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Alcoholic liver disease (ALD) is one of the most common liver
diseases worldwide yet there are currently no effective pharma-
cologic treatment options available [1]. More importantly, liver
transplantation remains the only definitive treatment for end-stage
liver failure [2]. The clinical manifestations of ALD exist as a spec-
trum of mild to severe disease ranging from simple steatosis to
alcoholic hepatitis and cirrhosis [3]. The pathophysiology of ALD
remains poorly understood, but is believed to be a combination of
various stressors such as oxidative and ER stress, inflammation and
a disruption of the gut-liver barrier [4,5]. The difficulty in develop-
ing viable treatment options for ALD lies in part in its pathologic
complexity and a lack of an effective mouse model that can reca-
pitulate the full spectrum of human disease. This is especially true
for advanced stages of ALD where there are currently no reliable
mouse models that can consistently reproduce alcohol-induced
liver fibrosis.

Alcohol injures hepatocytes, which sensitizes resident liver
macrophages (Kupffer cells) to mount a pro-inflammatory response
and is aided by the recruitment of circulating monocytes to release
inflammatory mediators such as IL-13, IL-6, MCP and TNFa [6].
Moreover, alcohol has been shown to cause gut dysbiosis and
leaky gut syndrome. Alcohol promotes the overgrowth of bacterial
genera that favor an inflammatory environment [7]. The injured
gut epithelium causes the leakage of bacterial products and pro-
inflammatory antigens to reach the liver via the hepatic portal
circulation. This further contributes to alcohol-induced liver injury
in a synergistic manner.

In the current issue of DLD, Kwong et al. [8] examined the role of
sphingosine kinase 2 (SphK2) in ALD. Whole body genetic knock-
out of SphK2 demonstrated a striking observation that a deficiency
in SphK2 potentiated alcohol-induced liver injury. The data show
that SphK2 deficient mice fed a 60-day alcohol diet produced severe
hepatic steatosis and increased liver injury compared to wild type
mice. In addition, SphK2 deficient mice had dysregulated hepatic
lipid metabolism genes and elevated levels of pro-inflammatory
mediators suggesting a causal role for SphK2 in the pathogenesis of
ALD. The data presented also underscored the functional protective
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role of SphK2 in ALD and extends beyond the liver. SphK2 deficiency
also proved to be pathologic in the small intestines and could be
contributing to alcohol-induced liver injury. Kwong, et al. demon-
strated that intestinal stem cell growth was attenuated in SphK2
deficient intestinal crypts and that histologic analysis revealed a
consistent pattern of small intestine epithelial disruption that is
potentiated with an alcohol diet. These results seem to support the
notion that a leaky gut promotes liver injury and ALD.

Kwong et al. were able to specifically link the clinical relevance
of SphK2 to the development of ALD. Specifically, the investiga-
tors were able to demonstrate a significant down-regulation of
SphK2 protein expression in the human livers of alcoholic cir-
rhosis patients. Typical liver pro-inflammatory cytokines such as
IL-1p3, IL-6, MCP, and TNFa were also up-regulated in these human
samples. Interestingly, bile acid transporter genes were increased,
which implicates bile acids as playing a potential role in the patho-
genesis of ALD. These data suggest that SphK2 is protective and
that SphK2 down-regulation could contribute to the progression of
ALD. Though this work by Kwong, et al. identified a novel role of
SphK2-deficiency in alcohol-induced liver injury, there are some
limitations to their study. The mouse model used in this study is a
global knock out of SphK2. In order to determine the exact role of
SphK2 in regulating hepatic lipid metabolism and alcohol-induced
liver injury, tissue and cell-specific knockouts of SphK2 would be
needed to address this. In addition, the role of SphK2 in regulat-
ing immune cells, such as Kupffer cells and neutrophils, remains
unclear. Overall, this study is novel in that it is the first to determine
the role of sphingosine 1-phosphate (S1P) and bile acid-mediated
signaling in ALD.

The human data presented by Kwong et al. also raises transla-
tional questions that could serve as important therapeutic targets
in the treatment of ALD. The down-regulation of SphK2 expression
seeninalcoholic cirrhosis and hepatocellular carcinoma is certainly
interesting. In addition, Iracheta-Vellve et al. have demonstrated
that modulating bile acids could ameliorate alcohol-induced liver
injury [9]. Previous studies from Nagahashi, et al. have shown
that conjugated bile acids can activate SphK2 via sphingosine 1-
phosphate receptor 2 (S1PR2) to regulate hepatic lipid metabolism
[10]. 1t would be worthwhile to determine whether modulating the
S1PR2 and SphK2 mediated S1P could attenuate the progression
from mild to severe ALD.
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