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BRE X B I & BT A 4 AR A EUIR S A8 Y &2 T

ERF T, WEmAT, RkE, BRA

(1. BgEe Ry E G R A PR S WSS oLy, B 2013065 2. B 9RRIREAE R /K7™ i 52 B8 U5 A 4l -5 1) 2L
HEPE AR, B 2013065 3. EIHTERSE AR ER R L RA L, B 2013065 4. BIETERSE
ARl a2Abe, e 201306)

OB ARIUER TR B A 28 AR AU 1 R R, AT LIS AR W R D £ 17 JITTUE A0 L ( zebrafish liver
cells, ZFL) HBFFEXT4 , 43 ) Fl AT B2 R 2kl ( ammonium ferric citrate, FAC) F12= %k ¢ ( Defetoxamine , DFO ) %if
ZFL A AT SN IR BN FERN A IR S /MR ERIE BR AL L, LA [R] 8 1Mk BT ZFL 40 i xob A1 4Bl 3 1) 2 381
Mo BEARIRW AR E 35 KT ZFL S0 A1 56 B8 70 RIS 5 LSRR A A DG 3 R 1 R385 %0
HEZE 0 P U8 B A MR ARV BR AL AR L , #h FEAMR AR e % W i 458 ZFL A i AL ARSI 38 T M3 B RE ) s SR Ak
HEERFRBAKF R, FESNE BN SEAL R ZFL b, S8R (tfa) BRAE A (fihl27 fihi28 fihI31 ) FIEK i
i (fpn) FHOGEER ) mRNA 3R 7K P44 i 34 & o 1 0 SORAR A N ZFL 40 3 19 335 74 45 (reactive oxygen
<pecies ROS) KT KM 42 BUA A AMIBKABNS 1 AR M ZFL A0S ROS 9K 01—t
FEL P ROS JK-F- 38 inA F T ZFL 240 XIS A , A B T3 i AR RS R 5 Hh i A A5

KR RAMNE s BES PRI ; BT ATERIR BRI T TER

PESES: So17 XEIRE: A

1A% 2 (dissolved oxygen, DO) 27K A= 55
ORI 2 — , R 2 37 A v i EE 22 RR
IR . IR A RIIC AR, S0 2R AT o AR
$HE NI | VR ate N 11h- A IR (X B
RIS G 4R 2 P B R B R IR, A KB
MG s BRg ST Fe W, fa 2l R
2T 40 @ ( red blood cell, RBC ), Ifil 4T & H
( hemoglobin, Hb ) £/ Ifil 4 ifd k. 7§ ( hematocrit,
Ht) 250G N . 12T o 21 400 N 32 i 480
HER T, P R R T RS RS
{14 L2128 1 DB A A S AR

PR RMAE AN ELRSZ—  HUAN
A 60% ~75% BT ML E A G . RN,
BRIA S 5 & vl 2 0 AR BTG 2, 5 0 DNA 1 &
HORME ST RS P A PR L 45 R AR 5 D 4 g
JE 210 DRI A 0t A A g R A 2 T Ak AL
A o T FFPIEEE Ay ML A4 Xof &b S 380 S 7 e -

Wi EER: 2021-04-08 f&EI B HA: 2021-07-24

RIBUBI AR Z —, 2 e 5 B A i 2 4R,
7B I OO 3 £ £ S P IE AL 8 SR AT o TR
I T HAEAE Bk A 2 bt 3 T A T, AN
TRINZ AR ERAIREAE 7 P, 10 ELAE IR 75 1 b B 40 i
0 I 2 ok 2k s 1 0 oL Y R A A R T
TFER

DAL, AR BF 5030 et 8 S ot S Bl Bk B 2k 114
ZFL AR FRGTBRACIIXT ZFL 240 i 75 AR 4 1 2ok
FEFFIRZIR , & 72 7T L JZ 1B 5E ZFL 46 i
TEARSE IR Fh 1 BN A B 8k 8 0 JHLE B A1 48
B A SEI , DT DA 45 T TRABIE 5 48 28 B X I 4
o3 AR ATL R B A

B ik

1.1 FERH
FHIX ] G 4 1L (Gibeo, 36 [H ) ; DMEM
F12 35 3% £ ( Gibco, £ [H ) ; Alamar Blue i 5| &

EEWB : EEE AR (2018 YFDO900600 ) 5 b il # 4 AR e bt 23—l — i [E PRIl 5 5L 3 25 0 F (19590750500 5 -
B0 2 G2 WHRIHT TR H (2017-01-07-00-10-E00060)
BB BT FHTF (1994—) L LA A, BFFE 07 16 50 T E W) . E-mail :2514231599@ qq. com

BIEEE: KRR, E-mail; lbchen@ shou. edu. cn
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(Invitrogen, 5& [ ) ; #7155 BR 2k % ( Sigma-Aldrich,
%) 2 8 (Abcam, 3 [H ) ; TRIzol il
(Ambion, 3E[H ) ; Fz % 1) & (TaKaRa, HAS) 5
SYBR Green [ % & 44 ¥l (Roche, Fif 1) ;
Ferritin HLK (AT 42 2L W H AR A BR 2 W), AL
M) 5 Actin FLAR (BT AL A= I BARA BRA 7 AT
M) EEBZ IR ( FEE A REWEARARA
Al , FE) ;H2DCFDA ROS #4] ( ThermoFisher, 38

)
1.2 SLIA%
1.2.1 ARG FR AR AE e

BB PR TR A h R A ZFL i1 2,28 °C
Vit J5 800 r/min BS.0» 5 min, P 3, 4HETT
FEMMA R & 10% Ba2E Mg 1% PS Bt &
DMEM 5244 32 3Lp | B F 28 °C 5% CO, k3
i T SR . R AERKE 80% ~ 90%
BF, 1 0. 25% JREEHFATIH LA 2 3R15 R B4
Y ZFL AU, 3853 ZFL 4 M4 7 % A
BALI, B E S AR FE AN, 5 IR N A A
TR EYERFTE 0. 1% o XF ZFL 41 B A% 420 b 18
Jei 5 47 00 B S 56 4 A% R A 400 i 7 . RNA Al
SR TRESC S
1.2.2 SEmsr 2 MAk s

B RORAS A ZFL 40053 R (1) %4
4H . ZFL ZHffi7E 28 °C 5% CO, 21% O, [HIEH1s
FEAA AT R SR 5 (2) IR ZFL i ffi7E 28 °C |
5% C0,.0.1% O, I FHFHEFE2 ~5 d;(3)
FAC 4 (#bFRBRALHR) - 435 & A AR EE FAC
(0.0.1.0.25.0.5.0.75.1.2 mmol/L) [ %75 3t
1E28 C 5% C0,.0.1% 0, kEF4hEs 3 ZFL
Y2 ~5 d; (4) DFO 41 (V& BRERALFE) - 43 5 H
S N A ¥k BE DFO (0,10,30.,50,70 .90, 100
pmol/L) 35 HAE 28 °C 5% CO0,.0.1% 0, 1)
R 3R ZFL 4 2 ~5 d,

1.2.3 Alamar blue EH: 40 IS 5

P38 AR K ZFL 20 3R T 96 fL
M, B BCE 4 DEE S, MRS G R
12,2 95 p AR PR, J3 7 2.3 4 FlI S d 55 i
121 % A 4 ARE 4L FAC 41F1 DFO 21 41 i il 52
HAEAR RIS T B G I8 00 : B ST RG 97 2
HiA 10 wL Alamar blue 3,28 °C 4k&E1 3240
M3 ho SRS FH ko AR A3 S o) A T 4 L A
570 nm F1 600 nm KT W IROGIE, I8 H A

FE R IR AR 5% BN 100% 3K 8 A [6) b 3G
RIS ) A2 ARG Bl A RIS T3 Dy Ak B2 RE
[ OD {55 % A 4IFEM H) OD HZ L o
1.2.4 5 [ Sy B0 G 0 240 L 1Y) K 2 1 e R UK
AR

BRE A RAIUANIEAF R i iE A EH
HAr ¥ 2970 500 ku, fy 2 B He% AN 6] Lo 491 2
Ji, — Pl B HE (Heavy chain, H) , 7375 2
M 21 ku, 5 —Fp & 5258 W KL (Light chain, L), 43
TN 19 ku, AWFFE 322U R R 4
[y Fk KR TR R AN RIE A . R T
Rl 4841 M4 4L FAC 411 DFO 41200 i gk
HHERFRIBEO, BCBURA L 3 d /Y ZFL 24
JfL, st R ik, ) 25 2 ZFL 20 b o AT
2 M 2 M (RIPA-buffer) , FEINA 1% 35 F B
HIF (PMSF) ,4 °C 24#% 20 min j5,15 000 r/min
B30 10 min, FRAG 19 B3 RN SE FE IR A5
AR BCA LI E #5 3E FWR BE e, P10 12% 192K
PR IE MG R I 16 4T 22 1 20 85, 0. 22 pum [) PVDF
TR NS, 5% i Na Wk 5741 2.5 h,3% i g 4
MR —PT 4 C B & , PBST YEURIRIE UL 3
W E 502 h, iR R TER B
1.2.5  AHXSE 5k PCR AN 20 i i) 42k 4 A O
mRNA AR 1224k

KM TRIzol 14573 5| & HCH AR A AL BE 3 d
H45 40 ZFL 4 0 5 RNA, FF1%E RNA ok i
AL . ) 52 1800 &5 78 cDNA, L ¢DNA
ERIEAT PCR &3, I L B-actin h N2 (3R
1) o SRAI2 895 TR 2R A mRNA ik
K-
1.2.6 H2DCFDA #4140 i ROS /KF

WAL FE 3 d 145 2H ZFL 40 i Frovt B 20
0, ¥ MR UL A5 I AGE 59 H2DCFDA AR
A E T 28 CHER 30 min j5, 8 TIEW,
PBS i1k 3 ¥k, FIF BD Accuri C6 Ji x4l A€
YOI, ] ZEISS S0 B M M 4¢ ROS 7K
1.2.7  Geiteehbs

i& ] GraphPad Prism 7 {4 X B dla A7/ 14
1A BT SRR 3 A, R ¢ A A A
[ i [ 7 22 57 R (P < 0. 05 FoR A Geit

3P <0.01 RINABEGITFER; P <

0.001 KR AWMH B ENGITHH25R7) o

http: //www. shhydxxb. com
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HNEBK B T RENE 1 5 ZFL 40 MO 7R A 5 P i

2 zh N ,
HEFERE ST FAEIE o
2.1 HEFREZWESEMET ZFL #@aHTF
mE x1 5MER
2.1.1 ARSENME T AN 5 7l 45 5 ZFL 40l Tab.1 Primer information
H a5 B 1 FIAF 1S 2R el FIHIFSI(5'3")
. . . Primer name Primer sequence(5'-3")
N T IRGUIR A 18 Bk B TR X ZFL 4 ffa-F AGCAGCAGACATTGAGTGTC
Mo AERE F sz, F F FAC X ZFL 4i k541 tfa-R TTTGCTCCATCTACTGTAAC
B, SR B IS 0. 1% 0,)0F 12T HCAGTTACCTCACACTGAC
N ” . N tfrz-
[ FEEA, 5 AL (control-21%  0,) HIEL, A4 fihi27-F TGCGAGGCTTTGATCAACAAG
35 FAC 11 ZFL 4812 (0 mmol/L) %34 %8 RE 11 F1 A% fih127-R TGGCAAATCCAGGAAGAGCC
RIS T ISR A 1920 1 A oo
s . . thi28-
TR AN TS BRI RS L (O mmol /L) 1 458 4 fhi31-F AGGCTGCGATCAACAAGATG
RE I REG R R (B 1) o FF HAEMREA e fihi31-R AGGAAGAGCCACATCGTC
2 d B}, FAC 41(0.1.0.25.0.5 mmol/L ) 41 ifa (144 fpn-F ACATGCCCTCTCGACATGG
. , e fon-R AGGAGTAAACTATTGCCATACAG
b Y 327 =] r”’/“Q
SHLTIE YA 3 L 2 8 AL B T Ca) Jo T actin-F TGTCCCTGTATGCCTCTGGT
%45 KA, 5RE41 (0 mmol/L) /L, FAC 4] actin-R AAGTCCAGACGGAGGATG
ZFL A A7 R3804 2 ~3 £, BRI, b5
Il Control-21%0,
2 B Control-21%0),
L2 ok T el 12"02 L2 . — o?rll%gj
8 Lo} ®
a\;@gg 0.8F @E’
&£ o6} £
EH £
B2 04t Eg
S 02| 5
£ &
Oontrol 0 0.100.25 0.50 0.7 100 2.00 Oontrol 0 0.100.25 0.50 0.75 1.00 2.00
W Concentration/ (mmol/L) WJE Concentration/(mmol/L)
(a) FAC 0.1%0,-2 d (b) FAC 0.1%0,-3 d
1.2¢ Il Control-21%0, 1.2 Il Control-21%0,
oe I 0. 1%0, B 0. 1%0,

LOf 1.0

Fkok
*ok $okok

8 ]
& g
EE 0.8} 'S
)i o H;]E-H
£ E o6} . 5
B2 04} B2
s B
E 0.2 E
0 0
Control 0 0.10 0.25 0.50 0.75 1.00 2.00 Control 0 0.10 0.25 0.50 0.75 1.00 2.00
W Concentration/ (mmol/L) WE Concentration/(mmol/L)
(c) FAC 0.1%0,-4 d (d) FAC 0.1%0,-5 d

MR _ET5 + FOR 5RALL (0 mmol/L) AT ELAE P <0.05 KA A G250 + = FIRAE P <0. 01 KA BH G255
# x = fLFRAE P <0.001 KPHEWIRFNGI 25
# . Represented statistical difference (P <0. 05) compared with the hypoxic group (0 mmol/L); # . There are significantly statistical
differences at P <0.01 level; # * % . There are significant statistical differences at P <0.001 level.

E1 AERE FAC 23Eg) ZFL E#ITREME 2 ~5 d FHABTFEE
Fig.1 Cell survival rate of ZFL cells treated with different concentrations of FAC after 2 —5 days of hypoxic stress

http: //www. shhydxxb. com
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2.1.2 fIREE T BR R ES Al A ZFL A1
(38 FE B T RIAF%

KRN (DFO) REAE AL 13107 B 8K VBR A A &
B ¥ % b i BB B R DFO 3 R
ZFL AR IR S MR 1o SRR R,
Wt I AU 38 (0. 1% O, ) B[R] A HE R , AN [R) e J5E
) DFO AR5, AXAEAL BRES 2 K, ZFL 21 i
WEFEBE 7 FOAF 5 A EE R W BR Bk i AR A 41 (0

Il Control-21%0,

L9r . 0. 1%0,

ARG
Relative survival rate

0
Control 0 10 30 50 70 90 100

#WE Concentration/(umol/L)
(a) DFO 0. 1%0,-2 d

1L.2¢ Il Control-21%0,
i I 0. 1%0,

AHXFAG R
Relative survival rate

0

Control 0

WE Concentration/(umol/L)
(c) DFO 0. 1%0,-4 d

10 30 50 70 90 100

pmol/L) WA R, o 24 DFO ¥ B2 70 mol/
L i fe g W ., 29980 1 25% (18 2 (a) ], (HIZ
SEBRES 4 K, 24 DFO ¥k JEH 10 ~ 50 pwmol/L i,
ZFL 2400 ) 1 5 RE 7 FIAE 3% 8 S T EL AR 44 (0
pmol/ L) %y 30% . % 3 KA S K R#H
Ml 25 BRTIA T bR N IR AN SN IR RS T REAE
—E R LA ZFL 4 i A G AR A5 14 T 1 1
RE I MG

Bl Control-21%0,
1.2 I 0. 1%0,

1.0

AHXFAER
Relative survival rate

OC()ntrol 0 10 30 50 70 90 100
WPE Concentration/(umol/L)
(b) DFO 0. 1%0,-3 d

1.2 Il Control-21%0,

. 0. 1%0,
1.0

AR AR
Relative survival rate

0Con‘crol 0
WP Concentration/(umol/L)
(d) DFO 0. 1%0,-5 d

10 30 50 70 90 100

FEARE 105+ RHISARALL(0 pmol/L) M LTE P <0.05 KA G242 * « RRTE P <0.01 P BFL 25

# . Represented statistical difference (P < 0. 05) compared with the hypoxic group (0 wmol/L); # . There are significantly statistical

differences at P <0.01 level.

B2 ARERE DFO 2R ZFL @RS THREME 2 ~5 d FHARTFRR
Fig.2 Cell survival rate of ZFL cells treated with different concentrations of DFO after 2 —5 days of hypoxic stress

2.2 FACIRBREMET ZFL HAah S EF
HKFE

T PR GT R & XS ZFL 41 i 5
WA AU 38 152, X ZEAIREUME (0. 1% 0,) 4%
TR 3 d By FAC 41 .DFO 21 WT 41 /) 41 fifg
REFATIE S22 EE, G5 R FAC ZH 1975 41 g
B i 3% 2 F DFO 40 R WT 41, HATHIR A R
b Fednfuie b [ 3 (a) ] gkt 2k 1 6%
( Ferritin heavy chain, FTH) g3 35 7K P4 00 & 21,
HHAAH(21% 0,) M1, IR MM a5 ZFL 48 il
H FTH ) ik i W2 s /b, T FAC #MER S, 40 i
i FTH 235 R 2RI 0, [R i DFO 5Bk Fe'*
Ja A S8 3 (b) | o 3X s g B B 4

L ek B 1 R R ZFL 20 1 AR A &
KREE SMNIRAMKRERS $ i ISR R ZFL 20 i
HERE T KF T 2 m IR 8 T ZFL 48 i
{UFERnIE
2.3 FACRBEEMIET ZFL 458 ¢k 5
TAXEE R mRNA RiEKFE

BRI HE H (Ferroportin, FPN ) J2 54 5l 4y 41l g
AT A ME— R B RSN HEEE B, WA/
W b B Bk B - Fe i i FPN R I RAE 36 3
Gil'T M AR 1 (ransferrin, TF) 2 i 3 32
BRI, ST LA N B 12 a4 Bk
B TF 5% 5 v i 2140 A 2 1 1) o8 2% vk
K 1 (transferrin receptor 1, TFR1) 254,
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bl R

o

L
=

=2 i1 31 4%

Tf-Fe/TFR &4 A3 izt N A7 2 A AR I, S 40 i
TSR T IR ER B, T R
PRI i, 22 2% (4 Bk U A 4 6 Bk 3 1 ( Ferritin)
H T DL R 1 1 A KPR R AR
HAREMREEEH 8 TR S ZFL
2 L L AP S R AP T, AR X € 8 PCR
FAR Kl FAC 41, DFO 41 AR 41 AR A4l
ZFL AP R B e Bk B MBI A G
SEPA) mRNA KK S5RARM, 5 A4l
(21% 0,) FHLL, (&AM 38 )5 ZFL 20 i v iy Bk 5%
EEIEN (fpn) EERE A RILZ I (fa
ifi2) FER & IR A (fihl27 | fihi28 | fikl31)

FAC

mRNA ik {35 8 & N, W S 8 E M ~
20 R P D R R KT B Ak B 1 R SR R A
B2 240 N AR I FAC BB AE — E R IR
IXLERL R 1 Rk K7, b R AR 1 R A (fihd27
Sthi28 fihI31 ) ()3 ik B B 58 378 = F o SR 41, fihl28
AR TR K- B L SR AL N T 7.5 X — 4
REGE ORI —80 MR X IMEEE
TG BRI — 2D RRAR T 3 28 5 R M A A7 F b
HERH DGR 25 00 (&1 4) o BRI, #h 7 R R4k
BF(Fe’™ ,FAC) o] LI R IR AWM T ZFL 41
Hk S AR DC L R K 2635 /K7 AT B i ZFL
20 i R I 1 e AR R IR T AT

DFO

(a) 0. 1%&E M BZFLAIMES dJFFACLL. DFOZLAIWTZH 40 fUR A% Hh
Comparison of cell status of FAC group, DFO group, and WT group
after 3 days of 0.1% hypoxic stress on ZFL cells

INRY INRY
S

FTH-21 ku '

)

-
- ——

Q-

P

S
S
q}

—— |

(b) 0. 1%fRE 33 d/FFACH . DFOLLFMESE ALK SAFTHR A /K FA M
Expression level of ferritin heavy chain in FAC group, DFO group and
hypoxic group under 0.1% hypoxic stress for 3 days and normoxic group

3 REMETARELER ZFL 4 SN EF FTH FiEK F4E
Fig.3 Microscopic observation and ferritin heavy chain expression level
of ZFL cells with different treatments under hypoxic stress

2.4 FAC EES{KEMET ZFL fiarh ROS i1y
K

R T BRI B T XN E e N ZFL 21
Hirf ROS 7KV 520 , F F H2DCFDA £R4+ Fli
KA KT FAC 41 . DFO 2H AR 52 4 T S8 4 1k
17 ROS JK-F- A6l , 45 R R WK 4H (0. 1% 0,)
ZFL gy ROS K- HR A4l (21% 0,) B k¢
K25 60% ,1fii FAC 4120 il N ROS /K- HLAIG 48041

http: //www. shhydxxb. com

W%y 20% ,{H DFO 2 f) ROS 7K JG A & A5 £k
[E5(a) ], FIHAZOERMEBME IR Kl 5
(b) ], Hg5 R 5 i 4 A — 3, RIS 4 20
R R ARG HR: FAC 2158 50 B 3 I A 4
A g, DFO 4 504 — 8. Wik, FKR
AL, #h 78 Fe’* nl LA S AR EUHh a8 T ZFL
YR ROS HYZKF-, BB AE — 2 i [l ) ROS 7K
IR R T4 5 ZFL 0 AER A R BTG R
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L 10 =WI-21%0, ‘s
2 9f wmWI-0.1%0, ‘ 3 dhe
— 87 ==FAC-0.1%0, — A B N b4
Eg§ Z - TEARSEAAE T AL S8 2 43 o 21 40 Jfa A
H—\gz X MELAR R RCE 3 56 I 385 7 420 RE ) R4 v
= k¥
RE 4 A Fr o A2 B, DA R B A AR A T AL
Fool g o TR LTS O TR Y X
§; 0t trfz ihi2r fth128 FehI3D fon U S LA T LA BRI i R o LT PRl
2=

FHE LR Gene name

FEARIE B 5+ W S IRALL (WT- 0. 1% O,) A LLAE P <0.05
KB GE 22T + o+ FIRAE P <0.01 KA BEGI 2%
Sty ox %+ fURAE P <0.001 KCFERILEFN ST E2ER.
The “ # 7 above the bar represented statistical difference (P <
0.05) compared with the hypoxic group (WT-0.1% O, ); * *.
There are significantly statistical differences at P < 0. 01 level;
% % % . There are significant statistical differences at P < 0. 001
level.

4 0.1%{K|BME ZFL 40 3 d /5 FAC £24.DFO
ARMERAR S RAGRBAXERRLBONE
Fig.4 Expression level of iron metabolism-
related genes of ZFL cells in FAC group,

DFO group and hypoxic group under 0.1%
hypoxic stress for 3 days and normoxic group

121 0. 1%0,-3 d-H2DCFDA

X E KT
Relative ROS level
o
o

21%0,
0. 1%0,

FAC+0. 1%0,
DF0+0. 1%0,

(a) WML E BARWO0. 1% 0,185
Jirie3 dJiS ZFL4IHE P FIROS K
The ROS level of ZFL cells was
quantitatively determined by flow
cytometry after 3 days of
0.1% 0, hypoxic stress

21%0,

FAC0. 1%0, 0. 1%0,

DFO+0. 1%0,

JEAERFHA AR i 15 30 A SR LT BT A 28 T 40 i
ERFTLT IR B, £ A, BER
AT AE T AR AT B 1) B 756 B o0, O HoE
VRZ 8 1R O 35 P A B R,
MAK B TR R B Fe' " 22 S BUB AR Bl 1
RS R D 1) 105 PR AR, DT £ 400 3 S0 45
e GL /S o PRI, B T2 s Bt b A
AP o BT AR IR SR BRI o, A0 0k vy i
fim WRP TR S5 Bt S B 2 R AR ks
AWFSE KB, ARE 0 i 45 ZFL 41 AR 78 Fe'™
RESE I FL P9 BRI i e a7 A 5 2k PR g 2
35, DT 2 240 J X 2K P IR AT L2 JE AT S 5

TL-phase H2DCFDA

(b) 325 MBS0, 1%0, 154
J#+i83 dJ5 ZFLZH L A ROS IR 5 't 3 BE
Fluorescence microscope was used
to observe the changes of
ROS fluorescence intensity in
ZFL cells after 3 days of
0.1% 0, hypoxic stress

ORI ET5 + # = RUIEMREL(0. 1% 0,) MLAE P <0.001 KA RIEFRGITFA 2R

The “ # s s "above the bar represented extremely significant statistical difference( P <0.001 )compared with the hypoxic group (0.1% O, ).

BS (EEANE TR ER ZFL FHk ROS K T
Fig.5 ROS levels of ZFL cells treated with different treatments under hypoxic stress
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Effect of iron on zebrafish liver cells under hypoxic stress
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Abstract; Acute hypoxia in water has always been a thorny problem in aquaculture, and iron metabolism
plays an important role in hypoxic stress in fish. To explore the effect of iron concentration on hypoxic stress in
fish, Ammonium ferric citrate (FAC) and Deferoxamine ( DFO) were used to supplement exogenous iron and
remove endogenous and exogenous iron in ZFL cells, so as to compare the response of ZFL cells to hypoxic
stress at different iron concentrations. The results showed that hypoxic stress significantly reduced the
proliferation ability and survival rate of ZFL cells and the expression of iron metabolism-related genes, while
supplementation of exogenous iron significantly enhanced the proliferation ability and survival rate of ZFL cells
under hypoxic stress compared with the control group and the group of scavenging of endogenous and
exogenous iron. Meanwhile, the mRNA expression levels of iron absorption (#fa), iron storage (fihi27,
fithl28, fihi31) and iron output (fpn) were significantly increased, when ZFL cells under hypoxic stress were
supplemented with exogenous iron. Furthermore, the detection of reactive oxygen species ( ROS) levels in
ZFL cells under hypoxic stress showed that supplemental exogenous iron could restore ROS levels in ZFL cells
to a certain extent, indicating that the increase of intracellular ROS level in a certain range is beneficial to the
resistance of ZFL cells to hypoxic stress. In conclusion, this study found that when ZFL cells were in acute
hypoxia, supplemental exogenous iron ions could increase intracellular iron level, thus producing certain
beneficial ROS and contributing to improving their survival rate in hypoxia environment.

Key words: hypoxic stress; zebrafish liver cells ( ZFL); iron ions; ammonium ferric citrate ( FAC);

desferrioxamine ( DFO) ; reactive oxygen species ( ROS)
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