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Summary

During the past few years many scientific investigations regarding the status of enteroanastomoses after
surgical resections have been performed all over the world. General surgery wards perform intestinal resections
on patients with neoplastic processes or with advanced nonspecific intestinal inflammation. Partial resections of
the intestines are also performed on patients with necrotic changes caused by intestinal torsion or embolism of
the branches of the mesenteric artery. These types of surgeries often require additional treatment which should
cause a minimal strain for the patient in the postoperative period in order to obtain the highest percentage of
recoveries. In proliferative diseases chemo- and radiotherapy are the most commonly used methods of treatment
whereas general and local steroid therapy are used in inflammatory diseases. Additionally, immunomodulating
agents are used with conventional therapy to improve the therapeutic effect.

In a few studies, the influence of drugs on the local status of the intestine and wound healing status after
surgeries was examined. The influence of selected agents on the status of experimental enteroanastomoses
performed on the large intestine of rats was evaluated based on physical and morphometric tests. The study was
performed on 60 Wistar rats, all of whom were male, of a similar body weight (250-350 grams) and the same age
(2 months old). The rats were operated on to create an experimental anastomosis of the ascending colon. Then
we administered selected drugs to evaluate their effect on the status of the newly created intestinal anastomosis.
Selected parameters were evaluated after 4, 7 and 14 days after the surgery. In our experimental cycle animals
were divided into 4 groups with 15 individuals in each group. The first group (I) was given physiological saline
intraperitoneally (control group). Animals in the second group (II) were given the immuno-modulating drug
interferon (Intron A) (45.000 IU/kg of b.w./day) after the surgery. Animals in the third group (III) were given
the steroid Dexaven (0.5 mg/day) after the surgery. Animals in the fourth group (IV) were given a cytostatic
agent (5-fluoroauracil) after the surgery (20 mg/kg/day). All of the drugs were administered in the same form
as intra-peritoneal injections with the same amount of fluid.

The study was planned for 5 cycles. 12 animals participated in one experimental cycle: 3 animals each from
groups L, I, IIT and IV were operated on. The drugs were given for 5 days starting from the second day after the
surgery. The rats were dissected after the 4™, 7™ and 14™ days of the experimental cycle to evaluate the status
of the enteroanastomosis and the skin, according to previously mentioned parameters. Macroscopic changes
of the enteroanastomosis were examined. Swabs were taken from all individuals with features of inflammation
around this location. Next, the tightness of the anastomosis was evaluated by examining the appearance of air
in the area of the anastomosis. The most important and last part of the experiment was amorphometric analysis
of the large intestine with the anastomosis. In preparations stained with hematoxylin and eosin the following
parameters were evaluated: amount of active intestinal crypts/mm, amount of non-active intestinal crypts/mm,
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total amount of intestinal crypts/mm, thickness of the mucous membrane, thickness of the submucous membrane,
thickness of the muscular layer, fractal dimension of the mucosal membrane, fractal dimension of conjunctive
tissue. Under the influence of steroid agents tightness disorders of the anastomosis were observed.
Evaluation of the influence of the used substances on the morphometry of the enteroanastomosis revealed
evident changes in the later days of the trial. In the days following the dissection of the animals from the control
group histological changes were also observed that can suggest that the surgical intervention in itself influenced
the morphometric parameters and caused disorders in the activity of intestinal crypts, decreased the dimension
of the submucous membrane and altered the regeneration of the mucous membrane of the large intestine.
Generally, agents used in the study caused disorders in the healing of the anastomosis, which significantly
decreased particular dimensions of analyzed parameters. The substances examined influenced the thickness
of the submucous membrane by making it thinner. Steroid and immunotherapy changed the reconstruction of
conjunctive tissue which significantly affected the status and the resistance of the anastomosis. Intraperitoneal
administration of selected therapeutical substances, especially Dexaven and Intron A have influenced the

complete healing process of the anastomosis by disturbing the regenerative processes.

Keywords: morphology, anastomosis, dexomethasone, intron, S-fluorouracil

For several years research on the condition of en-
teroanastomoses after surgical resections have been
conducted worldwide (1, 2, 5, 11, 16, 24, 25, 28). These
procedures are one of the most frequently performed
procedures in general surgery, due to neoplastic dis-
eases and, in some cases, in advanced stages of inflam-
matory bowel disease. The indication for colorectal
resection in the case of non-specific inflammations is
intestinal perforation, massive haemorrhage, mega-
colon toxicum or the fulminant course of the disease.
Partial resections are also performed in Crohn’s disease
and in cases of necrotic changes caused by torsion
of the intestine or embolism of the mesenteric artery
branch.

After most of the procedures it is necessary to in-
troduce additional treatment which, with the minimum
burden for the patient, would guarantee the best out-
comes. Treatment with antineoplastic agents is very
burdensome for the patient. The most commonly used
drugs have been tested for systemic harmfulness; how-
ever, few studies discuss the influence of these drugs on
the local state of the anastomosis and wound healing
after surgery. Research on the state of the anastomosis
has a significant impact on the further condition of
the patient. The possibility of disengagement of the
anastomotic fragment of the intestine carries the risk
of repeated surgery. It results from an anastomotic leak
which causes the appearance of intestinal contents in
the peritoneal cavity and subsequently its infection.
Postoperative wound infection requires antibiotic
therapy. Infected wounds take longer to heal, the su-
tured part of the intestine separates and scar tissue
overgrows. This entails the need for another surgical
intervention, this time in the field of plastic and recon-
structive surgery (19).

Thanks to the use of laboratory animals in the course
of this research, it was possible to observe the effect of
these drugs on individual stages of anastomotic healing
in comparison with a control group. The conducted
experiment investigated the effect of three medical
substances (the steroid Dexamethasone; the cytostatic-

5-fluorouracil; and the immunomodulator, used in the
adjuvant therapy of colorectal cancer, Interferon alpha)
on the state of experimental anastamosesin the large
intestine of Wistar rats. The experiments conducted
so far have demonstrated the existence of a relation-
ship between general steroid therapy and the effect of
tissue healing. We know that these substances inhibit
collagen synthesis, stabilize the lysosomal membranes
of leukocytes, inhibit the migration and concentration
of pro-inflammatory cells and the growth of new blood
vessels (4, 8, 32, 33). In our experiment, it was assessed
whether steroid therapy applied after the surgery had
a significant impact on the state of the enteroanasto-
mosis. This is important for those patients who, due to
long-term inflammation of the intestines and pathologi-
cal changes in the intestinal walls, had to have the most
pathologically changed fragments removed. However,
they will still need long-term treatment with steroids.
The influence of the most commonly used cytostatic
S-fluorouracil on the speed and quality of healing was
also investigated. Recent reports show a beneficial ef-
fect of interferons in adjuvant therapy after resection
procedures for colorectal neoplasms (15, 21, 26, 29).
In the experiment, these compounds were administered
in the maximum doses allowing the survival of the
animals, at the same time with appropriate calculations
analogous to those used in humans. This will allow
better application of the results towards use in humans.

Morphometric analysis enables an objective, quanti-
tative evaluation of histological parameters. Although
widely used in the study of skin and bone tissue, it has
also found application in experiments on the gastro-
intestinal tract. This method is of great importance in
research on the detection of early changes in gastro-
intestinal tissue, that is, in the diagnosis of neoplastic
diseases. With the help of morphometric studies, it
is possible to differentiate changes between normal
mucosa, dysplasia, and early forms of invasive cancer.
This method also allows for a precise assessment of
changes in the intestine caused by chemo- and radio-
therapy used in treatment of various forms of malignant
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neoplasms. Thanks to the use of this method, we obtain
additional data on the development of neoplasms (9,
13,17, 23, 36).

The lack of satisfactory data regarding the influence
of Dexamethasone, the cytostatic-5-fluorouracil and
Interferon alpha on the tightness and on the morpho-
metric parameters of enteroanastomoses convinced us
to carry out the experiment.

Material and methods

The research was carried out on 60 two-month-old male
Wistar rats, with a similar weight of 250-350 grams. An
experimental anastomosis was made on the ascending colon
in these individuals, the selected drugs were systematically
administered and tests on the effect of these drugs on the
condition of the newly formed anastomosis were performed.
The selected parameters were assessed after 4, 7, 14 days
post surgery. Rats came from a laboratory animal breeder,
Teresa Gorzkowska. The study was approved by the Local
Bioethics Committee for Animal Research. Before the sur-
gery, animals were kept for 7 days in the animal quarters in
order to adapt, reduce transport stress and, thus minimize
the death of animals after the surgery. Rats were housed in
appropriately marked cages, three animals each. During this
period, they were fed standard food, had access to water
and the cages were cleaned daily. The care of the animals
was carried out by a lab technician. The animals for the
planned experimental cycle were divided into four groups
of 15 animals each. The first group (I), the control group,
was given physiological saline intraperitonealy. Animals in
the second group (II) were given the immuno-modulating
drug interferon (Intron A, Merck Sharp & Dohme) (45.000
IU/kg of b.w./day). Animals in the third group (III) were
given the steroid dexamethasone (Dexaven, Pharmas-
wiss) (0.5 mg/day). Animals in the fourth group (IV) were
given a cytostatic agent (5-fluoroauracil, Ebewe Pharma)
(20 mg/kg/day). All of the drugs were administered post-
surgically in the same form of intra-peritoneal injections
with the same amount of fluid. The study was planned for
five cycles. Twelve animals participated in one experimen-
tal cycle: three animals each from groups I, II, III and IV
were operated on. Animals were anesthetized with Nem-
butal (5-ethyl-5 (1-methylbutyl) barbituric acid) admin-
istered by intraperitoneal injection at a dose of 50 mg/kg
b.w., which provided anesthesia for about 1-2 hours. After
the skin was incised, the colon was removed and clamps
were established. The incision was made just behind the
caecum for the purpose of proper identification of the anas-
tomotic site. Fragments of the intestine were joined with
non-absorbable sutures (Surgipro 5.0). Immediately after
awakening, animals received only water with 5% glucose in
the ratio of 1 : 1. They received solid food on the second day
after the procedure. The drugs were started on the second
day post-surgery, and were given for five days. The rats
were euthanized, then dissected after the 4", 7" and 14
days of the experimental cycle to evaluate the status of the
enteroanastomosis and the skin according to previously
mentioned parameters. A fragment of the large intestine
with the experimental anastomosis was collected from each
individual.
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The next step was to check the tightness of the experi-
mentally created anastomosis. A 3 cm long fragment of the
intestine, which was fastened on both sides, was put into
a vessel with water and immersed under the surface. An
air-filled syringe with a ball-point needle was inserted at
one end of the anastomosis and air was injected. The proper
filling and volume expansion of the intestinal fragment was
confirmed. The sample was then checked for the appearance
of gas bubbles in the area of the seam.

The next stage of the experiment was to collect a narrow
fragment of the large intestine containing a suture for his-
tological examination and morphometric tests. A piece of
tissue was fixed in 4% formalin. After fixation, intestinal
sections were rinsed in running water, and then dehydrated
in increasing concentrations of ethyl alcohol (50%, 60%,
70%, 80%, 90%, 99%). The intestinal sections were then
placed in an anhydrous alcohol-xylene mixture (1:1) and
then in pure xylene. Subsequently tissues were transferred
to a xylene-paraffin mixture for paraffin infusion. The sec-
tions were then embedded in paraffin blocks. The blocks
were trimmed and then sliced on a microtome (Microm HM
360) into 5 um thick tissue sections. From each block, 20
large intestine transverse sections were obtained and cut
at an interval of 20 um after every five sections. The sec-
tions obtained in this way were placed on glass slides and
glued to the glass surface with a small amount of a mixture
of albumin and glycerol (1:1). The obtained colon tissue
samples were stained using the H + E technique. Next,
microscopic photos were taken using a Nikon Eclipse ES00
light microscope (magnification 40 times) and a Nikon D70
digital camera. Five pictures were taken from each tissue
section. The following parameters of the large intestine were
analyzed: number of active intestinal crypts/mm, number
of inactive intestinal crypts/mm, total number of intesti-
nal crypts/mm, mucosa thickness, submucosa thickness,
muscle layer thickness, fractal dimension of the mucosa
(Box Counting Method), and fractal dimension of the con-
nective tissue (UV microscope).

The obtained data was analyzed statistically. All data
was reported as means, standard error of the mean, and
confidence interval for the mean. Group differences were
analyzed using one-way analysis of variance (ANOVA) and
Duncan’s post test as adjustments for multiple compari-
sons. In the absence of a normal distribution of the data or
unequal variance, the analysis of differences between the
groups was performed using the Mann-Whitney test. Dif-
ferences between groups with P < 0.05 were considered
statistically significant. The Statistica 6.0 program was used
for statistical analysis.

Results and discussion

Out of 60 animals subjected to surgery, two individu-
als from the control group died immediately after the
surgery. During the performed necropsy, no significant
abnormalities were found in the macroscopic assess-
ment of the abdominal cavity, no symptoms of peri-
tonitis, no abscesses or postoperative adhesions were
observed. It was therefore concluded that the death of
the animals was not due to postoperative complications
but, as in similar experiments, due to the action of the
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drug used to anesthetize rats (Nembutal) or the stress
that accompanied the surgical intervention.

As a result of the leak test of the anastomotic frag-
ment of the large intestine, anastomotic coherence was
noticed on 3 out of 5 of the animals from the Dexaven
group dissected on the 7™ day.

By analyzing the morphometry of the anastomotic
fragment of the intestine for individual substances in
the consecutive days of the experiment, the following
conclusions were obtained. The number of active in-
testinal crypts was the highest on the 7" day of the ex-
periment in the group of animals treated with Intron A.
The number of inactive intestinal crypts was the highest
on the 14™ day of the experiment for the group treated
with Intron A. The total number of crypts showed the
greatest dimension in the 4" day of the Dexaven group.
The mean size of the mucosa turned out to be the largest
on the 4™ day of the experiment for the 5-Fluorouracil
group. The size of the submucosa reached the highest
value on the 4™ day in the control group. The muscular
layer was thickest on the 14™ day for the 5-Fluorouracil
group and the highest value of fractal size of the muco-
sawas reached in the control group on the 14" day of
the experiment (Tab. 1-3).
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On the 4™ day after the surgery, no statistically sig-
nificant differences were found in the number of active
and inactive intestinal crypts, the total number of crypts
and the fractal dimension of the mucosa in any of the
studied groups of individuals. The mucosa thickness
showed significant differences in the group of animals
treated with Intron-A and 5-Fluorouracil. There was
an increase in its thickness as compared to the control
group. The group of animals treated with Dexaven did
not show any differences in this parameter compared
to the control group. The submucosa clearly decreased
in thickness after administration of Dexaven, Intron
A and 5-Fluorouracil compared to the control group.
However, no significant differences were observed be-
tween the groups. The muscular layer was the thickest
in the 5-Fluorouracil group. However, in the remaining
groups, the size of the muscular layer did not show any
significant differences compared to the control group.

On the 7™ day after the surgery, the histomorphomet-
ric tests showed no statistically significant differences
between the groups, analyzing the number of active
intestinal crypts, the total number of crypts, and the
thickness of the mucosa and muscles. Only in the groups
treated with Dexaven and 5-Fluorouracil increased in

Tab. 1. Results of morphometric tests of anastomosis on the 4™ day of the experiment (mean values + standard error); p < 0.005

4" day of experiment Control group Intron A Dexaven 5-Fluorouracyl
Number of active intestinal crypts/mm 3.88 +0.36 3.84 +0.56 4.36 + 0.63 4.33+0.59
Number of inactive intestinal crypts/mm 5.91+0.29 5.16 £ 0.57 5.74 £ 0.43 4.88 £ 0.26
Total number of intestinal crypts/mm 9.79:+0.44 9.00+0.32 10.10 £ 0.51 9.22 + 0.55
Mucosa thickness, pm 498.9 + 23.05 604.8 +25.94 480.3 + 41.91 828.10 + 28.15
Submucosa thickness, pm 120.2 £10.77 69.1 +5.51 67.2+1.53 74.8 + 3.36
Muscular layer thickness, pm 487.1 £ 46.49 428.3 + 42.46 465.9 + 34.98 609.7 + 36.85
Fractal dimension of the mucosa, [D] 1.5017 £ 0.0143 1.4980 + 0.0199 1.4589 + 0.0314 1.4404 £ 0.0232

Tab. 2. Results of morphometric tests of anastomosis on the 7" day of the experim

ent (mean values = standard error); p <0.005

Muscular layer thickness, pm
Fractal dimension of the mucosa, [D]

437.25 +18.34
1.3876 + 0.0237

426.11 + 23.55
1.5263 + 0.0094

444.30 +17.59
1.5209 = 0.0122

7™ day of experiment Control group Intron A Dexaven 5-Fluorouracyl
Number of active intestinal crypts/mm 4.43+0.30 4.54+0.74 3.46+0.34 3.61+0.41
Number of inactive intestinal crypts/mm 4.30+£0.29 5.02 +0.31 5.67 +0.17 6.09 +0.59
Total number of intestinal crypts/mm 8.73+0.40 9.56 + 0.47 9.12+0.34 9.70 £ 0.47
Mucosa thickness, pm 494.72 +17.64 574.05 £ 72.27 491.25 + 37.17 511.13 £ 36.73
Submucosa thickness, pm 80.94 £4.27 77.90 £5.54 78.74 £5.80 63.43 +4.85

440.69 + 20.91
1.4162 + 0.0246

Tab. 3. Results of morphometric tests of anastomosis on the 14™ day of the experiment (mean values + standard error); p <0.005

14" day of experiment Control group Intron A Dexaven 5-Fluorouracyl
Number of active intestinal crypts/mm 2.48+0.24 3.09£0.56 4.23 £0.52 3.45+0.39
Number of inactive intestinal crypts/mm 6.09 +0.13 6.37 +0.35 4.93£0.34 5.28 £+ 0.29
Total number of intestinal crypts/mm 8.57+0.27 9.45+0.25 9.16 £ 0.57 8.73+0.20
Mucosa thickness, pm 445.77 + 33.99 482.08 + 13.06 551.74 + 22.91 524.64 + 29.95
Submucosa thickness, pm 92.00+4.70 68.38 + 2.86 70.27 £ 3.59 59.66 + 3.37
Muscular layer thickness, pm 538.95 + 46.96 297.73 +12.02 423.29 + 43.27 478.74 + 29.36
Fractal dimension of the mucosa, [D] 1.5488 + 0.0008 1.3782 + 0.0226 1.3782 + 0.0226 1.4190 + 0.0259
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the amount of inactive crypts compared to the control.
In animals treated with 5-Fluorouracil, the submucosa
decreased in thickness compared to the control and the
group treated with Dexaven. In animals exposed to
Intron A, no significant differences were found in the
thickness of this layer. The fractal dimension of the
mucosa was greater in the Intron A and Dexaven groups
compared to the control group and animals treated
with 5-Fluorouracil. On the 14™ day after surgery, an
increased number of active intestinal crypts was ob-
served in the Dexaven group compared to the control
group. None of the studied groups showed statistically
significant differences in comparison with the control
group in the total number of intestinal crypts on the
14" day after surgery. However, there were differences
between the groups Intron A and 5-Fluorouracil. The
thickness of the mucosa in the animals treated with
Dexaven and 5-Fluorouracil compared to the control
group showed an increase in size. Moreover, thinning
of the submucosa was observed on that day in all groups
as compared to the control group. The muscular layer
showed a statistically significant reduction in size in
the group of animals treated with Intron A and Dexaven
compared to the control group. The fractal dimension of
the mucosa was reduced in all groups tested compared
to the control group.

When assessing the influence of the tested substances
on the morphometric parameters of the large intestine
during the experiment, a decrease in the number of ac-
tive intestinal crypts was found in the control group on
the 14" day after the surgery. The number of inactive
crypts was the lowest on the 7" day after the operation.
The total number of crypts in the control group did not
differ in time from the surgery. The thickness of the
mucosa and the muscles showed no significant differ-
ences, and differences were observed in the submucosa
on the 7" day after the procedure, a decrease in thick-
ness was noted. The fractal dimension of the mucosa
in this group showed a decrease in value on day 7 and
an increase in dimensions on day 14.

In the group treated with Intron A, no differences in
time were observed in the following parameters: the
number of active intestinal crypts, the total number of
crypts, and the thickness of the submucosa. As for the
number of inactive crypts, an increase in their number
was observed on the 14" day after the surgery compared
to the 7" day. The mucosa thickness in the Intron A
group was lower on day 14 compared to day 4. Muscle
thickness and mucosal fractal dimension were lowest
on day 14 after anastomosis.

On the 14" day of the experiment, in the group of
animals treated with Dexaven, the decrease of thick-
ness of submucosa and muscular layers was observed.

In the group treated with 5-Fluorouracil, no time
differences were observed in the number of active in-
testinal crypts, inactive intestinal crypts, total number
of crypts and the fractal dimension of the mucosa. The
size of the mucosa was lower on days 7 and 14 compared
to day 4. The size of the mucosa was lower on day 14
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compared with day 4, and the size of the muscular layer
was reduced on days 7 and 14.

By examining the condition of the connective tissue
of the large intestine under the influence of the adminis-
tered drugs on individual days of the experiment, it can
be concluded that: on the fourth day of the experiment,
no statistically significant differences were observed
in the behavior of the fractal dimension of the connec-
tive tissue of the large intestine under the influence of
the administered drugs in the dissected animals. On
the seventh day after surgery, the fractal dimension
of the connective tissue of the colon in the group treated
with Intron A was smaller compared to the control. No
statistically significant differences were observed in the
remaining groups of animals. On the 14" day of the ex-
periment, the fractal dimension of the connective tissue
of the large intestine in the group treated with Dexaven
showed a significant reduction compared to the other
groups of animals.

Research has already been carried outthe use of non-
specific immunomodulators such as interferons (alpha,
gamma) in stand-alone therapy, or in combination with
5-Fluorouracil as an adjuvant therapy in the treatment of
colorectal cancer (3,9, 21, 22, 26). Wistar rats were used
as experimental animals due to the ease of breeding,
high resistance to stress related to surgical intervention,
and above all because some of the metabolic processes
in them are similar to those in humans. The experiment
was extended to steroid drugs, which used in the treat-
ment of intestinal diseases, seem to have a significant
impact on the local state of the anastomosis after surgery
and, consequently, on the further fate of patients.

With regard to histomorphometry as a method ideally
describing the condition of the intestines, the first ob-
servation that comes to mind is that scientific literature
treats the subject of morphometry in an experimental
anastomosis quite briefly. The experience so far deals
with morphometric, but only in the context of the
intestines as a whole. The influence of diet or certain
chemicals such as recombinant growth hormone or
igf-1 on the histological state of the intestine (6, 7, 11,
12) has been widely analyzed. Only individual centers
have conducted animal studies to check the changes
in the histological image of the intestinal anastomoses
(27, 31).

In our own study, based on the changes taking place
in the following days of dissecting the animals in the
control group, it was found that the surgical interven-
tion itself changes the morphometric parameters of the
anastomosed fragment. This was most evident in the
thickness of the submucosa and the number of active
and inactive intestinal crypts. These parameters, as we
know, decreased in the following days of animal section-
ing, compared to day 4. As for the fractal dimension of
the mucosa, it also changed over time, indicating the
remodeling of this layer.

Until now, studies have also been conducted to assess
the effect of diet on intestinal morphometry. Scientists
have already proved that natural food stimulates the
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structure of the intestinal wall, which in turn affects
the digestibility and absorption of food (6, 10, 14).
Morphometric changes also occur in the reverse situa-
tion; i.e. limited access to food due to the use of a restric-
tive diet (20). The influence of the early introduction of
food on anastomosis was also investigated. The impact
of the surgery on the intestinal transport processes was
assessed (18, 34, 35).

In our experiment, all individuals were fed the same
standard food. The research was not intended to intro-
duce an additional variable, that is diet. This is precisely
due to the fact that chemical substances administered
with food disturb or favorably modify the histological
state of the intestines.

Based on the results of our own research, it was de-
termined that the surgical intervention itself disturbed
the morphometry of the large intestine. However, it
was the chemical substances administered after the
procedure that significantly modified the parameters
of anastomosis. In the following days of dissecting the
animals, following the effects of the complex fragment
of individual substances over time, the most pronounced
changes occurred in the group of animals treated with
5-Fluorouracil. There was a thinning of the mucosa,
submucosa and the muscular layer of the large intestine.
In animals administered Intron-A, the changes were
similar. Only a decrease in the size of the submucosa
was not observed. Additionally, there was a decrease in
the fractal dimension of the mucosa and an increase in
the number of inactive intestinal crypts. On the other
hand, the lack of changes during the experiment in
anastomosis treated with Dexaven turned out to be quite
remarkable. The preparations on Day 14 were similar
to those on Day 4.

Few studies refer to the description of changes in
the structure of anastomosis under the influence of the
preparations we have selected for our research. The
centers that worked on it studied the influence of these
substances on the selected parameters of the complex
fragment. The changes were macroscopically assessed,
physically examining the influence of intestinal pres-
sure on the state of the anastomosis, and biochemical
changes were analyzed. By examining the influence
of early nutrition on the condition of the anastomosis
after prior treatment with cytostatics and steroids, it was
proved that early feeding has positive effects on healing
of the anastomosis (10, 14, 30).

In the conducted experiment, 5-Fluorouracil was ad-
ministered as a single drug, but in more than twice the
typical dose. Comparing the activity of this cytostatic
with the control group, it caused the most pronounced
changes in the submucosa. On each of the analyzed days
of the experiment, the thinning of this layer was visible
in comparison with the control group. The authors of
other publications analyzed the problem of combined
administration of 5-Fluorouracil and interferon alpha
in the treatment of advanced colorectal cancer. In their
experiences, they often came to contradictory conclu-
sions (21, 26). Studies on the effect of interferons have
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shown that its administration, both local and systemic,
impairs healing by reducing new collagen fibers. In our
experiment, this drug undoubtedly affects the state of
the intestinal anastomosis. This substance changed the
dimensions of individual layers of the intestinal wall
as compared to the control group. The most important
changes were observed in the thickness of the submu-
cosa (there was a reduction in size on days 4 and 14).
Also, the fractal dimension of the mucosa was changed
under the influence of intron A. After growth (compared
to control) on day 7 there was a marked decrease on
day 14. This may indicate that interferon alpha caused
a disturbance in mucosal renewal after anastomosis
surgery (Tab. 2). The influence on the fractal dimension
of the connective tissue also influences the integrated
fragment of the intestine. When analyzing the influence
of the convalescence period on this parameter under
the influence of individual substances, a statistically
significant difference was found in the group exposed
to interferon. The increase in this dimension on day
14, compared to day 4, may indicate that new tissue is
stimulated to expand. The last element that we would
like to mention in the discussion is the influence of
the substances given on the resistance of the intestinal
anastomosis, on the pressure in the intestine, which is
strongly dependent on the influence of these parameters
on the connective tissue of anastomosis. In the authors’
own research, it was Dexaven that significantly lowered
the endurance of anastomosis to intestinal pressure.
Visible disturbances in the tightness of the anastomo-
sis took place on the 7% day of animal selection. The
fractal dimension parameter was used for the analysis
of connective tissue.

There is no work in the literature analyzing connec-
tive tissue on the basis of the fractal dimension. This
term is not only used for the intestines, but primarily for
bone and skin tissue. It proves the degree of complexity
and irregularity of a given structure. Combined with
other morphometric data it is a very useful parameter. In
the present experiment, no differences were observed in
the fractal dimension at the beginning of the experiment,
as compared to the control group. This may indicate the
initial lack of effect of these drugs on the connective
tissue, or that the surgical intervention fluid and the
administered drugs were different and mutually cancel-
ing each other out. Analyzing the effect of individual
substances on the connective tissue of the anastomosis
during the experiment, statistically significant differ-
ences were noticed in the group treated with Intron A,
demonstrating the influence of an immunomodulating
drug. Until now, scientists have tried to study the effect
of certain processes and substances on the morphometry
of the left part of the intestine. However, there was no
interest in studying the place of the anastomosis and the
processes taking place in it. Using a similar research
method, scientists showed changes in this unit under
the influence of various factors. The main aspect was
the resection of a large fragment of the small or large
intestine and the effect of this procedure in combina-
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tion with additional factors such as chemicals, diet or
the type of surgery on the intestinal histomorphometry.
Surgical intervention alone modified the histology of
the large intestine. At the beginning of the experiment,
changes in morphometric parameters under the influ-
ence of drug administration, as compared to the control
group, were the least marked.

In conclusion, the tightness of the experimental anas-
tomosis was disturbed under the influence of steroid
therapy. All substances impaired anastomotic healing
on different levels. The most pronounced effect of tested
substances was the thinning of the submucosa and on
14" day of experiment it was 5-Fluorouracyl which
caused the biggest damage. Intron A decreased thickness
of muscular layer on 14" day of the experiment. Steroid
therapy and immunotherapy changed the structure of
connective tissue, also affecting the tightness of the
anastomosis.
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