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Fig. 2 Behavioral performance of rats in control group and PTSD group (n =6)

A -D: In the OFT, the representative trajectory map of the two groups of rats, the total distance of activity, the distance of activity in the central re-

gion and the time spent in the central region were compared; E — G: In the EPM, the representative trajectory map of the two groups of rats, the time

spent in the open arms and the number of entries into the open arms were compared; H —J: In the MWM, the representative trajectory maps of the two

groups of rats on the fifth day of the experiment, the average latency to escape during the five days of training, and the percentage of time spent in the tar-

get quadrant were compared; a: Control group; b: PTSD group; “P <0.05; *“*P <0.0l; ***P <0.001 vs Control group; PTSD: post-traumatic

stress disorder; OFT: open field test; EPM: elevated plus maze; MWM . Morris water maze.
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Fig. 3 HE staining of hippocampal
tissue in control and PTSD group of rats x200
Arrows indicate neuronal swelling and vacuolation, exhibiting un-

clear outlines compared to the control group.
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Fig. 4 Expression of NLRP3 and iba-1 in the hippocampal region in control and PTSD group of rats x200

A: Expression levels of iba-1 ( green) and DAPI (blue) in the hippocampal regions of both groups of rats; B Statistical analysis results of iba-1 im-

munofluorescence ( comparison made using average fluorescence intensity) ;C: Expression levels of NLRP3 (red) and DAPI (blue) in the hippocampal

regions of both groups of rats; D Statistical analysis results of NLRP3 immunofluorescence ( comparison made using average fluorescence intensity) ; a:

Control group; b: PTSD group; * * P <0. 05 vs Control group.
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Fig. 5 Results of myelin staining of the hippocampal region in control and PTSD group of rats x200

A Luxol Fast Blue staining under microscopy; B: Immunohistochemical staining under microscopy; C: Statistical analysis results of immunohisto-

chemistry; a: Control group; b: PTSD group; * P <0. 01 vs Control group.

(R RN AR 1 R I AR 1R 2 0% 4 R AR AEAT]
205 T COVID-19 fa bl J5 , 8 5 I A 81 45 28
O AR 14 M . AR PTSD 1 % s L o A 37
A E AL LAY 5 B9 PTSD [ % 9% 5 06 T T R F 4%
ek s 8 VI AR 54, 16 PTSD 1)l R A0 £k A 5 A
Y0 BLT U YA A . AT REMEAZ BRI F
T2 WAL/ T AR R B PTSD (14 fE I IR 2%,
I H % 4= PTSD J& ¥ T 4l 22 JC 1 52 45 1k 45 25
AU FEABESE H R B R PTSD K B ) [X i 22T
SERI RO, 3% 5 2 BT 4 R —3

SPS # A PTSD KR H f i FH RS | FHRAR
81 PTSD (i ik, F55" W SPS 51 1947 M Fil Ak
HIARAY 55 PTSD HHESEARMIL) , f0 35 Ha 0t | g 2%
SERIZMEICAZ , LA K 25 (8]0 Ak 22 B 8 9 32
AW SPS Y J7 i g Sr T PTSD KRB,
OFT .EPM } MWM ({17 H2fsc 8 77 vk & 3, 5
X HRZH A H, PTSD 4K B £ FEARRE IR B 2 [A]
2 SJ AL RS . X UEMIAS BT S #5719 PTSD R 2
B

HAT, 76 PTSD 59 DA S SR AT 9T sk
P PTSD 540 RS M 9RE R i A O, I HFrgk
TRAREE ) 90 AT LUSR e PTSD fE 4 3 B S ie PR
TRV IEUS = Ay 0] 2 s B N 97 01 & AR
W], PTSD f&# 41 J& 1 P 42 48 S5 B2 34 i, Tii £ PTSD
() 20590 S 06 v 2 A 9 X9 98- 19 7K - AT A%
RIS 1A 2 ) R R AR RE IR B ik 35 2 > e A2 2h fig
2l SR BRI VE T o /N 0 R R A e
22 Z G R I A0, S K S T R ) T Ak
N, S SR T R 28 2R G A SN ) S B T
R 0 IO 8 SRS 05 st 40 00 e, 5 B /D e

T3 240 L 2 W A A8 Fe AN A 70 SR
T 110 70N B2 T 29T 20 A 18 o 4 e 1) 50 A el AR T 250k
RAFVER . ARWE5E &L PTSD K /DN e Joit 240 i %
T, RPN RSSO, 4y 03 2, H/NE T 4 i b i
Yy iba-1 FE3RBAN, HeAb, BEABFR Y I IRIE T 4
g R 3 L o 9 0N BT L DX/ S T A L ) 9K
I, X S ANF IR A5 R —2, M NLRP3 /£ b2 —A7E
KM N BERIFFE A S RE /IMAR , B T/ 4 i v
AR ST S WA AE /DN 3 240 HP 383 1) NLRP3 ]
DI JRE PR 19 43 W, FEAH DG T BB 8 48 76 K5 0
P Z BFSE . 2 B 7E PTSD f w5
ORI, R R S B RO BT PTSD /)
FRABEARY H NLRP3 7 /)i J57 240 Jfd o 380 , {H#E PTSD
KR A I ARGE , T AE AW 5T v SPS Y i A
Jrid B6AE T PTSD KB 2 NLRP3 Sk /IMA Y
W

LD S R A 5 = A B2 v
S ncich BAEEMEM . FEE 15 NG
PR BT, BE R O ISR A — 2
BRI eh 4 Iy AL IR ) AT RE S U BEEs T
/5 B S T U s b hn s A A A, 4 4F 10
- A SR [ e SRR S 1 VAN O W
TR R P BERE NG 10 & . BT ERBESE 4 B
A=, FEE TS, A 9T 2 s PTSD K
TR L DXCHE A S BN, DX AT RE S RVMEE LA K,
(K 2k PTSD 3¢ Ay W I AR e Rl e AR A 2 s B
TCAZ L , T B BT TE 305t 3% BH 7 22 AH 2 57 1 ] if
Z2TCIE B8 Hr BE A (T B, DT R AT 38
A E R a A

25 B TiR , PTSD [y &S AL AT 5 -5 i 48 70 1 it
YA 5 T ARAE RN W] ReE He i R 45 S EAEH 5 It



- 2140 -

ZHEFR K FFIR Acta Universitatis Medicinalis Anhui

2024 Dec;59(12)

S, PTSD K i B DX & B 0, 3l g 5 R
HUCIZAISE o (HHE AR HLH] i A B, AR i 7 i
—H LI

(8]

[10]

Abstract

Pathak G A, Singh K, Choi K W, et al. Genetic liability to postt-
raumatic stress disorder symptoms and its association with cardio-
metabolic and respiratory outcomes[ J]. JAMA Psychiatry,2024,
81(1):34 —44. doi.10. 1001/ jamapsychiatry. 2023. 4127.

Salehi M, Amanat M, Mohammadi M, et al. The prevalence of
post-traumatic stress disorder related symptoms in coronavirus out-
breaks: a systematic-review and meta-analysis[ J]. J Affect Dis-
ord,2021,282:527 —-38. doi:10. 1016/]. jad. 2020. 12. 188.
Bisson J I, Olff M. Prevention and treatment of PTSD; the current
evidence base [ J ]. 2021, 12 (1)
1824381. doi:10.1080,/20008198.2020. 1824381.

Yu Q, Zhao T, Liu M, et al. Targeting NLRP3 inflammasome in

Eur J Psychotraumatol.

translational treatment of nervous system diseases: an update[ J].
Front Pharmacol, 2021, 12;707696. doi: 10. 3389/fphar. 2021.
707696.

Xie P, Chen L, Wang J, et al. Polysaccharides from polygonatum
cyrtonema hua prevent post-traumatic stress disorder behaviors in
mice: mechanisms from the perspective of synaptic injury, oxida-
tive stress, and neuroinflammation[ J]. J Ethnopharmacol 2024,
319(Ptl) :117165. doi:10.1016/]. jep.2023. 117165

Liberzon I, Krstov M, Young E A. Stress-restress: effects on
ACTH and fast feedback[ J].
(6) :443 -53. doi:10.1016/50306 —4530(97)00044 -9.

Del Casale A, Ferracuti S, Barbetti A S, et al. Grey matter vol-

Psychoneuroendocrinology , 1997 ,22

ume reductions of the left hippocampus and amygdala in PTSD; a
coordinate-based meta-analysis of magnetic resonance imaging
studies[ J ]. Neuropsychobiology, 2022,81 (4) :257 — 64. doi;
10. 1159/000522003.

Ressler K J, Berretta S, Bolshakov V Y, et al. Post-traumatic
stress disorder: clinical and translational neuroscience from cells to
circuits[ J]. Nat Rev Neurol,2022,18 (5) ;273 - 88. doi: 10.
1038/s41582 - 022 - 00635 - 8.

Jia Y, Han Y, Wang X, et al. Role of apoptosis in the post-trau-
matic stress disorder model-single prolonged stressed rats[ J]. Psy-
choneuroendocrinology,2018 ,95:97 - 105. doi: 10. 1016/j. psyn-
euen. 2018.05.015.

Peruzzolo T L, Pinto ] V, Roza T H, et al. Inflammatory and oxi-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

dative stress markers in post-traumatic stress disorder; a systematic
review and meta-analysis[ J]. Mol Psychiatry,2022,27(8) ;3150
—-63. doi:10.1038/s41380 - 022 - 01564 - 0.

Fonkoue I T, Marvar P J, Norrtholm S, et al. Symptom severity
impacts sympathetic dysregulation and inflammation in post-trau-
matic stress disorder (PTSD) [ J]. Brain Behav Immun,2020,83 .
260 -9. doi:10.1016/j. bbi. 2019.10. 021.

Torres-Rodriguez O, Rivera-Escobales Y, Castillo-Ocampo Y, et
al. Purinergic P2X7 receptor-mediated inflammation precedes
PTSD-related behaviors in rats[ J]. Brain Behav Immun, 2023,
110:107 - 18. doi:10.1016/j. bbi. 2023.02. 015.

Orihuela R, McPherson C A, Harry G J. Microglial M1/M2 polar-
ization and metabolic states[ J]. Br J Pharmacol,2016,173(4) :
649 —65. doi:10.1111/bph. 13139.

Wang W, Wang R, Xu J, et al. Minocycline attenuates stress-in-
duced behavioral changes via its anti-inflammatory effects in an an-
imal model of post-traumatic stress disorder[ J]. Front Psychiatry,
2018,9: 558. doi:10.3389/fpsyt. 2018. 00558.

Cui Y, Zhang N N, Wang D, et al. Modified citrus pectin allevi-
ates cerebral ischemia/reperfusion injury by inhibiting NLRP3 in-
flammasome activation via TLR4/NF-kB signaling pathway in mi-
croglia[ J]. J Inflamm Res,2022,15.:3369 - 85. doi:10.2147/
JIR. S366927.

Dong Y, Li S, Lu Y, et al. Stress-induced NLRP3 inflammasome
activation negatively regulates fear memory in mice[ J]. J Neuroin-
flammation,2020, 17 (1) : 205. doi: 10. 1186/s12974 - 020 —
01842 -0.

Huang C X, Xiao Q, Zhang L, et al. Stress-induced myelin dam-
age in the hippocampal formation in a rat model of depression[ J].
J Psychiatr Res,2022,155:401 - 9. doi: 10. 1016/]. jpsychires.
2022.09.025.

Ono M, Kikusui T, Sasaki N, et al. Early weaning induces anxie-
ty and precocious myelination in the anterior part of the basolateral
amygdala of male Balb/c mice[ J]. Neuroscience,2008,156(4) .
1103 - 10. doi:10. 1016/j. neuroscience. 2008. 07.078.

Breton ] M, Barraza M, Hu K'Y, et al. Juvenile exposure to acute
traumatic stress leads to long-lasting alterations in grey matter my-
elination in adult female but not male rats[ J]. Neurobiol Stress,
2021,14:100319. doi:10. 1016/j. ynstr. 2021. 100319.

Pan S, Mayoral S R, Choi H S, et al. Preservation of a remote
fear memory requires new myelin formation [ J]. Nat Neurosci,

2020,23(4) :487 —99. doi:10.1038/s41593 —019 —0582 —1.

Inflammatory activation and myelin alterations in the hippocampus

of post-traumatic stress disorder rats
Yang Luodong', Shi Yan®, Zhang Ziwei’, Li Bin>, Zhang Guiqing'
('Dept of Clinical Psychology, The First Affiliated Hospital of Shihezi University, Shihezi 832000 ;
*Dept of Clinical Medicine , Shihezi University Medical School, Shihezi 832000 )

Objective

To investigate the alterations in hippocampal neurons, nucleotide-binding oligomerization
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domain-like receptor protein 3 ( NLRP3) inflammasome, microglia, and myelin in rats with post-traumatic stress
disorder (PTSD). Methods A PTSD rat model was established using the single prolonged stress (SPS) para-
digm. Anxiety and cognitive functions were evaluated through the open field test, elevated plus maze, and Morris
water maze. Histopathological changes in hippocampal neurons were assessed using hematoxylin and eosin ( HE)
staining. The expression levels of NLRP3 and iba-1 (a microglial marker) in the hippocampus were examined using
immunofluorescence staining. Immunohistochemical staining and Luxol Fast Blue staining were performed to investi-
gate alterations in hippocampal myelin. Results Hippocampal neurons in PTSD rats exhibited damage, with in-
creased activation of the NLRP3 inflammasome and microglia, and elevated myelin content. Conclusion  The
pathogenesis of PTSD may be associated with hippocampal neuronal damage, inflammatory responses, and changes
in myelin.
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