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BB Z T RARO KX EHE THAS(P<0.05)EEAE-KRX R, ﬁﬁiﬁ Z RARa k34X 1.2 mg/kg 7 & 4 W B 1K T H A
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Abstract:

via retinoic acid receptors-o. (RAR-ar).

* The authors declare they have no actual or potential competing

[ Objective ] To explore the role of aluminum in the regulation of a disintegrin and metalloproteinase-10 (0-ADAM10)
[ Methods | Healthy male SD rats (7=40) were randomly divided by weight into four
groups: control group (saline), low-dose group (AI** 0.4 mg/kg * d), mid-dose group (Al** 0.8 mg/kg + d), and high-dose group (AI*
1.2mg/kg + d) by intraperitoneal injection for five consecutive days per week in a period of two months. Rats were neutralized at the
end of the two-month exposure, and cerebral cortex and hippocampus samples were dissected from each rat and stored at —80°C .
Graphite furnace atomic absorption spectrometry was used to detect aluminum content. Western blot was used to determine the

expressions of RAR-a and a-ADAM10.
and hippocampus were significantly increased. Compared with the 0.0 mg/kg group, a-ADAM10 expression was significantly decreased

[ Results | With the exposure dose increasing, the aluminum contents in cerebral cortex

in the 0.4 mg/kg and above groups in a dose-response manner (P <0.05). A decreasing trend was also observed for RAR-a expression
in cerebral cortex in the groups treated with 0.4 mg/kg and more in a dose-response manner (P <0.05), while only the 1.2 mg/kg group
showed a significant decrease in RAR-0 expression in hippocampus compared with the other groups (P <0.05). [ Conclusion |
Aluminum may inhibit 0-ADAM10 secrete enzymes expression through blocking RAR-a in rats with subchronic exposure to aluminum.
Key Words: aluminum maltol; retinoic acid receptors-a; a disintegrin and metalloproteinase-10; cerebral cortex;

hippocampus; subchronic exposure
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AR TR AN BER 52 1A ZX 5 ( retinoic acid receptors,
RARs ) 7] DA AT a-ADAM10 43 M5 Jili 1 36 3%, 3841 APP
B a-ADAM10 73 AT 1% it , Jaisb B- vE R 2 AR
B2 ER T i P %) i 28 3 2 7538 o RARs 2 ARi& A=
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X} a-ADAMI10 S WA BHEA TR, ShAR S B- TEMFEER
UL SR R &
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FAAER (4l 99%, FE[H Sigma-Aldrich ); 22 ZF [y
( 40 £ 99%, 3 [¥] Sigma-Aldrich ); A4 B2 ( f g ali,
] R HE T KU 22 R B A BR A | )3 30% it %64k
AP ERATICR B IEEG) ); SAbsdER
KRB AL TSR ), Eadigilile . Ea
Jo e iR L SR R (R R A ] );
RARo — $L( Cell Signaling, 3% [# ); o-ADAM10— 41t
( Abcam, [ ); H i 1 -3- 5% fR i & 1 ( GAPDH ),
FRURH LU 2t S =0 e R il in 2 | )5 BB s A
(P YNN, £ ); H A (Botonye, F[H ); 14
471 ( Thermo Fisher Scientific, & ); #7400 i
BLCH E R BRI EIF I —T ); R R VRO L
(P E B R A A A ] ), Z D) RERGEC 5
JEERTIAYL ( Molecular Divices, SE[E ); HLUKAX . FEIRAX
(R EAEIE S —ALEF T ); B — 3 £ ( PVDF ) i
(Millipore, 32 & ); He b i ( o b 538 7 R B A
HARABRA ] ); e (R EE N IREEA R ;. BT
Mr 250 (W EVTHEER A ).
12 B
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L, L P BE R R A S i s b oL fR i, SRR IE S
SCXK (% )2009-0001, ¥4 f &t 180~200 ¢, 4 14 i
SERENL A AP P R AR R K ) IR A
(AP 0.4mg/kg « d), Fr7lE ( AP 0.8 mg/ke - d ) FlEi 5
T (AP 1.2mg/kg + d ). 5 AICI; FA: PRER KM, 0K
22 SFBART 0.01 mol/LBERRERZZ vpil v, F iR IR
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MY sg, BhELESd, KB 2d, 322 Ao FRXT
BHRRUAFRERIUSES, BH Yok A A,
BIRAE Bl s
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J il B R R/ IR B AR . TR | 120°C
TCHM A 1k 05 o/LAGIHIR E A 2 04mL, Fik{H
fifg il A LY 28500 5% SRR 120 48 h, LAk U 2
YRR HE T o (2) A 88 0 J 1 IR s 3k 000 5 i % o
I 26 4R 1 /N 3R IE LA, K AR A E TR
B 40 pg/pl, LA A 3h B R B A 0.00. 10.00,
20.00, 30.00 . 40.00 pg/ul., 735214 0.99, YEiE{Y
WE: EEWE2), MEEE3s, ¥ 1K 309.3nm,
HL Ui 80% , i Y 0.5 nm, 5 5 W 1A AR, I [a] 04 )
0.00~3.00s, 154 EPULRIRAT o (3) AR & s o
ik 45 %5 it (mg/kg )=(A-A4o) x V' x 1000/(m x 1000 ),
A, AT AR ARSI Y 5 5 R (/L ); Ao—
25 FAIR ARSI () 40 B e VR B (/L s V—AE S TH AR TR
FLEMAFLCL); m—RES AR (g )s
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FoK R A i R g i IR & 15 min, 4°CE.OHE
1, SR BAC 8 11t iR & 1 B im0 vk B
VAL B 1 2 R — VR BE KT ISR 2 A5 BE 1 |
FEGEIPU, 95 CAKIA AW Smin, I HAFEES . |
FEARFR 20 plL (Bt 50 pg ), A 10% ke S Atk R 4 -
TR A TR R R S L kAR ) 80 VAIEL TR 3 b, TR BN, 1H
W400mA, 1.5h K E 5% 2 PVDFE . =il T,
5% WERE WA B 2 he 5% R WSR3 Rl Be—HT, HIY:
RARa( 1:1000). a-ADAM1043 340 1:2000 ); N2
GAPDH( 1 :5000), 4°Cit#; 0.02mol/L ffREE -5 2%
PR (PBST )LV Z54HT 41K, 15 min/ W, 40, HHY:
RARa( 1:5000 )% . a-ADAM10 433506 1 : 5000 )%
WZ: GAPDH(1:4000) K, 37°CH# & 2h; FIRH
PBST MYk 454 4 7K, 15min/ IR, W53 5% FIHEIAEE
W53 BT RGeS B St R BEAEL. DL B RIS IROG R
FABAE A B 8 1 AR i
1.3 %itE o

i FH SPSS 13.0 48 i1k 44, 525 i S it 0k
KB + FRUEE (X £5) filid, XEEI T RA N &
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Table 1 Levels of aluminum in two brain areas

in rats exposed to various dosages of aluminum

YRR (AL, me/kg) J 5 ( Cortex ) 135 ( Hippocampus )
0.0 11.95+1.71 13.66 £ 4.21
0.4 47.68 +2.75" 50.06 + 0.65*
0.8 73.79 +2.14* 80.15 +2.34""
12 94.65 + 2.00" 110.25 + 1.617%
F 82475 74.065
P 0.0002 0.0006

[ 15 0.0mgkg 4 %, «: P<0.05, 5 0.4mg/kg 4 L3, #: P<0.05,
5 0.8mg/keg 4l b3, &: P<0.05,
[ Note ] Compared with the 0.0 mg/kg group, *: P <0.05. Compared with the
0.4 mg/kg group, #: P<0.05. Compared with the 0.8 mg/kg group,
&: P<0.05.

2.2 RARa#= a-ADAMI10 5 kB % &

il 7 G ) S P N, A% 4R BB S R g T
a-ADAM10 KB i N R, BRI - K FR; i
RARa 55 U & T A3, i 5 RARo 510 =
F R AR T A, DWW 1, &2,

b RO B S 1571 I £l S

Solvent control Low-dose Middle dose High-dose

RARo
a-ADAM10
GAPDH
RARo B

o-ADAM10

GAPDH

[ £ JRARa: W#E B Z1ka; o-ADAMIO: K £/ 4 B & &8 -10;
GAPDH: B -3- 8 B i 2086
[ Note JRARa: Retinoic acid receptors-o.; a-ADAMI10: A disintegrin
and metalloproteinase-10; GAPDH: Glyceraldehyde-3-phosphate
dehydrogenase.
El1 XKBREBR(A)MED(B)H RAReZEHM a-ADAM10
4>l E5E A Western blot
Figure 1 Western blot pictures of RAR-0 and a-ADAM10 in the

cerebral cortex and hippocampus of rat brains

2 KHEKXR RAR0Fl 0-ADAMI0 5 ibEEE B Rk
Table 2 The expression levels of RARa and a-ADAM10 in two

brain areas of rats exposed to various dosages of aluminum

2 J5i ( Cortical ) ¥ 5 ( Hippocampus )
R i WERTER g, HMERRER

(AP, mgkg) Retinoic acid

Retinoic acid

A disintegrin and A disintegrin and

receplors - metalloproteinase-10 receplors -0 metalloproteinase-10
0.0 0.86 +0.18 1.35£0.45 0.51£0.14 1.07£0.23
04 0.69 +0.17" 1.12 +0.30 047 £0.07 0.86 +0.22"
0.8 0.58 +0.09" 0.96 +0.28" 0.45 +£0.08 0.81 +0.23"
12 053+0.15%  0.86+0.26"¢ 024 £0.86"™  0.59 + 030"
F 7.701 5.892 12972 7.130
P 0.0066 0.0016 0.0001 0.0007

[ 15 00mgkeg 43, *: P<0.05, 5 0.4me/kg 4135, #: P<0.05,
50.8mgkg 43, &: P<0.05,
[ Note ]Compared with the 0.0 mg/kg group, *: P<0.05. Compared with the
0.4 mg/kg group, #: P<0.05. Compared with the 0.8 mg/kg group,
&: P<0.05.
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205k, R R A% 52 R 5% (RARs ) 4 4 RARa,
RARB Al RARY =ANWHS 7, BP9 & B, &8 B K
B2 . W LA R SR A A R 7 ARk K 3
MR ARFELBTNERGES 0T, S H5MEEL
RE M, ERAE KRS 5 a1l
MsEss , HEUBE B, g 2 A AIRES

LA — BBt o R, iR A R AR IR /R 2
T BRAE 45 5 4 A 3 A JEW B = SO IE AR 56,
- HEBAN FELEA 2 A 230055 B IR S ERE 1 — LB
AR, A5 BF5E F SH-SYSY | THP-1., HePG2 ., HEK293
201 Z% MR DRI 7K ST 2445 1 R0 95 R 32 AR X o- ADAMTO 43
TSR 5 1 FE AR A o T IR A 2 R K I ( RARs )
H RARa SZARSM 0 )32, I X 5 R R 54 = 7K
S TR 1O SLES o, 3 3 3 79 BELS RAR, T
A N LTP i R R R, iC2Z s RIS SE 5
T e e o SISy 7/ (1 PR N N - S <3
W, YRTE T ER 2 AR, R A B ER A E ALIA
WA A VE AT, o T REsGE o s IR IR AR 5 il
TCRERG 2,

ARSI ZE LS | S P s T S A S AR e A
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AT LU 55 p I 2R G 28 ek I e B A ik AR,
558 5 et I A e B 500 A A S I g, S e T A B
FEAE R — 3 ARWFAT R EN, BE A R A )
GO, R BRUG e J5t A1 5 1Y RARo Al a-ADAM10 73344
it 2 1K Y96 it R R (P <0.05 ). HiHr 78 B 5 37 41K 57
YL EE TS RARa ORI SZ 2R, 17 S r
[ RARa HUA Rl i AP 19 & A Rz 25 m ., (HE
ANVETE B JoT i A T By, ARGt 1Y AP Y 3 i AT LA
o-ADAM10 73 WAl 32 BN 7 . 45 R8s, SR s;
PERTRESE R AP ] T RARa Z AR5, M iE—
AN T AE B- VERYFE 1 R A PR SC AR T Y
o-ADAMI10 73 WA 335 . RARa B 1B I FEAIR, it
o-ADAM10 3 16 T 43 i APP Sk 38 31 K Uiy 1Y 83 4~ & Bk
15 ( C83 ) i B I AT s MV Bl T AR 25 11 o ( o-secretase
released APP ectodomain, sAPPa ) FIRE JIREAK, FHAS T
B- VEMIFE R IV iR AR 1 R A, 15 U N 2 AE BRI
e B

AR LI T I TR Z AR T (RARs ) 2
— M RARa AR, 2 T48 8 1215 il LLEZ I RARB il
RARY 32K AE T a-ADAM10 733 TilE , 5050 B- V& B AE
VA R A B TiE— 2D 9E . RIS, T2 sr
YRS, SN RA Fr5 B9 RARs i 42, 8
RANE IS BRI - ADAM10 43 WABR F %
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