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Abstract

Background: To investigate the effects of limbal mesenchymal stem cell (L-MSCstse® on the cornea surface for
balancing TNFe and IL-10 in animal models of pseudomonas aeruginosa keratitis in woatidghprocess.

Method: Animal models have performed a 2 mm long incision with a sarefdiechnique on the central cornea. Then
induction of keratitis is inoculated with 1.0 ¥1GFU of Pseudomonas aerugingsaL of PBS on the cornea surface.
The study subjects consisted of 2 groups. The first group was givantthietic Levofloxacin 0.5% 1 drop every 6 hours
for 5 days. The second group was given Levofloxacin 0.50( after that the next 5 minutes given L-MSCs secretome
1 drop every 6 hours for 5 days. After treatment the rat were enuclesigdcorneal tissue was given
immunohistochemistry staining of cytokines TNFnd IL-10 for analyzed.

Result: After 5 days of L-MSCs secretome therapy, results expression ofaTWis-not decreased with treatment L-
MSCs. The results expression of IL-10 was not increased with treatment L-MSCs.

Conclusion: Therapy of L-MSCs secretome was not effected to expression ol TaN& IL-10, but clinically improved
keratitis condition.
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1. Introduction

Keratitis caused by bacteria is a case that frequently happened. Pseudomagiasszeis the second
most commonly microorganism that causes keratitis. The flagellin and toxierial that produced by P.
aeruginosa causing a severe inflammationCallaghan et al, 2019). Although antibiotic therapy can Kkill
bacteria quickly, but the damage to the cornea will continue, because ithenttierial that produced by the
bacteria, triggers a sustainable inflammatory response. The formatioardfssue in the cornea is a chronic
complication that can happen and will interfere the patient's vision. It relaEbtovound healing process
(Ismail et al, 2018). Corneal wound healing is determined by plaminfatory cytokines, anti-inflammatory
cytokines or the balance of two cytokines. The increase of pro-inf@omyncytokines such as TNE-IL-6
and IL-8 in the early phase of the wound healing phase. Anti-inflatory cytokines such as IL-10 and 4L-
are needed to control pro-inflammatory cytokines so can reduce theemoaiprocess of the of the cicatrix
tissue (Tang, 2016). For that condition, additional therapies need to hedpimgund healing process while
reducing the occurrence of long-term inflammation and to reduce thefris&adrix tissue. The aim of this
study is to analyze the therapeutic effect of eyedrops L-MSCs seer@iamouse eyes that induced become
Pseudomonas aeruginosa keratitis by evaluating the inflammatory levelsobasgdkine expressions TNF-
a and IL-10 on the surface of the cornea.
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2. Material and Method
2.1 Induction of animal model bacterial keratitis

Before induction 14 rats with bacterial keratitis, examination the surfadbeokyeball. Rats wer
anesthetized with injections of ketamine and xylazine (ketamine 40 mghtdzine 20 mg/ml)
intramuscularly. Corneal defects are made using scratch techniques inldélcesegn the central cornea with
a length about 2 mm. Induction of bacterial keratitis dripping With from the suspension of P. aeruginosa
containing 16 CFU. The induced rats are maintained with standard cage conditions that hagetdagthe
laboratory of the Faculty of Veterinary Medicine, Universitas Airlangga. B nrandomly divided into
group K1 and group K2. Two days after induction, the surfatieeoéyeball was examined.

2.2 Limbus mesenchymal stem cell metabolite (L-MSCs) secretome

Corneosclera tissue was obtained from the eyes of a healthy rats with @&0gB00 grams. Retrieval
was done by aseptic surgery in the animal laboratory stem cell research alubihent centre, Universitas
Airlangga based on a protocol developed by Chen, et al. (2011). Ratanesthetized with injections of
ketamine and xylazine (ketamine 40 mg/ml, xylazine 20 mg/ml) intremtarsy. The rats that anesthetized
were placed on the operating table and installed sterile cloth. Eyeballs are disinfébteéso iodine
povidone and rinsed with balance salt solution. Conjunctival perit®®® continued with the retrieval of
corneosclera tissue 36full thickness consisting of 1 mm peripheral cornea and 3 mm linfthestissue that
has been retrieval washed using phosphate buffer saline (PBS) 3 tichetoesd in a transport media
consisting of DMEM + 200 U / ml penicillir 200 U / ml streptomycin with temperatureC4 The sample
was sent to the stem cell processing laboratory for < 24 hours.

The cell was obtained from the stem cell laboratory, Universitas Airlangga. fRinet secretome,
amount of 5 x 103 cell/well of L-MSC was treated treated for 24 hoesirsg media composed afMEM,
1% amphotericin B, 1% NEAA, 1% penicillin-streptomycin, and 2 % FBS). Theteese was collected and
filtered using 0.45 um millipore, the osmolarity and acidity were a&gfjutor 270-300 mOsm/L and 7.2-7.5,
respectively. The secretome was packaged into single dose application in sterildoEpjde and stored at
-20°C until further application

2.3 Animal model treatment

Fourteen wistar rats was induced to Kkeratitis, after 48 hours was obsevelivided to 2 groups. The
first group was given the antibiotic Levofloxacin 0.5% 1 drop ygehnours for 5 days. The second group was
given Levofloxacin 0.5% 1 drop then the next 5 minutes given L-§/&retome 1 drop every 6 hours for 5
days. After the treatment, the mice were enucleated and the corneal tisseienafetwere given staining of
immunohistochemistry cytokines TNE-and IL-10 for analysis. On the seventh day, examining the
superficial condition of the eyeball, then terminating the animal modeleandleated for staining of
immunohistochemistry antibodies cytokines ThEad IL-10.

3. Results
3.1 Limbal mesenchymal stem cell secretome promote wound healing of keratitis Hnassug

Keratitis was occurred in all rats 48 hours post induction. After that all rss treatment according
their groups. Clinical improvements seen in all rats, but in group Kiskbtilved keratitis sign like infiltrate
and fluorescein test positive. In the group K2 was showed significamoverypent. Therés dropout of 2
samples in the group K1 and 1 sample in the group K2 duringttids.
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Fig. 1. Clinical picture of the keratitis o vation for 2x24 hours post irtduc (a) Group K1 (Antibiotic).

(b) Group K2 (Antibiotic + L-MSCs secretome).

Fig. 2. Clinical overview of the animal model aft5ys of treatment. Clinical improvements seen in botluggo(a) Group K1
(Antibiotics). (b) Group K2 (Antibiotics + LMSCs seavete). During the study there are dropout of 2 sampléiseirK1 group and 1
sample in the K2 group.

3.2 Results of TNFa expression in treatment with antibiotic and L-MSCs secretgmdr@ps to animal
model keratitis P. aeruginosa.

Fig. 3. Expression of TNFe antibodies in the K1 group (antibiotic) was showed by arrows on cells that drmogenic brown
(immunohistochemistry staining, zoom in 400x).
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Fig. 4. Expression of TNE-antibodies in the K2 group (antibiotic + LMSCs secretome) was showed by arrows on cells that are
chromogen brown (immunohistochemistry staining, zoon0b}

In this study has been done immunohistochemistry stainindgN&dlantibodies and evaluation with a
400x enlargement microscope after the 7th day of treatment. Intth®#n group, the average score is 4.28,
with the lowest score is 1.8 and the highest is 7.6. While igritngp of Antibiotic + LMSCs secretome the
average score is 3.47, with the lowest score is 1.4 and the highesiss8ote By the TNFa expression
average scores, the antibiotic group + LMSCs secretome was higher than the antiolapic Tthe
Independent T-Test showed the expression of tiNk-the antibiotic group with the antibiotic group +
LMSCs secretome had no significant difference.

Table 1. TNFe expression mean scores

TNF-a expression P
Group n )
mean + SD T-Test(1-tailed)
Antibiotic 5 4281232 354
Antibiotic + LMSCs Secretome 6 3.47 +270 '

3.3 Results of IL-10 expression in treatment with antibiotic and L-MSCsesaoe eye drops to animal
model keratitis P. aeruginosa.

And evaluation under the microscope with 400x enlargement, the results16f expression in the
antibiotic group with an average score is 5.16, with the lowest scaré @&nd the highest score is 9.6. While
in the group of antibiotic + LMSCs secretome an average score is AtB7hea lowest score is 4 and the
highest score is 11.4. By the IL-10 expression average score, thietantipoup + LMSCs secretome was
higher than the antibiotic group. The Independent T-Test showed the éxpressL-10 in the antibiotic
group with the antibiotic group + LMSCs secretome had no significaetelifte.
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Fig. 5. Expression of IL-10 antibodies in the grop (aniik; owed by arrows on cells that are chromogemrbr

(immunohistochemistry staining, zoom in 400x).

Fig. 6. Expression of IL-10 antibodies in the K2 group (antibio- LMSCs secretme) was shoed by arrows on cells afeat
chromogen brown (immunohistochemistry staining, zoon0Dxt

Table 2. IL-10 expression mean scores

IL-10 expression P
Group n )
mean + SD T-Test(1-tailed)
Antibiotic 5 5.16 + 339 153
Antibiotic + LMSCs Secretome 6 7.67 +274 '
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4. Discussion

Keratitis is an inflammation of the corneal tissue caused by infection. Reends aeruginosa is the
most common microorganism that causes keratitis. Because the infectiosspdeselops very quickly and
can cause intraocular infection (endophthalmitis) and corneal perfordigthermore, the endotoxin
produced by P. aeruginosa causes prolonged inflammation emeghtlantibiotic therapy can quickly kill
bacteria. Scar tissue formation on the cornea as a chronic complication tleatagnwhich it will interfere
with the patient's vision(O’Callaghan et al, 2019; Tang, 2016)

This study is the first study that analyse the treatment of LMSCstegwr to animal models of keratitis
caused by P. aeruginosa, based on the expression of the prawaftamy cytokine TNFe and the anti-
inflammatory IL-10 on the cornea. Our study same with previtudies which the treated of the antibiotic
levofloxacin 0.5% post-induction of keratitis for 5 days can redueeinfection process, showed by
improvements of clinical condition the groups of animal mg#ewalski et al, 2010; Darusman et al, 2012;
Tajima et al, 2015) In the antibiotic group still showed the signkeddtitis compared to the group of
antibiotics and L-MSCs secretome which is more minimal the signs atfitier

This study analysed the effect of limbus MSCs secretome on dedr@&lFe expression. In this study,
the antibiotic group with the antibiotic group + limbus MSCs secretome ha@ynidicant difference. In the
previous studies analyzed on corneal alkaline chemical trauma which was tnégtestibconjunctival
injection of bone marrow MSCs (BMMSCs)showed a reduction of the dNlptokine compared to the
control group. Previous studies have also demonstrated the ability 0§ MS@hibit the production of the
pro-inflammatory cytokine TNF by macrophages. (Yao et al, 2012) Another study about treatment
placental MSCs secretome on the skin of rats. The results of this study showedrease in TN-
expression significantly in the control group. Histologically it showedecrease in PMN and monocyte
activity in the treatment group compared to the control group. So ibeaoncluded that placental MSCs
metabolites are effective and efficient for wound healing. (Purwati et al, ZI®Yesearch that similar with
our research was examined the administration of BM-MSCs in teratogémial anodels. The results of this
study indicate that the giving of BM-MSCs has not been able to reéde@xpression of TNE- The inability
to decrease TNEk-in this study was caused by only one day of therapy,aahk BM-MSCs had not been
able to work optimally in reducing TN&-expression. (Madyawati et al, 2015; Kresno, 2013)

The next parameter that analyzed in this study about the effect diithhes MSCs secretome on
increased IL-10 expression. In this study, it was found increalle Idf expression in the antibiotic group +
limbus MSCs was no significant. Another study on BM-MSCadministration in animal models of acute
liver failure through the induction of IL-10 secretion. The increas#.-10 will reduce the levels of the
inflammasome NLRP3-caspase-1 thereby reducing pyroptosis dhd iepair of acute liver failure. (Wang
et al, 2017) Another study about treatment of placental MSCs secretaime skin of rats showed increasing
in IL-10 antibiotic with L-MSCs group. (Purwati et al, 2019)

5. Conclusion
So it can be concluded that the addition of L-MSCs secretome was not effeekpdession of TNF-and
IL-10, but clinically improved keratitis condition.
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