-+ 390 -

ZHEAR K FFIR  Acta Universitatis Medicinalis Anhui

2024;59(3)

¥ 2% 8 pe BT E) 12024 - 03 =22 09:16:22 M £ 4 i3 itk :10. 19405/]. enki. issn1000 — 1492.2024. 03. 004

3 M &l TN ALOXS5/NF-kB {55 il 2% i 3
1 00 Y 5 % PR 40 L D 05 1 g o e

B HE, TR, W

BE B8 BT E PR (SEN) 5564 TR IR 5-lF 4
4 # 3L [K (arachidonic acid 5-lipoxygenase, ALOXS)/#% A T
kappa B(NF-«kB ) {5538 [ 817 5 105 240 Ji b e ik b P s '
% (DN) i JRIZM . ik AEWIE B2 41 SEN 547 DN
HYREEERR . T 30 mmol/ L i 4 24 ( HG ) AL PRI 31 1 /)N
B LR AU R (HK=2 400 5 S48 51 DN £2#1, K HK-2 41
M5 R AN 4L 1E % B (NG) 44 \HG 21 \HG + SFN (3 mmol/
L)4l .HG + ALOX5 41 .HG + SFN(3 mmol/L) + ALOX5 41 .
HG A E Wi i + HK-2 20141 . HG + SFN (3 mmol/L)
ACFRAY EL AN + HK-2 4102 \HG + ALOXS B 4L 4b 38 i) E
WA B + HK-2 4iffu2H \HG + SFN(3 mmol/L) + ALOXS5 %%y
AbPHAYE WA + HK-2 4 ffi4 . CCK-8 far il 44 fw % 7, Ji
A7 AR i [ SR A 1 TR B B B i ( TUNEL ) 3o A6 0 400 a9 =5
R 2 A R LR R 5 G Y 4% 2L 4 R A T L R UK
Western blot #6145 20 41 fifs FF ALOXS | NF-kB D K2 0 1% fif AR
KR COPHEGT-2 (HK2 ) DY FA AR i M2 (PKM2) | 44 4
I2HE 1(GLUTI) 3R3kK (8 FHHEIRAL 1 2 (STZ) #4922 DN
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T INIRER 5K

/NS DN /NELZ5 5 SEN (0. 5 mg/kg) YR YT 5 Rl /)y B 2%
WL ALFE bR, HE ek B 41 2095 BE AR Ak ; Western blot
D7) BB I I s 24 L o T A A OC 28 11 © B2 (HK2) |
PIEABR G M2 (PKM2) |4 45 B 4% 2 810 1 (GLUTI) iy 3R
ko R EVEEY SIS R BN ALOXS J& SFN 897
DN UL . 5 HG 41AH L, SEN Ab B4R HK-2 40 3% 77
FEMFI AR = (P <0. 05) 5 [A]iF, SEN AL FRIN ] HG 5511
UG 20 BRRR T R DG B T 22, 805 B W 2 i A =2 9 HIK-
2 44 15 (P < 0.05) ; Western blot 45 & B SFN 11 i
ALOX5 I NF-kB [ 321k (P <0.05) ; /)N RS2 3 45 51 5%,
SFN 547 i35 DN /)N BB D) R0 B 20 29 32 50 2%, 9031
L rh 5 A M R A A DGR W 3R3A (P <0.05) o £518
SFN Ji it # i) ALOXS/NF-«B {55 3 i 40 ] 15 055 240 Jeo o
e i AT 03 DN 3 Ji&
KB B MR RIS B 5 RN 5 B R AR 5 A6 2R DY
IR 5-Na A A G NF-«B 5558 P&
hE4SEKE R 587.2
XERERRAD A 3IEZFS 1000 - 1492(2024)03 —0390 - 08
doi:10. 19405/j. cnki. issn1000 — 1492. 2024. 03. 004

Bl PRI B 9% ( diabetic nephropathy, DN) Jg& 2 %
TR A WL AR R A AT SO R

Sirt3"" mice, and the F2 genotype of Sirt3""/Alb-Cre ™'~

. . ~Ah . . .
mice were the Sirt3™"” mice constructed in this ex-

periment. Sirt3"""/ Alb-Cre ™"~ (Sirt3™"*) mice were the control mice. Mouse tail genome DNA was extracted
and PCR was used to identify the genotypes of the offspring mice. Immunofluorescence was used to detect Sirt3 ex-
pression in mouse hepatocytes. Primary hepatocytes and tissue proteins of Sirt3*"” mice were extracted, and the ex-
pression of Sirt3 in mouse hepatocytes and other tissues was verified by Western blot. HE staining was used to ob-
serve mice's liver, heart, spleen, and lung tissue structure. Results Sirt3*'” mice were successfully identified.
Immunofluorescence and Western blot results demonstrated a significant decrease in the expression of Sirt3 in the
hepatocytes of these mice compared to the control group (P <0.01). At the same time, there was no significant
difference in the expression of Sirt3 in the heart, spleen, kidney, and lung tissues of Sirt3*"” mice compared with
the control group (P >0.05). The results of HE staining showed that the histological characteristics of the liver,
heart, spleen, lungs, kidneys, and other major organs of Sirt3*"” mice were not significantly different from those of
the control group mice. Conclusion Hepatocyte-specific Sirt3 gene knockout mice are successfully constructed
which provides an animal model to explore further the role and molecular mechanism of the hepatocyte Sirt3 gene in

diseases.

Key words hepatocyte; Sirt3; gene knockout; Sirt3*"” mice; Cre-loxP; identification of genotype
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T DN rpsy b5 RE 06 (2 i 155 105 40 0 b 7 ik 5 EL ok
DN #tfE, B P #i K (sulforaphane, SFN) 2 —Fh &
TNV 22 AL S5+ AL R G S rh R IO S U
Kong et al P BFgE 2200, SEN B DLk 52 1 DR B 4T 4
1o 164 DU TR 5-)8 %5 i ( arachidonic acid 5-li-
poxygenase, ALOXS ) & [AI{E N A4 ke % 85 224
Hoowmtt iy 2 B — R A AR AR DU IR S5 2 ANl A
i 0 8 ok 4 A SR R A LI A . RS R
ALOXS 1€ = BE5 S 1 (RS DN 20 g 7 3235 1
i, B ALOXS 58 5 #0 i) #% [Hl 5~ kappa B ( nuclear
factor kappa B, NF-kB) {55f& T it Mifie i mott b 21
(' R B 3 B T A B R T Ak B F
5% 22 W] SEN Rt NF-«B il H 100 o SA11
J&TF SFN 45 ALOX5/NF-kB {5 518 %1 DN J111
VEFAPL A BB . %098 B ZE 41 SEN 3l i 14
5 ALOXS/NF-kB 553 5 455 5 1 240 A 7 A o
DN i & 50 R AL o

1 RS

1.1 FEMMEMSE  HEPE CSTBL/6 /N[ FAT
UE*S: SCXK(52)2020-0001 |1 B P 5 BERR R 75K
BrshWy ot s Nk s B /NVE b B 20D &R (HK-2 2
JiEL) RIS 240 M 1 1L 200 L 2R (THP-1 2 i) (v
[l B} 27 g b i 40 0 )%, 4% 5 : GNHud7 | TCHuS7 )
SEN( | ¥ 7 FHE AR HEH AR MR 55 A PR, 175
4478-93-7) ; 5EIR1AE T & (streptozotocin, STZ) ( |
TR AV B A R A, 575 : 18883664 ) ;5 Lipo-
fectamin3000 &57) & .\ RPMI-1640 3% 35 H: ( 35 [ Ther-
moFisher /% #], £% 5-: 13000015, 11875119 ) ; CCK-8
VA B 12- 14 BRI 13- ZBR1E (phorbol 12-
myristate 13-acetate, PMA)  Triton X-100 ( 3% [E Med-
ChemExpress /3 @, 5% 5 : HY-K0301, 16561-29-8 |
HY-Y1883A ) ; Transwell A5 357/NE (EEET A
A, BT 3412) 5 S R s it AU 1 R 4 A% A IC
(TdT-mediated dUTP Nick End Labeling, TUNEL) i,
5 & (Hi- Roche /2], 185 :11684817910) ; %52 4
FUFLIR B 4 (DU HE R A 7L, 05 5
KA4088 K607-100) ; /NEL CD11b fEk (650 2k
WHARARA ], 175 : AMO111210) ; RIPA S 3 |
BCA i34 .10% SDS-PAGE \ECL( i ~ KA
FAR ey A BR 2\, 4% %5 POO13B | ST2222 , PO690
POOI8S) ; PVDF i ( 2 [E Millipore 25 7, £5
IPVHO0010) ; — #i: $T % B 1% ffF-2 ( hexokinase-2,
HK2) AT R % i M2 ( pyruvate kinase M2, PKM2) |

WP 2 1 1 (glucose transporter 1, GLUT1) |
ALOXS5 | NF-kB.,p-NF-«kB Fl B-actin, — 7 : AR T 5
ALY (horseradish peroxidase, HRP) #ric 11 F- 41t
IeG ( 3£ [ Abcam 7\ ], 5% 5 ah209847 , ab85555 .
ab115730, ab169755 | ah239882 , ab264271 , ab8227 ) ;
Masson 5 (4105 & (Fg 5t 28 VA= U RSoA IR A W
$3'5:BP-DL022) 5 ELISA 127 & (_FH#Emee 2k YRk
ABRA W, 175 :ml037585 ) ; Al fifg 15 5546 (1E[E Eppen-
dorf 23], %5 : CellXpert ® C1701) ; A Zh ALY
( HAAR I H 2w, RS :7600 ) 5 BEFR AN (b 5038 B
FHARA FRA ], K5 . DNM-9602A ) 5 't B ( H
A OLUMPUS 73 7], BY-5-: IX53 ) ; % ot W il 5 ( H A
Nikon 23], 145 . SMZ18) .
1.2 7k
1.2.1 ABiE&F o
tion ( http ;. //www. swisstargetprediction. ch/ ) /5 SFN
AUEEEED , Z J5 15 B GEO %46 )% (https ://www. nc-
bi. nlm. nih. gov) #F #% DN #H > i~ GSE30122 FlI
GSE30529, LASK 52 A HE 4 PRI 22 35 7K - (9 %) 4
RS A RHER T 1, R IESE P <0.05 Jy 54
i DN AHICHEPH, BBRE L . {FB) Venn 7EZK
T E (http ://bioinformatics. psb. ugent. be/webtools/
Venn/) Ht SEN $EELPR R DN AHICHE R Y22 46 .
1.2.2 ek frfe sl f HK2 4050 i F
Y1:1E % B (NG) 41, HG 41, HG + SFN 4], HG +
ALOX5 2§ .HG +SFN + ALOX5 2H. B WEZHEA1 HK-2
AN IR 3 NG AL BEAY B AN A + HK-2 40
Jf1ZH HG Ab PR B W 40 + HK-2 40 i 4 HG +
SFN 4bFH A 5 W 40 g + HK-2 40 a4 . HG + ALOXS
YA PR B WEAN I + HK-2 404 . HG + SFN +
ALOXS 5 4b PRAY E WEAN N + HK-2 004 .

& 10% FBS Fl 1% 5 %55 % K 1 RP-
MI-1640 35753635 5% HK-2 40 fifd F1 THP-1 40 jifs, I &
F37 °C 55 5% CO, WIEFRAE . NHEERSL DN A5
I A 30 mmol/L 5 %5 %5 #¥ (high glucose, HG) 4k
H HK-2 4] 24 h 55 DN i i B8, 7] 5.5
mmol/ L 1E ¥ %258 (normal glucose, NG) 4b¥ HK-2
200 24 h AE Xk BRZH , H SEN g T DMSO 3 Hi
BERPTHAE 3 mmol/L J5 4b 1 HG 412 24 b7
{#iH] 100 ng/ml PMA b3 48 h 755 THP-1 i1k
S ELWE AN A, O A Uy 2k 4 B E W A L, DA
SEN Xif HG 75 (1 EL W A BRI (1 52

fii F Transwell 3£ 3% 5% R 48 5¢ A 5 W5 46 J A
HK-2 4 3L 15 3%, 1 o AE Transwell /N E i

i 1 Swiss target predic-
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A HK-2 4ififl, 2 J5 7 Transwell /N%E T B US ITAS [A]
FAFEIG R E VR ML, 7E 37 °C & 5% CO, [
FEAA IR LLIG AR 24 h IFIHT IR S0 .

1.2.3 mpig K EVRAREF T 6 FLikh (%
BER 1 x10° A/4L) , Frdli A K 2 60% ~ 70% fil
& R, i H Lipofectamin3000 57 % ALOX5 i3 3%
TR e 2 EL AN ML, 5 g 48 h A A e iR
FHF a2t

1.2.4 CCK-8 L3l aminiEh P 2 40 i L
3 x10° A/4L3EF T 96 fLHH 37 CHE IR EE
Y RINGREAE K, Z 58 10 wl CCK-8 ¥ i A 2] 96
FLARH ARZEFE 1 he A FHEEAR IR 450 nm 4k
W E(H

1.2.5 TUNEL k#0488 = 4541 HK2 40
AbPRSEEE J5 il A5 AN BRI F, =36 T 4% 2 R H
% [ 2 30 min, PBS ¥, F 1% Triton X-100 i&{k
3 min, PBS PV 3 YK, BFIR 5 min, WK AU THEAS
JEIFEIK 43, A REARTE I 50wl TdT il 525, BCA
WG &, 37 C R 1 h, PBS FRIR PR, A
DAPI YL 52 Ye i A% . 286 i e T Mg 30t
PR A0 B 4 H, TUNEL BE: 208 5 0 T 40 .
1.2.6 ##HEHHEALBEAFE WESHE M
MuBsgREe, L1 000 v/min A5 ES.C> 15 min J5 B E
TR, AR B 15 B P et P e 2 R L R R A
T YR 2 B AN LR Y K o

1.2.7 #4p%% 18 HifEdk SPF 2% CS7BL/6 /MR
(8 ) s 18 ~22 ¢ I TAW L. KA /I
SR SR FETCRRIR S AR B FR B vp TR 22 °C VR
50% ~55% ,JGHR/ PRI 12 h J§3F . dE M PHERSE 7 d
J& , B /N S 3T R ZH (con 2H) DN 2 . DN + SFN
Ho WHRAZS 5 IEH AR %, DN #l DN + SFN 44
HLEENRIRE , EEMSTE 4 JH JaHE DN /MR A
i F STZ(60 mg/ kg, B RAEFTEERR SN, pH 4. 5) X
DN F1 DN + SFN 2 /N RATIE I i30T, 4 d 13K, T
HEEES d, X IR (con 41 ) M6 IG5 45 S AT A R A
Wo IoJa—UES 5 d J5, i a0y BUR KA T /)
BRI I, I BA B 24 h PRI, M 2E 3 d 23 I i
=16.7 mmol/L H R [ FHPEM N DN A5 S
B, BtJ5 DN + SEN 41/ §Ufd Fl SFN(0. 5 mg/kg)
FTR RS, S W R4 AT

1.2.8 A4 FEIRITSSHHT 24 h ¥ oh) LqE
Bk A iR 24 h R, ) ELISA 3200 &4
W24 h JREE A, SCIEEACY R, /) BGE o R i kol
S/NRIEARAS , T A AL A Ot/ B S

1fil ¥ (fasting blood glucose, FBG) . Ifil jR Z % ( blood u-
rea nitrogen, BUN) #1 Il 7& Il B ( serum creatinine,

Ser) 7K.
1.2.9 BamwvEsmpsy 5 MR RESRE

] 50 mg/kg (Y% EL o S ANRRIE /N B, 2 05 DA S
I A 22 SR A0 /N R, i) e BBOR H 2 /N BUE R
(100 mg) {5 FHI & JBC It it 1 15 5 BEAE 37 CK A HhiH
A6 1 b SR 5 8T g ) (40 m ) 3 98 i T/ B
CD11b B3R 7 B 2o 0B W SOk B v 40 i, T ) 2
Western blot 4347 .

1.2.10 Western blot #-i| & & k& (HHSAE
PRI R B 11 7R 5 00 1) RIPA 2R ik $2 M %
2 HK-2 Zfiffd | g 4 i AN BRUE 2 2B g 40 il rh
SR, B BCA B0 @il 28 L vk i . B2
30 wg HEHTE 10% SDS-PAGE |- #E47 HL, Uk 73 1 0 5%
% PVDF i | ,5% Bifg 4 Wi E M 1 h, RE5—
$¢: 30 HK2(1/1 000) , PKM2(1/1 000) ,GLUT1 (1/
100 000) , ALOX5 (1/2 000) , NF-kB (1/1 000) , p-
NF-kB(1/2 000) A1 B-actin(1/2 000) 7£ 4 C NI H
I, TBST Y JE , A HRP FRic i it 1gG —
Pr(1/1 000) 7EZE M N REOGIFF 2 h, ECL XM HEMH %
AT R AR, DL B-actin MO N ST E H 0 E
I AR R PR

L2.11 DRAFALHE FE PNRBEHAZUBK,
10% f& /K By AR 7E , A S5 AL 3R, DI 5 pm JE B 1)
F B K AL, B R HE e f5 78 B3 N WEE
HARITHEACE

1.3 %it=438 i Graph Pad prism 8. 0 17
2RGS0, B8 LA v = 5 F675, WA 1) 50080 e
BORH ¢ K50, 2220 (R B08 HABCR I R 5 2247
Hr CANOVA) , Z 41 [a] %k 48 1) 9 4 bb 388k ] SNK-¢
Ky, P <0.05 KA gt m L.

2 HR

2.1 SFN ##] ALOX5/NF-xB 5258 WK
LA, A5 B2 M iR SEN SRS 5 DN A 56
SRS AL 8 A, GE A SCmk Y weHF ALOXS
Frife—2LWT5E . Western blot £l HK-2 2 it 1 = W
i ALOX5 Fil NF-xB {8 1%k, 458 ER,
5 NG 46 kb, HG 2 B g 40 ig % HK-2 4 fifg
ALOX5 I p-NF-«kB [ FiE# L iH (¢ = 20.05,
22.54.19.79 .21.06, ¥ P <0.001). 5 HG 414
L, SEN Zb 33 5 #0461 1 v b AL 31 HK-2 41 Jf 7l B g
YL () ALOXS Fil p-NF-kB [y 23k (¢ = 13.51,
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14.72 .14.01 ,14. 67,1 P <0.001) , WL 1B.C,

A MALTIALOXS TGM2- STS
CTSS~JAKI+ MME. PTPRC
SFN DN
93 [ ] 682
B NG#  HG4. HG+SFN4L
ALOXS5
p-NF-kB
NF-xB
GAPDH
4
; 200w o é
1 7 [ HG+SFN4H
7& L.5r / *kck
K /
H%% 1.0+ %
?;, / it
2 0.5F /
7
c ALOX5  p-NF-kB/NF-«kB
NG4l HG4l HG+SFN4L
ALOXS5
p-NF-xB
NF-xB
GAPDH
1.5r CINGH
2 HG#H
iz [ HG+SFNZH
7& 1.0F *kk
g
Pg 05 #HH#H
=
ALOX5  p-NF-kB/NF-xB

1 SFN #%] ALOX5/NF-kB {5 S i@ %
A:SEN (¥ 55 DN ARG 38465 B € HK2 i fi fil
WEANMT A ALOXS 1 NF-«B  H KB L 5 NG H bR "~ P
<0.001;5 HG £t 4: " P <0. 001

$E/R SFN AbFEAEGL D] HG 755 19 L W41 i Fn HK-
2 i ALOXS F1 NF-kB 38 B AH e F Y 3E35
2.2 SFN If5#EiH S8 HK2 @fmiR{s CCK-
8 Ky il #1 TUNEL 6 25 R @75, 5 NG ZHAH [t , HG
2 HK-2 4iff03E 71 A 0 20T B, TUNEL PHPE 40 A 5
FLi % (g =13.44 .16.96, 1 P <0.001) ., 5 HG 41
FHEG, SEN b3 5 HK-2 20 ffL 3 7 38 58, 20 i 0/ T8
il (g =7.523.9.435, % P <0.01) . WA 2, &
7 SEN eI = W75 09 HK-2 g4 14

2.3 SFNHIISEFSHNERMMEERERR S5
NG ZAH L, HG AbFE o B W5 40 M1 3 7 5 2 0
IKFFOFLBR 1) K - (g =35.24.14.37, 1 P <
0.001) , 1] SEN 4bFE 5 HG 755 14 4 4 4t 7K 7 F1 5L
A1 7K - (¢ = 10. 31 .8.974, P <0.001 . P =0.002)
B, UWLIE 3A B, Western blot £l 25 2R WK,
HG 4b3J5 HK2 \PKM2 H1 GLUTI 36525 T NG
4 (q=14.10.11.59 14.39 ¥ P <0.001) , ffif SFN
AR AR HG 5 519 HK2 \PKM2 il GLUTI [y
IKF-(qg=9.574.7.472 9.595 35 P <0.01) ., WA
3C,

2.4 SFNI#HISHELENERAERN SHENE
EREMEERG ¥ CCK-8 F1 TUNEL il 45 2% &
7,5 NG Zb PR E BEAN A + HK-2 A4 AH He, HG
Ab B ) AT + HK-2 4116 25 20 it 335 3 KA, 200 it
JHT-HEIN (g =17.11 17. 32,4 P <0.001) ; SFN kb
S HG Ab 3R B w40 + HK-2 46 i 1% 7 3598,
AN T8> (¢ = 13. 64 .10. 40,3 P <0.001) ,
DL 4. $87% SEN BRI a2 i 1 I 4 A
SR NG T R AN A

2.5 tF&ik ALOXS 555 SFN Xt B I 40 B #E B R
SIEME/NE ERABRGHRIPIER  Klgs
78,5 HG + SFN A b, HG + SFN + ALOX5 4=
W 240 3555 5 5 Y 9 b A A B A LR K P T
(¢=4.950.5.739,P =0.033.0.0154) , H 4 g 7
T AR G AR 1 HK2 \PKM2 il GLUTL #3553 Ei# (¢
=3.888.6.760.6.327, P =0.048 .0.005.0.007) .
LR ALOXS ] fEARE 32 5 10 200 A W e i o A Ik
S0, HIELTF HG + ALOX5 41, SEN 4hH 5, HG + SFN
+ ALOXS 2 5 155 41 A v 1) 46 2 4 7K 1 A 3L R K -
A (g = 10.97 .10. 66, 15 P <0. 001 ) , I fif A 5
1 HK2 , PKM2 HI GLUTI 353k B A% (¢ = 20.91 .
16.69 27. 13,11 P <0.001) . WL 5A-C. &5 SFN
AT AR ALOXS ik 5 I3 200 A A0 W e i — 2k A
5HG + SFNAL# ) B W 4l g + HK -2 41 fifd 2 4 He
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A B a
150
R
s TUNEL
=2 T
= 100 s
E_’ T
-’é ok DAPI
= 50 -
D
M
an}
0 Merge

b c
§ 50 sk k
= T
5 a0t
sal
jumg
= 30t #
= T
% 20t
= —
= 10+
D
7 0
=s a b c

E 2 SFN I SHEESHENERERG
A #5411 HK2 403G 7 5B 4541 HK-2 4HM0 P T/ L ;2. NG 25 b HG 2 ;¢: HG + SFN 41 ; 5 NG i Hh#¢: " * P <0.001; 5 HG 4 L%

#p<0.01

A B a b c

) [Ja
R 3 R 8 *okok HK 201 b
§ Hok = i sexsx [ ©
S 6 S 6 ) 1.5F HEE
é » E P PKM2 {Eé 7 %
B 4 B-4r T 10F m‘: ## e
w % GLUTI il =
2 - 7 7 Z
= | 2| Zost= | Al
e =’ oaro =l ol
‘ 0 0 Z Z /

a b c a b c HK2 PKM2 GLUTI

E 3 SFN il =515 S8 ERAaERE R
A 2H B VR AN P R A B KT 5 B 45 2H B WA A FLER 1 7KT 5 C 45 2H M s HHoBS 8% A% AH SC 28 1 ( HK2 \PKM2 [ GLUT1) SRE 1Y b #;a: NG 45
b:HG 4{;c:HG + SFN 2H; 5 NG 4. * * * P <0.001; 5 HG 4 k45 . P <0. 01, P <0. 001

a
A B
150

TUNEL
R I
5 —~
% DAPI
-
_% 50 B sdkok

Merge
0
a b c

C

80 r
;\? skeksk
< 60
=
g‘— 40 HiH
= -
z
- 20 s el
F
0 a b c

4 SFN MIHERMR N SHE/NE ARG
A #5240 HK-2 Z0HE3E I 04 LUAEE B A 41 HK-2 TP T2 1 H# s a: NG AL P E AR AT + HK-2 A0 415 b HG AL PEAY E WE4i T + HK-2 20
41 5c:HG FI SEN L B WEANAT + HK-2 Z0AI4 ;55 NG b F A B 40 B + HK-2 L bbAe: ** ° P <0.001; 5 HG AP E mE 4 g + HK-2

Al H He . ™ P <0. 001

By ALOXS 1 H 1L HG + SFN Ab # 1 B %5 41 i +
HK-2 240 A 21 H (%) 240 B TG 7 BAIG, 4B R T3 (g =
16.34.5.92, P < 0.001 ., P =0.013), 5 HG +
ALOXS %% gL 4b PR B W20 Bl + HK-2 40 H 2 Fb 3,
HG + SFN + ALOX5 # YL 4b P i) B W20 Jifd + HK-2 2
JHL 2L Fp 20 ffL TS 3G T REAIK (¢ = 10. 08 8. 68,
P <0.001), WK 5D .E, il fest ALOXS %
TR 1] BE R M B U200 6 ) 35 T A KO, 3 Ho A
M) SEN XoJ 55 W0 248 e Ay R4 VR o

2.6 SFNF42 DN #E/NR BiRGHMH EHE
IR AEEE AR A HF S S L0 R B L 6A
5 con 4 b #, DN 4 /MR FBG .24 /NEF IR &
BUN I Ser #J Fif (¢ = 18. 17 .21. 61 ,20. 45 .10. 88,
¥ P <0.001), 4 % 4 56 % (1 HK2, PKM2 #
GLUT1 ik TS (¢ =17.92.15.50 15. 09, P <
0.001) ., fii Fj SFN J497 J5, FBG .24 /B R .
BUN F1 Ser /KF- B AR (¢ = 9.265.8.538.9. 830,
7.183 44 P <0.01) , I i fi A 54 4 4 HK2 . PKM2
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I GLUT1 iAW (¢ = 11. 88 ,10. 44 ,10. 06,4
P<0.01), WK 6B -E.G, HE Je(a s FEIR, con
R/ NER BN 25 4 JC W i 222, DN A1 B /N Bk
TR 5 | F RN 2, A 2 W AR s 2 /DN ER I
BUEK, 107 SEN 3877 e , 3 2895 B A48 M 47 2E AL 15
Pl W 6E, §2/5 SN nlfExt DN BA7IR)Y
R

3 g

DN ) &bl 52 2% , HZ2Hh P 2R, W i 3
SN e R R B AL S/ L AR R R
A DN (&A™ . BN 2 DN (%
SRR A R e R AR
—o I P /NBR S S A W DU AL I 111
AR REAS fe o B 0 A O e AR R R A
M BRI A LE AL . A SCk ™ i, DN
B O 40 A 494 i, 08 900 ) 5 e 240
PR T LA P R AE AT HEAL . ASBTFE ] SEN
REAE il ALOXS FI NF-kB [ 2 1k K . I 4t Ffd i 1
A S 00 B /N R R I 0 A5, H SEN AR Tk
DN /s U D REFIZH R 452475

BB — Fh AR TR, BT B %

B, M1 I 00 5 012 6 PR T J00 i 2 l 5
AR HRE B AL JE S8 SE S B . Zeng et al'™™ F R,
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Sulforaphane regulates macrophage glycolysis and inhibits the progression of

diabetic nephropathy by modulating the ALOX5/NF-kB signaling pathway
Wu Rina, Ding Haidong, Chang Hong, Sun Nana, Zhang Lei
( Dept of Endocrinology, Affiliated Hospital of Inner Mongolia University for Nationalities
Tongliao City, Inner Mongolia 028000 )

Abstract Objective To investigate the effects of sulforaphane (SFN) in regulating the macrophage glycolysis via
the arachidonate 5-lipoxygenase (ALOXS)/nuclear factor kappa B ( NF-kB) signaling pathway on the progression
of diabetic nephropathy (DN). Methods Bioinformatics analysis was used to identify the target genes of SFN in
the treatment of DN. Human proximal tubular epithelial cell line (HK-2 cells) was induced with 30 mmol/L high
glucose (HG) to create an in vitro model of DN. HK-2 cells were divided into the following groups: normal glucose
(NG) group, HG group, HG + SFN (3 mmol/L) group, HG + ALOXS group, HG + SFN (3 mmol/L) + ALOXS
group, HG-treated macrophages + HK-2 group, HG + SFN (3 mmol/L) treated macrophages s + HK-2 group, HG
+ ALOXS transfection treated macrophages + HK-2 group, HG + SFN (3 mmol/L) + ALOXS transfection treated
macrophages + HK-2 group. CCK-8 assay was used to detect cell viability, Terminal deoxynucleotidyl transferase-
mediated dUTP nick-end labeling (TUNEL) method was used to detect cell apoptosis; glucose and lactate levels in
the cells were measured using assay kits; Western blot was performed to detect the expression of ALOXS5, NF-kB,
and glycolysis-related proteins hexokinase-2 ( HK2 ), pyruvate kinase M2 ( PKM2), glucose transporter 1
(GLUT1) in each group. Diabetic nephropathy (DN) mouse models were established using streptozotocin ( STZ)
and treated with SFN (0. 5 mg/kg). Various biochemical parameters were measured in the mice, and kidney tissue
pathology was examined using H&E staining. Western blot was used to detect the expression of glycolysis-related
proteins ( HK2, PKM2, GLUT1) in kidney macrophages. Results Bioinformatics analysis revealed ALOXS5 as the
target gene of SFN in treating DN. Compared to the HG group, SFN treatment enhanced HK-2 cell viability and in-
hibited apoptosis (P <0.05) ; concurrently, SFN treatment suppressed HG-induced macrophage glycolysis-related
protein and attenuated macrophage-mediated HK-2 cellular injury (P <0.05). Western blot results showed that
SEN inhibited the expression of ALOXS and NF-kB (P <0.05). The mouse experiment results showed that SFN
treatment improved kidney function and pathological changes in the kidney of DN mice, and inhibited the related
protein expression of acrophage glycolysis in kidney tissue (P <0.05). Conclusion SFN improves the progression
of DN by inhibiting the expression of macrophage glycolysis-related protein through the ALOX5/NF-kB signaling
pathway.

Key words sulforaphane; diabetic nephropathy; macrophage; glycolysis; arachidonic acid 5-lipoxygenase; NF-
kB signaling pathway



