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Abstract: Ulcerative colitis (UC) is a form of inflammatory bowel disease (IBD (which characterized by
alternating phases of active inflammation and clinical remission with complications and extra intestinal
manifestations. Colonoscopy is highly sensitive and specific for detection of lesions. Biochemical markers are
a non-invasive way of objectively measuring inflammation in ulcerative colitis and can play an adjunctive or
primary role in the assessment of disease activity. It is likely that the combination of screening methods is more
effective than the use of any method alone. Dipeptidyl Peptidase (DPP IV/CD26) has an essential role in immune
regulation as a T cell activation molecule, a regulator of chemokine function and regulates signaling
transduction pathways. The aim of this work was to study the utility of serum DPP IV/CD26 in diagnosis of UC
and its relation to the disease activity. This study included 40 patients divided into two groups: Group I:
comprised 20 patients with UC and Group II: comprised 20 patients with irritable bowel syndrome (IBS) together
with 20 healthy control. The diagnosis was established on the basis of clinical history, laboratory (CBC, ESR,
liver and kidney function tests, PANCA), endoscopic and histological data. There was highly significant
decrease of DPP IV/CD26 levels in GI in comparison to control group, significant decrease in comparison to GII
and in GII in comparison to control group. Insignificant negative correlation between grades of UC and CD26
levels was found. There were highly significant decrease of Hb level, increase of ESR in G I in comparison to
GII, control group and significant increase of PLTs count in G I in comparison to control group while no
significant difference in WBCs, RBCs was detected among the studied groups. Also there was significant
increase of ALT in GI in comparison to GII, control group, highly significant increase of AST in GI in
comparison to GII, with no significant difference in the remaining results. From these results we concluded that
Dipeptidyl Peptidase (DPP IV/CD26) is involved in the pathogenesis of UC and it is a new, sensitive marker can
be added to endoscopy, biopsy but not replace them in diagnosis of UC. Its activity had inverse correlation
with the disease severity and it can be able to differentiate UC from IBS.
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INTRODUCTION quality of life [2]. In Arab  countries  the  prevalence  of

Ulcerative colitis is a chronic, non-specific relapsing white  populations   in   Europe  and  North  America  [3].
inflammatory bowel disease of the gastrointestinal  tract A thorough, well-designed, population-based, multi-
of unknown etiology with a complex genetic and regional epidemiologic study seems mandatory due to the
environmental etiology [1]. It negatively impacts patients' substantial  demographic  and  characteristic variability in

UC  falls  in  intermediate  range   of  that reported for
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IBD patients in our region  [4].  The  most  stimulating expression  defines  a  Th1/Th0  phenotype  among T
field of IBD research is the interaction among the three cells  and   correlates   with  enhanced  production of
major factors of the pathophysiology, including genetic Th1-like  cytokines.  In  addition,   DPP  IV/CD26
predisposition, environmental bacteria and immune inhibitors were shown to be effective in limiting immune
diregulation. The early inductive phases of these diseases activation processes and could modify the course of
are particularly difficult to study in humans because disease associated with an imbalanced T cell response
patients usually come to clinic only after their symptoms [13].
have been established [5]. Ulcerative colitis is limited to The aim of this work was to study the utility of serum
the mucosal layer of the colon. It almost invariably DPP IV/CD26 in diagnosis of UC and its relation to the
involves the rectum and may extend in a proximal and disease activity.
continuous fashion to involve other portions of the colon.
Patients with UC can have variable presentation. The MATERIALS AND METHODS
severity of which often correlates with the anatomic extent
of the disease. They typically present with bloody This study was conducted on 40  patients  admitted
diarrhea (often nocturnal and postprandial), passage of to  the  Tropical  and  Internal Medicine Departments of
pus, mucus, or both and abdominal cramps during bowel Al-Zahraa University Hospital, Cairo, Egypt. The patients
movements [6]. Ulcerative colitis is a clinical diagnosis, were 19(47.5%) males and 21 (52.5%) females. Their ages
confirmed by objective findings from endoscopic and ranged from 21 to 45 years with a mean ± SD of 36.4± 8.17
histological studies [7]. In UC: vascular marking are lost
due to mucosal engorgement giving erythematous The Inclusion Criteria Include: Adult patients with one
appearance. Also petechiae, exudates, touch friability and or more of the following clinical picture: bleeding per
frank hemorrhage may be present. In more severe cases rectum, diarrhea, constipation, alternating bowel habit,
may be profuse bleeding, copious exudates and macro abdominal pain, flatulence, presence of mucous in the
ulceration. Pseudopolyps signifying some degree of stool, weight loss and or anorexia.
chronicity [8].

Endoscopy is used for the evaluation of the extent The Exclusion Criteria Include: Patients with local
and activity of the disease and to assess complications causes of bleeding per-rectum e.g. piles, fissure, patients
like stricture, dysplasia and cancer, but it is an invasive with suspected toxic megacolon, colonic obstruction,
and costly procedure with a risk of serious complications colonic perforation, colectomy or proctocolectomy,
[9]. Biopsy can be used to confirm the diagnosis, it known cases of malignancy. Patients were divided into
characteristically reveals crypt abscesses and chronic two groups:
changes like branching of crypts, atrophy of glands and
loss of mucin in goblet cells [10]. Dipeptidyl peptidase IV Group I: Comprised 20 patients with UC, they were 8
(DPP IV) assigned to the CD26 cluster, a serine protease males (40%) and 12 females (60%). Their ages ranged from
with broad tissue distribution and known activity in 21- 45 years with mean ± SD of 35±9.3.The patients were
serum, participates in T cell activation and promotes a Th1 classified clinically according to Truelove and Witts
cytokine response, a function in part attributable to its Classification of the Severity of Ulcerative Colitis into
enzymatic activity [11]. Dipeptidyl peptidase is a (mild, moderate and severe).
multifunctional or pleiotropic protein expressed
particularly   on     epithelial     cells    and   lymphocytes. Group II: Comprised 20 patients with IBS, they were 11
A representative target peptide is glucagon-like peptide-1 males (55%) and 9 females (45%). Their ages ranged from
and inactivation of glucagon-like peptide-1 results in the 25- 43 years with mean± SD of 34.1±5.8.
development of glucose intolerance/diabetes mellitus and
hepatic steatosis. In addition to its peptidase activity, All patients were subjected to the following:
DPP-4 is known to be associated with immune stimulation, Clinical Part of the Work:
binding to and degradation of extracellular matrix,
resistance to anti-cancer agents and lipid accumulation Detailed History: with special emphasis: Symptoms
[12]. Hildebrandt et al. [11] hypothesized that the activity of lower GIT: diarrhea, constipation, alternating
of DPP IV in serum and expression of CD26/DPP IV in bowel habit, abdominal pain and its relation to bowel
lymphocytes may be altered in patients with inflammatory motions, bleeding per rectum, history of weight loss,
bowel disease (IBD). Apart from its enzymatic activity, its anorexia and symptoms of anemia.
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Complete physical and P R examination: to examine and citrate of magnesia 240ml PO and saline enemas until
the tone of the sphincter, any obvious lesions at the clear in the morning. The day of endoscopy: NPO after
anus and lower rectum and if the endoscopic midnight and saline enemas until clear, given two hours
preparation has been adequate. before the procedure.

Laboratory Investigations: Blood samples were taken. Medications: Diazepam (valium): 5-10mg slowly
Each blood sample was divided into three portions as intravenous antispasmodic: Hyoscin N-butylbromide
follows: (Buscopan) 20mg intravenous, it produces good colonic

First portion was collected into Na citrate-containing taken from any abnormal mucosa and were sent for
tube and used for estimation of prothrombin time histopathology. We used the fiberoptic colonoscopy
(PT) immediately. OLYMPUS.
The second portion was collected into EDITA
containing tube for CBC estimation using folly Statistical Analysis: Data were collected, reviewed and
automated cell counter and for ESR estimation by fed to the computer where statistical analysis was done
Westegren method. using the Statistic Package for Social Science Version 17
The third portion was put in a plan tube, left to clot (SPSS 17.0) for windows. Comparing groups was done
then centrifuged at 1600 rpm for 20minutes and serum using Student's t-test. Study of the relationship between
was separated and used for estimation: variables was done  using  correlation  coefficient

Liver and kidney function tests. at P-value of <0.05" and high significant at P-value of <
Hepatitis makers (HBsAg, HBc Ab) based on 0.001.
(ELISA) technique.
Perinuclear antineutrophil cytoplasmic antibodies (p- RESULTS AND DISCUSSION
ANCA) were done in patients with clinical signs and
symptoms suggestive of inflammatory  bowel disease The results and data were collected and analyzed in
using the indirect immunofluorescence technique. Tables 1-5 and Figure 1-4. As regard the result of personal

DPP IV/CD26: was detected by ELISA immunoassay Kits difference in age among the studied groups with a
from R&D Systems, Minneapolis, MN 55413, USA. significant female predominance in GI in comparison to
Catalogue number DC260.Standards, samples and GII. As regard, the main presenting symptoms in GI they
controls were pipetted into wells. After washing away any were, abdominal pain (Abd., pain), distention, blood in the
unbound substances, an enzyme-linked polyclonal stool, pallor followed by mucous in the stool, anorexia,
specific antibody for the DPPIV (sCD26) is added to the loss of weight while in GII were Abd., pain, distention and
wells a substrate solution is added to the wells and color alternating bowel habits while blood and mucous in the
develops in proportion to the amount of sCD26 bound in stool, anorexia were not present in GII. There were highly
the initial step. The color development is stopped and the significant decrease in hemoglobin (Hb) level, increase in
intensity of the color is measured and the micro titer plate ESR in G I in comparison to GII, control group at P value
was then read at 450nm wave length. The level of sCD26 (<0.001).  Significant  increase  in  platelets   count  (PLT)
was calculated from standard curve corresponding to the in G I in comparison to control group, while no significant
measured optical density. Minimum detectable limit of difference in WBCs, RBCs was detected among the
sCD26 ranged from 0.31-20 ng/ml. studied  groups.  Our  results  revealed  significant

Colonoscopy and Colonic Biopsy group  at  P  value (<0.05) and highly significant increase
Patient Preparation: Explain the procedure carefully to of AST in GI in comparison to GII, with no significant
the patients including risk associated with the procedure. difference  in  the  remaining  results  of  liver  function

The Standard Two Days Preparation: Two days prior to two patients were HCV, two were HBV. Concerning the
endoscopy: clear liquid diet and citrate of magnesia 240ml result of DPP IV/CD26 there was highly significant
per oral (PO). One day prior to endoscopy: clear liquid diet decrease  in its levels in GI in comparison to control group

relaxation for at least 5-10 minutes. Three biopsies were

(Pearson correlation).The level of significance was taken

data of the studied groups: there was no significant

increase of  ALT  in  GI in comparison to GII, control

tests.  In  GI  only  one  patient  was  HBV  while  in  GII
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Table 1: Age and sex distribution of the studied groups

Groups

-----------------------------------------------------------------------------------------------------------

Variables G 1 (n=20) G 2 (n=20) Control (n=20) P-value

Age Mean ±SD 35±9.3 34.1±5.8 31.4±7.01 (>0.05) (NS)

Sex Males No. 8 11 6 (<0.05) (S)

% 40% 55% 30%

Females No. 12 9 14

% 60% 45% 70%

Table 2: Comparison of complete blood picture between the studied groups

Groups

-----------------------------------------------------------------------------------------------------------------------------------------------------

Mean ± SD P-value

------------------------------------------------------------------ ------------------------------------------------------------------------

Variables Group I Group II Control GI/Control GII/Control G I/G II

WBCs (Thousands/cmm) 6.99±1.19 6.6±2.915 5.9±1.36 (>0.05)(NS) (>0.05)(NS) (>0.05)(NS)

RBCs (Millions/cmm) 4.08±0.46 4.5±0.4 4.23±0.72 (>0.05)(NS) (>0.05) (NS) (>0.05)(NS)

Hb (g/dl) 8.4±1.7 13.7±1.3 13.8±0.74 (<0.001)(HS) (>0.05)(NS) (<0.001)(HS)

PLTs (Thousands/cmm) 294.9±4.5 271±70.8 255±39.8 (<0.05)(S) (>0.05)(NS) (>0.05)(NS)

ESR 33.4±27.7 14.4±6.2 9.9±1.5 (<0.001)(HS) (<0.001)(HS) (<0.05)(S)

(NS): non Significant at p >0.05 (S): significant at p <0.05 (HS): highly significant at p<0.001

Table 3: Comparison of biochemical characteristics among the studied groups

Groups

-------------------------------------------------------------------------------------------------------------------------------------------------------

Variables G I (n=20) G II (n=20) Control (n=20) P-value GI/Control P-value GII/Control P-value G I/G II

ALT Mean 20.6 15.9 16.4 <0.05 S > 0.05 NS <0.05 S

±SD 6.7 4.3 5.5

AST Mean 22 16.4 18.7 > 0.05 NS > 0.05 NS <0.001HS*

±SD 5.3 3.3 4.6

PC Mean 97.5 97.9 101 >0.05 NS > 0.05 NS > 0.05 NS

±SD 3.2 3.03 8.4

S. Albumin Mean 4.3 4.5 4.5 > 0.05 NS > 0.05 NS > 0.05 NS

±SD 0.55 0.34 0.34

T. Bilirubin Mean 0.47 0.45 0.6 > 0.05 NS > 0.05 NS > 0.05 NS

±SD 0.25 0.14 0.2

CD26 Mean 3.1 4.5 6.1 <0.001 HS <0.05 S <0.05 S*

±SD ±2.09 ±1.76 ±3.2

**HS: highly significant at p<0.01 S: = 0.05 significant NS: non significant at p>0.05 

Table 4: Grades of UC and their Correlation with CD26 in GI

Item Mild Moderate Severe

N 4 6 10

% (20%) (30%) (50%)

R -0.0676

P-value 0.778 > 0.05 NS
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Table 5: Correlation between CD26 and studied variables in patients.

GI (20) GII (20)

Groups --------------------------------------------------------- ---------------------------------------------------------

Variables r P-value r P-value

Age 0.59 <0.05 S 0.11 > 0.05 NS

Hb -0.7 <0.05 S 0.01 > 0.05 NS

RBCs 0.09 <0.05 S 0.15 > 0.05 NS

WBcs o.04 > 0.05 NS -0.36 > 0.05 NS

PLT 0.45 <0.05 S -0.4 > 0.05 NS

ESR 0.01 > 0.05 NS 0.19 > 0.05 NS

ALT -0.32 > 0.05 NS 0.21 > 0.05 NS

AST -0.02 > 0.05 NS 0.41 > 0.05 NS

T.B 0.41 > 0.05 NS 0.01 > 0.05 NS

albumin 0.01 > 0.05 NS 0.21 > 0.05 NS

PC 0.43 > 0.05 NS -0.15 > 0.05 NS

Fig. 1: Comparison of the main clinical manifestations in Fig. 4: Comparison of mean ESR among the studied
the studied groups. groups.

Fig. 2: Comparison of Mean CD26 among the studied
groups.

Fig. 3: Comparison of mean Hb among the studied
groups.

at P value (<0.001) with significant decrease in GI in
comparison to GII and in GII in comparison to control
group at P value (<0.05). In GI there were significant
positive correlations between CD26 levels, age, RBCs and
PLTs &significant negative correlation with Hb while
there were negative correlations with ALT, AST, UC
grades, which were statistically insignificant while in GII
no correlations could be detected.

The prevalence of UC in Egypt is increasing  [14].
One of the most serious complications of ulcerative colitis
is the development of colorectal cancer (CRC). In Egypt,
colorectal carcinoma is one of the most common malignant
neoplasms, it is the fourth most common malignancy,
representing 6.1% of cancers in Egypt [15]. Colonoscopy
is the gold standard that can theoretically prevent CRC
and multiple studies have provided indirect evidence
regarding the higher benefits of colonoscopy compared
with other methods. However, the costs and risk of
complications, besides discomfort, have made this and
other invasive tests such as flexible sigmoidoscopy,
poorly accepted for population [10]. DPP-IV, assigned to
the CD26 cluster, is a pleiotropic enzyme expressed mainly
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on epithelial cells and lymphocytes; sCD26 originates blood platelets are the key element, linking the processes
from plasma membrane lacking its transmembrane and of hemostasis, inflammation and the repair of damaged
cytoplasmic domains [16]. tissues. Activation of blood platelets is connected with

As regard the personal data of our patients, the mean changes in their shape and the occurrence of the reaction
age of UC (GI) was 35±9.3 with female predominance this of release.
is close to Abdul-Baky et al. [3], who reported that the Our study demonstrated a highly significant increase
mean age of UC group was 32 years with a slight female in ESR level in GI in comparison to GII and to the control
predominance, while Al-Shamali et al. [17] reported that group with insignificant correlation with CD26, an
both sexes are affected at a similar rate and to a similar elevated sedimentation rate indicating that an
severity by UC. While in IBS (GII) the mean age was inflammatory process is present this agreed with
34.1±5.8 with male predominance (55%).On contrary, Kornbluth and Sachar [6]. Our results revealed statistical
Lovell and Ford [18] pointed that IBS affects men and significant increase of ALT in GI in comparison to GII,
women, young patients and the elderly. However, control group and highly significant increase of AST in GI
younger patients and women are more likely to be in comparison to GII, with no significant difference in the
diagnosed with IBS women are at slightly higher risk for remaining results of liver function tests. The liver may
IBS than men. Also our results in contrary to Ahmed et al. develop active inflammation, which usually subsides with
[19], who concluded that IBS is a prevalent disorder that appropriate treatment of IBD. Serious disease involving
affects females more than males and it has significant the liver affects only about 5% of people with IBD [21]. In
impacts on work, lifestyle and social well-being. In GI we UC (GI) serum DPP IV/CD26 activities are statistically
found a high significant increase in bleeding per rectum, highly significantly reduced (<0.001) compared to healthy
mucous in the stool, diarrhea, lose of weight and anorexia controls this is in agreement with Varljen et al. [24] and
in comparison to GII, this agreed with Fallahi [20] while no Hildebrandt et al. [11], who reported that the changes of
significant   difference     recorded      in    abdominal  pain, DPPIV in patients with IBD highlight alterations at an
abdominal distention between GI,GII. Schoenfield [21] interface between immune function and metabolism of
reported that abdominal pain is not a prominent symptom peptide hormones, with potential importance for the
for most patients. It may be mild relived by defecation in pathophysiology of IBD. Furthermore, these changes may
some patients. In fulminating attacks, pain may be severe help to refine the assessment of IBD activity. This is
with generalized tenderness and varying degrees of agreed with our results as we found correlation between
abdominal distension. We had 2 patients with mouth UC grades and DPP IV/CD26 which statistically
ulcers and uveitis this is in agreement with Schoenfield insignificant this may be explained by the relative small
[21], who stated that ulcerative colitis patients may size of our sample after classification into (mild, moderate
experience signs or symptoms outside the colon, such as and severe). Also Varljen et al. [25] reported decreased
ulcers in the mouth, inflammation of the iris (eye), arthritis, serum DPP IV/CD26 activity in children with UC, but it
blood clots, anaemia. osteoporosis, skin rashes and was not statistically significantly when compared to
kidney stones. controls. Dijana et al. [26] added that it seems that the

In GII the main presenting symptoms were Abdominal serum DPP IV/CD26 activity could not be used as a
pain, distention and alternating bowel habits this agreed specific differential diagnostic marker between Crohn's
with Longstreth et al. [22] who said that irritable bowel disease (CD) and UC and further investigations are
syndrome (IBS) is a gastrointestinal syndrome necessary in order to establish a new parameter for
characterized by chronic abdominal pain and altered differentiation of CD from UC.
bowel habits in the absence of any organic cause. It is the In GII (IBS) we found a significant reduction in DPP
most commonly diagnosed gastrointestinal condition. IV/CD26, compared to the control group. This may be
There were highly significant decrease in Hb level, in GI explained by some researchers who suggested that IBS is
in comparison to GII, control group at P value (<0.001) and a type of low-grade inflammatory bowel disease and they
significant increase in PLT count in G I in comparison to are interrelated diseases, noting that patients with IBD
control group while no significant difference in WBCs, experience IBS-like symptoms when their IBD is in
RBCs was detected among the studied groups. Poliñska remission [27, 28]. A three-year study found that patients
et al. [23] demonstrated an increase in the number of diagnosed with IBS were 16.3 times more likely to be
leukocytes and blood platelets, an increase in the diagnosed with IBD during the study period. Also serum
concentration of IL-6 and anemia and they added that markers associated with inflammation have also been
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found in patients with IBS [29]. Results of our study 2. Dudley-Brown, S. and K. Baker, 2012. Ulcerative
accord with previous results of Loretta et al. [30], who
recorded low sCD26 in IBD patients than non IBD
patients during their study to sCD26 in relation to
histopathological polyp trait. DPP IV/CD26 level
correlated positively with the age this is in agreement with
Aso et al. [31], who found a positive correlation between
sCD26 and baseline age, body mass index, fasting plasma
glucose (FPG), homeostasis model assessment of insulin
resistance (HOMA-IR), triglycerides (TG). While, Loretta
et al. [32] found no association between the sCD26
concentration and age (<50 and 50), the personal or
familial history of polyps or CRC, rectal bleeding,
hemorrhoids or diverticula. In our study we found a
negative correlation between sCD26 and ALT, AST in GI
and this is on contrary to Aso et al. [31], who reported a
positive  correlation  with  alanine  aminotransferase and

-glutamyl transpeptidase (GGT).

CONCLUSION

Results of our study show that DPP IV/CD26 is
involved in the pathogenesis of UC. Its activity seems to
be a good marker of disease activity, given its inverse
correlation with disease severity.

Recommendation:

Combination of the stool markers with the C reactive
protein (CRP) can increase the diagnostic accuracy of
DPP IV/CD26 with reference to the endoscopic
inflammation guided by a disease-specific activity
index in UC.
Colonoscopy in patients with iron deficiency anemia
is highly recommended.
Comparative study between serum levels of DPP
IV/CD26 in UC and other colorectal diseases
including CRC over a large scale is highly
recommended to figure out its role in inflammation
and malignancy. 
Further studies  to  figure  out  the  usefulness of
DPP IV/CD26 in therapeutics and diagnostics
purpose.
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