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RINGKASAN

Cedera otak masih merupakan salah satu masalah kesehatan yang penting
di Indonesia, khususnya bedah saraf. Menurut laporan WHO tahun 2004, pada
tahun 1990 kecelakaan lalu lintas menempati urutan ke sembilan sebagai penyebab
kematian dan cacat seumur hidup, dan bila kondisi 1 tidak diperbaiki
diperkirakan akan menempati urutan ketiga pada tahun 2020, terutama di negara
berkembang.

Pada cedera otak kondisi penderita akan diperburuk oleh terjadinya infeksi
sekunder selama perawatan, yang biasanya timbul pada minggu kedua. Infeksi
akan meningkatkan morbiditas dan mortalitas penderita. Sebagai penyulit, infeksi
sekunder pada cedera otak, sering sulit diatasi dan pemberian antibiotika saja
nampaknya belum cukup memadai untuk mengatasi infeksi. Salah satu penyebab
sulitnya mengatasi infeksi adalah terjadinya penurunan rccpon imun.

Penelitian ini bertujuan untuk mempelajari penurunan respon imun, dengan
tujuan khususnya adalah membuktikan bahwa pada cedera otak berat terjadi
kenaikan kadar kortisol dan adrenalin darah yang mengakibatkan penurunan
jumlah sel T CD 8", suatu sel imun yang berperan penting dalam melawan
infeksi.

Penelitian dilakukan secara observasional analitik dengan rancangan

penelitian longitudinal prospektif. Kelompok COB adalah penderita cedera otak
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berat yang tidak dilakukan operasi/kraniotomi dan transfusi darah. Sedang
kelompok kontrol adalah relawan yang sehat jasmani dan rohani. Dilakukan
kesamaan ciri umur dan jenis kelamin pada kedua kelompok.

Variabel penelitian meliputi variabel bebas, variabel antara, variabel
tergantung, variabel kendali. Variabel bebasnya adalah kortisol dan adrenalin
darah tepi,variable tergantung adalah jumlah sel T CD 8", variabel antara, variabel
antara adalah interleukin-2. Variabel kendali meliputi umur, jenis kelamin, GDS,
kadar hemoglobin, diabetes mellitus, cedera otak terbuka, cedera ganda dan
penyakit-penyakit premorbid yang mungkin mempengaruhi system imun dan
proses biokimiawi darah, hipertensi, kelainan endokrin, kelainan jantung, kelainan
faal darah dan penyakit paru kronis.

Penelitian dilakukan di Bagian Bedah Saraf FK UNAIR/RS Dr. Soetomo,
selama 6 bulan dari bulan Juni 2005 sampai dengan November 2005. Didapatkan
sepuluh penderita yang memenuhi kriteria penelitian, dengan nilai GCS 8 — 4,

Dipasangkan dengan sepuluh relawan orang sehat sebagai kelompok kontrol.

Pengambilan sampel darah tepi dilakukan pada hari pertama, ketiga
(disebut pemeriksaan pertama) danhari kelima perawatan (disebut pemeriksaan
kedua) penderita cedera otak berat, sérta hari pertama (disebut pemeriksaan
pertama ) dan ketiga (disebut pemeriksaan kedua) pada relawan sehat. Tahapan

analisis data untuk menjawab permasalah yang berdasar pada tujuan penelitian.

X1
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Meliputi analisis statistik: deskriptif. Uji normalitas, uji homogenitas, uji t, analisis
korelaso dan analisis regresi.
Hasil penelitian menunjukkan bahwa terdapat perbedaan yang bermakna pada
kenaikan kadar kortisol ( p: 0,001 pada pemeriksaan hari ketiga dan p : 0,001
pada pemeriksaan hari kelima ) juga adrenalin ( p : 0,049 pada pemeriksaan hari
ketiga dan p : 0,008 pada pemeriksaan hari kelima ) antara kelompok COB dan
kelompok kontrol. Kadar IL-2 darah pada hari kelima kelompok COB lebih
rendah dibandingkan kelompok kontrol, walaupun tidak berbeda secara bermakna.
Rerata kelompok COB 4,82 + 2,00 dan rerata kelompok kontrol 541 + 1,99 serta
p : 0,517. Terjadi penurunan jumlah sel T CD- 8" darah tepi pada kelompok COB
yang berbeda secara bermakna dibanding kelompok kontrol ( p : 0,0001 ). Pada
pemeriksaan hari kelima terdapat korelasi antara kadar kortisol darah tepi dengan
IL-2 (p: 0,036 )dan sel T CD 8" ( p: 0,022 ) sedang adrenalin tidak  (masing-
masing p : 0,355 dan p : 0,346 ).
Rerdasarkan hasil penelitian dapat disimpulkan :
l.a.Terdapat kenaikan kadar kortisol dan adrenalin darah tepi pada penderita
cedera otak berat dibanding orang sehat
b.Penurunan kadar IL-2 terjadi pada hari kelima perawatan, walaupun tidak
berbeda secara signifikan dibanding orang sehat. Ini disebabkan oleh adanya

sitokin IL-1yang diproduksi akibat terjadinya lesi serebral fokal.

X1l
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c.Terdapat penurunan jumlah sel T CD8+ darah tepi pada penderita cedera
otak berat dibanding orang sehat

2. Ada pengaruh kenaikan kadar kortisol darah tepi terhadap penurunan kadar
IL-2 pada hari kelima perawatan.
Tidak ada pengaruh kenaikan kadar adrenalin darah tepi terhadap penurunan
kadar IL-2
Secara statistik tak ada korelasi antara penurunan kadar IL-2 dengan

penurunan jumlah sel T CD 8"

Saran :

1. Permeriksaan sel T CD 8" darah tepi sebagai indikator adanya penekanan
respon imun seluler pada penderita cedera otak berat

2. Perlu dikembangkan penelitian terhadap faktor-faktor lain yang mungkin
ikut berperan dalam penekanan respon imun.

3. Perlu diteliti cara pencegahan penekanan respon imun pada penderita
cedera otak berat.

4. Perlu penelitian lanjutan yang lebih luas agar hasil penelitian dapat

digeneralisasikan.

Xiil
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SUMMARY

In Indonesia, brain injury 1s one of critical health problem especially in
neurosurgery. According to WHO report (2004), in 1990 traffic accident took the
ninth place as a cause of death and everlasting paralyze , and if the condition was
not be revised, traffic accident was predicted will occupied at the third place in
2020, especially in developing country.

The condition of brain injured patient will be worse by secondary infection
during treatment, which usually occurs in the second weeks. It will increase
patient ‘s morbidity and mortality. Secondary infection of brain injury is difficult
to overcome and the giving of antibiotic not yet adequate enough to overcome the
infection. One of its difficult cause to overcome the infection is the decreasing
immune response.

The purpose of this study is to reveal a mechanism of decreasing cellular
immune response on the severe head injured patients, focusing on decrease of
CD8T cell , that influenced by increasing peripheral blood cortisol and adrenalin
level.

Research was conduct by analytic observasional with longitudinal
prospective research design. Group was a severe brain injured patient who has not
performed operation or craniotomy and blood transfusion. Mean while, control
group was taken from healthy volunteer. Equality distinguish the age and gender
of both group was conducted.

Variable includes the independent variable, intervene variable and
dependent variable. Indepedent variable is pheripheral blood cortisol and
adrenaline, dependent variable is amount of CD8+ T cell, intervene variable is
interleukin-2. Controlled variable includes the age, gender, blood sugar,
haemoglobin . diabetes mellitus, open head injured, mulitiplr injuries and
premorbid diseases which possible influence the immune system and blood
biochemical process, hypertension, endocrine disorder, heart desease.and chronic
pulmonary disease

Research was conduct in the department neurosurgery, Medical
faculty,Airlangga university / Dr. Soetomo hospital for 6 months, started from
June 2005 up to November 2005. Ten patient was obtained suitable with research
criterion, with the value of GCS 8 - 4, and they were paired with ten healty
voluntiers from control group.

Intake of pheripheral blood sample was coducted on the first day, third (
referred as the first examination) and fifth day of treatment ( referred as a second
examinataion)on severe brain injured patient, and also first day ( referred
as the first examination) and third ( referred as a second examination) on healthy
voluntier. Step of data analysis which is to answer the problems based on research
target, including statistical analysis: descriptive, test of normality test of
homogeneity , T test, correlation analysis and regression analysis.

Xiv
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Reseach result shows that there are significant difference between COB
group and control group in increasing of cortisol rate ( p: 0,001 at third day
examination and p : 0,001 at fifth day examination) and also increasing of
adrenalin ( p : 0,049 at third day examination and p : 0,008 at fifth day
examination ). Blood level IL-2 on fifth day of SBI group is lower than Control
group ,although there is not significant diffenrence. Mean of SHI group 1s 4,82 +
2,00 and control group is 5,41 + 1,99 and also p : 0,517. The decrasing of CD8" T
cell was significantly different with control group( p : 0,0001 ). At fifth day
examination there are correlation between increasing of pheipheral blood cortisol
rate with 1L-2 ( p : 0,036 ), and there is no correlation with adrenalin (p : 0,355
and p : 0,346 ). There is no correlation between decreasing of 1L-2 level with the
decreasing of total CD8" T cell statistically
Based on the result study, it can be concluded that:

1. .a Increased cortisol and adrenalin peripheral blood level on severe head
injured patient, also decreased a peripheral blood CD 8" T cells count
than on healthy volunteer.

b. The decreasing of IL-2 rate occures in the fifth days treatmeant, even
though there is no significant different with healty people. This because of
the existence of sitokin IL-1 which is produced by focal cerebral lesion.
c.The decreased pheripheral blood CD8" T cell amount SBI patient
compared with healhty people.
2. The increasing of pheripheral blood cortisol influences the decreasing
of IL-2at the fifth day treatment. There is no influence between the
increasing of pheripheral adrenalin level and decreasing of IL-2 level.
There i1s no correlation between decreasing Il-2 rate and decreasing
CDS8'T cell statistically.

Suggestion

1. Amount of CD8" T Cell examination as an indicator in emphasizing cellular
immune response in severe brain injured patient.

2. Require to be developed by other researcher about dissimilar factors which
possible taking part in cellular and humoral immune response.

3. The way of preventing immune response in severe brain injured patient is
required to be examined.

4. Need the broader continuation research in order to make generalisation of result
study.

XV
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ABSTRACT

INTRODUCTION : Infection is one of the extra cranial complications on
severe head injury. It increased the morbidity and mortality and usually
occursduring the second week patient’s hospital stay.

The purpose of this study is to reveal a mechanism of decreasing immune response
on the severe head injury patients, focusing on decrease T cell CD 8" | that
influenced by increasing periferal blood kortisol and adrenalin level.

MATERIAL AND METHOD: it is an analytical observation study, by design :
longitudinal prospective study. Blood sample of severe head injury group were
taken at day three and day five during admission, and control group at day one and
the alternate day. Severe head injury group is ten severe head injuries patients, that
hospitalized from June to November 2005, at the Departement of Neurosurgery
Medical Faculty,Airlangga University/Dr. Soetomo Hospital, while ten control
group was taken from healthy volunteer. A biological characteristic : age and sex
have been machted, and a normal distribution test was perform. The obtained data
were statistically analyzed.

RESULT: Cortisol peripheral blood level’s severe head injury group were
significantly increase than control group ( at day three bloods examination p :
0,001 ; day five examination p : 0,001 ).

Adrenalin peripheral blood level were also significantly increase on severe head
injury group than control group. ( p : 0,049 on day three blood examination, and p
- 0,008 on day five blood examination ).

Interlukin-2 , an entervening variable, at day three blood examination was slight
higher an severe head injury group than control group , but on day five blood
examination this condition 1s reverse.At a day five blood examination, mean cases
group’s IL-2 level 1s 4,82 + 2,00 pg/ml, while control group is 4,51 + 1,99 pg/ml.
By regression analysis reveal that cortisol influence on decereasing IL-2 ( p: 0,036
and T cell CD 8", ( p: 0,011 ), while adrenalin is not.

Conclusion :

2. Increased cortisol and adrenalin peripheral blood level on severe head
injury patient. Decreased IL-2 level and T cell CD 8" count peripheral
blood circulation.

3. Increasing cortisol blood level cause decreased IL-2 blood level .

Key Word : Severe head injury — immune response — T cell CD 8" count.
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