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W= B e Wit K& 27 3tk do B3 2 4 M B 4545 (ischemia/reperfusion renal injury, IRT) X & &t &2 % 698 F 4
B, 7k ¥kt Sprague — Dawley (SD) XK A ML AR F KU R KF ZIERATH . SH T4, 5416 2, X
# F A AR A KRB P EH 45 min BRE A FEEE T IRIED, RKAZMAXRRK TR EZMHET S
IBRFRAFERAX RERERAEEK, ELETRT d, TE57 3.7 dBEEAMMAR 8 AR K G IAEFA N d &
WUBF B R A F ( hepcidin) | R S 8 SO N il S malondialdehyde , MDA ) | # & 4% # % AL B ( superoxide
dismutase ,SOD) | &t Ik it B AL H B ( glutathione peroxidase, GSH — Px) | & @8 JaA~% - 6 (interleukin - 6,1L - 6) ; % K
Hr — 4L 4 & 7% (hematoxylin — eosin staining, HE) ¢ &, 3 ML 2B 20 2205 32 5 .08 A 204052 2 Ao & G %, 9% 9P i & (western
blot, WB) A& I 28 22 4k A & B A LR IE 4k 4532 & § (ferroportin, FPN) £ 34 ; E M X AT T HHFZ RS B4 XL B
(real —time fluorescent quantitative polymerase chain reaction, RT — qPCR) 340 m| AF 20274k 8% mRNA &k, &R HEA
bR, KR R IUBF R F R ik R4 45 MDAIL -6 £ 2 F %K (P <0.05) ; 4% .S0D,
GSH-Px 2%/t & (P<0.05), HE & 27, K& A MU FREHYG A Bz, RT - qPCR 27 K& R H2L4KA
Z mRNA RZx 25 THRAM(P<0.05); 2 EALLFEF WBLEREE T, AKX Z MUK AEEOALPNES THEA
21, FPN & & R A 9 AR TAEA 28 (P <0.05) . Z5i6 K% M5 Tk 22 IRI K UAAL B3 e X g R -F 48t B 445 14
A, Amid B o R ML R AU T AR L T IR IRL AR A A8 X AL BB X

KRR KRG 5 BAC R i KRB 5 & BB 5 2R
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Regulatory Mechanism of Dahuang Lingpi Formula( X% Z i1 /57) on Oxidative
Stress in Rats with Ischemia — Reperfusion Acute Kidney Injury

XIE Guangliang, WANG Xiaosu, HAN Shisheng,ZHANG Xiaolu, XU Yangiu, WANG Yi
( Yueyang Hospital of Integrated Traditional Chinese and Western Medicine,
Shanghai University of Traditional Chinese Medicine, Shanghai 200437 , China)

Abstract; Objective To investigate the regulatory effects of Dahuang Lingpi Formula( K5 R % J7) on oxidative stress in rats
with ischemia — reperfusion acute kidney injury (IRI). Methods Male Sprague — Dawley (SD) rats were randomly divided into
sham operation group,model group ,Dahuang Lingpi Formula low and high dose groups with 16 rats in each group. The IRI model
was established by clamping bilateral renal pedicles for 45 min and restoring blood flow reperfusion. The rats in Dahuang Lingpi
Formula groups were given Dahuang Lingpi Formula by gavage,and the rats in the sham operation group and model group were
given distilled water every day for continuous intervention for 7 days. On the 3rd and 7th day,8 rats in each group were randomly
executed to collect samples to detect the contents of serum creatinine ,urea, hepcidin, serum iron and renal iron, malondialdehyde
(MDA) ,superoxide dismutase(SOD) , glutathione peroxidase( GSH — Px) and interleukin —6(IL —=6). The renal histology was
observed by HE staining. The expressions of hepatic hepeidin and renal ferroportin( FPN) were detected by immunohistochemis-
try and western blot( WB). Real — time fluorescence quantitative reverse transcription polymerase chain reaction( RT — gPCR)
was used to detect hepcidin mRNA expression in liver tissues. Results Compared with those of the model group,the contents of
serum creatinine ,urea,serum iron,renal iron, MDA and IL — 6 were significantly decreased (P <0.05). The contents of serum
hepcidin, SOD and GSH - Px were significantly increased( P <0.05). HE staining showed that the pathological injury of kidney
in Dahuang Lingpi Formula groups was significantly alleviated. RT — qPCR showed that the expression of hepcidin mRNA in
Dahuang Lingpi Formula groups was significantly higher than that in the model group (P <0.05). Immunohistochemical and WB

results showed that the expressions of hepcidin in Dahuang Lingpi Formula groups were significantly higher than those in the mod-
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el group (P <0.05). FPN protein expression was significantly lower than that of the model group (P <0.05). Conclusion -

Dahuang Lingpi Formula can alleviate oxidative stress and inflammation levels in IRI rats, promote renal injury repair and acceler-

ate renal function recovery. The mechanism may be related to the intervention of oxidative stress related to iron metabolism abnor-

malities in IRI.

Keywords ;: Dahuang Lingpi Formula ( <& 52 815 ) ; oxidative stress ; inflammatory response;acute kidney injury ;iron me-

tabolism

AMER 475 (acute kidney injury, AKT) L2 R B /NE B4
SR BRARRAIL , 2 2 R 5 | A Ml N MR 45 4 55 T R A s AR
B, 2R M AR ERBUNIE A AR R F R )
SRR B0 AKL, HE S8 TE AR AR B AR E AKTD KR R R
21.6% , JLEAEBE B HE K AFN 33. 7% , LB A B 3 1Y &
ARG 30% L AKL K TG 2%, I AR BIF Y W R
R AKI R 38 BAS AT 386 D AR T B, BH 38 g 4
TR 9 XU , i B R B I B R N

AKT B 2R PLE 5358 4%, 220 R 2 Spopklohl B4R AT 5
FC L PN R 0 AN B /NS b B A0 I R BB NS
AR T AR ES Y S A S S E AKT %
RIBHERERA 22— RERST , AN 35 49 KA
RN EALE . AT AKL AR 51 K
AR AN TR SIS A R AT R 2
(reactive oxygen species, ROS) , 15 #E 91 F AL , 2 3 AL W %
W &4, 25 AKL QI IRFE A 1o 450 fE . UL, Bles% AKI
AALN ORI IE T DRI AT R TS M iR

AKI B ZEA R D oK GBI | i E K i S R
HEEIAH AKLJE TP MU kg™ “ K b ™ 4 W , oo
B AR A RS AKL AR PR B 24
IR A AR G T8 ARAE KT T AR AL A IE SR X L
=PRI ok Sy B O AR, s e kR Bk R
A INE T AKID B R AR HE R, R, 9 PR3 53 3 R 1k ik %
AR TR IEAETR kb2 I R BEYR YT AKT R A K RE IR YT
VI R (R F S R AISE EA
KFZ R R NSHAES) & R4 b Bk KA
BISE, B T A A TR A5 IR R IE RS T, 2R
ROV RS PR N P Sk s R R B RO P 4 T, T A 8
ZEThREA 2R PeRRE TS . BUHFR R R T
J5 A e 32 i P 10 W 45457 (ischemia/ reperfusion renal injury,
IRT) K BB 045 B S 0 SO REIR SR, i AKTL 5 J2e 401 Vo &7 4
el S e, B BB I B R A o AR 2 B 5 kB
L2520 B B U A B AeU A0 B 3 R A R SR
KR T 4 IRT B Ty 8 0 1E A ] 6E 5 o4 A Ak b R
K HFEARMVE AL i AT 2 . ABI 58 R A R B IRT A5
B WREE K v 3 AL 5 0t A Ak I S I 1) 3T 4 T O R
Bl
1 #REAE
L1 s
1.1.1 #h4h SPF % 6 JE % Sprague — Dawley (SD) #: K BR
64 H AT 180 ~ 200 g, W F i M3 e S5 sh A IR A
A, SIYA MRS SCXK(J7) 2017 - 0005, 43584 5 T L1
BE 2K 7F SPF g 3cte oty GG R PEMR SR 1 A, B NIREE S 24
C, A HiFE K, BRABEE LS, AR D EZ
KDWY SLI0 A P2 0L s HEUME (G5 YYLAC - 2021 - 112),
S Ak R A TSR TRAR

1.1.2 i 5XA KRR HIRE 25 ¢, F5E 30 g,
KFT230 g,12 30 g, HiA 10 g, AIEE 10 g (I35 15 g, LR
15 g, iRME A 10 g, 7N A5 15 g Ak, th G PH R e R _ L1 5 e
2 A R ) R ] SR DR T s o ) e 448 T TR, 557
2 UKL )5 HAR S 10 g /42 (4L 2 205050325)

sk B R ( bicinchoninic acid, BCA) 25 [ & MR 57 &, 24
= RAYFARA R F (L5 : PO00ST ) ; it ILEF R 2 L i 75
# N % ( malondialdehyde , MDA ) | #8 48 fk. 4 1 1k Jiff ( superox-
ide dismutase,SOD) . 2 bt H ki 5tk W B ( glutathione peroxi-
dase,GSH - Px) .FA4iili/ & - 6 (interleukin - 6, 1L - 6) 2k
% (hepcidin) Frlli70) £ B m 0 2R A 1) AR AR 5% o R 43t (it
5. 20210515, 20220412, 20211207, 20210113, 20220225,
20220318 ,20210712 .20211108) ;SYBR Green i3], H 7% Takara
3] (HE5 : AK8005 ) 5 Trizol {51, 22 [ Invitrogen 23 &) (HE5
501755111) ; 82 R %18 8 1 (ferroportin, FPN ) 4744, 9
Abcam 3 A& (L5 : ab30760 .ab239583)
L1L3 % HWFHIRT, LigEHENSGEERAERA A
(H15 . FA1004B) ; 53 B0, 35 [E Thermo Scientific 2 w] ( Y
5 :Picol7) ; & HENHL B KL, 12 Leica 24 A (B5: TP
1020 5Y) ; A4 BEEL N, P2 Leica 24 7] (#5: EG1150C) ; 4344
MSr¥% G BIE Leica 24 H] (#15: EG1150C) ; 4 H sl e =\ A
UEY) R AL, 75 [ Leica /A W) (#15: RM2235) ; B s E IR 5E 15
F L, fE Leica A W] (75 HII210) ; 4= 4 W 405% , 75 [ Leica
AT (B DM4AB) 5 i #7 4%, 3¢ [E Bio - Rad /4 & (B 5
1681130A) ; 3 H H Uk X, & E Bio - Rad A # (#5:
1658033) ;7<) & B AL, 5 [ Applied Biosystems 2\ ) ( 2.
ABI 7500 #Y)
1.2 pabEs

64 Uitk SD K BUE WA mFE | R SRR 4 4R T
AL BT R R PG AL R R = R L, 4l 16
Ho BERTESEASEK 12 hy TRT AR RIZE F0OK 3 7 B2 K BRURR
TR TR B KT 5 , 76 IS AU IR L P 2R g T B2 ik, A LA
FINEREE , 28 G AU U , B P 20 25 XU 5 65 5 FHTC B/ AN il 8 e
PATSCAN B A, LD KL, B U 20 € Pl i £ £ 38 S S T (0 3R
WESR I ,45 min J5AM T I 2 , 155 J 250 €5 iy IG5 55 €0 ¥ 28 Sy fief 21
SRR B R SR LR HE v | 3 2 6% A s Rk, 3357 B TRT
BRARY AR T AR KRR 43 5 WU A% | AN BELBT I 378, s B A [)

IRT BRI
L3 FHI %

R S e BT R R H 45 25, 1 IR/ d, Sk 4 25 7
do Z5A BT, kb R MUURLIE T 2518 /K i vk
JE790.2 g/mL IR B, RN 5 R RIS A S R4 1
R R R AL 2.0 o/ (kg - d) (R4
4.0 ¢/ (kg - ), AFE S I b7 40 250 (BT AR AR R R
BUHE M 2 137K 10 mL/ (kg = d) o

TAARYT 3.7 d IR A BERLSE I 8 ORI, RS IR 3
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BRI , 15 25 0oHL 3000 r/min, 5.0 15 min, YLEE 12 T
SPHEIGE - 80 CHRAF. AFERBRBBUT FHARA, IF5
HR—FR I3 1T 4% 22 5 R 1 5 T T 20380 R 43, — 38
ITERABER UG T - 80 CHtr, I TIRE .

L4 ®illdEfrh &

L4l Bzhae WORRILYY B0 S vl B, fobio g i oK
LA AL ORI A I PR R RS

1.4.2 SOD.MDA.GSH -Px = IL -6 &= &¢ym & BB IF
200 mg, EFRIMBE , 7% 129 A VKA 1Y A BEER K A B 47 vk s
51K AUVSIR T 15 000 x/min 25,0 10 min, W 3.
K BCA A G & R A S R B & i, AR R
EARAEULHT R ELISA 3N 513 TL - 6 1 & 1, R
AR E b2 BR e K MDA 19 % &=, R S 76 Kl SOD |
GSH - Px &+, &% mg MK P MDA . SOD ,GSH - Px,
IL-6 &,

1.4.3  SRHHIEAF  WRORBRIALTE , SR i BB S 25 W 00 o ¥
(enzyme — linked immunosorbent assay , ELISA ) 46 il & Kl IfiL V5 2k
TAE LI N TR A . BUE AL MR R S A E
LAY A K, WL B ST 3R SR TE vk T R 10% 241
513, R AT BCA TR E & H LA ST A MR B2 H A
o) & (R o ) 20 BRI AT 4R, b £ 100 V4 2
T,

1.4.4 BHaZBmREILE KHHBAKZE - 4 (hematoxylin - e-
osin staining, HE ) Ju 8 100 LS B 2 S0 FRAE 0 B 44 4 4% %
RHEEEIE E 48 h, 2 B 3 LBIKAILCBER B IK BB R
U, A AR, PSR UT R LR 4 wm BT BED) LT HE
Yot R . U T AR A U B e R O, A3
BT K B AL PR AR AL R R

1.4.5 ZRARKFFEEMNXRIFARLAZTEGREA
K FPN & & R A K-F P LUa D) R 5 B s &
K HAE TR . 3% H,0, FHWT A PE i 40104 i 2 R A0 3
15 min, AIALIE B FHIE R LA 37 CHEE 30 min, #R{E
I PN 2543 A0 1 2 200 F5 BEHTAR I R BUARF 1 2 400 T BT
FPN $ofA LA R A W) 240 —h, i — BRI R e b 5, R R
K B o RJT Tmage — pro plus 6. 0 FRAF XS 2H 2L AT Ak
B DI 6% B (E (Integrated Optical Density, 10D) 1 A A6
BRI Z RN FPN 25 1 BRI A ) 2 45 2R o

1.4.6 western blot x4 M| 4k 8 & FPN & & &k K-F  JFZH
241 B4 4153 B A RIPA + PMSF( Thermo Scientific ) BIF i, %)
4% ,13 000 r/min, 2.0 5 min, B F 3, BCA B 58 B e, 4
FEREAHOE 2 4w/, A5 M 10 min, SDS - PAGE 43244k
H,&EH EAE 40 ne/fL, L F (BIO - RAD)300 mA fiH 3¢
TN 90 ming 5% AR WIR I 2 h, 43 1A 1 2 1000 477 -
BRI ZE PR (1 2500 41 - FPN Hif4 1 : 2000 37 - GAPDH Hifk,
4 TR . Y H A TBST PR 3 ¥, K 10 min, fiIT AL
5000 FiBEFHi R —ht, BIREEIK 90 min, TBST YR 3 WK, HIK
10 min, ECL k2% % %5 (sigma) B 52 2 min, HEHMEH S
GAPDH P22 [ 1Y K (B bUARL T 350 45 0 5 8 11 A AR X 3R 5K
KFo

1.4.7 e AL FH 4 F R4 X R L (RT - qPCR) %
ol 2k i & mRNA R kK F - P41 400 A RIPA + PMSF
(Thermo Scientific ) fiff & i 5] 3% ,13 000 t/min, B> 5 min, B |
1, BCA PGB VR B, Trizol 4R HUIT2H 214 RNA, F ) &

68

RNA f ik B FEHE )5, #i¢ cDNA 33 5% Sl ) G P R i Sk
AL cDNA, LI B - actin 2 ISR, cDNA DIAH R RS0 5 190 ( -
AT #4T PCR 4739, 51918 B — actin: 1§ 5°— AGGATG-
CAGAAGGAGATTACTGC -37, Fiif 5°— AAAACGCACCTCAGTA-
ACAGTGC -35898 % . IiF 5°— TCTCCTGCTTCTCCTCCTG -3,
T 5= TGTTATGCAACAGAGACCACA -3, Wi Ji§ PCR 1%, 3%
SYBR Green %5E £ PCR i 7| ( Takara) #4741 , )2 i i R
20 wL:SYBR Mixture 10 wL,Rox 0.4 uL, Fi#3[47 0.5 pL, F
WiEI49 0. SuL, H,0 6.6 wL,cDNA 2.0 L. $-BiZ .95 CHi
A8 2 min, (95 °C 55,62 °C 305,72 °C 15 s) x40 MEH , K+E
ARHE 3 AE AL, LA B —actin fERN S, L2 M ERE HN
FEH PRIk,

L5 GitEr &

R SPSS 20. 0 Gt A AT 2 B o = BORHA
PR+ bR (x = ) FTETTAE , AN HLACR R 2
J5 225317 (One — way ANOVA) ; 2 [A] 9 795 LU0 A2 J7 22 55 PRI
K LSD fa 5o , AN 2 7 255 AR S HOR S . BAP <0. 05 3%
NESEAGHEE X,

2 #R
2.1 HAREHENTH

BITES 3 K, ST AR L, BRI R B RIS & 7
HHMAEF IR R EZK FHEET S, ZHFAERITEBE X
(P <0.05) ; SHERIZH L, Rvs R REUIR . oo 790 Sk 200 I JULTRF 0 Bk
EY - S ETE NN NN O e i b N S
B, ZRAGIHE L (P<0.05), JBITH T K, BRI TR
B IR s 700 2t A ot LT 0 PR 2 JOKCSEA  B m F AR TR
2H 5 R R ML I JULTRF 0 R 3 AR AR TS ZH (P < 0.05) 5
KRERPBAL . S A A AR R E R XTSRRI (P>
0.05), W1,

Fl FBARBNEF RER SRR (x25)

3d 7d
4l | 7 RER
/ (pmol/L) [RER I/LL
(pmol/L) (mmol/L) LA/ ol 1) R/ (ol 1)
BFA4 8 32.5145.38 6.37+1.68  3L15£473  6.24:1.97
fERI 8 200.82+17.54%  31.79£2.94*  3.525.58% 14.22£2.36*
KERMARA 8 164.47213.81 %% 22,61 £4.33*% 48.712+6.%*% 8.%22.08**

FERM(E)A 8 17.25£10.72 %4 14.94£3.18 " ¥4 46.18£5.76% 8.36+1.37**
oo SEFARAE, P <005 # 5H A H AL, P<0.05; A5 RE R (L) 4115,
P<0.05,
2.2 B4H4%HE 3¢
IRITEE 3 R RTFARU K RUEFH LI, B /NEHES)
S B/ INE TR AN TC R L AR DA 2 M 1 5 AR R A K R
AT UL /NG b R ANIIRFE i ik, B /NVE IR R B R AL 2,
5 2 2 ] 5 DX K o 4 R 20 B IR T 5 R SRMEMIR s 3R et 4 KRR
G S SO A R 2 Y S R /NS b R IR AR AR A i
FERHRAE Y 2R R BT b i AR IR . R EE T KB
HUA B /N HE S S, 5 8] 5T DX AT AT K a2 A% M i i i
i, /NG LR ZEIRBE, BN IR ) L E A A K
BR WK R B/ NE S IR S 85k, St/ DNE R A
IR AR WS R, WARTTVIA 1,
2.3 AR R IEAKCE B W
RITES 3 R, ST AR L, AR R 8 RIS & 57
H 4] MDA |IL -6 &t 357 ,S0D \GSH - Px F g & T IF
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22 FHUKRE ALV AN O RAE KT LU (v £5)

3d 7d
4151 n MDA/ SoD/ GSH - Px/ IL -6/ MDA/ SoD/ GSH - Px/ IL -6/
(nmol/mg prot)  (U/mg prot) (U/mg prot) (pg/mg prot)  (nmol/mg prot) (U/mgprot)  (U/mgprot)  (pg/mg prot)
A4 8 1.38 £0.12 134.36 +10.41 44.83 +3.94 14.19 £2.72 1.42£0.23  137.35212.72  45.36£5.49  14.56 +2.43
ik 8 2.84£0.41 " 94.18 +6.45%  23.54+2.38*  88.47+8.75*  1.93x0.31* 110.06+7.25" 34.54+5.23* 53.75%5.66"
RERBD 4 8 1,96 £0.36 "% 102.34+7.18*%  29.76 +4.12*%  53.3426.01** 1.51£0.25% 131.34£10.36* 41.73 £3.60% 37.81£3.17**
KERM(FH 8 1.68 £0.27 **2 113.26 £6.37 *#2  36.24 +3.51 **2 34,07 £3.93 **2 1.47+0.22% 135.27 £9.48"  42.18 +4.92%  29.48 +3.39 *#~

o+ SEFARALE, P <0. 05 # 5 BRI, P <0.05; AGRFE R () 4LELE, P <0.05,
F3 AAUIRRULTE YISk B HUk S LB (x s)

3d 7d
4L n ik %/ % B 2L e i Z/ Mk Bk At
(ng/mL) (mol/L) (mol/g prot) (ng/mL) (pmol/L) (pmol/g prot)
FARH 8 51.74 +4.26 8.14 +0.82 7.60 £0.72 52.35+5.01 8.71 +0.63 7.53+0.58
BRI 8 52.51 +6.80 14.98+1.25* 12.93+1.63 54.02 +3.65 10.93 +1.08 * 9.32+0.43*
KERBR)H 8 70.19 £5.24*%  12.37+0.96*" 9.43 +0.58 ** 72.05 +6.12** 8.05+0.70" 6.89 +0.72"
RERRGEH)A 8 84.72 £4.65**2  10.54 £1.01 **2 8.64 £0.95**~ 80.16 +3.49**~ 7,96 +0. 66" 7.21 +0.52%

e SETFARALE, P <0. 05 # 58ETLH H 4, P <0. 055 A5 RE R (R) 41 H4E, P <0.05,

(P <0.05) ; SHERYL Lo, R HE R =7l 4] MDA IL - 6
WD, SOD (GSH - Px i W T, 2 A ST
(P <0.05) . WRI7H T K, ST AR LE, BRI MDA
IL -6 &5 W 8 7t %, SOD, GSH - Px & it B F [ (P <
0.05) s w2 U = 77 i 2H L - 6 55 /5 B 7 iy s S e A
LHC B, KRB R AR iR B2 MDA (IL - 6 &5 B W] FE,
SOD.GSH - Px &M B FHE (P <0.05), W2,

2.4 MHBAFE LERMEARGEENY R

TRITHE 3 R TR, SRR PR, R R A I T R R
SR TR, 225 A G A (P <0.05) 5 5 R B R K
FREE A LU, R M ) A AR R S R B T, 2 R A
Gt (P <0.05) . J6I7ER 3 R\ K, BRI # 8k &=
ST ARA BT 225 (P>0.05) . W3E3,

IR PRIPNRCT CS R SN B E I PN O N 1K)
B EWETHR, ZRALITFE (P <0.05) ; S
B, B SR VL L R Y e, LR R g ) e L 4K
TG R R, 22 A e L (P <0.05) o JRITER
TR, SRR R, BRI L5 Bk & W B, 22
GuiteE R (P <0.05) s K R A M2k & = ST R4
B R geit# 257 (P>0.05) . WL#3.

IRITHT 3 R, ST AR YL UL, MR 21 MR B 2 i 40 P 4
SRR BT &, 2R A SR E X (P<0.05) ; SRR
PR, R RN 2 Ak B W] A i 5 ELOR B R e )
1B AU RO R LD W] R, 22 e A G e X
(P<0.05) . WQIFER T R BRI B ALV S SR TR
BABWI R T (P <0.05) , RE R FHL S H S BT A
AW RGEHA 2R (P>0.05) . L& 3,

2.5 fEAZMFERNE AL FPN & aREKF

PR GUL-FIEE R s, SRR LA IR P4 3 R T
KRB RN 4121 FPN R IK7KF- W] 2 A, BB 2
i 4] FPN IR BRI 4L R W] e, 22 A ge it oA
(P <0.05) s #EAIL] FPN Lk /KPS R TR LR 7 05
AP >0.05) o WAGTVINA 2 % 4
2.6 HEALMFERMEEEZEGERIKTF

SRR, SRR AL IR TS 3 R\ RO R AT

MR R E A W E TR, HRE R s gk R E A
FORBURA AT B, ZRA SR E X (P<0.05),
DR TTIXE 3 Fik 5,

Fod QA 4 AL FPN 2B (75K F-(10D) (x £5)

A n 3d 74d
BFARH 8 99 641.99 6 514.89 95 403.89 +5 347.96
R 8 87600.75 +9 641.21 93 255.46 4 951.97
KEAMUT A 8 56022.03£5436.33*%  38891.17 £3 162.13 **
KERP(FEDH 8 32651.65+3799.68* %> 25817.74 £4 569.04 *#2

10D AR E R« SRTFARAIE, P<0.05;# 54 L4,
P <0.05; AGRHR () 4LHAE, P <0.05,

25 AR R Rk KT (I0D) (v +5)
4151 n 3d 7d
fBFAA 8 1635.61 £296.84 164817 £352.17
R 8 1662.54+183.87 1 573.68 +346.58
KERE(R)4L 8 3181.52 £406.40** 3565.14 +547.75 **
KEAM(EDA 8 4599.94 +554.41 *#2 5285.13 £706.73 *#2

o+ SEFARAE, P <0.05; # 5EBA L, P <0.05; A5 RER B

(M%) AL, P <0.05,
2.7 western blot &4 4 8 & 7 FPN & & & 3k K F

SRR, SRR RT3 R R R AR R
EARBHET S, AR &SROSR EEARLDE
FTRAEL, ZRERIFEREL(P<0.05), SHEBL T
B, R E R A FPN B kW s T I, R 78 1AL e ) o 4
A TR, ZRASRIFE X (P<0.05), WLE 4,
2.8 RT - qPCR %4 4% i & mRNA % ik KF

LRI, GBI AL VAT 3 R, R R4 4141
BRI ZE mRNA Fik B B TH & (P <0.05) , H KB R i il i
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