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Gender Difference of Gut Microbiota in Liver Diseases
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Although sexual difference medicine is a relatively new concept, it is currently an important research area because different treatments
may be required according to gender. Gender-related differences in the epidemiology, progression, and treatment strategies of chronic
liver disease has been known for a long time, but there are few meaningful studies in most epidemiologic and clinical studies, but
gender differences in pharmacological treatment have been associated with dose, administration timing, and incidence of drug side
effects. Until now, the liver expresses androgen and estrogen receptors, so there are gender differences due to gene expression pat-
terns, immune responses, and metabolism depending on sex hormones. (Korean J Gastroenterol 2021,;78:24-26)
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Much work has been done in recent years to provide insight
into the pathogenesis of alcoholic liver injury (ALl). Liver injury
from alcohol has many components, including intrahepatic
events (such as hepatocyte alcohol metabolism, generation
of reactive oxygen species [ROS] that result in cellular oxida-
tive stress, loss of protective enzymes and transporters) and
extrahepatic stimuli, such as gut-derived endotoxin, induced
by ethanol exposure. These factors can act separately or in
concert to trigger common pathways involving an inflammatory
cytokine cascade.” These cytokines bring about interplay be-
tween different functional cell types in the liver, i.e. hepatocytes,
Kupffer cells, stellate or Ito cells, mononuclear cells, and
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neutrophils. The outcome of such interplay between biochemical
alterations and changes in stimuli is the induction of early
metabolic dysfunction in the form of fatty liver, followed possi-
bly by an inflammatory response (alcoholic hepatitis), and pro-
gression to a more progressive liver disease (fibrosis and cir-
rhosis).

The current model of ALl pathogenesis involves roles of
different cytokines that induce various transcription factors,
which in turn modulate expression of different genes.
Contributing to this injury is mitochondrial dysfunction, with
resultant reduced cellular ATP levels, increased oxidative
stress brought about by mitochondrial injury and altered activ-
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Fig. 1. Difference in phylum and family in gut microbiome of cirrhotic patients.

ities of enzymes such as CYP2E1 and NADPH oxidase, along
with a decrease in protective antioxidant enzymes such as
superoxide dismutase and glutathione peroxidase.2

Very little is known about possible direct effects of female
sex hormones on gut permeability. A recent report shows that
increased intestinal permeability is a factor in intrahepatic
cholestasis of pregnancy; this finding is relevant in that preg-
nancy is characterized by high levels of estrogen and
progesterone. A few studies have examined the effects of hor-
mones on liver-enterotoxin interaction. When female rats are
treated with a sublethal dose of endotoxin via tail vein, those
rats also treated with a combination of synthetic estrogen
and progesterone identical to that in oral contraceptives
showed pronounced gut permeability and liver injury, with in-
creased TNFa production by Kupffer cells.® However, these
studies used very high doses of hormones, and the hormones
were only used as a combination, and not separately.4

In an alcohol model, treatment of female rats with very
high doses of estriol, a very weak estrogen, resulted in in-
creased endotoxin levels and increases in Kupffer cell TNFo
and CD14 content.” Because these effects were blocked with
oral nonabsorbable antibiotics, the authors concluded that
the estriol treatment resulted in increased gut permeability.
In another study using burn and trauma/hemorrhagic models,
it was shown that estrogen decreased markers of gut injury,

whereas testosterone increased susceptibility. It should be
noted that the mechanisms in these models may differ from
that in ours, since in gut trauma models injury to the mucosal
barrier is acute and severe, whereas in alcohol models the
injury is chronic. Thus, hormonal changes in the acute gut
trauma models may be entirely different than in the chronic
alcohol models. In Caco-2 cells, estradiol treatment po-
tentiated alcohol-induced apoptosis, leading to speculation
that estrogen might increase gut permeability in vivo. With
respect to the liver, an interesting study using cultured hepatic
stellate cells showed that estradiol treatment reduced ROS
generation through the NADPH oxidase system, and also atte-
nuated TGFB1 expression, cell activation, MAPK pathways, as
well as fibrogenic responses. In contrast, progesterone treat-
ment increased ROS generation, TGFR1 expression, and stel-
late cell proliferation.6 Thus, a potential role of progesterone
in ALl should be considered.

In microbiome analysis, genus Lactococcus and Leuconostoc,
are more fluent in female. In alcoholic cirrhosis difference
can be seen in the phyrum and family (Fig. 1).

The evidence strongly points to greater risk for women for
developing severe ALl and cirrhosis than men. Although the
exact roles of female hormones have not yet been proven
or elucidated, women should exert caution by limiting their
alcohol intake to one drink or less per day to avoid the compli-
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cations of alcohol-induced liver injury.
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