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Abstract

Introduction:the aim of this study to identify the efficacy of autologous and heterologous serum plus nata de coco

patch at the ruptured tympanic membrane of laying hens

Method : This experimental study is performed in animals, twenty eight tympanic membrans from fourteen laying
hens

Results : in autologous groups 14% (2ears) have healed on the 2nd day and 93 % (13ears) on the3rd day and all
samples group healed on the 4th day.But in the heterologous group 64% have healed on the 3rd days and all the
other samples have recovered on the 5th day. The healing times of ruptured tympanic membrane did not have a

statistically significant difference at both of groups

Conclusion:The autologous and heterologous serum were recomended with nata de coco patch as alternative

material aplication for myringoplasty and the both of them can give faster healing to the ruptured tympanic

membranes of laying hen.
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Introduction

The rupture of the tympanic membrane is a common health problem found in ENT clinics. These
conditions when does not self-closing and heals sometimes require invasive surgical action with
a variety of complicated and costly risks of surgery.If rupture of the tympanic membrane
becomes permanent it will cause hearing loss and constraints communication resulting in social

and productivity disruption.*

Treatment of ruptured tympanic membrane with surgery are costly with various rising of risks,
challenges scientists to seek a cheaper, simpler, and affordable conventional alternative for
patients with miringoplasty patches utilizing various materials such as skin, paper, silk, cartilage,

and others.?

Biocelulose nata de coco is a natural biopolymer grown in coconut water medium with the help
of Acetobacter xylinum.>* The making of biocellulose by a certain method into a sheet /
membrane with unique characteristics alike to human skin shows its potential to be an alternative
patch on miringoplasty action. These biocelluloses have been used for various medical activities

such as sanitary napkins, vascular connector and even audio membranes. >°

High water content (98-99%), good fluid absorption, low allergenicity, good biocompatibility,
possibility to be sterilized without worrying about changes in shape, and its similarity with

human skin make biocellulose feasible to be applied as an alternative patch for miringoplasty.’

In the process of tissue healing as well as on the tympanic membrane rupture, a combination of 3
factors is required: cell proliferation, platform and regulator. In the old sores stripping is required
to precipitate cell proliferation at the wound edges, while the platform is performed using a
moderate nata de coco patch for autologous or heterologous serum regulators as growth

regulators.®

This study aims to identify the effectiveness of autologous or heterologous serum plus nata de

coco patch in accelerating the healing of tympanic membrane rupture.



Materials and Method

This study is an experimental study on animals. Using 28 tympanic membranes of 14 laying
chickens aged 72-96 weeks with an average weight of 1500-2000 grams. Using local anesthetics
in the form of a 2% lidocain application prior to the rupture of the tympanic membrane using
microspoon with a wound size <50% of the tympanic membrane diameter. Using a complete
randomized design the samples were divided into 2 groups of 14 ruptured tympanic membranes
applied with autologous serum and the other 14 were applied with heterologous serumon the
wound edges followed by the application of the nata de coco patch and reassessment of each 0.2
ml serum at the top of the patch. Each treatment has computerized documentation. Examination
of the rupture healing of the tympanic membrane is done daily until the sample undergoes
complete healing using a digital otoscope which obtained membrane images is stored in a

computerized manner for further analysis using statistical tests.
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Figure 1. Application of laying hens with serum (a), Normal tympanic membrane (b),
Membrane tympanic rupture (c) and Tympanic + serum + patch membrane
nata de coco (d)

Results
The resuls of the study are :
Table 1. Comparison of healing time of tympanic membrane rupture between autologous and

heterologous serum plus nata de cocopatch (NCP)

Treatment The healing time




1stday 2ndday 3thday 4thday 5thday amount

NCP + autologous 2 11 1 14
serum

NCP + heterologous 9 4 1 14
serum

Total 2 20 5 1 28
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Figure 2. Visual of tympanic membrane based on time.The healing of the 2nd day (a), 3th day
(b), 4th day (c), 5th day (d)

Discussion

By day 2, 28% (2 tympanic membranes) of the ruptured tympanic membrane by using NCP +
autologous serum had closed, on the 3rd day it was 93% (13 tympanic membrane) and on day 4
all tympanic membrane had complete healing. NCP + heterologousserum group has occurred
closure and healing by day 3 on 9 tympanic membranes (67%), 13 (93% closed on day 4 and
100% (13 tympanic membrane) have undergone complete closure on day 5. This means that
within 5 days the overall sample of both autologous and heterologous groups has undergone
complete closure and healing. It appears that in the NCP plus autologous serum group healed a
day faster in healing than in NCP plus heterologous groups, although statistically it is not
significant, or in other words both NCP plus autologous serum or NCP plus heterologous can be
recommended for use in expediting the healing of the tympanic membrane rupture.



This is in line with Kim et al's (2013) study which shows that the use of bacterial cellulose
patches with mannitol media is faster in healing compared to controled mice although complete
healing and closure can be seen on day 7 with 3 (27.3%) tympanic membranes . And all
perforation of the tympanic membrane will close on day 14 (2 weeks).”

In this study, complete healing and closure time of transient rupture membranes was 9 days
faster than those conducted by Kim et al. This condition is possible because of the difference of
animals used in research where the Kim et al use white mice while we are using laying hens.
And while research by Kim et al only use patform bacterial cellulose from mannitol media, we
use bacterial cellulose with coconut water media plus usage of autologous serum and
heterologous serum.

In this study we found the fact that autologous serum and heterologous serum in addition to the
bacterial cellulose platform increased the speed of healing of the ruptured tympanic membrane
by almost 2 times.

In this study also obtained the scientific fact that the autologous serum and heterologous serum
does not differ significantly in accelerating the healing of tympanic membrane rupture, so that in
later application in humans the use of serum as a growth regulator may be obtained from either
the patient alone or the serum of others.

When on the various searches of patch material like silk, chitosan can be filled with various
ingredients of growth regulator like EGF etc, then from this research note that PNC later can be

combined with various growth factors other than serum.

Conclusion:

The results of this study indicate that there is no significant difference in the effectiveness of
NCP plus autologousserum orNCP plus heterologous serum in accelerating the healing rupture of
the tympanic membrane. This study recommended both heterologous and autologous serum
combinations withNCP for later applications as an alternative material that can be applied for

miringoplasty action due to the rupture and perforation of the tympanic membrane.
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