- 1094 -

EHMBEMKRFFIR  Acta Universitatis Medicinalis Anhui 2023 Jul ;58(7)

W 2% pp Bt 1) . 2023 — 06 —27 11:13.57 M 2% i3 ik . hitps ://kns. cnki. net/kems2/ detail/34. 1065. R. 20230626. 0957. 006. html

ZRREARE 5 12 PR RGBT 5 h gk A S ELA 16y Y (R

X PR E S0 g

WE B W SIE 2 R/ BUIR & 4k ( DFP)
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B4 6 H, control HICHHEE PBS; TgCtWhe + DFP 414 H
B 50 pg/kg DFP, TeCtWho 1 H 20 4~ 578 WA 3, TeCt-
Wh6 + DFP 41 H 20 M5 B H A HHEE 50 weg/kg
DFP,fAl3% 45 d JEAbSE/N RO PR ZHZY R BB &
LB AR TTRE I (1CP-MS ) A /I B 20 20 e gk 2 HoAth 4
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AR AR A HUAR 2 B TG, T B R S IR
HU, BB AT, R (Fe) RS MEITE,
HFBEEAAEANE T, REFERFIT R W BIE 18 5%
TR F A R S B R 300 =2 — 7 A 40 B 26 200
T AR PN AR UK A B 8 B 1 B 0 184 5 A T 51 RS 9
R AR ST R, S UR YT
i/ NERIR NG 248 B D 2R & R T R WAL A,
(R IR Fh 4k o0 2 I O 78 5 01 HUFFS Hh 5
AU IE, 1, 2-= W 3338 FEA-fi ( deferione,
DFP) 225 EMA Fl FDA #EyEfi A 254, 92
I TIATT o 3 R A e g . ARgE S R,
DFP Xl 4 i 4k 3k 28 A0 2 i O ik rp kst 2 88 A AR 47
MYFRL, A, DFP B A5 8 5 ) B I Jt e
AFLE AN P BARAR B e R AR i A

BE AR AR A EA, AR
IF] A3 1) 24 A4 BRI 641 B G 44 K S84 B, 740 Rt
PEFEZEH, vy THER (v interferon, IFN-y) 52
JVF I s 40 6 53 0 A7 52 P 2 T 1 400 i PR 7, G
TS PR 05, 5 L JRE S ™ % 58 R A
T A FIE P HUBR Chinesel 7555 £ TeCtWhe 14
S Y BV PR A AL RGN U R 2 R e
HYIALFIEDL, WZE DFP X} 5 I 18 p s e /N BUIT
WEBRARIE A R, 0 55 T HUR G 3 BUR B 55 1AL
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1 HREFE

1.1 SHEH FKERITH S IE R Chinesel HIHLH
FER A TgCrwh6 HUBRE B S5 22 B IE 48 2
AR E N BRSO

1.2 SEIezh4 6 JRMEYE C57BL/6 MERLST R 4
46 H,20 ~25 g, i IRLEIERI K A (5T 3l
P SRR G 2 S50 ) SR AT R R IR SR B TROK
TA)F5 0 2R 55 I B AR R 1E 20 ~ 25 °C, M XTI B
40% ~70% .

1.3 FZRF  WKER (HNO,, Jugal) F130% X
UK (30% H, 0, , 53tk ) 4 7 255 A2 340 A
FRZSF] 520 mg/L 24 FhZ2ICRIR A IMRE 2 pe/L
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7 M ZICRIEE NARERIE A FE %A 45 ol 1
BRI B D032 T S 86 K Ol R 2K (1825
MQ) ;SteadyPure il F 7 RNA #2050 & | 2R o
JGRE B PCR (qRT-PCR) 3223500 R 11 b5 25 4
H 5w SR B A ) T A A PR 7 5 TRIzol | oligo (dT)
REEk 30 S g L AUTP Solution 1 11 3¢ 48 3R K 2
] ; Western blot FCHE 207 A 38 = KAEY
HARABRA T s BCA Kl &0 A AR ERHEA:
YIFARA BRA A 5 BRI BRAR 1 S AL W0 T ( horseradish
peroxidase, HRP) Frict i H 1 -3 - W i & ( glycer-
aldehyde-3-phosphatedehydroge-nase , GAPDH ) L4 14
H =8 A W BOR AT PR 5 51 4w i ] AR
(ZBO By A FRA A5 i, W2 51 %) GAPDH i |
I T ARG, AR T,

%1 qRT-PCR ®E3|#

ClE/ B JFH(5'3")

GAPDH F:GGTTGTCTCCTGCGACTTCA
R:TGGTCCAGGGTTTCTTACTCC

IFN-y F: ATAAGCGTCATTGAATCACACC
R:TGGCAATACTCATGAATGCATC

Fth F:CGAGATGATGTGGCTCTGAA
R:GTGCACACTCCATTGCATTC

Fth . 228 A

1.4 FEE  Clin-CP-QMS- I i T £ 431X
(AU B A R R F]) |, DigiBlock HL #4
TH AL (ST36-iTouch ) ( AL HLSEAAZS B AR BAD A FR
AT])  ME 104 70 B K- (MR - S5R 2 A
FRAT]) , HK-UV-20 B4l 7k A (A AR 22 BHRL A TR
NED) R AN T (R BEER A H])
LightCycler ® 96 St %¢ 7€ 8 PCR A (Fi 1% [G
vw])  TBA 75 (g 50 2 AR B TR i 5% A BR 2
7)), Infinite 200 PRO Z I REIMFLAR AR ( [ i3
HRAGARAT) I (IS —2AF]) | B K
4% ( 25 [ BIO-RAD A7) .
1.5 MRFRALPHNSEREMEETEHNKRN
PR RGP LU0 T Ak bk 2 ~ 3 1K,
SR 5 FH U ARH I 20 2 3R 1T A8 7K 43 W 1, R 1 PR B
0.05 g MYFIELIZY, FR & BOTH AL, R B L S il R
DK =2 1 1, 7E H IR T A R S AR, TR Ak
HATRESS . 45 Clin-ICP-QMS- 1 ¥ 7T 2 43 #r A3 ]
FEIFTEE LR LA & B o R & i, ot (H
b4/ TE) &8 = CV/m, Hrh ¢ WEESh T E
(HAl &R ICER ) W (ng/ml) , V O FE & E A A
(ml) ,m MR RR(g) .

1.6 qRT-PCR #:U/NER AFAE A Fth #2 IFN-y #83¢
RE AR RNA $EBGAR G 7k, W B4 2
FER I RNA, R FH s it 48 043 6016 B2 11l 5 RNA
HIHe R ARG B 5 ) cDNA T =20 °C AR AF, B
A RNA F -80 CIRA7, 10 pl WifE K % .5 x Evo
M-MLV RT Master Mix 2 wl, fK 3 RNA ¥ & i hn
RNA (500 ng & RNA) , JTCRZKAME 2 10 pl; SN 5k
.37 €15 min,85 C 5 5,4 C, 10 pl qRT-PCR 2
MAKZ .2 x SYBR Green Pro Taq HS Premix 5 pl . cD-
NA #5472 pl, Premix F 0.3 wl Premix R 0.3 ul, JG
fiti K AN 2 22 10wl SO 2544295 °C 10 min FUAE P,
95 °C 10 5,60 °C 10 5,72 °C 10 s, 3t 40 KGR, 3
FINZ I GAPDH 43 #r PCR 2553 I3l 4 2 4
J5 BRI AR F ik K

1.7 Western blot #:ill/I\ 58 BT A # Fth #2 IFN-y
HRE  BUNRZ 50 ¢ IFEA S, A RIPA 24
i PR BB R (A it BCA R0 & E 1 1 v
B, W A WA S T RN - RN
Tk Jeiz B J2 L K 5 ( SDS-PAGE ) % 4 2H /N BRUF 2R 2152
FTONRE SR J5 AR HERR P e R I N PR 4 e 2 B 1,
FH 5% NG A4 03] 1.5 b, B0 58 U5 F TBST Bk
JEE 3 YR, YK 10 min, 7E4 °C T 54 IFN-y 5f Fth
(FikE 1000 £%) W & % 5, TBST BERE 3 Ik, &
K10 min, FEREWMFMAFTHE 50 1.5 h(1 =
10 000F %) , #H] TBST PR 3 K, 4K 10 min, %
Je FHEEIE AR AR AR , He45 5 2R ] Tmage] 1. 8.0 4k
HXF Western blot #4753,

1.8 ZitFE4aIE R GraphPad Prism 6. 02 {4
PTG bt , Z2 41 18] FLER FH B R 07 2553 b, Wi
WIlE] F AR LSD 325, LA P <0. 05 N34 G i

2 #HR

2.1 MRIFHEALTS Fe* S8 £ ICP-MS £l
R4 AR Fe’ SR ESHSITFE X
(F=13.22,P<0.05), 5 control 444H [, control +
DFP 41/ U REZL U Fe?* Er sl e LiH (P <
0.05) , control 215 TgCtwh6 21 A o, & B TeCtwh6
H/NBUFAEH Fe®t S8 FH(P<0.05), &
DFP JAJT )5 , TeCtwh6 + DFP 40 HTJE P () Fe?* & &
5 TgCtwh6 ZHAHLE B EFEIR (P <0.05) , WK 1A,

2.2 MNEHBEELKDzHERETEZRSE #Hd
ICP-MS #a I A& 81,4 ZH/NERHFIEZH 2L /Y AL, Cu,
Mn . Zn Mg fAifh &8 ICE B8 T Zn 1 Mn JLETE
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TgCtwh6 2045 FF_ EHLIAN (P <0.05) , HAYA F] 22 5%
TG E (P >0.05), WK 1B,

A 250F
#

/;D sk kok
= 200f
2 T
E 150F - ab
4 I T
£ 100- — —
+
= sor
&=

0

control control+DFP  TgCtwh6 TgCtwh6+DFP

B B control4

240 control+DFPZ
200

220
M TgCtwh6Z

1T

%0 mm TgCtwh6+DFP4AL
20 100 *
= 80
1H 60 i
40
Q0 20k 2 el o .
6
4 *
2
0
Al Cu Mn Zn Mg

E1 FHEPEMREETERSEKT
A ICP-MS Kyl FFIEH 2 Fe? * 5 1 5 B ICP-MS il T 1T 25 27
o1 AL Cu Mn . Zn Mg (98 ;5 control HHE . P <0.05,"**P<
0.001 ;5 control + DFP £ [L#5 . *P <0. 05 ;55 TgCiwh6 £ 45 . 4¢P <
0.01

2.3 /INRBFBEAL S Fth mRNA AXRZEZE &
it qRT-PCR #a A& 3K, 4 2H /N U IE2H 21 b Fih
mRNA RIEZFH S22 E L (F =74.70, P <
0.05), 5 control ZH#H L, control + DFP 4H /)N T i
A Fth mRNA & & JC W 22246 (P >0.05),
control 2 5 TgCtwh6 41 AH Lt /N U IE 20 21 b Fih
mRNA i EH (P <0.05), 7EffiH DFP )5, 5%
Yed A HE, Fth mRNA B RX LB B2 (P >
0.05), WL 2,

2.4 IINRIFREAL T IFN-y X RIEE  RT-
PCR Rl &30, 4 417N BRUFFIEZH 20 TEN-y FH XS 3%
EEFAHGITHE L (F=368.5,P<0.05), 5
control ZH #H ., control + DFP 2H /> B BT i 4H 1
IFN-y g2 R ST FE L (P >0.05), TgCtwh6
YL E, N IE L 23 TFN-y & & L (P <
0.05) ,TgCtwh6 205 TgCtwh6 + DFP £ AH Hb /)N BRI
AL TFN-y F & TR (P <0.05) , WKl 2,

2.5 INRIFHAL DS Fth EAKRAER 4 4/)
B Fth FR FAXT RIS EE R AT FE R (F =
18.3,P <0.05) , Western blot £ M & ¥ control 2

B control4l

8 control+DFPZ,
mm TgCtwhod * ok
i O mm TgCtwh6+DFP4L
ﬁ 4 oy
E=y
oo
w2

Fth mRNA

IFN-y mRNA

B2 MmA/NRIFAES Fth IFN-y mRNA 3 KA 2
5 control HILEL: * * P <0. 01 ;5 TgCtwh6 41 1% 4P <0. 05

H1 control + DFP 2 Fth TS =AML Z R LS i
B (P>0.05),5 control L1, TeCtwh6 4 Fth
EAS R L L (P <0.05), b DFP J&, TeCt-
who + DFP 4L/ U IE D Fth 85 5 & 2 B2 T
(P<0.05), LA 3,

2.6 /MNRFFAEALRASH IFN-y FEMER 4 41/
BUIFN-y I AHXT Kk 2 R A Gt # R L (F =
142.3,P <0.05) , Western blot £ & 75 | control 2
F1 control + DFP 4 AH Hb, IFN-y ik 25 55 LG 12~
B (P >0.05),1H TgCtwh6 205 control ZHAH Lt
IFN-y &g L (P <0.05), 5 TgCiwho 44 AH
F, TgCtwh6 + DFP ZH A /]N BRUTFIE i TN -y 357 3 B 4
T (P <0.05), LKAl 3,

A control CthFr;I TgCtwho T%%%N;é ku
Fth — e . S— 21
IFN-y S e S S — 25
GAPDH 35
B control4f B TgCtwho4i
control+DFP4] ®m TgCtwh6+DFP4L
B 2.0 EEEY

EEE

GERIESPEN

Fth IFN-y

&3 Western blot £l 4 ZH/NRAF4ABE & Fth IFN-y & B3R iEKF
A4 /NERUFFBET Fth IFN-y 25 [F13R3B7KF; B A LA 5
control ALHLEL: " * * P <0. 001 ;5 TeCtwh6 41 L4 : ¥ P <0. 05
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JHIEAERRAC S T R E B AR, B AR TT
R FEAAET T, W25 s AR 2 Y Y
By FARFRY . 58 dURT AAEF 4 rh 7525 1
PR AZ 451, s m P 2H AU o oo R BORRE , UL
ARER 1T S A I A B R S i A A B fe
JFE/INBRR A B R A8 5 G A7 Ak T — A AR 2, 7R
JIRHT DFP J5 I BT 2R 3% i BT ), #E DU AT RE 2
T DFP 5§ Fe’ " HAZEA)  HES G IR M 2 & W HE
Iz pH EIE BN ERE , BE DR A 40 i A5 T v
W 4t L P )k, P o BRVBCHE R . T DFP ¢
A TR —E g () ke’ e 1 g /N U
JIEE P R ) YA AR PR — 25 I poxsk gk g M A 3
I HE R TR & & BT, (HH B ARBLGITI A 75 2
PR . SIE A A THUAN, i e B S E
Y W AN NGk o e S
H A0 Ry ¥ B AL 23 5 0 4 JR T R B
i, AR BV 1E 2 B AR EAE b 2 TR A
(e 4 JE TR T 5 IR HURY SR /N U IE
HAPYIUR & i BT R 2R AL, X
/N T DFP RYTE IR AP O R & 2 o
TR, $E5 DFP AT A B T 8GE 5 I8 HUSRSL ir 5: 2
AERERTL

JHFHEE A AT I A7 AR AR 20k, kP A2 A ] 5
O JF P A3 75 %) 2 A 0 A R AL okt JHF I v 4k 2 11 /K
AT AAR Sl Sz W R A AR B L R P ) I
45 Fth flekE El%%}’{( ferritin light chain, Ftl) P Ap
KR IFH Fth PR S B T R0 AISCER R
B Fth 7K 55 BT JE 22 Mg s 1 & A8 Ak e 52 1A
S R Fth 38 HL A R S AR B TR RS AT LUK
Fe? S AL Fe' ', B 22 A% B R At A7 78 40 K 2k 2 1
o, BHLE ke B R 2 E R P PR AL A
DU Fih 25 PR A e SI2 06 v 5% 2/ SRR B ) 22k )
FFRE T, LA R PEAG /N BRUAY IR0 A5 FR B2 AR A
AN, 58 B8 R I Ge al LA B /) BT 2H 21
Fth 2 [ & k7K A4 DFP 697 5 fE 8k T k4L
SV BRI, (TR P R B & B N

5 B AT BUTFINE 0 A i B e LA
3 B 5 RS e AN B AROE BE AAE Y T an
IFN-y, A5 0 TFN-y REAE IS TP 2 40
(%) NF-«B 15 5 @42, B S A0 ML T, b 58 1 5k
DNERIA 0 T E A0 M, AR WTE o, Z80d DFP R
7 5 B9/NERAT DUT A 2L TEN-y [ 3R 357K

REAEAFFE ) o, i B DFP - 105 v e 4 1 T A
PERE I I /0N URE Ik ) 2 8 PR 75 2, i el 3
RS NG 05 96 . H L 0T 61 DFP R A5 850 2% i T 0k
1) JRAE SN, Wk 2 S i PR -1 7 A

TEARMEFEH, TgCtwh6 2H-5 control 44 E , HAF
JEARALH Fth mRNA & & 818 14, {H Western blot
ZERL R 5 TeCiwh6 AL, TeCiwh6 + DFP 4 Fth
B SRR T, IR0 T R
i G A B R R T RE R . O o B ERTE S
B Fth 2 L R R A0 B R e el
% Fth mRNA #8152 H i F TeCiwh6 41/
FENRF DFP J5 £ #F 7 Wk v 2k HE T, (45 TeCwh6
+DFP 215 TgCtwh6 ZH AH L 240 f rh 2k 5 1 B S 0l
b XA SE T TgCiwh6 + DFP 4HfY Fth 4
BV T R B4R Frth mRNA, R
TgCtwh6 £ Fil TgCtwh6 + DFP 20 Wi4H i1 Fth mRNA
T AR, @ HHAE Y S RE Rl F-XF Fth mRNA
RESR LA BRI ROE R T S 5 SR Fih R
1, AHSEF 72 ) B S0 AT LLEZ R Fth mRNA () &4
PR, LA Fth 25 & B A R U . AR
SEEGHG N TgCiwh6 + DFP 41/ BUIFIIE P IFN-y 195
i, H 5 TeCiwh6 ZUAH LR W T8, H IFN-y S8 9 5E
0] LU Fth mRNA B9 81i% "), TeCtwh6 + DFP
ZHAENRH DFP J5 sz T PR 40 i 9 26E ST, 5350
JF IR 40 B 436 ) TEN =y 5 02D, PR Fth mRNA
VR SRR SR TR, AT 43 A L A R TR 3
WSE T TgCiwh6 + DFP 415 TgCiwh6 ZHAH Lt Fth
mRNA &5 JCH B8 E Fih & A 04 800, X
SR ] Western blot A il JH- I 40 it H 11 Fth &
BETE Y/ FEoN
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Therapeutic effect of deferone on iron metabolism disorders

in liver injury of chronic infected Toxoplasma gondii
Liu Min"*?, Gao Nannan'?®,Wang Chong'*, Cai Yihong'*"
(' Dept of Health Inspection and Quarantine , Anhui Medical University, Hefei 230032;
*Dept of Pathogen Biology and Provincial Laboratories of Pathogen Biology and Zoonoses ,Hefei 230032 ;
* Anhui Provincial Laboratory of Zoonoses of High Institutions ,Anhui Medical University, Hefei 230032)

Abstract Objective To investigate the changes of iron and other metal elements and inflammatory factor <y inter-
feron (IFN-v) in the liver after taking deferiprone ( DFP) in mice with chronic infection of Toxoplasma gondii, and
to investigate the efficacy of DFP in the treatment of liver injury caused by chronic infection of Toxoplasma gondii.
Methods 6-week-old female C57BL/6 mice were randomly divided into four groups: control group, control +
DFP group, TgCtWho group, TgCtWh6 + DFP group, with 6 mice in each group, and sterile gavage PBS in con-
trol group. Daily gavage was 50 pg/kg DFP in TgCtWh6 + DFP group, 20 toxoplasma cysts in TgCtWh6 group, 20
toxoplasmosis cysts in TgCtWh6 + DFP group, 20 toxoplasmosis cysts with daily gavage of 50 wg/kg DFP, and mice
were sacrificed and liver tissues were taken after 45 days. Inductively coupled plasma mass spectrometry (ICP-MS)
was used to detect the content of iron and other metal elements in mouse liver tissues. Real-time PCR (qRT-PCR)
and Western blot were used to detect the mRNA levels and protein levels of IFN-y and ferritin heavy chain (Fth) in
mouse liver tissues, respectively. Results Compared with the TgCtWho6 group, the Fth content in the liver (P <
0.01) was significantly reduced in the liver of the TgCtWh6 + DFP group after taking DFP, the iron metabolism
disorder was effectively improved, the IFN-y content in the liver was significantly lowered (P <0.01) , and the in-
flammatory response of the liver was also reduced. Conclusion DFP can effectively improve iron metabolism disor-
ders in the liver after infection with Toxoplasma gondii and reduce inflammatory damage in the liver.

Key words deferione; iron metabolism; liver damage ;ferritin ; Toxoplasma infection



