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Effects and related mechanism of low-dosed methyl-mercury chloride in promoting

apoptosis of intestine epithelial cells of fetal mice
LIN Xue-mei,ZHANG Hai-ying, JIANG Rong, WANG Wei-wei ( Department of Histology and Embryology, Chongging Medical

University, Chongging 400016, China)

Abstract; Objective To study the effects and related mechanism of low-dosed methyl-mercury chloride
(MMC) on the epithelial apoptosis of fetal mice intestine. Methods Pregnant mice on E12.5 d and E13.5 d
were injected with different doses of MMC (0, 1, 2, 4 mg/kg) intraperitoneally. After 48 h, their duodenum
and colon were dissected out and sliced into the paraffin sections. Some sections were stained with HE to count
the numbers of apoptotic hodies ( NAB) with stereological method. The others were stained with the immunohis-
tochemical method to observe the expression of apoplosis-associated proteins Bel-2, Bax and immediate early
gene c-fos. Results (Din all experimental groups, the NAB in the epithelium were higher than that of control
groups (P <0.05), and there was a positive correlation between the doses of MMC and the NAB (P <0.01).
2)In all experimental groups, the expression of Bel-2 in the epithelium was lower than that of control groups ( P
<0.05), and there was a negative correlation between the doses of MMC and the expression of Bel-2 (P <
0.01). However the expression of Bax and c-fos were higher than that of in control groups (P <0.05). There
was a positive correlation hetween the doses of MMC and the expression of these proteins (P <0.01). Conclu-
sion  In vivo, MMC can increase the epithelial apoptosis in fetal mouse intestine,, by the mechanism of restrai-
ning the expression of Bel-2 and promoting the expression of Bax and c-fos.

Key words: methyl-mercury chloride ; fetal mouse ; intestinal epithelium; apoplosis

PR TR JCHLoR 22 A W A PR G A6 O 5kl i

BETE - T HE U R 9916)
Supported by the Project of Education Committee of Chongging (9916)
TERM AT ALHGE1969 - ), Lo B, MR A, DRI, M2 4L
TR 2 FHTAIEST . HLEG ; (023 ) 68485087
WIRAES  TEAEAR AL : (023)68485087
W B A : 2006-04-28 , {8 B 3 . 2006-12-22

i Er Y BEE A, T ) A [ 7 (25 W 2 4 e
JFeh 6 Rl p i 2 L AR STIRIE S, B A
AL B AT AT R T, 3R] i i A, 5
AR R E R, PRI M R T L Hi I
351 1 79k Y R 2 ) A T A 2 B AR

b B R T S A R A Y AL IE T A R A A
Jen . VEAEAR A I ARRLAE T i R B BUVE A+



%54

PR S5 E AR ot HY R R (A U B2 A0 A0 1 B A O BIL I 6 s P S 411

CAGRA R b AR T AR E14 ~ E1S d K
E15 ~ 16 d, i T A OGHE EI AR T A4S 75 B ikt HoAT
728 225 . b, AR S50 R TR N 9285 T i LI 771
I AL H 35K ( methyl-mercury chloride, MMC) 4 Jif fill
W b B A0 BRI T LA B 1A B 1 Bel-2 Bax B Z1) i
WAL c-fos FEIRAREM , TR AFR T T RE AR 2 i1k
Y5 B AR G o1 1 HIL B 14t 5 B 4 -

1 Me575%

1.1 %%

R B AT R T/ BLAL 40 BUCph o DK P B Ao s 06 sy o
LOHRE) | MEHE 2: 1 F 15 22.00 4% 0O0R 730 B AT IHEE F T
HH 4 12:00 & K EO.5d, BL s ACF) 3 A 9cge e (1.2,
4 mg/kg MMC) FGFBEZH L BR4H 10 {6
1.2 £33 7]

MMC #1595 % ( F [ Alfa 23 w)) . Bel-2, Bax % fii BLE]
FRIZHT, o-fos Gt B4R B Z2 50 (12 100) , SABC i A1) & ( 1
A AD) REAE R (AR A4 T (R ) 5 ( Sigma
YNGID)

1.3 Fi&

HCEL2.5d E13.5d 2R, 43 Bl — 0Pk BRI T8 55 MMC (1,
2.4 mg/kg) R REELTE S5 A B K. 48 h ST Ak E AR L, L
BB T BT BECD B M2k R s (C B &

L300 PR % B A bR A 2 ) 0 i 2 A L) e (4 ~
5 wm) (W] MELENG G 28 HE i 858 Fow 7 D.C B R D
C B 1 LA s 0 Ak SABC i ( ik /0] 150 W48 44, 90k
L4 PBS {C45 —31{A) 55 Bel-2 Bax c-fos {6 | B2y ik

1.3.2 S50 S Hall 55 ° Rk BG40 i T
Hgirh , 76 HE U (2 [a) 17 3% 28 U1 /ol s B Bz o o AL, 2 1%

BERTHECE B N B TR ARSI T A EE (density of

apoplotic hodies, DAB) BV 1/ & &/ wm® . A 9286 L TUNEL
PARICTH T AN, E S S MR S BT HOREE R
BOH LA b AP IR T/ R T PR R e b oA A O 1
AITEOL . fseH Ak B (o 1) 1 ] GD-8 T84 {9 43 BT & 45 70 ik 4y
Hir, FEIK 90 1 A i BURL2: 9% (area integral optical density
AIOD) , BB A% 15/ pm

1.4 thitiss

K SPSS 10.0 Gei 4R PFEEAT g K24 Se S 40 ik by

2 &R

2.1 BB B fmpe A R

201 JEEFUE B9 D C B LA A 0] WRE
AMAL I E L TR R R L 0 i R T, ST T
BEH(E 1)

2.1.2 A SRR . FIEH DAB & TR
AP <0.05) . F4i) 2 RFEALHFE (P <0.01). &
20 DAB {5 MMC B85 A, D C B - (205 4 0. 814
0.824( P <0.01)

Yoo ER

IR R =0 S
Bl CEEEMRASFEMNE (HEx400)

£1 KHNLHSh/SHDABE n=10, (xxs) x10°*
Al El4.5d D B E15.5d C [
E LR Rk 2,775 £0.397 2.219 =0.328
I mg/kg MMC 4.207 +0. 308" 3.431 =0, 483"
2 mg/kg MMC 5.454 +0. 3354 4.470 +0, 27290
4 mg/kg MMC 6,447 +0. 2344 5.431 +0. 18] 4
a; P<0.05, 54 ERME; b, P<0.01, 51 mg/kg MMC 3k
#i: e P<0.01, 52 mg/kg MMC sl4z

2.2 ATHEAEaE KL

T 8 1 Bel-2 Bax Bz 1) 2 S W1 M e-fos 119 BH % 7=
P VLA AT BR TR DR A B GRS —, EEA
T b 2 5, o A 2 4T M R e A R A £

SE AP ETES HE L PR 5 9230 41 Bel-2 ) 32 ik 34 B 0t BR 4 1%
(P<0.01), 5 MMC Fl Gt 2. D.C B r (H30 A
—0.841 , —0.889( P <0.01) . Bax c-fos 755540 & 4 (0 £ ik 5
i PR (P <0.01), 5 MMC | HEE) SOIEFE. Bax 7E D,
CEEr{HM0.889 0.891(P<0.01) ;e-fos £/£ D .C E2f% r {H40 5
0.867 ,0.890( P <0.01)

3 itig

H AT L PN S 8 R o i 4 800 A 2 e KA
W20 R e 9T A B B 4R O S PR AR K ) R R
FMIE A B KA BF2E . SR nT T F9000 B 40 e 18 5 Fn
T, FECR 22 RGEWTTE {5 20 TG 1 B B R R e
WG AT bR 20 M 08 T 4R iE . ASBIF 9T L2 3 45
SCEG A 25 MMC 1E TS (9 iR BB b B 240 A iR T 38
A3 W I AR BEAR M, 6 MMC FE IR N A R 2E iR R
W b R T ROFER

VTR ZE # W, Bax Fl Bel-2 9895 40 A 8 12, ASY
Bkt A & £AMEMK, &5 Bax/Bel-2 B L EH
X Bel-2 i IR Y Bax B FIR R, I 40
MR T s #7 Bax o B ek, W TE A R — SR &, fi i 4
M i T ARSI b G FUS bR AE (R N 28 MMC fE
f& ,Bax ik, Bel-2 FARE(R, #2727 i Bel-2



529 B 5 W 2 FE B K ¥ ¥
ACTA  ACADEMIAE  MEDICINAE  MILITARIS TERTIAE Mar. 2007

412 2007 43 J

Vol. 29, No. 5

ik, A Bax k0] B MMC {2 JE 16 U b e 41 it
MLz —.

PP ZIS 9 L 7] ( immediate-early gene , IEG ) J& i
SETRI G , LA IR 32 O P 3 A ol i A, BB &b
SR LA b AR BB e-fos BICA L o —Fifr,
ITAEAE AR AL MMC i JUR 6 it 2 40 i 0] 1 52 36 b A
e-fos )3 i ek © | DRI T 4 4 g FFY R SR 245 P G 0 1
Wi Ronidts . WIS 2 LI o-fos FikHI, H
15 H SR (AR A — i R AN DG B R e-fos N[ fIES
Y5 MMC e il b 40 R 0R T a4

Bk -

[1] Ekino S

, Ninomiya T, Susa M. More on mercury content in fish ) |.

e

A B O LT WU Al W Wl et At LT AT T SUL U AT L I AR WL R S e

T"REEE
B SRR R 98 S 1 Mli& AR 53 4

![:ii L AL IFJ

RO e S S T e T el R [ R L L T
U2 B T 1990 — 2003 4 TEIG S ol 90141 0L

T SORKBERL, S
LI A 5

] [ |l..§ i f.:I]JJ',][|5||:If_{IA‘- “" i{ il;‘ 2y - (O
IR N ) I 6 T | T L T G 1 e L VO Y LR T B
7 T e AR 11 1 1 £ O e 7 K B Y A e A i
(]| IR W 0t s R T L W 17 el i i G TRV A AU
Tl N R T S 1 i) R T 7 KO O T O
PEAR AT BRI Y A B iy S felie PSAC L B
s B T R T L I A0 R O Y e 8 [ R N B
N WO TR N L N L
1 AL I 77 O P \.wwf.. P R TP 4
AL B2 il TR SO O 1 I N
R O L | WSRO [ W O I [ PR T U R T
2 I 7T 07 6 7 o SO T 1 s W AR M
N B Bg CARZNIEIE IR A o AW i AT R fpEsiny 1 gy
FETET L 00 I LR A~ B 0T WL AS K 2 RN i e AL AL
RV R & | N e (A e P T TN T N R T
Wil 14 e

EOURCE”

w4 el iz

(TR ARA I LR o s I TR SR o AU TR T e T e
(TRt 71 N TR Y o 1 N A T I T A P N
LK o Al = I W ) R s T N oA el T W RS TR

L T O L O L8 ol 1 Y 1 e [
LRt B R B 1 L R TR TR T LU N0 s

lw“,:]‘ le W -] I“I'.”[I\Hj"“."ijln. ] (N}

O P R el 4 O R G P T B

Seience, 2004, 303 (5659 ) . 763 - 766.

2] Sakaue M, Okazaki M, Hara S. Very low levels of methylmercury in-
duce cell death of cultured rat cerebellar neurons via calpain activation
[J]. Toxicology, 2005, 213(1 -2); 97 - 106.

(37 TEHEM, 89NN /N UV AR £ R R L B BRI E g [ ] i
fEflE, 2000, 31(1): 73 -76.

[4] Hall P A, Coates R J, Ansari B, et al. Regulation of cell number in
the mammalian gastrointestinal tract; the importance of apoptosis | ] .
J Cell Sei, 1994, 107( Pt 12); 3569 -3577.

5] Russell H R, Lee Y, Miller H L., et @l. Murine ovarian development is
nol affected by inactivation of the Bel-2 family member dival J . Mol
Cell Biol, 2002, 22(19) ; 6866 —6870.

[6] &% i, "'F'lb'ﬁ?ﬁ AT A AR YRR X A U £2 0 I c-fos

FELNREm 1] AR Ak 2000, 35(5) ; 309 - 311,
(i3 #BEL)
e A R D i A Sl e R S I R i S N Sl S i Bl
{..qm ; STO00-A404C 2007 305041 2-0]
OO 6 )
AR NG R A I B TR 33 T 2 gy R DT

000 o N ) NPT T o O A R TP 2 A I S

2 i

O IR DAL ST g ey 5. 8% o av e L 2l L o
DU UV LAY 309 ik Koo B YA ALy R !
TR L ey T e e W1 W A vl TR AN | W
S || U e e | IR IR v TR 1 O S R PR U RO 1 T R S K
i R |‘|'i.‘ e R R R S T RO S R T A (R i
] S AR Rl I R Y N B Y G i T
LI R o I T A O e S a4 A L O W 1 S 1 1
e A 8 R 71 W L S R e R 1R /R L A 78 I
fisi o 0 A A R e AN A
L P SR LR ]

T IR U N ST I TR i R ) LN
A IR P AL MY S bl PR B 8 120
B e 3 g ml) [t T R ML E i 1 5 11 12
L A o L [ A R 020 )l Hl 1’1

AP 5 {0 T A N T T T S 1 A
(i b fi] $) 1oy S I W A I o) B (L i
A B PAETTTE He Ghavimd 3 0 0] I =) 050 0
Y Y P 1 P 1 L O ot O U 4 o O | I
L e e Ryl 4 T N R 1
L1 (B ) R | O N 1 St ) A B | S D o
(U5 o b 5 I [ T | O e N || O 1 A
PURP TGl EVPE T-AC 0 AT o A o sy 7 f Ll IJ..‘\\
A RO S e L O O 1 (AN | o R L] R L D

( F4E415 )

Lowigley 43

Lt AT .

(s 420 £ A P ol sl e G A 1) |

e fiatl]

IS I e



