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Abstract

Post-stroke depression is a common complication of stroke, significantly affecting patients’ recov-
ery and quality of life. Approximately one-third of stroke patients are diagnosed with diabetes, and
diabetes can exacerbate the risk of post-stroke depression. There is a mutually reinforcing relation-
ship between the two in terms of pathophysiology. This article will explore the pathophysiological
connection between diabetes and post-stroke depression and analyze it from the perspective of
drug therapy, aiming to provide prevention and treatment references for patients with post-stroke
depression who also have diabetes.
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1. BY

A5 H i $IR (post-stroke depression, PSD) & — F- ik H ™ 5 (I #H 20kE #i H ACRE . 29 5 5 N,
IR BRI AT 39% % 52% 2 [FI[1], XF 38 A KN ThEE . H 5 I8 IR0 4% o B 52 3o i 7 A 7 2 A
SO, U2 FFE 4y T . BE PRI R i AL ML 4T K (1 PSD O TRININ 2, 5 PSD IR AA B & VI
o T L, 28 Hp oM A IR ST (0 R R st R R I AR R PSD R [2] [3]. A FEHE SR 1 PSD
R, MHEPWEETE, HEA RS 2B IR B AR G RORTT 25 R
AL BIERVTHER RS PSD Z A [AH G, IREd BT iR & JF 08 R 1) PSD 24549 (1l AR

2. MEEFSEMEFEHMLER

JE H T B Z 56T PSD A 0 SR 0w 2 B IG IR G T H B, (H—TBA B 78 S, FEHERRAE FH Bt
PR B e, KPS 2 S 18 AN H A B ARIR AT FE DRI o 5 I 4 £ N e BT 114076 28 W 7K
SRR 7 mmol/l B, A ATTSE AT RTRER A PSD [2]. BEAN, FEARFEREACE ST IR, PSD KUKt £ 1
hne XFBEAL L2185 1 (HbALC) /K F-7E 5.7%% 6.4% 148 PRI i i NBE, PSD ) A2 XU A% 1E 5 /KT 1 %
%, HHSERE 1A H N IACR G S [4]. FERE RIS 2 b IR R AR A e A b, HEBR R
IR ) B B R R R A R 3 A F SR SE R R B I LS IR IS S & E KT 7.49 mmol/l A
I 215 KT 6.8% 1T LAVE TN 28 b J5 iR R MR AR I Fe b, R 5N 84.4% [5].

3. BERRES X R REBE Y
3.1. TEM - E4 - B _LBs(Hypothalamic-Pituitary-Adrenal, HPA)$1 532 B 4Z 41

Bl PRI TGS HPA Bl S BURSRIE o0ilbid 2 B RT3, YAk 5S-G ThRe 240, T 5-F2 tfik
IRESH 5 SAVAREREFE o A8 1 0 SOSORICE bRl 55, BRI MER ML 2, XA
AT R DR, Semeh e AR A, TSR S 0 B I A Y4 S X AR SR [6] [7]. A 2k
FE KA HPA I FEBGE, SECTEAAIK I8, REAE 1. JOEF(IL-6, IL-8, TNF-B)FEL.
THABRIA G XIS B R, IEFERAWARAE )R AE[8] . i BT 5 2ORE IR BEAH AR 1E, R R K52 5 B
W ORI, (RIS et B RS A RAESNE, HPA At — 20 i, 25 JE A e PRORER B 2 AN EE[9] [10] -

3.2. IpEE#AN

WEM RS REEHRILS S THEIRES PSD R4 . MEMA Yo sy E s e i . iR
PG> T AR EAE 5 70 7 IR R FEAE a8 i B 5 5 I i s e 8 0 A 2 S S AL ) K 552 iz 4 b
A B RAE AR AR 1] [12]. e IREE T Sos PR I E A B 5 PSD 2 I &R . 5dEA S
AL A N RIS X L, PSD A DA R0 B i 2 W0 %2 1) 52 4 = A J & i 77 R (Short-Chain Fatty Acids,
SCFA) 40 &3 k2>, %140 Fusicatenibacter 1 Lachnospiraceae [13] [14]. X £e4H [ 2 i o 2k W e b

ik
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MEZLRY R, FARTT e S 0 R A R T Re R A 5. 7E SCFA 25, LR E/K-FE5IAL K2
IEAHDR, TR ER AN TR £h7K-F 5 AR AR AR B2 A 5K [15]. IX— IR 47K, ANIF] SCRA 7E% - ik f5 =
SRR REANFERIVER « TIREL CHIE B BT« Hrielb . J) e s 1+ 2275 5% 8- (Brain-Derived
Neurotrophic Factor, BDNF) (1) FA BA A2 18 775 718 i BRI Th Rk, HLAE G IARREAT A 77 T R I H 2.3 1098 7
[16]-[18]. UbAb, ZEXESpr R Sl@ RSz MLk, PSD &3 i rh AT B 1] BT T TR B T 1
BB, JERER T AR [19]. SRR, B8R 3 i =22 T IR EL AN R ool S
KIGTIREAT [20] 0 BB PRI PEAAR 3, BRI K, $8 0 fi A i A, vl SRRl 4 I S A IR [21]
[22].

3.3. HEEFETFRA

BDNF M LR EY), S 5Maapr ik, 555 >1e 10 45Eah[23] [24]. I RHT
Fe R G AEHAR KT B2 IR A L, PSD S 1Y LT BDNF /K-FEUK, ASRETH 2 i DA S BT 4 5 2
MM E FRiG S, (et PSD YK AE[25] [26]. Britz fh, BDNF BENAH M52 1A GE A Y F BE B AT BT~
WIPER, S 1B B SR ARG AR IR 25 5L, BDNF JHES 19 2 AL SACMH RSO A B A 5R[27] . ShWSeisiiE sk,
P4 BDNF/CREB {5 538 % ) S 5 68 R /N BRI R A AR RVAC F AT 9% B2 R T2 BDINIF AN REH 5t
By RBURE, IERESCE T AR DI RE[28]. BDNF ThRE2 1 2 M 2L 5 26 vh 5 #h 2 RS 5 (9

34. RRERRM

B By R ARDUINE B RIR 5 PSD MUEERE . R ZIRTUPLAT 1 RS = ORI e IR # AR HE A, R
BERIPURBRMER FHOLER R R, RS RE S T, MEY KK T NO B, mEidm K
BN, WORW B IER DiRE, SBULRTE R, NI T Sk R FEREAL T R [29] o BRI B B m AR i R
KV E R AR () AFAE 35 ORI [30] o fol i R AR L I R A 10 200 L 45 FDUR 46 W PO BE 0 AR AN 25 I
BRI R, SERREEL . ST NECRB]. ehh, BRE RIRGUAT SR L e A DI REAL, (et
LI WAL S S RHGR W S BB B AR IX I, 1B B AR 5 2 RS S T BRI G,
S 55 AL AN A 2 TR A [32] 0 LR B FARPT S AR 22 AN 2By, DL BB RE HIAR S5 S
MBEIGAH O, RN B 5 5 S B 2R AT PR AR[33], A2 bWl s (64 PSD bl z —.

4. BEREHHIMHMRER

IR N, BB T XA R 3 B A S AN AT A R 54 B =R B 3038 Pl v A 1 3R LIRS
NI /N B R R AN SRR ATy, IF HARH T S0k SRR 1T IX 1) AMPK S, 14 hnph & n] 31k,
i 24 ) AN RI[34] [35] — HF XUAIIA AT 3 1 5 CREB/BDNF 1 AKUGSK3 3 #, 1] S0 Ak N JHOR 48 9
SR, U A G T, IR AT AR s @i H] CREB B, GSK3 Al AKT %A, LM
BDNF # F/K- -1 s e ] S0, 7 AR R bR PR [36]. A RS — HOSUITAT 3 98 GLP-1 v& 1k, it
FooEad M BE R, AN T A A R SR R, REM AR ER . BAh, ZHXUNUEE AMPK
TS RS ACTH. Bl B UM R /KT, X S HMARIE A AE LI AR B2 5 [36] - Iia PRAFF 9T 22 B — H SUIER] 2 35 04
A XA I BRSO NAARAEAR, I HOW e e 5 34 Ht, £ 26 &) A5 &R i ot RO i [37] .

TENRIS LW b ) KH-ATP B R A R (0 24 B 2R, R 25 o o o7 e Ik K 9 30, 76
ZA KB, g A UL AT B 1 K-ATP JliE e IR AR5, 28 20T &
A LRI RE[38] [39]. FEGRIMMEA R b, DD BESEAARR, DB sh iy, BINMSCIERR, (2
AR TR, o MU A R RE, SHIRESE S (0 A SLOK ST, B ek B AER A rh i P i 7 fie R s 2 46
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WIWEIRERS R A 5 [40]-[42] 0 —TSh S50 SR A& B AR ATV F F- HPA %, BERAK B SRS, 24 1E HPA &
W, SRR RANARAT N [43]. B IR, EPHEMEE S RO IS K I HPA RiZEL, K FLEBGI R
i 5 FARPU S WAL BERE IR, W HIANR BEAE L 30 _E35 207 TXNIP, A RHIIE NLRP3 J8AE /M J 352
RAEN DA, R I U £ R AR A [42]

it v IR R AEAR-1 2 A Bh 77 (GLP-1RA) R T 57 iy KRG A R A8 ol T A8 S, st D S e i
T 5 48 B RS B R BB W o o [44] « Az & KT _E 3 VEGF, 3L B, Jo/b i 4L 4T A,
[ AR 3 o 220 % fh T 2 R B8R e 8 5 i A 86 [44] [45] . FEREBF AU, T2 BRERIE S A0 3MAR B A v, R 68 ik
FIIEERIAE T X CAL S AT ¥E I H0] GSK3p 1 B Gtk (Rt L UbR B & A #43 ACTH
AKOFIEH, M 38 4% £ FE AT AEIR [46] [47]. GLP-1R #5071 Exendin-4 |1 BDNF /K, &5k 4T
NS D T AR RRARAT J9[48] [49]. KIAMRA SRSt 2R, o SEANARREAT AR R, R
PR A YT R JE T AR 3L, R /N BRI i S 36 o 5 BACSE  EUAN T B [R) 3
HCE RS [50] . B2 WikE JRIF I RTIE MR 70 B, 8852 GLP-1RA AT B, — G MAREIR B Wik
#, VRS ROETRRS C RN EAWAEEL]. SR, AR C T T 508 TR HE ) &
GLP-1RA i H J& tH LA FE AR 26 [52] - RIS BABIBIE 78 SR GLP-1RA ) £ 3 AR B P A0 f1 XU
FEARAE X 25 5 (0 2 #%5[53]. HET%T GLP-1 5 PSD Z A5 &R, MAFIL, REFETREL
T BE R I 9T SRR AR BT GLP-1RA 541 2 A B 2R

5. HUAMAER IRt M8 K K2 p R AR e RO AE

BORIER 2 B 0 R I BTAAR 25 B e g0 R4 R, 9T HOAE AR S AR B I AR AR o 4%
P 532 i 85 B0 ) 771 (Selective Serotonin Reuptake Inhibitor, SSRI) P k- > J& Il PR V4 47 £ Fe AR 1
HikZz —[54]. FEREEEFTA,  PEER S RIS A M w  E R R VR, RIS CAL AT
[55]c VO PR =34 A #0H SERE A 1A R . KR 5T 42 J £ AN ToAR B = A L 4SS SIEOKF,
PR AR T, ORAE ML B B 1 5 B A, /D IR AEAR AR, 23 T AR DI RE TS [56] - /N B AR s Y o,
PEIRE 22 Gy TRl SE 7 KJ5, BDNF 7EREAEE [ 2IA B, S Ak i~y M A2 B, (k3 AR I 1
TER[57]. 75 3 A H W ATHEVER 7, PERERY =2 AT 525 CCE SRR B i DR T fS , £ i AR A TG T
H[58]. PHEK 2 ARG LA, BN kA MISCHEIR, ] RESGE 5 R HKP[59] [60]. —Ii
[ it P2 fF e e B, 3R] P A 22 AR HARE S5 58 {8 e RO FRACRE A I 20 2R B KF, JF H 2R iR
()22 4 PE[61].

FERAIT TE A IR 2 SSRI SRIG VT AT SAE K177 A, KA R4 FH[62] . FPETT 4 & Camp
K, M0 BDNF [3IE, —J7 UG S P u Al i) S0 200E SN, 53— J7 TG 48 5 fh F 4
WRFA, R0 AT IPE[63] [64]. FEGR I FREEVER R th g va T #H BV2 4 INF-a 55 2RE R T (1)
ik, T NF-«B 8, 55 Rl S0 N A 7 R, DR i 26 v J5 i P AR B [65] . — AR
AT IR IUT AT AR AR TR S AR R AR, (R JEIZ ) kR [66]. — Ty ] 8 JA Ik R FE B,
FAPET R BRI B P HIAR A S IR A, SO R A 7 [67]

BRI 5T SR 53— P SSRI HUAMAR 2 & i ARt RE WS ORI A EE T, IR T f I, P BE v 12 4% « £/ BROG AR
(i R i 7 NSl = o = ) R R =6 £ 219 L= P o e 1L 1 59 R S A T NP 5
Bz bb, A AR ML 20 3R N4 1 (HO-1) ISk 5 3 1 1a (HIF-1a) 335, 8/ #0428 7o B I SR A4 0
[68]. Fii sl ifiL -2 vE /N BRABE A o, <5 T ARIR D B A0 i o o B i = A, IRE R R H IR RS, A DU
FALIPER . 14k, Hasid — A -cGMP 5 518 %, BB 2Rk T REFEIS[69] [70]. HTHE LG RIXLE
15 PSD A B, fEARHR R AESE 4 RINFESZ A Ak 50 mg B RIGIT, 3 /N H I RGP ShRE TS A2 JE A #h Ak
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I 3 A, TR S iR R Bt AR o TS A G E R [71] 0 — SUHTRE TR 5T R I, R IR A 45 ik 50
mg, AFRARARE . /BRSNS IE, RS KR, SR, KIS
YA = A A FISE, (EBTINAR AR, b 5 0k S 4015 2 1 $ [ 72] [73]. MEC T HAtHTImaR 28, =
IRZRHTH AT 245 70 B2 i AL BRI R 76 4 8 R G ORI BN A IR, JF BeAT e ge 5k E R . 1
R ) R e DA BT e g i R AP A R B [74]

6. BDEMRE

BRI 5 PSD AL A IRHL] AR ELALBE, X B TR A A% BT il AR KN . PSD A R, I
PRSI r I e B EE T A v B8 0 S ST IR 2, JCHGR X T JRRE ROV B0, DU S B 0 A LA
L THie AT IESE R, Oy — B 20 Wl s AT UImsAE A, SEIE & F T 6 0RO
PSD &% . EHUIARZI K, SSRI SE2GWxT AR 8/ B2 APy, (RIS BAT TR AE A A 28 L R
PHER, BRI THEIR & JF PSD # fMUBEAE B . SR, H AT {758k = 58 0 OIS R 8 - 2K 25 (E Tl
B BIRTT BRI 5 9 PSD PR S TR L IR IT I HLEL BB AR AN R RS 25T PSD MURE PRI 2 8] 3R]
FOwm AL, S2H0A R R 2572 Ja SR TR T T .

E&WH
I R RIBE R 5235 H (2023A0311022, 2023A0311023).
SE K

[1] Ayerbe, L., Ayis, S., Wolfe, C.D.A. and Rudd, A.G. (2013) Natural History, Predictors and Outcomes of Depression
after Stroke: Systematic Review and Meta-Analysis. British Journal of Psychiatry, 202, 14-21.
https://doi.org/10.1192/bjp.bp.111.107664

[2] Ormstad, H., Aass, H.C.D., Amthor, K., Lund-Sgrensen, N. and Sandvik, L. (2012) Serum Levels of Cytokines, Glucose,
and Hemoglobin as Possible Predictors of Poststroke Depression, and Association with Poststroke Fatigue. International
Journal of Neuroscience, 122, 682-690. https://doi.org/10.3109/00207454.2012.709892

[3] Capes, S.E., Hunt, D., Malmberg, K., Pathak, P. and Gerstein, H.C. (2001) Stress Hyperglycemia and Prognosis of Stroke
in Nondiabetic and Diabetic Patients: A Systematic Overview. Stroke, 32, 2426-2432.
https://doi.org/10.1161/hs1001.096194

[4] Xiao, M., Wang, Q., Ren, W., Zhang, Z., Wu, X., Wang, Z., et al. (2018) Impact of Prediabetes on Poststroke Depression
in Chinese Patients with Acute Ischemic Stroke. International Journal of Geriatric Psychiatry, 33, 956-963.
https://doi.org/10.1002/gps.4878

[5] Zzhang, Y., He, J., Liang, H., Lu, W., Yang, G., Liu, J., et al. (2017) Diabetes Mellitus Is Associated with Late-Onset
Post-Stroke Depression. Journal of Affective Disorders, 221, 222-226. https://doi.org/10.1016/j.jad.2017.06.045

[6] van Dooren, F.E.P., Schram, M.T., Schalkwijk, C.G., Stehouwer, C.D.A., Henry, R.M.A., Dagnelie, P.C., et al. (2016)
Associations of Low Grade Inflammation and Endothelial Dysfunction with Depression—The Maastricht Study. Brain,
Behavior, and Immunity, 56, 390-396. https://doi.org/10.1016/j.bbi.2016.03.004

[7] Jang, W.Y., Lee, B., Jeong, J., Sung, Y., Choi, M., Song, P., et al. (2017) Overexpression of Serum Amyloid a 1 Induces
Depressive-Like Behavior in Mice. Brain Research, 1654, 55-65. https://doi.org/10.1016/j.brainres.2016.09.003

[8] Loubinoux, L., Kronenberg, G., Endres, M., Schumann-Bard, P., Freret, T., Filipkowski, R.K., et al. (2012) Post-Stroke
Depression: Mechanisms, Translation and Therapy. Journal of Cellular and Molecular Medicine, 16, 1961-1969.
https://doi.org/10.1111/j.1582-4934.2012.01555.x

[9] Wang, X., Bao, W., Liu, J., OuYang, Y., Wang, D., Rong, S., et al. (2012) Inflammatory Markers and Risk of Type 2
Diabetes: A Systematic Review and Meta-Analysis. Diabetes Care, 36, 166-175. https://doi.org/10.2337/dc12-0702

[10] Li, W, Ling, S., Yang, Y., Hu, Z., Davies, H. and Fang, M. (2014) Systematic Hypothesis for Post-Stroke Depression
Caused Inflammation and Neurotransmission and Resultant on Possible Treatments. Neuro Enocrinology Letters, 35,
104-109.

[11] Collins, S.M., Surette, M. and Bercik, P. (2012) The Interplay between the Intestinal Microbiota and the Brain. Nature
Reviews Microbiology, 10, 735-742. https://doi.org/10.1038/nrmicro2876

DOI: 10.12677/acm.2025.152573 2107 Il R 125 23k i


https://doi.org/10.12677/acm.2025.152573
https://doi.org/10.1192/bjp.bp.111.107664
https://doi.org/10.3109/00207454.2012.709892
https://doi.org/10.1161/hs1001.096194
https://doi.org/10.1002/gps.4878
https://doi.org/10.1016/j.jad.2017.06.045
https://doi.org/10.1016/j.bbi.2016.03.004
https://doi.org/10.1016/j.brainres.2016.09.003
https://doi.org/10.1111/j.1582-4934.2012.01555.x
https://doi.org/10.2337/dc12-0702
https://doi.org/10.1038/nrmicro2876

RRMEER 45

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Mayer, E.A., Nance, K. and Chen, S. (2022) The Gut-Brain Axis. Annual Review of Medicine, 73, 439-453.
https://doi.org/10.1146/annurev-med-042320-014032

Tran, S.M. and Mohajeri, M.H. (2021) The Role of Gut Bacterial Metabolites in Brain Development, Aging and Disease.
Nutrients, 13, Article No. 732. https://doi.org/10.3390/nu13030732

Ling, Y., Gu, Q., Zhang, J., Gong, T., Weng, X., Liu, J., et al. (2020) Structural Change of Gut Microbiota in Patients
with Post-Stroke Comorbid Cognitive Impairment and Depression and Its Correlation with Clinical Features. Journal of
Alzheimer’s Disease, 77, 1595-1608. https://doi.org/10.3233/jad-200315

Kelly, J.R., Borre, Y., O’ Brien, C., Patterson, E., El Aidy, S., Deane, J., et al. (2016) Transferring the Blues: Depression-
Associated Gut Microbiota Induces Neurobehavioural Changes in the Rat. Journal of Psychiatric Research, 82, 109-118.
https://doi.org/10.1016/j.jpsychires.2016.07.019

Valvassori, S., Resende, W., Budni, J., Dal-Pont, G., Bavaresco, D., Reus, G., et al. (2015) Sodium Butyrate, a Histone
Deacetylase Inhibitor, Reverses Behavioral and Mitochondrial Alterations in Animal Models of Depression Induced by
Early- or Late-Life Stress. Current Neurovascular Research, 12, 312-320.
https://doi.org/10.2174/1567202612666150728121121

Valvassori, S., Varela, R., Arent, C., Dal-Pont, G., Bobsin, T., Budni, J., et al. (2014) Sodium Butyrate Functions as an
Antidepressant and Improves Cognition with Enhanced Neurotrophic Expression in Models of Maternal Deprivation and
Chronic Mild Stress. Current Neurovascular Research, 11, 359-366.
https://doi.org/10.2174/1567202611666140829162158

Muiller, B., Rasmusson, A.J., Just, D., Jayarathna, S., Moazzami, A., Novicic, Z.K,, et al. (2021) Fecal Short-Chain Fatty
Acid Ratios as Related to Gastrointestinal and Depressive Symptoms in Young Adults. Psychosomatic Medicine, 83,
693-699. https://doi.org/10.1097/psy.0000000000000965

Luo, F. and Fang, C. (2022) Association between Gut Microbiota and Post-Stroke Depression in Chinese Population: A
Meta-Analysis. Heliyon, 8, e12605. https://doi.org/10.1016/j.heliyon.2022.e12605

Karlsson, F.H., Tremaroli, V., Nookaew, I., Bergstrom, G., Behre, C.J., Fagerberg, B., et al. (2013) Gut Metagenome in
European Women with Normal, Impaired and Diabetic Glucose Control. Nature, 498, 99-103.
https://doi.org/10.1038/nature12198

Wu, X., Ma, C., Han, L., Nawaz, M., Gao, F., Zhang, X., et al. (2010) Molecular Characterisation of the Faecal Micro-
biota in Patients with Type Il Diabetes. Current Microbiology, 61, 69-78. https://doi.org/10.1007/500284-010-9582-9

Grant, M.C. and Baker, J.S. (2016) An Overview of the Effect of Probiotics and Exercise on Mood and Associated Health
Conditions. Critical Reviews in Food Science and Nutrition, 57, 3887-3893.
https://doi.org/10.1080/10408398.2016.1189872

Angelucci, F., Brene, S. and Mathé, A.A. (2005) BDNF in Schizophrenia, Depression and Corresponding Animal Models.
Molecular Psychiatry, 10, 345-352. https://doi.org/10.1038/sj.mp.4001637

Suwa, M., Kishimoto, H., Nofuji, Y., Nakano, H., Sasaki, H., Radak, Z., et al. (2006) Serum Brain-Derived Neurotrophic
Factor Level Is Increased and Associated with Obesity in Newly Diagnosed Female Patients with Type 2 Diabetes Melli-
tus. Metabolism, 55, 852-857. https://doi.org/10.1016/j.metabol.2006.02.012

Guo, W., Nagappan, G. and Lu, B. (2018) Differential Effects of Transient and Sustained Activation of BDNF-TrkB
Signaling. Developmental Neurobiology, 78, 647-659. https://doi.org/10.1002/dneu.22592

Yang, L., Zhang, Z., Sun, D., Xu, Z., Yuan, Y., Zhang, X., etal. (2010) Low Serum BDNF May Indicate the Development
of PSD in Patients with Acute Ischemic Stroke. International Journal of Geriatric Psychiatry, 26, 495-502.
https://doi.org/10.1002/gps.2552

Fulgenzi, G., Hong, Z., Tomassoni-Ardori, F., Barella, L.F., Becker, J., Barrick, C., et al. (2020) Novel Metabolic Role
for BDNF in Pancreatic B-Cell Insulin Secretion. Nature Communications, 11, Article No. 1950.
https://doi.org/10.1038/s41467-020-15833-5

Patas, K., Penninx, B.W.J.H., Bus, B.A.A., Vogelzangs, N., Molendijk, M.L., Elzinga, B.M., et al. (2014) Association
between Serum Brain-Derived Neurotrophic Factor and Plasma Interleukin-6 in Major Depressive Disorder with Mel-
ancholic Features. Brain, Behavior, and Immunity, 36, 71-79. https://doi.org/10.1016/j.bbi.2013.10.007

Cryer, M.J., Horani, T. and DiPette, D.J. (2015) Diabetes and Hypertension: A Comparative Review of Current Guide-
lines. The Journal of Clinical Hypertension, 18, 95-100. https://doi.org/10.1111/jch.12638

Chae, W.R., Baumert, J., Niibel, J., Brasanac, J., Gold, S.M., Hapke, U., et al. (2023) Associations between Individual
Depressive Symptoms and Immunometabolic Characteristics in Major Depression. European Neuropsychopharmacol-
ogy, 71, 25-40. https://doi.org/10.1016/j.euroneuro.2023.03.007

Fernandes, B.S., Salagre, E., Enduru, N., Grande, 1., Vieta, E. and Zhao, Z. (2022) Insulin Resistance in Depression: A
Large Meta-Analysis of Metabolic Parameters and Variation. Neuroscience & Biobehavioral Reviews, 139, Article ID:
104758. https://doi.org/10.1016/j.neubiorev.2022.104758

DOI: 10.12677/acm.2025.152573 2108 Il R 125 23k i


https://doi.org/10.12677/acm.2025.152573
https://doi.org/10.1146/annurev-med-042320-014032
https://doi.org/10.3390/nu13030732
https://doi.org/10.3233/jad-200315
https://doi.org/10.1016/j.jpsychires.2016.07.019
https://doi.org/10.2174/1567202612666150728121121
https://doi.org/10.2174/1567202611666140829162158
https://doi.org/10.1097/psy.0000000000000965
https://doi.org/10.1016/j.heliyon.2022.e12605
https://doi.org/10.1038/nature12198
https://doi.org/10.1007/s00284-010-9582-9
https://doi.org/10.1080/10408398.2016.1189872
https://doi.org/10.1038/sj.mp.4001637
https://doi.org/10.1016/j.metabol.2006.02.012
https://doi.org/10.1002/dneu.22592
https://doi.org/10.1002/gps.2552
https://doi.org/10.1038/s41467-020-15833-5
https://doi.org/10.1016/j.bbi.2013.10.007
https://doi.org/10.1111/jch.12638
https://doi.org/10.1016/j.euroneuro.2023.03.007
https://doi.org/10.1016/j.neubiorev.2022.104758

RRMEER 45

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

He, Y., Tong, L., Guo, F., Zhao, S., Zhang, J., Guo, X., et al. (2022) Depression Status and Insulin Resistance in Adults
with Obesity: A Cross-Sectional Study. Journal of Psychosomatic Research, 163, Article ID: 111049.
https://doi.org/10.1016/].jpsychores.2022.111049

Martin, H., Bullich, S., Martinat, M., Chataigner, M., Di Miceli, M., Simon, V., et al. (2022) Insulin Modulates Emotional
Behavior through a Serotonin-Dependent Mechanism. Molecular Psychiatry, 29, 1610-1619.
https://doi.org/10.1038/s41380-022-01812-3

Yang, J., Zhang, Z., Xie, Z., Bai, L., Xiong, P., Chen, F., et al. (2022) Metformin Modulates Microbiota-Derived Inosine
and Ameliorates Methamphetamine-Induced Anxiety and Depression-Like Withdrawal Symptoms in Mice. Biomedicine
& Pharmacotherapy, 149, Article ID: 112837. https://doi.org/10.1016/j.biopha.2022.112837

Ji, S., Wang, L. and Li, L. (2019) Effect of Metformin on Short-Term High-Fat Diet-Induced Weight Gain and Anxiety-
Like Behavior and the Gut Microbiota. Frontiers in Endocrinology, 10, Article No. 704.
https://doi.org/10.3389/fendo.2019.00704

Keshavarzi, S., Kermanshahi, S., Karami, L., Motaghinejad, M., Motevalian, M. and Sadr, S. (2019) Protective Role of
Metformin against Methamphetamine Induced Anxiety, Depression, Cognition Impairment and Neurodegeneration in
Rat: The Role of CREB/BDNF and Akt/GSK3 Signaling Pathways. NeuroToxicology, 72, 74-84.
https://doi.org/10.1016/j.neur0.2019.02.004

Calkin, C.V., Chengappa, K.N.R., Cairns, K., Cookey, J., Gannon, J., Alda, M., et al. (2022) Treating Insulin Resistance
with Metformin as a Strategy to Improve Clinical Outcomes in Treatment-Resistant Bipolar Depression (The TRIO-BD
Study): A Randomized, Quadruple-Masked, Placebo-Controlled Clinical Trial. The Journal of Clinical Psychiatry, 83,
21m14022. https://doi.org/10.4088/jcp.21m14022

Sheth, K.N., Elm, J.J., Beslow, L.A., Sze, G.K. and Kimberly, W.T. (2015) Glyburide Advantage in Malignant Edema
and Stroke (GAMES-RP) Trial: Rationale and Design. Neurocritical Care, 24, 132-139.
https://doi.org/10.1007/s12028-015-0189-7

Sheth, K.N., Kimberly, W.T., Elm, J.J., Kent, T.A., Mandava, P., Yoo, A.J, et al. (2014) Pilot Study of Intravenous
Glyburide in Patients with a Large Ischemic Stroke. Stroke, 45, 281-283. https://doi.org/10.1161/strokeaha.113.003352

Simard, J.M., Woo, S.K., Tsymbalyuk, N., Voloshyn, O., Yurovsky, V., Ivanova, S., et al. (2012) Glibenclamide—10-h
Treatment Window in a Clinically Relevant Model of Stroke. Translational Stroke Research, 3, 286-295.
https://doi.org/10.1007/s12975-012-0149-x

Ortega, F.J., Jolkkonen, J., Mahy, N. and Rodriguez, M.J. (2012) Glibenclamide Enhances Neurogenesis and Improves
Long-Term Functional Recovery after Transient Focal Cerebral Ischemia. Journal of Cerebral Blood Flow & Metabo-
lism, 33, 356-364. https://doi.org/10.1038/jcbfm.2012.166

Su, W, Peng, W., Gong, H., Liu, Y., Zhang, Y., Lian, Y., et al. (2017) Antidiabetic Drug Glyburide Modulates Depres-
sive-Like Behavior Comorbid with Insulin Resistance. Journal of Neuroinflammation, 14, Article No. 210.
https://doi.org/10.1186/s12974-017-0985-4

Esmaeili, M.H., Bahari, B. and Salari, A. (2018) ATP-Sensitive Potassium-Channel Inhibitor Glibenclamide Attenuates
HPA Axis Hyperactivity, Depression- and Anxiety-Related Symptoms in a Rat Model of Alzheimer’s Disease. Brain
Research Bulletin, 137, 265-276. https://doi.org/10.1016/j.brainresbull.2018.01.001

McClean, P.L. and Hélscher, C. (2014) Liraglutide Can Reverse Memory Impairment, Synaptic Loss and Reduce Plaque
Load in Aged APP/PS1 Mice, a Model of Alzheimer’s Disease. Neuropharmacology, 76, 57-67.
https://doi.org/10.1016/j.neuropharm.2013.08.005

Sato, K., Kameda, M., Yasuhara, T., Agari, T., Baba, T., Wang, F., et al. (2013) Neuroprotective Effects of Liraglutide
for Stroke Model of Rats. International Journal of Molecular Sciences, 14, 21513-21524.
https://doi.org/10.3390/ijms141121513

Weina, H., Yuhu, N., Christian, H., Birong, L., Feiyu, S. and Le, W. (2018) Liraglutide Attenuates the Depressive- and
Anxiety-Like Behaviour in the Corticosterone Induced Depression Model via Improving Hippocampal Neural Plasticity.
Brain Research, 1694, 55-62. https://doi.org/10.1016/j.brainres.2018.04.031

McGovern, S.F.J., Hunter, K. and Holscher, C. (2012) Effects of the Glucagon-Like Polypeptide-1 Analogue (Val8)GLP-

1 on Learning, Progenitor Cell Proliferation and Neurogenesis in the C57B/16 Mouse Brain. Brain Research, 1473, 204-
213. https://doi.org/10.1016/j.brainres.2012.07.029

Anderberg, R.H., Richard, J.E., Hansson, C., Nissbrandt, H., Bergquist, F. and Skibicka, K.P. (2016) GLP-1 Is both
Anxiogenic and Antidepressant; Divergent Effects of Acute and Chronic GLP-1 on Emotionality. Psychoneuroendocri-
nology, 65, 54-66. https://doi.org/10.1016/j.psyneuen.2015.11.021

Ji, C., Xue, G., Lijun, C., Feng, P., Li, D., Li, L., et al. (2016) A Novel Dual GLP-1 and GIP Receptor Agonist Is
Neuroprotective in the MPTP Mouse Model of Parkinson’s Disease by Increasing Expression of BNDF. Brain Research,
1634, 1-11. https://doi.org/10.1016/j.brainres.2015.09.035

DOI: 10.12677/acm.2025.152573 2109 Il R 125 23k i


https://doi.org/10.12677/acm.2025.152573
https://doi.org/10.1016/j.jpsychores.2022.111049
https://doi.org/10.1038/s41380-022-01812-3
https://doi.org/10.1016/j.biopha.2022.112837
https://doi.org/10.3389/fendo.2019.00704
https://doi.org/10.1016/j.neuro.2019.02.004
https://doi.org/10.4088/jcp.21m14022
https://doi.org/10.1007/s12028-015-0189-7
https://doi.org/10.1161/strokeaha.113.003352
https://doi.org/10.1007/s12975-012-0149-x
https://doi.org/10.1038/jcbfm.2012.166
https://doi.org/10.1186/s12974-017-0985-4
https://doi.org/10.1016/j.brainresbull.2018.01.001
https://doi.org/10.1016/j.neuropharm.2013.08.005
https://doi.org/10.3390/ijms141121513
https://doi.org/10.1016/j.brainres.2018.04.031
https://doi.org/10.1016/j.brainres.2012.07.029
https://doi.org/10.1016/j.psyneuen.2015.11.021
https://doi.org/10.1016/j.brainres.2015.09.035

RRMEER 45

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

Sharma, A.N., Ligade, S.S., Sharma, J.N., Shukla, P., Elased, K.M. and Lucot, J.B. (2014) GLP-1 Receptor Agonist
Liraglutide Reverses Long-Term Atypical Antipsychotic Treatment Associated Behavioral Depression and Metabolic
Abnormalities in Rats. Metabolic Brain Disease, 30, 519-527. https://doi.org/10.1007/s11011-014-9591-7

Moulton, C.D., Pickup, J.C., Amiel, S.A., Winkley, K. and Ismail, K. (2016) Investigating Incretin-Based Therapies as
a Novel Treatment for Depression in Type 2 Diabetes: Findings from the South London Diabetes (SOUL-D) Study.
Primary Care Diabetes, 10, 156-159. https://doi.org/10.1016/j.pcd.2015.06.003

Li, J., Cao, J., Wei, J. and Geng, W. (2023) Case Report: Semaglutide-Associated Depression: A Report of Two Cases.
Frontiers in Psychiatry, 14, Article ID: 1238353. https://doi.org/10.3389/fpsyt.2023.1238353

Kornelius, E., Huang, J., Lo, S., Huang, C. and Yang, Y. (2024) The Risk of Depression, Anxiety, and Suicidal Behavior
in Patients with Obesity on Glucagon Like Peptide-1 Receptor Agonist Therapy. Scientific Reports, 14, Article No. 24433.
https://doi.org/10.1038/s41598-024-75965-2

Steyn, S.F., Harvey, B.H. and Brink, C.B. (2018) Immediate and Long-Term Antidepressive-Like Effects of Pre-Pubertal
Escitalopram and Omega-3 Supplementation Combination in Young Adult Stress-Sensitive Rats. Behavioural Brain
Research, 351, 49-62. https://doi.org/10.1016/j.bbr.2018.05.021

Nakata, N., Kato, H. and Kogure, K. (1992) Protective Effects of Serotonin Reuptake Inhibitors, Citalopram and Clom-
ipramine, against Hippocampal CA1 Neuronal Damage Following Transient Ischemia in the Gerbil. Brain Research,
590, 48-52. https://doi.org/10.1016/0006-8993(92)91080-x

Gupta, S., Upadhayay, D., Sharma, U., Jagannathan, N.R. and Gupta, Y.K. (2018) Citalopram Attenuated Neurobehav-
ioral, Biochemical, and Metabolic Alterations in Transient Middle Cerebral Artery Occlusion Model of Stroke in Male
Wistar Rats. Journal of Neuroscience Research, 96, 1277-1293. https://doi.org/10.1002/jnr.24226

Rantaméki, T., Hendolin, P., Kankaanpéa, A., Mijatovic, J., Piepponen, P., Domenici, E., et al. (2007) Pharmacologically
Diverse Antidepressants Rapidly Activate Brain-Derived Neurotrophic Factor Receptor Trkb and Induce Phospholipase-
Cy Signaling Pathways in Mouse Brain. Neuropsychopharmacology, 32, 2152-2162.
https://doi.org/10.1038/sj.npp.1301345

Savadi Oskouie, D., Sharifipour, E., Sadeghi Bazargani, H., Hashemilar, M., Nikanfar, M., Ghazanfari Amlashi, S., et
al. (2017) Efficacy of Citalopram on Acute Ischemic Stroke Outcome: A Randomized Clinical Trial. Neurorehabilitation
and Neural Repair, 31, 638-647. https://doi.org/10.1177/1545968317704902

Holméng, A. and Bjorntorp, P. (1992) The Effects of Cortisol on Insulin Sensitivity in Muscle. Acta Physiologica Scan-
dinavica, 144, 425-431. https://doi.org/10.1111/j.1748-1716.1992.tb09316.x

Buhl, C.S., Stadkilde-Jgrgensen, H., Videbech, P., Vaag, A., Mgller, N., Lund, S., et al. (2017) Escitalopram Ameliorates
Hypercortisolemia and Insulin Resistance in Low Birth Weight Men with Limbic Brain Alterations. The Journal of
Clinical Endocrinology & Metabolism, 103, 115-124. https://doi.org/10.1210/jc.2017-01438

Gagnon, J., Lussier, M., MacGibbon, B., Daskalopoulou, S.S. and Bartlett, G. (2018) The Impact of Antidepressant
Therapy on Glycemic Control in Canadian Primary Care Patients with Diabetes Mellitus. Frontiers in Nutrition, 5, Ar-
ticle No. 47. https://doi.org/10.3389/fnut.2018.00047

Lim, C., Kim, S., Park, J., Kim, C., Yoon, S.H. and Lee, J. (2008) Fluoxetine Affords Robust Neuroprotection in the
Postischemic Brain via Its Anti-Inflammatory Effect. Journal of Neuroscience Research, 87, 1037-1045.
https://doi.org/10.1002/jnr.21899

Lee, H.J., Kim, J.W., Yim, S.V., Kim, M.J,, Kim, S.A., Kim, Y.J., et al. (2001) Increase in Cell Proliferation in Dentate
Gyrus Following Fluoxetine Treatment in Rat Maternal Separation Model. Molecular Psychiatry, 6, 610.
https://doi.org/10.1038/sj.mp.4000954

Li, W., Cai, H., Wang, B., Chen, L., Zhou, Q., Luo, C., et al. (2008) Chronic Fluoxetine Treatment Improves Ischemia-
induced Spatial Cognitive Deficits through Increasing Hippocampal Neurogenesis after Stroke. Journal of Neuroscience
Research, 87, 112-122. https://doi.org/10.1002/jnr.21829

Tian, M., Yang, M., Li, Z., Wang, Y., Chen, W.,, Yang, L., et al. (2019) Fluoxetine Suppresses Inflammatory Reaction
in Microglia under OGD/R Challenge via Modulation of NF-«B Signaling. Bioscience Reports, 39, BSR20181584.
https://doi.org/10.1042/bsr20181584

Liu, G, Yang, X., Xue, T., Chen, S., Wu, X., Yan, Z., et al. (2021) Is Fluoxetine Good for Subacute Stroke? A Meta-
Analysis Evidenced from Randomized Controlled Trials. Frontiers in Neurology, 12, Article ID: 633781.
https://doi.org/10.3389/fneur.2021.633781

Ghaeli, P., Shahsavand, E., Mesbhahi, M., Kamkar, M., Sadeghi, M. and Dashti-Khavidaki, S. (2004) Comparing the
Effects of 8-Week Treatment with Fluoxetine and Imipramine on Fasting Blood Glucose of Patients with Major Depres-
sive Disorder. Journal of Clinical Psychopharmacology, 24, 386-388.
https://doi.org/10.1097/01.jcp.0000132441.27854.0d

Asmaro, K., Elzib, H., Pawloski, J. and Ding, Y. (2019) Antidepressant Pharmacotherapy and Poststroke Motor

DOI: 10.12677/acm.2025.152573 2110 Il R 125 23k i


https://doi.org/10.12677/acm.2025.152573
https://doi.org/10.1007/s11011-014-9591-7
https://doi.org/10.1016/j.pcd.2015.06.003
https://doi.org/10.3389/fpsyt.2023.1238353
https://doi.org/10.1038/s41598-024-75965-2
https://doi.org/10.1016/j.bbr.2018.05.021
https://doi.org/10.1016/0006-8993(92)91080-x
https://doi.org/10.1002/jnr.24226
https://doi.org/10.1038/sj.npp.1301345
https://doi.org/10.1177/1545968317704902
https://doi.org/10.1111/j.1748-1716.1992.tb09316.x
https://doi.org/10.1210/jc.2017-01438
https://doi.org/10.3389/fnut.2018.00047
https://doi.org/10.1002/jnr.21899
https://doi.org/10.1038/sj.mp.4000954
https://doi.org/10.1002/jnr.21829
https://doi.org/10.1042/bsr20181584
https://doi.org/10.3389/fneur.2021.633781
https://doi.org/10.1097/01.jcp.0000132441.27854.0d

RRMEER 45

[69]

[70]

[71]

[72]

[73]

[74]

Rehabilitation: A Review of Neurophysiologic Mechanisms and Clinical Relevance. Brain Circulation, 5, 62-67.
https://doi.org/10.4103/bc.bc_3_19

Gaur, V. and Kumar, A. (2010) Behavioral, Biochemical and Cellular Correlates in the Protective Effect of Sertraline
against Transient Global Ischemia Induced Behavioral Despair: Possible Involvement of Nitric Oxide-Cyclic Guanosine
Monophosphate Study Pathway. Brain Research Bulletin, 82, 57-64. https://doi.org/10.1016/j.brainresbull.2010.01.010

Kumar, P. and Kumar, A. (2009) Possible Role of Sertraline against 3-Nitropropionic Acid Induced Behavioral, Oxida-
tive Stress and Mitochondrial Dysfunctions in Rat Brain. Progress in Neuro-Psychopharmacology and Biological Psy-
chiatry, 33, 100-108. https://doi.org/10.1016/j.pnpbp.2008.10.013

Stuckart, 1., Siepmann, T., Hartmann, C., Pallesen, L., Sedghi, A., Barlinn, J., et al. (2021) Sertraline for Functional
Recovery after Acute Ischemic Stroke: A Prospective Observational Study. Frontiers in Neurology, 12, Article ID:
734170. https://doi.org/10.3389/fneur.2021.734170

Rachdi, C., Damak, R., Fekih Romdhane, F., Ouertani, H. and Cheour, M. (2019) Impact of Sertraline on Weight, Waist
Circumference and Glycemic Control: A Prospective Clinical Trial on Depressive Diabetic Type 2 Patients. Primary
Care Diabetes, 13, 57-62. https://doi.org/10.1016/j.pcd.2018.09.003

Silverstein-Metzler, M.G., Shively, C.A., Clarkson, T.B., Appt, S.E., Carr, J.J., Kritchevsky, S.B., et al. (2016) Sertraline
Inhibits Increases in Body Fat and Carbohydrate Dysregulation in Adult Female Cynomolgus Monkeys. Psychoneuro-
endocrinology, 68, 29-38. https://doi.org/10.1016/j.psyneuen.2016.02.012

Lustman, P.J., Williams, M.M., Sayuk, G.S., Nix, B.D. and Clouse, R.E. (2007) Factors Influencing Glycemic Control

in Type 2 Diabetes during Acute- and Maintenance-Phase Treatment of Major Depressive Disorder with Bupropion.
Diabetes Care, 30, 459-466. https://doi.org/10.2337/dc06-1769

DOI: 10.12677/acm.2025.152573 2111 Il R 125 23k i


https://doi.org/10.12677/acm.2025.152573
https://doi.org/10.4103/bc.bc_3_19
https://doi.org/10.1016/j.brainresbull.2010.01.010
https://doi.org/10.1016/j.pnpbp.2008.10.013
https://doi.org/10.3389/fneur.2021.734170
https://doi.org/10.1016/j.pcd.2018.09.003
https://doi.org/10.1016/j.psyneuen.2016.02.012
https://doi.org/10.2337/dc06-1769

	糖尿病与卒中后抑郁的研究进展
	摘  要
	关键词
	Research Progress of Diabetes and Post-Stroke Depression
	Abstract
	Keywords
	1. 前言
	2. 血糖升高增加卒中后抑郁发生率
	3. 糖尿病与卒中后抑郁的病理生理学
	3.1. 下丘脑–垂体–肾上腺(Hypothalamic-Pituitary-Adrenal, HPA)轴与交感神经失调
	3.2. 肠道菌群失调
	3.3. 神经营养因子失调
	3.4. 胰岛素抵抗

	4. 降糖药抗抑郁的研究进展
	5. 抗抑郁药物对血糖及其卒中后抑郁预后的影响
	6. 总结和展望
	基金项目
	参考文献

