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Abstract
Previously, we have shown that female mice exposed to maternal separation and early weaning (MSEW), a mouse model of early life stress, display an exacerbated obesogenic response to a hypercaloric diet via a mechanism that most likely involves the mineralocorticoid receptor (MR). This study investigated whether perivascular adipose tissue-derived factors influence the vascular endothelial function of obese female MSEW mice mouse using the MR antagonist spironolactone. C57BL/6J mice pups were subjected to MSEW or control protocols. At weaning, female mice were placed on a high fat diet for 20 weeks and treated with vehicle (50% Ora Swift in drinking water) or spironolactone (100 mg/kg/day) for 2 additional weeks. Mice were then euthanized, thoracic aortas were isolated and cleaned to assess endothelial function in aortic rings preincubated with either DMEM, or explant media from its perivascular adipose tissue (PVAT) or mesenteric adipose tissue (MESAT) incubations in DMEM (2 hours, 37C). In isolated rings of vehicle-treated mice pre-incubated with DMEM or PVAT explant media, acetylcholine (ACh)-induced maximal relaxation was similar in control and MSEW mice. However, pre-incubation with MESAT explant media impaired relaxation only in MSEW mice. Overall, spironolactone improved vascular relaxation in isolated rings pre-incubated with PVAT or MESAT in all mice, however, this effect was enhanced in MSEW rings pre-incubated with MESAT. These findings suggest that spironolactone can abrogate the visceral adipose tissue-induced endothelial dysfunction in obese female mice exposed to MSEW, possibly mediated by MESAT-derived glucocorticoids and inflammatory mediators.
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New & Noteworthy 
Early life stress exacerbates visceral adiposity in females. This study identifies potential visceral adipose tissue-specific factors that contribute to vascular dysfunction, to advance the development of personalized medicine to reduce cardiometabolic health disparities.




















Introduction
Adverse childhood experiences (ACEs) are defined as traumatic events that occur before the age of 17, showing a dose-dependent increased risk for premature death[1, 2]. 2011–2020 Behavioral Risk Factor Surveillance System (BRFSS) data revealed that 63.9% of U.S. adults reported at least one ACE, and 17.3% reported exposure to four or more ACEs[3].   In 1998, a large Health Maintenance Organization clinic in San Diego published a seminal study on ACEs. This report showed that increased ACE exposures corresponded to increased rates of severe obesitysystolic blood pressure, vascular stiffness and, ischemic heart disease, and liver disease[1].  SpecificallyFurthermore, participants who experienced more than three ACEs had a 1.5 to 1.9-fold increased risk for severe obesity (BMI ≥ 35 kg/m2) in adulthood [1, 4].
lLarge cohort studies have correlated cumulative number of ACEs with increased body mass index (BMI) and insulin resistance later in life [5-9]. Specifically, participants who experienced more than three ACEs had a 1.5 to 1.9-fold increased risk for severe obesity (BMI ≥ 35 kg/m2) in adulthood [1, 4], a major risk factor in the development of cardiovascular disease due to the deletereous effect of adipokines on the vascular endothelium. ref
While it is accepted that women show increased rates of stress-related comorbidities such as anxiety, depression, obesity, and ischemic heart disease [10-12], less is known about the effects of ACE on their cardiometabolic function [9, 13-15]. Using data from The Southern Community Cohort Study (SCCS), a prospective cohort established in 2001 to address the origins of health disparities in chronic diseases, we have reported that body adiposity is strongly associated with cumulative ACEs in women regardless of race. Our findings show that specific adverse experiences seem to alter metabolic biomarkers with a unique signature depending on sex or race[16]. Further investigation of these associations is critical for developing more effective preventive and personalized medical strategies to reduce health disparities.
Plasma aldosterone concentration shows a robust association with obesity and vascular dysfunction [24]. Likewise, childhood trauma exposure was associated with increased plasma aldosterone, particularly in individuals who reported physical or emotional abuse [25, 26]. However, visceral adipose tissue mass is positively correlated with aldosterone and inversely correlated with insulin sensitivity in women, but not in men [27]. Nevertheless, additional clinical and population-based studies are needed to strengthen evidence for sex-specific associations between plasma aldosterone concentrations and ACEs.
Our laboratory has shown that maternal separation and early weaning (MSEW) is a mouse model of neglect that, when combined with high fat diet (HFD) feeding, exacerbates visceral adipose tissue mass and circulating concentrationslevels of adipokines, such as leptin and aldosterone, only in adult female offspring compared to normally reared female counterparts used as controls[17, 18]. Notably, although MSEW did not influence circulating concentrationslevels of corticosterone in obese female mice, we have reported that perigonadal adipose tissue, a type of visceral adipose tissue, synthetizes and releases more corticosterone compared with visceral adipose tissue from control mice[19]. The local glucocorticoid metabolism is regulated by the 11β-hydroxysteroid dehydrogenases (11β-HSDs). This enzyme primarily functions as a reductase, converting inactive cortisone to active corticosterone (or cortisol in humans)[20-22], whereas 11β-HSD2 acts as a dehydrogenase, converting active cortisol to inactive cortisone[22, 23]. This process is important for regulating the balance between active and inactive glucocorticoid concentrationslevels in tissues, thereby protecting the mineralocorticoid receptor (MR) from cortisol binding[22, 23]. Consequently, MR overstimulation in visceral adipose tissue from MSEW mice may result from both increased circulating aldosterone and local corticosterone production.
Plasma aldosterone concentration shows a robust association with obesity and metabolic syndrome[24]. Likewise, childhood trauma exposure was associated with increased plasma aldosterone, particularly in individuals who reported physical or emotional abuse [25, 26]. However, visceral adipose tissue mass is positively correlated with aldosterone and inversely correlated with insulin sensitivity in women, but not in men [27]. Nevertheless, additional clinical and population-based studies are needed to strengthen evidence for sex-specific associations between aldosterone levels and ACEs.
Findings from human studies align with rodent models of early life stress, highlighting their value in identifying potentially translational therapeutic targets. Specifically, female MSEW mice fed a HFD show exacerbated obesity and adrenal gland-derived aldosterone production. Notably, in adulthood, chronic treatment with spironolactone, a nonspecific MR antagonist, resulted in the loss of adipose tissue mass , increased glycerol efflux, and decreased adipocyte size in obese females exposed to MSEW, but not HFD in their control counterpartss[19]. Further measurements in tissue explant demonstrated that obese MSEW female mice display similar adipose tissue-derived aldosterone compared to obese controls, while showing increased corticosterone production. However, whether increases in circulating aldosterone aldosterone (or local corticosterone) or adipose tissue-derived corticosterone may induce vascular dysfunction in in obese female MSEW mice remains unknown. Therefore, we designed this study to test whether increased aldosterone leads to endothelial dysfunction in  obese female MSEW mice display endothelial dysfunction in aortas with or without the influence of perivascular adipose tissue-derived factors, and whether spironolactone MR antagonism may abrogate influence the progression of vascular dysfunction in this model. For that, we will assessed the ex vivo acetylcholine (ACh)-induced relaxation in isolated aortas preincubated with clean media explant media, or explant media from two different types of adipose tissue: aortic perivascular adipose tissue (PVAT) media explant or mesenteric adipose tissue (MESAT), anatomically associated with conductance or resistance vessels, respectively.  media explant. 

Methods 
Animal Model. The study, which followed ARRIVE 2.0 guidelines and those of the National Institutes of Health Guide for the Care and Use of Laboratory Animals, was approved and monitored by the IACUC at the University of Kentucky. MSEW was performed using C57BL/6 breeders given ad libitum access to food (2918 Teklad irradiated Global 18% Protein Rodent Diet) and water (Lexington city tap water treated by reverse osmosis), as previously reported[17]. Animal rooms were maintained at 21±2 ℃ and kept on a 14:10 light:dark cycle. MSEW litter pups were separated from the dam for 4 hours a day from postnatal days (PD) 2 to 5 and for 8 hours a day from PD 6 to 16. Pups were weaned early on PD 17. Separation occurred at the same time of day, during which the mother was removed from the cage and the pups were placed into a clean cage in an incubator (30±1 ℃, 60% humidity). Normally reared litters served as controls and remained undisturbed with the dam until weaning at PD 21. To standardize maternal care and nutrition, litter size was culled to 6-8 pups. At weaning, mice were placed on a HFD (60 % Kcal from fat, Research Diets, New Brunswick, NJ) for 22 weeks. 

Experimental design. After 20 weeks of HFD, control and MSEW female mice were used for the study. Male littermates were used in other studies. First, mice were single housed to record the baseline water consumption for 3 days. Next, all mice were switched to the vehicle solution (2:1:1 ratio of water/Ora-Plus suspending vehicle/Ora-Sweet sugar-free flavored syrup vehicle, Perrigo Pharmaceutical Company, Allegan Michigan) for an additional 3 days to record liquid consumption as previously reported[19]. Vehicle solution was necessary to ensure the dissolution of spironolactone in the gavage solutiondrinking water. Mice were randomized to receive either vehicle or spironolactone (100mg/kg/day, ad libitum) treatment for 2 weeks, as previously reported[19]. At the end of the experiment, mice were anesthetized using ketamine/xylazine. Blood was collected by cardiac puncture, and the aorta was carefully dissected for endothelial function studies. Adipose tissue depots were harvested and snap-frozen for gene expression analysis.

Endothelial function. Aortas were dissected surgically, carefully cleaned of PVAT under the microscope, cut into 2 mm-long rings, and mounted on a wire myograph (DMT, Aarhus, Denmark). Endothelial function was assessed with cumulative concentration-response (CCR) curves to acetylcholine (ACh, 10-4 M/L to 10-9 M/L), as previously reported[28]. After the first relaxation curve, rings from the same mice were randomized to incubation in either DMEM or adipose tissue explant media for 30 minutes, followed by repetition of the ACh-induced relaxation CCR curve. Each mouse aortic rings received their own PVAT or MESAT explant media. Endothelium-independent relaxation was analyzed with a CCR curve to sodium nitroprusside (SNP, ACh, 10-4 M/L to 10-12). Relaxation curves were performed on pre-constricted vessels with serotonin (5-HT 0.1–1 μmol/L) and relaxation was expressed as a percent of the constriction.

Adipose tissue explants media collection for vascular function studies. To standardize the experimental conditions across all groups, we first weighed comparable amounts of PVAT and MESAT adipose tissue (~40 mg for each group), accounting for the higherto eliminate any mass effect due to the  overall increased adiposity observed indisplayed by female MSEW mice fed a HFD.[17-19, 29]  Tissue explants were incubated (2 hours at 37°C) in 200 l of Dulbecco's Modified Eagle Medium (DMEM)  containing 2% of free fatty acid-bovine serum albumin (BSA)[19]. Aldosterone and corticosterone content in incubation media were measured by ELISA (Item No. 501320, and 501090 respectively, Cayman, Ann Arbor, MI) following the manufacturer’s instructions.
MESAT explants media collection for the measurement of hormones. Adipose tissue was weighed (~100 mg for all groups) and incubated 2 hours in DMEM and described above. After 2 hours, explant media was separated, snap frozen, and stored at -80 C. For the measurement of aldosterone and corticosterone, media was extracted following the manufacturer’s instructions, and the pellet reconstituted in ELISA buffer (Item No. 501320, and 501090 respectively, Cayman, Ann Arbor, MI). All values were normalized by mg of explant tissue.

Gene Expression. RNA was isolated from renal cortexesPVAT and MESAT using the Aurum™ Total RNA Mini Kit (Bio-Rad Laboratories, Hercules, CA)[19]. 1 ug of RNA was used in a reverse transcriptase reaction with iScript Reverse Transcriptase (Bio-Rad, cat #1708891) to prepare cDNA. 25 ng of the cDNA was used in the qRT-PCR reactions. The reaction protocol was as follows: 1) 94 °C 5 min; 2) 94 °C 30 s; 3) 56 °C 30 s; 4) 72 °C 45 s; 5) repeat steps 2–4 for 40 cycles; 6) 72 °C 10 min. Primers11HSD1 and 11HSD2 primer-probe assays were run against the housekeeping gene hypoxanthine guanine phosphoribosyltransferase (HpRT) (Taqman; Mm00476182_m1, Mm01251104_m1, Mm03024075_m1, respectively) as follows: 1) 95 °C 2 min; 2) 95 °C 1s; 3) 60 °C 20 s; 4) repeat steps 2–3 for 40 cycles.



Statistical Analysis. All data are expressed as mean±SEM. 
Body weight and body composition at each time point was analyzed by a 2-way RM ANOVA. At the endpoint, differences due to genotype were analyzed by unpaired Student’s t test for each sex using a threshold of p = 0.05. Gene expression was compared using ΔΔCT2 and analyzed using Student’s unpaired t test. Correlations were analyzed using the F-test and the F-statistic is reported at a threshold of p=0.05. 
Unpaired Student's t-test was used between groups during different time points. Evaluations between groups at the endpoints were made by two-way ANOVA followed by Tukey’s post hoc test. A p<0.05 was considered statistically significant. Statistical analyses were conducted using GraphPad Prism 10, v ersion 10.6.07.



Results 
Maximal relaxation in vehicle- and Spironolactone-treated mice is not influenced by MSEW. 
Aortas pre-incubated with DMEM displayed similar maximal relaxation in female MSEW and control mice fed a HFD treated with vehicle for two weeks (Fig. 1A). Spironolactone treatment showed a main effect improving maximal relaxation in isolated aortic rings; however, there was a similar maximal relaxation between rings from control and MSEW mice (Fig. 1B, top). The logEC₅₀ values in isolated rings pre-incubated with DMEM were comparable between control and MSEW (Table 1Fig. 1B bottom).

MSEW increases PVAT and MESAT weight.
PVAT (Fig. 1C) and MESAT (Fig. 1D) tissue weights were increased in MSEW mice regardless of the spiro treatment. Explant tissues were normalized to ~40 mg of PVAT (Fig. 1E) or MESAT (Fig. 1F) in each group. 

Spironolactone treatment improved endothelial function in rings pre-incubated with PVAT explant media regardless of MSEW.
Aortas pre-incubated with PVAT explant media displayed similar maximal relaxation in female MSEW and control mice, while spironolactone treatment improved endothelial function in both groups (Fig. 2A). Spironolactone treatment showed a main effect improving endothelial functionmaximal relaxation in both groups (Fig. 2B). The logEC₅₀ values in isolated rings pre-incubated with PVAT were comparable between control and MSEW (Table 1Fig. 2C).

Spironolactone treatment abrogated the endothelial dysfunction in rings from MSEW mice pre-incubated with MESAT explant media.
MSEW impaired ACh-induced relaxation in rings pre-incubated with MESAT explant media. However, spironolactone treatment abrogated this effect (Fig. 3A). Overall, spironolactone treatment improved maximal relaxation in rings pre-incubated with MESAT; however, this effect was significant only in rings from MSEW mice (Fig. 3B). 
No significant effects of spironolactone treatment in logEC50 were found in isolated rings pre-incubated with MESAT from either control or MSEW mice (Table 1Fig. 3C).

Validation of endothelial function approach to assess the effect of adipose tissue-derived factors.
We confirmed that serotonin-induced pre-constriction was similar across all groups following pre-incubations with DMEM, PVAT, and MESAT explant media (Sup Fig. 4A1A). In addition, we verified that there were no significant differences in relaxation between the first and second dose-response curves within the same aortic ring (Sup Fig. 4B1B), ensuring endothelial integrity and validating any significant differences in the maximal relaxation between DMEM and tissue explant pre-incubation. Finally, we showed that SNP-induced maximal relaxation was similar between vehicle and spironolactone-treated rings in both control and MSEW mice (Sup Fig. 4C1C).


MESAT-derived corticosterone is increased in female MSEW mice.
To identify potential MESAT-derived factors impairing endothelial function, we measured explant media hormones that bind to the MR. MESAT-derived aldosterone levels concentrations were similar in control and MSEW explant media, while spironolactone treatment similarly increased aldosterone concentrationslevels in MESAT explant media in both groups (Fig. 5A3A). Conversely, corticosterone levels were was increased in explant media from MSEW mice treated with vehicle; however, spironolactone treatment did not influence these concentrationslevels in either group (Fig. 5B3B). MESAT 11bHSD1 mRNA expression was similar between groups (Fig. 3C); however, 11bHSD2 nRBA expression was increased in explant tissue from MSEW mice treated with spironolactone (Fig. 3D).


In mice treated with vehicle, MSEW increased IL-6 (Fig. 4A) and IL-17 (Fig. 4B)  in aortic rings pre-incubated with MESAT, while spironolactone abrogated this effect. 
Furthermore, leptin expression was not different in MESAT tissue from control and MSEW mice, and spironolactone treatment reduced mRNA abundance similarly in both groups (Fig. 5C). In mice treated with vehicle, MSEW increased IL-17 in aortic rings pre-incubated with MESAT, while spironolactone seems to abrogate this effect (Fig. 5D). Notably, increased IL-6 levels in gWAT from MSEW mice were blunted by spironolactone treatment (Fig. 5E). Overall, both MSEW and spironolactone treatment showed a main effect to reduce TGFb mRNA expression in MESAT. MSEW was associated with an overall reduction in TNF mRNA abundance in MESAT (Fig. 4E), while FABP4 was increased regardless of the spironolactone treatment (Fig. 4F)

Spironolactone abrogates the increased circulating IL-17 concentration in MSEW mice.
Circulating concentrations of IL-6 and IL-17 were increased in obese MSEW mice (Fig. 5). Spironolactone treatment did not influence plasma IL-6 (Fig. 5A) while reduced plasma IL-17 (Fig. 5B).



Discussion
This study identifies visceral adipose tissue-derived factors that may contribute to endothelial function impairment in obese female mice exposed to early life stress. Furthermore, the chronic pharmacological blockade of MR with spironolactone abrogated endothelial dysfunction in MSEW mice. Conversely, isolated aortic rings from control and MSEW mice displayed similar maximal relaxation when pre-incubated with PVAT explant media. Taken together, these findings suggest that visceral adipose tissue-derived factors may induce endothelial dysfunction in obese female mice exposed to MSEW, mediated, at least in part, by the MR receptor. 

We have previously reported that female mice exposed to MSEW display an exacerbated obesogenic response to chronic HFD, including greater glucose intolerance, visceral adipose tissue expansion, and higher blood pressure compared to control counterparts [17, 18]. Interestingly, chronic treatment with spironolactone induced a greater fat mass loss in female MSEW mice than in controls [19]. In this study, we aimed to investigate whether two different adipose tissue depots influence endothelial function in MSEW mice. 
Specifically, we examined the effect of PVAT and MESAT explant media on the maximal relaxation response of thoracic aortas from MSEW and control female mice. Our data indicate that visceral adipose tissue-derived pro-inflammatory factors, such as corticosterone, IL-6, and IL-17, could play a significant role in impairing endothelial function in female MSEW mice fed a HFD. This data suggest that MSEW exacerbates the role of visceral fat as an important factor contributing with the pathophysiology of metabolic disease[30, 31].
We have previously demonstrated that female MSEW mice fed a HFD show increased corticosterone production in peri-ovarian white adipose tissue, the same type of visceral adipose tissue used in the current study [19]. Here, we determined that corticosterone production is increased in MESAT from female MSEW mice compared to controls as well. Although corticosterone levels concentrations were not influenced by the spironolactone treatment in either group, increased concentrationslevels of glucocorticoids could contribute to the MR stimulation in endothelial cells of isolated aortic rings from female MSEW mice. 
From a technical standpoint, it is important to consider that we performed a first ACh-induced relaxation curve to ensure that all aortic rings treated with DMEM or explant media display a comparable relaxation capacity. No functional differences in precontraction levels or maximal relaxation were found between consecutive curves. Additionally, SNP dose-response curves also indicate that the impaired maximal relaxation in MSEW mice is mediated by an endothelium-dependent mechanism.

One limitation of this study is the assessment of endothelial function in a conductance vessel exposed to an explant media that is not in close contact with the vascular wall, unlike PVAT. Previously, we have reported that circulating corticosterone concentrations levels were similar in control and MSEW female mice fed a HFD[19]. However, the current findings support the hypothesis that MESAT derived factors could significantly impact resistance vessels in the mesenteric vascular bed. Our findings provide valuable insights for future studies testing the mechanisms by which MSEW may affect microvascular function and peripheral vascular resistance, potentially contributing to explaining the exacerbated increases in blood pressure in female MSEW mice fed a HFD previously reported using this model.

Another limitation is the use of a nonspecific MR antagonist. Spironolactone is used as an MR antagonist in patients with hypertension, cardiovascular disease, and acne [32-34] due to their ability to block the androgen or the progesterone receptors [35]. The use of a specific MR antagonist, such as eplerenone, or a fat-specific MR knockout would elucidate the contribution of MR signaling in the production of visceral adipose tissue-derived pro-inflammatory factors.

Whether MSEW influences the expression of MR in endothelial cells and to fully understand the mechanisms underlying the differences observed in vascular relaxation remain under investigation. Prior work from Belin de Chantemele’s lab has shown that endothelial dysfunction in obese and diabetic female mice is strongly influenced by MR signaling [36, 37]. Endothelial MR expression is higher in obese females compared to males, contributing to sex-specific differences in obesity-induced endothelial dysfunction, by promoting endothelial stiffness and impairing endothelium-dependent relaxation in both conduit and resistance arteries[38]. Leptin, a key activator of the aldosterone-MR axis in adrenal glands and plays a major role in cardiovascular damage in female obesity. Along these lines, obese MSEW female mice display higher circulating angiotensin II [29]and leptin[18], hormones known to increase aldosterone production in the adrenal glands[19]. These findings highlight the therapeutic potential of MR antagonists in preventing cardiovascular injury mediated by MR signaling in endothelial and smooth muscle cells, particularly in vulnerable populations such as those exposed to early life stress. Finally, although we normalized the amount of tissue used for explants, we observed greater effects of MESAT explant media from MSEW mice. This data supports the notion that increased visceral adipose tissue in MSEW mice could further exacerbate the detrimental effects of glucocorticoids on vascular function.

In conclusion, our study demonstrates that obese female mice exposed to MSEW display an exacerbated production of pro-inflammatory mediators in visceral adipose tissue, most likely through an MR-mediated mechanism. Forthcoming studies assessing the impact of these factors in the mesenteric bed microvascular endothelium may elucidate the contribution of this pathway to the exacerbated obesity-induced hypertension shown by female mice.

CLINICAL PERSPECTIVE
This study contributes to identifying the mechanisms underlying the increased cardiovascular risk associated with early life stress exposure in females. The identification of tissue-specific factors may help develop personalized medicine addressing health disparities.
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Figure Legends

Figure 1. Endothelial function in isolated aortas from HFD-fed control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO), pre-incubated with DMEM and adipose tissue weights: A) ACh-induced relaxation, B) top,  Maximal relaxation , C) PVAT weight, D) MESAT weight, E) PVAT explant tissue weight, and F) MESAT explant tissue weight. 

Figure 2: Endothelial function in isolated aortas from HFD-fed control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO), pre-incubated with adipose tissue explant media: A) ACh-induced relaxation curves pre-incubated with PVAT, B) Maximal relaxation pre-incubated with PVAT, C) -logEC50 pre-incubated with PVAT, D) ACh-induced relaxation curves pre-incubated with MESAT, E) Maximal relaxation pre-incubated with MESAT, C) -logEC50 pre-incubated with MESAT.

Figure 3: MESAT media explant concentrations of Aldosterone (ALDO) (3A) and corticosterone (CORT) (3B) in control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO).

Figure 4: MESAT gene expression of IL-6 (4A), IL-17 (4B), Leptin (4C), TGFb (4D), TNF (4E), FABp4 (4F) in control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO).

Figure 5: Plasma concentration of IL-6 (5A) and IL-17 (5B) in control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO).
Endothelial function in isolated aortas from HFD-fed control and MSEW mice treated with vehicle (VEH), pre-incubated with DMEM of adipose tissue explant media from A) PVAT and B) MESAT. 
HFD=High fat diet
MSEW=Maternal Separation and Early Weaning
PVAT=perivascular adipose tissue
MESAT=mesenteric adipose tissue
N=6-8 per group, * p<0.05 vs. control_VEH+MESAT, # p<0.05 vs. MSEW_VEH+DMEM

Figure 2. Endothelial function in isolated aortas from HFD-fed control and MSEW mice treated with spironolactone (SPIRO), pre-incubated with A) PVAT- explant media and B) 
MESAT- explant media. 
HFD=High fat diet
MSEW=Maternal Separation and Early Weaning
PVAT=perivascular adipose tissue
MESAT=mesenteric adipose tissue
N=6-8 per group,  p<0.05 vs. SPIRO+DMEM

Figure 3. Maximal relaxation in isolated aortas from HFD-fed control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO), pre-incubated with  A) DMEM, B) PVAT- explant media and B) MESAT- explant media.
HFD=High fat diet
MSEW=Maternal Separation and Early Weaning 
PVAT=perivascular adipose tissue
MESAT=mesenteric adipose tissue
N=6-8 per group, * p<0.05 vs. control_VEH+MESAT, # p<0.05 vs. MSEW_VEH+MESAT

Figure 4. MESAT hormonal production and gene expression in control and MSEW mice treated with vehicle (VEH) or spironolactone (SPIRO): A) media explant concentrationslevels of aldosterone, B) explant media concentrationslevels of corticosterone, and C) 11HSD1/11-HSD2 ratio mRNA expression. 
MSEW= Maternal Separation and Early Weaning. 
PVAT=perivascular adipose tissue
MESAT=mesenteric adipose tissue
N=6-8 per group, * p<0.05 vs. control_Spiro, # p<0.05 vs. MSEW_VEH


Figure 5. Experimental validation of the experimental approach: A) Preconstriction levels of control and MSEW isolated rings are not significantly different when preincubated with PVAT or MESAT explant media, B) Consecutive ACh-induced relaxation curves in the same isolated ring are not statistically different between groups, and C) SNP-induced relaxation is not different between groups in mice treated with vehicle (VEH) or spironolactone (SPIRO).
MSEW= Maternal Separation and Early Weaning. 
PVAT=perivascular adipose tissue
MESAT=mesenteric adipose tissue
N=6-8 per group.
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