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Less Allergy?
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The latent form of TGF-8 administered orally is activated
by gastric acid in mice

Atsuhito Nakao
Department of Immunology, Faculty of Medicine
University of Yamanashi

Transforming growth factor- 8 (TGF-$) is a regulatory cytokine with a pleiotropic
role in immune responses. TGF-$ is secreted in a latent complex in which TGF- g
homodimers are non-covalently associated with homodimers of the pro-peptide called the
latency-associated peptide (LAP). The release of TGF-3 from its LAP is required for the
binding of TGF- 8 to the cellular receptors and subsequent activation (phosphorylation) of
intracellular signaling mediators of Smad2 and Smad3. Extensive work on the activation
of latent TGF- 3 led to two classes of putative TGF- 3 activators which liberate TGF-
from the constraints of LAP through either conformational change or LAP proteolysis. For
example, extremely low or high pH activates latent TGF- 3 by altering the structure of LAP
whereas certain proteases activate latent TGF- 3 through proteolytic digestion of LAP. In
contrast, the mechanisms involved in latent TGF- 8 activation in vivo are still only partially
understood.

Human milk contains a significant amount of the latent form of TGF- 3. The human-
milk borne TGF- 8 is thought to play a role in the development of both the intestinal barrier
function and mucosal immunity. However, it is unclear how the latent TGF- 3 in human
milk is converted into the active one in vivo to mediate its activity.

This study showed that recombinant human latent TGF- 8 or human milk-borne latent
TGF- B increased Smad-responsive promoter activity in MFB-F11 reporter cells at pH 1.2,
but not at pH 7.0, regardless of the presence or absence of the gastric protease pepsin. In
addition, mice treated orally with latent TGF- 8 (5 ug/mouse) showed significant increases
in the phosphorylation of Smad2 and TGF-3 and Smad7 mRNA expression in the small
intestine, which was inhibited by cimetidine (100 mg/kg, i.p.), an antagonist of histamine
H2-receptors. Similarly, mice treated orally with 1200 L of human milk containing latent
TGF-B (3 ug/L) daily for 2 weeks increased TGF- 8 and Smad7 mRNA expression in the
small intestine, and this expression was also inhibited by the anti-acid treatment. Therefore,
the latent form of TGF- g, such as TGF-8 in human milk, can be activated by gastric
acid following oral administration in mice. This process may therefore be involved in the
conversion of human milk-borne latent TGF- 8 to the active form in vivo. Given a potential
role of human milk TGF- 5 in the prevention of allergic diseases during infancy, these
findings might be also useful to develop infant formula maintaining TGF- S activity for
reducing the prevalence of allergic diseases in neonates and infants.



