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MFRN113 FRIAS 293 TZHRESE 1< K 2RI Th BERY =2
BoE B KA kW EAK RELN BAE g

(VL4 B AL 2 T S =, TR 325035, K606 5 2 20 7 B B A S Bt =5, IR 325035,
SRIMERR R R AR Rk, RN 325035)

#WE  Mitoferrin-I(MFRN 1) ZIE 5 7 & & Rk — N, REEAA K LR T2 694kE 0
&A@, AT IIRMFRNIi A x293 T A Kk A K ¥Rk A 4869 %ok, KA Q1% A 4293T
20 Ji0L 64 75 ik A EMFRN 13552 i R GA 0 tm o AR AL (293 T-MFRN1), F-3 £ KAk o fL 473010, A4
1 0978 T AR 293T-MFRN 1 F MFRN14% 3 /K- B & & & kK -F 8338 e (P<0.01), MFRN1iE &
K IR AR A B4k 094 B U B 3% n(P<0.05); WAL R T EAIRE BT, KAERER Y. T,
KA TR LI 4], WICATPS 2 2% T4, MEF B F(ATP+ADP+AMP) b Af BB 200, 1) 2
40%; et Kz B394, AmieiE a8 e A XA miei £ R Z2 KT AT RRA; miei % bk
(‘OH)& &3 v; ZAIKDNAK A 9 B89 B4R . vA _ERBA, MFRN1 & A B 60948 2 %t fa oo fEAR
AFE, RATFH T MEF RIS T, mnsgsairh.
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Overexpression of MFRNT1 in 293T Cell and Its Effects on the Cell

Proliferation and Mitochondrial Function
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Abstract  Mitoferrin-1 (MFRNI1) is a member of the solute carrier family as an essential iron importer, which
is located in the mitochondrial inner membrane. In order to investigate the effect of MFRNI overexpression in 293T
cell line on cell proliferation and mitochondrial function, a MFRNI1 stably overexpressed cell line was generated by
lentiviral-mediated MFRN1 transfected into 293T cell line, then the mitochondrial function was measured. It was
found that the level of MFRNI1 expression was significantly increased in the MFRNI1 stably overexpressed 293T cell
line (P<0.01). Furthermore, it was observed that the total iron loading was markedly elevated in the overexpressed cell
line (P<0.05). In addition, it was also found that the mitochondrial structure was damaged with mitochondrial cristae
reduced and vacuolated, as well as energy metabolism in mitochondrion was inhibited. It was indicated that the cel-

lular ATP content markedly decreased and total adenine nucleotide pool reduced by 40% compared to controls. Even-
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tually, it was showed that the proliferation of overexpressed cell line were inhibited with significant reduction of cell

counts, whereas the content of cellular hydroxyl free radical (-OH) increased and oxidative damage of mitochondrial

DNA occurred. It was concluded that MFRNT1 played important roles in the cellular function, and the aberrant expres-

sion of MFRNI could result in the mitochondrial dysfunction and inhibition of cell proliferation.
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MFRNE — g A7 75 42 b A4 P9 b 1) B o %
iZE A, AEMFRNIHIMERN2 5 i[5 20, Hoh
MFRN1 = 2 2 5 21 22 20 Jf 26 R 44 P9 1M1 21 22 A0 8kt
T OS2 HR R BN, 76 21 2 20 M il 0 #2 R R
Y2 KRR IME Y, TIMFRN2 (1) 22 14 2 A 3 1k,
TEZ PR LR B AN [FKCTF Rk, H BRI AY)
FOVRE AN BIRAC . Zobi i 2 P AU B 0 40 i 75,
A R85 % LA b A2 AE A A A AR FH Y, R Ik 2k
FARfES MRS P RERE B REBEMIEM. 2%E
A R I ENE MG, — T, %S
FI 20 L N 48K 22 B ) AR IOV R R R AE A N
REFERZNEN; 51—, kXS 53EMHE
(reactive oxygen species, ROS)# 7= A= it 2 #1171
EHEA AR S T 40 M )5 fl 522,
R R 2 T Bk B 3 hn gk T AR A S,
BSCE AT DL B FAt AR 5 B0, n R] 2R IR BRI
o B4l LA L F O RDRE S5 7 B . I, IR
H I LT 4 AR PN Bk R K ST A B2 B A
UK R BRI #5308 G A7 10RE 25 R 43 1L 1) BE
TRIUE T8k Re 3L #E L, SO A FAER
BN BRI, 2 seie gh R K B, MFRN1%
pa) N i 1 3 1 I R [ SR S 2 | N EA 21 O
A S LI IRROE S50, IR K T Y T e i 2R
LAk N B BRI, T Bk N ) ki kUi
BB I T KT 1T | AR A M A, A8 e R A 2
4. ROS ARG INAE . A SEI0 L0 i /E293T
o i b i SR IAMFRN, W %% H 0 41 i 2F K A28 kL
PR Tl RE 1) RE e, DAk — 22 [ FIMFRNLZE 40 i A 1)
HEEH.

1 MR55E%E
1.1

A S 06 b {3 ] FOHEK 293 T4 i Bk N 7 Sz 56 =5
TRATF, 293 T 1 74H Mk o B 6 20045 S e % 04 7, 41 Mg
FEARIRBIITE 12~15R 2 [8], MOIRAS B 475 StbI3
PRNA S AR AT

MFRNI; stable transfection; mitochondrial function; reactive oxygen species; energy metabolism

1.2 EFZEAFIRILEE

DMEM = B35 7R 3E . i 4 I35 (fatal bovine se-
rum, FBS)I H GibeoA 7] , 18 75 G5 & H 5%
5 Genecopoeia/A 7]« HFUMFRNI1$ /& H Sigma s 7]
Mitotracker Deep Red Probe & CellROX" oxidative
stress reagents?) 14 H Life Technology /A &), -OHAS I
i 7/ Hydroxyphenyl fluoresceinJ H Cell Technology
o], RE AW E RS REVMEAREGRAA .

Y i 5% 77 IML(3E [E Corning 28 1), 18] B AH 25 .43
Bi(H A&Nikon 7)), W RS BWOLHLERAERM
Bi(H AOlympus A 7). %' %€ B PCRIX (3 EBio-
rad A Al). Ui A AN S kIR R R Sk B BD A
Al) s RO A (36 FE Agilent A T ) o
1.3 ZHRIE ST

293 T4 f2 293 T 1741 5 9% 56 N & 4 10% FBS
%YL % R BEH 7)) IIDMEM = #f 15 77 2L,
B FRIEAE 3T °Cy 5% CO, WIAREETC IR G IR A6 -
14 BREER

B Y12 d, H5293T1740 i #5 F #1110 cm4H g
BRI, 10 mLE A 10%#4 KIGFBS [ 58 42
BRI HE, T37 CCHHMuss FRAR Th 5 7%, TRIIE 2 75 YLy
S M fih & B IS RIS % /e Ao WGP MR T E R — H
T RN E, R IE T R2.5 pgy lenti-pac HIV
mix 5.0 pL(0.5 pg/pL), MME[200 pL Opti-MEMH; 5
W— AT EE IR, Fike15 uL EndofectinF200 pL
Opti-MEMH; HX#%i % J5 [")Endofectin Lenti reagentiZ
T 1N 2 DNA R (A A BUES DR ), 42 i e &
DNARE 7, i B V8 & 4125 min, LLE KDNA-
EndofectinZR &4); FHRA VT AR FR I, [F]
BRRREL IR AR G 0 #0035 &, I8R5 77 A 8 7R
;12 hfia & A 5% K IEFBS I 35 78 2L 4, [R] )
BIN2 puLfTiterboost reagent(FH T34 inJ 2530 &), 4k
2459736 ho WUERGHMIIGFRIK, B0, I IERIG EHA
1895 BERURL, — &7 ELE TR G203 T4, €
BRI B, HoR 9 22 J5 R A7 T-80 °CIRAE, H TR
H 4.
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1.5 12fFE R B ARt TR E 40tk

AR 515 95 25 90 P W T &5 TR e o A R L
(multiplicity of infection, MOIY{H, J# #iz 45 S 1 &
SR Y293 THH A Fir 75 A FH (8 25 & . 1291 AR H2 P 4t
J, FH500 pnL2 5% KiGFBS LG 783655 92 1 0, il
FEILF160% 77 A7 B IR (4 25 2H 1505 B Ik L 41 i,
ISR B ORG24 FENT ng/mL), [RI ¥ B oK
TN B 40 B VE ST R, 4 °CIltE 2 hiG ## 2
REFRAE R IR 0, 24 WS H 13 ELBIARAR, IO AR S
REHL RS R 3, . ARBERE 9524 G INVER R
i 126 A% 08 YUk, FBTEE 5 1.2 pg/mLIEMS 25 31 (1)
SEARE IR PR IA R IR 2E, 2 di il — IR IR 4ERREZ
VIR, BRI HTZARAR B S, IR o) B 2 441 i 7 2 4
ORI, XA FREHEZESRF LR, ST 4 5 o 44
S HER, R4 e B ARV A S B R B FL i
KEEFR, RIS AR 8 i Je i .
1.6 WHKEZEPCR

Trizol” reagent(Invitrogen)Z A, 1y & A7 #4HE
L1E0 LBl $RRNA, B J5 FI50% ) 7 A B T iE I T H
LR UUIE, o FIDEPCIK 14 fift 15 31 ARNA,
T )6 E EPCR. PCRA|#)N: F: 5-GAG ATG ATG
TGG GAC TGC G-3', R: 5'-CTA CCG GAG CTA CAC
CAC G-3's RHIAIXT & & 7770 H i EE R ) &
KA, LA R -actinfE NN 2, 5IF 51 59: F:
5-ACC CAC ACT GTG CCC ATC TAC-3', R: 5-TCG
GTG AGG ATC TTC ATG AGG TA-3'.
1.7 Western blot53 4T

FRIPAZ R (FE 2= R)RLAR293 TA i, #2 LR
Fo MK J5 K40 pgfs 7 il 75 LaemmliZs MR
W, 95 °CARE J5 i i SDS/PAGEHE I (12%5¢ i) Hi ik
SRR E . 5% RIPVDFE |, 7 5 H i
MFRN 14044 (1:400)(Sigma) X f/iB-actinBi {£(1:1 000)
(GE 2z R)iE i G B SR ie
1.8 ZRkREgE =R

A58 FH JBE 7 R AT v e W 22 A 2R A ) v )
S, MR R R I 5 S BRI AT R v, 4 R
IR BN EA T SA MRS ERR. T%, o
5 2R KL R 2 JE SCRIRL 1 3] A0 JE A 8 B 00, I
XPZITIEEAT 7 B, IIA500 pL“WB K IPZH ffl ¢
A, WETIR 2 )G B T UK 24945 min, $RJ54 °C.
12 000 r/minf5 0215 min, U & H T4 LM =4
PSR S & JE ISR I S 50 A SR iE

e, A K 386 nm, FFUEIKRE N6.0 pg/L, BEE
0, 50, 100, 150, 200 pg/L 7> B 86 5 il 4 b v il
25, SR F B O B A O R AR IR, SISy B
H=WRUL R, B JE AT G200 A
1.9 SRR S SKRR B IE A

DAY 5 B = BN N I, A8 I S A A% 1 it S
(NADP") % N, 38 38 I 52340 nmib WY % 5 #2354k
SR BENADPH Y I &, 33 17 S e 2 R Ak I 2 3k 1 il
(aconitase, ACO2)[FJ7E M. B H¥E 1 K/ e M-
0 B R B IR O . BRI R
I3 B (R R R FH 28 R AR VR = R) T 0k R34 f
30 min, 15 000 r/min® 05 min, 3875 EIEEI N &
ACO2M 2B Wi R 2417 =W . 96FLAR HH i N L 1 1) i
S JEAI200 pl, FEIIN10 uL 5 B B, RA 525
J525 °CHF &S min, 55 NN 54745 B2 B 0 ) 3))
SNV, 37340 nm AT IR G . Bl BRA B E 937 °C,
A 43 BRI — VK, FEAS D20 min.
1.10 S3%HEE L (Migh performance liquid
chromatography, HPLC);Z & 20 B A BR H B2

FH R B A 40 B, XS E01.5 mL EPEH, &
DB B, IMA200 pL i &R T vk b AL 41 g
45 min; 4 °C 12 000 r/minZ 0HiE, £520.22 pum
WAL U B 5 3 S A S HPLCAS MIIATP. ADP. AMP
.
1.11 BENRLRALSNT

FER TG T A S5 SR A M, 90 J5 PBS e 4% 4t i —
X, FBSHE S 41 fE MK T4 °CREl @it . %
T b SRR T A, i ) P 1% SRR [ e A L h, 2%
TR B B A BRI S 88 e PR o P K, 4l P R VR P
Fit 7K — K, 20 min; £ 385/ Bil=1: 1R A 5 kb 3 41 i
1 h, SR E AR P =3 1 Kb BRI A3 h, F 1 7 (o 45 4
RO 3 RN BRI A R A T N4
70 CCTEIRIS R . R UFFREE, P iF 42 7R
G o WUHFES RS —HI100.5 mLE O, i
O\ 0G0 35K () R B 25 U B O 500 o, B A
. TS HIE S EY) Y A, T IE
UNEER: R~ 22°% AN 27 A A
1.12 CCK-8(Cell Counting Kit-8)%& 0 4H 1158
1855

HUGHEA4E K293 T 293T-NEG. 293T-MFRNI1
N R B96FLAR H, BEFLEERI2 00041, I
1310% FBSISE AR 7, 59 1. 9 ph 4 i 1 B
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6N AL, FHIFImT 4496 7Lk, 7 AI7EO, 24, 72, 96 h
IR 221595 38, IIN100 L7510 uL CCK-8 58 4
Wi gRdE, 37 °C4RLEREF76 h, KA FLEE450 nmAk
I BE, A N“0” hist 4 a4k, Frfa SEIR & = Ik
(VE: 0 hiE PRI R BRI S 6 h, PR i 2 g
I 76 o8t B vy 2R T 2 0 2R, ke U P Ay i 0 i 5 )
Bl e, T )5 A A v ) o
1.13 KR EPCREK MR ADNAS LA
K H K BYPCR 5 V246 I 46 K AR DN AT S 4k
. LU R B 2R R ARDNAS AL 4545 R A= A g
R R T il8-F4 5= it 460 15 I 08 (8-OHAG) . 8-F% 4
L 1 A DNAKEH 1 1(human 8 hydroxyguanine gly-
cosylase, hOGG1)RJ LA iR il 3 VI #18-OHAGA s, i
DNAWT 2, 7 LLE AR DNABE J /b, Ktk [F
FESEAF BAEIRIRECT, A S A A5 497 18 B 2 PR
Hy 8= 1) & 5 ddH,O4b BE fr o HE 4 22 Al . 7
v PR L A DNA, ZHOGG V) AL #E, [H] i %
B ddH,O4b B 20 7 4 %t . 37 °C/K #1130 minfi§ 1)
L RIAKDNA, S8 J5 #67 3165 °CLRFF1S min, f# i K
o BEVI Y E T4 °CIRAF. B0 ZORIIADNAR T
ST B 1, B 5 F 108 F: 5-TGA
GGC CAA ATA TCA TTC TGA GGG GC-3',R: 5'-TTT
CAT CAT GCG GAG ATG TTG GAT GG-3', § ' #47=
MK /N N16.2 Kbo PCRF= 1 2420.5%35 g HE 4 it FL
VKM, FH Bl A R 4H 5 ddH,O &b 7 41 2% 0 B 1 22
S LR R ARDNA R S AL I FE 75 SR 2

Fluorescence

293T-NEG

293T-MFRN1

W RLARDN A AL AT B BRIR o
1.14 #BBEEROSIKTZ4&

T 24U A A, B R RESE RS
IKF 80% /e A7 o KL I AT IR |5 7 2 B 45 g T B 1 5
A5 umol/L CellROX™ oxidative stress reagents(Life
Technologies) ] 56 &1 72 2%, ££37 °CHHMu: F=46 55
7730 min, 85 7 255 7R FIPBS YL 41 LS minx 31K,
BRIR R I GRL; IRERH AL AM T min/5 3725, HIFBS&
1EVAL, PRAT BB LR, KAl e 21.5 mL EPE
i, B0 ZBRFBS, FEINA300 nL PBSE 240, il
R Aori 285 ] 5 0 B R, A RAE LA
T T 3 e Lo ) DI 2 L T 4
115 RBEAE B RERN

FH 28t B Hank's™F- 7 &5 7 W (HBSS) e 41 i, Jn
N HHBSSHiRE 4K E 210 pmol/LI¥ Hydroxyphe-
nyl Fluorescein(HPF), 37 °CH# i & 41130 min, H
FEAE DO 0 R 08 (HPFIOR I K488 nm, & )
PAS515 nm).

116 #IEST

SE 56 F0 4 Llmean+S.D.JE 3K 7R, F GraphPad
Prism SHFBEAT AL FEA S 56, o0 A W E L2 R
P<0.05 % 5 53, P<0.01 8% R EE .

2 HR
2.1 IEAVERE 4HRE Pk
FRAG P 52 4T AR 293 T-MFRN 1 7%¢ Y625 45 55,

Phase contrast

Fluorescence: W {0384 & 6 F W 8254 5 1% YL 40 i 43 (0, %¢ ); Phase contrast: AH [F 40 5F 16 (16 AHIB . 293 T-NEG: * 8 2 /4 41 il bk ; 293 T-MFRNI:

MFRN1id ik dliftk. brR=5pm.

Fluorescence: observation of stable transfected cell line under blue light; Phase contrast: observation of the same field under white light. 293T-
NEG: negative control cell lines; 293T-MFRN1: MFRNI1 overexpressed cells. Scale bars=5 pum.

B 1 EBHREN SHMFRNIFEE MK E L
Fig.1 Establishment of lentiviral mediated MFNR1 stably overexpressed cell lines



¥ 3245 MFRN 30K 45293 T Az 4 e 287 44 T R A B2 813

ZF BN IR0 R 9 G AR 5k, T RE & I NMFRNI Segfp A IMFRN 1 55 /K ~F Tt i3 211645 (P<0.01)(E12A),
FR S SN T egfp R KRS g, (9O RE H REHMEMFRNER H R E 7K1 2 2 1 (&

IIH, WG RS R TR . 2B).
2.2 TREMAEMKEIEE 2.3 TREHMMEMRER AR DRSS =8N
573 [ B R s Bopont BRZH AR B, ik Rk 2 I HBAE I A B 2k AR N BBk &, L
(A) 20- 203T -, (B) 293T  293T-NEG  293T-MFRNI
293T-NEG 1 ‘
E—1]293T.MFRNI MFRN1/eGFP -—
5- (63 kDa) ‘
MFRN] o ——
(37 kDa) - ==

Relative mRNA level
(fold change)
=
1

B-actin |
57 @3 kDa) | T S — |

A: QRT-PCREGMMFRNIFZIXK, **/#P<0.01, 4 5| 5293 THI293T-NEGZH LU 4%; B: Western bloth IMFRN 12 H KA
A: expression of MFRNI detected by qRT-PCR, **/#P<0.01 compared to 293T and 293T-NEG, respectively; B: expression of MFRN1 tested by West-

ern blot.
[El2 MFRNI17ERR B LMK ATRIL
Fig.2 Expression of MFRN1 in stably transfected cell lines

(A) b)) p— ®) 107 b 2031
B 293T e 293T-NEG
293 T-NEG st 0.8 E=J293T-MFRNI

E—=]293T-MFRN1
150 |

0.6+ *k

100+

(U'min"-mg™)

Total Fe in Mito
(10 mg/g protein)
Mito aconitase activity

50

0- T
A SR IRIACR 1293 T-MFRN 1 i) P 2R AL P ER &5, #/#P<0.05, 435 5293 THI293T-NEGALEL 45 B: 293T-MFRN 14 [ oh L Kk ACO2 g i
PER I (*P<0.05, *#P<0.01).
A: mitochondrial iron loading in 293T-MFRNI cell lines detected by atomic absorption spectroscopy, */#P<0.05 compared to 293T and 293T-NEG,
respectively; B: measurement of mitochondrial aconitase activity in 293T-MFRNI1 cells (¥*P<0.05, **P<0.01).
[E3 293T-MFRN1ZAE P LKA A SRS 240N
Fig.3 Measurement of mitochondrial iron loading in 293T-MFRN1 cell lines

Mito tracker eGFP Merge

El4 R4 EHEMFRN1/eGFPE LB ZH4 L (600x)
Fig.4 Fusion protein MFRN1/eGFP was localized to mitochondria (600%)

293T-MFRNI1

293T-NEG
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(A) 20- El ATP (B) 507 EEE293T © ggg% NEG
B 293T-NEG L.1E=293-MFRNI

— E—=]293T-MFRN]1
g 60+ 0.84 -
23 0.6-
S £ 401 : = g
ENC : o _— = 0.4
= . . .
[} ) —
S| 20 - =
< " 0.24

0- ; 04

123 1 23 1 2 3

A: B S (HPLO) A M A FL 4 UMK ATP . ADP X AMP 5(1: 293T; 2: 293T-NEG; 3: 293T-MFRN1), *P<0.05, **P<0.01; B: JiRHF iR &

B, #R#P<0.01, 20 95293 THI293T-NEGAL FL % C: e s it as i1 .

A: contents of ATP, ADP and AMP detected by HPLC (1: 293T; 2: 293T-NEG; 3: 293T-MFRN1), *P<0.05, **P<0.01; B: total adenine nucleotide pool,
**[#P<0.01 compared to 293T and 293T-NEG, respectively; C: calculation of energy charge.

BlS SSRGS AKMATP, ADPFIAMPE £
Fig.5 Detection of the contents of ATP, ADP and AMP by HPLC

[El6 293T-MFRNI1ZHAELZAL (FBRHAEIENE
Fig.6 Investigation of mitochondrial ultrastructure by electron microscope

20 -o— 293T
] 293T-NEG
I —— 293T-MFRNI
1.54
- 1.0 sk
]
0.5
0 '4 L] 1
0 50 100 150

Time (h)
##/#HP<0.01, 43 5] 5293 THI293T-NEGH L -
**/#P<0.01 compared to 293T and 293T-NEG, respectively.
[E7 293T-MFRN1ZHEE5ER N ZE
Fig.7 Measurement of the cell proliferation of
293T-MFRNI1 cell lines

1.8) R[] 2 15425 (R N 208 AR T 1 ) TR T v 1, 3 DL
1.9) 73 RS I 286 KL 4 P9 2k 7 &, R IMFRN 1A € i
FIE U AR 2 KL P Bk A B3 o, 55 0t FEZEL AR B R
HRFEG U L(E3)(P<0.05, P<0.01).
2.4 EHFREMFRN1/eGFP7E A0 A B E L

B eGFP-5 28 R A e 0 3 5 A K U AR 2RIk 1

293T 293T-NEG 293T-MFRN1

HOGGI

“-: ddHOMb FEDNAEHT; “+”: HOGG LA FDNAMEAR; M: marker-.
“-: template DNA treated with ddH,O; “+”: template DNA treated with
HOGG1; M: marker.

B8 ZKADNAS LR AR
Fig.8 Detection of oxidative damaged mitochontial DNA

FEAFEG M BRI, 25 R E4FTR, SR
eGFPEE (A3 AT TE BN 1, 293 T-MFRN 14l i /5%
KRG B EEA B T 2RifA F (B4 Sk R).
2.5 YAREATP. ADPFIAMPIK M

SIAT R IR, 5 R A LR, Rk gl
ATP. ADP. AMP J Jlf 1 B2 b &5 &5 (ATP+ADP+AMP)
11 80 B BRAR(E5)(P<0.01), $27R iy A L 41 B 2k kit
A Re B AR SZ 30, 20N I Re B BT o
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B)
(A)
BEEE 293T
F=5 293T-NEG 2 E
15 0001E==] 293T-MFRN1 a -
| |
[} p—
2 10 000 ”
g -
%
=
= > &
5000 D) T
g +
(o)l
0 T

L)

Ar AL OCE AT AT A RS TS R B FRR RO A A R B B R PO R TR R R GO 4 B s 2
(293 T-MFRN 1) 41 (293 T) 40 i T HPF S () e (o mif SR A 50 . MDA GLRLED, A M9 gt . b7R=0.2 pm.

A: total ROS in 293T-MFRNI cell lines was detected by flow cytometry; B: cellular hydroxyl free radical measured by hydroxyphenyl fluorescein (HPF).
Observation of the fluorescence of 293T and 293T-MFRN1 before and after dyeing by HPF under blue light. The left was control, while the right added
HPF. Scale bars=0.2 pm.

El9 293TZHAREEME K OHE BN
Fig.9 Measurement of total ROS and -OH levels in 293T-MFRNI1 cell lines

2.6 ZRIRLEHIRNER SR ER Hdk(E1), 2% 5E, FaE RMFRN1 21 /K B {2 1
293 T-MFRN 1 41 il 2% 7 47 U85 457 147, %k 5 ook 2> IncE2) . i Had A f il & B e AL T Zoki i L (&
SRR 2 A 2 W S5 (PEI6C 1 5 S ) o 4)o JET WRSCACRE TN 45 SRR B, e A A A i £ ki
2.7 CCK-8SZI&# M 4m ARy ss A P9k (1 2 2 L o) R A B 3 3 N (P<0.05). ACO2
79k LN R 7E S2 I T 4848 S AR KR 1E, B TP R/INAT SRR AR N R & . SEBR A T

T 5 2 [ IR R 2 ko R LM L s e 293T-MFRN I ACO2 ) 7 1, & BLACO2i 1
fIE(EIT7)(P<0.01), 2 4t AL S IR AL 2 [y SHAN(P<0.05), I Beiik W Sk o g Bk 2 B3 . i
H R 2R, R TN i FiAMFRNI AT 5 WATE293 T b I ZIAMFRNAE G541 L it v (19 Bk

Y1 188 52 B4 eIz B ZRR A, Sl ZR AR I 3.
2.8 mDNAGILIHE RBHE K RN R £ A5 1 1) B Y o H R I e

K P BYPCREGIIZE B o5, B e sy abem  BEARMFMY. 3 SCMRIRIE, Bk 71y Ak 3 8 A ) 45
Lo ddELOAh B RE i 26 55 (E8), E M i e ik gy LA T LA S A 2 b i, 5 i 5 L £k 45 4 52
LR ADNA B IRAG RS Hot A2 W) i 203> BY™e O T RN A1 R P () SR A Ak T e K 4
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