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DPP IV

New and Emerging Clinical Applications Part I
By George Tardik ND

D

ipeptidyl peptidase IV (DPP IV) is present on the
brush border of the intestine, kidney, liver, surface
of T cells and other cells of haematopoietic origin, where
it is known as CD26. The blood soluble form of DPP IV
is identified as sCD26. In the pancreatic and common
bile duct, DPP IV is referred to as GP110.

DPP IV participates in the process of T cell activation and
is identical to the lymphocyte activation marker CD26.
Reduced DPP IV expression is directly associated with
carcinogenesis. Decreased expression of DPP IV has also been
linked to increased invasion and metastasis (Duke-Cohan 1995).
The lack or absence of DPP IV in the enterocyte of the
small intestine prevents the digestion of peptide fragments
that may in their undigested form elicit a host of
immune/inflammatory responses (Duke-Cohan 1995).
In the brush border, DPP IV plays a crucial role in the
breakdown of small peptides to form di- and tri-peptides
that can then be transported across the intestine. Partial
digestion of gluten proteins and milk proteins has been
linked to exacerbation of gastrointestinal symptoms and
other systemic parameters in a number of conditions.
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DPP IV – Gluten sensitivity
Celiac sprue can manifest in infancy and childhood
after introduction of cereals into the diet. A child
may present with failure to thrive, apathy, anorexia,
pallor, generalized hypotonia, abdominal distention,
and muscle wasting. Those with ‘Gluten sensitivity’
may have similar findings, but may not express the
degree of villous atrophy as those with Celiac sprue
(Duke-Cohan 1995). What is common between
those with Celiac sprue and those with ‘gluten
sensitivity’ is reduced expression of DPP IV
(Hadjivassiliou 1999).
The syndrome of gluten sensitivity is contingent
upon intolerance to dietary gluten and is
immunologically mediated with strong association
with certain human leukocyte (HLA) class II alleles.
The vast majority of patients with gluten sensitivity
have the HLA DQ2 allele (Hadjivassiliou 1998). Of
those with gluten sensitivity, approximately 6% of
those may have neurological complications
(Hadjivassiliou 1999). Histological abnormalities
range from normal to subtotal or total villous atrophy
of the small intestinal mucosa (Hadjivassiliou 1999).
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“Therefore, the alteration in DPP IV peptidase enzymatic activities
in the brush border of the small intestinal epithelial cells may be
responsible for an incomplete degradation of gluten, resulting in
the production of toxic peptides.”

Those with gluten sensitivities often report improvements
on the “Elimination diet” but clinicians may find compliance
and total abstinence of gluten and dairy rich foods to vary.
In children with Celiac sprue the treatment thus far has been
a lifetime removal of gluten rich foods. The genetic basis for
DPP IV supplementation is based on the assertion that there
is a defective gene that codes for DPP IV in those with celiac
disease (Clot 2000). Biopsies of the proximal small intestine
of children with Celiac disease have shown to cytochemically
have significantly decreased DPP IV enterocyte activity.
It has also been suggested that there are two polymorphisms of
DPP IV and this may increase the susceptibility in acquiring
celiac disease (Clot 2000). Therefore, the alteration in DPP
IV peptidase enzymatic activities in the brush border of the
small intestinal epithelial cells may be responsible for an
incomplete degradation of gluten, resulting in the production
of toxic peptides. Clinical trials utilizing oral supplementation
of DPP IV in humans is currently not available. This is
alarming as the in vitro data and evidence to support lower
levels of enterocyte DPP IV concentration in humans has
been verified (Meester 2003, Shan 2002). Abeit, enzymes are
not a substitute for exclusionary diet, the addition of DPP IV
may lessen or remove excess dietary exorphins that aggravate
biochemical and immunologic problems associated with celiac
disease or those with gluten sensitivity.

DPP IV – Atopic Dermatitis
In newborns, the opiod active Casomorphins may be
enzymatically released from milk (β –casein). The
newborns gastrointestinal wall may be permeable to
β -casomorphins and the permeation of exogenous
β -casomorphins may be partly responsible for atopic
dermatitis in children (Koch 1988).
The permeability of the infant gut to undigested macromolecules
is higher than in the adults (Bjarnason 1995). This has also been
shown in children with autism (D’Eufemia 1996).
A wide range of reactions to β –casomorphin has been
described in the literature. Pseudoallergic reactions by
inducing histamine release from immune cells and a
possible link to Sudden infant death syndrome (SIDS) has
been suggested (Kurek 1996, Kurek 1999).
The bioactive peptide β –casomorphin from bovine source
may be related to multiple neurological manifestations,
ranging from postpartum psychosis to Type I diabetes in
children (Meisel 2000, Drash 1994). Before clinicians
jump to conclusions and blame cow’s milk for all
non-breast fed infant’s health concerns, it is important to
realize that that β –casomorphins are also present in
mother’s milk. It has been demonstrated that the presence
of β-casomorphin-5 and 7 (BCM-5, BCM-7) in human
milk during different phases of lactation may be linked to
atopic dermatitis. It seems counter intuitive that human
breast milk could possibly be responsible for causing atopic
dermatitis, as it’s vital to properly nourish the infants.
However, in the last century the number of breast-fed
children exhibiting atopic dermatitis symptoms has rapidly
increased (Arvola 2004). Atopic dermatitis (AD)
commonly affects infants and children and more than two
thirds demonstrate the beginning of disease within the first
year of life (Christophers 2001). Interestingly, there may be
a role for DPP IV in this disease process.
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“Furthermore, DPP IV activity in the infant’s with atopic
dermatitis were significantly lower in comparison with the
control group (91% of the results in the dermatitis group
were lower than the mean in the control group).”
To illustrate this connection between DPP IV
and atopic dermatitis in infants, researchers
collected blood samples from twenty-three
children with atopic dermatitis and from a
control group, which included 13 breastfed
healthy infants, without allergy symptoms
(Jarmołowska 2007). Samples of breast milk
from mothers of infant’s with
atopic dermatitis and from the mothers
with infants in the control group
were evaluated.
The results of the trial displayed a negative
correlation between DPP IV activity in infant’s
serum and casomorphin contents of mother’s milk
in only the infants with atopic dermatitis. This means
that in the allergic group, high level of casomorphins in
mother’s milk corresponded with low DPP IV activity in
infant’s sera. This was exclusively observed in the
group of mothers and infants with atopic
dermatitis, with no such relationship in the
control group. Furthermore, DPP IV activity
in the infant’s with atopic dermatitis were
significantly lower in comparison with the control group
(91% of the results in the dermatitis group were lower than the
mean in the control group).

Intervention of DPP IV in infants has never been
evaluated, however, treatment with probiotics
has been described in the literature (Kalliomaki
2001, Ouwenhand 2001, Viljanen 2006). A
unique method of increasing DPP IV activity
may be with supplementation of specific
bacteria. Specifically, Lactobacillus helveticus
and Lactobacillus rhamnosus are two unique
strains that contain analogs of DPP IV that
are recognized for their ability to digest
exorphins (gluteomorphins/casomorphins)
(Varmanen 2000).
The presence of the DPP IV analogs produced by
these bacteria (L. rhamnosus and L. helveticus) may
have an important role in treatment of atopic dermatitis
until oral DPP IV clinical trials are conducted.

DPP IV inhibitors – Is there a risk with long term use?
DPP IV has many other roles beyond aiding in the
breakdown of bioactive peptides in the gut.
CD26/DPP IV may serve as a useful marker in
oncology (Wesley 2004) and conversely, it may serve
diverse biological processes; including cell differentiation,
adhesion, immunomodulation, and apoptosis, functions critical
to control neoplastic transformation.

DPP IV evidence - highlights:
• Intestinal hydrolysis and assimilation of prolyl peptides in gliadin and casomorphins may decrease autoantibody production
and decrease the risk of neuroimmune dysregulation and autoimmunity.
• DPP IV plays a key role in modification, processing and/or inactivation of peptides (e.g. peptide hormones, various
cytokines, chemokines and neuropeptides).
• DPP IV has tumor suppressor function and regulates the activities of mitogenic peptides implied in cancer development.
• Analogs of DPP IV produced by Lactobacillus helveticus and Lactobacillus rhamnosus are recognized for their ability to
digest exorphins.
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DPP IV has also been shown to induce arrest and cell death in
prostate cancer cells (Wesley 2004). The ability of DPP IV to
regulate the cell proliferation, differentiation and apoptosis has
also been observed in other forms of cancer including: ovarian,
colon, lung, and melanocytic cancers (Wesley 1999, Wesley 2004,
Morrison 2004, Sedo 1994, Morimoto 1998). Based on this it is
alarming that new drugs have been developed that specifically
inhibits DPP IV.
Recently, DPP IV inhibitors have hit the market as
treatment for Type II diabetes. DPP IV rapidly inactivates
two hormones, Glucagon-like peptide 1 (GLP-1) and
glucose-dependent insulinotropic polypeptide (GIP).These
hormones play an important role in glucose homeostasis,
particularly in the postprandial period. In response to
nutrient intake, GIP (secreted from K cells located in the

duodenum and proximal jejunum) and GLP-1 (secreted from
L cells located mainly in the ileum) stimulate insulin secretion
(Drucker 2006, Mikhail 2006). GLP-1 inhibits postprandial
glucagon release, delays gastric emptying, and may promote early
satiety; actions that attenuate the increase in blood glucose after
meals (Mikail 2006). Therefore, GLP-1 has received a great deal
of interest as a potential antidiabetic drug. However, as stated
above, DPP IV rapidly inactivates GLP-1 and GIP (Barnett 2006).
Therefore, drugs that are “incretin enhancers” inhibit the action
of DPP IV and prolong the effect of GLP-1 and GIP, thus lowering
post-prandial glucose and reducing fasting glucose concentrations.
Given the diverse actions of DPP IV and its involvement in
processes related to cancer metastasis, long-term inhibition may
increase the metastatic potential of colon (Masur 2006) and
prostate cancer cell lines (Wesley 2005).
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