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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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ABSTRACT

Malaria is a parasitic infectious disease caused by 
Plasmodium, which remains a world health problem 
with an estimated 219 million cases worldwide. In 
severe malaria infection, several organs of the body 
can be affected, including the kidneys. One of the 
pathophysiology associated with the worsening of this 
disease is oxidative stress. The use of antioxidants is 
expected to prevent this, and one product that has a high 
antioxidant content is virgin coconut oil (VCO). This 
study aimed to analyze the effect of VCO on the kidney 
in Plasmodium berghei ANKA-infected mice. This study 
was an in vivo laboratory experimental study with a 
randomized post-test only control group design using 35 
BALB/c mice infected with P. berghei ANKA, weighing 
20-30 grams. VCO with the Javara® brand is used with 
doses of 1, 5, and 10 ml/kg body weight (kgBW)/ day. The 
parameter assessed were levels of BUN, creatinine, and 
renal histopathological changes. The administration of 
VCO on the treated group shows minimal tubular necrosis 
and glomerulonephritis compared to the negative control 
group. The BUN and creatinine levels in the treated group 
were also lower than the negative control group. The 
results showed that VCO has a nephroprotective effect 
against P. berghei ANKA infection in mice.
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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INTRODUCTION

Malaria remains one of the essential protozoan 
diseases in the world (WHO, 2018). This 
tropical disease still remains a public health 
problem in several countries, including 
Indonesia (Kemenkes RI, 2016; WHO, 2015). 
The annual death rate because of this disease 
is still over a million, especially affecting 
children below five years old and pregnant 
women. 

The primary pathogenesis mechanism in this 
infection is the hemolysis of erythrocytes 
infected with Plasmodium, which releases 
malaria merozoites and endotoxins (consisting 
of hemozoin complexes and parasitic DNA), 
thereby stimulating the host immune response 
(Phillips et al., 2017). Another pathogenesis of 
severe malaria is sequestration (cytoadherence 
and rosetting) which causes microvascular 
obstruction in vital organs (such as liver, 
kidney, and brain) and rosetting. This 
phenomenon results in disruption of cytokine 
and nitric oxide regulation, which can cause 
or aggravate local and systemic inflammation 
(Harijanto et al., 2016). The kidney is one of 
the organs that can experience severe malaria 
(WHO, 2015). As many as 40% of patients 
infected with P. falciparum can experience 
kidney complications in the form of acute 
kidney injury (AKI) (Plewes et al., 2014). 
Several factors that contribute to AKI are 
hypovolemia, vasoconstriction, hemolysis, 
parasitemia, and microcirculation dysfunction 
(Silva Junior et al., 2017). Impaired kidney 
function is characterized by increased levels 
of blood urea nitrogen (BUN) and creatinine 
((Isa et al., 2013; Kalia et al., 2015). Kidney 
histology research in malaria shows acute 
tubular necrosis, glomerulonephritis, and 
interstitial nephritis (Akil, 2019; Koopmans et 
al., 2015).

The artemisinin combination therapies are 
the first-line treatment for malaria in endemic 
countries; however, resistance is reported 

(Menard & Dondorp, 2017). Many studies 
on the development of herbal medicines for 
malaria therapy include pathophysiological 
modifications of oxidative stress by using 
antioxidants. One product that contains many 
antioxidants is virgin coconut oil (VCO) which 
is derived from fresh coconut or Cocos nucifera 
produced without heating or adding chemicals 
(Durasevic et al., 2019). High antioxidant 
content can reduce fat peroxidation and reduce 
oxidative stress by increasing catalase enzyme 
activity in the kidneys and increasing glutathione 
in the liver and kidneys (Arunima & Rajamohan, 
2013; Zakaria et al., 2011). VCO could also 
protect the kidney from nephrotoxicity by 
blocking oxidative stress, inflammation, and 
apoptosis and by downregulating the signaling 
pathway of NF‐κB/iNOS/caspase (Famurewa 
et al., 2020). There is no previous study 
yet showing the effect of the oil on malaria 
infection. Thus, this study aimed to explore 
the possible nephroprotective effect of VCO 
supplementation against Plasmodium berghei 
ANKA infection in mice.

MATERIAL AND METHODS

Experimental animal and parasite strain

Thirty-five male Balb/c mice (25-35 g) were 
obtained from and maintained at the Animal 
House, Department of Biochemistry, Universitas 
Airlangga, Surabaya, Indonesia. These animals 
were acclimatized for two weeks in a group of 
seven in cages with wooden shaves for bedding 
material. They were fed with a standard 
pellet diet and drinking water ad libitum. 
They were also maintained under standard 
laboratory conditions and subjected to a natural 
photoperiod of 12 hours light/ 12 hours dark 
cycle. This study meets the ethics requirements 
for research in experimental animals and is 
approved by the ethical committee clearance 
for preclinical research Universitas Airlangga 
with registration number 745/HRECC.FODM/
XI/2019.
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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The asexual blood-stage Plasmodium berghei 
ANKA strain parasites were maintained in 
vivo in mice. The parasite were obtained from 
the Department of Parasitology, Universitas 
Airlangga, Surabaya, Indonesia. Each mouse 
was inoculated intraperitoneally with 0.2 ml 
of infected blood containing 1x107 infected 
erythrocyte/IE from donor mice with rising 
parasitemia of 30-45%. 

Virgin coconut oil

The VCO used was by trade name Javara®, 
obtained from the supermarket in Surabaya 
City, East Java, Indonesia with BPOM RI MD 
no. 207928001388. According to the producer, 
Javara® is made from a fresh coconut through 
the cold press without additives. 

Experimental design and treatment of mice

Thirty-five P. berghei infected mice were 
randomly divided into five groups (two control 
and three experimental groups), each having 
seven mice (Table 1). The animals in G1 were 
designated as negative control and received 
distilled water; G2 as a positive control (received 
DHP at the dose of 187,2 mg/kg body weight); 
G3-G5 as experimental groups with VCO 
treatment at the dose of 1, 5, and 10 ml/kg body 
weight/day, respectively. The VCO dose used 
in this research was based on the previously 
conducted study (Zakaria et al., 2011). The 
administrations of different treatments were 
given orally by using a standard intragastric 
tube once daily for four consecutive days (D0-
D3). All animals were sacrificed 24 hours after 
the last treatment.

Serum biochemical Analysis

Twenty-four hours after the last dose of 
treatment or at D4, the mice were sacrificed, 
and the blood samples were collected by 
heart puncture. The blood sample for serum 
biochemical analysis of kidney function 
consisting of BUN and creatinine (Table 2) 
were collected in a vacutainer and analyzed 
using an automated machine (Dimension EXL-
Siemens).

Histopathological study

The kidney was obtained from each mouse 
after twenty-four hours of the last dose of 
treatment or at D4. The kidney was washed 
and then fixed in 10% formal saline. The 
fixed tissues were then embedded in paraffin, 
sectioned (5 μm) with a rotary microtome, 
and stained with hematoxylin and eosin 
(H&E). The kidney sections were evaluated 
histologically with a camera attached to a light 
microscope (Nikon Eclipse) and NIS Element 
F 4.60.00 64bit software. The extent of P. 
berghei-induced kidney damage was evaluated 
based on pathologic lesions in kidney sections 
stained with the H&E method.

Statistical Analysis

The data were expressed in median (minimum-
maximum). The value of the treated and control 
groups was compared using Kruskal Wallis 
parametric test with p < 0.05 being considered 
significant, using the IBM SPSS Statistic 23 
for Mac.

were also maintained under standard laboratory conditions and subjected to a natural 

photoperiod of 12 hours light/ 12 hours dark cycle. This study meets the ethics requirements 

for research in experimental animals and is approved by the ethical committee clearance for 

preclinical research Universitas Airlangga with registration number 

745/HRECC.FODM/XI/2019. 

The asexual blood-stage Plasmodium berghei ANKA strain parasites were maintained in vivo 

in mice. The parasite were obtained from the Department of Parasitology, Universitas 

Airlangga, Surabaya, Indonesia. Each mouse was inoculated intraperitoneally with 0.2 ml of 

infected blood containing 1x107 infected erythrocyte/IE from donor mice with rising 

parasitemia of 30-45%.  

 

Virgin coconut oil 

The VCO used was by trade name Javara®, obtained from the supermarket in Surabaya City, 

East Java, Indonesia with BPOM RI MD no. 207928001388. According to the producer, 

Javara® is made from a fresh coconut through the cold press without additives.  

 

Experimental design and treatment of mice 

Thirty-five P. berghei infected mice were randomly divided into five groups (two control and 

three experimental groups), each having seven mice (Table 1). The animals in G1 were 

designated as negative control and received distilled water; G2 as a positive control (received 

DHP at the dose of 187,2 mg/kg body weight); G3-G5 as experimental groups with VCO 

treatment at the dose of 1, 5, and 10 ml/kg body weight/day, respectively. The VCO dose used 

in this research was based on the previously conducted study (Zakaria et al., 2011). The 

administrations of different treatments were given orally by using a standard intragastric tube 

once daily for four consecutive days (D0-D3). All animals were sacrificed 24 hours after the 

last treatment. 

Table 1. Grouping of animals and treatment 

Groups Treatment 
G1 Untreated infected control (negative control). They were fed with distilled water  
G2 Infected with P. berghei and treated with DHP (positive control) 
G3 Infected with P. berghei and treated with VCO 1 ml/kg BW/day 
G4 Infected with P. berghei and treated with VCO 5 ml/kg BW/day 
G5 Infected with P. berghei and treated with VCO 10 ml/kg BW/day 

VCO: virgin coconut oil, DHP: dihydroartemisinin + piperaquine; kg BW = kilogram body weight 
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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The creatinine levels in all treatment groups are still within the normal reference value range 

(Charles River, 2012). This shows that in P. berghei ANKA infection, creatinine levels do not 

rise above normal values. The creatinine levels in the G4 and G5 groups were lower than those 

in the G1 and G2 control groups (Figure 2). The analysis of differences in creatinine levels was 

performed using the non-parametric Kruskal-Wallis test. The Kruskal-Wallis test results 

showed p = 0.388, which means that there was no significant difference between treatment 

groups so that further tests were not carried out. 

Table 2. Evaluation of kidney function test in various experimental group on day 4 

Group BUN Creatinin 
G1 (untreated, distilled water) 16 (14 – 28) 0,32 (0,16 – 0,66) 

G2 (DHP) 16 (13 – 20) 0,36 (0,18 – 0,38) 

G3 VCO 1 ml/kgBW/day  14 (9 – 15)*,a,b,c,d 0,46 (0,18 – 0,72) 

G4 VCO 5 ml/kgBW/day 16 (14 – 24) 0,27 (0,11 – 0,60) 

G5 VCO 10 ml/kgBW/day 15 (14 – 20) 0,26 (0,19 – 0,42) 

Values are median (minimum – maximum).  
The normal value of BUN = 18 mg/dl and creatinine = 0,4 mg/dL (Charles River, 2012).  
The * sign shows significant differents with p<0,05, a compared to G, b compared to G2, c compared to G3, d 
compared to G4, and e compared to G5. 
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RESULT

1. The Effect of VCO on Serum 
Biochemical Parameter

Table 2 presents the effect of a VCO 
supplemented diet on the kidney function of 
P. berghei ANKA infected mice.  The BUN 
and creatinine serum are the markers of renal 
function. The BUN levels in all treatment 
groups are still within the normal reference 
value range (Charles River, 2012). The BUN 
levels in the G3 and G5 groups were lower 
than those in the group that was not given 
VCO (G1) or in the group given DHP (G2). 
This shows that VCO administration causes 
lower BUN levels. The analysis of differences 
in BUN levels was performed using the non-
parametric Kruskal-Wallis test (p = 0.018), 
followed by the Mann-Whitney post hoc 

test. The results of the Mann-Whitney test for 
BUN levels showed that there was a significant 
difference between the G3 group compared to 
the other groups. 

The creatinine levels in all treatment groups are 
still within the normal reference value range 
(Charles River, 2012). This shows that in P. 
berghei ANKA infection, creatinine levels do 
not rise above normal values. The creatinine 
levels in the G4 and G5 groups were lower than 
those in the G1 and G2 control groups (Figure 
2). The analysis of differences in creatinine 
levels was performed using the non-parametric 
Kruskal-Wallis test. The Kruskal-Wallis test 
results showed p = 0.388, which means that 
there was no significant difference between 
treatment groups so that further tests were not 
carried out.
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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The creatinine levels in all treatment groups are still within the normal reference value range 

(Charles River, 2012). This shows that in P. berghei ANKA infection, creatinine levels do not 

rise above normal values. The creatinine levels in the G4 and G5 groups were lower than those 

in the G1 and G2 control groups (Figure 2). The analysis of differences in creatinine levels was 

performed using the non-parametric Kruskal-Wallis test. The Kruskal-Wallis test results 

showed p = 0.388, which means that there was no significant difference between treatment 

groups so that further tests were not carried out. 

Table 2. Evaluation of kidney function test in various experimental group on day 4 

Group BUN Creatinin 
G1 (untreated, distilled water) 16 (14 – 28) 0,32 (0,16 – 0,66) 

G2 (DHP) 16 (13 – 20) 0,36 (0,18 – 0,38) 

G3 VCO 1 ml/kgBW/day  14 (9 – 15)*,a,b,c,d 0,46 (0,18 – 0,72) 

G4 VCO 5 ml/kgBW/day 16 (14 – 24) 0,27 (0,11 – 0,60) 

G5 VCO 10 ml/kgBW/day 15 (14 – 20) 0,26 (0,19 – 0,42) 

Values are median (minimum – maximum).  
The normal value of BUN = 18 mg/dl and creatinine = 0,4 mg/dL (Charles River, 2012).  
The * sign shows significant differents with p<0,05, a compared to G, b compared to G2, c compared to G3, d 
compared to G4, and e compared to G5. 
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Figure 2. Comparison of creatinine in P. berghei ANKA infected mice 

 

2. Histopathological Study of the Kidney of P. berghei infected mice Treated with VCO 

The effect of VCO supplementation on renal histology is presented in Table 3. The 

histopathological alteration in the kidney was tubular necrosis (yellow arrow) that can be 

observed in the medulla and cortex, glomerulonephritis (yellow triangle), and interstitial 

nephritis (yellow rectangle). The treatment with VCO shows mild changes compared to the 

control groups. 

Table 3. Kidney histopathological change in the various experimental group 

Kidney 
histopathological 

changes 

Group Total 
p-value G1(a) G2(b) G3(c) G4(d) G5(e)  

n % n % n % n % n % n % 
Acute tubular nekrosis *,c,d,e  *,a *,a *,a  

0,007* Mild 3 42,9 6 85,7 7 100 7 100 7 100 30 85,7 
Moderate 4 57,1 1 14,3 0 0 0 0 0 0 5 14,3 

Glomerulonephritis *,b,c,d,e *,a *,a *,a *,a   

0,015* No changes 0 0 1 14,3 1 14,3 0 0 0 0 2 5,7 
Mild 2 28,6 6 85,7 5 71,4 6 85,7 6 85,7 25 71,4 
Moderate 5 71,4 0 0 1 14,3 1 14,3 1 14,3 1 22,9 

Interstitial nephritis             

0,131 
No changes 0 0 2 28,6 1 14,3 0 0 1 14,3 4 11,4 
Mild 2 28,6 4 57,1 4 57,1 4 57,1 5 71,4 19 54,3 
Moderate 4 57,1 1 14,3 2 28,6 3 42,9 1 14,3 11 31,4 
Severe 1 14,3 0 0 0 0 0 0 0 0 1 2,9 

The * sign shows a significant statistic.  
The * sign shows significant differences with p<0,05, a compared to G, b compared to G2, c compared to G3,  
d compared to G4, and e compared to G5. 
 

Table 3 shows that acute tubular necrosis in the kidneys of mice between treatment groups is 

significantly different (p = 0.007). The Mann-Whitney post hoc test results showed significant 

differences between all VCO treatment groups (G3, G4, and G5) compared to the G1 group. 

All mice kidneys in the VCO treatment group only showed mild acute tubular necrosis (100%); 
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2. Histopathological Study of the Kidney of 
P. berghei infected mice Treated with VCO

The effect of VCO supplementation on 
renal histology is presented in Table 3. The 
histopathological alteration in the kidney 
was tubular necrosis (yellow arrow) that 
can be observed in the medulla and cortex, 
glomerulonephritis (yellow triangle), and 
interstitial nephritis (yellow rectangle). The 
treatment with VCO shows mild changes 
compared to the control groups.

Table 3 shows that acute tubular necrosis in the 
kidneys of mice between treatment groups is 
significantly different (p = 0.007). The Mann-
Whitney post hoc test results showed significant 

differences between all VCO treatment groups 
(G3, G4, and G5) compared to the G1 group. 
All mice kidneys in the VCO treatment group 
only showed mild acute tubular necrosis 
(100%); that is, there was only a change of less 
than 10%. This is different from the G1 group, 
which showed mild necrosis with changes 
of 10-25% (42.9%) and moderate necrosis 
with changes of 26% -75% (57.1%), while 
the necrosis that occurred in the G2 group 
mainly was mild (85.7%) and only 14.3% were 
moderate.

The glomerulonephritis in the kidneys of mice 
between treatment groups is significantly 
different (p = 0.015). The Mann-Whitney post 



293292

QANUN MEDIKA VOL 4   no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

QANUN MEDIKA VOL 4  No 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

QANUN MEDIKA VOL.4 .l no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

Case Report

Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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that is, there was only a change of less than 10%. This is different from the G1 group, which 

showed mild necrosis with changes of 10-25% (42.9%) and moderate necrosis with changes of 

26% -75% (57.1%), while the necrosis that occurred in the G2 group mainly was mild (85.7%) 

and only 14.3% were moderate. 

The glomerulonephritis in the kidneys of mice between treatment groups is significantly 

different (p = 0.015). The Mann-Whitney post hoc test results showed that all VCO treatment 

groups (G3, G4, and G5) were significantly different compared to the G1 group. 

Glomerulonephritis in the VCO group mostly showed mild changes in contrast to changes in 

the G1 group, where most of them experienced moderate changes. The group showing mild 

glomerulonephritis, an alteration of less than 30%, was 71.4%, while the group that showed 

moderate alteration was 22.9%. The kidneys of mice that presented no glomerulonephritis were 

5.7%. 

The interstitial nephritis that occurred between the treatment groups was not significantly 

different (p = 0.131). The kidneys of mice that showed mild interstitial nephritis were 54.3% 

less than 30%, moderate changes were 30-50% at 31.4%, and severe changes were 2.9%. There 

were 11.4% of mice that did not experience changes in interstitial nephritis in the G2, G3, and 

G5 groups. 

 

hoc test results showed that all VCO treatment 
groups (G3, G4, and G5) were significantly 
different compared to the G1 group. 
Glomerulonephritis in the VCO group mostly 
showed mild changes in contrast to changes in 
the G1 group, where most of them experienced 
moderate changes. The group showing mild 
glomerulonephritis, an alteration of less than 
30%, was 71.4%, while the group that showed 
moderate alteration was 22.9%. The kidneys 
of mice that presented no glomerulonephritis 
were 5.7%.

The interstitial nephritis that occurred between 
the treatment groups was not significantly 
different (p = 0.131). The kidneys of mice that 
showed mild interstitial nephritis were 54.3% 
less than 30%, moderate changes were 30-50% 
at 31.4%, and severe changes were 2.9%. There 
were 11.4% of mice that did not experience 
changes in interstitial nephritis in the G2, G3, 
and G5 groups.

Figure 3. The histologic photomicrograph was observed in P. berghei ANKA infected mice with HE stain. 
Figure A shows a normal kidney with 400x magnification (Source: Lopes et al., 2018); B and C shows 400x 
magnification and D with 100x magnification. Figure B shows acute tubular necrosis (yellow arrow) and 
glomerulonephritis (yellow triangle) located in the cortex, Figure C shows tubular necrosis in the medulla; 
and Figure D shows interstitial nephritis (rectangle).
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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DISCUSSION

Kidney dysfunction could be assessed by 
looking at the alteration in kidney biochemical 
parameters, namely BUN and creatinine. 
Particular diseases or medications could cause 
those alterations. However, several studies 
showed that VCO could protect the kidney 
from such alteration (Akinnuga et al., 2014; 
Famurewa et al., 2020; Nwafor et al., 2020; 
Sinaga et al., 2019). Daily administration of the 
oil can significantly reverse the degenerating 
and destructive effects of diabetes in Wistar 
rats’ kidneys through antioxidant and anti-
inflammatory mechanisms (Akinnuga et al., 
2014). The phyto-oxidants in VCO could also 
protect the Wistar rats’ kidneys against the 
paraquat nephrotoxicity in a dose-dependent 
manner (Nwafor et al., 2020). Administration 
of VCO can also reduce levels of urea and 
creatine when rats perform maximum physical 
activity (Sinaga et al., 2019). The VCO diet 
also inhibited the renal damage caused by 
gentamicin with a significant decrease in kidney 
serum markers (Famurewa et al., 2020).

The effect of VCO on the kidneys in this study 
was assessed by assessing the alteration in renal 
histopathology, BUN, and creatinine. The group 
that was given VCO showed better results than 
without VCO in the kidneys of mice infected 
with P. berghei ANKA. This result was due to 
the nephroprotective effect of VCO, as shown 
in research with methotrexate or gentamycin 
induction (Famurewa et al., 2017, 2020). 

Impaired renal function is characterized by 
levels of BUN and creatinine exceeding the 
normal reference limit. This study showed that 
P. berghei ANKA’s acute infection did not cause 
high BUN and creatinine levels in all treatment 
groups. The two renal biochemical parameters 
in all treatment groups were still within the 
normal reference limit. Different results were 
found in several other studies (Adetutu et al., 
2016; Elias et al., 2012). The results of BUN 

and creatinine in this study indicate that there 
has been no impairment of renal function as 
indicated by the value of these two parameters 
is still below the normal reference or only 
slightly increases (Charles River, 2012). The 
effect of VCO administration resulted in lower 
BUN in the G3 and G5 groups than in the group 
not given VCO (G1), so it can be concluded 
that VCO has nephroprotective potential.

Two things mainly cause the alteration that 
occurs in the kidneys. First, the attachment 
of Plasmodium-infected erythrocytes to 
the endothelium, and the second one is the 
rosette phenomenon, which is an infected 
erythrocyte clotted with normal erythrocytes 
(Barsoum, 2000; Rowe et al., 2009). Both 
of these can interfere with microcirculation 
(Sriboonvorakul et al., 2018). This condition 
is associated with hemodynamic abnormalities 
such as hypovolemia and shock (Silva Junior et 
al., 2017), followed by endothelial activation, 
accompanied by the release of cytokines and 
several other inflammatory mediators that play 
a role in the mechanism of renal impairment in 
malaria. In addition to cytoadherence, there is 
also activation of the host’s immune response 
to oxidative stress products during infection 
(Adetutu et al., 2016). Therefore, giving VCO 
containing antioxidants can reduce further 
oxidative damage due to reactive oxygen 
species. 

The histopathological examination of the 
kidneys observed in this study was acute 
tubular necrosis, interstitial nephritis, and 
glomerulonephritis. In this study, there were 
mild to moderate glomerular and tubular 
abnormalities (Table 3). Tubular necrosis and 
glomerulonephritis in the three VCO groups 
were milder than those in the G1 group, which 
did not receive VCO. The BUN and creatinine 
parameters are still within normal limits even 
though there have been histopathological 
changes in the kidneys. This shows that the 
clinical biochemical renal function is still 
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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good (Table 2). The changes in kidney 
histopathology in the form of acute tubular 
necrosis in the VCO treatment group are 
milder than the G1 control group, so it can be 
concluded that the severity of tubular necrosis 
that occurs in P. berghei ANKA infection 
can be reduced by giving VCO or VCO has 
nephroprotective potential.

There are some of the limitations of this study. 
There is no analysis of the VCO content 
fraction/ isolate and no analysis of oxidative 
stress markers (such as malondialdehyde and 
catalase). Both analyses should be performed 
in the future to better understand the effect of 
VCO antioxidants in malaria infection.

CONCLUSION

The VCO has a nephroprotective potential 
in P. berghei ANKA infection. Acute tubular 
necrosis and glomerulonephritis in the three 
VCO groups were milder than those in the 
G1 group. The BUN levels in the G3 group 
(treated with VCO at a dose of 1 ml/kgBW/
day) were significantly different from other 
groups.

Based on the research process that researchers 
in this study have undertaken, what needs to 
be done is to analyze the fraction/isolate of 
VCO content and analysis of oxidative stress 
markers so that the effect of antioxidants on 
kidney function can be better understood.
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are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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