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Histochemical study of rat pancreas was carried out on days 14 and 30 of acute pancrea-
titis. The area of the stroma increased after damage and the area of lymph microcircu-
latory component increased in comparison with the blood circulation component.
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Mortality in acute pancreatitis is 30-70%, some-
times it reaches 100%. The importance of the prob-
lem increases because of increasing incidence of
destructive forms and absence of a trend to stabi-
lization or reduction of this parameter, and increa-
sed incidence of the disease in young and middle-
aged subjects [8].

Disorders in the structural organization of the
microcirculatory system play an important role in
the pathogenesis of many diseases, including AP [3,
5,13]. Changes in the hemomicrocirculatory system
of the pancreas in AP are described in detail [4,6].

The lymph system, the main collector of inter-
stitial fluid, participates in the regulation of cell
metabolism and tissue metabolic processes [2].

In addition to the immunohistochemical me-
thods, enzymatic methods are used for identifica-
tion of the endothelium type (blood or lymph). They
help to detect the details of the structure and de-
velopment of the blood and lymph capillaries [10].

The aim of this study was visualization of the
hemolymphomicrocirculatory bed of the pancreas
in health and during acute experimental pancreatitis
(AEP) by enzymatic methods.

MATERIALS AND METHODS

The study was carried out on outbred adult male
Wistar rats (200-250 g). The animals were divided
into groups, 10 per group: 1) intact controls; 2)
animals with AEP (material collected on day 14);
and 3) animals with AEP (material was collected on
day 30).

Acute experimental pancreatitis was modeled
using an original method developed on the basis of
combination of alcoholic [12] and subsequent ische-
mic injury of the pancreas [11]. The animals recei-
ved 10% ethanol (2 ml/100 g) through an intra-
gastric tube [12]. After 30 min median laparotomy
was carried out under ether narcosis and the pan-
creas was exposed. The splenic artery and vein were
clamped with a microsurgical vascular clamp for
60 min, after which the clamp was removed and
the abdominal wall was sutured hermetically layer-
by-layer.

The development of pancreatitis was confirmed
by histological studies. Changes of the acute ede-
matous pancreatitis type with manifest interlobular
edema and microclots were detected in pancreatic
tissue specimens collected from animals with AEP
on day 3. Solitary foci of predominantly neutro-
philic infiltration, partial damage to the acinuses
with emergence of fibrinoid necroses were detec-
ted. Hyperplastic processes were detected in the
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insular islet cells, and reactive vasculitis pheno-
mena were seen.

The animals were decapitated under deep ether
narcosis on days 14 and 30 of the experiment. Tis-
sue fragments for histological and histochemical
studies were collected from the proximal part of the
pancreas. Fresh tissue specimens were rapidly fro-
zen in liquid nitrogen. Sections (7 µ) were made on
a cryostat microtome (Microm HM 550) and postfixed
in acetone:ethanol (95%) mixture for 5 min. Ready
pancreatic tissue sections were stained with hemato-
xylin (by the standard method) and eosin after Mayer,
and two-staged staining for 5’nucleotidase and al-
kaline phosphatase (AP) was carried out [10].

Morphometry of pancreatic sections was car-
ried out using a square 289-dot reticular ocular in-
sert; areas of the parenchyma and stroma per unit
of area were determined at a final magnification of
×200 as described previously [1]. Relative area of
the blood and lymph capillaries was determined in
histochemically stained pancreatic sections. The
data were processed using Fisher—Student test.
The results were considered significant at p<0.05.

RESULTS

On day 14 of the experiment the content of stromal
tissue in group 2 increased 1.9 times in comparison
with the control (9.46±0.59%; p<0.05). On day 30
the area of the stromal component increased by
26% more (in comparison with day 14: 18.88±
0.79; p<0.05).

The ratio of areas of blood and lymph capilla-
ries also changed (Table 1).

The area of blood vessels decreased signifi-
cantly (by 10.8%) in group 2 compared to the con-
trol on day 14 of the experiment. On day 30 it
increased by 30.9% vs. day 14 and surpassed the
control value by 16.7%. The area of lymph capil-
laries in group 2 increased by 72.6 on day 14. On
day 30 their area increased 1.4 times compared to
that on day 14 (p<0.05).

These changes can suggest that natural course
of AEP leads to gradual growth of stromal elements
by days 14 and 30, which is in line with the clas-
sical concepts of inflammation and regeneration
processes [9].

We failed to find statistical data on the ratio
between the blood and lymph capillaries in tissues.
Some authors studied hemomicrocirculatory bed of
the pancreas, but only during the first 24 h after
initiation of the process [5,7].

The increase in the area of lymph capillaries
can be explained by their important role in elimina-
tion of degradation products from the damaged zone

during pathological process [2]. Presumably, the
lymph capillary system is involved in the inflam-
matory process over the entire evolution of the in-
flammatory focus from the moment of tissue injury
until liquidation and development of fibrosis [9].

Hence, under conditions of normal blood and
lymph microcirculation the area of blood capillaries
in pancreatic tissue of random-bred male Wistar
rats is larger than the area of lymph capillaries; in
AEP the involvement of the blood and lymph capil-
laries in the drainage of the pancreas at early and
later stages of experiment is equally pronounced,
which is confirmed by approximately equal areas
of the blood and lymph capillaries.
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TABLE 1. Areas of Blood and Lymph Capillaries in the
Pancreas in AEP (%; M±m)

1 (control) 9.41±0.43 4.92±0.32

2 (AEP, 14 days) 8.39±0.11* 8.49±0.11*

3 (AEP, 30 days) 10.98±0.28*+ 11.76±0.33*+

Note. *p<0.05 compared to the control, +p<0.001 compared to AEP
group, 14 days.
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