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[E8 ] BRI FHERZRRENARZEFTHRE, BEFEEIAN, BRZRR°TEEM
PRZRR - ZECEENSHIERARERETEARNRB =R _RERE TEE (MBP)
MPR-_PBREZECHE (MEHP) FTE SRR INIRTT MBP F MEHP X/)\EL 22 A1, (8] B 4B AR
(TM-3) BRI MRS 5 10 S EAFKIEIRIERERES - 3k HE B (PTEN) FEXIAR.

[ 7575 ] HIMEFRTM-3 HERE W S AE K, ML ESYRERE 0 (WHEAH). 0.
100. 200. 400. 800 umol/L, F&E 24hf5, FIARRREKEITE MBP. MEHP BYHEEILRE
(ICso) &> PATE SEIOZLEREE N 0 (RHBBZH) . 200. 400. 800 umol/Lo %3 BISKEY CCK-8 3EH& MR
EEYFEM A ERSE BN ARFERNEM ; FEETEBEHEME 400 umol/L BY MBP. MEHP
BES 240 FEENERREMNER/ME ; 2AEFS R (MDC) SRR LE A B85
AR AESRE ; KA Western blot AN BEATEE H LC3. pe2 M BEATHEX
E B PTEN BIRIAKTF,

[ZER ] CCKk-8ERER | SXHRAMLL, 5 MBP. MEHP REBFIE18 S, MEEFEEERE
1§ (P<0.05) . FEFEBIELRER © 400 umol/L MBP. MEHP Z35 24 h [EARENA] A B NE
FEAREE MY B /MK, MDCEIMILER SR © SXFBRZE4EEL, 200 umol/L MBP. MEHP %
BSARNESBEERLTHITEENX (P>0.05) ; 400, 800 umol/L MBP RFAHAKXKHIESHR
EHBIIEINT 9.04 16.8 % ; 400. 800 umol/L MEHP REH KN IESEBELINT 16.3. 26.4
%, E2WERITFEENX (P<0.01) Western blot Z5R 27 : 200 umol MBP. MEHP #3548
LC31I/LC3I. PTEN FRIXKFS3FIRAMLLER TR ITFER X (P>0.05) ; 400, 800 umol/L MBP
RFA LC3I/LC3I B A RIRKFEDRIEIN T 7.5, 13.6 15, PTEN RIKKFIEM T 4.8, 15415 ;
400. 800 pmol/L MEHP ZEE 48 LC31I/LC3I R A FRIAKFIE NN T 4.5, 9.8 1%, PTEN FRiA/KFLE 0
T 5.7, 14.41Z (P<0.05) ; 200 umol/L MBP 540 p62 RIXKE S RAMILESTHRITE
E X (P>0.05) , 400, 800 umol/LMBP ZE54H p62 & FH RIAKF 7 FIRRIR T 43%. 72% ; 200,
400. 800 umol/L MEHP 22540 p62 & A RIXKFHW D FIFRIE T 55%. 80%. 88% (P<0.01),

[ 4516 ] —EFIEM MBP. MEHP B = TM-3 4R B /KT, 7+ B PTEN RiA/KFES AR B 6
KEZERXEE,

KA BER_RRBTE ; BR_RRSE 2-2&22H) & ; ) BEENERAAE ; PTEN ;
S5

Study on PTEN in autophagy induced by MBP and MEHP in mouse testicular mesenchymal cells
Yl Meng-nan, LI Ling, DE Xiao-ming, LI Li-ping, ZHANG Ya-juan, ZHANG Peng-ju, YUN Peng-juan
(Department of Occupational and Environmental Health, School of Public Health and Management,
Key Laboratory of Fertility Preservation and Maintenance, Ministry of Education, Key Laboratory
of Reproduction and Genetics in Ningxia Hui Autonomous Region, Ningxia Medical University,
Yinchuan, Ningxia 750004, China)

Abstract:

[Objective] Much research related to phthalates has focused on parent chemicals; however,
dibutyl phthalate and diethylhexyl phthalate may exert their toxicities via metabolites mono-
butyl phthalate (MBP) and mono-ethylhexyl phthalate (MEHP). This study aims to investigate the
effects of MBP and MEHP on the autophagy of mouse testicular mesenchymal cells (TM-3) and
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phosphatase and tensin homology deleted on chromosome ten (PTEN).

[Methods] In vitro cultured TM-3 cells in logarithmic growth phase were treated with either MBP or MEHP at concentration gradients of O
(control group), 50, 100, 200, 400, and 800 umol/L; after 24 h of treatment, respective median lethal concentrations (/Cso) were calculated by
improved Karber’s method, and a set of concentrations of 0 (control group), 200, 400, and 800 umol/L were determined appropriate for
subsequent experiment. The effects of MBP or MEHP exposure at designed concentrations for different time on cell survival rate were
assessed by CCK-8 method; autophagosomes with double membranes induced by 400 umol/L MBP or MEHP for 24 h were observed
under transmission electron microscope; the fluorescence signal intensity of autophagic vesicles was detected by monodansyl cadaverine
(MDC) immunofluorescence staining; the expression levels of autophagy marker proteins (LC3 and p62) and autophagy regulation protein
(PTEN) were assessed by Western blot.

[Results] The CCK-8 results showed that compared with the control group, the cell survival rate decreased as the dose of MBP or
MEHP increased (P<0.05). Under transmission electron microscopy, the autophagosomes with double membranes were observed in
the cells infected with 400 pumol/L MBP or MEHP for 24 h. The MDC staining results showed that compared with the control group, the
fluorescence intensities of the 200 umol/L MBP group and the 200 umol/L MEHP group had no statistical difference (P>0.05), but the
fluorescence signal intensities of the 400 and 800 umol/L MBP groups increased by 9.0 times and 16.8 times respectively, and those of
the 400 and 800 umol/L MEHP groups increased by 16.3 times and 26.4 times, respectively (P<0.01). The Western blot results showed
that the 200 umol/L MBP and MEHP treatments did not change the LC3II/LC3I and PTEN protein expression levels compared with the
control group (P>0.05); the protein expression levels of LC3I11/LC3I in the 400 and 800 umol/L MBP groups increased by 7.5 times and 13.6
times respectively, and the PTEN expression levels increased by 4.8 times and 15.4 times respectively; the protein expression levels of LC31I/LC3I
in the 400 and 800 umol/L MEHP groups increased by 4.5 times and 9.8 times respectively, and the PTEN expression levels increased by
5.7 times and 14.4 times respectively (P<0.05); except the 200 umol/L MBP group (P>0.05), the expression levels of p62 protein in the
400 and 800 umol/L MBP groups decreased by 43% and 72% respectively; the expression levels of p62 protein in the 200, 400, and 800 umol/L
MEHP groups reduced by 55%, 80%, and 88%, respectively (P<0.01).

[Conclusion] A certain dose of MBP or MEHP can increase the autophagy of TM-3 cells, and the expression level of PTEN is positively
correlated with the autophagy level.

Keywords: mono-butyl phthalate; mono-ethylhexyl phthalate; mouse testicular mesenchymal cell; PTEN; autophagy

BRI2KEERER QAR @B F IR EBIIA/9 DBP. DEHP HYSMHIFA A REREEIAR

B 705, PR _HERES (phthalic acid esters, PAEs)
ERERD BT EEN Y, FJLUERR
FIGRREYA 2N, MBAX—FU I UERS
IRV RE, TEREARRE DAk EIBYfE R T R BB AT LA
BRAEEFRAHBRSEFHERY, W ZzNBATE
FRESTT 28t 1A, FAE T, SRR B LISBERZ
FAE2 — T B8 (dibutyl phthalate, DBP). & B8 —
ZE 2 ETE (diethylhexyl phthalate, DEHP) AR HY
IEBRIEMRERESM D FHRHIEUHRNBELES, T
RLCBEENGES, ABZ R EREREEIENY
ResUNBER, ANEZBEIRREEEEZMHEFTH
MIBAAR, i@ REFEFEHFL AN, BRE
BERZEYTSERTH—REYFERY, B3
KPR ERRE PR FRENARER TR, X—3
EENAERSARA LD, BAMASMIMIEFRER
S TR, W Rkl RE. ERFARE, B
BIEFSEHEYNRMN Y, BENESTTUREE
HNEBR. FRFUHERRREAHENAMES, &£
HARAPRIKARESFEMR, AR BRI PREDR
=Y, HARBRF AT, #iFMRE 5 FEHEER
MRBER BT R T EE

BIRCEIF= 4P R — FFERSE T BS (mono-butyl phthalate,
MBP) F1 48K — B R 88 2 E 2 EE (mono-ethylhexyl
phthalate, MEHP) FREX ", TX$ F PAEs B9 S M 5T
AZMERFHRE, FitbASLIMIEL R MBP.
MEHP X/)\ B 52 30, (8] BR4HRE (TM-3) BMR7KFRIFZ M,
NFE—F T MBP. MEHP BV B S IR E A E R,

1 MHE5HEE
1.1 FENZEMiA5

HF90 CO, 1E7:%8 (PE LBHBRBFNB[ERL
7)), SW-C-1cUBETES (FEAMNEZRTSEA
BIRAR), ckx41 FIEHEEE MR (HA olympus &
7)) , NeofugelSR &R /2 R B ON (FE LB HRE
FNBERLAED , 1510 2 KEINMY GF=F|R kit
IRAE)) , LDZM-40KCS-II L ESZEIS K E2s (RE L
BRZETRW), BIERS (3E azure biosystems
2ED -

INREZA B FRAMR (TM-3, EEATCCHAMRIAR
FRiCy) , MBP. MEHP AR fa (S4E 9 99%, % [E Sigma
17, DMEMIZFRE., BRBRES K. BB, lBF
m;&. oMso ¥ (3£ E Gibco 2 T ) , CCK-8 7% 4H i 1
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ERNAFE (PEVIAINEEMBRRR), 24
T Bt P BZ (monodansylcadaverin, MDC, 3& [& Sigma
RNE), MEHMXEB 113 (light chain 3, LC3).
ZEREGEAP2. F10 S REKRRKPEIRMER
% B8 - 5K 77 & B (phosphatase and tensin homology
deleted on chromosome ten, PTEN) 1 1& (ZE [F Cell
Signal Technology A&]) , BRIR ML) (polyvinylidene
fluoride, PVDF) fR. £E BIREUAFIZE. BCAZRTE
SRMHAFE. CELEXEZR (FEVIAYEEY
BIRAT), B-actin ik (3£[E proteintech A 7)), &
IS A E = A 4,

MBP. MEHP 2FHRECE : HAMRFEUEZ MBP.
MEHP [& & 78 F 1 mL & & BY DMSO H &l 5% 7K B
450, 359.27 mmol/L &R, EFARIA LRI RECH
FX 0. 50. 100, 200. 400. 800 umol/L BIZRERE -
1.2 TM-3 4ApaEsr

B TM3, BOFEARFR, MAFHEGNES
A, 185 240 [FIRR ; ARG TE E XA K,
RFIRIEFR&, M 3mL PBS &%k, MM 1 mLiEESH
FERF TR ; FHAMRED S, AEERARE
&, FERE, MAFHSEEFNTRERE 4mL, &
RN REER, IR ERMIEFRN ; s
HAIMAREERRK, EBE4mL, 8BS, F37°C.
5%C0,. 100% B3R EIE A IS
1.3 CCK-8 K MARpaz =X

R T ITEE K EARY TM-3 SR I\ BEES SR AARE 2
&, 96 FLARAINN 100uL/ FL (£9 6000~8 000 N4HAf / £L) 5
BT 37°C. 5%CO, AAIEFFFREPIEFEUVNEY, RF4HRNG
BEEREEFRRHNMANEHRENZHAYE, Foefl
RIE F 37°C. 5%C0, =K 100% 2 E RIS =5
R EIE ST iEl, MEFFLRINAN 10puL B9 CCK-8 1R,
37°CIEE 1~4h [, BRI 450 nm K T FLE
RE (D) it EHAREEE,

1.4 BEMNRER/IME

BNTM-3 2R, EARTEREMTHAREE
FHP, FHAMWLEES, NNEZR/ MBP. MEHP
(400umol/L) REJR, RF24hfE, FIEFK, FEEEH
W EAREEERT 1.5mLEOER, LL1000r/min B
(B0 ¥E5cm) 5min. BIEE : MN 2% [k ZEE
ER1mL, BIE1hE, IO 0.1 mol/L — FRFHER S04
HRIEHE 3R, BIFE1hiE—R ; BFEE : 0N 1% H
228 1h T, TN 0.1 mol/L — FRFHER SR 48 A RS ik

2R, B IR15mino 45 30%. 50%. 70%. 80%. 90%.
100% ZE2Ri7k. E38 )5, TESTERER FMRHRE.
1.5 MDCHBMRX I/ IRE

BY X £ 4 < HA TM-3 3800 T 24 FLAR AR H 4B 3%
R, EHARRERIEGERE, MAEENEREN
0. 200. 400. 800 umol/LBY MBP. MEHP ¥R 45 24 ho
FiE EiE, B4°C PeS k280G, IINEEHIRESHIL
e, TRIBFEXIEN. ATSAMRERIE—
HE, MAEEBMDCER (50umol/L), EEHEE
30min, A3 4°C PBS Y& 273 0, BEHRRTEXR RN
BT, EEZENEMBENREZ MG T ZARIEE
SMIEFHITIHE, ERHBURHFITESHTYEAN
MEF TR N IRE,
1.6 Western blot #&IZE B &RiXKF

TM-3Z IR, FEEFKR, FA/LBIPBSHE2
R, BEITJEI THRARZELSmMINBLER, &
BEMNEENAMRBRANBHAR, RiERH3s L
BIZNE%30s, K EKE 4min, HFEE 58, B
12000xg. 4°CE O Smin G EBENEEHIREY,
FA BCAEMMEBRE ., IINEERIRARE HRA] 5%
IHEEPREEER EHFER, 100°CE 4 5min /G,
F1|FA SDS-PAGE AR FB X H¥2F= &£ PVDF R o FB 5% At
BEWE A 1.5h &, TINEAHRLEB—HT4°CxAF
TR, FATBSTHER3R/E, IINEEHFERLEN ZIE
mEE 1h, TBSTAME 3 REERNFELIIEB A TMNERLS
R, KIW P L B-actin IR S BR, Western blot FY45 R
X F image pro plus BR{F#1TIX E 53470
1.7 HitFESR

TTEHIEXRAIH +tnEERT, K SPSS 22.0
FITREFITHRITFE DT ZABNLRRARERR
FEDN, BEERERITFEEN, BLLSD-t 1K D
MM FRABINER. 130K a=0.05,

2 4
2.1 MBP. MEHP %% TM-3 4RRE;E RIS
L5018 B YR E & E 7904 50, 100, 200,
400, 800 umol/L, Z&E24h 5 5XTBLAALL, FEE SR
SHNEMEE, AEEZREED (R1). TAXK
R 7 FC &1+ 8 MBP 89 IG5 /9 500 umol/L, MEHP B9 ICs,
79 450 umol/L, [l ItLFEEY MBP. MEHP £% 7K £ 3 200.
400. 800 umol/L NfGEEKIBHNRSKRE, HHE—T K
M MBP. MEHP XY TM-3 4RREE MBI RN, 5X3ER2E48
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tb, EF2AM SN EIANMART IR, BER
BHITFERN (P<0.05) (F2),
2.2 MBP. MEHP % TM-3 H B &/ MAFZ B BY 2200
EETEFERNERETR | WRARBRIYS BRI
[EERGRIE, ZEFE, EHRE45 ; M400umol/L
MBP. MEHP 55 24h 5, AT MAZEREE 48, 3
BREMNHDEN, BRERAIAE S EURERSE
1, F BRI IENEERE W B B/ME (WE &7k
FiR) , I BRIZFI 2R/ MBP. MEHP RIS 4RE~4 B
g MA (B 1),

R1 CCK-8EMARRERE MBP. MEHP %t TM-3 1A
BRI (n=4, Xts, %)
Table 1 Effects of MBP or MEHP exposure at selected
concentrations on survival rate of TM-3 cells by CCK-8

RE (Concentration, pmol/L) MBP MEHP
0 100.00£0.00 100.00£0.00
50 107.16+11.02 76.55+2.41"
100 97.45%5.24 74.70£7.39"
200 88.15%5.00™" 60.99+14.77""
400 57.31%7.87" 53.40£9.69"
800 29.2846.99™ 21.3543.58"

[E] 5 oumol/L (RFER) 4HEEER, * © P<0.05 5 ** © P<0.01,
[Note] Compared with the 0 pmol/L (control) group, *: P<0.05; **: P<0.01.

R 2 CCK-8EMTEIREMBTE MBP, MEHP R&Ex3 TM-3 ZRRUEMRIRMA (n=5, Xts)
Table 2 Effects of MBP or MEHP exposure at different concentrations against different time on survival rate of TM-3 cells by CCK-8

FeFZKRE (Concentration, pmol/L) 2,4h ?ish 4\8h
D T£3E3 (Survival rate, %) D 17753 (Survival rate, %) D 17753 (Survival rate, %)

MBP 0 1.10£0.12 100.00+0.000 1.1340.25 100.00£0.000 1.15:0.02 100.00£0.000

200 0.99+0.04 79.1343.98 0.90£0.05"" 76.12+4.95™ 0.65+0.01"" 66.62+1.04""

400 0.75£0.04"" 55.55+4.33" 0.65+0.01"" 50.19+1.15™ 0.52+0.04"" 53.28+4.12""

800 0.61+0.06"" 41.43+5.96"" 0.52+0.04"" 37.4614.46™" 0.39+0.01"" 39.90+1.30"™"
MEHP 0 1.30:0.14 100.00£0.00 1.39:0.12 100.00£0.00 1.1840.01 100.00£0.00

200 1.10£0.11" 81.26%9.78" 1.100.06™ 75.2845.13" 0.78+0.05™ 60.3244.51"

400 0.79+0.05"* 52.89+4.90" 0.82+0.12"" 50.30%5.60" 0.61+0.05™" 44.354.69"

800 0.53+0.06"* 29.82+5.87" 0.68+0.03"" 38.31£2.39" 0.49+0.04™ 32.68+3.67"

[E] 5 oumol/L (3F8R) LAELER, * 1 P<0.05 ; ** : P<0.01,

[Note] Compared with the 0umol/L (control) group, *: P<0.05; **: P<0.01.

1000 -

UE] —Frien E}ﬁd\ﬁio [Note] Indicates autophagosome.

Bl HBHEME24h E3TEE4 (A). 400 umol/L MBP (B). 400 umol/L MEHP (C) i#S TM-3 4Rk B %/ VAR &R
Figure 1 Autophagosomes in TM-3 cells induced by control (A), 400 umol/L MBP (B), and 400 umol/L MEHP (C) after 24 h under
transmission electron microscope

2.3 MBP. MEHP 3} TM-3 B84 IS M
MDCRELERE R | SIRAMLL, 2T 2407
200 pmol/L MBP. MEHP REA R NIESRETLHED
, ZETHITFEENX (P>0.05), 400, 800umol/L MBP
RBAXRNESREDFILI T 9.0, 16.81F ; 400,
800 umol/L MEHP Ft F 4H 7% Y E S 58 E1E I 7 16.34
26415, ZERBEHITFRNX (P<0.01) (BE2),
2.4 MBP. MEHP3 TM-3 HEMHXEAREHN
A1
Western blot R NFEEDTER | SXTERA
#ALE, 200 umol/L MBP. MEHP R FH B W X E H
LC3II/LC3I AR FER T ITFEENX (P>0.05) , 400,

800 pumol/L Zx 5 4H LC3II/LC3I TR K F IS (MBP =
DB N 7.5, 13.61%, MEHP R EFE 9 B N 4.5, 9.8
&%, 9 P<0.01), 200 umol/L MBP 5 4H B Wi AH X &
Hpe2 RAESWRAZEZREAITFENX (P>0.05),
200. 400. 800 umol/L MEHP #1400, 800 umol/L MBP %
F 4 p62 FIFRIAK TR (FHRZ 72 5 FE1K T 55%. 80%.
88% H1 43%. 72%, P<0.01), S¥FERZA4ELL, 200 umol/L
MBP. MEHP FEH PTEN RIAES W RAELTER
(P>0.05) , 400 umol/L MEHP REBHPTEN RIXEH S
T 5.71% (P<0.05) , 800 umol/L MEHP [ 400. 800 pumol/L
MBP ZrE4H PTEN E R FRIAEIES (595 RXTERLAE N
T 14.41EF 4.8, 15.41%, P<0.01) (E3),
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<
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3 8 400 B
K3 o
a -
< 200
o T
S ==
o
0 _ | | | 1
0 200 400 800

ARE (Concentration, umol/L)

[3£] A :0pmol/L ;B :200pumol/L ;C :400umol/L ;D :800umol/Lo 1 :
MBP ;2 :MEHP, E|FRIEIHRTNBEEL, +* 1 5 0umol/L (3¢

#8) LALLIR, P<0.010
[Note] A: 0umol/L; B: 200 umol/L; C: 400 umol/L; D: 800 umol/L. 1: MBP;
2: MEHP. In the figure, blue fluorescence indicates autophagic
vesicles. **: Compared with the 0 umol/L (control) group, P<0.01.
2 24hFEARRELRE MBP, MEHP 33 TM-3 B EBMIES

&5 (MDCH8, n=5, x400)
Figure 2 Autophagic vesicles in TM-3 cells induced by MBP or
MEHP at different concentrations after 24 h

BET BB RN B B MAE N IRIIE B A E
o, PIMMREIRNEREMH B E/IMEARN S B MAL
73, 90 BB ARRES. BRI F MDCIEAN—
MABAESY), JRTEIRAEHIREEEE
8, FE @I MDCHRIZRBRBRIFR R RITEE
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0 200 400 800umol/L O 200 400 800umol/L
LC3I — — o
Lc3ll g | - — -
p62 - . w— —-_ "
PTEN e~ - -l a=
B-actin| S ——— -Qﬁ-‘{
20

15 T

LC3I1/LC3I
[y
o
—
—

=
5 i
0 |
MBP MEHP
1.5
1.0
£ 1
=4 *k
©
o
< |
(o) *k
%05 T —
0.0 !
MBP MEHP
25
20 *k
i 7 |
5 15
o
©
@
~
Z 10
5 ; *
5
-
0 I
MBP MEHP
Oumol/L 200 umol/L " 400 umol/L 800 umol/L

[F] 5 opmol/L (IFBR) 4HEEER, * : P<0.05 ; ** : P<0.01o
[Note] Compared with the 0 umol/L (control) group, *: P<0.05; **: P<0.01.
B3 ARERE MBP. MEHP 318X & B &RIAHIFZME
Figure 3 Effects of MBP or MEHP at different concentrations
on protein expression levels

o IFRAIN : PTEN REENKYIEHEASEL
Al EZ (3, 4, 5) - = B B2 [phosphatidylinositol (3, 4,
5) -trisphosphate, PIP3] ™, PTEN BE 3@ 1T PIP3 Bt B3 B4
SRAERF PIP3 RUEEOK T, M TR 3- BAER AN B2 8k / &
HEEs B (phosphatidylinositol 3-kinase/protein kinase B,
PI3K/AKT) i@E&, HiA4BAERY 8RR 2, 12 BRI

A S
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TS PTEN EEREEMIER © IHI PTEN IRIE, &
155 AKT BUBEER (LK T B3, 3 T E4RRE B ok F 2,
MiX$F PAEs 1S TM-3 48R B A PTEN YA TIN5 &F
BikiE, EEWEBIMAET, LC3ERERLLC FIfK
HFERTEE, L3RI EREXER4NTREHR
BERIGWHRERRE, AR E 1c31, Bk LR
LI TEE YN BB T EZE— M BB O EE R 0 T
RRAREL LC3I, L3N BB RE G, REAREMNTE
MREEAN B MR 1Y pe2 EERIIE R R IEEEEEA,
ERRFEEENEA, BTREERZELS BRAF
BARERD, FHEERANABERSTARERES
B R BB AT A2 R4 4 2 ¢, EELILE LC3 # p62 19 BE RS
ENBEBNITEEH.

A SEL0EIT CCk-8 JEME B+ BESE I £ 8
EERSFFHER, FIAESBERAMSTE 400 umol/L
MBP. MEHP FIE T EERIFER TM-3 A= EENZE
PR R B /MK, MDCAIRR 4 B R E BRI
M TM-3 AL I, FEEIHEFSRFMEBE,
RAI : EF= (200 umol/L) MBP. MEHP 3235 24h [5,
5338848, LC3. PTENE R RIAXKFRLKEHE
BT 1L, M MEHP ZE A/ pe2 RXKFE ; fEE
REFNEMIES, LC3IME LCNAIEE L. PTENEHRIX
KN, HEH—DIRHET pe2 FUFERE, RAE—E
£ /I MBP. MEHP A LUIES TM-3 4R AY B /K 1810,
BPTEN 54 ER/KFEEIEHEXES, ARLIMHES
HFI=IAE] 200 umol/LBY, CCK-8 AL R B RAMEMTE
TEEREK, MMDCRBUNERBITEEHLC3EARE
TESTHRITFERNX, RAMMEERBEMS T AN
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