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Abstract

Urinary pepsinogen levels were deterinind in 314 patients with peptic ulcer and in 100 healthy conirols (o see
its possible role in pothogensis of peptic ulcer and to recognize elevared levels of urinary pepsinogen as a
subclinical marker of ulcer diathesis. All patienis studied were endoscopically proved to have peptic ulcer.
Significantly elevated urinary pepsinogen levels were observed in patients with duodenal ulcer, pyloric ulcer and
sromal nicer, but increuased level of urinary pepsinogen in gastric ulcer was not stalistically significant when com-
pared with controls. Sixieen percent of patients with duodenal ulcer had pepsinogen levels similar 1o the conirol

group.
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A number of s(udies have shown thal increased
level of pepsinogen both in seruom as wel) as urine are
associated with duodenal vlcer,'"* and a few studies
have also found that an elevated level is associated
with an increased risk for developing this disorder.**
Pepsinogen excretion in ihe urine is supposed to
reflect the peptic activily of the stomach, and it has
been recommended as a quantitalive test for gastric
secreiory funchon.*’ It also has been applied
ctinically to the study of peptic ulcer, pernicious
anemia and gasiric cancer.' No coccelation has been
found between urinary pepsinogen and gasific acid
secretion, while a positive correlafion was observed
between total pepsinogen, pepsinogen-I and maximal
acid output.®™'' A previous report from our center
has shown a high degree of correlation between
serum pepsinogen and uripary pepsinogen.'' Group-l
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pepsinogen is invariably present in (he urine bul
group-II pepsinogen is rarely found in the normal
urine. This is becavse it exists in the circulation in a
polymerized form and can not be filtered, or i is at-
tached 1o a serum protein.'”'¢

This study was conducied 10 determine the urinary
pepsinogen levels jn different types of peplic ulcers,
such as duodenal ulecer (DU), gastric uleer (GU),
pylaric vicer (PU) and stomal ulcer (SU), to find out
the gasiric secretory fanction by the estimation of
urinary pepsinogen, and 10 evalvale elevaled urinary
pepsinogen as a subelinical marker of ulcer diathesis.

Materials and methods

Two hundred and seventy-eight patients with DU
(242 males angd 36 females), ages belween 15 and 49
years (mean 43 2 16.41), and 36 male patients wiih
GU, PU, and SU (12 in cach caiogory) were studied
in the Department of Gastroenterology. Osmania
General Hospital, Hyderabad, India. The selection
of patients was based on endoscopic observations.
One hundred age and sex maiched healthy in-
dividuals without a history of peptic vlcer, dyspepsia
or renal disease, served as controls.

Twenty-four hour urine samples were collected
from patients and controls. An aliquot was used for
the estimation of urinary pepsinagen. Urinary pep-
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Table 1. Mean urinary pepsinogen levels in controls
and patients with peptic vlcer.

Mecan urlaary pepsinogen

Category Na. levels (mean + SD) in

_units/mt/24 hours
controls 100 1241.06 = 330,40
duodenal ulcer 278 3440.84 + 1478.01*
pyloric vlcer 12 3775.80 = 1176.72*
stomal plcer 12 3897.81 = (243.97*
gastric¢ vleey 12 1419.29 + 562.98
*p<0.00]

sinogen was estimated within two days after the urine
collection by the method of Mirsky et al' using
hemoglobin as subsirate.

The stasistica) significance of the difference in
distribution of urinary pepsinogen levels in patients
and controls was determined by the Scudent's ““t™
test.

Resulis

The mean urinary pepsinogen Jevels in patjents and
conteols are given in table 1. In controls the mean
urinary pepsinogen was 1241.06 == 330.4
units/ml/24 hours (mean £ SD). A range of
600-1900 was taken as normial; any value beyond
1600 units was regarded as hyper level, any value
below 600 upits was considered as hypo. In DU pa-
lients the urinary pepsinogen tevels in male patients
was 3564.8) x 1536.58, and in fernale patients it was
2738.25 = 1346.46 units/m1/24 hours. Mean level of
urinary pepsinogen both in male and female DU pa-
tients was significantly increased as compared with
the mean level of controls (p < 0.001). Of 242 male
DU patients, 34 (14%) had urinary pepsinogen
within the norma) range, whereas in 36 female pa-
lients, 10 (28%) had normal Jevel of urinary pep-
sinogen (figure 1), The mean vripary pepsinogen in
GU patients was 1415.29 + 502.98, in PU 3775.80 +
1176.72 and in SU it was 3897.81 = 1243.97
units/ml/24 hovrs. The increased mean level of
urinary pepsinogen in PU and SU was statistically
significant when compared with the mean level of
controls, but the increased mean level of pepsinogen
in GU was not statisltically significant.

Discussion

Urinary hyper-pepsinogenuria was recorded in
84% of DU patients in Lhis siudy, whereas only 16%
of the DU patients had pepsinogen levels in the nor-
mal range. In a previous study,” we classified DU pa-
tlients (Lo 1wo groups onihe basis of total serum pep-
sinogen leve): 1) primary DU, where hyperpep-
sinogenermia was associated, and 2) secondary DU,
in which hyperpepsinogenemia was not associated
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Figure. Frequency distribution of urinary pep-
sinogen levels in duodenal vlcer patients and in con-
trol populations. Overlap represents 16% of ulcer pa-
tents whose pepsinogen concentration fell within the
control range.

with the disease. In that study 83% of patients had
primary DU and 17% had secondary DU. Similar
results were observed in this study when we used
urinary pepsinogen as a marker. This study confirms
that either serum or urine can be utilized Lo estimate
the pepsinogen. Our previous report'* regarding
positive correlation between total serumn pepsinogen
and urinary pepsinogen is also confirmed by this
study.

The pepsinogen present in the urine is group-l pep-
sinogen in serum, which plays an important role in
the pathogenesis of peptic uicer. The detection of
group-1 pepsinogen is difficult since 3t can only be
detected by a radioimmunoassay method. In urine,
the group-l pepsinogen can be estimated by simple
colarimetric method,

The peplic secretory cell mass is influenced by sex
and ABO blood gene.'® the pepsinogen levels pro-
bably reflect the size of the gastric cell mass. This is
generally smallec in females, so pepsinogen level is
alweys lower in females. Our results are in agreement
with the previous report** by showing lower values of
pepsinogen in females.

In all the patients where hyperpepsinogenemia was
recorded there will be incceased acid secretion. Based
on 1he prevailing concept that (he concentration af
pepsinogen in serum as well as unine reflect the
capacity of the gasiric mucosa 10 secrete hydrochloric
acid. [ is generally accepted that an elevated serum
pepsinogen level indicates gastric acid hypersecre-
tion, and thal a low level predicts hypochlorohydria
or achlorohydria,”*' The measurement of urinary
pepsinogen can be recommended as a2 screening {est
for the detection of achlorohydria, hypochlorohydria
and hyperchlorohydria, becanse uropepsinogen ex-
cretion closely parallels gastric acid."!
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Sigmticantly elevated levels of urinary pepsinogen
were recorded not only in DU but also in PU and SU
parients; in GU i1 was in the normat range except in
three patients where the levels were slightly elevated.
There might be increased chief cell and parieral cell
mass in PU and SU as has been recorded in DU pa-
tients,® moaking (he level of pepsinogen higher in both
PU and DU ulcers as in Du, Sometimces pepsinogen
levels are also elevated in patients with OU;”)"‘
however, the cause of hyperpepsinogenemia in GU is
not clear. In this disorder gastric acid output and
pepsinogen levels are wsvally within the normal
range; no association of increased chief cell mass ang
parictal cell mass has been noted with GU. It is
generally accepted 1hat decreased mucosal resistance
secondary to gaslritis is a major factor jn the
pathogenesis of GU."»!¢

It has been suggesied that pepsinogen secretion has
an endocrine as well as exocrine component.** The
high levels of serom and wrinary pepsinogen resuolts
from an increased chief ¢ell mass'® which is genetical-
ly determined,! so that the endocrine component
tends to keep the levels of pepsinogen elevated in
these indivuduals. In the absence of overt disease this
elevated level serves as a genetic as well as a
subclimeal macker for an ulcer diathesis. 1t may be
assumed that in persons with the ulcer trait thal
resting exocrine componenl of pepsinogen merely
gives rise 10 hypersecretion. This does not necessarily
result in the formation of ulcer because various
"‘cytoprotective’’ mechanisms become active.’* The
finding of Kollberg et al’** that oral PGE5 acceleraies
healing of the DU purely by stimulating the
cytoprotective mechanism without inhibiting acid
secretion lends further support (o our contention.
Hypersecretion remains precanously balanced
against cytoprotection. Ceriain aggravating faclors
may disrupt this delicate balance by stimutating the
exocrine limb cauwsing further hypersecretion,
resulting in ulceration of the mucosa. Similarly cer-
1ain other factors may mediale loss of cytoprotec-
tion, alting the balance again in {avor of uiceration.
Some aggravating factors may do both. Acute DU
does not result in a furcher rise in serum and vrinary
pepsinogen, indicating that the endocrine comnponent
s not under stimulation-** Faciors like ACTH may
additionally stimulate the endocrine component of
pepsinogen secretion so that there i a further rise in
the elevated serum and urinary pepsinogen.’’

In secondary DU, which is supposed (o be either of
neuroendocrinological origin or due to a viral infec-
tion,** the levels of serum and urinary pepsinogen are
not elevated. There is no hypersecretion making the
subject susceptible to DU. However, the same ag-
gravahing factors which selectively stimulate the exo-
crine hmb of pepsinogen or cause a disruption of the
cytoprotective mechanism may, under extreme con-
ditions, give rise to peptic ulceration. There being no

increased chief cell mmass, nor a stimulated endocrine
limb, the serum as well as (he urinary pepsinogen
levels remain within normal Jimits. Menguy et al*’
have proposed that stress vicers (which may be in-
cluded in secondary DU) are the result of mucosal
energy deficits severe enough to cause cellular
necrosis. Because this mechanism is unrelated o
hypersecretion, such ulcers obviously do not have
associated hyperpepsinogenemia and also do not
menifest increased excrelion of uropepsinogen.

In conclusion, a high uropepsinogen excretion is
seen in patients suffering from peptic ulcer, par-
ticlarly duodenal ulecer, pvloric ulcer and stomal
ulcer. High levels of urinary pepsinogen may also in-
dicate |he hyper gastric secretory function, and an
clevated urinary pepsinogen level may serve as a
subclinical marker of ulcer diathesis,
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