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Abstract: Objective To investigate the mechanism of IGF2/JAK2/STAT3 on learning and memory impairment induced by
aluminum maltol in rats. Methods A total of 32 SD rats were divided into normal saline control group and low, medium and
high maltol aluminum exposure groups (10, 20 and 40 wmol/kg) by random number table, respectively, and intraperitoneally
injected every other day for three months. After exposure, Morris water maze was applied to examine the learning and memory
ability of rats, and HE staining was used to check the arrangement of hippocampal neurons. Real — time fluorescence
quantitative PCR was applied to detect the relative expression level of IGF2 mRNA in hippocampus of rats. Western Blotting
was used for detecting the relative protein expression levels of Cleaved Caspase3, IGF2, p — JAK2( Tyr1007/1008 ), and p —
STAT3(Ser727) in the hippocampus of rats. Results With the increase of aluminum dose, the escape latency of rats in the
same day was prolonged, and the residence time in the target quadrant and the times of crossing the platform were gradually
reduced (F=7.900, P=0.001; F=6.693, P=0.002). HE staining results showed that the number of neurons in CAl
region of hippocampus gradually decreased and the arrangement of neurons was obviously loose with the increase of aluminum
dose (F =25.947, P <0.001). With increasing aluminum dose, apoptosis — associated protein Bel — 2 levels decreased
gradually (F =83.235, P<0.001), Bax (F=153.189, P <0.001) and Cleaved Caspase3 (F =11.636, P <0.01) levels
was gradually increased, and the relative expression levels of IGF2 mRNA and IGF2, p — JAK2 ( Tyr1007/1008) , p — STAT3
(Ser727) proteins decreased gradually with the increase of aluminum dose (' =18.423, P<0.001; F=11.072, P=0.001;
F=55.161, P<0.001; F=10.481, P=0.001). Conclusion Aluminum maltol can induce cell apoptosis by inhibiting
IGF2/JAK2/STAT3 pathway, which could damage the learning and memory ability of rats.
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Table 1 PCR reaction conditions

IR TEA YA A
1 Az 1 95°C 30 s(WizEtk)

2 PCR L 43 95°C 10 s( 7A54k)
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Table 2 Primer names and sequences

SEN AR S1PFII(5°—3")

IGF2 F:GCCATTTGGAACATTGGACAGA
R:TGTCCAGTCAAATGGGCAGGTA
F: CCATTCTTCCACCTTTGATGCT
R:TGTTGCTGTAGCCATATTCATTGT
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Table 2 Comparison of escape latency, residence time in target quadrant and frequency of crossing platform of rats in different Al —

stained groups [n =8, (x £s) ]

1 Ik L [ HOBE I (x 25,5) R T S
(em/s) 1K H2 K §3 K CEEN B5 K 1A () ()
Xof e 20.13 +£3.48  56.03 £8.66  29.40+5.24 21.40+5.17 14.95+4.15 9.78 £2.56  39.29+5.11  4.63 +1.30
I 2 31.00 +4.78  55.98 £7.78  32.62%5.36 23.99+4.20 17.33%4.17 11.10£2.45  35.17+4.34  4.00 +0.76
i a2 30.25+£3. 11 57.99£7.03  40.90 +5.44> 30.68 +4.99™ 22.34 +3.76" 16.62 £2.54" 30.94 +4.44* 3.13 +0. 83"
A 31.25+3.62  58.14£7.53  45.75£7.60°" 34.74 +7.19%> 26.50 +5.45% 19.75 £4. 14 28.79 +4.80® 2.63 +0.92%
F g 0.505 0.188 12.521 9.881 10. 901 19. 438 7.900 6.693
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2H 51 CAl XAZ 5% (4~/100 pm)
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2 19.34 +1.27

) 2 15.91 +1.32%

e 7] B4 13.43 £1. 06

FAiA 25.947

P1A <0.001

- SXTHRAIA L ,a P <0.05; SR EAIAHL, b P <0.05; 5
FIELAML,c P <0.05,

2.4 F4axt SD X KL 4R IGF2/JAK2/STAT3 ¢4
Broe FR MEPEKFER B, B QAR R B T
75, 1GF2 mRNA(F =18.423,P <0.001 ) J i # 4 [
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Fig.1 Neurons in CAl region of hippocampus of rats in different

exposed groups
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Table 4  Comparison of apoptosis related protein levels in

hippocampus of rats in different groups(n =4 ,x £s)

o131 Bel -2 %Fl Ba?c‘%f Cleaved (}{1512%3
Fik g Fik g FHHFELE
pogiictic] 1.00 +0. 00 1.00 +0. 00 1.00 £0. 00
G 21 0.76 =0. 09° 1.43 £0.22° 1.12 0. 17
a2 0.56 +0.03™ 3.06 =0.32% 1.36 £0.23°
[op e 0.45 +£0.05™  3.69 0. 15%° 1.57 £0. 08"
F{H 83.235 153. 189 11. 636
P& <0. 001 <0. 001 0. 001

S XTIRAAM L, a P <0.05; SALKIELAAM L, b P <0.05; 5
FlHELHAR L ¢ P <0.05,
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Fig.2 Bands of apoptotic proteins in hippocampus of rats with

different aluminum groups

RS5 FAKRMNIEDHL mRNA JHHE KPR (n =4, x £5)

Table 5 Comparison of mRNA and pathway protein levels in hippocampus of rats in different groups (n =4 ,x £s)

21 531 IGF2 mRNA IGF2 p — JAK2 (Tyr1007/1008 ) p — STAT3 (Ser727)
X} & 21 1..00 +0. 00 1..00 +0. 00 1..00 +0. 00 1..00 +0. 00
IG5 2 1.07 0. 19 0.98 0. 13 0.84 +0.02* 0.91 0. 12
2B B 0.64 +0.17% 0.74 +0. 13* 0.77 0. 06" 0.73 0. 17%
e 7l i A 0.32 +0.21%%¢ 0.52 +0. 20 0.62 +0. 06 0.61 +0. 06
F Al 18.423 11.072 55.161 10. 481

P <0.001 0.001 <0.001 0.001

T SR, a P <0.05; SRR ALL, b P <0.05; 55l E AL, ¢ P<0.05,

3 i
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Fig.3 Pathway protein banding map of hippocampus of rats with

different aluminum groups
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