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HE BT8R (ZIP)T RS Wi T g E M A AH . FFik: 2 Rk A B M 44U F 2 R(CLP) M) Rk
FHS PR AR, K H AR KA A BT K2 (Sham ) .CLP—6 h CLP-12 h CLP-18 h #= CLP-24 h 1,41 ZIP7 & ik
Hol, HE AR (WT)AS JE4S b ZIPT £4F 8% s R (ZIP7 ¢KO) AL % WT Sham #8.WT CLP #4842 ¢KO CLP 48, i qPCR #
M UL AR 20 B F mRNA £ KT, R 3K A Sk 3820 82 LA (SDH ) 0% , A R KR 4L (HE ) 3 &3 Ao A8 Hom) /) o0
LM A6 T, A MitoSOX Red 5 XARAHAE M) & AR F R AFE(ROS) ; KB Western FP A AR £ 42 58 8 & & ik . WAL E
o A Rg % 45 (LPS) 5/ ol MLgm e, HL-1 4T 4L 32 My 3 IR A Mo WU 2l JEAE AL | 3 2m L 4 54 xR 48 (Ctrl ) \LPS—6 h \LPS—12 h.
LPS—18 h #= LPS-24 h 41,4 ZIP7 %.ik ., ¥ HL-1 #= ZIP7 KO HL-1 %8 /2.5 % Ctrl 28 LPS 484= KOLPS 28, X 8l qPCR #-nl 48
X B T A GA R A SDH Fh . B AR HL-1 AL A Cul 48 LPS 48, & =8 = F &5 (DMM ) £8F= DMM+LPS 41, /A
CCK-8 X &bl 2m JL 7% 77, 02k Al Az ke F R P fE, G5R :5h 4 5230 55 Sham 28/ A8, CLP N RS ILALLR £ 12,18 F=
24 h ZIP7 & & & A ¥ 9T % (1=3.005.4.510.5.985,3% P<0.05). 5 WT CLP 22485k, cKO CLP 283 R4 fo 45 | 45 42 540 A 4%
HF AT AR 3 A (1=2.867.3.270.,3.845.2.284, 3 P<0.05), 5 WUNLLF 2 ] IO ), % 4w B R, Y, & s i (IL) -
1B.1L~6 . iF % 3 56 B -F (TNF )—a mRNA & ik A= SDH 714 F 4 (1=3.171.6.585.7.119.3.786, 3 P<0.01),11.~10 & ik it —F 3 m
(1=5.147,P<0.001), £ 5.4k ROS Aot A5 F B F(HIF)-1a NOD # k& & £ M35 48 £ & & 3(NLRP3) \ F X A% & B-1
ATk (ProCaspase—1) . 378 & ¥ k. X 4% & #5—1(Caspase—1 Cleaved ) % & Fak F oy (1=3.261.2.625.2.239.2.995.4.250, 33 P<
0.05), a8 5 Cul 284856, LPS 4285 6.12.18 = 24 h ZIP7 & & & & ¥ 7+ & (1=2.728.2.384.3.216.4.087,34) P<0.001), 5
HL-1 LPS 2848+t ,KO LPS £8 IL-1B3 . IL-6 mRNA 7K-F#= SDH #& P 4% (1=11.33.11.94.3.803, 34 P<0.05),IL-10 # mRNA &
#t—F % (1=7.525,P<0.001), 5 HL-1 LPS 2a48 3+t , DMM+LPS 48 £ 4 4k »f 98 3% ) 5 (RCR) A= 40 L 7& 7 3% 51k B (1=5.794
3.224,% P<0.01),"F R4 F A4 1 97 -FE(C T Leak )R Aok K kv P Uik, (1=4.311.10.17, 3% P<0.01), &8 : e tbos
FUIR /> B ILgm e, Z1P7 it & ik, Z1P7 @it SDH/HIF-1a/NLRP3 43 5 i 543 808 LS o
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The role and mechanism of zinc transporter 7 in septic cardiomyopathy

HAN Jiajia, XU Zhelong
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Abstract Objective: To explore the role and mechanism of zinc transporter (ZIP) 7 in septic cardiomyopathy. Methods: In animal
experiments , cecal ligation and puncture (CLP) was used to construct an mouse model of septic cardiomyopathy in mice. Wild—type
mice were randomly divided into sham operation group (Sham), CLP-6 h, CLP-12 h, CLP-18 h and CLP-24 h groups, and the
expression of ZIP7 was detected. Wild—type (WT) and heart—specific ZIP7 conditional knockout mice (ZIP7 ¢KO) mice were ran—
domly divided into the WT Sham group, the WT CLP group and the ¢cKO CLP group. The expression of cytokine mRNA in myocar—
dial tissue was detected by qPCR, and the activity of succinate dehydrogenase (SDH) was detected by the kit. The structural and
functional changes of mouse myocardium were detected by hematoxytin—eosin (HE ) staining and ultrasound , and mitochondrial rea—
ctive oxygen species (ROS) were detected by MitoSOX Red fluorescent probe. The expression of related pathways proteins was detect—
ed by Western blotting. Cell experiment: Mouse cardiomyocyte HL.—1 was treated with lipopolysaccharide (LPS) to construct a cell
model of septic cardiomyopathy. The cells were randomly divided into the control group (Ctrl), LPS—-6 h, LPS-12 h, LPS-18 h and
LPS-24 h groups, and the expression of ZIP7 was detected. HL—-1 and ZIP7 KO HL-1 cells were divided into the Ctrl group, the
LPS group and the KO LPS group. The expression of related cytokines were detected by gPCR, and SDH activity was detected. Wild—
type HL—1 was randomly divided into the Ctrl group, the LPS group, the dimethyl malonate (DMM ) group and the DMM+LPS
group. Cell viability was detected using the CCK-8 kit. Mitochondrial respiratory function was detected using O2k. Results: Animal
experiment: Compared with the mice in the Sham group, the expression of ZIP7 protein in the myocardial tissue of CLP mice in—

creased at 12, 18 and 24 h (¢=3.005, 4.510, 5.985, all P<0.05). Compared with the WT CLP group, the cardiac ejection fraction,
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shortening fraction, stroke volume, and the thickness of the anterior left ventricular wall all increased in the ¢cKO CLP group (1=2.867,
3.270, 3.845, 2.284, all P<0.05), the myocardial fiber space decreased, and the infiltration of inflammatory cells decreased. The
mRNA expressions of cytokines interleukin (IL) =18, 1L—6, and tumor necrosis factor (TNF) —a and the activity of SDH decreased
(¢=3.171, 6.585, 7.119, 3.786, all P<0.01), and the expression of IL—10 further increased(1=5.147, P<0.001). The expression
levels of mitochondrial ROS and hypoxia inducible factor—1la (HIF-1a ), nucleotide —binding oligomerization domain -like receptor
family pyrin domain—containing 3(NLRP3), protease Caspase—1(ProCaspase—1), and Caspase—1 Cleaved proteins decreased (t=
3.261, 2.625, 2.239, 2.995, 4.250, all P<0.05). Cell experiment: Compared with the Ctrl group, the expression of ZIP7 increased
at 6 h, 12 h, 18 h and 24 h after LPS treatment (1=2.728, 2.384, 3.216, 4.087, all P< 0.001). Compared with the HL-1 LPS
group, the mRNA of IL-1B, IL-6 and SDH activity in the KO LPS group decreased (:=11.33, 11.94, 3.803, all P<0.05), and
the mRNA of IL-10 further increased (¢1=7.525,P<0.001). Compared with the HL—1 LPS group, the mitochondrial respiratory con—
trol rate (RCR) and cell viability in the DMM+LPS group partially recovered (1=5.794, 3.224, both P<0.01), and complex I pro-
ton (C I Leak) respiration and non—mitochondrial respiration decreased (t=4.311, 10.17, both P<0.01). Conclusion: ZIP7 is
overexpressed in cardiomyocytes of mice with septic cardiomyopathy, causing myocardial injury through the SDH/HIF -1a/NLRP3

signaling pathway.
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JEARZ B SDH TEPERE R B 00, SR CE
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JHL PR R 58, 3 50 JUL P2 BB T3 (] s 92 ik 2
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[ ELARPLe, PR AR 9 S B Z1PT7 il
T RZMA SDH Jif M S AH JCIH I , P AE e s e O LS
WO EEAEH]

1 #RE5FE
1.1 ##
111 SEEsh)  CSTBLA6Y B A= RUMEME /N B 35 0

# (AEEO AR B R AL S Pt 55 : SYXK
(H£)2019-0004, 1 Al IE-5- : SCXK (3¢ )2019-0010],
JiA /NRIATE SPF 28 B 1) 37 B0, 1Rl 7 PR T
FE R (24+1)°C, H 2 <3C, HIXHBEALE 40%~70%,
B as SRS RB 15 R/, OREE<0.18 s, JE
7 25 Pa(1 Pa=760 mmHg) , ¥: ¥ <60 dB, Y &R H
I HIAE 8:00~20:00, I 150~300 Lux, #k} 1]
BV FHAK I 285k i K R AL R . Sl 36 7 583K
THEHEZE S HHE(/E S : TMUaMEC2023101 ) .

DR S Z1P7 Z5 A @B /N R (ZIP7¢KO ) 5
TR AR Ry A B A R S ERIEE . R
FHl CRISPR/Cas9 % 4t , % % s A< Z1P7-201 , ¢
Cas9mRNA ,sgRNA FiHE & I [7] 14 A 32 K5 51 , 38 i
P oA IR Z1IP7 JEH, 3R ZIP7™ /NER .
ZIP7" M /N FR R FALOERER: Cre 5525 (MYho6-
cre ) /N A RIS FL R B Sy ZIP7""/MYh6-cre 1Y
F1 AN FLAVNRS ZIP7™ /NR A58, 3715
JE R Lk ZIPT/MYh6 —cre (1) F2 £ /8 LB Hy
cKO /M. 383 PCR X EBR/NRHE 74572 , PCR 5
YIFHI L3 1,

Y B IR R Z1P7 FEDH I FRAE 4 RS I

#1 PCR3I#FF
Tab.1 PCR primer sequence

BIEZE=2iS ST HI(5—3")
Cre—forward ATACCGGAGATCATGCAAGC
Cre-reverse AGGTGGACCTGATCATGGAG

Z1P7—forward GAAGCTCCATCTTTGCCTTCTG

ZIP7-reverse TTAGGTGGGAGCAGTGTTAAGG

1 < forward: LUE5 4 sreverse: F U519 ; Cre: TH 4L lf ; Z1P7 : 5%
L3N
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WE D 10 mg/L AUl 5 F 55 F KM (75 me/kg)
JERE ST 3 do 155 4 )85 A Western B[R 50 UE A
1.1.2 SEe4nife /NERC WLAN I HL-1 W [ 38 &
ATCC 2~ H] o B HL-1 B 4e i AR ) Z1P7 S+ 5
H1 7sgRNA (1) pLentiCRISPRv2 ik, #54% 72 h J5
0.5 pg/mL IR EE R i BEIT 0 UEREBRASCR , #4755
GERE SRl Western EFEIGUE ZIP7 @iBRALCR
1.1.3  FELEmEH M4 s e T o 418
AP TRARAR HHER-HHER-PINER B
B VR PBS .PMSF \BSA \Tris—base , i 20 \RIPA
DEPC 7K . HHE# e . SDH a3 &l Tt i R ok =%
BHEA RS F]; DMEM T3¢ [# Cytiva 23 F] ; ADP,
B (LPS) I T34 [H Sigma—Aldrich 2] 3 25 15
marker 4 T3 [E ThermoFisherScientific 22 &) ; Mio—
trackerGreen \MitoSOXRed 4 F 3¢ [E Invetrogen 723
A ; DNAmarker . %% %305 & . qPCR Y4B} Frd
U MER A MR I A BR A R s BCA B &
CCK-8 i &M T L = RAEVHEARGRA A ;
P TG PR (7076) B R 1gG HLA (7074 ) F &
CARD Z5H 3 iy M T2 AHSCEE s 2R 11 (ASC) ik
(67824) MW F 3£ Cell Signaling Technology 2\ A ;
GAPDH $i1A& (AC033)W T2 M 28 e A= W BB A FR
48 ] 5 Caspase— 1 $T R (WL03450 ) \ HIF - 1o T4
(WL01607 ) W04 FH 3 264 YRk A BR A W] s NOD
FEZ AR BER 25 48 A OC 25 11 3 (NLRP3) 4t {4
(T55651)14F 3 b FF B2 25 BHE A FR A 7] Z1PT7 4t
A(19429-1-AP) I F 27 =& A= W1 R AT RN 7l o
12 ik
1.2.1 SERShY o d R REER R #E Y RE
I 25 3L 2RI AR (CLP) 57 e O LR AR Y | 422 Bt
MUBCF N 25 H 8 Jiliiy CSTBL/6T HF A= I /N B
BEHLS> H9 5 20 AR T AR (Sham ) 2H 5 W &% L 20
i CLP-6 h,CLP-12 h .CLP-18 h 1 CLP-24 h 4,
B4 5 Ko CLP 4R CLP JFIE 5 H 3-0 FARL
ELE MR 206 FEGTARER SN ZE B W E
B A VEE A A 40 R s 55 A, A ST
B2 TS A B K AN . ARPE L, RS 6.
12,18 1 24 h 4bFE, U O EZHZE o Sham 2 : 1 H
LU IR EE AR BN E M J5 A RE I , R 24 h
ARBE/IN B, B O A 20, A T AN ) B ] A5 75
/NERC LAY ZIPT BRI R mRNA AX R IA .
FRBEALECT 5 12 2 8 JEi% C57BL/6) B A=Y
HEME/N AT 6 2 8 JEHE ZIP7 KO /N EUREHL > Ky B
A RN BB AR (WTSham ) 41, BF 4= B9/ BUE 45

FLAE AR (WTCLP)ZH A ZIP7 (U 45 S L R it
Br/NEUE I 25 L RIB R (cKOCLP)4H , B4 6 H .
FEVER] |- 3C Sham 41 CLP 4, I+ TARJG 24 h ¥Ef7
OB ERIRA , S5 05 ST DAL SE, BUH O IR 2,
MR HE et R OB B . OISR
SEZHAE T mRNA AHXRIAIE AL SDH % P FZpi
& ROS K.

1.2.2 Yoy 2l B MREEAE RS R G ST N 20 42
FHEFRILA & A 10% 8628 M5 1% 5 % -
RS -T2 DMEM 53535, T 5%C0,.37°C
EAR AR . A REE R A AR AN R S H A, X A
AT 534 .

55— AN SL 8 X BB 4L (Crl ) \LPS—6 h |
LPS—12 h . LPS—18 h 1 LPS-24 h 3L 5 41,4340 5 1
3.5 em B 1ML, Curl 40 :DMEM 55 32 340 B 24 h;
LPS—-6 h,LPS-12 h . LPS—18 h 1 LPS-24 h:10 pg/
mL LPS+DMEM 55 % 3£ /7> B AL 38 612,18 F1 24 h
JEWSCBOREAS | F T Aar A [m] Bsf ] 20 g Y ZIPT7 25 1
T mRNA X KA.

B R A0 M SE G HL—1 40 i %) PR 2H (HL-1
Ctrl) \HL~1 209 LPS AbHZH (HL-1 LPS) I ZIP7 &
PRl #i B4 LPS 4 B 2H (KO LPS) 3k 3 4, 4 5 4
3.5 em }5 3% ML, HL-1 Cutel 20 :DMEM 1% 3% 3L 4k 3
24 h;HL-1 LPS F1 KO LPS 41 : 10 pg/mL LPS+DMEM
KSR BLAL T 24 b, TG 40 A 4 E 4 A A mR—
NA AHXFRE B SDH 1

5 = HB 40 M 25 HL-1 20 % B 41 (HL-1
Ctrl) \HL-1 4iififg LPS ZbBEZH (HL-1 LPS) \HL—-14
MIPT R — H B AL #Z1 (DMM) A1 HL-1 4170 —
ik — g A1 LPS B4 4 3 2H (DMM+LPS) 3t 4 41,
B 5 6 em JEFRIL, HL-1 Curl 41 : DMEM J5 553
AbFH 24 h; HL-1 LPS #H: 10 wg/mL LPS+DMEM 153
FEAbFH 24 h; DMM 26 : 10 mmol/L DMM+DMEM 5% 55
FEALHE 24 h; DMM+LPS 4 : 10 mmol/L, DMM+10 pg/
mL LPS+DMEM 1557 3L 4b 3 24 h, HF KM HL-1
YHARLTE ) RS AR DRk
1.2.3  HAKG - geta (HE ) WAL/ UL AE AT 21
AR BOR O NI LU A 4% 2 5 FRE 1 2
2 PBS & ¥k J5 H 30% .50% .70% .85% .95% Fl
100% 2. R BB K 45 1 h, —H £ %W 30 min, 12
3R 1 he AIJSEYIRG 5 wm R A YA
Yl R T 5 2EAT B A B, 2 5 W 2R ek &
M5 .95% .85% 75% 1 60% Y H 5 £ Bt 0 I, ¥
IR RFPLLHA TG, K el v K 5T
TR AR, #E S UEE T AR .
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124 /NECOREREA B/ BT MG AR i E
K, R I LA EM [ 2 AE e & B, DU B A
TARAGE AR A, ] MS400 £83k X6/ B 550
WEE AR TN &, RAFIF I Mmode B, T
PRSI MR B TE i 90° 35 M- 55 Ja b V0TI, (R AF
PRI A ST 5> B (EF) (46 843 B0 (FS) O i
H(CO)MAOZEREEEE (LVAW) .

125 /NRIEACO A 3= H = 2KIE B
I T 2, IS A i %) /0N BRI K 32 3l Bk 5 B
FIEERERFEFE . BN O IR
15~20 min, FE/NEUCHETEATE T 2R BPIRE,
T HERAATA S R AN S IR L. FHRSTRAR IR
FIIEIE 0 , 0 LN S BB BOIR S . FHER o
W B AR, AR 3 TS A T TE A
A 20%FBS ) M199 KiFRBEd £, A4 nn 2t
Jo A R B 1) 2R A /NI P B 5

1.2.6  ZUHEZOESLE: H PBS TEVEANME, LR A
/NI AN A A MitotrackerGreen( 1 : 2 000) #1 Mi—
toSOXRed(1:1000)f M199 5355, 37°CHEE 20 min
J& H PBS WUk, LR A B A (RO LIR E N
488,559 nm ) WAL

1.2.7 HEHEFEARFEEA Western EJELE o) /N
AL HL-1 40 A RIPA Fl PMSF IRA )
(RFH LA 100 2 1), vK b 7250 WP 5§ E 30 min,
B RS (Tl BCA B AR &
MEHE . FH 12%SDS-PAGE 43 B HL K , 300 mA
TH % 2 PVDF JE, 5% 4] 1.5 h, —HIGAPDH
(1 : 4x10°) HIF ~1a \NLRP3 ,caspase —1 ,ASC .ZIP7
(1:1000)4CHEME, —Pr(1:1000)EREE
1 h, TBST W5 UEE IR R o 4R Y 45l
YAk 5% BE 1 T Image T B4, I E A/
GAPDH [6% k3R H WA AR 8
1.2.8 RT-qPCR RH Trizol Z:ARHGL L 2 sk 410
MLE RNA, 3 i SR 8o RNA i 55
AFH 20 L ¢cDNA BEFT qPCR. LW &5 14 :95°C T
AR P 3 min; 95°CAE M 10 s, 60°CiE k 30 s.72°CHE
#4130 5,40 MEFF. L GAPDH R NZ:, SR H] 27240 3
. qPCR 51975 W3 2.

1.2.9  SDH {& PRI ARYEEE 2= K SDH i& PEA I
A S BT T #4E: 7] 100 mg 42U, 5x
10 A O 1 mL 35— A1 10 L 328058 =, X%t
ZHZL AR 551K SR R AR B, 4°C 11 000xg 5.0
10 min 3. 76 96 fLARHP 4 5IA 10 pL B3 .
170 L 3855 = 10 pL =55 P A 10 pl 3877 . 25
FLHE IS A RGE K HoAth 25 A A [R] . BlbR A T3t

%£2 qPCR3I¥F7
Tab.2 ¢PCR primer sequence

ElRZE SIMFSI(5'—3") ik /PN
GAPDH-forward CGTGCCGCCTGGAGAAACCTG
GAPDH-reverse AGAGTGGGAGTTGCTGTTGAAGTCG 140 bp
Z1P7—forward TGTTGGTAAAGGTATCGGGGC
ZIP7-reverse ATGGTCATCACGCGGCTC 126 bp
IL-1B-forward ~ CTAAGGCCAACCGTGAAAAG
IL-1B-reverse =~ ACCAGAGGCATACAGGGACA 104 bp
IL-6—forward TAGTCCTTCCTACCCCAATTTCC
IL-6-reverse TTGGTCCTTAGCCACTCCTT 76 bp
IL-10-forward ~ AAGGACCAGCTGGACAACAT
IL-10-reverse =~ TCATTTCCGATAAGGCTTGG 88 bp
TNF-o—forward CCTCCACTTGGTGGTTTGCTAC
TNF-a-revers ~ GGGCCACCACGCTCTTC 180 bp

1 < forward : U514 5 reverse: FUFS14 5 ZIPT7 . B8 1K 7;
GAPDH : Tyl -3 - Bl 1 Mt 2018 5 IL: 1A AY 38 5 TNF - : iR SR 4K
HF-a

P AEEEL 20 s 1 1 min BFFE K 600 nm A7
OD {8, il AT A5 3] SDH {5k

1.2.10  4HAEIE kil #F 96 fLAREEFT 7x10° -4
M, SR SRR AR IR 1.2.2 (T b B AbPEEE SR
PBS 7%k, A K 100 pL CCK-8 TAEM . a5 LN
T4, HAb SRR . 37°CRUN 30 min, JHBEFARIX
ME P K 450 nm ALY OD (5. i 2 25345 51 40
LG 71

1.2.11  ZRARIFIR M FH =28 KI5k 02k X
ar, NI 2 mL MR A T, 4TI 1 RERF I A
FOREE A, J A STOPPER #i#fE. MIKINA 1x
105 /N0 S SR8 (2 mmol/L) #1422 18 (10 mmol/L)
TRA R, R ARBURE S A Al 2P S e
{8 C 1 Leak MEWZ in A ADP(1~5 mmol/L) ¥4 )5
FM - BUE IR L C T Leak WEME 753 28 7 (A 0 0 42
Tl 2% (RCR), i ABEHIHZ (10 mmol/L) i FEF ALY
) SRR (0.5 umol/L)  FJEERR (0.5 wmol/L) ML 8
2 A(2.5 wmol/L) VA2 Ji5 45 A Lok A MW, 45
FRIF

1.3 %A fFFEESHAITHTEEIELL vts
F7R, R M GraphPadPrism8.0 4t itk {44740 2%
SEFR, HEHE I L A STy 25 55, R 58 A Bl
ML TR ST FEAS ¢ K LA K PR R Ty 22530 #T (one—
wayANOVA ) ,P<0.05 A5 A G252 L.

2 H#R

2.1 BERRAEPES UR A Ros ILLL R ZIPT &k 38
o S E R, 5 Sham ZAH L, CLP-12 h,
CLP-18 h ZH.0 LA 4 A ZIP7 mRNA FlI4E FH #2551
1491 (¢1=3.005 , P<0.05;1=4.510,P<0.01), H.7F CLP-
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24 h B} Z1P7 £5 S N B . (1.=5.985, P<0.001) , IiL
K 1A.1B.
ML R, 5 Cul AAHH, LPS—6 h .,

CAPDH | S ——

A
15
I
Z1P7 i . ~
. & I = 10
=
0.5
CAPDH s o> D e &
N
Sham 6h 12h  18h 24h
C
15
ZIPT | - - — S — é
= 10
I
%f 05
=]
N

Sham 6h 12h 18h 24h

0
Curl 6h 12h 18 h24h

12 h .18 h ZIP7 mRNA Fl%E [ #8788 i (1=2.728 .
2.384.3.216, 4 P<0.05), H7E LPS-24 h i} ZIP7 &
ek R I 2. (1=4.087, P<0.01), WL 1C. 1D,

B seokok
30 ok
jﬁ e
= B
< 20T 1
<
Z
[

g 1.0
-
=]
N

0
Sham 6 h 12h 18 h 24 h

1.5 T y

1.0f !

0.5

ZIP7 mRNA AN} ik

0
Cul 6h 12h 18 h24h

H:A: B FHAEARRE RN RO L Z1P7 AR RSN B B AL AR G A RN BUD WIS ZIPT mRNA ZiA7K
-5 C:HL-1 201 24 (10 we/mL) AL FEAR B ] ZIP7 25 1R A 150 ; D HL-1 ZHMINE 2 5 (10 pg/mL) AL BEAS[I B [|] ZIP7 mRNA Rk 0L ;
Sham: flRF AR ; Cuel: X HEZH 5 ZIP7 5512 4 75 GAPDH : H-h i -3 W IR I 20 5 *P<0.05 5 #+P<0.01 ; ##%P<0.001 ; ns: TLI E G242 5F
1 BREHOIFNROAALRF HL-1 484 ZIP7 mRNA f1%E 8B RIAKTE

Fig.1 ZIP7 mRNA and protein expression levels in myocardial tissue and HL-1 cells of mice under different sepsis duration

22 EUFR ZIPT B R AR MRS LR 6 0 IE T AR
R fe s L BB I LREERE R, 5
WTSham £ A b, WTCLP 4 EF F#{% (1=9.650, P<
0.001) .FS [ (1=10.46, P<0.001) .CO ¥ 7> (1=
4.467,P<0.01) .LVAWd %83 (1=3.095,P<0.05); 5
WTCLP 414 It , cKOCLP 41 EF 34 /i1 (1=2.867, P<
0.05) .FS Ha 1 (1=3.270,P<0.01) .CO ¥ H11(1=3.845,
P<0.01) . LVAWd 3 J& (;=2.284,P<0.05), W& 2A.
HE Q025 0 BoR, 5 WT Sham A7, WTCLP 21
WU 4 [a] BRAR K, R 40 i i3 hn ; 5 WTCLP
HAHLL, cKOCLP ZH.CoWUNLEF 2 MRl B e /)N , R A IR
T (K 2B) . qPCR 4558 87w, 5 WTSham 4141
Et, WTCLP 410 AU R 40 R F A A~ 2 (TL) -
1B .IL~-6 FIRIRISRBE 1 (TNF ) - AL 56 41 P+
IL-10 i) mRNA JK-F- 2438 fin (1=5.037 .9.616 .7.952
3.705,%) P<0.01); 5 WTCLP 414 It , cKOCLP 4 ¢
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