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Background: Due to poverty and the pervasive thin-body ideal, undernutrition poses a significant challenge in both developed
and economically undeveloped nations. Maternal nutritional deprivation has been linked to negative outcomes for the health of
the fetus, a higher chance of metabolic syndrome, and adult obesity.

Aim: Considering the functions of the liver, this study aims to assess the interface between maternal malnutrition and mor-
phological changes of the liver in the first and second generations of aged offspring.

Methods: This experimental study conducted in the Department of Anatomy, Histology, and Anthropology involved 26 rats
divided into 3 groups: a control group fed a standard diet, a group subjected to 50% dietary restriction before pregnancy, and
a group experiencing 50% dietary restriction before and during pregnancy. Histopathological examination was conducted on the
livers of both first- and second-generation rat offspring to assess the occurrence of hepatic steatosis, ballooning, inflammation, and
fibrosis. Data comparisons were performed using the Kruskal-Wallis test.

Results: Both the first- and second-generation experimental groups displayed a more pronounced steatosis and ballooning index
compared to the control group. In addition to this, both male and female progeny of the experimental groups exhibited higher
levels of steatosis and ballooning. Offspring of mothers undernourished before pregnancy demonstrated a more severe case of
steatosis, whereas offspring from mothers fed a low-calorie diet before and throughout pregnancy showed a higher ballooning
index. In the second generation, these changes were less profound than those seen in the first generation. Notably, both ex-
perimental groups of the first generation exhibited significantly higher levels of steatosis compared to their equivalent second-
generation counterparts.

Conclusions: According to this study, there is a link between maternal undernutrition and a higher risk of nonalcoholic
steatohepatitis or nonalcoholic fatty liver disease in the offspring’s later life.

1. Introduction

Undernutrition is a significant concern in economically
underdeveloped countries, as well as the issue of the pre-
vailing slim-body ideal in well-developed societies. Research
indicates that maternal nutritional deprivation can affect

fetal health and growth, leading to insulin resistance, an
increased risk of metabolic syndrome, and obesity in adult
life [1, 2]. The hypothesis of developmental origins of health
and disease (DOHaD) states that health problems in later life
arise from a difference between the actual postnatal envi-
ronment and that expected by the fetus during its
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developmental phase [3-6]. The physiological alterations
observed in offspring, along with disturbances in homeo-
stasis and overall well-being, may be attributed to changes in
tissue morphology that occur during in utero programming
processes, wherein the fetus acquires the ability to adapt to
early-life conditions [7-9]. This can be explained by de-
velopmental plasticity, which shows how the environment
changes during crucial periods of early life and determines
the actual development of the organism and the final
phenotype [3-5]. This concept is closely aligned with the
already mentioned DOHaD theory, which emphasizes that
early nutrition has a lasting impact on health throughout life
and across generations through epigenetic changes,
underscoring the importance of transgenerational research
for effective public health strategies [10, 11].

Numerous studies have been conducted in the field of
growth programming, investigating how maternal malnu-
trition influences the developing fetus’s body. Research has
been carried out on the lungs, pancreas, thyroid gland,
skeletal system, adipose tissue, and reproductive system
[12-17]. There are articles addressing the impact of maternal
undernutrition on the liver both in vitro and in vivo, yet
insufliciently. Studies in vitro showed elevated intracellular
triglyceride levels in hepatic cells cultured in amino acid-
deficient medium [18]. These findings are supported by
evidence from both human famine events and experimental
models, which had demonstrated that intrauterine un-
dernutrition can program liver metabolism and promote
hepatic fat accumulation in the offspring [19-21]. Notably,
previous detailed studies of the livers of malnourished
maternal offspring showed histological similarities to non-
alcoholic fatty liver disease (NAFLD) (called metabolic
dysfunction-associated steatotic liver disease [MASLD]) in
rats [22, 23]. Research on the relationship between mal-
nutrition and fatty liver is limited. While much attention is
given to overnutrition, undernutrition or nutrient imbalance
can be equally detrimental, especially during critical win-
dows of development. Caloric restriction has been shown to
impact offspring in both the short and long term. These
findings underscore the importance of maternal nutritional
status in shaping offspring liver health and metabolic pro-
gramming, highlighting the need for further clinical and
mechanistic studies in this area.

First-generation offspring have been well studied in
literature, primarily under conditions that existed during
pregnancy, leaving a notable gap in research concerning
second-generation offspring and preconception conditions.
In addition to this, it is crucial to highlight the limited
knowledge of histological changes in offspring organs during
maternal caloric deprivation not only during but also before
pregnancy. Therefore, this study seeks to assess the liver and
evaluate histopathological changes in the offspring of
mothers predisposed to a low-calorie diet not only during
but also before pregnancy. It aims to examine such changes
in both first-generation and second-generation offspring as
well. Through a comprehensive examination spanning both
pregnancy and prepregnancy phases across two generations,
this research seeks to show the enduring impact of maternal
nutritional status on liver health in subsequent generations
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and to advance the current understanding of the broader
spectrum of outcomes associated with maternal diet.

2. Materials and Methods

2.1. Experimental Groups. Virgin female Wistar rats
(healthy, 10-12weeks of age, weighing 220+20g) were
randomly divided into three distinct groups:

(1) First experimental group (EG-I): Rats in this group
were subjected to a 50% dietary restriction (10 g feed
per day) one month prior to pregnancy. During
pregnancy, they were provided with a standard diet.

(2) Second experimental group (EG-II): Rats in this
group were exposed to a 50% dietary restriction (10 g
feed per day) one month before and during the
pregnancy period.

(3) Control group (CG): Rats in this group were pro-
vided with a standard, normal diet throughout the
experimental period. The recommended daily al-
lowance of nutrients was 20 g per day.

The feed from Kiss Py (Terra Animalis, Kaunas, Lith-
uania) had a well-balanced composition, including chips
(corn, wheat, and hay), wheat, oats, locust beans, maize,
barley, pea flakes, corn flakes, two-colored sorghum, saf-
flower seeds, sunflower seeds, wheat popcorn, dried carrots,
peas, and peanuts. This feed met the nutritional needs of
rodents, providing optimal energy value.

All maternal rats were housed individually, while all
offspring rats were housed socially in groups of two in clear
polycarbonate cages with stainless steel wire lids and
hardwood shavings as bedding, under a 12/12-h artificial
light/dark cycle. Room temperature was maintained at
22+ 1°C, and tap water was available ad libitum throughout
the entire experimental period.

2.2. Breeding and Sacrifice of Rat Offspring. Upon completion
of the dietary intervention, the first-generation rat offspring
born to the rats in all three groups were raised on a standard,
normal diet. The first-generation female offspring were mated
at 10-12 weeks of age with male breeders from outside the
study. Subsequently, at the age of 20 months, these first-
generation offspring were humanely sacrificed for the ex-
periment. Similarly, second-generation rat offspring resulting
from the mating of the first-generation offspring were also
provided with a standard, unrestricted diet and subjected to
sacrifice at the age of 20 months. The age of 20 months was
chosen to allow observation of lifelong effects, as it falls be-
tween middle and older adulthood in rats [24].

Details of the animal euthanasia method: Rats were deeply
anesthetized with a mixture of xylazine (Sedaxylan, Eurovet
Animal Health) and ketamine (Ketamidor, Richter Pharma).
The animals were then sacrificed by transcardial perfusion, first
with 0.9% NaCl solution for 3 min, followed by 15 min with 4%
paraformaldehyde in 0.1 M phosphate buffer solution, pH 7.4.

Note: All procedures involving animals in this study
were carried out in strict compliance with the ethical
guidelines and regulations governing the use of experimental
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FO Virgin female Wistar rats X male
CG | EG-I | EG-II
F1
Male rats Male rats Male rats
n=2 n=3 n=4
Femalezrats Female rats Female rats X male
n=

n=2 n=2
F2

Male rats Male rats
n=2 n=3

Female rats Female rats
n=3 n=3

Figure 1: The flowchart of the first- and second-generation rat
offspring in this experiment. FO: maternal rats, F1: first generation,
F2: second generation, CG: control group, EG-I: first experimental
group, and EG-II: second experimental group.

animals to ensure animal welfare and minimize any po-
tential suffering. The animal husbandry and experiments on
animals were carried out according to the national and
European regulations and were approved by the State Food
and Veterinary Service of the Republic of Lithuania (no. G2-
20, 2015).

A total of 15 rats from the first generation and 11 rats
from the second generation were subjects of analysis in the
experiment (Figure 1). The sample size was determined
based on our previously published data [8] and findings
from other researchers [10, 11], aiming to balance the sta-
tistical power of the experiment with the ethical consider-
ation of minimizing the number of sacrificed animals. As no
CG was established for the second generation, comparisons
were made between the second-generation experimental rats
and the first-generation CG.

2.3. Histopathological Examination and Evaluation of His-
topathological Changes. Tissue samples were fixed and
processed for embedding in paraffin using routine protocols,
and 4-pm-thick sections were cut using a microtome. He-
matoxylin and eosin staining was applied to these sections.
The analysis of histopathological changes was conducted
with the CellSens software tool (Olympus BX43, Germany).

The evaluation of histopathological changes in the liver
sections was carried out following the proposed criteria by
Brunt et al. [25]. To assess hepatic steatosis (Figure 2), 10
randomly selected vision fields from each section were ex-
amined under 40x magnification. In each of these fields, the
surface area of fat droplets was manually marked and cal-
culated with CellSens software. Additionally, hepatocyte
ballooning (Figure 2) was investigated within the same
selected fields, where both normal hepatocytes and

ballooned hepatocytes were counted to derive a ballooning
index (ratio). Additionally, inflammation and fibrosis in the
liver sections were visually evaluated (Figure 3).

2.4. Statistical Analysis. All observed histopathological
changes were thoroughly documented. Subsequently,
comparisons were made between all experimental groups
using SPSS Statistics for Windows, Version 29.0 (SPSS Inc.,
Chicago, Ill., USA) and Microsoft Excel 365 programs. Data
comparison was performed using the nonparametric
Kruskal-Wallis test with the Bonferroni correction. The
difference was considered significant when p <0.05.

3. Results

3.1. Comparative Analysis of First-Generation Rat Offspring
Histomorphological Changes

3.1.1. The Comparison of Histomorphological Changes by
Groups. In both the EG-I and EG-II, there was a significant
increase in steatosis and ballooning index compared to the
CG (p<0.001) (Figure 2) (Table 1). Comparing EG-I and
EG-II together, it was found that steatosis was more
expressed in the EG-I (p<0.05), whereas the ballooning
index showed a greater increase in the EG-II (p < 0.001). No
periportal inflammation or fibrosis was visually observed in
the CGs. However, all experimental groups exhibited these
manifestations (Figure 3), except for the absence of fibrosis
in the male EG-I.

3.1.2. The Comparison of Histomorphological Changes by Sex.
In both EG-I and EG-II females and males, steatosis, as well
as the ballooning index, showed an increase compared to the
CGs (p<0.001), except in the comparison between EG-I
males and the CG, where the increase in the ballooning
index was not statistically significant (Table 2). The ex-
pression of steatosis in EG-I males was more pronounced
than that in EG-I females (p <0.05). Additionally, the in-
crease in steatosis among EG-I males was greater than that in
EG-II males (p<0.001). In contrast, the ballooning index
was higher in EG-II males than in EG-I males (p <0.001).

3.2. Comparative Analysis of Second-Generation Rat Offspring
Histomorphological Changes

3.2.1. The Comparison of Histomorphological Changes by
Groups. In the second generation, a similar trend of his-
topathological changes was observed as in the first gener-
ation. Both the EG-II and the EG-I showed increased levels
of steatosis and the ballooning index compared to the CG
(p<0.001) (Figure 4) (Table 3). When comparing EG-I and
EG-IJ, it was found that steatosis was more pronounced in
the EG-I (p <0.05), whereas the ballooning index exhibited
a greater increase in the EG-II (p < 0.05). Visually evaluated
periportal fibrosis and inflammation did not exhibit a spe-
cific trend, except for the detection of these changes in all the
EG-I females.
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FiGure 2: Histopathological changes in the first-generation male control group and experimental male groups. The yellow arrow shows
macrovesicular steatosis, the green arrow shows microvesicular steatosis, and the black arrow shows ballooning degeneration. EG-I: first
experimental group; EG-II: second experimental group. (a) First-generation male control group. (b) First-generation male EG-I. (c) First-
generation male EG-IL

FIGURE 3: Inflammation and fibrosis in first-generation male rats of EG-I and EG-II. The yellow circle shows the inflammation site, and the
yellow arrows point toward the waved collagen fibers (fibrosis). EG-I: first experimental group and EG-II: second experimental group.
(a) First-generation male EG-I. (b) First-generation male EG-II.

TaBLE 1: Comparison by groups in the first generation.

Control group  First experimental group (EG-I) Second experimental group (EG-II)

Variables (n=4) (n=5) (n=6)
Steatosis percentage median (min; max) 0.165 (0.01; 0.93) 6.195 (0.16; 18.61)*° 2.505 (0.45; 11.99)*P
Ballooning index median (min; max) 1.340 (0; 3.7) 6.390 (0; 36.59)>¢ 25.390 (8.73; 65.54)>¢

*The difference compared to the control group was found statistically significant (adjusted p <0.001).
The comparison between EG-I and EG-II was found statistically significant (adjusted p < 0.05).
“Comparison between the EG-I and EG-II was found statistically significant (adjusted p <0.001).
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TaBLE 2: Comparison by sex in the first generation.

Control group

First experimental Second experimental

Variables group (EG-I) group (EG-II)

Female (n=2) Male (n=2) Female (n=2) Male (n=23) Female (n=2) Male (n=4)
Steatosis percentage median 0.065 0.345 2.650 7.960 2.155 2.635
(min; max) (0.01; 0.42) (0.04; 0.93)  (0.16; 8.84)*%  (4.36; 18.61)>°%  (0.84; 4.54)*  (0.45; 11.99)P<
Ballooning index median 0.825 2.105 12.390 4.975 30.225 23.670
(min; max) (0; 2.56) (0; 3.7) (1.33; 36.59)° (0; 29.92)¢ (15.38; 48.57)*  (8.73; 65.54)"¢

*The difference compared to the female control group was statistically significant (adjusted p <0.001).
"The difference compared to the male control group was statistically significant (adjusted p < 0.001).
“Comparison between male EG-I and EG-II was found statistically significant (adjusted p <0.001).
dComparison between male and female EG-I was found statistically significant (p < 0.05).

F1GURE 4: Histopathological changes in second-generation female experimental groups. The yellow arrow shows macrovesicular steatosis,
the green arrow shows microvesicular steatosis, and black arrow shows ballooning degeneration. EG-I: first experimental group; EG-II:
second experimental group. (a) Second-generation female EG-I. (b) Second-generation female EG-II.

TaBLE 3: Comparison by groups in the second generation.

Variables (n=4)

Control group First experimental group (EG-I) Second experimental group (EG-II)

(n=5) (n=6)

Steatosis percentage median (min; max) 0.165 (0.01; 0.93)
Ballooning index median (min; max) 1.34 (0; 3.7)

3.072 (0.19; 11.04)*"

1.143 (0.06; 10.56)*"

8.105 (0; 44.95)*" 20.163 (0; 67.48)*°

“The difference compared to the control group was statistically significant (adjusted p <0.001).
Comparison between the EG-I and EG-II was found statistically significant (adjusted p <0.05).

3.2.2. The Comparison of Histomorphological Changes by Sex.
In both EG-I and EG-II females and males, the steatosis and
ballooning index were more expressed compared to the CGs
(p <0.001), except for the ballooning index in EG-I males
and steatosis in EG-II males compared to the CG—these
changes were not statistically significant (Table 4). Addi-
tionally, it was observed that EG-I males showed a greater
increase in steatosis than EG-II males (p < 0.05).

3.3. Comparison of First- and Second-Generation Histo-
morphological Changes. It was found that steatosis in the
first-generation EG-I and EG-II showed a significantly
greater increase than that in the corresponding second-
generation EG-I (p <0.05) and EG-II (p <0.05) (Table 5).
Additionally, it was observed that steatosis was more

expressed in the first-generation EG-II males than in the
second-generation EG-II males (p <0.05) (Table 6).

4. Discussion

Liver biopsy has historically been considered the gold stan-
dard for confirming and differentiating between NAFLD and
nonalcoholic steatohepatitis (NASH) in clinical practice.
Although these conditions are recently referred to as MASLD
and metabolic  dysfunction-associated  steatohepatitis
(MASH), the terms NAFLD and NASH remain widely used in
older literature and will be used throughout this discussion for
consistency. The histological features mentioned—steatosis
for NAFLD and additional features like hepatocyte balloon-
ing, inflammation, and fibrosis for NASH—are indeed key
criteria used in the diagnosis [22, 26].
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TaBLE 4: Comparison by sex in the second generation.

Control srou First experimental Second experimental
Variables group group (EG-I) group (EG-II)

Female (n=2) Male (n=2) Female (n=23) Male (n=2) Female (n=3) Male (n=3)

Steatosis percentage median 0.065 0.345 1.956 3.438 1.984 0.374
(min; max) (0.01; 0.42) (0.04; 0.93) (0.19; 11.04)*  (1.16; 7.24)>  (0.09; 10.56)*  (0.06; 5.74)°
Ballooning index median 0.825 2.105 9.620 4.398 19.984 21.017
(min; max) (0; 2.56) (0; 3.7) (2.4; 18.02)° (0; 44.95) (5.69; 67.48)° (0; 47.62)°

*The difference compared to the female control group was statistically significant (adjusted p <0.001).
"The difference compared to the male control group was statistically significant (adjusted p < 0.001).
“Comparison between male EG-I and EG-II was found statistically significant (adjusted p < 0.05).

TasLE 5: Comparison by groups in the first and second generations.

Variables

First experimental group (EG-I)

Second experimental group (EG-II)

1st generation (n=>5) 2nd generation (n=5) 1st generation (n=6) 2nd generation (n=6)

Steatosis percentage median (min; max)  6.195 (0.16; 18.61)*
Ballooning index median (min; max) 6.390 (0; 36.59)

3.072 (0.19; 11.04)
8.105 (0; 44.95)

1.143 (0.06; 10.56)°
20.163 (0; 67.48)

2.505 (0.45; 11.99)°
25.390 (8.73; 65.54)

*EG-I comparison between generations was found statistically significant (adjusted p < 0.05).
PEG-II comparison between generations was found statistically significant (adjusted p < 0.05).

TaBLE 6: Comparison by sex in the first and second generations.

EG-I female EG-II female EG-I male EG-II male
Variables Ist gen 2nd gen Ist gen 2nd gen Ist gen 2nd gen 1st gen 2nd gen
(n=2) (n=3) (n=2) (n=3) (n=3) (n=2) (n=4) (n=3)
Steatosis percentage median 2.650 1.956 2.155 1.984 7.960 3.438 2.635 0.374
(min; max) (0.16; 8.84) (0.19;11.04) (0.84; 4.54) (0.09; 10.56) (4.36; 18.61) (1.16; 7.24) (0.45;11.99)* (0.06; 5.74)*
Ballooning index median 12.390 9.620 30.225 19.984 4.975 4.398 23.670 21.017
(min; max) (1.33;36.59) (2.4; 18.02) (15.38;48.57) (5.69;67.48) (0; 29.92)  (0; 44.95) (8.73; 65.54)  (0; 47.62)

Abbreviations: EG-I = first experimental group; EG-II = second experimental group; gen = generation.
“Male EG-II comparison between generations was found statistically significant (adjusted p <0.05).

This study identified similar histological characteristics,
aligning with the definitions mentioned earlier. Other
studies have attempted to identify the reasons behind the
onset of these diseases. It has been established that maternal
undernutrition can contribute to the development of these
particular features [18, 21, 27-29]. In order to adapt, em-
bryos undergo “foetal programming”—a term used to de-
scribe the energy alterations and metabolism that change to
ensure the growth of vital organs (e.g., heart and brain) by
reducing energy consumption in nonprimary organs (e.g.,
liver) [4-7, 17]. Animal studies were not the only approach
used to investigate whether maternal undernutrition causes
changes in offspring tissue and organ formation. The Dutch
cohort, which collected data from the Hunger Winter in
1944, and the Chinese “Great Famine” study also demon-
strated that mothers who experienced starvation cause long-
term metabolic changes in their offspring’s liver and increase
the likelihood of developing NAFLD [19, 26].

One of the main functions of the liver is to conduct
gluconeogenesis and lipogenesis. The offspring of un-
dernourished mothers undergo postnatal suppression of
certain hepatic genes, resulting in increased lipogenesis and
fat storage and decreased lipolysis [18, 20]. Fat accumulates
in the liver tissue as triglycerides so that gluconeogenesis can
occur [30]. Consequently, hepatic steatosis develops.

Both excess and deficiency of various maternal dietary
components (carbohydrates, proteins, fats, and so on) can
program the offspring toward metabolic diseases, exerting
lasting effects on liver development and metabolism through
distinct mechanisms [31-33]. Although many factors are
known to contribute to NAFLD, the mechanisms underlying
hepatic steatosis following maternal undernutrition remain
largely unclear. The majority of studies investigating the
mechanisms of steatosis development focus on the effects of
protein restriction. Dietary components such as amino acids
act as endocrine factors extracellularly and as intracellular
signaling mediators to regulate metabolism [18]. Therefore,
dietary protein-mediated signaling can influence metabolic
regulation, potentially leading to a NAFLD-like phenotype.

Severe maternal protein restriction may promote trans-
generational metabolic programming through dysregulation
of the adipoinsular axis and the development of hypothalamic
leptin resistance [10]. It is known that rats fed a low-protein
diet exhibit reduced serum insulin and insulin-like growth
factor I (IGF-I) levels, along with increased insulin resistance.
Some researchers have hypothesized that increased resistance
to insulin may contribute to the development of fatty liver
[21, 22]. However, some evidence suggests that triglyceride
accumulation in the liver may occur independently of insulin
signaling upregulation [18].
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In addition to these metabolic changes, increased pro-
duction of reactive oxygen species leads to chronic in-
flammation, which sustains hepatic steatosis and inflicts
damage on hepatocytes [34]. Our study revealed that while
steatosis was prominent in both experimental groups, it was
more expressed in the rat offspring of preconceptionally
undernourished mothers. Conversely, hepatic ballooning
was more prevalent in the rat offspring whose mothers were
fed a restricted diet before and during pregnancy. This
occurrence might be attributed to the fact that during
pregnancy, the fetus primarily relies on the mother for its
energy supply [3]. Therefore, ballooning of the liver may be
a sign of greater liver damage compared to steatosis.

We observed hepatic inflammation and fibrosis in the
experimental groups of our study. Observations may be
explained by a lack of dietary amino acids that stimulate the
secretion of fibroblast growth factor (FGF) 21, known for its
role in the development of fibrosis [35]. In addition, in-
flammatory responses are evident in the offspring of un-
dernourished mothers due to prenatal epigenetic changes
that lead to postnatal fat accumulation and inflammation
mediated by Kupffer cells or mitochondrial dysfunction
[3, 22, 36].

Studies report different sex-related findings. Studies
show that female offspring are more adaptive than male
offspring [1, 9, 15, 20]. Furthermore, certain studies propose
that females and males develop distinct patterns of strategies
in response to maternal undernutrition [37]. Our study
identified changes in both first-generation female and male
offspring.

The influence of maternal diet is known to affect not only
first-generation offspring but also second-generation off-
spring [10, 11, 13]. There are a limited number of studies
analyzing these changes in the second generation, making it
difficult to identify a trend. Nevertheless, several studies
revealed that second-generation male offspring had higher
body weight. However, as for the retina, some changes were
manifested in a positive direction and others in a negative
direction [8].

Our research showed that the majority of the observed
changes in the liver of the second generation were less
pronounced. This phenomenon may be attributed to the
liver’s greater plasticity in the context of maternal un-
dernutrition, rendering the liver more adaptable and re-
sponsive to changes. Thus, understanding the plasticity of
the liver in response to maternal undernutrition is essential
for elucidating the long-term health consequences for
offspring.

Since such experiments cannot be conducted on
humans, rats are a suitable model because they reproduce
quickly, allowing changes to be observed over several
generations, and their organ structures closely resemble
those of humans.

While this study presents certain limitations, it also
offers important contributions to a relatively underexplored
field. Firstly, the modest sample size may limit the extent to
which the findings can be applied to broader populations.
However, given the limited number of existing studies in this
area and the ethical considerations regarding animal welfare,

the study provides valuable insights that lay the groundwork
for future investigations. Secondly, the assessment of fibrosis
using histochemistry staining methods was not performed,
limiting a comprehensive evaluation of these aspects.
Nevertheless, the methodology used in this study is adequate
for detecting these histopathological changes. Additionally,
the histological analysis was performed manually, which
could introduce some variability. Nevertheless, the metic-
ulous analysis of the samples by several researchers enhances
the reliability of the findings.

5. Conclusions

The findings underscore the enduring impact of maternal
nutritional status on the liver health of subsequent gener-
ations. The presence of hepatic steatosis, hepatocellular
ballooning, and other histopathological alterations suggests
a transgenerational influence of maternal undernutrition on
the susceptibility to liver-related conditions in offspring. In
addition to this, there might be a link between a mother’s
undernutrition and NAFLD or NASH development in
offspring. This insight raises important considerations re-
garding the long-term consequences of maternal dietary
factors on liver health and emphasizes the need for com-
prehensive interventions and awareness to address potential
intergenerational health outcomes. Further research and
exploration into the underlying mechanisms of these
transgenerational effects would contribute valuable insights
to the field of maternal and child health.
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