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1 Introduction

Obesity is characterized by excessive fat accumulation, due to an imbalance between
calories consumed and expended. This syndrome is associated with an increased
risk of type 2 diabetes and cardiovascular diseases (Meigs 2010). Genetic, neuroen-
docrine, metabolic, behavioral and environmental factors contribute to the manifes-
tation and maintenance of obesity (Soubry et al. 2013; Sominsky and Spencer 2014;
Chavey et al. 2014).

Several reports have demonstrated that the intrauterine milieu and changes in
maternal metabolism may program the metabolic phenotype of the offspring
through physiological and/or epigenetic mechanisms (Cherif et al. 1996; Kalbe
et al. 2005; Catalano et al. 2009; Chavey et al. 2014). Maternal diabetes and/or obe-
sity were also associated with cardiovascular dysfunction in adult offspring and
increased mortality from cardiovascular events (Dabelea 2007; Reynolds et al.
2013). However, while paternal metabolic conditions are often not considered,
paternal metabolism can alter DNA and histone methylation and acetylation pro-
files, leading to alterations in gene expression. These epigenetic modifications are
propagated through the gametes to the offspring and may contribute to the develop-
ment of metabolic dysfunctions and its associated comorbidities in later life (Ng
et al. 2010; Soubry et al. 2013; Fullston et al. 2013).

Neonatal administration of monosodium glutamate (MSG) in rodents causes
lesions in different hypothalamic areas, resulting in metabolic and neuroendocrine
changes that lead to obesity (Olney 1969). MSG obese rodents show massive fat
accumulation (Balbo et al. 2000), hyperleptinemia (Kim et al. 2005), hyperinsu-
linemia, insulin resistance and hypertriglyceridemia (Hirata et al. 1997; Nardelli
et al. 2011). In addition, MSG hypothalamic obesity also causes vascular dysfunc-
tion with lower nitric oxide (NO) bioavailability and increased reactive oxygen spe-
cies production in vascular beds (Lobato et al. 2011).

The amino acid taurine (Tau) is present in high levels in mammalian tissues and
plays a role in the regulation of fat metabolism, in body glucose control and in car-
diovascular function (Ribeiro et al. 2009; Xu et al. 2008; Nardelli et al. 2011; Abebe
and Mozaffari 2011). In the former process, Tau demonstrates antihypertensive
actions (Abebe and Mozaffari 2011), vasorelaxation properties (Ristori and Verdetti
1991; Niu et al. 2008; Abebe and Mozaffari 2011) and retards the initiation and
progression of atherosclerosis (Murakami 2014). Here, we analyzed whether pater-
nal MSG hypothalamic obesity may influence adiposity, glucose tolerance and vas-
cular reactivity in later life in offspring. We also verified whether Tau supplementation
given to fathers modulates these effects.
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2 Methods

2.1 MSG Treatment, Tau Supplementation and Offspring
Groups

All protocols were approved by the local Animal Care and Use Committee (CEUA
Campus UFRJ-Macaé, license n°.: MACAEOQ1). Male Wistar rats received subcuta-
neous injections of MSG [4 g/kg body weight (BW); MSG group] or hyperosmotic
saline solution [1.25 g/kg BW; control (CTL) group] during the first 5 days of life
(Balbo et al. 2000). At weaning (21 days), the rats were distributed into the follow-
ing groups: CTL, MSG, and CTL and MSG supplemented with 2.5 % Tau in their
drinking water (CTAU and MTAU, respectively). At 90 days of age, all male rat
groups were mated with 90-day-old female CTL rats to obtain offspring that were
designed according to their fathers’ treatment as: CTL, CTAU, MSG and
MTAU. During mating, one male and three females were housed together for 8
consecutive days. Litter sizes were standardized to eight pups at postnatal day 1 to
control nutrition during the lactation period.

All rat groups were maintained on a 12 h light/dark cycle (lights on 07:00-19:00
h), controlled temperature (21 £2 °C) and allowed free access to food and water. All
experimental procedures listed below were developed in the male founders at 90
days of age. For female and male offspring groups, the experimental protocols were
evaluated at 150 days of age. During the entire experimental period, offspring
groups only consumed standard food and water.

2.2 General Nutrition Parameters

Body weight and food intake were measured once a week during the entire experi-
mental period in all offspring groups. At the end of the experimental period, all rats
were weighed and nasoanal lengths were measured to calculate the Lee index [BW
(g)"*/nasoanal length (cm)x 1,000] (Bernardis and Patterson 1968). Subsequently,
rats were euthanized by cervical dislocation and perigonadal and retroperitoneal fat
pads were collected and weighed. Blood samples were collected from the tip of the
tail and the plasma was used for insulin measurement by radioimmunoassay
(Ribeiro et al. 2010), and total cholesterol (CHOL) and triglyceride (TG) levels
using standard commercial kits, according to the manufacturer’s instructions
(Boehringer Mannhein®, Germany; Merck®, Germany and Wako®, Germany,
respectively). Plasma glucose was measured using a glucose analyzer (Accu-Chek
Performa, Roche Diagnostic, USA).
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2.3 Intraperitoneal Glucose Tolerance Test (ipGTT)

After a 12 h of fasting, blood samples were collected from the tip of tail from all rats
in the offspring groups to measure glycemia using a glucose analyzer (Accu-Chek
Performa, Roche Diagnostic, USA), before (0 min) and at 15, 30, 60 and 120 min
after an i.p. injection of glucose (2 g/kg BW).

2.4 Vascular Reactivity in Thoracic Aorta

At 150 days of age, male offspring were euthanized by cervical dislocation and the
thoracic aorta was immediately dissected. Adherent fat and connective tissues were
carefully removed, and the aorta was cut into rings of 2-3 mm in length. The aortic
rings were placed in a 10 mL vertical chamber containing Krebs Henseleit solution
(118 mM NaCl, 4.7 mM KCI, 1.2 mM KH,PO, 1.2 mM MgSO, 2.5 mM CaCl,, 25
mM NaHCO; and 11 mM glucose) maintained at 37 °C, pH 7.4, and continuously
gassed with carbogen (95 % O,/5 % CO,). Isometric tension was measured for each
aorta ring mounted between two hooks, one of which was attached to a force trans-
ducer (MLT0201; ADInstruments, Bella Vista, New South Wales, Australia).
Signals were conditioned (Power Lab 4/30, ADInstruments, Bella Vista, New South
Wales, Australia), displayed, and stored on a computer for analysis using LabChart
Pro software (ADInstruments, Bella Vista, New South Wales, Australia). After a
90 min equilibration period, concentration-response curves to phenylephrine (Phe;
0.001-10 pM) or acetylcholine (Ach; 0.001-10 pM) were recorded. Relaxations
were plotted as percentages of the contraction induced by 10 pM Phe (Raimundo
et al. 2006).

2.5 Statistical Analysis

Data are presented as means+SEM, with the number of determinations (n) indi-
cated. The pEC50 (—logE®?) was calculated by non-linear regression analysis.
Statistical analyses were carried out using two-way analysis of variance (ANOVA)
followed by the Duncan’s posttest (P<0.05) with the Statistica® Software version
7.0 (Statsoft, Tulsa, OK, USA) and graphs were performed using GraphPad Prism®
version 5.00 (GraphPad Software, San Diego, CA, USA).
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3 Results

3.1 Obesity Evaluation and General Nutritional Features
in Paternal Groups

Final BW and length in MSG-treated rats were lower than those of the CTL group
(P<0.05 and P<0.03; Table 1). MSG treatment efficiently induced obesity, since
the perigonadal and retroperitoneal fat stores were 104 and 178 % larger in the MSG
group compared to the CTL rats (P<0.0005 and P<0.0001, respectively; Table 1).
Tau-supplemented MSG rats exhibited a reduction of 20 % in the perigonadal fat
pads, when compared with non-supplemented MSG rats (P<0.02). However, Tau
treatment did not alter other obesity parameters such as BW and the retroperitoneal
fat depots (Table 1). In addition, despite no difference in glycemia at fasting and in
a fed state between MSG and CTL rats (Table 2), normoglycemia was maintained
in the MSG group by hyperinsulinemia under both conditions (P<0.02 and
P<0.005). MSG rats also showed hypertriglyceridemia under these nutritional con-
ditions (P<0.004), but presented normal plasma CHOL levels (Table 2). Tau sup-
plementation normalized TG plasma levels in the fed state, without altering the
other plasma biochemical parameters (Table 2).

3.2 Obesity Evaluation and General Nutritional Features
in Offspring Groups

Body weight in female and male offspring groups was measured weekly, as illus-
trated in Fig. 1a, c, respectively. No differences between MSG and CTL offspring
were observed in total BW, expressed by the area under the growth curve (AUC), as
registered during the experimental period (Fig. 1b, d). Total food consumption was
also similar in female and male MSG offspring (2,478 £ 16 and 2,742+ 71 g weeks™)
and in CTL offspring (2,599+64 and 2,924+97 g weeks™, respectively). At 150
days of age, final BW and length, and Lee index did not differ between female and
male MSG and CTL offspring (Table 3).

Table 1 Obesity parameters evaluated in 90-day-old male CTL, CTAU, MSG and MTAU rats

CTL CTAU MSG MTAU
BW (g) 371+£13* | 384+12° 298+37° 307+19°
Nasoanal length (cm) 24+0.7° 24+0.3 22+0.6° 22+0.4°
Lee index 300+7 300+1 3133 3035
Perigonadal fat pad (mg/g BW) 15.4+0.6° | 14.3+£0.9*° |31.5+£2.1> |25.1+1.6°

Retroperitoneal fat pad (mg/g BW) 12.1+£1.4* [12.8+1.4* |33.7«1.7° |31.1x1.7°

Data are means + SEM (n=3-4 rats). Different letters represent significant differences (P <0.05)
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Table 2 Plasma biochemical parameters in 12 h-fasted and fed 90-day-old male CTL, CTAU,
MSG and MTAU rats
CTL CTAU MSG MTAU

Glycemia (mg/dL) Fasting | 105+3 1131 97+4 95+3

Fed 130+2 136+5 145+10 121+5
Insulinemia (ng/mL) Fasting |0.52+0.1* |0.75+0.1*" 1.18+0.3* | 1.34+0.2°

Fed 1.15£0.3* | 1.68+0.3% 4.61+0.7° |3.2+0.9"¢
TG (mg/dL) Fasting |75+6° 757 143+21° 116+19°

Fed 97+7¢ 87+6° 158+7° 97+9°
CHOL (mg/dL) Fasting |50+4 606 62+5 63+6

Fed 45+5 53+10 53+3 566

Data are means + SEM (n=5-7 rats). Different letters represent significant differences (P <0.05)
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Fig. 1 Changes in body weight (BW) in female (a) and male (b) offspring from male MSG and
CTL rats supplemented or not with Tau. Means+SEM (n=3-10) of total BW registered during 18
weeks in female (c¢) and male (d) offspring from male CTL, CTAU, MSG and MTAU rats
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Table 3 Obesity parameters in 150-day-old female and male offspring from male CTL, CTAU,

MSG and MTAU rats
CTL CTAU MSG MTAU

BW (g) Female 232+4 233+4 244+6 226+4

Male 382+12 397+6 357+12 423+7
Nasoanal length (cm) Female 21+0.3 22+0.3 21+0.2 21+0.2

Male 24+0.4 25+0.4 24+0.3 25+04
Lee index Female 2905+4 290+3 299+3 2905+1

Male 295+2 286+4 296+3 299+4
Perigonadal fat pad Female 10.7+£2.22 24.1£1.8°  |21.6+1.2% 17.0£2.2¢
(mg/g BW) Male 12.2+0.8 12.7+1.1 145+1.6 13.9+£2.0
Retroperitoneal fat pad Female 9.8+2.1* 247+1.6° |242+2.8° 17.0+2.2°
(mg/g BW) Male 8.2+0.5 8.1x1.2 8.7£0.9 9.7£2.2

Data are means = SEM (n=3-10 rats). Different letters represent significant differences (P <0.05)

Table 4 Biochemical parameters in 12 h-fasted 150-day-old female and male offspring from male
CTL, CTAU, MSG and MTAU

CTL CTAU MSG MTAU
Glycemia (mg/dL) Female |105+2 111+4 114+2 104+4
Male 104+3 102+3 113+3 110+1
Insulinemia (ng/mL) Female [0.53+0.08 |0.57+0.15 0.65+0.09 |0.37+0.05
Male 1.3+0.2 1.0+0.2 0.9+0.2 1.13+0.2
TG (mg/dL) Female |98+13 101+14 104+18 97+10
Male 64+7 84+20 71+14 64+3
CHOL (mg/dL) Female |85+7 717 84+7 614
Male 96+6 99+11 88+5 92+10

Data are means+=SEM (n=3-10 rats)

In contrast, perigonadal and retroperitoneal fat pads were 50 % and 60 % higher,
respectively, in female MSG offspring, when compared with CTL offspring
(P<0.002 and P<0.005, respectively). No difference between fat stores was
observed between male MSG and CTL offspring (Table 3). In addition, both female
MTAU and CTAU offspring from fathers that were supplemented with Tau pre-
sented higher perigonadal and retroperitoneal fat weights than the CTL group
(P<0.04 and P<0.005; Table 3). In addition, plasma glucose, insulin, TG and
CHOL levels were similar between offspring from MSG and CTL fathers that were
supplemented or not with Tau (Table 4).

Figure 2 shows an ipGTT in 150-day-old female and male offspring from MSG
and CTL fathers that were supplemented or not with Tau. Fasting glucose levels did
not differ between the groups. After a glucose load, plasma glucose reached a peak
at 15 min of the ipGTT in all female (Fig. 2a) and male (Fig. 2c) offspring rat groups
and returns to basal glucose conditions after 120 min. No alterations in glucose



756 V.d.F. Ledo et al.

A b
g .

~ 450- = kﬁ% - /

%3‘% o 'g E 200004 %

\ g3 _

T . \E-'::::::::::;: § 10000 %
50+ . . . . o %

- Time (min) : | - CTL CTAU MSG MTAU

©- CTL
-+ CTAU
450 0 MSG ) Eae
_ - MIAU '= 15000-
gasu 'I g B
£ § E o
= g 3 10000
g - = £
E‘ZSII- f O —
s
5000+
150 -

T T T 0 T
¢ 30 60 %0 120 CTL CTAU MSG MTAU
Time (min)

Fig. 2 Plasma glucose concentrations during an ipGTT in 150-day-old female (a) and male (b)
offspring from male MSG and CTL rats supplemented or not with Tau. The figures show blood
glucose levels before and after an i.p. injection of glucose (2 g/lkg BW). Means+SEM (n=3-10)
of total glycemia during ipGTT in female (¢) and male (d) offspring from male CTL, CTAU, MSG
and MTAU rats

levels during ipGTT or total glycemia expressed by the area under glucose curves
(AUC) were observed between the groups (Fig. 2b, d).

3.3 Vascular Reactivity in Thoracic Aorta from Male Offspring

Figure 3a shows that the maximal vasoconstrictor response to Phe was similar in
aortas from MSG (1.8+0.1 g) and CTL male offspring (1.7+0.1 g), and Tau supple-
mentation did not alter this parameter in MTAU and CTAU offspring (1.7+0.2 and
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Fig. 3 Dose-response curves for Phe (a) and Ach (b) in isolated rat thoracic aortas from 150-day-
old male offspring from CTL, CTAU, MSG and MTAU rats. Data are means+SEM (n=7-14
independent experiments). *MSG offspring is different from CTL under the same [Ach] evaluated
(P<0.05)

1.6+0.1 g, respectively). Also, the potency of Phe was not significantly altered in
aortas from MSG (pECsy, MSG 7.1+0.1 and CTL 6.7+0.1), and after Tau supple-
mentation (pECs;, MTAU 6.9+0.1 and CTAU 6.7+0.1).

The dose-response relaxation curves in response to Ach (0.001-10 pM) are pre-
sented in Fig. 3b. Ach-induced maximum relaxation was significantly reduced in
aortas from MSG male offspring (36+4 %) in comparison with CTL aortas
(64+1 %; P<0.03), although pEC50 was not significantly altered (pECs,, MSG
4.4+£0.3 vs. CTL 6.4+0.2; Fig. 3b). Tau supplementation in MSG fathers prevented
endothelium dysfunction in their offspring, since MTAU descendants showed similar
maximal relaxation (61+4 %) and pECs, (6.1+0.2) in response to Ach as observed
in CTL offspring (Fig. 3b).

Vascular reactivity of aortas from the female offspring did not differ between the
groups (data not shown).

4 Discussion

Our data show that Tau supplementation prevented fat deposition and hypertriglyc-
eridemia in male MSG obese rats. In addition, we demonstrate that MSG hypotha-
lamic obesity in fathers may program metabolic and vascular dysfunction in their
progeny. As such, higher body fat accumulation in female offspring and reduced
endothelium-dependent vasodilatation were observed in MSG descendants. Tau
treatment in male founders did not prevent fat deposition in female MTAU off-
spring, whereas male MTAU progeny showed similar Ach-induced vasodilatation in
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the thoracic aorta, indicating, for the first time, that this amino acid, when adminis-
tered to MSG-hypothalamic obese fathers, may prevent vascular dysfunction in
their offspring.

As expected, neonatal treatment with MSG efficiently increased perigonadal and
retroperitoneal fat depots and induced hyperinsulinemia and hypertriglyceridemia,
but lowered BW and body length in the paternal group. All these hypothalamic
obesity characteristics have been reported previously (Balbo et al. 2000; Nardelli
etal. 2011; Ribeiro et al. 2013, 2014). Although the mechanism of action that leads
to obesity in MSG rodents is not completely understood, some reports suggest that
neuroendocrine dysfunction and impaired fat metabolism may contribute to the
manifestation of obesity (Hirata et al. 1997; Dolnikoff et al. 2001; Kim et al. 2005;
Scomparin et al. 2009).

Several potential therapeutic and preventive actions of Tau against obesity devel-
opment and its comorbidities have been reported (Nakaya et al. 2000; Nandhini
et al. 2005; Tsuboyama-Kasaoka et al. 2006; Xiao et al. 2008; Ribeiro et al. 2012;
Batista et al. 2013). Here, we confirm data regarding the preventive effect of Tau
supplementation against body fat accumulation and hypertriglyceridemia in MSG
rats (Nardelli et al. 2011). This effect may be related to the actions of Tau on lipid
metabolism, as Tau supplementation is known to decrease circulating and hepatic
levels of CHOL and TG in high-CHOL fed rats (Choi et al. 2006; Fukuda et al.
2011), and prevents adiposity in high-fat diet mice (Tsuboyama-Kasaoka et al.
2006; Batista et al. 2013) and in Otsuka Long-Evans Tokushima Fatty rats (Nakaya
etal. 2000). Accordingly, overweight and obese non-diabetic subjects supplemented
with 3 g Tau per day for 7 weeks exhibited decreased TG plasma levels (Zhang et al.
2004). These lower circulating TG levels were probably due to a suppression in
hepatic TG secretion (Chen et al. 2004) and higher hepatic fatty acid oxidation,
since Tau increases carnitine palmitoyltransferase 1 activity in the liver of high
CHOL fed rats (Fukuda et al. 2011). The “antiobesity” effects of Tau may also
occur in adipose tissue, since Tau enhances gene expression of several factors
involved in energy expenditure in white adipose tissue (Tsuboyama-Kasaoka et al.
2006). This amino acid increases protein-kinase A activity in this tissue, enhancing
lipolysis and decreasing the inhibitory action of insulin upon this process (Pina-
Zentella et al. 2012).

The maternal metabolic condition as a determinant of the metabolic status in
offspring has been extensively investigated (Cherif et al. 1996; Kalbe et al. 2005; de
Campos et al. 2007; Catalano et al. 2009; Chavey et al. 2014). However, few studies
have looked at the father’s role in such a process (Ng et al. 2010; Soubry et al. 2013;
Fullston et al. 2013). Here, we verified that female MSG offspring showed larger fat
depots (Table 3), despite demonstrating no modifications in BW, food consumption
and glucose tolerance (Figs. 1 and 2 and Table 3). These findings are similar to those
of a previous study in which female offspring from MSG mothers manifest obesity
at 7 months of age (Campos et al. 2008), indicating that both male and female MSG
parents may program fat accumulation in their progeny. Another report showed that
offspring from fathers that were fed a high-fat diet did not show alterations in adi-
posity or plasma lipid levels, but rather demonstrated disruption of glucose
homeostasis due to lower insulin secretion (Ng et al. 2010). As such, we suggest
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that glucose intolerance and fat metabolism disruption can be observed in both male
and female offspring from MSG fathers.

As discussed above, Tau has several actions that may prevent body fat accumula-
tion; however, we observed that female MTAU offspring exhibit higher perigonadal
and retroperitoneal fat stores (Table 3). These data suggest that although this amino
acid improves lipid metabolism in MSG fathers, the effect is not propagated to the
female progeny. Additionally, we demonstrated that Tau can impair fat metabolism
in offspring, since female CTAU descendants also have larger fat stores (Table 3).
Similar deleterious actions of Tau upon adiposity in progeny have been reported.
Greater BW gain, body fat deposition and insulin resistance were evidenced in
female offspring from dams supplemented with Tau (Hultman et al. 2007). Li et al.
(2013) reported that, while Tau supplementation in pregnant rats submitted to an
obesogenic diet normalized some hepatic inflammatory markers in female off-
spring, greater mortality was observed in neonates from control dams supplemented
with Tau. These observations together with our results suggest that high Tau levels
may have adverse effects on the preconceptional period and in normal pregnancy,
changing fat metabolism in the offspring. It is possible that Tau modulates gene
expression by epigenetic mechanisms.

In humans, maternal obesity and/or diabetes may predispose to cardiovascular
dysfunction in offspring (Dabelea 2007; Reynolds et al. 2013; Marco et al. 2012;
Gaillard et al. 2014). This metabolic imprinting in offspring has also been replicated
in experimental models (Torrens et al. 2012; Turdi et al. 2013; Fan et al. 2013).
Here, isolated thoracic aorta from male offspring of MSG-hypothalamic obese rats
showed a clear impaired relaxation in response to Ach (Fig. 3). Remarkably, a
decreased cholinergic action in mesenteric vascular beds from MSG-treated rats has
been described (Lobato et al. 2011). Therefore, our results demonstrate that obesity
and vascular dysfunction in MSG fathers involves an intergenerational mechanism.
Previously, only the influence of maternal obesity on vascular dysfunction was
reported. Male mice offspring from obese dams and those fed on a high-fat diet after
weaning, showed lower Ach-induced relaxation in femoral arteries due to lower NO
but higher superoxide production (Torrens et al. 2012). Similarly, isolated abdomi-
nal aorta from non-human primate (Macaca fuscata) offspring of obese mothers
that consumed an obesogenic diet after weaning exhibited a decrease in Ach-
induced relaxation, enhanced intima thickness and pro-inflammatory markers in the
abdominal aortic wall (Fan et al. 2013).

We also evaluated in MSG offspring the effect of Tau supplementation given to
the fathers on vascular reactivity. We verified that relaxation in aortas from MTAU
offspring was similar to that observed in the CTL group (Fig. 3). Tau supplementa-
tion has several known benefits for cardiovascular function (Xu et al. 2008; Abebe
and Mozaffari 2011). Tau supplementation decreases arterial blood pressure in
experimental models of hypertension (Abebe and Mozaffari 2011). The amino acid
also decreases basal contractile tone and induces relaxation in preconstricted arter-
ies in an endothelium-dependent pathway (Ristori and Verdetti 1991). This Tau-
mediated effect may occur due to activation of K* channels, since Tau-induced
relaxation in renal and mesenteric arteries was abolished in the presence of tetraeth-
ylammonium, a non-selective K* channel blocker (Niu et al. 2008).
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Tau may also contribute to vascular function in utero. Tau supplementation dur-
ing gestation reduces blood arterial pressure in offspring of stroke-prone spontane-
ously hypertensive rats (Horie et al. 1987); this prenatal effect was associated with
the antioxidant action of the amino acid (Lerdweeraphon et al. 2013). However, the
ability of Tau supplementation during the preconception period to prevent vascular
dysfunction in offspring was not observed. Thus, obesity is associated with changes
in the gamete milieu, leading to alterations in spermatozoa viability, gene expres-
sion and DNA methylation (Ghanayem et al. 2010; Fullston et al. 2013). In addition,
an altered imprint outcome was observed in neonatal children from obese fathers,
indicating that epigenetic alterations during the preconceptional period, induced by
life-style, malnutrition or obesity, may reprogram imprint marks during gametogen-
esis and early development (Soubry et al. 2013). Consequently, as Tau regulates the
oxidative stress, motility and survival of the spermatozoa (Yang et al. 2010), we
suggest that the high Tau milieu in MSG fathers may prevent epigenetic alterations
in their gametes, possibly protecting against vascular dysfunction in the next gen-
eration of rats. However, an adverse effect on adiposity in female offspring may
occur.

5 Conclusion

This study is the first report to demonstrate that MSG-hypothalamic obese fathers
may determine body fat accumulation and vascular dysfunction in the next genera-
tion. Tau supplementation given to MSG-treated rats prevented the development of
obesity, but this benefit was not propagated to female offspring. Normal aortic
relaxation, in response to Ach, was present in MTAU offspring, indicating that this
amino acid can prevent the intergeneration inheritance of cardiovascular dysfunc-
tion. Tau may act by regulating different epigenetic pathways in gametes, an effect
that warrants further investigation.
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