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Dietary patterns high in fat contribute to the onset of cardiometabolic disease through the accrual of adipose tissue (AT). Lycopemsymtcarotenoid sh
exert multiple health bem® may disrupt these metabolic perturbations. The purpose of the present study was to evaluate AT development and obe:
associated metabolic outcomes in the neonate and weanling offspring of Sprague-Dawley mothers fed a high-fat diet (HFD = 50 % fat) with and wi
lycopene supplementation. Sprague-Dawley rats consumed either a normal fat diet (NFD; 25 % fat) or HFD throughout gestation. Upon delivery, h:
HFD mothers were transitioned to an HFD supplemented with 1 % lycopene (HFDL). At postnatal day 14 (P14), P25, and P35, pups were euthan
body weight was recorded, and visceral white AT (WAT) and brown AT (BAT) mass were determined. Serum redox status, adipokinesyglucose and i
matory biomarkers were evaluated, as well as BAT mRNA expression of uncoupling protein 1 (UCP1). The HFD was effective in inducing weight ge
evident by signtantly greater BW and WAT in the HFD group compared to the NFD group across all time points. Compared to HFD, the HFDL group
exhibited signcantly greater BAT with concomitant reductions in WAT mass, serum lipid peroxides and serum glucosant\bffégences were
observed in serum adipokinesammatory markers or UCP1 expression despite the aforementioned alterations in AT development. Results suggest t
dietary lycopene supplementation majyeirce metabolic outcomes during the weaning and post-weaning periods. Additional research is warranted
elucidate molecular mechanisms by which lycopaeades AT biology.
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Although previously considered benign, it is now well estab-

With the rising prevalence of obesity, it is no surprise thdished that WAT is a metabolically dynamic Stgahe
approximately 50 % of women enter pregnancy while overweigtitdocrine function of WAT contributes to cardiometabolic
or obes®. The increased risk for adverse pregnancy outcomesdisease onset through its disruption of metabolic homeostasis,
further compounded by the likelihood of these individuals tincluding redox and iammatory imbalance, as well as altera-
exceed gestational weight gain recommendations. Collectivityls in adipokine secretion and glucose dynamics. Humans
this excess adiposity during pregnancy has both short- and loatpo possess variable amounts of the thermogenic brown adi-
term implications for the developing foetus including increasg@@se tissue (BAT). While WAT and BAT share general prop-
birth weight and cardiometabolic disea$erisk erties, including their heterogeneous compositions and high

Maternal obesity and excess pregnancy weight gain promisteels of vascularisation and innervation, they are distinct in
increased white adipose tissue (WAT) stores in offspring their metabolic regulation and, thusuémce on human

Abbreviations:AT: adipose tissue; BAT: brown adipose tissue; BW: body weight; HFD: high-fat diet; HFDL: HFD supplemented with 1% lycopene; NFD: normal fat die
WAT: white adipose tissue; UCP1: uncoupling protein 1; Adiposity Index (Al); Malondialdehyde (MDA); Antioxidant Capacity (AC)
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healt. BAT is unique with its dense mitochondrial make-uphypothesised that lycopene supplementation wouldibéye
and expression of uncoupling protein 1 (UCP1), enabling it lter WAT and BAT development in offspring while concur-
uncouple oxidative phosphorylation and dissipate energy raatly improving circulating measures of metabolic health.
heat through a process known as adaptive thermd@enesis

Accordingly, these thermogenic cells have a high nutrient con-

sumption paired with an elevated energy expenditure, resulting

in increased whole-body energy expenditure with the potential

for reduced body weight (BW) and WAT accrual. Taken col-.

lectively, the metabolic perturbations of an obese pregnanézﬁed—pregnant Sprague-Dawley rats were purchased from

may be counterbalanced by the metabolic thesfeBAT. arles River (Wilmington, MA, USA). Animals arrived on
The development of BAT is heightened in the foetusthe” second day of gestation and were individually housed

because of its role in the physiological adaptations that ac:coll’1'?—der controlled conditions (23+1°C, 12-12h light-dark

pany the transition from an intra- to extrauterine environ-CyCIe) with free access to food and water. All procedures

menf’®. For example, large depots of BAT present in thevere compliant with the Guide for the Care and Use of

interscapular region of newborns support the maintenané@boratory Animals and apprO\{ed by the Insitutional

of core body temperature. BAT present at birth can increa; |'mal . Care and Use Committee (IA.CUC) of The

in mass via hyperplasia or hypertrophy throughout early ”fg,mversny of Alabama (Tus_caloosa_, AL, U.Blg) 0.

owing to its unique thermogenic genetic signature that is sus.—FOIIOWIng a 3-d acclimation pef'o‘?" animals were'rando—
% kcal from fat perd diet (normal fat diet,

: : . . : dtoa?25
ceptible to epigenetic programming. However, without the!1s€ o . .
appropriate stimuli to promote maintenance and/or initiatd\-D) O @ 50 % kcal from fat pusd diet (high-fat diet,

continued development, BAT stores will gradually declin'élFD) fqr the remainder of gestatl.on (Research D|§ts, New
rJrlnswmk, NJ, USA)Téble }. Animals were monitored

with ageing. Previous research suggests that a greater BA L

depot at birth is associated with reduced body fat gain duri IIIDyO aBd the dd;':_ly of p?rturltlokr: Y}’a?‘ﬁd IiIS: [p))ostnatal dahy

early life, equating to an attenuated child and adulthood ob s( )- pon defivery of pups, halt o the _grouop mothers

ity risk?. As such, investigating nutritional strategies tgvere tran5|t|on§d tolan HF.D supplemented with 1 /olyct_)pene

increase BAT development in the neonate and to preserF FEL; Lﬁcoz'tﬁjd'iﬁ’gf'or]rhlo %h BASF N.orthdArI\rlllggca,

this tissue throughout development is critical. orham Fark, ' )- The ot ers continue or
Carotenoids are a class of lipid-soluble compounds fou FD without lycopene supplementation through P25. This

ose was determined by previous studies showing no evidence

predominantly in fruits and vegetdtileA subset of carote- o N ) 4 with 1% |
noids has been demonstrated to metabolically activate adap {/éOX'C'ty In rat; that Were supp emented wit o lycopene
or up to 90 9. Beginning at P25, the pups were fully

thermogenesis. For examplearotene, -carotene and lutein L2 .

dose-dependently upregulate UCP1 expression in prim aned, transferred to individual cages, and directly fed the

mouse brown adipocydds Previous research also suggests iets of their respective mothers until study completion on
35. Diets were replaced daily throughout the study, and

that the vitamin A derivative retinoic acid increases UCFJf'i q i determined at the ti f ch
expression in BAT and augments its thermogenic capabilitié)ff consumption was determined at the time of change.
e amount of lycopene ingested was calculated from daily

in bothin vitrccell cultures anih vivaanimal modef$*?, T .
Acknowledging the emerging role of carotenoids in adapti\];gc’d consumption.
thermogenesis, continued investigation of other compounds
within this family is warranted.

Lycopene, a potent antioxidant with singlet oxygen quench-
ing abilities, is a carotenoid found most concentrated in tom&t P14, P25 and P35, pups from each group were euthanised
toes, tomato products and waternf&foihis carotenoid has ~ Via carbon dioxide inhalation and cervical dislocation with BW
been shown to exert multiple health bisnincluding antioxi- ~ recorded (P14 =four pups; P25=four pups; P35 =three
dant and anti-irammatory functionality, as well as improve-Pups). Blood collected from the vena cava was centrifuged,
ments in glucose dynamics and adifi6sity It is and the obtained serum was stored& °C until analysis.
unknown, however, whether lycopene metabolically activatéisceral WAT and interscapular BAT were harvested,
adaptive thermogenesis like other carotenoids and, thus, d4ighed, and snap-frozen in liquid nitrogen for storage at
rupts the ensuing dysfunction of an excessive energy burdefO °C. The adiposity index (Al) was determined as the
during pregnancy. Additionally, the antioxidant properties @tio of visceral WAT mass to BW at all time pgéints
lycopene are well established with its direct ingestion; yet, its
ability to impact metabolic health when consumed indirectly
during critical phases of development remains to be elucidated.
As such, the aim of the present study was to determine thi& All reagents and solvents for
in uence of lycopene supplementation on adipose tissmeethods described herein were purchased through Sigma-
(AT) development and a range of obesity-associated metabdlldrich (St. Louis, MO, USA) and VWR (Atlanta, GA, USA).
outcomes, including serum redox status, adipokines, glucd&erum lycopene extraction was conducted according to a
and in ammatory cytokines, in the neonate and weanling ofpreviously validated procedfeChromatographic separation
spring of Sprague-Dawley mothers fed a high-fat diet. It wagas carried out on serum samples collected from P14, P25,
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