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Supplementary Figure S1. Flow chart of the study. *Criteria for MCI diagnosis: (1) Concerns regarding cognitive change from patient, informant or skilled clinicians. (2) Objective evidence of impairment in cognitive domains, which was demonstrated as subjects whose education-adjusted MoCA scores were less than 26. (3) Preservation of independence in functional abilities. (4) Absence of dementia. MCI, mild cognitive impairment; CNS, central nervous system; CKD, chronic kidney disease; DKA, diabetic ketoacidosis. 
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Supplementary Figure S2. Adjusted ORs for each 1-SD increment of log-serum pituitary hormone levels associated with MCI in subgroups.
(a) ORs of MCI according to serum levels of pituitary hormones in men after controlling for age, education, HbA1c, FBG, FINS. (b) ORs of MCI according to serum levels of pituitary hormones in postmenopausal women after controlling for age, education, HbA1c, FINS, FCP.
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Supplementary Figure S3. (related to figure 2)
(a) Histograms depict the total distance mice traveled in the open field experiment. (b) Histograms depict the escape latency of mice in the visible platform test (time to find the visible platform). (c) Histograms depict the average swimming speed of mice in the visible platform test. (d) Weekly body weight of the chow diet (CD) mice and high fat diet (HFD) mice. (e-f) Glucose tolerance tests and insulin tolerance tests of mice fed by chow diet or high fat diet for 4, 8 and 12 weeks. Glucose tolerance tests (e), insulin tolerance tests (f). (g-h) 3D reconstruction and surface rendering demonstrate that microglia engulf more synaptic elements since week 8. Scale bar, 10μm.Histograms depict the statistics of synaptic engulfment. Data are presented as the mean ± SD (a-c, g-h) and mean ± SEM (d-f). n=10mice/group (a-d), n=5-6 mice/group (e-h). *p < 0.05, **p < 0.01, and ***p < 0.001; ns, not significant; unpaired two-tailed t test (a-c, h) or two-way ANOVA (d-f).
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Supplementary Figure S4. (related to figure 3)
(a-c) Genetic validation experiments in wild type and PRL KO mice. Serum prolactin concentrations (a), expression of PRL in pituitary gland (b), genotyping of tails from wild type and PRL KO mice using PCR (wild type band shows as 308 bp) (c). (d) Body weight of WT and PRL KO mice. (e) Total distance of mice traveled in the open field test. (f) The escape latency of mice in the visible platform test (time to find the visible platform). (g) Average swimming speed of mice in the visible platform test. Data are presented as the mean ± SD. n=3 mice/group (a-c), n=11 mice/group (d-g). ***p < 0.001; ns, not significant; unpaired two-tailed t test.
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Supplementary Figure S5. (related to figure 4)
(a) Body weight of four different groups of mice. (b) Histograms depict the total distance mice traveled in the open field experiment. (c) Histograms depict the escape latency of four different groups of mice in the visible platform test (time to find the visible platform). (d) Histograms depict the average swimming speed of four different groups of mice in the visible platform test. (e) Schematic of generating microglial PRLR cKO mice. Microglial PRLR conditional knockout (microglial PRLR-cKO) mice were generated by crossing PRLRfl/fl mice with Cx3cr1CreERT2 mice to obtain Cx3cr1CreERT2:PRLRfl/fl mice. Cx3cr1CreERT2:PRLRfl/fl mice were injected with tamoxifen to delete exon 4 of PRLR gene in Cx3cr1+ cells. (f) Relative expression level of PRLR in control mice and microglial PRLR-cKO mice. (g) Representative confocal images of PRLR and Iba-1 in hippocampus of microglial PRLR cKO mice and control mice. Scale bar, 45μm. (h) Relative PRLR protein levels in microglia of control and microglial PRLR-cKO mice. (i) Body weight of mice. (j) The total distance mice traveled in the open field test. (k) The escape latency of mice in the visible platform test. (l) Average swimming speed of mice in the visible platform test. Data are presented as the mean ± SD. n=4mice/group (f, h), n=9-10 mice/group (a-d, i-l). ***p < 0.001; ns, not significant; unpaired two-tailed t test (f, h, i-l) or one-way ANOVA with Dunnett’s multiple comparisons test (a-d). 
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Supplementary Figure S6. Inhibition of PRLRs in the hippocampus by injection of AAV-shPRLR had no effect on body weight, cognitive performance and hippocampal synaptic density. (related to figure 4)
(a) Experimental scheme. (b) Mice received an injection of AAV-shPRLR in hippocampus. Scale bar, 1mm. (c) Representative confocal images of PRLR and Neun in hippocampus 4 weeks after injection. Scale bar, 45μm. (d) Relative protein level of PRLR in hippocampal neurons. (e) Body weight. (f) Total distance of mice traveled in the open field test. (g-j) NOP (%) (g), escape latencies (h), % total time in the target quadrant (i), number of entries in platform (j). (k)The escape latency of mice in the visible platform test (time to find the visible platform). (l) Average swimming speed of mice in the visible platform test. (m) Representative confocal images of NeuN (red) and Vglut1 (green) in hippocampus. Scale bar, 80μm. (n) Relative number of neurons. (o) Relative level of Vglut1 intensity. (p) Representative confocal images depict synaptic staining for presynaptic marker Vglut1 (green) and postsynaptic marker PSD95 (red) in hippocampus. Scale bar, 15μm. (q) Relative level of hippocampal pre- and postsynaptic density. Data are presented as the mean ± SD, except for line charts (h) where data are presented as the mean ± SEM. n=10 mice/group (e-l) and n=5 mice/group (d, m-q). ***p < 0.001; ns, not significant; two-way ANOVA (h) or unpaired two-tailed t test (d-g, i-q).
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Supplementary Figure S7. (related to figure 5)
(a) Relative expression levels of inflammation cytokines (TNF-, TNF-,  IL-1, IL-4, IL-6, IL-10) in hippocampus. (b-g) The production of inflammation cytokines in hippocampus were measured by ELISA. (h) Body weight of mice. (i) Total distance of mice traveled in the open field test. (j) The escape latency of mice in the visible platform test (time to find the visible platform). (k) Average swimming speed of mice in the visible platform test. Data are presented as the mean ± SD. n=3 mice/group (a-g), n=9-10 mice/group (h-k). ns, not significant; unpaired two-tailed t test (a-g) or one-way ANOVA with Dunnett’s multiple comparisons test (h-k).
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Supplementary Figure S8. (related to figure 6)
(a) Weekly body weight of mice. (b-c) Glucose tolerance tests and insulin tolerance tests of mice. (d) Total distance of mice traveled in the open field test. (e) The escape latency of mice in the visible platform test (time to find the visible platform). (f) Average swimming speed of mice in the visible platform test. Data are presented as the mean ± SD (d-f) and mean ± SEM (a-c). n=10mice/group (a, d-f), n=5mice/group (b-c). Asterisks are fl/fl+HFD vs fl/fl+CD. Pound keys are cKO+HFD vs cKO+CD. *p < 0.05, **p < 0.01, and ***p < 0.001; #p < 0.05, ##p < 0.01, and ###p < 0.001 ns, not significant; two-way ANOVA (a-c) or one-way ANOVA with Dunnett’s multiple comparisons test (d-f).
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Supplementary Figure S9. (related to figure 8)
(a) Effects of treatments on body weights of HFD mice. (b-c) Effect of treatments on glucose tolerance tests and insulin tolerance tests. (d) Total distance of mice traveled in the open field test. (e) The escape latency of mice in the visible platform test (time to find the visible platform). (f) Average swimming speed of mice in the visible platform test. Data are presented as the mean ± SD (d-f) and mean ± SEM (a-c). n=10mice/group (a, d-f), n=5mice/group (b-c). Asterisks are HFD+PBS vs CD+PBS. Pound keys are HFD+PRL vs CD+PRL. *p < 0.05, **p < 0.01, and ***p < 0.001; #p < 0.05, ##p < 0.01, and ###p < 0.001 ns, not significant; two-way ANOVA (a-c) or one-way ANOVA with Dunnett’s multiple comparisons test (d-f).



Supplementary Table S1. Sequences of primers for quantitative RT-PCR
	Gene
	Primer

	GAPDH
	F: AGGTCGGTGTGAACGGATTTG
R: GGGGTCGTTGATGGCAACA

	TNF-α
	F: GTCTACTGAACT TCGGGGTGAT
R: ATGATCTGAGTGTGAGGGTCTG

	TNF-β
	F: GAGCCCGAAGCGGACTACTA
R: TGGTTTTCTCATAGATGGCGTTG

	IL-1β
	F: GGCAACTGTTCCTGAACTCAACTG
R: CCATTGAGGTGGAGAGCTTTCAGC

	IL-4
	F: GGTCTCAACCCCCAGCTAGT
R: GCCGATGATCTCTCTCAAGTGAT

	IL-6
	F: CTGCAAGAGACTTCCATCCAG
R: AGTGGTATAGACAGGTCTGTTGG

	IL-10
	F: GCTCTTACTGACTGGCATGAG
R: CGCAGCTCTAGGAGCATGTG

	PRL
	F: CAAGCCCTGAAAGTCCCTCCGGAAG
R: CTCAGAAAGAGATGGACTGAATGT

	PRLR
	F: TGAGGACGAGCGGCTAATG
R: GGTGTGTGGGTTTAACACCTTG

	Rapgef1
	F: AAAGCAGACTCTCAGCGTTCT
R: TCTCAGGAATCTTCGACACCTC

	Rapgef2
	F: AAATGGGTGGACATCTAAGGCT
R: GCTTTGCTACACGAGTCAACG

	Rapgef3
	F: GCTTGGAGTTCTTAGCCTTTGGG
R: TGGTATTTTCTGTCTCGGATGAGG

	Rapgef4
	F: AGCAGACATCCTGTCTTCACTCG
R: GCCAAAGTCATCTCCTTCGTGC

	Rapgef5
	F: AGTGTGCTGGTGCTGAAGAAAGTAG
R: TCATCAACAGTGTGACGGCG

	Rapgef6
	F: AAACCAAGAGACATTCTGGGTTG
R: TCGGCAATGAAGAGCAATTTTG





Supplementary Table S2. The information of antibodies used in immunofluorescence.
	Reagents or resource
	Source
	Identifier

	Anti-prolactin
	Abcam
	Cat# ab183967

	Anti-prolactin receptor
	Abcam
	Cat# ab170935

	Alexa Fluor 488 anti-prolactin receptor
	Abcam
	Cat# ab201760

	Anti-GFAP
	Abcam
	Cat# ab4674

	Anti-Iba-1
	Woka
	Cat# 019-19741

	Anti-NeuN
	Abcam
	Cat# ab104224

	Anti-Vglut1
	Millipore
	Cat# AB5905

	Anti-Synapsin
	Abcam
	Cat# ab64581

	Anti-PSD95
	Abcam
	Cat# ab18258

	Anti-CD68  
	Bio-Rad
	Cat# MCA1957

	Anti-Guinea Pig IgG (H+L) Antibody, Alexa Fluor 488 Conjugated
	Thermo Fisher Scientific
	Cat# A-11073

	Anti-Rabbit IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 488
	Thermo Fisher Scientific
	Cat# A-11008

	Anti-Guinea Pig IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ 647
	Thermo Fisher Scientific
	Cat# A-21450

	Donkey anti-Rabbit IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ 647
	Thermo Fisher Scientific
	Cat# A-31573

	Anti-Rabbit IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 594
	Thermo Fisher Scientific
	Cat# A-11012

	Anti-Chicken IgY (H+L) Secondary Antibody, Alexa Fluor 594
	Thermo Fisher Scientific
	Cat# A-11042

	Anti-Rat IgG (H+L) Antibody, Alexa Fluor 594 Conjugated
	Thermo Fisher Scientific
	Cat# A-21209

	Anti-Mouse IgG (H+L) Cross-Adsorbed ReadyProbes Antibody, Alexa Fluor 594
	Thermo Fisher Scientific
	Cat# R37121




Supplementary Table S3. Demographics, clinical and metabolic characteristics and serum hormones concentrations in T2DM subjects with normal cognition or MCI
	
	T2DM without MCI
n = 476
	T2DM with MCI
n = 268
	P value

	Demographic factors
	
	
	

	Age (years)
	58.5±7.6
	59.4±6.5
	0.102

	Sex (Female, %)
	162, 24.0%
	137, 51.3%
	 <0.001*

	Education (years)
	12.9±3.1
	11.1±4.4
	<0.001*

	Duration (years)
	10.6±7.8
	10.4±8.5
	0.778

	Smoking (n, %)
	180, 37.8%
	70, 26.1%
	0.001* 

	Alcohol (n, %)
	133, 27.9%
	59, 22.0%
	0.076

	Vascular risk factors
	
	
	

	SBP (mmHg)
	134.0±17.9
	136.7±18.6
	0.049*

	DBP (mmHg)
	81.7±11.3
	81.9±11.1
	0.768

	BMI (kg/m2)
	25.0±3.5
	25.0±3.9
	0.997

	TG (mmol/L)
	1.6±1.2
	1.5±1.2
	0.518

	TC (mmol/L)
	4.6±1.2
	4.6±1.1
	0.830

	HDL-C (mmol/L)
	1.2±0.4
	1.3±0.4
	0.176

	LDL-C (mmol/L)
	2.7±1.0
	2.7±0.9
	0.893

	Glycemic-related characteristics
	
	
	

	HbA1C (%)
	8.2 (6.8, 9.7)
	8.5 (7.2, 10.5)
	<0.001*

	FBG (mmol/L)
	7.3 (6.1, 9.4)
	7.9 (6.7, 9.9)
	0.003*

	FINS (mIU/L)
	7.0 (4.0, 11.1)
	5.2 (3.4, 9.5)
	0.005*

	FCP (pmol/L)
	578 (348, 796)
	510 (330, 718)
	0.044*

	HOMA2-IR
	1.2 (0.6, 1.8)
	0.9 (0.5, 1.4)
	<0.001*

	Hormones
	
	
	

	  PRL (μg/L)
	6.8 (5.2, 8.7)
	5.7 (4.3, 6.8)
	<0.001*

	  FSH (mIU/ml)
	12.3 (7.3, 42.6)
	29.5 (9.2, 53.2)
	<0.001*

	  LH (mIU/ml)
	6.5 (4.1, 17.9)
	11.2 (4.7, 22.9)
	0.001*

	  TSH (mIU/L)
	1.8 (1.2, 2.7)
	1.8 (1.1, 2.7)
	0.778

	  ACTH (pmol/L)
	5.4 (3.7, 8.1)
	5.3 (3.7, 7.5)
	0.303

	  GH (μg/L)
	0.26 (0.10, 0.63)
	0.28 (0.11, 0.70)
	0.662


BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; HbA1c,hemoglobin 1c; FBG, fasting blood glucose; FINS, fasting insulin; FCP, fasting C-peptide; HOMA-IR, the homeostatic model assessment of insulin resistance; LDL, low-density lipoprotein; PRL, prolactin; FSH, follicle-stimulating hormone; LH, luteotropic hormone; TSH, thyroid stimulating hormone; GH, growth hormone. 
Data are shown as means ± SD or median with interquartile range (IQR). Chi-squared test for categorical variables (sex, smoking, alcohol). Mann-Whitney U test for glycemic parameters and hormone. Independent samples t test for remaining anthropometric and metabolic parameters. *P<0.05 was considered significant.


Supplementary Table S4. Demographics, clinical and metabolic characteristics and serum hormones concentrations in normal cognition or MCI groups by gender (men and postmenopausal women)
	
	Men
n = 445
	
	Women
n = 299
	

	
	T2DM without MCI
n = 314
	T2DM with MCI
n = 131
	P value
	T2DM without MCI
n = 162
	T2DM with MCI
n = 137
	P value

	Demographic factors
	
	
	
	
	
	

	  Age (years)
	57.3±7.5
	57.8±6.6
	0.470
	60.9±7.0
	61.0±5.9
	0.901

	  Education (years)
	13.5±3.0
	11.7±5.4
	<0.001*
	11.6±2.8
	10.6±3.0
	0.003*

	  Duration (years)
	10.4±7.6
	9.5±8.0
	0.309
	11.3±8.4
	12.0±9.0
	0.606

	  Smoking (n, %)
	178, 56.7%
	66, 50.4%
	0.223
	2, 1.2%
	4, 2.9%
	0.301

	  Alcohol (n, %)
	132, 42.0%
	58, 44.3%
	0.664
	1, 0.6%
	1, 0.7%
	0.905

	Vascular risk factors
	
	
	
	
	
	

	  SBP (mmHg)
	132.8±16.8
	133.5±18.0
	0.697
	136.4±19.6
	139.6±18.7
	0.148

	  DBP (mmHg)
	82.8±10.9
	83.4±10.6
	0.574
	79.6±11.8
	80.5±11.3
	0.519

	  BMI (kg/m2)
	25.1±3.2
	25.1±3.5
	0.847
	24.8±4.1
	24.9±4.3
	0.772

	  TG (mmol/L)
	1.6±1.3
	1.6±1.5
	0.769
	1.6±1.0
	1.4±0.8
	0.165

	  TC (mmol/L)
	4.5±1.2
	4.5±1.1
	0.733
	4.8±1.1
	4.8±1.2
	0.607

	  HDL-C (mmol/L)
	1.2±0.3
	1.1±0.3
	0.778
	1.3±0.4
	1.4±0.4
	0.661

	  LDL-C (mmol/L)
	2.7±1.0
	2.7±0.9
	0.787
	2.8±0.9
	2.8±1.0
	0.872

	Glycemic-related characteristics
	
	
	
	
	
	

	  HbA1C (%)
	8.1 (6.9, 9.7)
	8.7 (7.3, 10.7)
	0.002*
	8.0 (6.6, 9.4)
	8.3 (7.2, 10.5)
	0.009*

	  FBG (mmol/L)
	7.3 (6.0, 9.4)
	8.0 (6.7, 10.0)
	0.008*
	7.4 (6.2, 9.6)
	7.9 (6.6, 9.9)
	0.111

	  FINS (mIU/L)
	6.7 (3.7, 10.4)
	5.0 (3.3, 8.5)
	0.021*
	8.2 (4.4, 11.8)
	5.5 (3.4, 11.3)
	0.030*

	  FCP (pmol/L)
	563 (315, 761)
	536 (337, 692)
	0.551
	635 (405, 848)
	496 (322, 726)
	0.007*

	  HOMA2-IR
	1.6 (1.1, 2.1)
	1.4 (1.0, 1.9)
	0.135
	0.6 (0.4, 0.9)
	0.6 (0.3, 0.8)
	0.757

	Hormones
	
	
	
	
	
	

	  PRL (μg/L)
	6.8 (5.4, 8.8)
	6.4 (5.1, 7.5)
	0.004*
	6.9 (5.0, 8.4)
	5.0 (4.0, 6.1)
	<0.001*

	  FSH (mIU/ml)
	8.3 (6.1, 12.5)
	9.2 (6.6, 12.2)
	0.486
	56.0 (41.3, 70.3)
	52.0 (40.1, 67.2)
	0.229

	  LH (mIU/ml)
	4.8 (3.6, 6.5)
	4.7 (3.6, 6.5)
	0.917
	24.1 (17.3, 32.5)
	22.6 (16.2, 28.8)
	0.203

	  TSH (mIU/L)
	1.6 (1.2, 2.4)
	1.7 (1.0, 2.3)
	0.674
	2.0 (1.4, 3.1)
	2.2 (1.2, 2.9)
	0.257

	ACTH (pmol/L)
	6.0 (4.1, 8.8)
	5.7 (4.0, 8.4)
	0.407
	4.7 (3.3, 6.6)
	4.6 (3.1, 6.6)
	0.576

	  GH (μg/L)
	0.25 (0.09, 0.60)
	0.27 (0.11, 0.70)
	0.654
	0.30 (0.12, 0.67)
	0.29 (0.11, 0.70)
	0.856


Data are shown as means ± SD or median with interquartile range (IQR). Chi-squared test for categorical variables (sex, smoking, alcohol). Mann-Whitney U test for glycemic parameters and hormone. Independent samples t test for remaining anthropometric and metabolic parameters. *P<0.05 was considered significant.

Supplementary Table S5. Baseline characteristics of subjects from four quartiles divided by serum PRL levels
	
	Q1 
n = 186
	Q2 
n = 186
	Q3
n = 186
	Q4
n = 186
	P value

	Demographic factors
	
	
	
	
	

	Age (years)
	61.5±6.2
	59.3±6.4
	57.9±7.2
	56.7±7.9
	<0.001*

	Sex (Female, %)
	102, 54.8%
	74, 39.8%
	64, 34.4%
	59, 31.7%
	<0.001*

	Education (years)
	11.5±3.2
	12.1±5.0
	12.6±3.0
	12.8±3.2
	0.003*

	Duration (years)
	11.4±8.3
	11.2±8.3
	10.4±8.0
	9.2±7.2
	0.070

	Smoking (n, %)
	48, 25.8%
	66, 35.5%
	68, 36.6%
	68, 36.6%
	0.078

	Alcohol (n, %)
	45, 24.2%
	46, 24.7%
	50, 26.9%
	51, 27.4%
	0.866

	Vascular risk factors
	
	
	
	
	

	SBP (mmHg)
	137.4±19.7
	132.3±16.6
	136.±18.4
	134.±17.6
	0.033*

	DBP (mmHg)
	81.3±11.0
	79.5±10.7
	83.4±11.6
	82.8±11.2
	0.004*

	BMI (kg/m2)
	24.9±3.7
	24.7±3.6
	25.4±3.9
	25.1±3.4
	0.248

	TG (mmol/L)
	1.5±1.0
	1.4±1.2
	1.7±1.3
	1.7±1.1
	0.068

	TC (mmol/L)
	4.5±1.2
	4.5±1.1
	4.9±1.2
	4.6±1.1
	0.004*

	HDL-C (mmol/L)
	1.3±0.3
	1.3±0.4
	1.2±0.4
	1.2±0.3
	0.005*

	LDL-C (mmol/L)
	2.7±1.0
	2.6±1.0
	3.0±0.9
	2.7±0.9
	0.002*

	Glycemic-related characteristics
	
	
	
	
	

	HbA1C (%)
	8.1 (7.0, 10.4)
	8.3 (6.9, 10.1)
	8.4 (7.2, 9.9)
	8.1 (6.8, 9.8)
	0.621

	FBG (mmol/L)
	7.8 (6.6, 9.8)
	7.6 (6.2, 9.6)
	7.6 (6.6, 9.7)
	7.5 (6.1, 9.2)
	0.286

	FINS (mIU/L)
	6.6 (4.0, 11.4)
	6.7 (3.6, 10.0)
	6.7 (3.9, 11.1)
	6.3 (3.5, 10.0)
	0.727

	FCP (pmol/L)
	562 (366, 774)
	510 (315, 736)
	572 (364, 780)
	566 (349, 772)
	0.364

	HOMA2-IR
	0.9 (0.4, 1.6)
	1.0 (0.6, 1.6)
	1.3 (0.6 1.8)
	1.2 (0.7, 1.9)
	0.002*

	Cognitive assessment
	
	
	
	
	

	  MoCA<26 (n, %)
	94, 50.5%
	75, 40.3%
	72, 38.7%
	27, 14.5%
	<0.001*

	  MMSE
	28.3±1.4
	28.6±1.6
	28.5±1.3
	28.8±1.1
	0.011*

	  MOCA
	25.4±2.2
	26.0±2.4
	25.9±2.2
	26.9±1.7
	<0.001*


The quartile ranges of Q1, Q2, Q3, and Q4 of serum PRL level were <4.88, 4.88–6.27, 6.27–7.84, and ≥7.84μg/L. Data are shown as means ± SD or median with interquartile range (IQR). Chi-squared test for categorical variables (sex, smoking, alcohol, MoCA<26). Comparison among four groups was analyzed by one-way ANOVA analysis and Kruskal-Wallis analysis. *P<0.05 was considered significant.

Supplementary Table S6. Baseline characteristics of subjects in four quartiles who underwent MRI scans
	
	Q1
n = 52
	Q2
n = 48
	Q3
n =42
	Q4
n = 70
	P value

	Demographic factors
	
	
	
	
	

	Age (years)
	60.5±6.5
	59.4±7.1
	57.3±7.0
	55.9±7.1
	0.007*

	Sex (Female, %)
	31, 59.6%
	23, 47.9%
	15, 35.7%
	24, 34.3%
	0.018*

	Education (years)
	10.5±2.9
	11.8±3.6
	12.5±3.1
	12.5±3.3
	0.015*

	Duration (years)
	11.3±8.5
	10.9±7.6
	10.7±8.1
	10.3±7.1
	0.957

	Smoking (n, %)
	12, 23.1%
	14, 29.2%
	15, 35.7%
	27, 38.6%
	0.006*

	Alcohol (n, %)
	9, 17.3%
	10, 20.8%
	10, 23.8%
	19, 27.1%
	0.053

	Vascular risk factors
	
	
	
	
	

	SBP (mmHg)
	135.5±19.2
	136.1±13.6
	137.4±18.2
	133.6±14.7
	0.754

	DBP (mmHg)
	80.4±11.4
	82.1±9.7
	83.8±10.5
	82.6±11.0
	0.569

	BMI (kg/m2)
	25.5±4.4
	25.3±4.0
	25.1±4.3
	25.1±3.2
	0.974

	TG (mmol/L)
	1.4±0.9
	1.5±0.9
	1.7±1.0
	1.5±0.7
	0.702

	TC (mmol/L)
	4.4±1.0
	4.6±1.1
	4.9±1.3
	4.9±1.2
	0.114

	HDL-C (mmol/L)
	1.2±0.3
	1.3±0.5
	1.3±0.5
	1.2±0.3
	0.526

	LDL-C (mmol/L)
	2.6±1.0
	2.6±1.1
	3.0±1.0
	3.0±1.0
	0.070

	Glycemic-related characteristics
	
	
	
	
	

	HbA1C (%)
	8.6 (7.0, 10.5)
	8.9 (7.2, 10.5)
	8.5 (7.6, 10.1)
	8.2 (7.5, 10.4)
	0.940

	FBG (mmol/L)
	8.8 (6.9, 10.6)
	8.5 (6.0, 10.4)
	7.3 (6.38, 10.0)
	7.3 (6.1, 9.8)
	0.323

	FINS (mIU/L)
	7.2 (4.0, 12.0)
	7.0 (3.8, 10.2)
	5.7 (3.9, 12.8)
	5.3 (3.3, 9.9)
	0.438

	FCP (pmol/L)
	568 (461, 757)
	625 (326, 835)
	512 (332, 706)
	498 (286, 715)
	0.319

	HOMA2-IR
	0.75 (0.43, 1.63)
	0.73 (0.46, 1.53)
	1.27 (0.58, 1.70)
	1.17 (0.76, 1.99)
	0.070

	Cognitive assessment
	
	
	
	
	

	  MoCA<26 (n, %)
	29, 55.8%
	20, 41.7%
	17, 40.5%
	12, 17.1%
	0.012*

	  MMSE
	28.1±1.8
	28.5±1.3
	28.4±1.1
	28.7±1.1
	0.196

	  MOCA
	25.4±2.4
	26.2±2.3
	25.7±2.4
	26.9±1.9
	0.008*


The quartile ranges of Q1, Q2, Q3, and Q4 of serum PRL level were <4.88, 4.88–6.27, 6.27–7.84, and ≥7.84μg/L. Data are shown as means ± SD or median with interquartile range (IQR). Chi-squared test for categorical variables (sex, smoking, alcohol, MoCA<26). Comparison among four groups was analyzed by one-way ANOVA analysis and Kruskal-Wallis analysis. *P<0.05 was considered significant.



Supplementary Table S7. Comparison about demographics, clinical characteristics, cognitive function and serum hormone concentrations between the total sample and MRI subsample.
	
	Total sample
n = 744
	MRI subsample
n = 212
	P value

	Demographic factors
	
	
	

	Age (years)
	58.9±7.2
	58.2±7.1
	0.266

	Sex (Female, %)
	299, 40.2%
	93, 43.9%
	0.337

	Education (years)
	12.3±3.7
	11.8±3.3
	0.151

	Duration (years)
	10.5±8.0
	10.8±7.7
	0.756

	Smoking (n, %)
	250, 33.6%
	68, 32.1%
	0.677

	Alcohol (n, %)
	192, 25.8%
	48, 22.6%
	0.348

	Vascular risk factors
	
	
	

	SBP (mmHg)
	135.0±18.2
	135.4±16.3
	0.744

	DBP (mmHg)
	81.8±11.2
	82.1±10.7
	0.685

	BMI (kg/m2)
	25.0±3.7
	25.3±3.9
	0.444

	TG (mmol/L)
	1.6±1.2
	1.5±0.8
	0.708

	TC (mmol/L)
	4.6±1.2
	4.7±1.2
	0.643

	HDL-C (mmol/L)
	1.2±0.4
	1.2±0.4
	0.962

	LDL-C (mmol/L)
	2.7±1.0
	2.8±1.0
	0.542

	Glycemic-related characteristics
	
	
	

	HbA1C (%)
	8.2 (7.0, 9.9)
	8.6 (7.3, 10.4)
	0.055

	FBG (mmol/L)
	7.6 (6.3, 9.6)
	7.8 (6.4, 10.2)
	0.314

	FINS (mIU/L)
	6.6 (3.7, 10.4)
	6.6 (3.7, 11.2)
	0.803

	FCP (pmol/L)
	556 (341, 764)
	542 (342, 770)
	0.657

	HOMA2-IR
	1.05 (0.59, 1.70)
	0.98 (0.55, 1.62)
	0.406

	Cognitive assessment
	
	
	

	  MoCA<26 (n, %)
	268, 36.0%
	78, 36.8%
	0.837

	  MMSE
	28.6±1.4
	28.4±1.4
	0.363

	  MOCA
	26.1±2.2
	26.1±2.3
	0.817

	Hormones
	
	
	

	  PRL (μg/L)
	6.3 (4.9, 7.8)
	6.4 (4.8, 8.2)
	0.372

	  FSH (mIU/ml)
	13.9 (7.6, 48.3)
	16.8 (7.7, 51.4)
	0.681

	  LH (mIU/ml)
	7.1 (4.3, 20.0)
	8.3 (4.5, 19.6)
	0.487

	  TSH (mIU/L)
	1.8 (1.2, 2.7)
	1.9 (1.3, 2.8)
	0.170

	ACTH (pmol/L)
	5.4 (3.7, 7.8)
	5.2 (3.4, 7.4)
	0.254

	  GH (μg/L)
	0.27 (0.10, 0.64)
	0.20 (0.09, 0.73)
	0.621


Data are shown as means ± SD or median with interquartile range (IQR). Chi-squared test for categorical variables (sex, smoking, alcohol, MoCA<26). Mann-Whitney U test for glycemic parameters and hormone. Independent samples t test for remaining anthropometric, metabolic parameters and cognitive assessment scores. *P<0.05 was considered significant.

Supplementary Table S8. Brain volumes calculated by VBM8 toolbox of among Q1, Q2, Q3 and Q4
	
	Q1
n = 52
	Q2
n = 48
	Q3
n =42
	Q4
n = 70
	P value

	TIV
	1415.32±148.30
	1457.80±203.13
	1458.62±225.8
	1460.10±175.53
	0.544

	GM/TIV
	0.392±0.040
	0.395±0.048
	0.390±0.035
	0.400±0.044
	0.651

	WM/TIV
	0.312±0.029
	0.317±0.038
	0.312±0.025
	0.321±0.031
	0.354


TIV, total intracranial volume; GM, gray matter volume; WM, white matter volume.
Data are mean ± standard deviation. Comparison among four groups was analyzed by one-way ANOVA analysis. *P < 0.05 was considered significant.


image4.png
PRL KO

WT

L
2 wuoged a|qIsiA
a (s) Aouaye| adeoasgy
o Y
o
: :
i e
i vt
—T— T s s
2 @ 2 9 o g 8 8 8 ©
oS 3 §E8RE
ugoejoud jo
uoissaidxa aAneey (wo) soue)sip 3oy
el [
o
x Q
ERE: S—
H CEEN K. 2
HE s :
—T— T r . .
8 8 § ] ° 3 & e
Bl ‘uoejoy (6) ubam
. hll noejoid L o]

WT PRLKO

WT PRLKO





image5.tiff
[als]
cKO

o
=3 ¥
wuopeld

(s) Aouaye| adeosy

ns

(wo) aoue)sip ejoL

ns

0
0
0
10:

© (B) 3uBrapm

t
i
S
2 &8 8 °
UTNd J0
uoissaldxa aanejay
[T

10

dokk

ATG

c
£
=
5 %
2 E 3
. A
<
i s
~ g
gl 2
35
o] 3
5
. & ]
&l
3| £
< o
Q ®
&
5
©
KHmid um
o O
5
4
o

o

sjan9] uisjoud YNd 2AnelRYy

oMo

cKO

flrfl

ns

ns

uuogeld a|qisiA
(s) fouaye| adeasgy

e e o o o
g 8 8 8
g 8 8 8
g 8 K& ¢

(wo) souEssIp [ejoL
—
1]
2
e o e o o
< © ~ -~

(B) 3uBrapm

cKO

flifl

ckO

flifl




image6.tiff
8 ¢ 8 © g ¢ & ° 8 8§ 8 °
sjaAs] uiejoud juespenb jo6ie} fysuap unap annejay
uTNd aAEIRY urawn oL % n i

T -
g

14 / 5) £

2 g 3§

g 2 3

© o

? 2 g =

~F
A 2
- £

3 ——— 5

g 8 8§ 8 ° K

2 (s) fouaje| adeosy M

<
NNaN/LniBA
NNaN/THd o <. m
._mm. Va\
B

|

g %, z
° % 2
s = 9,
O \v
frrozl % | HE %,
S ®© <+ N 06
(%) xapul uoniubooas 2 9 & ©°
300lqo [oroN (s/wo) paads ueapy
o —_
2 w1

7
5, % o

s
oﬁ
o
P
ns
N3
&

%

5 U L =
r g e, %,
2 % sz a3 *
Z € —
£ S §igg- $3Rec
M mp 2 8 L E»_ota_nw_m_ms
Z s (wo) soUBISIP [EJOL (s) Aouaje| adeosy
58 “
[l
5  —
c o
QV-, c
2 -
3 —r—TT—
< © © © © o

© e4 Am..v Eﬂ_w>w,| saljua wiopeid

== 10 J2qWNN

=)
w & B ©°

a|quiesds o} aARe|al

o Ysosdeuls

AAV-shPRLR

scramble

AAV-

§6aSd/1INIBA

BaJe Y, dANE[dL
O fususyur PnibA

ns
m
0
¥ &
)




image7.tiff
o
X
q L2
['4
w o
e s
© 2 w» o
(BuyBd)d 11
©
o
X
o O
m o
— ]
2 88 2 o
(Bw/Bdy -4ANL
(3]
o
X
o L
S O
®» o
B =
8 8 8 o
(6w/Bd)p-INL
o
o
X
-
S ="t
o —fpa | =
s_ e
B
m_ —+
—pa—] =
o| +E e
=
m_ L e g
&2
m_ = g
I —
& T 2

uoissaidxa annejoy

[1+1

[}

AR —
m 8 8§ =©
(BuyBd) 0L

(o))
|
R
8222 wo
(BwyBd) 9 -1
(T
("]
c
o
€88 ¢S
Q@ (Bwbd)v-T

WT PRL KO WT PRL KO

WT PRL KO

(sjwd) paads ueapy

K4

g 8
uuogyeld a|qisiA
(s) Aouaye| adeasy

—

o o
©

=3
(=3
=3
<
(wo) doueysIp [ejoL

5000

o o
e o
o o
®

1000

ns

=}
+

=

o
®

(6) 3uBram

o
«

o
2

o

&
&

&
SE&E




image8.tiff
Q

Body weight (g)

w

»N

-o- flfl+CD
= | 5 cKO+CD
aa| Lo fUfI+HFD

-= cKO+HFD

-

——
101112 (week)
e

60

40

Escape latency (s)
visible platform

o 3
Y
o

o

a s e N

Glucose (mmol/L)

o o

0

- fllfl+CD s
¢ % fRHED 8 1s0
had - |+ 2

ﬁ,‘f -= cKO+HFD Fy

i o
* S 100.

N # £

N . =
S 50

€

£

o

3

30 60 90 120

Time (min)
f 760
5 ns
§ 40
1 o e
@
€20
3 °
=
0 ——

@’5‘0 *°°,8{‘ X
S ESE

ks

0

30 60 90
Time (min)

-e- flfl+CD
-+ cKO+CD
- flfl+HFD
-= cKO+HFD

120




image9.tiff
CD+PBS
HFD+PBS
CD+PRL
HFD+PRL

120

o
3
<
N g &
o
E
gF
o
R
[2A8] @s09n|6 [eniul JO %,
(&]
4
YT
Do
§ATS
[airfa]ry
OIoT o 0.
pebe PS8 ¢ & ° 0
© < ~
3 - (s/wo) paads uespy
<
o E W
© o
E
H 8F
o

Q v o
K22 we

25.

(/10ww) asooan|n

L
; \
PBS PRL

e w o v o
¥ o ® & «

(6) 3ubrom
© T

o 2 2 © o
S © & & @ ©
e 2 @ @ o
[ A

(wo) sduElsIp jejoL




image1.tiff
26 years of education

T2DM
240 years old &

N=792

Hyperprolactinemia (n=7)
Premenopause (n=4)
Perimenopause (n=13)

Depression (n=1)

Uncontrolled thyroid diseases (n=7)

Cognitive assessment
Laboratory examination

Cancer (n=1)
CKD (GFR<60mV/min, n=10)
DKA (n=1)

CNS diseases (=3)

N=744 Hormone therapy (n=1)
Compliant & YES
MoCA<26
No MCI MCI
N=476 N=268
[ I
Unwilling to undergo an MRI scan (n=521)
Unfinished scan (n=6)
Head motion (n=5)
fMRI scan
=212
PRL Q1 PRL Q2 PRL Q3 PRL Q4
N=52 N=48 N=42 N=70





image2.tiff
A Hormones OR for MCI (95%Cl) P value b Hormones OR for MCI (95%Cl) P value

PRL - 0.873 (0.786, 0.969)  0.010 PRL —-— 0.584 (0.488, 0.699)  0.000

FSH g 0.980 (0.949,1.011)  0.209 FSH g 0.990 (0.977,1.003)  0.145

LH - 0.975(0.911,1.043)  0.455 LH L 0.986 (0.960, 1.013)  0.313

TSH - 0.970 (0.888, 1.059)  0.492 TSH — 0.910 (0.759, 1.091)  0.308

ACTH < 0.980 (0.913,1.052)  0.581 ACTH - 1.010 (0.922,1.106)  0.836

GH —_— 0.957 (0.552, 1.658)  0.874 GH — 1% 0.971(0.535,1.764)  0.923
T T T T T T T T

0.2 0.6 1.0 1.4 1.8 0.2 0.6 1.0 1.4 1.8




image3.tiff
H 2
[ =) 3 a
aw £ o
af oI Sk Le o L g g
oI . - - oI
0o ¢4 M g hoh b8 2
L g s Ls
L] 1 = -3 o
iy = e E T < A
g - & T2 H L8 * g E i - &
] S m ; O
[ » r8 " H rs =
-
Lo i $ 1 : 1,
T & ~ Fo o B
= SO B e i £
F o & R e 2w -° 8 8 3 °
ﬁ r (noww) ssoonio |aAa] as0oN|6 [eniul Jo % “ s
Lz o -3
| o ke ¥ -
o £ W F-™
F SE Lg oz L
o - - o o 2 9 o o
FS & - & & & s ¢ b FegEs
s S 201w @9 0} pazijewou
uuogeld a|qisiA (6) 3yBiam Apog _ _ squewnBuz
(s) Aouaye) adeoas3 £ £
é 8 E F8 £
3 3
Ko} T £ E
Lo Lo
© ©
a a *
(=™ *
m ES oz Fo o
oo oo K
| L e e — T 8
0 o w o w o
;E m H { ] ¢ 2
L] L] w . w
r S FN (Inoww) asoonin
- S de | "
g o
L] [} ozx L g Sk L
-l o, o g s
g " W ' )
e -8
£ 5
[ CTI X |, = -8 & 8 €
F - <t o ]
- < 13 E
H
r T T r T T T
£ g g ° 888§ & °© e e
2 < 2 S s — T T
% o) couerern &g eewso g 8 8 °
wo) 2oUE}SIP €10, s/wd) paads ued N < e
(10) SouRSID 9101 (spu) p W (oww) asoonjn aAa] 8509N|6 [enIul O %, as QdH

© o @ - o




