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Intervention effects of miR-125b-5p on cognitive dysfunction induced

by traumatic brain injury in rats and its mechanisms
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[ ABSTRACT] Objective: To investigate the effects and molecular mechanisms of miR-125b-5p on cognitive dysfunction caused by
traumatic brain injury (TBI). Methods: The rats were randomly divided into control group, TBI group ( model group), NC Agomir
group (false negative group) and miR-125b-5p agomir group (high expression group) , with 5 rats in each group. The false negative
group and the high expression group were injected with NC agomir and miR-125b-5p agomir, respectively. The brain injury model was
established by modified Feeney method except control group. Animal behavioral experiments were utilized for evaluation of the motor
coordination, learning and memory and the degree of nerve damage in rats; and enzyme-linked immunosorbent assays ( ELISA) and
Western blot (WB) were used for determination of the expression levels of inflammatory factors and nerve-related factors in the hippo-
campus of rats in each group respectively. Finally, combined with bioinformatics, downstream target genes of miR-125b-5p were pre-
dicted and verified by reverse transcription polymerase chain reaction ( RT-PCR) and WB. Results: Compared with control group,
mir-125b-5p expression level, motor coordination ability, learning and memory ability, brain-derived neurotrophic factor( BDNF) and
nerve growth factor(NGF) expression levels of rats in model group and false negative group were decreased significantly, the MNSS
score, the expressions of interleukins (IL-1B, IL 6), tumor necrosis factor-a( TNF-a) and glial fibrillary acid protein( GFAF) were
increased significantly ( P<0.01) ;However, compared with model group and false negative group, the above situation of rats in high
expression group was opposite ( P<0.01). Bioassay showed that MMP-15 was the downstream target gene of miR-125b-5p. Compared
with the control group, the expression of MMP-15 in model group and false negative group was increased significantly (P<0.01) ;Com-
pared with model group and false negative group, the expression of MMP-15 in high expression group was decreased significantly ( P<
0.01) . Conclusion: miR-125b-5p can improve cognitive dysfunction induced by TBI in rats, which may be related to regulating the

expression level of MMP-15, thereby inhibiting the neuroinflammatory response after TBI and promoting neuronal regeneration.
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Tab. 1 The mNSS scores of rats in each group (x+s, n=35)

Group 0d 1d 3d 7d
Control 1.0+0.0 0.6+0.2 0.8+0.2 0.7+0.3
TBI 1.0+0.0 14.6+0.6* 13.2+1.5™* 11.8+0.8""
NC agomir 1.0£0.0 15.0+0.7 ™ 13.6+0.6 % 11.4+0.9 %
miR-125b-5p agomir 1.0+0.0 14.8+1.5™ 9.8+0.8 8.6+0.6

*P<0.01 s control group; *P<0.01 vs miR-125b-5p agomir group
Tab. 2 Effect of miR-125b-5p on TBI-induced neurological deficit (x+s, n=5)

Group Tcubation period(s) Paw slips(n) Total distance(cm) Time in zone center( % )
Control 6.40+2.07 0.40+0.55 60.60+14.08 8.81+1.16

TBI 20.20+3.96 7 * 1.60+0.55 " 31.56+ 7.217* 5.10+0.56 "

NC agomir 20.80+2. 17 # 1.8040. 45 " # 33.54+ 409" 4.78+0.77" %

miR-125b-5p agomir 14.40+2.90 ™ 0.60+0.55

53.80+ 6.72 8.63+0.92

*P<0.01 vs control group; ™P<0.01 vs miR-125b-5p agomir group

2.3 miR-125b-5p 3t TBI F S F 3 51212 ER
E9p=A)

3 3o 7K R B S N A A K R 2 2 NS e g
FEAG, S5 ER 5 1 ~2 B 5XF A, HAb
SRR b %R TR 2 K (P<0. 01, 3
3),5 3 ~4 H, SEAVE AR AVEA AL, MRk
ZH K BRI T AR 0 i 35 4 4 (P<0.01) , ItkAh, 5

28 S TR B H AR G B B ) 1) 8 25 AR ( P<
0.01,3 4) ; SRR I PELUAH LE , 5 2R 2K
B2 3T 5 4 B SE SUA  UBIORD A 2 BR A B B ]
BETHE(P<0.01,% 4) ; 5XF AL L, m&ah
KB BRG RA5 BR I TR] BEAIR (P<0. 01) s H & H K
FROE K S 3 A P A WA b o 25 5 X B 5 SR UL B
miR-125b-5p fEAEHCE TBI % F1Y2# 2] SiciZFafs

X HRAH L, 15080 20 Rl 9 4 4R R 28 3o 5 R [R
Tab. 3 The escape latency (14 days) (x+s, n=5)

Group 1d 2d 3d 4d
Control 38.4+2.1 27.0+2.2 21.6+2.2 18.4+3.4
TBI 55.6x2.1" 50.6+5.8 48.2+1.5°% 45.0+3.1°%
NC agomir 55.242.3 49.6+2.1" 48.6+1.5 " 45.423.7"
miR-125b-5p agomir 56.0+3.4™ 46.8+1.9™ 31.4=%1.5 23.2+1.6

*P<0.01 vs control group; *P<0.01 vs miR-125b-5p agomir group
Tab. 4 Effect of miR-125b-5p on TBI-induced learning and memory impairment (x+s, n=35)

Group Number of crossing time Quadrant time('s) Swimming speed ( cm/s)
Control 4.00+0.41 49.78+3.07 18.39+1.46
TBI 1.50+0.27 =" 25.34+3.87"% 17.69+1.73
NC agomir 1.56+0.29 =" 24.96+4.73 7" 17.71+4.11
miR-125b-5p agomir 3.46+0.42 40.96+3.47 18.27+1.22

**P<0.01 vs control group; *P<0.01 vs miR-125b-5p agomir group
2.4 miR-125b-5p Xf TBI & S8 2 K R 810 TNF-a Fll IL-1B BY7KF i 2 A (P<0. 01) 5 5% |
it ELISA XK RO A 2 g an e iR AL, B R A KR 16 K F B E T8 (P<
FAOFIATREIN 45 L0 SXIRAIAH L BRI 0.01) ; SXF R4 A HE, B Rk 41 R B IL-18 ZKSF- T
MR BAE: 0 K B S 2P e I F IL-6 \TNF-a  =(P<0.05,3% 5) . X225 F {50 miR-125b-5p fE
FIL-1B8 KR ETHE (P<0.01, 5) SRR % i BT R U D420 R0 N T /K 28 /% TBI
ARSI AR L, R s R R S8 L6, IBFHIMARIE,

Tab. 5 Effect of miR-125b-5p on TBI-induced neuroinflammation (ng/L, x+s, n=5)

Group IL-6 TNF-a IL-1B
Control 13.08+0. 38 11.64+1.88 24.50+1.63
TBI 21.92+0.95 ™ 18.01+1.24 % 35.54+1.60 "
NC agomir 21.60+2.13 ™ 18.61+1.87 " 34.78+1.62 "™

12.34+1.86

miR-125b-5p agomir 17.20+1.49™

28.37+4.50™

“P<0.01 s control group; *P<0.01 vs miR-125b-5p agomir group
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FEAK, 11 GFAP F 8 H#58 B3E THR (P<0.01,% 6,
P 1) 5 SR 2 A B A L, Rk A K R
g 21 BDNF \NGF 119335 W 3 F+ 55, GFAP [ 2K
Ik B FIEMR(P<0.01) ; SR AL, & ik

TR, S5 N, SXTIRALA L AR AR ALK R BDNF /K- 525 R R (P<0.05)
Tab. 6 Effect of miR-125b-5p on the expressions of BDNF, NGF and GFAP in hippocampus of rats (x+s, n=3)
Group BDNF NGF GFAP
Control 1.01+0.06 1.01+0.02 1.04£0.10
TBI 0.29+0.05 " 0.21+0.00 " 1.47+0.17 "%
NC agomir 0.25+0.05 " * 0.32+0.03 " * 1.45+0.09

miR-125b-5p agomir 0.81+0.06™

0.92+0.04 1.18+0.45

*P<0.01 s control group; *P<0.01 vs miR-125b-5p agomir group

B Bt Bt S

GAPDH

Fig. 1  Effect of miR-125b-5p on the expression of BDNF,
NGF and GFAP in hippocampus of rats
2.6 miR-125b-5p X MMP-15 &i& K &M
)5, 8 T % miR-125b-5p 7 TBI K Bl & 4%
YEFI B PLHRIEAT R 2R R, P TargetScan £ 45 122
(http://www. targetscan. org/) il miR-125b-5p 1Y
R bR R, TOI 25 R R, MMP-15 R miR-
125b-5p H#HEE LR LR (8 2) . dE— 2B X 4R
SRR Th 2 23 MMP-15 1) mRNA 1K [ #k/K Pk
TR, S5 9 o 50 FRALAR L, A 20 R B
2H K B 41 20 MMP-15 19 mRNA FI8E [l A
B E TR (P<0.01, 3 7,8 3) 5 S50 41 FfE b
PEHAR LY, o R B 4K U ES 21 21 v MMP-15 1%
KB EFEAIR(P<0.01) , LU LZ5RER miR-125b-5p
AT EE ] R MMP-15 [k,
Tab. 7 Effects of miR-125b-5p on the mRNA and protein ex-
pressions of MMP-15 (s, n=>5)

Group mRNA MMP-15 Protein MMP-15
Control 1.02+0.09 1.01+0.06

TBI 1.42+0.16 % 1.46+0.10 ™"
NC agomir 1.41£0. 12" 1.36+0.05 *

miR-125b-5p agomir 1.16+0.20 1.09+0. 11
“P<0.01 vs control group; *P<0.01 »s miR-125b-5p ag-

omir group

MMP-15 Target: 5' cuccugcUAACGGUGCUCAGGGg 3'

LD e teeeerl
miR-125b-5p  miENA 3 yaguucAAUCCCA-GAGU
Fig. 2 Target Scan database was applied for predicting the tar-
get relationship between miR-125b-5p and MMP-15
5 %%o\““
o @ %%(’@\(«&‘OSW

A

MMP-15 M D D S—

GAPDH W SN o S

Fig. 3
WB in the hippocampus of the rats in each group

The protein expression level of MMP-15 detected by
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o5 o 149 Dt B ] RE 2 AE P RO 6] 1) 2 40 1 L T
miR-125b-5p 1 A9 $E 3L HOR [R) AG 5¢, H AR R A
A ik — 2 S BRBE
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FEH R B, miR-125b-5p AEMS I 13 FEA TNF-o  IL-18
L6 R Z et R RAE" , AR5
25 LRI miR-125b-5p & FEAK TBI K R 4140
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