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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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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

4948

ABSTRACT 

Diazinon has a hepatotoxic effect since it is metabolized in 
the liver involving Kupffer cells (KCs) activation, increasing 
reactive oxygen species (ROS). The flavonoids contained in 
shallot (Allium cepa L.) skin act as antioxidants neutralizing 
oxidative stress. This study aims to determine the effect 
of shallot skin ethanol extract (SSEE) on liver MDA level 
and activated KCs histopathology. The total flavonoids 
level of SSEE was measured using the aluminum chloride 
colorimetric method and resulted in 228.1 mg QE/g. Rats 
were divided into normal, diazinon, and SSEE groups. 
Diazinon was administered at a dose of 40 mg/kg b.w. for 7 
days, followed by SSEE at the dose of 600, 900, and 1,200 
mg/kg b.w. for 7 days. Liver malondialdehyde (MDA) level 
was measured using the MDA-TBA method. The results 
revealed that diazinon increased liver MDA level (p <0.05), 
while SSEE at doses of 900 and 1,200 mg/kg b.w. decreased 
liver MDA level equal to normal (p>0.05). Activated KCs 
in the SSEE group at a dose of 1,200 mg/kg b.w. was 
impressively equal to the normal group. In conclusion, 
SSEE at dose of 1,200 mg/kg b.w. neutralize liver oxidative 
stress due to diazinon indicated by the decrease of liver 
MDA level and activated KCs equal to normal. 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

INTRODUCTION

Diazinon is an organophosphate pesticide 
that is widely used by farmers. The usage 
of diazinon has been banned in the USA 
since 2004 because it endangers human 
health. Nevertheless, Indonesian farmers still 
use diazinon to get rid of pests in order to 
increase crop productivity (Agency for Toxic 
Substance and Disease Registry (ATSDR), 
2018; Direktorat Pupuk dan Pestisida, 2016). 
It is estimated that at least 200,000 people 
worldwide die because of organophosphate 
poisoning each year (Eddleston, et al., 
2008). In 2008, in the amount of 76.47% of 
all respondents at Sumberejo, Magelang got 
the decrease of blood acetylcholinesterase 
level indicating organophosphate poisoning. 
It happened through ingestion, inhalation, or 
absorption (Utami, Dangiran, & Darundiati, 
2017). 

Diazinon has a hepatotoxic effect related to 
the liver as the main site of its metabolism. 
It increases free radicals in liver tissue and 
decreases endogenous antioxidants amount 
and capacity (Elersek & Filipic, 2011). 
The previous studies revealed that diazinon 
increased liver malondialdehyde (MDA). 
Diazinon also attenuated liver function showed 
by the increase of alanine transaminase 
(ALT), aspartate transaminase (AST), and 
total bilirubin.  It induced liver structure 
damage such as rupture in hepatocytes, 
vacuole formation in the cytoplasm, necrosis, 
enlargement of sinusoids, and blood vessel 
congestion with hemorrhage (Al-Attar, 
Elnaggar, & Almalki, 2017; Wisudanti, 
Herdiana, & Qodar, 2019).

One of the cells playing a crucial role in 
liver homeostasis and the pathogenesis of 
liver injury are Kupffer cells (KCs) (Kolios, 
et al., 2006; Owumi et al., 2014). KCs are 
non-parenchymal liver cells, approximately 
15% of the total liver cells, and located in the 

sinusoidal lining of the liver. They constitute 
the resident tissue macrophage in the liver 
and 80-90% of the tissue macrophages in the 
reticuloendothelial system (Dixon et al., 2013; 
Kolios et al., 2006). They are the first-line 
defense to be exposed to substances absorbed 
from the gastrointestinal tract. They eliminate 
and detoxify foreign pathogens such as toxic 
agents (Kolios et al., 2006). Toxic agents-
induced liver injury releases various signaling 
molecules activating KCs, which are capable 
of generating ROS production (Gandhi, 2012; 
Kolios et al., 2006; Nguyen-Lefebvre & 
Horuzsko, 2015; Sato et al., 2016). 

The increase of free radicals caused by diazinon 
and KCs activation can be neutralized by 
antioxidants contained in plants such as shallot 
(Allium cepa L.). The flavonoid quercetin is 
actually found at the highest level on its skin. 
Isolated quercetin of shallot skin has 3-5 times 
higher levels than the edible part (Skerget, 
et al., 2009).  Jung, et al. (2011) reported 
that quercetin in shallot skin decreased liver 
MDA level in streptozotocin-induced rats. 
Nonetheless, consumption of shallot skin is 
still uncommon, and it is only considered as 
household and industrial waste.

Flavonoids contained in shallot skin have an 
essential role as an antioxidant by reducing 
ROS production related to its scavenging 
capacity (Vásquez-Espinal et al., 2019). 
We used liver MDA level as a parameter to 
represent the effectivity of flavonoids to decline 
free radicals in the liver because of its presence 
as the final product of lipid peroxidation. MDA 
level is also more accurate to measure since it 
has a longer half-life and stable structure than 
the other free radicals (Suryadinata, Bambang, 
& Adriani, 2017). There has not been a study 
analyzing the effect of shallot skin on liver 
oxidative stress due to diazinon. Based on the 
explanation above, the researcher is implicated 
in determining the antioxidant effect of shallot 
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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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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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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.	
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

skin ethanol extract (SSEE) on the liver MDA 
level and activated KCs histopathology in 
diazinon-induced Wistar rats.

METHODS
The Preparation of Simplicia and SSEE 

The shallot skin was elicited from the industrial 
waste of the fried shallot factory located at 
Silo, Jember. The variety/species of shallot 
determined by the Botanical Laboratory of Math 
and Science Faculty, University of Jember was 
Biru Lancor (Allium cepa L. var. ascalonicum 
Back). The shallot skin was washed using 
NaCl 2% and subsequently sun-dried. The 
dried shallot skin was ground to get Simplicia 
powder. A total of 600 g of Simplicia powder 
was put into a jar, and 3 L of 96% ethanol was 
added and soaked for the first 24 hours with 
occasional stirring. The filtrate was separated 
from its solvent by filtration paper. The process 
was repeated three times. The total filtrate was 
concentrated using a rotary evaporator at a 
temperature of 60°C (Elsyana & Tutik, 2018).

The Measurement of Total Flavonoids Level 

Chemical Analysis Service Unit measured total 
flavonoids level, the University of Jember with 
analysis number registration 02/CASU/III/2021 
using aluminium chloride colorimetric method 
according to the method of Chang et al. (2002). 
Quercetin was used as standard to calculate the 
calibration plot (y = 0.0834x + 0.0107, R2 = 
0.998).

Animals and Treatment

As a research subject, 25 male Wistar rats aged 
2-3 months and bodyweight 150-250 g were 
randomly divided into five groups consisting of 
normal, diazinon, and SSEE groups. On days 1 
to 7, the normal group was administered corn 
oil orally, while the rest of the groups were 
administered diazinon 40 mg/kg b.w orally. On 
days 8 to 14, the normal and diazinon group 
received DMSO 3% orally, and the treatment 

groups received SSEE 600, 900, and 1,200 
mg/kg b.w. Orally, respectively. The surgical 
procedure was carried out immediately to 
take the liver out for MDA level measurement 
and histopathological slides preparation. The 
study was approved by The Ethical Committee 
for Research, Faculty of Medicine, the 
University of Jember, with reference number 
1465/H.25.1.11/KE/2021.

The Measurement of Liver MDA Level

Liver MDA level was measured using 
thiobarbituric acid. The liver was washed using 
Phosphate Buffer Saline (PBS), pH 7.4. As 
much as 1 g of liver tissue was homogenized 
with 1 mL of ice-cold NaCl using cold mortar, 
followed by centrifugation 6000 rpm for 30 
minutes. An amount of 550 μL sterile aquadest, 
100 μL TCA, 250 μL    HCl    1    M,    and    
100    μL    Na-Thiobarbiturat was added to 100 
μL supernatant of each sample. The mixture 
was boiled for 20 minutes and chilled at room 
temperature. All samples were centrifugated 
500 rpm for 10 minutes to get rid of precipitation 
before being measured at 532 nm wavelength. 
Liver MDA level was calculated using linear 
regression equation obtained from a series of 
standard solution 2.5, 5, 10, 20, and 40 nmol/
mL  (y = 66.798x - 6.9041, R2 = 0.9981) and 
expressed in nmol MDA per mg liver tissue.

Statistical Analysis

The data of liver MDA level was displayed as 
mean ± standard deviation. Statistical analysis 
was performed using the One Way Anova 
test to analyze the difference between groups, 
followed by the Least Significant Difference 
(LSD) post hoc test to analyze the difference of 
each group compared to others. 

Activated KCs Histopathology

The right lobes were soaked in 10% neutral 
buffer formalin then processed with paraffin. 
They were cut using microtome with a thickness 
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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 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

of 3-5 microns then stained using hematoxylin-
eosin (HE) for microscopic observation. Liver 
histopathological slides were observed using 
LEICA DM500 binocular microscope with a 
magnification of 400X in five fields of view. 
The qualitative assessment was focused on 
activated KCs related to the increase of ROS.

RESULTS
Liver MDA Level

The result of the total flavonoids level of SSEE 
is shown in Table 1. Total flavonoids level 
was expressed in mg/g in terms of quercetin 
equivalent (QE).

The mean liver MDA level is presented in 
Table 2. The highest mean of liver MDA level 
was found in the diazinon group, while the 
lowest mean of liver MDA level was found in 
the normal group. Among the SSEE groups, 
the lowest mean liver MDA level was found 
at a dose of 1,200 mg/kg b.w. 

One Way Anova test revealed that liver MDA 

level was different among groups (p<0.05). 
Diazinon group showed a higher liver MDA 
level compared to a normal group, yet it was 
lower in SSEE groups at doses of 900 and 1,200 
mg/kg b.w. It was compared to the diazinon 
group (p<0.05) and equal to the normal group 
(p>0.05).

Activated KCs Histopathology

The liver histopathological slides demonstrating 
activated KCs of each group are presented in 
Figure 1. Inactivated KCs only showed dense 
and squamous nuclei; thus, it is difficult to 
distinguish with endothelial cells. Activated 
KCs had a wide range of variability in cell shape 
and size, elongated cytoplasmic processes, and 
open-face type cells. They were found along 
the sinusoid and could be observed in contact 
with other KCs, collagen fibers, and endothelial 
cells (Basit, Tan, & Webster, 2020). Activated 
KCs were mostly found in diazinon group; the 
higher the SSEE dose, the fewer the activated 
KCs; and activated KCs in the SSEE group at 
a dose of 1,200 mg/kg b.w. was impressively 
equal to the normal group. 

Table 1. Total flavonoids level 

Tested for Sample code Test result  
(mg QE/g extract) 

Total flavonoids 
analysis SSEE 228.1 

 
The mean liver MDA level is presented in Table 2. The highest mean of liver 

MDA level was found in the diazinon group, while the lowest mean of liver MDA level 
was found in the normal group. Among the SSEE groups, the lowest mean liver MDA 
level was found at a dose of 1,200 mg/kg b.w.  

   
Table 2. The mean of liver MDA level 

Groups Mean of liver MDA level ± SD 
(nmol/mg) 

Normal 11.80 ± 2.92b 
Diazinon 22.17 ± 5.24a 

SSEE 600 mg/kg b.w. 18.39 ± 4.74a 
SSEE 900 mg/kg b.w. 13.46 ± 4.29b 

SSEE 1,200 mg/kg b.w. 13.32 ± 3.13b 
aSignificant compared to normal group (p<0.05), bSignificant compared to diazinon group (p<0.05) 

 
 

One Way Anova test revealed that liver MDA level was different among groups 
(p<0.05). Diazinon group showed a higher liver MDA level compared to a normal group, 
yet it was lower in SSEE groups at doses of 900 and 1,200 mg/kg b.w. It was compared 
to the diazinon group (p<0.05) and equal to the normal group (p>0.05). 

 

 

 

 

 

 

 

 

Activated KCs Histopathology 

The liver histopathological slides demonstrating activated KCs of each group are 
presented in Figure 1. Inactivated KCs only showed dense and squamous nuclei; thus, it 
is difficult to distinguish with endothelial cells. Activated KCs had a wide range of 
variability in cell shape and size, elongated cytoplasmic processes, and open-face type 

 

Table 1. Total flavonoids level 

Tested for Sample code Test result  
(mg QE/g extract) 

Total flavonoids 
analysis SSEE 228.1 

 
The mean liver MDA level is presented in Table 2. The highest mean of liver 

MDA level was found in the diazinon group, while the lowest mean of liver MDA level 
was found in the normal group. Among the SSEE groups, the lowest mean liver MDA 
level was found at a dose of 1,200 mg/kg b.w.  

   
Table 2. The mean of liver MDA level 

Groups Mean of liver MDA level ± SD 
(nmol/mg) 

Normal 11.80 ± 2.92b 
Diazinon 22.17 ± 5.24a 

SSEE 600 mg/kg b.w. 18.39 ± 4.74a 
SSEE 900 mg/kg b.w. 13.46 ± 4.29b 

SSEE 1,200 mg/kg b.w. 13.32 ± 3.13b 
aSignificant compared to normal group (p<0.05), bSignificant compared to diazinon group (p<0.05) 

 
 

One Way Anova test revealed that liver MDA level was different among groups 
(p<0.05). Diazinon group showed a higher liver MDA level compared to a normal group, 
yet it was lower in SSEE groups at doses of 900 and 1,200 mg/kg b.w. It was compared 
to the diazinon group (p<0.05) and equal to the normal group (p>0.05). 

 

 

 

 

 

 

 

 

Activated KCs Histopathology 

The liver histopathological slides demonstrating activated KCs of each group are 
presented in Figure 1. Inactivated KCs only showed dense and squamous nuclei; thus, it 
is difficult to distinguish with endothelial cells. Activated KCs had a wide range of 
variability in cell shape and size, elongated cytoplasmic processes, and open-face type 



5352

QANUN MEDIKA Vol 6      No 1    JANUARY 2022 QANUN MEDIKA Vol 6       No 1   JANUARY  2022 

A R T I C L E   I N F O

Keywords:

Submitted : 
Accepted : 
Published : 

Correspondence: 

151150

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.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

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 

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.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

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 

http://journal.um-surabaya.ac.id/index.php/qanunmedika

1PB

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.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

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	

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.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

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 

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.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

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 

http://journal.um-surabaya.ac.id/index.php/qanunmedika

1PB

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.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

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	

JURNAL KEDOKTERAN FK UM SURABAYA 

  Qanun Medika Vol. 3 No. 2    July 2019

151150

Research Article

Overview of survey results of the Healthy Indonesia Program with a 
family approach in the area of Penggaron Lor, Semarang
Aisyah Lahdji1

1) Faculty Of Medicine Universitas Muhammadiyah Semarang

March 2019 
Mei 2019 
July 2019

PIS-PK, healthy family, 
Penggaron Lor

lahdjiaa@yahoo.com

ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Activated KCs histopathology. A: normal group. B: diazinon group. C: SSEE 600 
mg/kg b.w. D: SSEE 900 mg/kg b.w. C: SSEE 1,200 mg/kg b.w. Red arrow shows 
activated KCs. 

 

DISCUSSION 

The administration of diazinon at a dose of 40 mg/kg b.w. for 7 days could 
significantly increase liver MDA level. A previous study revealed that diazinon 40 mg/kg 
b.w administered to rats for 5 days significantly increased liver MDA level (Himah, 
Wisudanti, & Fatmawati, 2018). Another study reported that diazinon 50 mg/kg b.w. 
administered to rats for 6 weeks caused liver failure not only indicated by the increase of 
ALT, AST, total bilirubin, and MDA levels, but also the change of liver histopathologica l 
features (Al-Attar et al., 2017) 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

DISCUSSION

The administration of diazinon at a dose of 
40 mg/kg b.w. for 7 days could significantly 
increase liver MDA level. A previous 
study revealed that diazinon 40 mg/kg b.w 
administered to rats for 5 days significantly 
increased liver MDA level (Himah, Wisudanti, 
& Fatmawati, 2018). Another study reported 
that diazinon 50 mg/kg b.w. administered to 
rats for 6 weeks caused liver failure not only 
indicated by the increase of ALT, AST, total 
bilirubin, and MDA levels, but also the change 
of liver histopathological features (Al-Attar et 
al., 2017)

Diazinon gains the level of free radicals 
which initiate lipid peroxidation. Diazinon is 
oxidized to free diazoxon and sulfur atoms by 
cytochrome P450 (CYP) (Elersek & Filipic, 
2011). Diazoxon is a metabolite inhibiting 
acetylcholinesterase, so that it produces nitric 
oxide radical (NO•), one of the free radicals 
formed through the activation of NMDA 
receptor (Zhao, Vanhoutte, & Leung, 2015). 
Diazoxon is hydrolyzed by paraoxonase 
(PON1) to diethyl compounds which can 
react rapidly with reactive hydroxyl radical 
group (•OH), resulting in a new free radical 
(Elersek & Filipic, 2011). Free sulfur atom as 
a secondary metabolite of diazinon will also 
bind proton to form H2S molecule interacting 
with metalloenzyme such as superoxide 
dismutase (SOD) then inhibiting its activity 
(J. Lee, Koo, & Min, 2004). The decrease of 
antioxidant enzymes inhibits the catalyzation 
of superoxide-free radical (•O2-) to oxygen 
(O2) and hydrogen peroxide (H2O2) (Cemeli, 
Baumgartner, & Anderson, 2009). Excessive 
free radicals trigger oxidative stress and 
lipid peroxidation. Lipid peroxidation occurs 
when polyunsaturated fatty acids (PUFA) in 
cell membranes or organelle membranes are 
degraded by free radicals producing lipid 
hydroperoxide, lipid peroxyl radicals, and 
MDA as the final product (Ayala, Muñoz, & 
Argüelles, 2014). In this study, activated KCs 

were mostly found in diazinon group. KCs are 
the vital component of the macrophages and 
specific to the hepatic response to pathogens 
(Dixon et al., 2013). They are located in sinusoid 
so that they efficiently phagocytize pathogens 
entering from the portal circulation (Dixon et 
al., 2013; Kolios et al., 2006; Sato et al., 2016). 
KCs are activated by signaling molecule such 
as interferon-gamma (IFN-γ). When IFN-γ 
binds to its receptor on macrophages, the signal 
transducers and activators of transcription 
1 (STAT1) and interferon regulatory factors 
(IRF) are activated, which subsequently cause 
the activation of KCs (Nguyen-Lefebvre & 
Horuzsko, 2015). Activated KCs are not only 
characterized by a high capacity to present 
antigen, high expression, and secretion of 
interleukin-12 (IL-12), interleukin-23 (IL-23), 
and IRF-5, but also high production of NO 
and ROS as a defense against the toxic agent. 
Therefore, KCs are capable of generating 
ROS production (Gandhi, 2012; Kolios et al., 
2006; Nguyen-Lefebvre & Horuzsko, 2015; 
Sato et al., 2016). This theory is supported by 
Owumi et al. (2014) which stated that KCs 
depletion reduced cytokines secretion and 
ROS production, consequently resulting in the 
amelioration of ethanol-induced liver damage. 

The shallot skin contains flavonoids which 
potentially act as an antioxidant (Mardiah et al., 
2017). Shi et al. (2016) isolated flavonoids from 
dry onion (Allium Cepa L.) skin. The flavonoids 
in NaHCO3 components of diethyl ether phase 
were isorhamnetin, quercetin, and kaempferol; 
the Na2CO3 component of diethyl ether phase 
was quercetin-3-O-β-D-glucopyranoside; the 
Na2CO3 components of ethyl acetate phase were 
rutin and quercetin;  the NaHCO3 components 
of ethyl acetate phase were apigenin-7-O-β-
D-glucopyranoside and kaempferol-7-O-β-D-
glucopyranoside. Our phytochemical screening 
showed the total flavonoids level of SSEE was 
228.1 mg QE/g. Thus, it should be equivalent 
to 136.86, 205, and 273 mg QE/kg b.w. total 
flavonoids for each SSEE group, respectively. 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.

The first dose of SSEE could not decrease 
liver MDA level significantly, yet the second 
and the third doses of SSEE could decrease 
liver MDA level significantly equal to normal. 
The response to flavonoid compound is dose-
dependent, so that the different doses will 
result in the different activity of flavonoid in 
decreasing free radicals (Carmona-Aparicio et 
al., 2019). Ahmed et al. (2017), investigating 
the effect of SSEE on liver oxidative stress on 
CCl4-induced rats, stated that liver MDA level 
was influenced by the dose of SSEE. SSEE 
at a dose of 50 mg/kg b.w. for 17 days could 
not alleviate liver MDA level while it was 
significantly decreased at a dose of 100 mg/kg 
b.w. There were several previous studies adding 
shallot skin in the rat’s diet. The consumption 
of a diet with 5% shallot skin powder for 4 
weeks could significantly decrease liver MDA 
level and increase SOD, glutathione peroxidase 
(GSH-Px), and glutathione reductase (GSH-
Rx) levels in rats that have an aging process (B. 
Lee, Jung, & Kim, 2012). The administration 
of SSEE 1% in the total diet for 8 weeks could 
significantly decrease liver MDA level on 
streptozotocin-induced liver injury in rats (Jung 
et al., 2011).

Quercetin and quercetin 4’-O-β-
glucopyranoside constitute the major part of 
flavonoids in shallot skin compared to others 
(AbouZid & Elsherbeiny, 2008). The content 
of flavonoid quercetin in shallot skin is 3-5 
times higher than in its bulb (Skerget et al., 
2009). A previous study stated that flavonoid 
quercetin at the dose of 200 mg/kg b.w. could 
reduce muscle MDA level significantly from 
ischemia-reperfusion injury in rats (Akdemir et 
al., 2016). Quercetin decreases the free radical 
level through radical scavenging mechanisms 
in its redox reaction, such as hydrogen atom 
transfer (HAT), sequential proton loss electron 
transfer (SPLET), and electron transfer-proton 
transfer (ET-PT) (Vásquez-Espinal et al., 
2019). Additionally, quercetin regulates the 

endogenous antioxidants by modulating the 
expression of A549 genes, directly increasing 
the enzyme antioxidants such as GSH-Px, 
GSH-Rx, and SOD (Boadi, Amartey, & Lo, 
2016; Zerin et al., 2013). Thereby, those 
mechanisms prevent the initial stage of lipid 
peroxidation (Ayala et al., 2014). 

The qualitative assessment of KCs showed 
the higher the SSEE dose, the fewer activated 
KCs. SSEE at dose of 1,200 mg/kg b.w. 
impressively reduced activated KCs equal 
to the normal group. In this study, SSEE was 
administered after diazinon induction aimed 
to analyze its therapeutic effect. Quercetin in 
SSEE is thought to neutralize the free radical 
sources mainly derived from diazoxon and the 
damage of hepatocytes as the result of lipid 
peroxidation. Hence, the KC’s environmental 
stressors are diminished, and KCs are not 
further activated. Padma et al. (2012) reported 
that quercetin decreased hepatic serum 
markers and MDA as well as improved liver 
histopathological alteration caused by lindane 
pesticide toxicity in rats. Hassan, Abo El-Ela, 
& Abdel-Aziz (2019) stated that quercetin 
decreases the level of ALT and AST by restoring 
the histopathological architecture of the liver 
in imidacloprid insecticide induction in rats. In 
the other organ, Kalender et al. (2012) showed 
that the antioxidant effect of quercetin reduced 
testis MDA level and exhibited milder testis 
histopathological alterations.

The limitation of this study is that the doses of 
SSEE are less varied, so that the optimal dose 
can not be determined. Further research using 
a wider range of doses is needed to establish 
the optimal dose of SSEE in neutralizing liver 
oxidative stress caused by diazinon.

CONCLUSION 

In conclusion, SSEE at dose of 1,200 mg/kg 
b.w. neutralize liver oxidative stress due to 
diazinon indicated by the decrease of liver 
MDA level and activated KCs equal to normal. 
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.
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traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
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not	shown	any	improvements.	The	patient	passed	away	in	the	
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treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
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ABSTRACT 
Health	 Development	 Index	 (HDI)	 greatly	 influences	
health	 status.	 Efforts	 to	 achieve	 healthy	 development	
are carried out by implementing Healthy Indonesia 
Program with A Family Approach (Program Indonesia 
Sehat dengan Pendekatan Keluarga or PIS-PK). The 
implementation of the PIS-PK was established with 12 
main indicators, which aimed at improving the quality 
of	life.	The	purpose	of	this	study	was	to	find	out	family	
health problems by identifying problems and analyzing 
the causes of health problems in the working area of 
Bangetayu Public Health Care (RW I, RT 5, 6, 7, 8, 
and 9) in Penggaron Lor, Semarang. This research is 
observational descriptive with a cross-sectional approach 
through	 interviews	 and	 filling	 in	 family	 health	 profile	
data in RW I, RT 5, 6, 7, 8, and 9. The problem obtained 
from the interview was an analysis of the causes of the 
problem using the L-Green Theory. The survey results 
showed that the health indexes with healthy categories 
consisted of 29 families, pre-healthy 113 families, and 
unhealthy 14 families, with three lowest indicators of PIS-
PK are hypertension without regular medication (22%), 
no family members smoke (39%) and families join the 
family planning program (37%). In conclusion, there are 
three problems from 12 healthy family indicators occur 
in Penggaron Lor, which are families who participate in 
the family planning program, hypertensive patients who 
take regular medication, and no family members who are 
smokers.
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