 10%APS 100 u L, TEMED 10 puL 2 K<EALTHRLEZ, 727U A7 3
REME 7 ik, 30%7 7 U7 I KA Ny Z7PE#KR 0.8 mL, 1.5 M Tris-HC1(pH 6.8) 1.5 mL
10%SDS 60 u L., 7888 /K 3.64 mL, 10%APS 60 u L., TEMED 6 L Z+4ICEA L., L
oo WIZ, WKBVH Y YU 2 TRy & 2 OKBIK CIEE A, FAAEMK&Z AT, 5
BEZ VR ZVKEIRDIEN S 7.5 emFBBEE CHES, HmzW b+ 257D 50% 1Y 7=
AT a— )vEEB L, DBESVREE S TS 50% A Y 7T L a—LE#ET,
KEAKTHRELEEE, BRI NVE2EIRHBEANET GO AR —ZFED 72D a2 — & (HiR#K)
EWHPALRNEIICELIALR, FVEER L, AR OKEIH Va2 Ay M
o —LrZEExEY, YAREZKEIMICE Y L7, 10XTris running buffer % 250 m
mol/L kU A (Tris), 1920 mmol/L 27U > 1%SDS TZAHKIZEM L. 1 LICHB L7,

10



ETFToOpk@EhFEIZ 10X Tris running buffer % Z&Z B /K T 10 54 R L 7= 58 < 0k B F 58 &7 i1k (1 X
Tris running buffer) Cli/z L7z, EXIKBHABRER CE Y = V2 EEEZ., EHE TR
TNV ERORE, Vo VOREEZTZ, T0%, REOBRAE XA NEKREZNL TN
15 ul FORT=VIZHEALL, o, A FE~Y—I—L L TEBI NI ESFE~—
#1— (Invitrogen, ¥~V Fa—tv Y T RAULERE) ZHAELEFEFFICKEIL, ¥ N7 H
Doy F BHEE IV T, AME SV T AL LS K L 80 V., 20 mA THY 30 4. .
UKEY L. Sy BES VRS TUX 150 V. 20 mA THY 90 4r [l IBEE . kB L7, BEK T, o
TIEKBRNDOIEN L, VR E T ayT 0 7Lz,

3) Vx AR T uvT 4T

SDS-PAGE X VK& THH L/~ 10X Tris running buffer # 100 nL 7 & v 5 1 > 7 J#E
K (1 X Transfer running buffer). ZRE /K 700 mL, A% / —J)L 200 mLZEH L. 7 1
v T 4 v 7 AEE K (1 X Transfer running buffer) Zf# L=, 7 vibkA YV =1 5
(PVDF) X > 7 L > (GE Healthcare Co, Xy F o H AT ¥ —, A XV RA) B RXAH ) — ) ZKH¥
K. 1XTransfer running buffer DJEIZER L=, T2, 7ua v 7 4 7 HEGRKIZ F.,
AMER LI, T ATy —Jky M, A2, AT Ly T AL EDIAIC
WHRADLZRWE S ICERE, 0%, 100 mV, 100 mA DL TR EZ I5M@EEL Ty
T T BT T,

TRy T 4T L AT LKL THRERERRISE TR 7 e v X 7217272,
PVDF A 7 L v 1 IRPERFIRA T e v X v 7R G5% AX LI NTER) . HDH0IE 5%
UM T VT 2 (BSA) ZE AT Tween 20 THR L7 —®HLIATH D, Nrf2(1 1 400)
(Santa Cruz Biotechnology Inc, U 7 =7, 7 AU & KE), HO-1(1 : 1000) (Enzo
Life Sciences Co, == — 3 — 27 7 AU BAHRE)., SODL(1 : 5000) (Santa Cruz
Biotechnology Inc) D V¥ X HKOHIALE -7 27 F 2 (B -Actin) (1 : 1000) (Abcam Co, 7
YTV T AFXF T AT ANICRIEL T, ACT—WA > FaX—F L7, DKk, A
T EERER TEEF LICE,. ZRBUKATH DS HRP EEiy v A RE T e T Y
G(Immunoglobulin G:1gG) HLIK (1:2000) (Dako Co) b L < IX HRP FEFEEHT 7 ¥ X 1g6 HIK
(1:2000) (Dako Co)WIRICIRIE L. EIR T IR E 5 L TRIE S BT, T D%, WdiEE
WHT3MPEE L HEOMEBICIZECL Y = 2R Z 7 a T ¢ v 73 (GE Healthcare
Co)zHWl, TxAX o Tuy s 47 HmHRIETH D Reagentl # (GE Healthcare Co)
& Reagent2 yiZ (GE Healthcare Co) #ZE®m TIRA L., HIRICT 20, PVDF X7 LD
VRITER TRy FENTWLIHEHERISESE, KomRAELBRELEZE, AT L
%Z ECL 7 4 /L & (GE Healthcare Co)llEHAEIH, B H, ZDOH%, 74 VAZBBIK
(BEL7 A aftmERASH) FIE EFK(E L7 A v ARt MER A4 22T,
KEAKTHEF LIEE, WRSE, 74002288 L7, BB L7 4 VAT FER DT
TR R)ETA bS Yy v T F ¥ —2 AT A (7 F—RNES4E, BHE, BHA) M OVl {4 fig 1
DY 7 U =T ThHd CS Analyzer 2.0(7 b —HASt) ZH W THEHBEMRIT L PERL -,
Nrf2, HO-1 LR SOD1 O &% /37 EHREBLE (X, BActin OFBLE THEAE/LL -,

10. &%t
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fEllx, PHEEEERE TR L, FHB CTOVEHEOFEERE T, — Tl & Do
EAT - T2t Tukey {E(ZEILEE) Z AWV CTiTo 7o, R OB &R X OKREIC SV T,
Student’s t REZ A \W7=, p<0.05 DHFAICAETHD AR LTI, MEIKIZTa Ly Ea—
%7 K T&d 5, IBM SPSS Statistics Version 26 (H A IBM Bk &4, A, HA) %2 H
L7z,
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7 1 £ BhHH Ak

g1 0. 25%
5 20%h€EA4 8B R 2D IUER
NEAZR Cmpesvh
g/8A%4100g
hEA > 20. 00 8.00 8.00
- RF 0. 30 0. 30 0. 30
O—VRE—F 39.75 38.97 38.97
afba—YRA—F 13.20 25. 98 25. 98
La—40—2X 10. 00 10. 00 10. 00
R 7.00 7.00 7.00
+)L0—2X 5. 00 5.00 4.75
a3V 0 0 0.25
AIN-93GZ R FJLES 3.50 3.50 3.50
AIN-93GE % = VRS 1.00 1.00 1.00
BHEAEEO ) 0.25 0.25 0.25
E=JF)LEFOX/ > 0.0014 0.0014 0.0014

D 77 300%, @aRiusnrs Iy (85703 0®) L LTz,
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iz &l (13:8 %)

b Uiz HA RELHA Bt FL&
’,, - A > 20% HE A LR > @A >
. it
. LP/LP/W K :> S kD
. _ 10 #F
suhtf B B it
- ) B AR &
LP/LP/Fr 8%H -E.«r :jﬁ 10%7"/7 I‘—Ziﬁ > ;&&m Lf:o
LP/Cur/Fr \ 0. 2589(;331_|‘;%iyﬁsﬁ > 10%7 1L b—RH >

4 M EBROT A

Atk A BICHRNZHRE LTy NMa SILICHRE Lz, B o e MF e () =
VHANLVEERKEASHE, B, AR E5 X, WEBA L ELTH NI EE S 2T, IEY
(2 20% 7 B A & NP) | RAFIC NP, BEILBICABE KW 25 2 537z NP/NP/W (n=12) , 4T
BRIz 8% B A & (LP) . AT LP, BEAZICW A 5 X b7z LP/LP/W (n=6), #EHRH
(2 LP, AP LP, BEALEZIC 10% 7 v 27 b — Rk (Fr) # 5 %2 5472 LP/LP/Fr (n=8), #L#E
HFIZ LP, ALz vy 2 v BRI Fr 2 5 2 b v7z LP/Cur/Fr (n=12) L £ 4 B T35
BrAEfTolz, 707 0%, @RIV I (BT 70 0®) L LCRIBHZIRML 72,
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H3E MR
I RO Z v N OFRE K OCEREE

ERMORT v bOERERCEFEICOVWTIE NP L LPZRHEBET I LABERETIRON
72 o 7= (¥ 5A, [¥] 5B),

2. WHMOEET v FoRE, HEELOILEHOMEEFT v FOKRE

RAHORT v N THDH LP/Cur L LP/LP O{K&E %, NP/NP &t L C 20 H& 21 HT
ZTRENAEICHED L (X 6A), BAMOE:Z v FTh 2 LP/LP OEEF & (T, NP/NP &
LCEAHD 10~12 HUBRAEIZHA L (K 6B), AMORET v b 0K E K OHEEH &1L
LP/LP & LP/Cur Z kT 5 LA EREZFT AN o T2,

LP/LP K OY LP/Cur O AW OMEMEATF 7 v b OREIZ, NP/NP L #3255 & 4 HEBEZ N
ENABCHA LEMEXE T, £72, WRM oMM Z v b OKEIZ, LP/LP & LP/Cur % H
THEABERETIRON Mo T,

3. BEALBZOMEMEFT v FOKE, Hife, KELCERT XL F—I1C KIFT L IEHICE
WMT 2700 0 DEE

LP/LP/W, LP/LP/Fr KUY LP/Cur/Fr O MM 7 » b ORE X, NP/NP/W & Hlr L C, fH
MR, WRH LRI ENERAEEICE A L2 (K 8), 7., LP/Cur/Fr OMEMAFZ » K
OERFEIX, 4 HEOKIZ LP/LP/Fr S L CHBEICH D L2, 6 HELUBEAERZITRD
i olz,

LP/LP/Fr KON LP/Cur/Fr @ 7 ¥ s LAIE O E & & 2 v 1% 12 8 s DL o fCEk K1 LP/LP/W
Ll TENENAREICHEAD L (K 9A, M 9B), — . LP/LP/Fr & LP/Cur/Fr O £H &
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