2026-02-09 10:50:48

https://link.cnki.net/urlid/34.1065.r.20260206.1553.008

ZEHEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3) + 495 -

PTSD /DA m6A FUEAL A B 15

FEZREL, 2 4 BT ml RSO, 2= ok, 22X, kR
(BTFRZ2E—WEERERSEA GTF  832000)

WE B8 B R RS (PTSD) /N AT AT 4 200 | H 2R A B RE 3(METTL3) 8 A & FAE B AH SC £ (FTO) |
Alkb [F1EY) 5SCALKBHS) (3K 1 ZRIBIE L. ik B UAE K R 5 i o F I (SPS & S) Y J5 125 8 57 PTSD /N RS R, 58
TSI Y A E S SR K SRR AN PTSD /N FR 48 B A B8 K 2 2] 02 0 ) HE YL Je B YL i b 2 o0 i 3 43 s %
J5 % F Western blot S236 A2 58 G YL K6 I METTL3 \FTO . ALKBHS DL M i 2 e 85 11 (NEUN) 192635, S8R S IRZHA
b, SPS & S5 PTSD /NI T 4828 45 K~ ) A2 e s HE K¢ QYL (5 45 5 8 7R PTSD /N AT AT A 28 o0 Hh B T 4
i ; Western blot FM s 5625 R 8 7R PTSD /N BUATA T m6A #HICHE (1 METTL3 \FTO 235 FHAIL, ALKBHS 28 [ 151 & , LAk,
NEUNZE AW a1 R, 818 PTSD A ARHLEI T RE-S mi&s m Xl 28 Todi i .moA H SLAbER (A 2845 6 .

g B S I RET ; BT ; SPS & S YA ; mOA AHIEE 1 s AT

FEHES R395.4
XEERERL A XEHS 1000 - 1492(2026)03 - 0495 - 06
doi: 10. 19405/j. cnki. issn1000 - 1492. 2026. 03. 015

Q455 J5 I 18 B B (post-traumatic stress disorder,
PTSD ) s — i 52 2% HORG M , 70 MR 28 I 7 A
AU S e &R EEE R QeI A
[\l | v B2 5 6 A A i [ e L R 7 A7 4 1Y)
PR H BB o R R /N R B
JEE VR B0 B2 7, 2 30 RIS A DA RO Bk 28 D Y
AV FE Y R S g e ie A2 s o IO
R W T A 7 2 I s, R R T A 2R B A
YRS PTSD B A A 17. 2%, )48 H R PTSD
14 £ R A, {HL PTSD 5 2L A B 2= AL 1 AN 1]
B o T AL P B BT A e R R T R K 3 2 A
HIHRK, Z2 TG PRAFE 5T iR, PTSD i & | 4 i
B R I D RE e A5 M i) S . ARk, WL is
1% 27 1 2 Ji S PTSD 4 it 1 — o i W 5% 05 i L 7
FEWL 35t 7% v, N6-H L i (N6-methyladenosine,
m6A )& RNA 5T i 2 M R A& . iF5E 3R
B, R SARAE KSR 0 RUAE R T ) B £ 3 [ A
SRS BB TP mOA AR OC A 14 R AR T MU (B AE
PTSD F 5 i A I mo A AHOCHE , I , AT 5T &
FEFETT mOA AHICHE 1 7E PTSD i s A8 15 1

2025 - 12 - 21 3k
HEIH  F K ARRHFRET H (45 :32260208)
(AP 87 e o 1 b | e o
SRR 2, HR, AR AR S R E-
mail; firstli@126. com

1 HREH®

1.1 ##
1L1.1 S%ahdy 248820 HEERE 5% CSTBLG;
INER (4~ 6 J8)) IR i 2 R (18+2) g, W 1 407 DL 4
(A5 AR e A R | 5258 3 i/F vl ik
[SCXK(5%)2024-0001 | . s 35 T4 T K250
syt TS0 , W FRFREE IR B (23+2)°C M
XIPRBE K (55+5) % , JGHEE I 12 h 328, T A /I B
Al H R EYRUOK, 9 4 HRSE . fEEAT05
A1 LN BGE R AEE o A 3 A ] F K448
PHZE 12t o (HEVE S - A2024-361) , Zh¥ Y Ak 3
56 35 B [E 37 T AR FE B 52 56 30 4 1 4 B8R0 1
fERI)-
1L1L.2 &40 5K A W% EEES
(methyltransferase—like 3, METTL3) #1 1& ( 18 5 .
80323-1-RR) , JIg i 1 F1IE Jf A G 2L ] (the fat mass
and obesity associated gene, FTO) ik (575 :27226-
1-AP) . Alkb [7] 354 5 (alkb homolog5 , ALKBH5 ) it {4
%5 :82083-1-RR) . # & JT#% 45 H ( neuronal nu-
clei, NEUN) HiiR (5845 :26975-1-AP) ¥ [ i =
JB N, /BT GAPDH mAb i (155 TA-08) Iy
At b e An . HER (575 : 1275GR500,
500 g) g [ 3% [E BIO FROXX 23 &) , 2 IfiL i H 25 (A
(bovine serum albumin, BSA) (£2 5 :36101ES60) 4
H b A m ) PO G R i 7 (545



- 496 - ZEEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3)

$2100) .DAPI(4% 5 : C0065) Wy [ Jb 5T Z 3K 5 Al .
HUARTS B (525 : WB100D) 4 [ 75 MH 5 38 250 ]
TRItonX-100 ( £% 5 : GC204003) . EDTA #i J5 1% & ¥k
(185 :G1203) \HE ik £ (185 : G1076) JE I
Yoyl (1745 : G1036) I F I FR4E /RN W], sh AT
FNIBIC 5% R S8 (Tracking masterV 4. 0) W FH JL 5T AR
S AR A R AL 2% WA BRI H H AR Nikon
3] (B Eclipse E200) .

1.2 FHik

1.2.1 SR PTSDAER e E T 20 H
fdt e i Pk C57BLI6j /)N ERBEAIL 43 4y X6 B ZH 1 PTSD
Y Fe BRSETT AR A T R B R N S
A& IS ] 4 (single prolonged stress and electric foot
shock , SPS&S) 1 155 , Bl Je 4 CSTBL/6; /)N Bl T A 4
ARG 2 by 22 S5 ST BV R K () SRS AR N SR E
HoE vk 20 min, KR (24+1) °C; SR IF4E T K E/NRTE
JEF R 15 ming 5B/ BRUE TR L SUGE A SR
MrhEEHAEZIN, 30 min IKE WG, /N §E
ST 57 PR AT sk Ao ) R E il L SR 0.8
mA, [} R 10 s, R HRFEE 10 s, /DR =
TSR 30 s 5 5 de i BN BRUBC T 134 98 - rh i) 5
7 dINAHETHE

1.2.2 DRAFAFMNE WAH/NRIESPS& S FH
8 RIURPEATH 3L 5 (open field test, OFT) | Y 2K
(Y Maze) 5% 56 F1 55 38 Y7 7K (forced swimming test,
FST) S 56 24 ) 2 /0N BB £ 46 28 K~ 2] e 4 s
o Wi S8 rhic st /NS min PITE HPG X 8 AE 27
(14 B[] B 7 s DX 345 B O E 2 5 Y ok S B il
SE/INER 10 min PIAE R B 43 LU 5 330 UK S50 hid s
/INER 3 ~ 6 min AN B B[], A3 U 25 o fS 4883
PRE A K B X 5 2/ N BRAT R A s
1.2.3 BORPEEE FEITNFERE, HIK
[0 b 24 (50 me/kg) BE i 18 SRR /DN B, 15 /7 BRU5E
S ifE AR SRR S Gl A e bk S S 28 N ) |, Bl
Je BCHE A 4L 2 B R AR I, 7 RICKE 4 SO TG
R, 5 78 2 -80 "CURFEIRAF o B T & 2 44
HE T4 - RIPA : PMSF (10: 100 1) £ A5 i AR
Y RIPA 1 PMSF S THF S | 8K 5 i F TR 1Y 4 °C
O LT, 12 000 r/min B0 15 min, T E
FVEW . R BCA BN 5 & vk B s AT T .
25 SDS-PAGE LUK 7% it | £ P F 5% 1% Wi Mg 4 7
(TBSTHL) % i FHEK 2. 5he —Hifadi4 CE
W, i E 1.5 he A ECLEWR , #1725, LU

GAPDH 1E A N2, H Image) 1158 45 25 11 1) A G 2
BELy 18

1.2.4 AR RAE AT RHELIERIE RN,
57 b S /N BRI AN KRG, A 4% 22 5 R o
[, A S, D) R IR AR o /N BT 2l 2
Y1 A Wi s 5, I EDTA (pH=9. 0) #E 4751 & &,
3% 11 3 A A% R AT 10 min, 2R 5 E R T H
0. 19%TRItonX-100, 10%BSA 1 22. 5 mg/mL H & &
BB K3 70 ming B S A —$T (METTL3 . FTO.,
ALKBHS \NEUN) 7 4 CW & i % . #R )5 & i 30
min, 5 50 (KRR R )37 CHEE 2 he il DAPI
Yetd, 5 min, W IMPLIOCHE XA FEHE . BT
PN B T RER A

1.2.5 HE#& FAarauEmasyrEaT—
R R e B0, 20 A B O BEIR I, K V) RN HE %
W ZR IR PG R, VIR R R AT K 8
& WA UL .

1.2.6 REFE DR B B ERK 2K
YL gL a5 min J5 HIZKIEVE, A 0. 1% Y TCK LFR
ST, B KK L 1A K (B0 VB, A
B FOWEE FAE,

1.3 SitZE43E K H GraphPad Prism 9. 0 #{f
P BRI o Bl 2 ISR I S L B HdE D
PR 22 3, ol IR ST R A o K 36 2R A 20 1) L
B,P<0.05 hZEFAGRITFE L.

2 H#ER

2.1 PTSD/NERERIAHER . BERZFICIZE
8 7EOFTH, PTSD /NS X BB AL/ NRFEW S A 7
SEM R FRTE 24 5 (1=1. 989, P>0. 05, K[ 1A .1B) , 5
X HRALAH LE , PTSD ZH /N BRUTE Ao XA 70 1) I R R
A6 B 1 I E] 9 2D (1=3. 129, 3. 472, P<0. 01, &l 1C.,
1D) . 7EY Maze H', 555 HEZLAH HE , PTSD 41/ FRAC
B 4y 2 (1=4. 734, P<0. 001, [l 1E) . fE FST
o, 53X BB AH FE L PTSD ZH /)N BRUAG B 1 s Ta) 386 (o=
6.093,P<0.000 1, & 1F) . ikFT R0 es &
PTSD /N B T A28 465847l S o )i i o

2.2 PTSD/MNRBIEIM#ME TG HEZRD
7, % B /N BRI A0 e 2 0 AR RN IE L TR A
FO], e 5 g A HES 3 55 (&1 2A) , PTSD 41708 FUAT
G EZ v UL N A LR = g UK F A B L 2
REANE (F2B) . Je [RGL ag5 R Wos % B2 /N R
A 8 /MR 3 A 338 50 TR AR I, K/



M EMKFF®  Acta Universitatis Medicinalis Anhui

2026 Mar;61(3) + 497 -

— B0, R I HERR IS (K1 2C) , PTSD 21/ BRI 46
e B/ MERTEA BB o0 o A AR I 5] 3R o i 48
JGHJE T /IMA Y J0RE A BT 8055, 300 S R (A
2D) ., bab g BB PTSD /)N BRI A6 4 280 H PR
T

2.3 PTSD /M R &I & At METTL3. FTO.
ALKBHS.NEUN EHMRIZEZETHELT West-
ern blot 45 /R, 5 %5 BAL A L, PTSD 41/ U4
i METTL3 £ H %3k B (1=7. 096, P<0. 01, K1 3A |

3B) \FTO & 1 #i5 T F% (1=2. 960, P<0. 05, & 3A .
3C) . ALKBHS & [ % 5 7t 55 (1=4. 323, P<0. 05, &
3A.3D) .NEUN % [ ik F B (1=3. 527, P<0. 05, &
3A3E).

B PE 9 45 B Wow , 5 XF IR A L , PTSD 41 /)N
BRI 4 I METTL3 £ 1 2¢ 6 338 T B (1=3. 510, P<
0.05, K 4A 4E) \ ALKBHS & 1 %¢ 6 % ik T+ & (1=
3.294, P<0. 05,81 4C . 4G) \FTO & [ 96 3R 8 T B
(1=2.857,P<0. 05, [F] 4B .4F) \NEUN & H 7t %3k

A B C D
40001 800 40
B 3E 2
=~ 3000 2 35 600F < 2 301
Q o = ~
2 53 =5
8 53 =
22000 g — 400 af 20
Control s 2E - 2= .
s 8 g L =
° L 2 3 N £ 8 ,,L
£ 1000 QAEZOO = 210
0 0" 0
Control PTSD Control PTSD Control PTSD
El1 xE4AS5PTSD A/NRA
TAZERABER (n=10)
E F Fig.1 Behavioral
=80 80 ko
> performance of mice in control
£ o0 —~ 60F group and PTSD group (n=10)
= stk ©
g ﬂé A: In the OFT, the represen-
S 40F 40 tative activity trajec aps of
S = tivity trajectory maps o
PTSD ?30 & the two groups of mice were
S 20 20+
13 shown; B: The total distance of
[0)
A 0 0 the two groups of mice; C: The
Control PTSD Control PTSD

distance in the central area of the
two groups was compared; D: The

central regions spent time of the

two groups was compared; E: Y maze rotation percentage of the two groups was compared; F: In the FST, immobile time of the two groups was com-

Ees

'P<0.001,

sk

pared ; "P<0.01, P<0. 000 1 vs Control group.

A

Control

PTSD

B2 XERASPTSD HA/NRAIEM ALK HE L EFIRIKEE

Fig. 2 HE staining and Nissl staining of prefrontal cortex tissue of mice in control group and PTSD group

A:HE staining image of the control group ; B: HE staining image of the PTSD group ; C: Nissl staining image of the control group ; D : Nissl staining

image of the PTSD group.



- 498 - ZEEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3)

TFE(=2. 879, P<0. 05, 4D .4H) .
3 itig

PTSD J&— ™ 8 (G M0 , 728 5% T A
P J5 WA BB N R AR BESE T R A AR TE A7 3]
B3 )5 8 PTSD (9 XU J2& 22 R 22 1, H v A 456 1A
APREE P J7 T8, I HLAX XU Th 2= 30% ~ 40%
JE AL RAE ) . Ok R 22 (1 BF 58 1 IR 06 1 3 W ist 1%
PR A A PO BB AR HT L A & 56T RNA
1) 2R 8L A5 1B, HL b B UL Y R mO A M, 3 S
1 S HAZ A T B T mRNA B, ZEE Y
Uit B R 2RI

AW L SPS & S I IE A 5 ST T PTSD /)y
FRBEHY 38 b A7 Ry 2% 1 77 1A L Bl s, PTSD /D BRER
P £ i A BB N 2E ) ie A R . SRS i HE
Je Y (5 1 7R , PTSD /)y BRI 4 i 1 28 00 & A T 2
AR LRI R 2 T HE S S5 4 ZE AL KR RN Y D
/b il 1 Western blot FIHRE 9SG SL 5 2 7 , PTSD 7
FRUTA0 i 22 0 AR 1 AR BRI . IR Ah i S ik
217 mOA AHOCH i LA 2 W AL R AT T
WF5E , 18 1 Western blot AR 9 Y6 5L 56 T B, m6A
F LG RS il METTL3 635 FEAIK, 25 5L 4L FTO &

A

Control PTSD

METTL3

FTO

ALKBHS

NEUN

GAPDH

C D
1.0 15

=
o]
T

1.0

=
[=)}
T

=]
~
T

Relative expression
of FTO protein
ALKBHS protein

4
W
T

Relative expression of

=
NS}
T

SKIRAG , 2 /1 L 40 i ALKBHS £k T, X Al BN
PTSD 14 A& ALl B 1507 1 JEL i

SPS & S /& PTSD /)N R H 28 % FH 2 g AL, ml LA
B, PTSD (47 hy 2 AR K K 95 14 43 11 W 24 AL
H1T . AHFST PR SPS & S Y7 B ST PTSD /) L
I, R J5 383 OFT .Y Maze  FST (47 Ky 2 5206 7 1
IR 5871, 55 BEALAR FL , PTSD 2R/ BRI HH R JE
Y BB Je 25 S0 RERT . X 5 2 R R B gE O 4 R —
5, GF B ASTFSY ST 14 PTSD /)y BRUBEZE 2 i 7 14

A0 2 PTSD A0 HL I 52 v 3205 K 0 fing
X, B AT Wk U3 3l 4 9 92 3R W1 PTSD 453 3 v iy 4 i 58
il 6B Fe s A BT AR LA 28 A 9 P
INHTE 25 T K B A G i 2 R e it
Ah I R B AR A5 PR SE T PTSD A B &
Sit SR R A T AL . M TT R T2 RS
T E EA N 4 NEUN & A 22 3 25 & oo &
JE bR, W5 E B NEUN 2635 1928 1k 5 #2200
A G o FEABIFSE A HE Y (A Je R )5
P R, PTSD /N BURG &0 v IX b 2800 kA= T #5405,
XAIGAIE T Il FRAFZE o PTSD £8 325 45 - iR X 2544
SR A GRS

m6A WA N6-H LR, & —F 35 1 RNA

B
1.5
ku -
68 §5
§ e 10 L
58 B
5} d sksk
2
44 =
SS05f
4 ~ 5
36 0
E Control PTSD
. 151
1
S £
282 1.0F
55
£2
<
2 ‘05 0.5

Control PTSD

Control PTSD

Control PTSD

B3 Western blot i %t 88 46 5 PTSD A/ RATHiA X METTL3.FTO ALKBH5 . NEUN # & B &% 155
Fig. 3 Western blot detection of protein expression levels of METTL3, FTO, ALKBHS, and NEUN in the prefrontal cortex

of mice in control group and PTSD group
A: Western blot bands showing protein expression in the prefrontal cortex of mice; B-E: METTL3, FTO, ALKBHS, NEUN levels in the prefrontal

cortex of mice; P<0. 05, "P<0. 01 vs Control group.
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Fig. 4 Immunofluorescence detection of METTL3, FTO, ALKBHS5, and NEUN expression in the prefrontal cortex
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Objective

832000)

To investigate the expression of prefrontal cortical neurons, methyltransferase-like 3

(METTL3) , fat mass and obesity-associated gene (FTO), and AlkB homolog 5 (ALKBHS5) proteins in a mouse
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model of post-traumatic stress disorder (PTSD). Methods A PTSD mouse model was established using a single
prolonged stress and foot shock stimulation (SPS&S) method. The despair, anxiety, and learning and memory
functions of PTSD mice were assessed through the open field test, Y-maze test, and forced swimming test. Neuro-
nal damage was detected via HE and Nissl staining. The expression levels of METTL3, FTO, ALKBHS, and neu-
ronal nuclear protein (NEUN) were assessed by Western blot and immunofluorescence staining. Results  Com-
pared to control group, PTSD mice subjected to SPS&S exhibited signs of despair, anxiety, and impaired learning
and memory. HE and Nissl staining results showed neuronal damage in the prefrontal cortex of PTSD mice. West-
ern blot and immunofluorescence staining results showed that the expression of the m6A-related proteins METTL3
and FTO decreased, while the expression of ALKBHS increased in the prefrontal cortex. Additionally, NEUN pro-
tein levels showed a declining trend. Conclusion The pathogenesis of PTSD may be associated with neuronal dam-
age in the prefrontal cortex and alterations in m6A methylation proteins.
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