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Diabetes has been implicated as a major risk factor in the
development of cardiovascular and renal complications. Previous
studies have indicated altered activities of the bradykinin-forming
components [1] in diabetic patients and experimental animals. High
prevalence rates (25%) of diabetes have been documented in Kuwaiti
population [2,3]. Type2 diabetes can lead to hypertension, renal and
cardiac complications resulting in high rates of mortality worldwide
and in Kuwait as well. Bradykinin (BK), a pharmacologically
active polypeptide, is one of kinins which is released in the tissues
and body fluids as a result of enzymatic action of kallikreins on
kininogens. The two types of kallikrein are tissue kallikrein and
plasma kallikrein. Plasma kallikrein is also present in inactive form
known as prekallikrein, which can be activated into kallikrein.
Tissue kallikrein is mainly expressed in the kidney (urine), glandular
tissue, vasculature, [4] heart and brain. It preferentially acts on low
molecular weight kininogen substrate to release lysyl-BK. Tissue
kallikrein has also been reported to be present in plasma [5,6]. Plasma
kallikrein preferentially acts on high molecular weight kininogen
substrate to release BK. BK promotes both cardiovascular and renal
functions, for example, vasodilation, naturesis and dieresis [7,8]. BK
is rapidly (< 15 sec) inactivated by circulating kinases [9]. BK acts on
Blreceptor (B1R) and B2 receptor (B2R) [10] to elicit physiological
and pharmacological actions. It has been shown previously that type
1 diabetic patients are at a risk of developing nephropathy, having
increased renal tissue kallikrein and BK levels [11]. In addition, raised
plasma prekallikrein levels in type 1 diabetes have been considered
as a risk marker for hypertension and nephropathy [12]. It has been
shown that diabetic rats with moderate hyperglycemia, in association
with increased urinary kallikrein excretion, resulted in reduced renal
vascular resistance (RVR) and increased both renal plasma flow (RPF)
and glomerular filtration rate (GFR) [11,12]. The treatment with
aprotinin, a kallikrein inhibitor, to these rats increased the RVR and
reduced the GFR and RPF [13,14].

The contribution of the renal BK-forming components has been
implicated in the renal injury [15] in experimental and type 1 diabetes.
The urinary and plasma BK-forming components are comprised of
proteins that mediate their effects on vasculature by releasing BK [15-
17]. It is also known that the tissue kallikrein present in the urine is
originating from the kidney and it reflects the renal activity of BK [9]
.The present investigation, for the first time, demonstrated that the
urinary tissue kallikrein levels were significantly increased in untreated
type 2 diabetic patients. In this regard, previous investigations have
reported high levels of urinary tissue kallikrein and BK production,
in association with RVR,GFR and RPF [11,12] in diabetic rats.
Acute administration of aprotinin, a kallikrein inhibitor, and/or B2R
antagonist in these hyper filtering diabetic rats reduced the GFR and
RPF [11,12] These findings may suggest that thehigh levels of renal
tissue kallikrein and BK may mediate renal hyper filtration in diabetes.
There was no alteration in the creatinine levels in the present study;
however, high plasma prekallikrein levels may suggest the onset of
renal abnormalities .In fact, high plasma prekallikrein levels have
been documented production, in association with RVR,GFR and RPF
[11,12] in diabetic rats. Acute administration of aprotinin, a kallikrein
inhibitor, and/or B2R antagonist in these hyper filtering diabetic rats
reduced the GFR and RPF [11,12] These findings may suggest that
the high levels of renal tissue kallikrein and BK may mediate renal
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hyper filtration in diabetes. There was no alteration in the creatinine
levels in the present study; however, high plasma prekallikrein levels
may suggest the onset of renal abnormalities .In fact, high plasma
prekallikrein levels have been documented in type 1 diabetic patients
[10]. These investigators suggested that increased plasma prekallikrein
level could be a risk factor for hypertension and nephropathy in type
1 diabetes. The present study may also suggest a similar mechanism
for developing hypertension and nephropathy in type 2 diabetic
patients. Therefore, plasma prekallikrein could be a useful tool for
monitoringdiabetic patients for developing hypertension and/or renal
abnormalities.

It is of interest to suggest that the early detection of type 2 diabetes
based on high urinary kallikrein would be an indicator for future
renal abnormality that can be prevented with the treatment. In
addition, high plasma prekallikrein activity may serve as an indicator
for causing hypertension and left ventricular hypertrophy in diabetic
rats [18].

On the other hand, we observed reduced levels of total urinary
kininogen in type 2 diabetic patients.This observation might
be a reflection on the utilization of kininogen to form BK, a
proinflammatory agent as previously reported [19,20]. BKIR and
BK2R antagonists may normalize the diabetic state in experimentally
induced diabetes in mice [21]. Thus, BK antagonist may be targeted
for use in diabetic disorders. Moreover, high levels of tissue kallikrein
could diminish glucose transport to the tissue [22]. This may also
suggest that high levels of tissue kallikrein in diabetic patients might
be a predisposing factor in the induction of type 2 diabetes due to
the inhibition of glucose transfer to the tissues [22]. Plasma levels of
tissue kallikreinhave been reported to be increased in type 2 diabetes
as previously reported [23] In the present study however, we also
observed high concentrations of plasma tissue kallikrein , which
presumably be due to the hyperactivity of the BK-forming system to
induce systemic metabolic abnormalities. It has been reported that
tissue kallikrein activates B2R directly without BK generation [24].
Furthermore, diabetic rats have been shown to have the glomerular
BIR and B2R expression in the diabetic state [25].
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Recently, alteration in the BK system and nitric oxide has been

observed and the type 2 diabetic patients and the treatment with oral
hypoglycemic agents improved the abnormality [26, 27].

The present work is in progress to evaluate the influence of anti-

diabetictreatment on BK-forming components. If our findings are
supported by results of other investigators, this would be considered
as an extra criterion in the early diagnosis of diabetic risk factors in
predicting and preventing nephropathy and retinopathy.
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