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Abstract

Background and Purpose:Post-laparotomy adhesion is a problem for surgeons dssvehtients. The purpose of this study was to
establish a decrease in PAI-1 levels of peritonedd fithe degree of adhesion macroscopic and microsaiypiin male wistar rats
subjected to ileum abrasion, between the combinaticedministration of vitamin E in topical olive oihd injection of Metamizole,
single or unstainedVlethod: Laboratory experimental research. Using 24 male wistarwhich were subjected to ileum abrasion Re-
laparotomy was performed 14 days later to see the Rélel of the peritoneal fluid, the degree of adbesnacroscopic and the degree
of adhesion microscopically. Dataanalysis by ANOVAugkal Wallis, and Spearman teResult: There was a significant difference in
peritoneal fluid PAI-1 levels in the PO-P3 group=Q36), but there was no significant differencepéritoneal fluid PAI-1 levels
between PO-P1 (p=0.761) and PO- P2 (p= 0.113).eThas a significant difference in the PO-P3 gropp0(005), but there was no
significant difference between PO-P2 (p=0.403) a@ePP (p=0.187). Correlation test showed a significamrelation between PAl-
levels of peritoneal fluid and the degree of maaspg&cintraperitoneal adhesion with a large corretatbf r = 0.750 (macroscopic) and
macroscopic intraperitoneal adhesion with a largeetation of r = 0.729 (microscopi€onclusion: Combination of vitamin E in
topical olive oil with metamizole decrease in PAletéls in peritoneal fluid, macroscopic and microscaogigree of adhesion.

Keywords: Adhesion, PAI-1, peritoneum, vitamin E, Metamiole, ileum abrasion, laparotomy

1. Introduction

Intraperitoneal adhesions are pathological bonds that usually occur between thengniewel, and
abdominal wall. This bond can be a thin layer of connective tissueglafibrous joint containing blood
vessels and nerves, or a direct adhesion between the two organs. Based onothe ettchperitoneal
adhesions are divided into congenital and acquired, which can be inflammatopostoperative.
Intraperitoneal adhesions are generally caused by surgical procedures withigrithieepl cavity with a
prevalence of 63%-97%. A survey in England in 1992 reported tha@bynhere were 12,000 14,400
cases of obstruction caused by intestinal adhesions with colorectal surgery asstheommmon type of
surgery.(Arung et al. 2013).

The incidence of adhesions in infants with omphalocele accompaniedatlybawel obstruction in the
first year is 12%, gastrokisis is 27%, incidence continues to increase to 15% ialooefafter 10 years and
to 37% in gastroschisis.(Kadek Deddy Ariyanta, Dikki Drajat Kusmayadi 2020) Irdg stunducted in the
Philippines, it was also mentioned that several diseases that can cause adhesions aftenyapagsny are
Hirschsprung's disease, malrotation, intestinal atresia, enterocolitis.(Deogracias & A0Bite

The incidence of obstruction caused by intraperitoneal adhesions irebidas in the third position after
inguinal hernia and colonic malignancy.(Obaid, 2011) The mortality rate dumatib bowel adhesions ranges
from 3% in patients with simple obstruction while in patients with bowel perforatianges up to 30%. (Al-
Salem and Oquaish, 2011)
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In a study conducted by Obaid in Malaysia, intestinal obstruction was fou®®l cases, of which 38%
were caused by external hernias, 25% adhesions, 15.2% neoplasms, 8.6% ®lintlissusceptions, 4%,
and other causes as much as 2.17%. Overall the percentage of obstructiosnralthiatestine is 73.9%,
while in the large intestine obstruction is 26.1%.(Obaid, 2011)

The healing process of the peritoneum is different from the healoge$s of the skin, that is, if the
inflammatory process and the initial phase of trauma have been resolvedoerreamoved, the fibrin formed
will be re-decomposed by the process of fibrinolysis. The balagtdation in both processes is carried out
by the role of cytokines. After pro-inflammatory cytokines work and thdogtoof inflammation can be
resolved, then these cytokines will decrease in concentration in the peritoneune likegase not produced
again by cells involved in inflammation. Furthermore, the role of cytokines arkirng$othat have an anti-
inflammatory function. These cytokines are IL-4 and IL-10. As a resulteofritreased concentration and
activity of these cytokines, PA activity will increase, while PAI activity will be inhibited.(Deogracids
Almonte, 2019)

In general, the causes of adhesions are trauma, infection and tissue ischemkay To preventing
adhesions after surgery is to selectively prevent factors that can cause addésiordysis is the key to
understanding the pathogenesis of adhesion, fibrinolysis plays a role incturrence of adhesion by
breaking up fibrin clots that form during the healing process. Plag@imes converted to plasmin by tissue
plasminogen activator (t-PA) and urokinase-like plasminogen activator (UPA). Theateaai plasmin is the
degradation of fibrin, while the most dominant one that blocks this prémasshappening is Plasminogen
activator inhibitor-1 (PAI-1), when PAI-1 is increased, the fibrinolysis mededisrupted so that adhesion is
formed.(Kadek Deddy Ariyanta, Dikki Drajat Kusmayadi, 2020)

Until now there is no standard to prevent post-laparotomy intraperitoneatsiadd in
children.(Deogracias and Almonte, 2019) The most effective way is to minimizeskhef adhesions with
good surgical technique, handling and dissection of delicate tissues, tenmefibstasis, avoiding extensive
thermal trauma, adequate irrigation, avoiding exposure to foreign bodiesasympwder gloves and non-
absorbable sutures). and infection prevention. Even with the optingitalutechnique with regard to the
rules mentioned above, it turns out that trauma to the peritoneum is stibbidalle so that the riskfo
adhesions also remains. Therefore, this study was conducted to minimize thkeaiiesions so that the
incidence of morbidity can be reduced, of course with materials that are aaslgble and affordable.(Tang
et al., 2020)

In vitro vitamin E has an effect as an anti-oxidant, anti-inflammatory, antutarag anti-fibroblastic,
reducing collagen productiqiKadek Deddy Ariyanta, Dikki Drajat Kusmayadi, 2020) A study conducted by
Corrales compared the effectiveness of topical intraperitoneal vitamin E, sodiumohgédu The results of
his research prove that the effectiveness of vitamin E in preventing adhesion dantbeas sodium
hyaluronate.(Corrales et al., 2008) Research conducted by Agung from trexdilpiof Diponegoro which
examined the decrease in TGF levels and the degree of adhesion using a condfindtionin E and olive
oil topical with ketorolac also showed significant results in lowering TGF levels and redueidggdhee of
adhesion.(Agung Aji Prasetyo, 2018)

Metamizole is a non-steroidal anti-inflammatory drug (NSAID) which is commonly usedany
countries, the role of metamizole to reduce adhesion formation is by inhithienGyclooxygenase (COX)
enzyme, where COX is an enzyme that catalyzes the synthesis of prostaglandiresathidonic acid
thereby inhibiting the synthesis and activation. prostaglandins, reduce platekraipyr, decrease vascular
permeability, and inhibit the activity of PMN cells, increase the function of mbhages as phagocytes,
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reduce the secretion of plasminogen inhibitors, prevent the formatiorelrade of histamine and stabilize
lysosomes.(Wu et al., 2021) In addition, the inhibition of the Cyclgergise (COX) enzyme causes the
formation of free radicals.(Deogracias and Almonte, 2019)

If the results of research using vitamin E in topical olive oil and metamizole arenpim be effective in
inhibiting adhesion, then it can qualify as an inexpensive andteasytain anti-adhesion agent. Therefore,
further research is needed whether the use of these two ingredients alone obimatomcan have a
potentiating effect and further enhance its anti-adhesion effect.

Previously, research on prevention of adhesions had been conducted asimpination of Vitamin E
in topical olive oil with Ketorolac Intramuscular, with the results of the study thag tivere significant
results in the administration of a combination of Vitamin E in topical olive oil with rdkto
Intramuscular.(Agung Aji Prasetyo, 2018) There is no study that combinadHfiristration of vitamin E in
topical olive oil and metamizole to see its effect on peritoneal fluid and the degréleesion.

2. Methods

This research is an experimental laboratory research, with a post test casigi approach, using
experimental animals wistar rats as research objects. The experiment was conducted with a simple
randomized sampling design. There were 4 research treatments, namely @B)rdreatment 1 (P1),
treatment 2 (P2), treatment 3 (P3). Research group division:

P0O~>Control group, experimental animals were wistar rats with ileal abrasion.

P1->Treatment group 1, Wistar rats were subjected to ileal abrasion and given vitamiitirggeritoneal
topical olive oil.

P2->Treatment group 2, experimental animals were wistar rats with ileal abrasion and injection dzaletam
P3->Treatment group 3, experimental animals wistar rats were subjected to ileal abrasion maviajivia E

in intraperitoneal topical olive oil with metamizole injection.

2.1 Research Implementation
1) Twenty-four male wistar rats were adapted in the laboratory by being individuggd and given
standard feed rations for 1 week ad libitum.
2) All mice were given the prophylactic antibiotic ceftriaxone 3mg/100gr body weigdaimuscularly 30
minutes before the first laparotomy to prevent infection.
3) Anesthesia using ketamine 50mg/kgBW (15mg), and diazepam 2.5mg/kgBavhuscularly. The
procedure was carried out aseptically using sterile instruments.
4) Perform a laparotomy with a 5 cm midline incision, then open the peritoneum.
5) Identify the cecum and terminal ileum, and perform a 4 cm long abrasitimeaerminal ileum until
bleeding spots appear using a scalpel.
a. Group PO (Treatment O/no treatment), male wistar rats were subjected to ileal abrdsioot an
treated.
b. Group P1 (treatment 1), male wistar rats were subjected to ileal abrasion andOgiagrvitamin E
dissolved in 5ml olive oil topically in the peritoneal cavity, above the site clitasion.
c. Group P2 (Treatment 2), male wistar rats were subjected to ileal abrasion antgiaerizole by
Intramuscular (IM) 10-15mg/kgBW/time (every 4-6 hours) immediately afiegery.
d. Group P3 (Treatment 3), male wistar rats were subjected to ileal abrasion and givgmoflgtamin
E dissolved in 5 ml of olive oil topically in the peritoneal cavity, aboveptaee where the abrasion
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was done and given Metamizole by Intramuscular (IM ) 10-15 mg/kgBW/t{me=y 4-6 hours)
immediately after surgery.

6) The surgical wound was closed with single layer sutures using 3/0 silk, without guhgriperitoneum.

7) After surgery, male wistar rats were treated in their original cages and separatkaéothe risk of rats
being injured due to the aggressiveness of other rats.

8) A relaparotomy was performed on day 14 to assess the degree of intraadrEtdnesion. Previously,
wistar rats were anaesthetized and given PBS 10x as much as 3cc through antid&siorright side
of the median line, and massaged the abdomen for 90 seconds, then wista@regiesitioned at an
angle of 450 with the head up for 5 minutes so that the peritoneal fluid coliediesl cavity. pelvis.
The second laparotomy incision was performed in a 450 tilted positiortheithead up, this was done
to facilitate the collection of peritoneal fluid, and to assess adhesions on the lefesidaa] ileum).
Peritoneal fluid was taken as much as x1cc for PAI-1 assessment.

9) PAI-1 inspection procedures:

1) Prepare tools and reagents.

2) Standard concentration of PAI-1 rat was prepared by mixing diluent F sampleaaddrd solution
containing 10 ng/mL PAI-1 rat.

3) The peritoneal fluid sample was dilated 2 times (1:2) with a diluent sample.

4) Microwell prepared, then enter the reagent into it according to the steps below:

a.Add to each microwell 100 L Anti Rat PAI-1 HRP Conjugate

b.Add 100 L of PAI-1 standard and the diluted sample to each microwellén ord
c.Incubation for 2 hours at room temperature (18-250C)

d.Add 0.45M H2S04 50 L to stop the reaction

e.Wait for 10 minutes for the color to stabilize

5) Take a microwell reading on an ELISA plate reader with a wavelength of 450nm.

10) The procedure for microscopic examination of the paraffin block method
1) Take a fresh sample of tissue that has £1cm long adhesions.

2) Tissue fixation in 10% buffered neutral formalin solution (1:10 orghsalution ratio).

3) Drain the tissue, then cut the tissue sample with a thickness of 0.3-0.5mgnauscalpel and
arranged into a tissue cassett

4) Then the dehydration process was carried out by inserting the samplédssneacassette into an
automatic processor machine for 2 hours.

5) Then the vacuum process is carried out to remove air from the tissR@ ritinutes.

6) Printing paraffin blocks using a mold made of Stainless steel which is warmed wrsentkthen
insert the tissue into each mold. Pour liquid paraffin that has been heat¢dnperature of 600 C
into the network until the entire network is submerged in paraffin, the paraffilovged to freeze on
the cooling machine. Furthermore, the paraffin block is removed fhenmold and stored in the
freezer (-200C) before cutting.

7) Cut the paraffin block containing the tissue using a microtome machine witbkaess of +3-4 m,
then the pieces are placed in a water bath at 460 C. Then trim the sligda@nthem on a glass
slide that has been smeared with ewith which functions as an adhesive.

8) Arrange the slide with the tissue on it on a special shelf and put it in an inculithtartemperature
of 600C.

9) The process of coloring and identification.

2.2 Data Analysis Method
The data analysis method in this study is described as follows:
1) Descriptive analysis in the form of the average value and standard deviation, as wephs to be
more informative.
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2) Hypothesis testing 1 to 3 was carried out with different tests (Analysis of Variddt®VA for PAI-1
levels and Kruskall Wallis test for the degree of intraperitoneal adhesion)

3) Hypothesis 4 testing was carried out by using Sperman rank correlation analysis

4) The analysis process is carried out with the help of SPSS Software

3. Results

A macroscopic picture is obtained in picture adhesion grade 1Hgime 1-4, and for microscopic in
Figure 5-8. The statistical results from the descriptive average (mean) levels of PAI-1 levels ofigarito
fluid in the PO group were 7.3140 £ 0.7414 ng/mL; in the P1 gveam 6.5385 + 2.0968 ng/mL; in the P2
group it was 5.4318 + 1.4635 ng/mL and in the P3 group it wa@9%.9 0.6290 ng/mL.It was found thateth
mean PAI-1 levels of peritoneal fluid were decreasing in groups P1, R®nfifared to groups Rable 1)
Statistical analysis to determine the difference in PAI-1 levels of peritoneal fluid betwedredtment
groups, the data normality test was performed using the Shapiro-Wi(katelst 2).

The results of the normality test output PAI-1 concentration of peritoneal(figichL) in groups PO, P1,
P2 and P3 data were normally distributed because each sig value was p> @05ean difference test
between groups could be performed. The homogeneity of variance tegshesedmogeneous of variance"
test with a significance value of p>0.05, so it can be said that the variance befiseps was not
significantly different, therefore statistical analysis of the different PAI-1 levels dfopeal fluid used
ANOVA. The analysis was continued with Tukey's post hoc (egile 3). Analysis of the degree of
macroscopic adhesion in each group using the Kruskal Wallis test and the iggsfiltast p = 0.016 for
macroscopic and microscopic p = 0.qtdble 4).

The correlation between PAI-1 levels and the degree of macroscopic and micrastrajpieritoneal
adhesions was tested using the Spearman correlation. The results oftéditeel) show ap value = 0.000 in
the relationship of PAI-1 with the degree of macroscopic intraperitoneal adlssioap value = 0.001 in
PAI-1 with the degree of microscopic intraperitoneal adhesion.

s

it £ ey e
Figure 1 Adhesion degree | (Macroscopic) Figure 2 Adhesion grade Il (Macroscopic)
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Figure 5. Adhesion grade 0 (Microscopic) Figure 6. Adhesion grade | (Microscopic)

Figure 7 Adhesion grade Il (Microscopic) Figure 8 Adhesion grade Il mason's trichrome (
(Microscopic)
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Table 1. Descriptive value of PAI-1 levels in peritoneal fluid

Group Average = SB

7.3140 + 0.7414 ng/mL
6.5385 * 2.0968 ng/mL
5.4318 + 1.4635 ng/mL

4.9796 .6290 ng/mL

PO (Control)

P1 (Vitamin E + Olive Qil)

P2 (Metamizole)

P3 (Vitamin E + olive oil with Metamizole)

[ e N e ) 7

Table 2. Shapiro-Wilk. Normality and Homogeneity Test

Group Shapiro-Wilk Levene Statistics
Statisti df Sig. Sig
cs
ConcentrationPAlk PO .829 6 0.106 0.123
peritoneal fluid (ng/mL) P1 .962 6 0.836
P2 .822 6 0.091
P3 .952 6 0.757

Table 3. P-value Post Hoc Tukey PAI-1 levels of peritoneal fluid

Variable (PO) (P1) (P2) (P3)

Control (PO) - 0.761 0.113 0.036
Vitamin E in topical olive oil (P1) - 0.513 0.231
Metamizole (P2) - 0.939

Vitamin E in olive oil topical + -
Metamizole (P3)
*. The mean difference is significant at the 0.05 level.

Table 4. Distribution of the results of measuring the degree of macroscopic and microscopic adhesion in
each group and the results of the Kruskal Wallis test

Grade PO P1 P2 P3 p Nilai value
Macroscopic
0 0 0 2 4 0.016
1 1 2 1 2
2 1 0 0 0
3 1 3 2 0
4 3 1 1 0
mediant Range 3+ 1.27 2.5+1.22 1.83+1.72 0.33+£0.51
Microscopic
0 0 0 2 3 0.011
1 0 1 1 2
2 1 3 1 1
3 5 2 2 0

mediant Range 2.83+ 0.41 2.17+0.75 1.5+1.38 0.67+ 0.82
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Table 5 Mann Whitney test for the degree of macroscopic and microscopic intraperitoneal adhesions

Variable (PO) (PD) (P2) (P3)
Macroscopic

Control (PO)\ - 0.403 0.187 0.005

Vitamin E in topical olive oil (P1) - 0.450 0.007

Metamizole (P2) - 0.120

Vitamin E in olive oil topical + Metamizole (P3) -
Microscopic

Control (PO)\ - 0.083 0.060 0.003

Vitamin E in topical olive oil (P1) - 0.405 0.016

Metamizole (P2) - 0.275

Vitamin E in olive oil topical + Metamizole (P3) -

Table 6. Spearman Rank Correlation
Macroscopic degree of Microscopic degree of

adhesion adhesion
PAI-1 . levels R 0.750 0.729
P 0.000 0.001
Direction + and tight + and tight

4. Discussion

The results of statistical tests showed that the combination of vitamin E in intrapéritgiea olive oil
with metamizole would significantly reduce PAI-1 levels of peritoneal fluid comparedrtwols, but there
was no significant difference when compared to single administration of vitamitnEaperitoneal topical
olive oil or administration of metamizole alone. Likewise, the results of statistical tedte ategree of
intraperitoneal adhesion macroscopically and microscopically showed that the combafatitamin E in
intraperitoneal topical olive oil with metamizole could significantly reduce the degree e&iadhboth
macroscopically and microscopically.

In vitro vitamin E has an effect as an anti-oxidant, anti-inflammatory, antutaatg anti-fibroblastic,
reducing collagen production.(Kadek Deddy Ariyanta, Dikki Drajat Kusmayadi, 2620yd Vitamin E can
reduce lipid peroxidation which plays a role in the mechanism of cell saretidamage due to free radical
attack.(Corrales et al., 2008)A study conducted by Corrales compared thevesffest of topical
intraperitoneal vitamin E, sodium hyaluronate. Corrales uses vitamin E Itatwpluble) dissolved in 5cc
olive oil administered topically intraperitoneally. Olive oil is used as a dilution vehictal&Saused 60 wistar
rats to compare the effectiveness of topical intraperitoneal vitamin E and sodiunohgtguiThe results of
his research prove that the effectiveness of vitamin E in preventing adhesion iantbeas sodium
hyaluronate.(Corrales et al., 2008) Vitamin E also has anti-inflammatory, antilanagffects, inhibits
thrombus formation, and can inhibit the activity of TGF- (a strongsils inductor) and can reduce collagen
production.(Agung Aji Prasetyo, 2018)

The use of vitamin E in topical olive oil was previously investigated by Hermaw2oi® who examined
the combination of giving vitamin E in topical olive oil with oral simvastatin endégree of adhesion, the
study found that the combination of vitamin E in topical olive oil withvsistatin can significantly reduced
the degree of adhesion and PAI-1 levels compared to single administratitem@h\E in topical olive oil or
single administration of simvastatin.(Kadek Deddy Ariyanta, Dikki Drajat Kusmayadi, Z0&fiher study
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using vitamin E in olive oil was conducted by Haidar who combined the administoditiétamin E in topical
olive oil with omega-3 which was shown to reduce the degree of intraperitonesi@diTang et al., 2020)
Research that has been done before usmgsteroidal anti-inflammatory drugs. Another type, namely
ketorolac and vitamin E in topical olive oil conducted in Semarang, it was founthénatwas a significant
difference in the degree of adhesion to the combination of ketorolacitanainvE in topical olive oil, but
there was no significant difference between the single administration of ketorolaitaamith E in olive oil.
Topical.(Agung Aji Prasetyo, 2018) Research conducted by Portilla reported thatwtasra significant
reduction in adhesion formation with a single administration of vitamin E in tagivaloil.(De La Portilla et
al., 2004) However, in another study, it was found that the administratigitaafin E did not affect the
occurrence of intraperitoneal adhesions, only reduced its severitystiiniyaconducted by Corrales olive oil
in a single administration, there were no significant results in reducing the oceupkmtraperitoneal
adhesions.(Corrales et al., 2008)

The mechanism of metamizole to reduce adhesion formation is by inhithisrgnzyme Cyclooxygenase
(COX) is an enzyme that catalyzes the synthesis of prostaglandins frondaréctsicid thereby inhibiting
the synthesis and activation of prostaglandins, reducing platelet aggregati@amgedscular permeability,
and inhibiting the activity of PMN cells, increasing macrophage function. as phagomduce the secretion
of plasminogen inhibitors, prevent the formation and release of histamin¢adiide lysosomes.(Croes and
Vanegas, 2008) In addition, the inhibition of the Cyclooxygenase (COX) enzymesdhasormation of free
radicals.(Deogracias and Almonte, 2019) Research that has been done beforaounstegoidal anti-
inflammatory drugs. Another type is ketorolac.

Based on the mechanism described above, the administration of a combifiatiamin E in topical
olive oil and injection metamizole proved to be significant in reducing PAI-1 levefsedfoneal fluid,
macroscopic degree of adhesion and microscopic degree of adhesioarentp control or single
administration of metamizole injection or vitamin E. in topical intraperitoneal olive lui. ifdicates that the
treatment of administration of vitamin E in topical intraperitoneal olive oil with mietdeninjection is the
best.

The correlation between PAI-1 levels with the microscopic degree of adhesion and the dgg
macroscopic adhesion was tested using the Spearman test. The results of the esbtitsiothere was a
significant correlation between PAI-1 levels and the degree of macroscopic andowyicointraperitoneal
adhesions, meaning that if PAI-1 levels of intraperitoneal fluid increased, theedefjradhesion also
increased.

Research to prevent intraperitoneal adhesions by using a combination of vitamimtEaperitoneal
topical olive oil with metamizole can be recommended for further animal studies with dutbes and
methods of administration in the hope of obtaining better results than thechebedrhas been done so that
its use is expected to be used as an alternative. practical application in.surgery

5. Conclusion

Combination of vitamin E in topical olive oil with metamizole decrease in PAI-1 levegisritoneal
fluid, macroscopic and microscopic degree of adhesion. This research mnmerded for further
experimental animal studies with other doses and methods of administration opéheflobtaining better
results so that their use is expected to be used as a practical application in surcgchlrps.
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