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INTRODUCTION

Diuretics are indispensable group of
therapeutic  agents that are used to adjust the volume
andlor composition of body fluids. Therefore, diuretics
remain the cornerstone for the treatment of a variety of
clinical situations including hypertension, acute and
chronic heart failure, renal failure, nephrotic syndrome,
and cirthosis™™. The thiazide type of diuretics is more
effective as antihypertensive agents than loop diuretics
such as furosemide especially in patients who have
normal renal function®. On the other hand, furosemide
has been found to be safer than thiazides in elder
patients with congestive heart failure®*, '

However, hypokalemia is the most serious
adverse effect of thiazide and loop diuretics which are
related to abnormalitis of fluid and electrolytes
balance™, Acute pancreatitis with hyperamylasemia
has been also described frequently in patients treated
with thiazide and loop diuretics®".
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MATERIALS AND METHODS

Animals: .
; ‘ Male albino rats of both sex, weighing 200 =
20_ g brgd at The King Saud Research Center, Riyadh,
Saudi Arabia were used. Food and water ad Libitum

were allowed.

Work Design: ST
Rats were divided into five groups, 10 rats

each and treated for two weeks as follows:

Group 1: was given saline orally and kept as control.

Group 2: was treated orally with hydrochlorothiazide
(Esidrex, Ciba) in a dose of 4.5 mg/kg.

Group 3: was given furosemide (Lasix, Hoechst,
Ger.).orally in a dose of 3.6 mg/ke

5 were treated as mentined in groups 2

and 3, respectively in combination with

aprotinin (Bayer) in a daily dose of 22,500

KIU/kg (Kallikrein Inactivatoty Units) IM.

Group 4 and

At the end of the experithental period blood
withdrawn from the tail vein and serum
Animals were sacrificed by cervical
emoved immediately.

samples were
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dislocation and pancreas wasT

Histopathology: '
P Sections of pancreas were fixed in formole

0%), embedded in paraffif, cut at 3-5 pm and
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significantly increased serum glucose, lipase m}d
amvlase levels by approx. 19.8%, 30% and 153%_ in
cm;iparison with control respectively. H)dmdilatﬂﬁand’..
decreased (P < 0.001) serum K level by 57.6% of
control  value, while serum insulin level was
insignificantly reduced.

Treatment of rats with aprotinin in
combination with hydrochlorothiazide (Table 1)
significnatly  increased serum glucose, lipase and
amylase levels by 10.9%, 18.7% and 98.8% of control
values, respectively. While serum K" was reduced by
45.8% of control value. In comparison with
hydrochlorothiazide alone, combination of aprotinin
with hydrochlorothiazide significantly reduced serum
glucose, lipase and amylase by 8.04%, 8.82% and
21.67%, respectively and increased serum K' by
27.81% (Table 1).

Data in table 2 showed that, administration of
furosemide to animals significantly increased serum
glucose, lipase and amylase by approx. 17.26%,
31.39% and 167.25% of control values respectively.
The drug significantly decreased serum K™ by about

31.37% of control value. Non significant reductioy in
serum insulin was observed.

Treatment of rats with aprotinin in combinatig,
with furosemide induced a marked increase in seryy,
glucose, lipase and amylase levels by 21%, 18.37y,
118% and 40.59%, and a decrease in K" level by
40.59% of contro! data, respectively. Combination of
aprotinin with furosemide decreased serum levels of
glucosé, lipase, amylase and K* by 8%, 10%, 18.41%
and 9.34% in comparison with furosemide alone,
respectively (Table 2).

Histopathological ~studies  revealed that,
hydrochlorothizaide induced a mild destruction in the
B-cell of pancreas with the development of perivascular
mast cells (Fig. 1). Few mast cells were shown in
pancreas of rats treated with furosemide (Fig. 2).
Sections of pancreas of rats receiving aprotinin in
combination with hydrochlorothiazide showed an
improved picture of B-cell (Fig. 3) and with furosemide
_showed nearly normal cells (Fig. 4).

Table 1: Effect of administration of hydrochlorothiazide (4.5 mg/kg) alone and in combination with aprotinin
(22, 500 KIU/kg) for two weeks on serum glucose, insulin, potassium, lipase and amylase levels.

Treatment
Parameters Control Hydrochlorothiazide |Hydrochlorothiazide + aprotinin
{X£S.E) (X% S.E.) (X+S.E)

Glucose (mg/dL) 128.94 + 1.69 154.47 +2.78 @ 142,05 £ 1.71@

Insulin (TU/L) 16.08 + 0.66 13.37+0.45® 17.33 + 0.60

Potassium (mEq/L) 4.41 +0.88 1.87£0.09 2.39+0.11@7

Lipase (TU) 70.38 £2.19 91.63+1.76 @ 83.55 + 1.59 @

Amylase (U/L) 59.75 £ 1.30 151.30 +3.09 @ 118.49 +1.78 *?

Mean values + SEM; (n = 10)
(a) Significantly different from control at P < 0.001.

(b) Significantly different from hydrocholorothiazide at P < 0.001, P < 0.05 (*)

~ Table 2: Effect of administration of furosemide (3.6 m
500 KIU / kg) for two weeks on serum glucose,

g /kg) alone and in combination with aprotinin (22,
insulin, potassium, lipase and amylase levels.

N = Treatment
. Control Fu_rosemide Furosemide + aprotinin
| (X+S.E) (X S.E) (X+S.E)
Clucose (mg/dL) 128.94 + 1.69 156.20 + 2,69 144,23 + 1,859
Insulin (TU/L) 16.08 £ 0.66 13.00 £ 0.54 14‘ 16 s 0' 5.

- Potassiun (mEq/L) 4.41 +0.88 2.89+0,10® 2.62 "1‘
orsium . 2.62 + 0.05"
Lipase (1U) 70.38 £2.19 92.47 + 1.66™ 8331 + 1.81¥
Asnylase (U/L). 59.75+ 1.30 159.68 +2.91@ 130.~,9 ; 1.91(,@»

. Mean values + SEM: (n = 10),
- fa} Significralty different from control at P < 0.001,

i AB) Significantiy different from furosemide at P < 0,061, P < 0.05(%).
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Fig. (3 Section of pancreas of rats treated with aprotinin  in  combination with
hydrochlorothiazide, showing an improved tissue picture, (Aldehyde fuchsin, X 4001, ©
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The possibility that thiazide diuretics can
indwe 2 diabetes like state was first observed by
wikins® who reported that, hyperglycemia and
cuoswre @ were developed in patients taking such
ings. Positive family history of diabetes is not
meessary for post hydrochlorothiazide

s (2
nyperglycemia®™.

The mechanism of the reduced glucose

wlerance by thiazide diuretics is not completely”

understood but  appears to involve, reduced insulin
§ecrctiom decreased  tissue  sensitivity to insulin,
wereased insulin output resulting in insulin depletion in
e prediebetic state and alterations in glucose
metzbolism™ * 7). Hyperglycemia may also be related
@ some way to K” depletion, in that hyperglycemia is
reduced when K* is given along with diuretics®,

Impai_l'mem of glucose tolerance has been
bee also in patients receiving furosemide®. It has
Suggested that glucose intolerance induced by

furosemide .
may be in part d -
Pancreatic B-cel]V. P ue to its direct effect on
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emide insignificantly reduced serum insulin.
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tht, gerz:e 'fsul]fs of the present study also presen!cd
evel was markedly decreased during
hydrochlorothiazide and furosemide.
in accordance with previous reports‘”’
l0013_ diuretics increase the delivery of
¢ late distal tubule and collecting duct, a
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On excretion(”
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:ﬁislbh”-’, Urroga 1a also showed that when kallikrein
g S concomitantly  administered to the
: c:jfcd Drol};y.%chbfoﬂliazide and furosemide a
s, ipase _Cflve effect was noticed and serum
iy licny ,- dn.d glicose were ameliorated. The
i Y - r3 uction in serum insulin induced l?y
'-fs;wz,,mf‘f‘fali(,n“ %” Was  normalized by aprotinin
& mx;' Pr(>th£avideese data support our fmdi‘ng that
Fep, “oitig Which and  furosemide m'duced
~=l. aprotinin- jnhibit it. - Since it was
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animals against

hypokalemia ma
diuretics,

. .Thc histopat.hologica] s
finding in that, aprotinin inhibited the production of
pancreaut.ls during diuretics * therapy -and-produc:d
normal picture of pancreas and Bcell, Also aprotini
improved the partial destuction in B-cell i;xduccd b;

tudies supported oyr

hydrochiorothiazide and furosemide. -

‘ In conclusion, results of the present study
point out that diuretics such as hydrochlorothiazide and
furosemide can induce acute pancreatitis which may be
inhibited by kallikrein inhibitor, a protinin.-
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