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- Original Article

Effects of Streptokinase and Normal Saline on the Incidence of
Intra-abdominal Adhesion 1 Week and 1 Month after Laparotomy in Rats

Abstract

Background: Intra-abdominal adhesions after surgery are usually in the form of bands and can
annoy the patient throughout life causing repeated surgical procedures. Therefore, any action to
prevent adhesions after surgery can increase longevity and quality of life. For this aim, this study
investigates the effect of streptokinase and normal saline on the 7" day and 1 month after laparotomy.
Materials and Methods: Experimental study was conducted on thirty healthy male Wistar rats
weighing 200-250 g with age of 3 months divided into three groups of 10. Group I: No treatment,
Group II: Received normal saline, and Group III: Received normal saline and streptokinase at the
same time. One week and 1 month after laparotomy, the frequency of the presence or absence
of adhesion bands was performed by a person who was unaware of the sample grouping. The
collected information was analyzed with the SPSS software (version 16; SPSS Inc., Chicago, IL,
USA). Results: Adhesion frequency was found to be 20% on the 7" day (early) and 1 month after
laparotomy (late) for Group 1, and it was 40% on early and late for Group II, while 0% on the
early and late for Group III. Hence, in the group receiving streptokinase, no early or late adhesion
was observed; therefore, it had a significant role in the prevention of intra-abdominal adhesions
(P < 0.05). However, adhesions in the group receiving normal saline had no remarkable difference
with the group receiving no drug (P > 0.05). Conclusion: According to the results of our study, we
believe that streptokinase could be a good antiadhesive agent considering its effectiveness.
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Introduction Prior  abdominal  surgery  induced

intra-abdominal adhesion account of up to

Abdominal and pelvic adhesions are defined
as pathologic bonds between peritoneal or
pelvic cavities surfaces that formed during
the scarring of peritoneal surface defects.!"!

Damages on peritoneal surfaces, ischemic
areas, intestinal fistulas, infection, and
foreign bodies (suture, power, etc.,) play
an important role in the intra-abdominal
adhesions formation.

The risk factors including rough
manipulation of tissues during surgery,
excessive devascularization, former
adhesions blunt dissection, serosal tissue
drying, infections such as peritonitis,
peritoneal  endometriosis, and  free
intra-abdominal blood clots have been
related to adhesion formation.

Approximately, in 90% of the patients
who underwent laparotomy, intraperitoneal
adhesions would be developed, and
retreatment is needed in 5% to 20% of
cases.
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75% of cases of small bowel obstruction.!

Many studies stated that fibrin deposition
occurs as a consequence of peritoneal
trauma; fibrin may then become fibrous,
giving origin to a permanent adhesion.
Several substances have been used in an
attempt to prevent the formation of these
adhesions; particularly those that interfere
with the coagulation system are interesting
among them.[*™

To prevent the formation of adhesion bands

following surgery, numerous materials
have been studied, some of which are
glucocorticoids,  heparin, dextran 70,

normal saline, antibiotics, promethazine,
antihistamines,  prostaglandin  synthesis
inhibitor, Lactated Ringer’s solution,
calcium channel inhibitors,””! streptokinase
as a fibrinolytic agent,l”! rofecoxib as the
inhibitor of cyclooxygenase,!” methyl
blue,!" and octreotide.!'?!
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Thus, according to several studies, several intraoperative
factors and drugs including fibrinolytic  agents,
anticoagulants, anti-inflammatory drugs, and antibiotics
are effective in preventing the formation of adhesion
bands.[*17]

Therefore, in this study, it was tried to stimulate the
cohesive bands by applying talc powder (as a foreign
object) and then washing with normal saline and adding
streptokinase to investigate the effects of the washing and
streptokinase in the formation of adhesion bands. What
distinguishes this study compared with previous studies is
in that the adhesion bands in this study were followed-up
on the 7" day and a late time (1 month).

Materials and Methods
Animals

This was an experimental study. Initially, thirty healthy
male Wistar rats weighing 200-250 g with age of 3 months
were selected and then they were randomly divided into
three groups of 10. The study protocol was approved by
Ethical Committee (code: 185265). All animals were
treated in accordance to the principles of laboratory animal
care.

* Group I: The control group that received no drug

* Group II: Received normal saline group

*  Group III: Received normal saline + streptokinase group

The rats had not undergone previous surgery or any medical
interventions. They were also in the same condition and
standard in terms of nutrition, light (12 h light, 12 h dark),
and temperature (23°C + 2°C).

Surgery

Adhesion lesions were performed under anesthesia.
Standard surgical procedures were performed in the same
way in all the samples by one person. All three groups
of rats were anesthetized using a combination of two
drugs: acepromazin 0.5 mg/kg (Alfasan Co., Netherlands)
and ketamine 5 mg/kg (Alfasan Co., Netherlands). After
anesthesia, the samples in the three groups were put on the
surgery table lying on their back, and then their abdomen
skin was sterilized using betadine 10% solution, and the
hair was shaved well to prepare the skin for the operation
incision. Then, under sterile conditions, a two c¢cm incision
was made on the midline of the abdomen. In Group I, no
drug was used. To stimulate the formation of adhesion
bands in Group II, first 1 cc diluted solution of sterile
talc powder was added into the abdominal cavity. Then,
the abdominal cavity was washed with normal saline 5
cc and was evacuated. In Group III, similar to Group II,
after laparotomy, 1 cc talc powder solution was used and
then the area was washed with 5 cc normal saline solution
and then suction was performed. Then, 100,000 IU/Kg
equivalent to 20,000 units (IU) streptokinase was added
into the abdominal cavity, and the abdominal cavity was

2

closed. Once again, the skin was disinfected, and the rats
were kept in similar conditions after anesthesia effect was
disappeared, and a week later, the rats underwent another
laparotomy. The findings of the presence or absence
of adhesion bands were performed by a person who
was unaware of the sample grouping. Adhesions were
divided into three grades: grade 1 had only one adhesive
band, Grade 2 had 2-3 adhesive bands, and Grade 3 had
adhesion to the wall [Figure 1]. Then, in Group I and II,
the abdomen was closed without specific intervention, and
in Group III, 20,000 units (IU) streptokinase was added
into the abdominal cavity, and the rats were taken back to
the laboratory and were kept under similar circumstances.
One month after the second operation, the rats underwent
another laparotomy, and their abdominal cavity was fully
investigated. Intestines were removed, and adhesive bands
were observed and recorded.

Statistical analysis

Eventually, the data of adhesions in the abdominal cavity
were recorded and entered SPSS software (version 16;
SPSS Inc., Chicago, IL, USA) and were analyzed using the
Fisher’s exact test, Man-Whitney test, and Wilcoxon test
while significance level was considered < 0.05.

Results

In this study, 30 male Wistar rats were operated on three
occasions. One week after the first surgery, laparotomy
results showed that based on the adhesion bands in the
group without medication, only two rats (20%) had an
adhesive band. In Group II, two rats (20%) had only one
adhesive band, one rat (10%) had 2-3 adhesive bands and
one rat (10%) had clear adhesive band to the wall, and 6
rats (60%) did not have adhesive band. It should be noted
that one of the six rats suffered bleeding in the intestinal
accessories during laparotomy that was controlled but
expired 3 h after surgery. The results from examining
1 month after the second laparotomy indicated that in two
rats with one adhesive band, we observed no increase in
the number of bands. Furthermore, the rat with an adhesion
in bands of 2-3 shows no change in this regard and the
rat with an adhesive band to wall again shows the same
adhesive band to wall as before. In other 5 rats, no adhesive
band was observed. Furthermore, in Group III, we did not
observe any adhesive band in the next month [Figure 2].

| Grade 115 ey = Grade |
Figure 1: Grading adhesions in the abdominal cavity; Grade | had only
one adhesive band, Grade Il had lI-lll adhesive bands, and Grade Ill had

adhesion to the wall
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On the other hand, the mean of adhesion degree in
Groups I, II, and III and in 1 week after laparotomy were
equal to 1, 1.75, and 0, respectively, and the degree of
adhesive bands by passing time and 1 month later remained
without any change.

Statistically, we observed no change in the status of
adhesive bands in all of these three groups in the range
of 1 week to 1 month after laparotomy (P = 1). However,
there was no difference between Group I and II in the mean
of adhesion degree (P > 0.05); but the mean of adhesion
degree in Group III was significantly lower than Groups I
and II (P < 0.05) [Table 1].

A considerable point in the survey was that in the rats in
Group III, the growth of the shaved hair on the abdomen
after the 1% week was clearly more and the surgery scar
in macroscopic terms was gentler and less thick and no
hypertrophic scar was evident in Group III [Figure 3].

Discussion

Postoperative intra-abdominal adhesions represent a serious
clinical problem. Adhesions cause difficulty in entering
the abdomen, bleeding that is hard to control, anatomical
structures deformity, delays in surgery period, and
iatrogenic intestinal damages. Morbidity and mortality rates
increase depending on all these.!'-2%
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Figure 2: Grade of adhesions in the 7" day and 1 month after laparotomy
in three groups

According to the results of this study, formation of
postoperative abdominal adhesion reached the highest level
in 7 days, and after a month, it did not change much.

Studies in literature report that trauma on peritoneal
surfaces, ischemic areas, intestinal fistulas, infection, and
foreign bodies (suture, powder, etc.,) play an important role
in the formation of intra-abdominal adhesions.?® Following
trauma on peritoneal surfaces, vasoactive material and
cytokine secretion take place and consequently, protein-rich
liquid accumulates in the intraperitoneal area. This
coagulum accumulated in the peritoneum causes adhesions.
As a result, secretion of collagen by the fibroblasts
accumulated in the medium beginning with day one and
the maturation of adhesions happens. Adhesion reaches its
top level in the first 7 days, and then, fibrinolytic activity
becomes dominant after 7 days.?

The aim of this study was preventing the accumulation of
collagen and involvement in the degradation of fibrin. For
this purpose, streptokinase was used and compared with
normal saline. According to results, rats receiving normal

Figure 3: Images of scars and hair growth in Groups Il and lll. A1: the scar
condition and A2: hair growth in rats receiving normal saline. B1: The
scar condition and B2: Hair growth in rats receiving normal saline with
streptokinase

Table 1: Comparison of adhesion grades of three groups

Follow-up Group I Group II Group III P* (Group I P* (Group I P* (Group II
(n=10) (n=10) (n=10) versus Group II) versus Group III) versus Group III)
7 days
Mean 1 1.75 0 0.273 0.003 <0.001
Median 1 1.50 0
SD 0 0.96 0
1 month
Mean 1 1.75 0 0.273 0.003 <0.001
Median 1 1.50 0
SD 0 0.96 0
P** (7 days versus 1 month) 1 1 1 - - -

*Used of Man—Whitney test, **Used of Wilcoxon test. Group I: The control group that received no drug, Group II: Received normal saline
group, Group III: Received normal saline+streptokinase group. SD: Standard deviation

Advanced Biomedical Research | 2018



[Downloaded free from http://www.advbiores.net on Saturday, February 11, 2023, IP: 178.173.220.230]

Hosseini, et al.: Effects of streptokinase on the incidence of intra-abdominal adhesion

saline with streptokinase did not have any adhesion 7" days
and 1 month after surgery had a significant difference with
other two groups (P < 0.05). The mean of adhesion degree
was no difference between Group I and II (P > 0.05);
but in Group I, the mean of adhesion degree was
significantly lower than Groups I and II (P < 0.05). This in
fact is an expression of streptokinase effect on preventing
intra-abdominal adhesions.

In the line of the current study, Smaniotto et al. in
1997 found the rats that had received streptokinase by
the intraperitoneal route or by the intraperitoneal and
intravenous routes presented a significant reduction in the
formation of adhesions in terms of number and thickness
on the 3" postoperative day and also in the organs involved
when compared to controls injected with isotonic saline
alone. As a result, significant difference was found in the
number of diagnosed adhesions between the two control
groups and streptokinase group.’

Furthermore, Jafari-Sabet et al. (2015) investigated the
effects of pentoxifylline and streptokinase alone or both of
them together on postoperative intra-abdominal adhesion
formation in adult female NMRI mice. The results
suggested that pentoxifylline with streptokinase may reduce
postoperative intra-abdominal adhesion formation through
improving local fibrinolytic activity.*

In fact, the use of streptokinase by the intraperitoneal route
may determine the lysis of the fibrin clot by direct contact
with the injured area; during the intravenous administration,
the drug may act systemically and reaches the site of tissue
damage simultaneously with fibrin deposition. When the
two routes, intraperitoneal and intravenous, are combined,
there may be a summation of the topic effect with the
systemic effect.[”)

An ideal antiadhesive agent is still yet to be found. It is,
however, possible to classify antiadhesive products being
used into 4 main groups:

1. Preventing fibrin storage
2. Removal of fibrin stores?*!

3. Mechanical separations of visceral surfaces by adhesion

barriers?’2
4. Prevention of fibroplasias.l*”!

[24]

Furthermore, previous studies have shown a beneficial effect
of saline in preventing postoperative adhesion formation.%3!!
In a carbon dioxide pneumoperitoneum-enhanced adhesion
model, normal saline and Ringer’s lactate administration
immediately after surgery was shown to reduce adhesion
formation.®"! Furthermore, Ward and Panitch reviewed current
or proposed therapies for abdominal adhesions. They found
out with the current state of knowledge about many therapies
for abdominal adhesion, a definitive therapy for prevention or
reduction of abdominal adhesions still is required.’*?

Cakir et al. studied a total of 40 rates in four groups
(Group 1: The control group; Group 2: Normal saline

4

group; Group 3: Sterile Novuxol group; Group 4: Where
the intraperitoneal and systematic effects of sterile Novuxol
were examined). Finally, they suggested that sterile
Novuxol can be a good antiadhesive agent due to its ease
of use, nontoxicity, and effectiveness.!'”!

Correia reviewed published surgical literature on
epidemiology, pathogenesis, and various prevention
strategies of adhesion formation and found out among
several preventive measures, bioresorbable membranes
as site-specific antiadhesion products may be more
difficult to use in laparoscopy while liquids and gels
with more widespread area of action are easier to use in
laparoscopy. However, effective pharmacologic agents are
under development. Most of the results in this study were
contradictory. According to this study, none of modalities
to reduce the risk of adhesion have become standard
applications.*

Comparing the number of adhesions in each of the similar
groups, 7 days and 1 month after surgery showed no
significant difference (P > 0.05). In fact, according to the
condition of the study that was conducted at two time
levels, early and delayed postoperative band formation, it
was observed that these bands significantly increased after
1 month. In other words, in the same rats with adhesive
bands in the early stage, again the same amount of adhesion
occurred a month later. This means that adhesions must
have been formed at the beginning of the healing process.
These findings agree with those reported by Wright et al.,
who observed a smaller number of adhesions in rabbits
when they used streptokinase and streptodornase.’**! Similar
data were reported by Luttwak ef al., in a study of the
prevention of adhesions in rats induced by the presence of
talcum in the peritoneal cavity.!

Conclusion

Regarding the lack of adhesion and lack of delayed adhesion,
it seems that for the formation of adhesion bands, in addition
to the previously mentioned factors, perhaps genetic factors
and inflammatory tissue reaction are effective in every
living being.’®) Therefore, it suggested more and better
investigations using more extensive sample size and more
surgery operations within longer time to find out whether
increased adhesive bands occurs over time or not. Moreover,
whether fibrinolytic interventions can a play significant role
in the process of hair growth or wound healing?
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