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Effect of MiR-132 on neuronal apoptosis in bacterial meningitis rats by regulating the PTEN/Akt/Foxo3
signaling pathway

ZHAO Meng, JIANG Yan  (Department of Emergency. Shengjing Hospital Affiliated to China Medical
University s Shenyang 110035, China) *

Objective To investigate the effect of miR-132 on neuronal apoptosis in bacterial meningitis (BM) rats by
regulating the phosphatase tensin homologous gene (PTEN)/protein kinase B ( AKT)/forkhead protein 3 (Foxo3)
signaling pathway. Methods  Sixty SD rats were randomly separated into Control group, Model group, activator
negative control group (NC agomir group), miR-132 activator group (miR-132 agomir group),and miR-132 activator+
AKT inhibitor MK-2206 group (miR-132 agomir+ MK-2206 group) ,with 12 rats in each group. The injection of group B
hemolytic streptococci (GBS) into the cerebellomedullary cistern of rats was used to establish a rat BM model. Loeffler
neurological score was applied to evaluate the neurological impairment in rats. Enzyme linked immunosorbent assay
(ELISA) was applied to detect levels of interleukin-6 (I1L.-6) and tumor necrosis factor-a (TNF-a) in cerebrospinal fluid.
Rats were euthanized and hippocampal tissue was taken. Hematoxylin-eosin ( HE) staining was applied to observe
pathological damage in hippocampal tissue. TUNEL staining was applied to observe neuronal apoptosis in hippocampal
tissue. Extracted nucleic acid from rat hippocampal tissue and detected miR-132 levels using real-time fluorescence
quantitative PCR (RT-qPCR). Extracted proteins from rat hippocampal tissue and used Western blot to detect the
expression of PTEN/AKT/FOXO3 signaling pathway and apoptosis related proteins.  Results Compared with the
Control group,the neural function score,the level of miR-132, the expression of Bel-2 protein, the phosphorylation levels

of AKT and FOXO3 in hippocampal tissues in the Model group were obviously reduced (P<C0. 05) ,the levels of 1L-6 and
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TNF-a in cerebrospinal fluid. the rate of neuronal apoptosis,and the expression of PTEN and Bax proteins in hippocampal

tissues were obviously increased (P <C0. 05),the meninges of the hippocampus tissue thickened, the arrangement of cells

was loose and disordered,some nuclei pyknosis.and the tissue was severely damaged. Compared with the Model group.

the changes in relevant indicators in miR-132 agomir group were opposite to the above (P <C0. 05), the damage to the

hippocampal tissue was alleviated.and the arrangement of neuronal cells was relatively neat and the cells were relatively

intact. AKT inhibitor MK-2206 was able to alleviate the inhibitory effect of miR-132 on neuronal apoptosis in BM rats.

Conclusion MiR-132 promotes phosphorylation levels of AKT and FOXO3,and inhibits neuronal apoptosis in BM rats by

down-regulating PTEN expression.

GGG | MiR-132; phosphate and tension homology deleted on chromsome ten/protein kinase B/forkhead box O3

signaling pathway;Bacterial meningitis; Apoptosis
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2.6 TUNEL &0 KEBSHLMETHT
155 LR B T 1 2 R, B K Ak S e 3 7R 4 1 B
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Model 20 1. 18 0. 15, NC agomir 4 1. 16 +0. 14,
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ZH R BUM 28 D BB VT 43 Wl 3 FEAIR (P <<0. 05) 5 55 Model
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3 miR-132 WX R B D H LA RFIE R G0

HE Ye (a6 A K BV o 41 2390 258405 1 0, &5
G 1, Control 41k Bl 41 23 40 M HE ] 24 554 .
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Lh 2 R 25 20 B HE 5 i b 25 L L A0 A [ 4 L 2L 22 4
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agomir 41K BRI S 2 SV 407 ek 4% L A 48 o0 20 i HE 51 3
NEESE MM N SE R s 5 miR-132 agomir 4HAH H,
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5, i A M HE S 2L R 4 R R
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TUNEL & (546 4 R Bl T 4 280 28 50 0 121 0
UL 2, &4 KBRS A2 e & on 8 TR 5 .
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2206 21 (32.1843. 68) %, 5 Control 414 tt, Model
21K B Sy 40 2 e A TR B 3% T i (P <<0. 05) 5
5 Model 4 H1 NC agomir ZHAH kL, miR-132 agomir 2
KR Lh 4 2 28 o0 I T % i 2 BRI (P <<0. 05) 3 5
miR-132 agomir 21 #H Lk , miR-132 agomir + MK-2206
21K UM T 4 4UR 22 T R T % 3 T (P <<0. 05),
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A Control4l B Model 1 C NC agomir 41 D miR-132
agomir 41 E miR-132 agomir+MK-2206 41
B1 XRESHAREHGER(HE FE,400X)
A Control group B Model group C NC agomir group D
miR-132 agomir group E miR-132 agomir+ MK-2206 group
Fig. 1 Pathological damage of rat hippocampal tissue
(HE staining, 400X )
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A Control4f B Model 44 C NC agomir4d D miR-132
agomir 41 E miR-132 agomir+ MK-2206 4
2 XREBEDALHZITATIBER (TUNEL $&,400X )
A Control group B Model group C NC agomir group D
miR-132 agomir group E miR-132 agomir+ MK-2206 group
Fig. 2 Neuron apoptosis in rat hippocampal tissue
(TUNEL staining,400 X )
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FARE (P >>0.05),
6 miR-132 X X R85 4H 4 PTEN/AKT/FOXO03 15
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KM Western blot £l K B & 44 PTEN/
AKT/FOXO3 {5538 i A 1A 5C 8 (1 R B 0, 25
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B 40 PTEN Fl Bax &5 FUAHX 3R 5K it 24 i 2 7 = (3
P<C0.05) AKT .FOXO3 B2 7K ¥ & Bel-2 8 FH A
XF 223k 3 B AR (3 P <<0. 05) 3 5 Model 411
NC agomir 441 ., miR-132 agomir 4 K B 5 4H
PTEN.Bax & 1M X & ik 7 B 0 F AL (3 P <
0.05) , AKT .FOXO3 B8 ft. /K- } Bel-2 8 11 A XS &
kA W TR (B P<C0. 05) 555 miR-132 agomir 4
A, miR-132 agomir + MK-2206 4 & ¥ & 41 41
PTEN # 1A XF 2 1k i 0 W %% 48 k. (P >>0. 05) , Bax
AR A B 5 TR (P <<0. 05) , AKT,FOXO3
R ALK F B Bel-2 & [ AH X 3¢ 3k i 1 B 25 B AIK (39
P<C0.05),

PIEN S - w— —
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FEEEEMATHXEANERIE

A Control group B Model group C NC agomir group D

miR-132 agomir group E miR-132 agomir+ MK-2206 group
Fig.3 Western blot detection of PTEN/AKT/FOXO3 signaling pathway
and expression of apoptosis related proteins in rat hippocampal tissue
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TIFREAM ARG 5 K — 5 WS 58 P B B
BM"*, BM @&k T # 4 Lok L, b e g 4 Lk
MM FEHN 0. 2% ~1. 0%, =LKW ERN
3.0%" . BM kSt R M5 R, H WS A E, L
B S5 R AFAE A B T L2 2 RIAT Ry B A 45 il 248 R
GoJEsthEt " . AW IR F /0 i AE B 9 VE S GBS 19
PR HE T KB BM RS, WL L B X B2 AR L L A5 AR
R B Bl 2 D RE VY 23 S i B 2H 41 Bel-2 25 3Rk K
- 24 3 AR B R 1L-6 Al TNF-a 7K ¥ 5 20 41
MZEITCI T & Bax H 1 R IKKF B 83T @&, HE
Y8, 0 733 ¥ 2H 2 B0 IS, A M HE 5 P 25 AL 40
W45 A Z ™, XL LR BM K B TE
B T 0 A RN A 2 T RE AR e s R T
*1 FAKXREIAL PTEN/AKT/FOXO03 {5 518 B #n
BTHEXEAREKELLR(xEs,n=12)
Table 1 Comparison of PTEN/AKT/FOXO3 signaling pathway

and apoptosis related protein expression levels in the hippocampus
of rats in each group(x=*s,n=12)

a4 PTEN/ pAKT/  pFOX03/ Bax/ Bel-2/
Group GAPDH AKT FOX03 GAPDH GAPDH
Control 4] 0.24£0,02  0.83£0,08  0.8620,00  0.28£0.03  0.73%0,07
Model 41 0,78£0,08"  0.364+0.04" 0.3840.04" 0.8440.08" 0,2140.,02*
NCagomir#l 076008 0.34£0,03  0.37%0.04  0.82+0.08  0.220,02

miR-132 agomir 41 0,3240,03"°¢ 0,71£0.07>¢ 0,75+0,08"¢ 0.3720,04>¢ 0. 6440, 06"

miR-132 agomir

10 0ad
+MK-2206 41 0.300.03

0.31£0.03 0.4040,04%  0.4320.04% 0,690,079

a5 Control 4118, P<0.05;h 5 Model 4 48, P<0. 055¢ 55 NC agomir 41 8, P<0. 05;d 5
miR-132 agomir 41 1 . P <0. 05,

miRNA BB i 5% 5% 5 M 57 mRNA 7K-F, & 5
FIEM P T, MiR-132 /E B —F miRNA,
FE O HE R L JFFIE il 45 2 Fh 4L 4L p Rk L S 5 PR Y
JIG AR I8E L 4 4 A L A R SR Y % . Walgrave
ZEHOT R AE miR-132 78 WK 2 U R0 Hh R L T 1A L 4R
miR-132 (7K F- 7] 25 BT R 908 SR v BT B i 28
RAACAC B . SR PR IR miR-132 7 it 48 B I
PRI T AE R B Sl b R L A TS A
AT R LR A o BT AR KB B 2 1) B RN T 41 40
I B2 450005 AL AT BE 55 40 e S 2 oe R T B
U T4 485 UK AR G, ABESE T BM R UG S 4l
41 miR-132 K F % F R, H miR-132 agomir 2 K i
EjRET A A L bR 22 D) RETE 43 A H 41 41 Bel-2 B 3R
KK 35 5 2 T A U 1L-6 A TNF-a KF g 5
HAM L ICF TR K Bax & A F kKT 8 % AL
HE 4 8 5 7 g T 21 S48 475 980 4%, #2870 48 Jif HE 51 48
NEEST AR St . R TR miR-132 KF Ak
3 BM KRR e DB L 410 i e 2o T

PTEN 7E £ Ffr 55 5 14 6 B AR BE o 72 rp 2 % 3 B4
FH S TP 43 WA PR 30 A0 R BER L B R BN R
JESF . Hrp PTEN fEf i Z R fF 5K S 540

AR BEHE E R T AR R, AKT/FOXO3 Bl
Horp— & ESmEYY . PTEN fE 55 vk 1+,
HOK P FEARBE(E ¥ AKT 5 FOXO3 1Y 8 m fb .
Zhao %4 8 R B K BEAE HE 5 miR-132 KL IR R
P8 PTEN ({235 , B 0 BEL BT 3 #0 FF B 5 5 19 Bo /R 2K 1
BRAGH 2 B . Zhao S RGBT M PTEN Y%
iKY AKT/FOXO3a {5 5 38 i, B9 M il [ & 1
0 b L 94 R R AT MV 45 RN N B B . AR B
AR R, 5 X A A L, B4 R B D 2 21
PTEN #H £ B E T H . AKT . FOXO3 # & 1k /K F
B R 54 AT B . miR-132 agomir 41 K KL
4g 41 PTEN 2 [ £k 3 K. AKT.FOXO3 #
FRfE K B 3 T . W miR-132 i@ 4t F J PTEN
FIkEHE AKT 5 FOXO3 MRz LK, 1 BM K
Aot @M, AKT Ml MK-2206 fi % i 52
miR-132 % BM K R 2 o8 T i il 4E .

25 L rid , miR-132 v gl i F 9 PTEN 3Rk
# AKT 5 FOXO3 B R AL AF-, #0dil BM K B #f
ZICPHTS, KT miR-132 ZEANK V- /R A 1
E— 2B 5% .
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