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Fig. 1 Weekly changes in the body weights of mice in each group
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Fig. 2 Comparison of escape latency of mice
in each group at day 1 to day 5

“P<0. 05 vs castration group.
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Fig. 3 Comparison of the number of platform crossings
of mice in each group (A )and comparison of the time
spent in the target quadrant of mice in each group (B)
a: sham operation; b: castration; ¢: 0. 5 mg/kg; d: 1. 0 mg/kg; "P<
0.05,P<0. 01 vs castration group; “P<0.01 vs sham operation group;
2£4P<0. 01 vs 0. 5 mg/kg group.
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Fig. 4 Comparison of the number of errors in the passive
avoidance test of mice in each group (A )and comparison of
passive avoidance latency of mice in each group (B)

a: sham operation; b: castration; ¢: 0. 5 mg/kg; d: 1. 0 mg/kg; “P<
0. 05, "P<0. 01 vs castration group; *P<0. 05 vs sham operation group;
2P<0. 05 vs 0. 5 mg/kg group.
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Fig. 5 Comparison of serum testosterone concentration of
mice in each group (A )and comparison of serum
BDNF concentration of mice in each group (B)
a: sham operation; b: castration; ¢: 0. 5 mg/kg; d: 1. 0 mg/kg; “p<

0. 01 vs castration group; ““P<0. 01 vs 0. 5 mg/kg group.
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Fig. 6 Comparison of the morphology of HE-stained cell

Hippo magnification ~ X200;CA1,CA3,DG magnification  x400.

ZAR p75-NGFr, 7€ =45 T, BDNF il & NMDA i
AU R A2 R B 14 A Ca 38 3B X Ca™ I A
HEAFIRNN . BDNF ] LA 5 fih 5 ol s 58 ik i AR
U400 L 3 3 5 5 S A ) Tek B A2 AARSE A U0 A Py
{55900 %' . BDNF-TrkB {5 5 3 B 3805 %= /b
A AYE T 3 FhA5 5 5% 5% 4% - B I5 1 Cy (PLCy) i&
12, R M CIE AL ; BRI IE LR 3 A (PI3K)
AR, PTG 22 BRI TRV AKT ; 22 24 5 0E 1)
B UG (MAPK, 540 JE 25 5 HH OC B ERK) 35
(E T SCE A N1 O An SR > S L RS [ 57 Y s |
W 41 il BDNF #URE A D fig . L4, BDNF 5 TrkB
SEIEIEFZENE, NFE B E PI3K/AKT 5 5
T PO P BB I Trk B SZ AR N 1T LU S
PEHb BH KT BDNF R i P13K/AKT {5 53 B 10 , 17
M| BDNF (R4 i 22 0 A7 16 R 28 AR K i AR )
AEH, [FIEHIH T BDNF 5142 19 TrkB 32 /K 45 57k
ok gt FHL AN 2 i £ 3o < Pof AR B SV FH, B8 0 52 i 1
BDNF [ 42 W 5 ol 2% B2 38 A A7 . ALtk , BDNF/
TrkB {5 538 B Xt 0 2878 35 W 7 R (5 5l S 1
56 4 WO FVAE W2 D e B A E 2R R S R R P A

=\
\Vl >
7

S

FH o AE M, G055 4 AR ARG I S 75 6 45 i e
T T BUIRARZE A7 BDNF BH M J5UR: L i 25 11 Bz 5
PR, 3 W HAE X 2 o) FNie 2 28 56 T8 Y IX 8
W R R AR

ARSI AT 2 | ILTR 27 3 2 S0 B A WL 25
Pt /N BRAE 20t TRT S5 A HI DI RE 0 B4R |, GG
RF O ERBFARELEANN D E IR  AEK 2K
B AL, RIS 4.5 RIW Rk R AR AE
T G BN /D, e LA [B] 2 ) Sl i
JITUBAR o 3 B S0 v 2 A )N R R A 1R R B
T, i I AR 0 4 e, B s H b SRR Y T
FHR BN BEVGE o 2= Al /I BRI 77 52 1 o 2 1Kk
-, I3 BDNF 7KV $i 25 FAIG, 2% Il R 0ai /D v fig
5 H BDNF )R8 S EON e iR . @ TRT
X G R A DI e e AR G 8 IEAE - N R 52
(1. 0 mg/kg) 097 2H/NBRAEAT Ry 27 Bl CRTESE
T2 L] SRR = T N IR S 7 (0. 5 mg/kg) IRIT A,
1175 PR 521 (0. 5 mg/kg) ¥R IT AT RIH HRFA
IAH EL 25 5 TCGE T4 88 S o 33 Fh 3R] o 4 vk sk 1
FLA B I R AR P2 38 S, I3 7R 7 I PR 35



© 460 -

M EMKFF®  Acta Universitatis Medicinalis Anhui

2026 Mar;61(3)

TR B9 550 48 T RERR 2 AL , USRI B9
AR RCR . BEE 2220 Al , 55 AR WA 5 1 1
PE KT AR R K D i ) i A5 0 1 32 X
TRYT IR TR, P AR S MR DD S e A R T g
AR CAS | JE TS A 16 o o ARBIFE ol TRT 7 I R
BN SRE T —E S b SO, RIS )T
T T ) A D SR AT REAT Bl T T el 2%
X JE AR AT G AT A S

[3]

(7]

Brandt N, Fester L, Rune G M. Neural sex steroids and
hippocampal synaptic plasticity [J]. Vitam Horm, 2020, 114;
125-43. doi:10. 1016/bs. vh. 2020. 06. 001.

Zhang K J, Ramdev R A, Tuta N J, et al. Dose-dependent ef-
fects of testosterone on spatial learning strategies and brain-de-
rived neurotrophic factor in male rats[ ] ]. Psychoneuroendocrinol-
ogy, 2020, 121: 104850. doi: 10. 1016/j. psyneuen. 2020.
104850.

Colucci-D'Amato L, Speranza L, Volpicelli F. Neurotrophic
factor BDNF, physiological functions and therapeutic potential in
depression, neurodegeneration and brain cancer [J]. Int J Mol
Sci, 2020, 21(20): 7777. doi: 10. 3390/ijms21207777.

Liu F, Jia Y, Zhao L, et al. Escin ameliorates CUMS-induced
depressive-like behavior via BDNF/TrkB/CREB and TLR4/
MyD88/NF-«B signaling pathways in rats[J]. Eur J Pharmacol,
2024, 984: 177063. doi:10. 1016/j. ejphar. 2024. 177063.
Buskbjerg C R, Amidi A, Agerback M, et al. Cognitive changes
and brain connectomes, endocrine status, and risk genotypes in
testicular cancer patients-a prospective controlled study [J].
Med, 10 (18) 6249-60. doi: 10. 1002/
cam4. 4165.

Cancer 2021,
Ellis L, Hoskin A, Buker N H. The androgen receptor gene and
criminal offending: evidence derived from international data[J].
Early Hum Dev, 2024, 198: 106113. doi: 10.1016/).
earlhumdev. 2024. 106113.

Grainger S A, Mead J K, Vanman E J, et al. The relationship
between testosterone and social cognition in younger and older
adults [J]. Biol Psychol, 2021, 161: 108072. doi: 10. 1016/j.
biopsycho. 2021. 108072.

Elahi F' M, Casaletto K B, La Joie R, et al. Plasma biomarkers of
astrocytic and neuronal dysfunction in early- and late-onset
Alzheimer’ s disease [J]. Alzheimers Dement, 2020, 16 (4) :
681-95. doi: 10. 1016/j. jalz. 2019. 09. 004.

Popiotek A, Brzoszczyk B, Jarzemski P, et al. Prostate-specific

antigen and testosterone levels as biochemical indicators of

[10]

[11]

[12]

[13]

[13]

[14]

[15]

[15]

[16]

[17]

[18]

cognitive function in prostate cancer survivors and the role of
diabetes [J]. J Clin Med, 2021, 10(22) : 5307. doi: 10. 3390/
jem10225307.

Alonso Quiniones H J, Stish B J, Hagen C, et al. Prostate
cancer, use of androgen deprivation therapy, and cognitive
impairment: a population-based study [J]. Alzheimer Dis Assoc
Disord, 2020, 34(2): 118-21. doi: 10. 1097/WAD. 00000000
00000366.

Qiao D, Mu C, Chen H, et al. Implications of prenatal exposure
to hyperandrogen for hippocampal neurodevelopment and autism-
like behavior in offspring[J]. Prog Neuro Psychopharmacol Biol
Psychiatry, 2025, 136: 111219. doi: 10. 1016/j. pnpbp. 2024.
111219.

Kusters C D J, Paul K C, Romero T, et al. Among men,
androgens are associated with a decrease in Alzheimer’ s disease
risk [J].  Alzheimers Dement, 2023, 19 (9) : 3826-34. doi:
10. 1002/alz. 13013.

XUME &, 2 S AR IO I 2 R ] 2R U RS 8L/ BRI
IR RZM ()], PR 2y S, 2023, 29(10): 1-5, 11, doi:
10. 13862/j. ¢n43-1446/r. 2023. 10. 001.

Liu P F, Li Y. Effect of Congrong San ( 4 %% H{ ) on cognitive
impairment in mice with late onset Alzheimer's disease model[J ].
Guid J Tradit Chin Med Pharm, 2023, 29(10) : 1-5, 11. doi:
10. 13862/j. ¢n43-1446/r. 2023. 10. 001.

Bazzari A H, Bazzari F H. BDNF therapeutic mechanisms in
Int J Mol Sei, 2022, 23 (15) :
8417. doi: 10. 3390/ijms23158417.

EPRE, BN, XM, 4. N OUS 4R BIC A AR T
RERSZIA L) ], SRR RAE2E 4R, 2025, 60(9): 1661-9. doi:
10. 19405/j. enki. issn1000-1492. 2025. 09. 013.

Li Q C, Han Q C, Liu X Y, et al. The impact of mandibular

neuropsychiatric disorders [J].

retrognathism on memory and cognitive function in rats[J]. Acta
Univ Med Anhui, 2025, 60(9): 1661-9. doi: 10. 19405/j. cnki.
issn1000-1492. 2025. 09. 013.

Soumiya H, Mori S, Kageyama K, et al. Distinct contributions of
BDNF/MEK/ERK1/2 signaling pathway components to whisker-
dependent tactile learning and memory [J]. Brain Res, 2025,
1848: 149404. doi:10. 1016/]. brainres. 2024. 149404.

Mao M J, Yu H L, Liu Q Z, et al. TSPO activation ameliorates
maternal immune activation induced PV interneuron deficits via
BDNF/TrkB signaling[J]. Psychopharmacology, 2025, 242(6) :
1303-19. doi:10. 1007/s00213-024-06728-0.
Roszkowicz-Ostrowska K, Mlotkowska P, Marciniak E, et al.
Activation of BDNF-TrkB signaling in specific structures of the
sheep brain by kynurenic acid[J]. Cells, 2024, 13(23): 1928.
doi: 10. 3390/cells13231928.



M EAKFFI® Acta Universitatis Medicinalis Anhui 2026 Mar; 61(3) - 461 -

Effects of androgens on cognitive function in castration male mice
Zhang Yaqi', Hui Cancan®, Ren Fang®, Xu Min', Jiang Zilong*, Deng Datong'>
('Department of Endocrinology , *Department of Geriatrics , *Department of General Practice, *Department of
Oncology , The First Affiliated Hospital of Anhui Medical University , *Institute of Endocrine
and Metabolic Diseases, Anhuit Medical University, Hefei 230022)

Abstract Objective To establish a castrated male mouse model and to preliminarily investigate the effects of tes-
tosterone replacement therapy (TRT) on behavior, serum indices, and histopathological changes in castrated
mice, as well as to explore the role of androgens in cognitive function. Methods Forty 6-month-old male C57/
BL6J mice were randomly divided into sham operation group, castration group, testosterone propionate (0.5 mg/
kg) treated group, and testosterone propionate (1.0 mg/kg) treated group, with 10 mice in each group. Following
castration and subcutaneous administration of testosterone propionate at different doses (0.5 and 1.0 mg/kg) for
TRT, learning and memory abilities were assessed using the Morris water maze (MWM) test and the passive avoid-
ance test. Serum testosterone and serum brain-derived neurotrophic factor (BDNF) levels were measured by
ELISA, and histopathological changes in the hippocampus were examined using hematoxylin-eosin (HE) staining.
Results  Routine observations: there were no statistically significant differences in body weight among groups at
any time point. MWM test: compared with castration group, sham operation group and testosterone propionate-
treated groups (0.5, 1.0 mg/kg) showed significantly reduced escape latency on days 4 and 5 (P<0.05) , while
the number of platform crossings and the time spent in the target quadrant significantly increased (P<0.05). Pas-
sive avoidance test: the number of passive avoidance errors significantly decreased in sham operation group and tes-
tosterone propionate (1.0 mg/kg) -treated group (P<0.05) , and the passive avoidance latency was significantly
prolonged in sham-operated group and testosterone propionate-treated groups (0.5, 1. 0 mg/kg) (P<0.05). Serum
testosterone and serum BDNF assays: serum testosterone levels and serum BDNF concentrations significantly in-
creased in sham operation group and testosterone propionate-treated groups (0.5, 1.0 mg/kg) (P<0.01). HE
staining: compared with sham operation group, neuronal density in all hippocampal subregions was slightly re-
duced in castration group; in the testosterone propionate (0.5 mg/kg)-treated group, neuronal arrangement in the
CA1 and CA3 regions was improved and apoptotic cells were reduced compared with castration group ; in testoster-
one propionate (1.0 mg/kg) -treated group, the pyramidal cell layer in the CA3 region was more compactly ar-
ranged, with fewer apoptotic cells than in castration group. Conclusion TRT improves learning and memory per-
formance in castration male mice, potentially through modulation of hippocampal BDNF signaling pathways.

Key words androgen; testosterone propionate; castration; TRT; behavioral tests; brain-derived neurotrophic
factor; cognition
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