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Aktivitas Antioksidan Kombinasi Ekstrak Jahe Gajah
(Zingiber officinale Rosc,) dan Zink Berdasarkan
Pengukuran MDA, SOD dan Katalase pada Mencit
Hiperkolesterolemia dan Hiperglikemia dengan
Penginduksi Streptozotosin

Antioxidant Activity of Combination between Ginger
Extract (Zingiber officinale Rose.) with Zink
Based on MDA, SOD and Catalase Measurements
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with Streptozotocin as Inducer
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Fakultas Farmasi dan Salns Universitas Muliasmmadiyah Prof. DR Hamka, Jin. Delima T
Klender, Jakarta Thaur 13460,

Diterima 28 April 2015, Disetujul 24 Jull 2015

Abstrak: Hiperkolesternlemia dan hipesglikemis mampy memicy terjadinya mdiksl bebas yungE
Berlebih. Lintuk mencegah terjadioyn radikal bedus, diperfukan pemberion antioksiden, Kombingsi
shsirak jabe gaah {Zingiber aficinalle Rosc.) yang merpalan tianman yang memiliki knndusgan
sntioksidan denpan zink dibarapksn mampu meningkatkan kemampuan aticksiden untuk melawan
madilcnl bebas vang menyebabkan kerusakon pada organ tubub. Tujusn penelitian i adalah mengetshui
skiivitas kombinusi ekstrak jahe gojah din zink berdasarkan pengukurin kadar malenydioddehide
AMDAY, aktivitas superoksida dismutase (S00) din katalase pads mencit hiperkoiesterolemin dan
srglikainda dengan penginduksi streplozotosin. Mencit jartan DIYY sebanyak 48 ekor dibagi
jaddi & kelompok, masing-masiog 6 skor, Kelompok | (normat), kefompek 11 (negatif), kelompak [11
evastitin], kelompok IV {ckstrak jahe 37, Smgfkgbb), keblompok V (rink 20mg/keabb), kelompok
(ekstrak jahe 37, Smgkghb dan dink 20mgkobb), kelompok V1L {ekstrak jahe 7Smgkgbb dan zink
makahb) dan kelompolk VI {ekstrak fahe | S0meflcabb dan zink 20mgfkghh). Pengukuran MDA,

[} dan katalasc pada  hati don darah mencit menggunakan spektrofolometer UV-Vis. Daty vang
robel dinji dengan anova satu arab, lnla dilanjutkan dengan uji Tukey. Hasil penelitian menunyukkan
it kombinast pada kebompok VI mampu menurmian kadar MDA, meningkatian kadar SOD dan
s pada mencit jauh lebih baik dibandingkun yang lainnya. Aktivitas antioksidan kelompok V11
i schanding dengan kontrol positif,

lewmed: Antioksidan, kombinsst ekstrak jahe prjah dan zink, MDA, SO0, katalase,

ct: Hypercholesternlemin and hyperglycemin were able to rigger the free mdicals excess. To
fit this case, antioxidant pdmimstration @ needed. The combination of ginger extract (Zingiber
il Rose ), 2 plant that contiing antioxidants, with zink is expected o improve the ability of
Binciclanty 1o fight free radicals that couse dunage 1o the organs, The piirpose of this study was 1o
me antioxident activity of combination betwesn ginger exiracs and zink by mepsuring the levels
lenybdinldehide (MDA}, superoxyde dismutnse (SO0) and camlase in hypescholesterolomia and

denst, Hp. ORSK 10206646
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Abstract: Coleeasioresculensa (L) Schot {CE) g traditicaially used for the treatment of various silments
such a3 high blood pressure, disrhes, fhevmatic pain, pulmonary congestion, etc. Hence in present
sludly, the effect of ethanol extract of CE leaves (EECE) was evaluated for antibypertensive and dioretic
activity in rats. Mele Sprague dowicy cars were randomly divided inte five proups (n=3), and treated 23
follow: positive contrel group {hydrochlortiazide 0.2569 ma' 200 g bw), negative control (MaCl 8%)
end EECE (20, 40 and 80 mg/ 700 g bw) was given 14 days. The parameters systole blood pressure
(SBP) and diastobe blood pressure (DBF) was estimute by Kent Scizptific’s CODA Non-invasive Blood
Pressure on the doys 0, §5 and 29, Diuretic activity of EECE was smudiod baséd on the volume of
uring for 6 hinurs and measaring the levels of sodium in urine 24 hours. The result of the smudy-showsd
thot EECE 40 mg 200 g baf day significant (p<0.05) deoréased in SRP 16.07% and in DA 13679,

EECE 40 mig' IW B bwiday showed positive durstic scivity and significantly (p < 0.035) mcreased
poudiam levels in urine. Preliminary phytochemical evalustion revealed the pressnce of saponins, tannin,
triterpennid mnd flavonoids m EECE

Keywords : Colocciis erculenra, antihypertiensive, diuretic aotivity, NaCl indeesd, Aavonaids,

Abstrak: Talas (Colocanias evenlena (1) Schow) (CF) sscavs wradisional dimmalean untuk berbagsi
peuyakit seperti tekanan darsh tinggi, diare, remutik. grnpguan panspans dan lain sebagainya. Dalam
penelitinn ini diteliti aktivitzs ehatral; atanol daun talss sehagsi antihipertens] dan diuretk pada tikus.
Tikus jantan Sprague dowley secem seak dibagi menjadi lima kelompak (0=5) dan diberd perlatman
sebugai berikut; kelompok kontral positif (diberi hideoklorotinrida 0,2569 mg/200 g bb), kontrob
nogatif (diberi NaCl %), 3 kelompok perlakuan masing-masing diber skatrsk etunal dews talas depgan
konsentras 20, 40 dan B0 mg/200 g bb selamn 14 hari Parameter beruph tekannn dargh sisal dan
diasto] ditdour dengan Kent Seiznific s CODA non-invasive blood pressure pada hard ke-0, 15 dan 29,
Aktivitns diveetilc ekstrak etanol dmun tatas dinnalisis berdasarkun volume urin dalam waktu & jom dan
penguluran jumlah watrium vrin dalam waktu 24 fam. Hasil penelition menunjukkon habws eksimak
etanol dagn talos dengan konsentrasi 40 mg/200 g bbY hari secars signifikon (p=d,05) menunmkan
tekannn dumh sisiol sebessr 16,0M% dan menunmlan telsman darah disstol sebesor 13,67%. Ekstrak
etaol doun tabns 40 mp/ 2050 g b hael posif menunjuidon aktivims diuretik dan secars signifikan
menmgkatkan kadar natrivm dalam urin (p<0,05), Evolussi kandungan fitokimia yang telab dilnkukan
membuktikan balwa ekstiak etanol doun talas mengandeng ssponin, tanin, triterpenatd dan fisvonoid
,

Keywords : Colorariz erculenz, antihipertensd, aktivitns diuredik, fndukel Nat, fluvonoid,

* Penusbis korespondins:, Hp, 181329223326
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|00 PRASTIWT ET AL
INTRODUCTION

Hypertension is an increase in blood pressure (BP)
above normil and permanent, or when systole blood
pressure (SBF) iz above 140 mmHgp and diastole hlasd
pressure (DBF) is shove 90 mmHg!", Pharmacological
therapy for hypertension is using synthetic drugs,
Hypertension drugs sre wse in long term lead to
inctease cost and side effects,

Medicinal plant which is owned by Indonesia
has enough potential to be utilized and developed as
raw materials for herbal medicines. Herbal medicines
for therapy is also no longer something new 1o the
community, In line with the trend of “back to nature”
that developed anoug the public at this ime, the ose
of herbal a5 altermathve medicine continues o grow
bigger. e of the them which is used =< un alternative
medacine 5 Tone dowves (Colocosia evowfenta (L)
Schom ) (CEF=L

T i fomomes o sfie tuber which cin be mved A
fipod sfstinete. AT g af ths plet cen be =sed for
areaimen, mickifine e perinle mad bead, The content
of i aeive emmpainds in OF & paligpimals, Tarmo
ez e e tintimi propenties &5 dimrhen, arhritis,
pulimomry ediom™. And bsed on previous research
was showed fiar taro lesf mueous extract ot a dose
of 400 m/ ki S hes eficeiey as an antihypertensive
and dilrstic actiny'",

MATERISTS AND METHOD

MATERIALS. The leaves of Colonmin escfesey
(CEY were coliectad from Badan Penelitan Tonmsm
Rempah dan it (BALITRO), Bogor, Infonesia. The
deposited st Indonesien Institute of Science, Cihinomg,
Bogor, West Java, Indonesis.

METHOD. Preparntion of Ethanol extract
of CE fesves (EECE). The lenves were dricd under
the shade and powdered using & grinder mixer,
The povwdered materinl (25 g} was filled in soxhiet
apparntus contzining: 250 mL of ethanol 7094, The
obtain filtrate was concentreted and siored in &
degiccators till use®,

Drug and Chemical. Hydrochlorthiazide (HCT)
and sodium chloride were obtained from PT. Kimia
Farma {Bondung, Indonesia),sodinm estimation kit
(Research Lab, Indonesin), polysorbat £0, ethenol
70% and other reagents used were purchised from
local vendaor from Jakarta, Indonesia.

Preparation of Drug Solution. EECE and HCT
were powdared and suspendsd in 1% of polysorbat

Jurnzl Hwer Kefarmazian fndewesia

80 in distillled water. Sodium Chloride (NaCl) was
powdered and dissalved in distillated water. Al
solutions were prepared freshly and stored in glass
battles.,

Preliminary Phytochemical Evaluation of
EECE. EECE was subjected for the qualitative
inalysis by using the standard phytochemical test to
evaluste the presence of various phytoconstituens.

Effect of EECE on NaCl 8% induced
hypertension in rats, Male Sprague dmwlay rats
{34 months old, weight between |50 and 200 g) were
randomly divided into five groups (n=5) and treated as
follows: negative control (NaCl 8% induced); positive
control (HCT 0.2569 mg/ 200 g BW); EECE 20, 40,
BO mg/ 200 g bw. MaCl 8% induced given orally 3
ml{ day in rats every day for 28 days to obtain the
condifion of bypertension. EECE and HUT provided
during the st 14 deys orally once daily sccording
to the growp. Systelic blood pressure (SBP) and
dretolic blood pressure ([YBF) was estimated for each
snmmal on diry O (zero), 15 and 29. Blood pressure
measurements made by the indirect method using &
Eent Scienfific’s CODA non-invasive blood pressure,

Duretic Activity of EECE in Rats. Dinretic
activity was determinate by following methods of
Depkes RI'™, with minor modification, Male Sprague
dlervley tats {2-4 month ol weight between 150 and
250 g) were randomly divided into five groups (n=5)
and meated as follows: negative control (NaCl 4.5%
and tween B0 1%); positive control (HCT 0.314 mg/
200 g bw): EECE 20, 40, 80 mg/ 200 g bw. The rats
were fasted ovemnight (18 hr) prior fo the test After
that e mats were given an oml loading NaCl 4.5%
of 2 mail.’ 200 g bw and the weatment accarding to
each group. Tmemedintely after adminsstration, the rats
were placed immetabolizm cages. Urine volume wis
collected and caleulnted at 6 br and sodium leve] was
estimmied wsng urine 24 hr.

Statistical Analysis. The results were expressed
a5 meéan = 5.E.M (0=5). The statistical comparison
wis carried out by oos way ANOVA followed by LSD
test. The result were sonsidered statistically sigmificant
when p= 0.05.

RESULTS AND THSCUSSION .

Preliminary Phytochemical Evalustion of EECE.
Preliminary phytochemical evaluation revealed
thie presence of saponins, tannin, triterpanoid and
Navonoids in EECE.

Effect of EECE on NaCl 8% Induced
Hypertension in Rats, The administration of Ma('l

&% in rats for 28 days showed the increasing effect
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in SBP and DBP (Figure 1 and ). The treatment
with EECE and HCT showed significantly {p < 0.03)
deerease in SBP and DBP &8 compared with negative
control. EECE (40 mg' 200 g bow) showed the greatest
reduction in SBP af 16.07% and DBP of 13.65% but
the effect is still smaller as compared with HCT.

1w

BOT EBCEI0 EECE4D EECESS
w00y mp B0y mg 200f

B Oyarale Uleed Prowsues
-

Figure 1. Effect of EECE on systole Weod pressure (SBF) in
NaCl 8% Induced hypertenslon. Valoe are expressed 05 menn
£ 5.EM (n=5)

&
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Figure 1. Effect of EECE on digstole hlaod pressure (DAF) in
NaCl 8% induced hypertension. Valoe are expressed as mean
=5.EM (p=5).

The administration NaCl 8% for 28 dayvs has
been mansged to increpse blood pressure™. NaCl
shows hypertensive action through increesing plasma
volume, eardiae output and nltimately increase in
BP™. BP measurements by the indirect method using 2

Jrarva! Heeusi- Kefarmostan Indongzia 101

Kent Scientific’s CODA non-invasive blood prassure.
This device is worksby recording systolic and diastolic
hiood pressure simultuneowsly through o transducer
that is in the tail-cuf™. In the present study, the
administration of NaCl 8% for 28 day showed increase
in SBP and DBPBP was significantly decréased after
thie treatment with EECE 20 and 40 mg/ 200 g.

Diuretic Activity of EECE in Rats. The
actministration of EECE and HCT showed a significamt
(=05} increpse i unne volume @5 compared with
negative control group at & b (Table 1), Analysis of
sodium levels with clinicel photometer showed that
EECE and HCT significantly (p<0.05) increased
sodium content in urine 24 h. EECE 40 mg/ 200 g
b showed the greatest diretic effect 14.2.50% and
sodium Tevels but the efféct is smaller than HCT,

Herbal plants used as diuretic in traditional
mmedicinal syetem might be useful in the treatment
of hypertension. In the present study, EECE at a
dose of 40 mg/ 200 g bw showed positive diuretic
activity at 6 b, as evident from the diuretic percentage,
Furthermaore, EECE showed sigmificant increase in
sodium content of unine at 24 b but the result revealad
the wesk diuretc acovity of EECE.

The results showed that there was an imérease in
the activity of the first dose to the second doze. But
&t the third dose of the extreot decreased the activiny
of diuretics when compared with the second dose,
This iz possible because the levels of the compounds
that are too high, causing & decrease in affinity so that
the effects produced are not in accordance with the
increasing in dose!'

The preliminary phyrochemical investigations in
the present study revediled the prasence af Mavonoid,
saponins, tannins and triterpenoid. The favonoids
isoquercitrin showed inhibition of ACE sctivity0!.
Flavonoids suspected to hiave efficacy as a diuretic
1o stmulate Blood flow to the Kidoeys and lead 1o the
inhibition of tubular reabsarption of water and fons
that canse digretic effect’'™, The remlt of the prasent
study were suggested that the flavonoids presence in
EECE may be responsible for the antihypertensive
and weak divretic effect.

Tahlel, Effect of EECE on pevcentage nring volome 6 h nod sodinm levels in 24 b arine volume,
Value gre etpresscd ax mean + 5,E.M (n=5).

Ttatzeni Urine viduse § h (s} Diiuretic percensage (%) fadinm leveeds (megl.)
Hegizive ool LAag32 e e S ERL SEARE2 A5
HCT o, L P 20 G325 56 B3R RT
EECH Jimg' 2008 o 0,34 P1.24£5.06 11 L35
EECE difngy 200 g e 10448 10 143500 AR 160 125,87
EECE 31 mg! 2005 e 25l 5] R L. T (hEHRE AR
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CONCLUSION

From this ressarch, it can be conluded that the
ethanolic extract of taro lzaves (Colocavia esculemia
(L.} Schott,) (EECE) showed anti hypertensive and
diviretic effect: The groatest efect of antihypertensive
and diuretic of EECE is 40 mg/ 200g bw, but the effect
still lower than HCT. Futher studies are necessary
to be performed for the parification, isolation and
characterization of the pyvhioconstituens responsible
for the anthypertensive and diuretic effect and to
explore the exect mechanism of the action.
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SECTORAL VARIATIONS ON TECHNINAL EFFICIENCY AND RETURN
TO SCALE IN THE INDONESIAN ECONOMY
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Abstract

This paper discusses on sectoral variations of technical effciency and return to scale in the Indonesian
economy. Employing regression analysis of Cobb-Douglas production function, thesecoefficientswere
calculated. Nine economic sectors in the Indonesian economy: Agriculture, Mining and Quarying,
Manufacturing, Electricity,Gas and Drinking Water, Construction, Trade, Hotel and Restaurant,
Transportation and Communication, Finance, Rental and Corporate Services, and Services, were
exercised to study the variation of those coefficiens. Sectoral data on gross domestic product, capital
stock and employment are those from the years 1967 to 2007 collected from many documents
available at the National Statistics Agency. The result shows that the coeffiecients of technical
efficiency do vary among sectors. Those sectors in which the coefficients were above that at the
national level, experienced decreasing return to scale. On the contrary, those sectors in which the
coeffiecients were below that at national level, experienced increasing return to scale.

Keywords: Sectoral variation, technical efficiency, returns to scale.

Abstrak

Paper ini membahas keragaman sektoral dari koefisien efisiensi teknis dan skala hasil dalam
perekonomian Indonesia. Menggunakan analisis regressi terhadap fungsi produksi Cobb-
Douglas, koefisien-koefisien tersebut telah dihitung. Ada sembilan sektor dalam perekonomian
Indonesia dalam kajian ini, meliputi : Pertanian, Pertambangan dan Galian, Industri, Listrik, Gas
dan Air Minum, Konstruksi, Perdagangan, Hotel dan Restoran, Angkutan dan Komunikasi, Jasa
Keuangan Persewaandan Perusahaan, dan Jasa-jasa. Data produk domestic bruto dan cadangan
modal atas harga konstan tahun 2000 serta tenaga kerja dari setiap sector untuk tahun 1967
sampai 2007 diambil dari berbagai terbitan Badan Pusat Statistik. Hasil analisis menunjukkan
bahwater dapat keragaman dalam hal koefisien effisiensi teknis dan skala hasil berdasarkan
sektor. Sektor-sektor dengan koefisien efisiensi teknis di atas rata-rata nasional mengalami
skala hasil yang menurun. Sebaliknya, sektor-sektor dengan koefisien efisiensi teknisnya di
bawah rata-rata nasional mengalami skala hasil yang meningkat.

Kata kunci : Keragaman sektoral, efisiensi teknis, skala hasil.

Received: May 10, 2016; Revised: August 20, 2016; Approved: September 5, 2016

http://journal.uinjkt.ac.id/index.php/signifikan 119
DOI: 10.15408/sjie.v5i2.3400



Sectoral Variations on Technical Efficiency.......
Muchdie

INTRODUCTION

Since it has been declared its independence on 17 August 1945, the Indonesian
economy has been up and down, experiencing booming and recession (Anonymous,
1998, 2004, 2010). Economic cyclesuch as booming, recession, and even crisis do exist
in Indonesian economy. Economists have long recognised that technology is a factor of
production, and even the most importan factor, given its role in labor quality and the
design of capital good. Technological advances play a crucial role in improving
productivity and thus the standar of living of a system; economic system (Adams.
2006).

Most economists today agree with the hypotesis that both innovation and
technological spilovers are the main engine for explaining productivity growth.
Neoclassical economists tend to give all sectors of the economy equal weight for
explaining productivity behavior, but structuralist economists argue that manufacturing
sector is the main force for explaining the aggregate productivity. Although economic
development is basically determined by technical progress, the productive structure of
developed economies continues to be much more complex and diversified than that of
developing economies. It means that economic development can be understood as a
process through which a deep structural change occurs in the economy, in such a way
that there is a reallocation of resources from primary sectors (agriculture and mining)
to the manufacturing sector, and then as soon as an economy has achieved high level
of income per capita, from manufacturing to service sector (Nassif & Feijo, 2013).

Measuring the effect of technology on productivity is a difficult pursuit. It is
generally approached through metrics such as Gross Domestic Product, GDP per
capita and Total Factor Productivity (TFP). The former two attempt to capture the
overall output of a given economy from a macro-environmental perspective. The latter
is attempting to measure technologically driven advancement through noting increase
in overall output without increases in input. This is done through utilising production
function equations and identifying when the output is greater than the supposed input,
implying an advance in external technological environment(Boundless, 2016). The
technology can be regarded as primary resource in economic development. The level
of technology is also an important determinant of economic growth. The rapid rate of

growth can be achieved through high level of technology. It was observed that
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innovation or technological progress is the only determinant of economic progress.

But if the level of technology becomes constant the process of growth will stops. Thus,
it is the technological progress which keeps the economy moving. Inventions and
innovations have been largerly responsible for rapid economic growth in developed
countries (Debasish, 2016).

In economics, the Cobb-Douglas production function is widely used to
represent the relationship of an output to input (Bao Hong, 2008). It was
proposed by Knut Wicksell (1851-1926) and tested againts statistical evident
by Charles Cobb and Paul Douglas in 1928 (Cobb and Douglas, 1928). From
Cobb-Douglas production function, technical efficiency aslo known as total
factor productivity, retun to scale, and ouput-capital elasticity as well as
output-labor elasticity can easily be calculated by employing regression analysis
(Salvator, 1996).

Previous research on technical efficiency, return to scale and output elasticities
has been conducted, among others byBiresh K. Sahoo, at all (2014),
V. E. Krivonozhko,A. V. Dvorkovich,O. B. Utkin, |. D. Zharkov, M. V. Patrin and
A. V. Lyche (2007), Tewodros G. Gebreselasie (2008), Feng, G and Serletis, A (2010),
Holyk, S. (2016), Page, John M. Jr (1980),Erkoc, T. E., (2012), Yudistira, D (2004).
Measuring Indonesia’s sectoral effieciencies has been conducted by Rizaldi Akbar
(2015).

Structural transformation process in the Indonesian economy is indicated
initially by the dominance of agricultral sector both in output and in
employment. The primary sector, namely : Agriculture and Mining-Quarying
dominated the Indonesian economy until  1987-1988, but Secondary
(Manufacturing) and Tertiary Sectors (Trade, Hotel and Restaurant) have
replaced this position after 1999 in term of output. But, in term of
employment, data show that during the year of 1967 to 2007, Agriculture has still
dominated the Indonesian economy. The reseach reported in this paper
aimed to analyzed the sectoral variations of the coefficients of technical
efficiency, return to scale and output-capital elasticity as well as output-

labor elasticity in the Indonesia economy during the year of 1967 to 2007.
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METHODS

Cobb-Douglas production function, Q = YKLP was employed in this exercise to
calculate technical efficiency (y) return to scale (a+f), output-capital elasticity (o) and
output-labor elasticity (). This production function was developed and statistically
tester by Charles Cobb and Paul Douglas during 1927-1947 (Cobb C.W, and Douglas,
P.H., 1928), where:Q = total production (the real value of all good and services
produced in a year;K = capital input (the real value of all machinery, equipment, and
building;L = labor input (the total number of person-hours worked in a year;y =
technical efficiency in production process, known as total factor productivity;o
output-capital elasticity;3 = output-labor elasticity.

Technical efficiency (y), or total factor productivity (TFP) is the portion of
output not explained by the amount of input used in production (Comin, 2006).This is
a method of measuring overall productivity of business, industries or economies.
Technical efficiency is the effectiveness with which a given set inputs is used to
produced an output. A firm or an economy is said to be technically efficient if a firm or
an economy is producing the maximum output from the minimum quantity of inputs,
such as labor, capital and technoloy. Technical efficiency is related to productive
efficiency wich is concern with producing at the lowest point on the short run
averaga cost curve. Thus productive effiency required technical efficiency (Pettinger,

2012).

The values ofaandPare basically determined by available technology. Output
elasticity measure the responsiveness of output to a change in levels either capital or
labor used in production. Further more, ifa+ B =1, the production function has
constant return to scale, meaning that doubling the usage of capital (K) and labor (L)
will also double output (Q).If a+ B<I, return to scale are decreasing and ifa+ B>I,
return to scale are increasing.

The output elasticity of capital, E, = dQ/0K.K/Q = aQ/K.K/Q = a. Similarly,
the output elasticity of labor, E, = 6Q/0L.L/IQ = BQ/LL/IQ = and E, + E, = a+p =
return to scale (Salvator, D., 1996).Converting the production function from Q =y K*
L%in to a logarithms form that is, In Q = Iny + aUnK + BIn L. As this is a linier form,

then the coefficiens (y, aandf}) can easily be estimated by regression analysis (Gasperz,

1996).
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The Cobb-Douglas production function can be estimated either from data for a

single firm, industry, region or nation over time using time-series analysis or for a
single firm, industry, region or national one point in time using cross-sectional
data(Salvator, 1996). Data needed for this exercise were sectoral data on Gross
Domestic Product, Capital Stock and Employment. Yearly data on GDP, Capital Stock
and Employment were collected from the Central Beurau of Statictics. Fortunately

data were available from the year of 1967-2007.

RESULT AND DISCUSSION
Sectoral GDP, Capital Stock and Employment

Figure | provides data on GDP (Gross Domestic Product in Billion Rupiah) in
the Indonesia economy during 1967 to 2007. In 1967, the GDP in 1967, the early year
of Suharto rezim, was Rp417.76 Billion and GDP at the last year (2007) was Rp.
2,686.49 Billion. On average, Indonesian GDP during 30 years grows at 5.11%. It was
noted, however, that when multi-dimensionaleconomic crisis (known as monetary
crisis or IMF crisis) occurred in 1998, the Indonesian GDP grows at negative (-13.13%),

from Rp. 1,555.32 Billion in 1997 to Rp. 1,351.16 Billion in 1998.
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Figure 1. Gross Domestic Product in the Indonesian Economy

Figure 2 provides sectoral GDP in more detail. In 1967, sectoral GDP were
dominated by Mining and Quarying (Rp. 105,076 Million) and Agriculture (Rp. 99,642
Million), followed by Trade, Hotel and Restaurant (Rp. 71,104 Million), Services (Rp.
51,468 Million), Manufacturing (Rp. 40,359 Million), Financial, Rental and Corporate
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Services (Rp.20,212 Million), Building Construction (Rp. 16,794 Million),
Transportation and Communication (Rp. 12,490 Million) and Electricity, Gas and
Drinking Water (Rp. 617 Million). At the year of 2007, sectoral GDP was dominated
by Manufacturing (secondary industry) with GDP of Rp. 522,651 Million and followed
by Trade, Hotel and Restaurant (Rp. 329,228 Million), Agriculture (Rp. 263,800
Million), Financial, Rental and Corporate Services (Rp. 178,394 Million), Services (Rp.
176,755 Million), Mining and Quarying (Rp. 166,449 Million), Transportation and
Communication (Rp. 138,846 Million), Building and Construction (Rp. 118,406 Million),
and Electricity, Gas and Drinking Water (Rp. 13,137 Million).

Agriculture GDP grows in average 3.21%, with the lowest growth of 0.03% in
the year of 1967 and 0.51% in the year of 2000, and the highest growth of 8.39% in the
year of 1982 and 8.37% in the year of 1968. No negatice growth experienced by the
sector, even in the time when multidimension of economic crisis in the 1998.Mining
and Quarying GDP grows in average 1.63%. This sector experienced many negative
growth for instance in the years of 1981 (-10.78%), 1984 (-10.22%), 1987 (-5.71%),
1991 (-2.45%), 1997 (-0.50%), 1998 (-2.57%), 2000 (-3.71%), 2001 (-0.99%), 2002
(1.72%), and 2003 (3.08%).
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Figure 2. Sectoral Gross Domestic Product in the Indonesia Economy
Manufacturing GDP grows in average 8.81% thesecond highest growth in the
Indonesian economy during 30 years period. The highest growth occurred in the year
of 1979, still in Oil Boom phase, as 23.92%, as well as in 1983 (22.19%). Some negative

growth occurred in the year of 1997, early year of monetary crisis (-10.73%), and the
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year of 2000 (-3.55%).GDP of Electricity, Gas and Drinking Water sector growth in

average at 10.67% the highest sectoral GDP growth in Indonesia economy. This sector
has the smallest value of GDP among sectors in the Indonesia economy during the
period of 30 years. The highest GDP growth of this sector was 31.99% occurred in
1978, in the period of OilBoom. In 1999, this sector experienced negative economic
growth, 11.70%.

GDP of Construction sector grows in average at 7% with the highest growth
(18.87%) occurred in 1967. This sector experienced with negative GDP growth three
time, namely in 1983 (-4.32%), 1997 (-34.67%) and 1998 (-0.95%). Monetary crisis
hadvery significant impact on construction sector.In average, the sector of Trade,
Hotel and Restaurant grows at 5.24%, the 6th rank in the growth of sectoral GDP. The
highest growth occurred in the years of 1978 (12.60%), 1979(10.90%, 1980 (10.66%),
1987 (10.55%) and 1988 (11.64%). Negative growth of GDP occurred in the years of
1982 (-1.06%), 1997 (-9.70%) and 2000 (-1.86%).

Transportation and Communication sector grows in average at 8.32%, the third
highest sectoral growth in the Indonesian economy during 1967 to 2007. The highest
growth occurred in the years of 1976 (22.99%) and 1978 (17.08%). Negative growth
occurred in the year of 1997 (-17.86%).The sector of Financial, Rental and Corporate
Services grows in average at 7.7%, with the highest growth occurred in 1976 (26.91%).
Negative GDP growth of this sector occurred in years of 1997 (-28.48%) and 1998 (-
6.42%), the years when monetary crisis exist.The services sector grows in average at
4.14% which was the highest growth occurred in the year of 1987 (15.10%). Negative
growth of this sector occurred in the year of 1982 (-0.05%), 1988 (-0.50%), 1992 (-
1.97%), 1997 (-5.10%), and 1999 (-2.44%).

Figure 3 presents sectoral capital stock in the Indonesian economy 1967-2007.
In 1967, sectoral capital stock were dominated by Manufacturing (Rp. 22,070 Million),
followed by Mining and Quarying (Rp. 20,730 Million), Services (Rp. 15,740 Million),
Transportation and Communication (Rp. 12,640 Million), Financial, Rental and
Corporate Services (Rp. 8,120 Million), Trade, Hotel and Restaurant (Rp.7,770 Million),
Construction (Rp. 6,450 Million), Agriculture (Rp. 4,550 Million) and Electricity, Gas
and Drinking Water (Rp. 1,940 Million). At the year of 2007, 30 years later, sectoral

capital stock was dominated by Services (Rp. 28,770 Million) and followed by Financial,
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Rental and Corporate Services (Rp. 17,010 Million), Transportation and
Communication (Rp. 14,420 Million), Trade, Hotel and Restaurant (Rp. 12,750 Million),
Manufacturing (Rp. 10,950 Million), Electricity, Gas and Drinking Water (Rp. 7,820
Million), Agriculture (Rp. 4.510 Million), Mining and Quarying (Rp. 2,770 Million), and
Construction (Rp. I,190 Million).
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Figure 3. Capital Stock in the Indonesia Economy

Agriculture capital stock grows in average at 0.00%, with the highest growth of
6.59% in the year of 1967. The growth of this sector continually declaine afterward and
the growth expereienced negative after the year 1987. Only in the year 1997 and 1998
the growth back to positive growth. After the year of 1998, negative growth occured.
Mining and Quarying capital stock experienced negative growth. In average, this sector
grows in average at -6.16%. From 30 years period, only 2 years in which this sector
had a positive growth in capital stock, namely year : 1992 (0.85%) and 2001(0.00%).
Manufacturing capital stock also grows in average at -2.16%. The lowest growth (mean
the highest negative growth) occured in the year 1976 (-8.25%). More than a half of
the 30 years period experinced negative growth.

There are some more year, though, with positive growth such as : the year of
1988 (0.25%), 1990 (2.63%), 1996 (2.09%), 1997 (3.49%), 1998 (2.08%), 1999 (3.20%),
2000 (3.57%), 2001 (2.45%), and 2002 (0.89%). Capital stock of Electricity, Gas and
Drinking Water sector growth in average at 4.93% the highest sectoral capital stock
growth in Indonesian economy during 1967-2007. The highest capital stock growth of

this sector was 29.69% occurred in 1994. Negative growth experienced by this sector
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were in 1976 to 1982 and during 2004 to 2007. Capital stock of Construction sector

grows in average at negative growth (-5.23%). Almost the whole year experienced
negative growth, expect in the year of 1990 (3.03%), 1991 (3.43%), 1992 (4.27%) and
1993 (1.82%). In average, capital stock ofHotel and Restaurant grows only at 1.63%).
The highest growth occurred in the years of 1995 (12.10%). Negative growth of capital
stock of this sector occurred in sveral years, namely: the years of 1980 (-1.46%) 1981 (-
4.20% ), 1983 (-0.64%), 1984 (-0.52%), 1985 (-0.78%), 1990 (-2.09%), 1991 (-3.38%),
1992 (-1.82%) and 1993 (-3.43%).

Transportation and Communication sector grows in average at 0.78%. The
highest growth occurred in the years of 1995 (29.17%). More than a half of the study
period were negative in growth of capital stock, that was the period of year 1967 to
1994. After 1995, the growth of capital stock of this sector were positive. The sector
of Financial, Rental and Corporate Services grows in average at 2.54%, with the highest
growth occurred in 1976 (13.18%). Positive growth occured during 1967 to 1994.
Meanwhilenegative capital stock growth of this sector occurred during the year 1995
to 2007.

The services sector grows in average at 2.20% which was the highest growth
occurred in the year of 1967 (29.48%). Positive growth of this sector occurred during
the year 1967 to 1985 and during 1990 to 1991. Negative growth occurred during
1986 to 1989 and during the year of 1992 to 2007.
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Figure 4. Employment in the Indonesia Economy (1967-2007)
From Figure 4, it is clearly shown that Agriculture has dominated the Indonesia

economy in term of employment. It was then followed by Trade, Hotel and
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Restaurant. In 1967, employment in Agriculture sector was 28,879 thousand people.
Employment in Trade, Hotel and Restaurant was 6,773 thousand people. In 2007,
people work in Agriculture sector was 42,200 thousand, and in Trade, Hotel and
Restaurant was 18,441 thousand.

In term of growth in employment, the highest growth was Mining and Quarying
(average at 21.08%), followed by Financial, Rental and Corporate Service (average at
18.81%), Electricity, Gas and Drinking Water (average at [1.57%), Construction
(average at 7.01%), Transportation and Communication (4.50%), Manufacturing
(4.24%), Trade, Hotel and Restaurant (3.39%), Services (2.69%) and Agriculture
(1.30%). All sectors experienced with positive and negative growth.

Discussion

Tabel | shows the coefficients of technical efficiency (y)return to scale (o0 + B),
output-capital elasticity (o), and output-labor elasticity () in the Indonesian economy
during 1967 to 2007 both at national level and sectoral level.

Tabel 1. Coefisiens of Technical Efficiency, Return to Scale, and
Ouput Elasticities

Sectoral Analysis Y o B RTS

National Average 2.775174 0.797882  -0.016258 0.781624
Agriculture -0.687019 -0.790724  1.987609 1.196886
Mining and Quarrying 5.298335 -0.219114  -0.007185 -0.226299
Manufacturing 4.313086 -0.865074  1.536815  0.671741
Electricity GasDrinking Water 12.040516 2353230 -2.691094 -0.337864
Construction 4910134 -1.159027  0.022766  -1.136262
Trade, Hotel & Restaurant 2487391 -0.214749  1.246332 1.031584
Transportation & Communication 2717723 -0.157543  1.344240 1.186697
Financial, Rental & Coorp Services -1.470291 2236066 -0.102564 2.133502
Services 1.925433 -0.214449  1.530741 1.316292

Technical effiency in Indonesian economy during the year 1967 to 2007 was
2.775174. At sectoral perspective the coefficients of technical efficiency vary among
sectors. From 9 economic sectors, 4 sectors had coeffient of thechnical efficiency
which were above of that at national level, and other 5 sectors were below that at the
national level. The sectors which the coefficient of technical efficiency above of that at
national level were : Electricity, Gas and Drinking Water (12.040516), Mining and
Quarying (5.298335), Construction (4.910134), and Manufacturing (4.313086). The

sectors which the coefficient of technical efficiency below of that at national level were
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: Financial, Rental and Corporate Services (-1.470291), Agriculture (-0.687019),
Services (1.925433), Trade, Hotel and Restaurant (2.487391) and Transportation and

Communication (2.717723). It means that the technical effiency of 4 sectors earlier
were better than that at the national level. Meanwhile the technical efficiency of 5
other sector were worse than that at the national level. These 5 sectors should have
get more attention by policy makers, especially those that the values of the coeffient
were negative.

At national level, Indonesian economy experienced decreasing return to scale
as the coeffient of return to scale which is the summation of coefficient of output-
capital elasticity (o) with coefficient of output-labor elasticity (B) less than unity
(0.781624). The coeffients of return to scale vary among sectors, where 5 sectors
were increasing return to scale and 4 sectors were decreasing return to scale. Five
increasing return to scale sectors were : Financial, Rental and Corporate Services
(2.133502), Services (1.316292), Agriculture (1.196886), Transportation and
Communication (1.186697), and Trade, Hotel and Restaurant (1.031584). These 5
sectors experiencing increasing return to scale were the sectors in which their
coeffients of technical efficiency were below of that at the national level. Four
decreasing return to scale sectors were : Manufacturing (0.671741), Mining and
Quarying (-0.226299), Electricity, Gas, and Drinking Water (-0.337864), and
Construction (-1.136262). Again, those sectors that had the coefficient of technical
efficiency above that at national level experiencing decreasing return to scale.

The coefficients of output-capital elasticity (o) in the Indonesian economy was
0.797882. Sectoral coeffient of output-capital elasticity vary among sectors. Only two
sectors in which coefficient of output-capital elasticity above that of the national
average, namely :Electricity, Gas and Drinking Water (2.353230) and Financial, Rental
and Corporate Services (2.236066). Seven sectors with the coefficients of output-
capital elasticity below that at the national level, namely : Agriculture (-0.790724),
Mining and Quarying (-0.219114), Manufacturing (-0.865074), Construction (-
1.159027), Trade, Hotel and Restaurant (-0.214749), Transportation and
Communication (-0.157543) and Services (-0.214449).

The coefficients of output-labor elasticity () in the Indonesian economy was -

0.016258. Sectoral coeffient of output-labor elasticity vary among sectors.There were
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five sectors in which coefficient of output-labor elasticity above that of the national
average, namely :Agriculture (1.987609), Manufacturing (1.536815), Trade, Hotel and
Restaurant (1.246332), Transportation and Communication (1.334240) and Services
(1.530741). Four sectors with the coefficients of output-capital elasticity below that at
the national level, namely : Mining and Quarying (-0.007185), Electricity, Gas and
Drinking Water (-2.691094), Construction (0.022766), and Financial, rental and
Corporate Service (-0.102564).

Table 2 presents the Quadrant of Technical Efficiency (Above Versus Below
National Average) and Return to Scale (Increasing Versus Decreasing Return to Scale).
Four sectors in which the coefficients of technical efficiency were above that at
national level also exhibiting decreasing return to scale. Those sectors were: Mining
and Quarrying, Manufacturing, Electricity, Gas and Drinking Water and Construction.
Other five sectors in which the coefficients of technical efficiency were below that at
national level exhibiting increasing return to scale. Those sectors were: Financial,
Rental and Corporate Services, Services, Agriculture, Transportation and
Communication, and Trade, Hotel and Restaurant.

Table 2. The Quadrant of Technical Efficiency and Return to Scale

Technical Efficiency/ Increasing Return Decreasing Return
Return to Scale to Scale to Scale
Above National Average Mining and Quarrying

Manufacturing
Electricity, Gas and
Drinking Water
Construction
Below National Average  Financial, Rental and

Corporate Services

Services

Agriculture

Transportation and

Communication

Trade, Hotel and

Restaurant

CONCLUSION
Sectorally, there were 4 sectors that had coefficient of technical efficiency

above of that at national level, namely : Electricity, Gas and Drinking Water, Mining and

Quarying, Construction, and Manufacturing.These were the sectors that experienced
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decreasing return to scale. Other five sectors that had the coefficient of technical

efficiency below of that at the national level, namely : Financial, Rental and Corporate
Services, Agriculture, Services, Trade, Hotel and Restaurant and Transportation and
Communication. These were the sectors that had experienced increasing return to
scale. There was an inverse relationship between technical efficiency and return to

scale.
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Perkembangan Anak Tikus (F1) Asal Induk Penerima Asam
Valproat sebagai Model Diabetes Mellitus

(Development of Rats Filial (F1) Born From Valproie Acid-
Treated Female Rats as a Diabetic Mellitus Model)

HADISUNARY O™, WASMEN MANALLY, ADI WINARTO', BAMBANG KIRANADI

'Program Studi limu Faal dan Khasiat Obat, Sckoloh Pasessarjana, Institut Pertaninn Bogar,
*Fikultas Farmasi dan Sains Universitas Mubammadiyab Prof. DR, Hamba, Jin, Delima 11
Klgnder, Jakarta Timur 13460,

'Departemen Anatimi Fisiologi dan Farmakologi, Fukultas Kedokteran Hewan, Institat
Pertanian Bogor, JL Agatis, Knmpus IPE Dramogs, Bogor, | 66840,

Diterlins 24 Apeil 2004, Disetujul 14 Agoatus 2014

Abstrak: Uniuk melakukan penelition don pengembangan obat antidishetes diperiukan hewan model
ving sesuai dengnn kondisy dinbetes. Tujunn penebitian iny ilah ootok mengembanghkon model dinbetes
vang sesead konds patofisiclog disbetes. Induk tikus yang tefah bunting dibagi dalam 2 kelompok,
gt kelomypok diber) asam valproat 2530 mgrky bb per oml pada kebuntingan hari ke-2 don kelompok
o sebogai Kootrol, Poda umoe annk tikes (F1) 8, 16 don 24 mingeo dmanbil sampel darah aniulk ]
dinnnlesis kodor plukoss, kocer msulin din tngheenda. Pads wokio vong soms, juringon pankrens |
dinmbil dolem kondisy terapestesi untok dilakukan immuwmesobistokimia: Hosil pengukuran kadar |
glukosa don hustobogh pacds Dl (F1) winiee 8 kg belum menwnmukkon adaoyva perhedani yaig |
bermakna dibanding kontrol nermal, Pada tikos {F 1) wmmr 16 don 24 mangga kndar ghukosa darab don {
konsentrist msulin senim menunukkom peninakaton vang sienifkan, sedangkan sel yang positif m=ulin {
miemerun. Dapot dismbi| kesinspulan pemberian asom valproat pads fkes peda harl ke-9 kebutingan
dlepol menghombet fimgss =l | pankreas, Dengan demiikaan dapat disimpullan tikus (F1) vang induknya
dibert niam valprost poada moss kebuntingan dapat menvebabikan sindrom metabolik vang dimuls padi
umar 16 muinggu dan berlanpo sampai gsa fia,

Katn kanel: asom valproad, sel-fl disbetes mellitus.

Abstract: Todo reseirch and developmest of antidizbenic drogs. ommal medels ol dinbetes in aceordance
with the conitions is required, The aim of this research was 1w develop a diabetle maodel that 5 fit o
the puthophysiolory of diabetic condition. The pregnant female rats were divided intg 2 groups, one
group was orally wesled by & singhe dose of valprode atdd (250 mpky bw) on day 9% of pregnomey and
the cther was o control. A1 the ages of B, 16 and 24 weeks the blood sampbes of litters (F1) were mken
fior ghucose, msulm and tnghycende determination. Al the same time, pancreatic tissues were collectd
under deep ancsthetic condition for immunehistelogicn] study. Resuls of bloed glocose concentrstions
anid histologieal finding of litters (F1 ) indicatad that ot the age of 8 weeks both had showed s similinr
pattern oz compared to contrel. At the oges of 16 and 24 weeks, blood phocose and insilin fevel showed
o significant incrense, while pesttive tisulin cells slightly decreased in nimber, |t can be coneliichic] (it
trenting rat with valproie acid on days 9 of gesmtion wAill inhilit panerentic B eclls function. Thore = un
imdication that BT of valpron: acid frented pregrant mother start showing a métabaolic syrdrome af 16
weeks and being pronounce by aging

Keywirds: valprode acid, fi-cell, dinbetes meliites
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KEJADIAN dinbetes mellitus pada ssat ini banyak
dimulai pada usis dewasa dan biasanys ada fakior
genetik yang memperkunt. Bondis it dinwnli dengan
resigtensi insulin yang kemudion skan dukoti oleh
penurunan jumlah szl f schingea sekresi insulin
tidak dapat memenuhi kebutuhan''. Meskipun opayn
penelitian dalam satu dekade dilnkukan intensif, dasar
genetik dalam peristiwa patogenesis diabetes masih
kurang dipahami. Disbetes adalah sindrom multigenik
kompleks terutama karena disfungs: sel § pankreas
yang berhubunzan dengan tingkat resistensi insulin™,
Hewan model diebetes ada 2 kategon yaitu tipe
diabetes kurenn genelika dan tipe diabetes karena
dapntan yang diperoleh dengan induksi dinbetagon
scperti aloksan ataupun streplozotcsin™, Untuk model
dinbetes yang diperoleh dan seleks: perkawinan
~dun rekayasa genetika tingkar keberhasilannya
burang dari 50% don memerlukun wakiu lama serin
biayn yang sangat mahal. Sementara itu, untuk
mode! yang diperoleh dengan mdukst dinbetagon,
kondisi kerusakan sel pada pankreas ads yang
| Bersifat reversibel don ada wang permanen. Tetapi
| Rerisakan yvang permumnen menimbulkan kerusakoan sel
nkreas yang sangal paral, Kondisi ini tidak dapst
nengeambarkan kejadian disbetes vang diinginkan,
garena tidak dihasilkan lagi insulin atan jumlahnva
gal kurang yang lebih identik dengan diabetes
R 8
Kerusakan sel [ pankreas dapat teradi sejak
Bmulal orguncgenssis di rahim, bersamaan
sngan perkembangun mewronal febe Sebogai awal
erkembangan sel sararf®, Tahspan permulsan
ganngencsis pankreas bergantung pada nteraks
Emsinyalan dengan jaringan di sekelifingnya, Inisiasi
wimbuhan organ don okibat ekspresi morker
kuler pada tahap awal perumbuhon pankreas
ma embriogencsis tikos dari embrionik hari
8 5 sampai han keo-14,3. Perkembangan saluran
3 ventral, termusuk liver dan pankreas ventral,
peantung pada ckapresi endodermal Aomeobor gene
% ying mengarahkan prolifersisi endoderm ventral
g kontrol transisi morfogenetik sel endodermal
Lo [0
il mazn embrional, asam valprost mempunyai
s=mpunn untuk menghambar deasetilasi histon
itor HBACY Asum- veipront menyebablonr
wotilazi histon pada sel lkultur dan i vive, Secam
P, asaim valproat menghembat akiivims HDAC
n mengikat pusat katalisis dari HDACs dan
nya asam valproat menekan differensing sel™.
em cefl pemberinn asam valproat di han ke-9
g8 hambaton pada pengnrehan differensios sel
5!

vl M Kefaromasior fndoresie

Melihot kronologi pembentukan organ pankress
selamn pertumbuhan embrio, maky dapat diprediksi
hahwa ganpeuan pertumbuhan pankreas pada tikus
ukan menghasiikan kerusakan pads sel { tikus®.
Dleh karene atu, perlu dilnvestigasi kemunghinan
pembuatan tikus disbetes dengan menghambat
perkembangin 42l dlau organ pada tabap embrio.

Penelitian ini dirancang untuk mempelajari
pengamuh pemberian vbal sy senyawa kimia yang
dapat mempenganihl organogenesis, erutama pada
perkembangan sel { pankreas. Obat yang dipokai
adalah asam valproat yang memiliki mekanisme
kerja menghambas deasetilasi histon™. Ketika
terjadi gangguan perkembangin sel B pankreas maka
diharnpkan nkan menfadi hewan mode] yang dapat
menggambarkan patogenesis dighetes mellinis yanig
mirip dengen kejadian di manusia.

Tujuan penelitian inn adalah wntuk mendapatkan
hewan model yang sesuni dengan patofiziologi
dishetes dan muampu mengekspresiken gejals klinis
dinbetes, Dengan pomberion asam vidlproat poda tikus
bunting hari ke-%, diharmpkan glan dibasilkan anak
tikus (F1) vang mendekati kondisi diabetes.

BAHAN DAN METODE

BAHAN, Tikus vang digunakan adalah tikus putih
{Retrar novergiog L) galur Sparague-Dewley betina
usig 3-4 bulan dan bobot badan 200-300 g schagm
imdukan. Bahan induksy sdolah asam valproat
diberikan pada induk bunting dengan dosis funggal
250 ma/ke BB peroml pada umur kebuntingan 9 hari.
Amak yang di dapan disesukan ke mduk hingpa masa
sapih. Selanjuinyi anakan dipisah diberi pakon standsr
by i mimum ad Fbitum

Tahap persiopan untuk kebuntingan indok dengan
program i mating menyatukan seekor tikud beting
estrus dan junian dalom satu kandang, Han pertama
kehuntingan ditetapkan bila vaginal plug terdeteksi
keberadaannya pada keesokin harinys.

Induk bunting yang teleh diberi asam valproat
dipelihara sampai melshirkan dan membesarkan
aniknya hingga lepas sapih. Anak ying telah terpisah
dart induknys dibesurkan dan dilakukan pengambilan
samipel darah dan jaringan pada umur 8, 16 don 24
minggu uniuk pengukurmn kadar glukosa, kadar
insulin dan kadar frigliserida. Jiringan pankreas
digunakan untuk pembusian sediaan histomarfologl
guns melihat perubsban sel endokein pankreas yaito
se] P dan sel o Pengambalan sumpel daral dan jaringan
dilakukon dalam kondisi téranestesi. Jumlah Tikus
(F1) untuk kelompok up 1.2 ekor

Pengukuran kader glukess menggunaken metode



2 =014

8 kolorimetn encmatik yaim Gieose Kile Raxed!
RO FAP. Kadar imsulin darah pada serum dinkur
metode ELISA mengpunaken L Senvitive
Inswlin fovmnoassay Kir. Kadse friglisérida
@b divkur menggunakan metode fes: kalormetri
fmatik GPO-PAP dengun Lipid Clearing
B nir (LOF). Pewarnaan jaringan ponkreas seciarn
enohsiokimu menggunakan Ahamts imsulin dan
b glakagon, kemudian divisualisisikan dengon
i benzidin (DAB).

HASIL DAN PEMBAHASAN

sl pengamutan kador glukoss dornly tikus F 1 umuor
amgrn dari induk yang diberi asam valproar puda
wtingen barl ket belun menunjuikkan adanya
pmckainn kndur glukosa dibandingkan kontrol
gt (p=+0,05), Padn tikus FI umur 16 minggu

pemngkatan Kedar glukons daah dibandingkan
gEmpok kontrol normal (p0,05). Pada tikus F1
e 24 mango adn peningkitun kadar ghakosa daral

mdingkan Kelompok kontrol normal (pe,05)
Ik

Wirngu en - Tingeg k- 16
koetompok perlakean

L. Rais-ruta hudar glukosa daorah tikus F1 dard
smng diber| azamy valprent 250 mg/ky bb per oral
e Bof (p o= 00D, =18 (p < (0L,05) dun ke-24 (p =
B ontl normal, [0 tikws F1dak induk yang diben
asam valproat

Margpg ie - 20

* Pengamatan pulou Ingerhans pankreas tikus ¥l
9 mduk vane diberi asam valproat pada uimur 8
meeu belum menunjukkan sdanya perbedosn yang
an dibanding kontrol nomal dilikat dari hasil
imunnys {(Gambar 24 dan 2C). Sel-sel
nositif insulin dengan persentase wirna cokelat
B Bempir s meenunjukin gambaran sl [ yang
il matnpy metighadilkan insolin pada usia tikos
1 f minggu dengan kemampurn yang sama.

- Tikus F1 dard induk yang diberi asam valprodr pada
oy minggu dilihat dar parnmeter kadur glukosa
 histologl pankreas belum menunjukkan adasya
grbestinn ying bermakna fika dibandingkan dengan

Jarmal Hom Kefarmarion dwdonesia 28]

Giambnr ¥, Hasil pewarnaan immunohistokimia sel endokrin
paboreas tilos (F1). A Sel posiidl insulin junilahoyn bamyuk
teriehar di tengul sevirs weeinle poda koplrel fonnsl. B Sel
positil plukagon jumlabmyn sedikin bernda i tepl pula keabol
marrial. O Sel endokrin pankreas tikus FI vansg Indiknyn di-
ben asam volproal padn pengamaton umuar § minggu, popola
sel yuny positaf insulin magih domdnan disehaglan hesar pulon
Lomgerbans, [ Sal endokrm pankeess ks F1oyang induknyva
dibari asam vilpeear podn pengsmstin e 16 meigr, terjadi
pengirnian pigalid el yong positl inslin.

komtrol nommal. Kondisi fsielogi antars tikus F1 yang
inclubinya diberl asiom valproat pida mass kehiamilin
dengan tikus Kontrol normal jogs menunjukkan
tidak sdonyn perbedsan yang bermaknn jika dilifat
kadar glukosn darh, Kondisi ini menunjukkan sel §)
pankreas masih culkup secars jumiah dan kemampuan
menghasilkon insulin sehingga kadar ghakosas dorah
musil dapat terkontrol (Gambar 200,

Hasil peneulurnn kadar ifsulin derah tikus F1
dart wduk vang dibers azam valprom pads mingg
ke L (e 05§ et 24 (pe0005) menunjuklean adanya
petngkatankonsentrast msulin dalom dermh dibanding
kontrol normad {Gambar 3 ). Kondisi ini menunjuklan
sdiitivi hiperinsulinemia vang terjadi karena sdanya
ustha mengontrol kennikan kidor glukosa darsh
(Cambar 15 Hasit imi sejalen dengoan: perubahin
histomorfologi sel [ yang menunjukkan penurnas
immuno reaktivitns gel fi terhadap antibedi anti
insulim.  Kondisi demikisn menggambarkan bahwa
sel P berusahn melepes hormon insulin ke sickulas
ilarsh sehinggs kadar insulin vang tertingeal dalam

sl menmro {Camtrar 2B Pentmylerta adnr-insuhn

dalam darsh sangat mungkin erkair dengan upaya
menjaga nilni kedor glukosa,

(Glukosn akan masuk ke dalam sal f pankress
melalui tranporter glukoss (GLUT-2), Glukoss
akan mengalami metabolism membentuk ATE
ATP skan menyebabkan menuiupnya kanal ion K

R belind ddbri (773 lpsds inbeall g
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Gambnr 1. Ruia-rats kedar iasslin dikes FT dard
induk yang siiberi avam valproat 250 mg'hg bl per aral
pads mingen ke-16 ip -f'q_ji}vll.un Ri=2d {p 05, n= 12
ekor B - kpniroed moemal, - ks Fldord mdok vy diheri
nsamm vl

Minggu ke - 24

sthingga terjadi depolarisosi pankreas, vang diikuri
mesuknya Ca™ ke dalom sel f sehinggs menyvebabkan
tensadinyn sekresi insulin dari sl [} dan menvebabkan
meningkatnya konsentrazi insulin padn darab.
Penyerapan glukasa ke dalam sel dimula dor
Iillllhgku.prlyﬂ insulin oleh reseptor pada memban
sel, kemudian kompleks insulin-resepror akan
mienpaktifkan ATP-ase membrin sehmggn memecah
ATP menjudi ADP. Kompleks insulin-reseplor ini
akny memberi signal untuk mengakiifkan tanporter
lukosy (GLUT-4) sehingga siap untuk menetima
mermindnikan ghukost dom lear Ke dalom sel''™,
®adn pengamatun pulau langerhans tikus normal,
sil reaktivitas imun seél vang positif insulin
nggambarkan schagian besar sl pulmu lingerhans
iy fikus posinf insulin (Gambar 240, Dan
il reaktivitns mmunnya, terfithnt babwa sel vang
i f riukagon tampak berderet di bagian tepi pulay
agerhuns pankreas (Gambar 2B},
Pewnrnaan pade pulau langerhans pankreas tikys
wmr 16 minggu dari induk yang diber| assm
iat, menunjukian hasil reaktivits imun rerhadap
| msulin varg menurun. Hal im terkar dengan
mitkanmyn el endokrin dengan wama cokelat
vang dibamdingkan dengan kontrol normal
e 213, Lebih dar it populasi sel yang positif
daps wnti insulin vang kuat tidak sehanyak vang
Bk pida minggu sebelumnya,
Hasi] pengomatan techadap reaktyvitas imun
Hikagon menunjukkan pambaran Yang tdak
Bde dnri kontrol, Gambaran imunoehistokimia sel
eas yang menghasilkan glhikegon menunjukkan
8 pada kelompok tikus F1 yong induknya diben
wilproal, vel yang menghasilkan glukagon
teridppat pacdn hagian tepl saja same dengan

Mol fiey Nefrrmmaariooy Nnadmmesia

konirol normal' Hal i menunjukkan bahwa
pda kelompok tikus F1 vang induknya diberi ssam
valproat kerusakan el pulay langerhans pankreas
tetjndi padn sel [ penghnsi] insalin. Ada kemunpkinin
perubahon aktlvims HOAC dapar mempengaruhi
fiktor erpmskrepsi aten modifikasi histon ehspresi gen
vanp metigridiksi pre-mmsulm dalam sekresi imsulin'',
Azam valpront mempengarnhi ekspresi pen spdod
dan gen mudr]

Penurunan populasi sel endokrin yang
menghnsillean imsulin pada tkos F1 omur 16 minggu
dapat ferjad] karena adanva dud kemungkinan,
pertama karena sel-sel B opulon langerhans pankrens
tikos sudah tidak mampu menghisilkan insolin atan
knvena sy peningkatin sekresi insulin ke dorah
untuk mengontrol kadar gula darh yang meningkat.
Kedua hal ini bisa tetjudi bersamaan sehingpn
kensakin sel i pankreas akan semakin parah. Hal
imi mengindikasikan babwa tikus Fl mengalami
perubaliin yang mendekats kondisi kejadion dinbetes.
Husal evnluasi parmmeter glikosa darmh, kador insulin
dan gambaran histologs sel éndoknin pada umur 16
dan 24 minggu mengindikasikan Bilwa metabolism
glukesza fikus F1 mulai terganggu pada umur 16
mnggu | dewaza).

Kondisi milah yonp biasanya térjadi pada
penderitn diabetes tipe 2 vang proses kerusakan sel
[ pankreas avalnye tocjadi perlahan, tetapi terus
berlangsung sehingpa pada sant usia tertentu sel )
pankreasnya sudah tidok mampu lagh mensintesis dan
mensekresikan hormon insulin

Pengamatan kadar trighiserida darah ikus Fl
padn wmur 16 mingen dan ioduk yeng dibert asam
vitlpront menunjukkon adamya pemingkatan. Tetwp
pada wmur 24 minggu tidak menunjukkan perbedaon
wang bermitkna dibundmyg kelompok komtrol normal
{ Gamber 4.
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Ciambar 3, Hats-rata kadar iebgliserlda darah tikus FI dord
mdulk yang diberi nsam valproat 250 mp'ke bb per arul

paels mlnggn ke-16 (p < 005) dan ke-24 {p < LIS, 0 = 12
chor, B kontrol normal, Ukus F| dari induk yang diber
mita valprom.
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Hiperinghzendenua merupakan salah satu faktor
risiko Lerjadinya sindrom metaholik -2 Penmgkatn
kndar trighsenida darah pada tikus F T amur | Gomimegy
dppat terjadi karena tidak efektifoye kerin insulin
Salah satw efek insulin adalah anmk mEran gsang
pembentukan lipoprotein lipsse (LPLL suatn enzim
ang melekat ke sel endotel kapiler di ot dan jumngan
adrposa. Insalin seharusnva memngsang sel adiposs
unitik mensintesis dan menvekresikon LPL. vong
menghidrolisis trighseride dalam kilopikeon YLDL
Pada kondisi hewan percobaan ini, kadar msulin damb
i betapi kadar alukosa damb etp meningkot. Hal
ini menunjukkan kemungkinom tenadroyve resistensi
mistlin, Sehingpa efek msulin dalom merngsang
pembentukan LPL jugs menurun, vang menyebabkan
hidrabizis trighseridn dadom kilomikron don VLDL
berkurang dan menimbulkan hiperrgliseridemia'',

Asiun valpront akan mempengaruhi Peraxivome

Prodiferator-Activated. Receprors (FPARs) PPARS
wdulab Hgan faktor ranskripsi aktivasi yang
memodulass trget ekspresi gen dalam ligan endogen
dan eksogen. Mekanismenyn melibatkan resepor-
dependent, dengun pendekatan geme sifenolng!'™
PPARD dan PPARY tidak spesifik uniuk derival asim
valproat, PPARS spesifik umuk teratopemk denivit
asnm valpront, tetapi tidak ada ikatan langsung aniam
asam vadprost dan PPARG . Hubungan strukiur-
abetivitns menunjukkan babwen induks ssam valprost
menyebablkan gangpesn perkembangan embrio-secam
i wive, Sifat temtopenik asam valproat muongkin
teckail dengin progriom selularyviang kompleks dan
repulas berbapm kematan gen. PPARS memninkan
pernan wtarmi dalam mekanisme akisi respons seluler
terhadnp nsam valproat. PPARS vang digktifkan
secard selekilf oleh asam valproat merupakan fakior
pembatis dalom pengendalian diferensiog el '™

SIMPULAN

Anak tikus (F1) dart induk vang menerima oswm
valpront dosis 250 mg'kg bb memperlibatkan gejoln
klintis dinbetes yaing dininjukkan dengan meningkatnya
kador glukosa daroh, msulin darah, dan trigliserids
dorah peda pengumatan umur 16 dan 24 minggu. Pado
wmur 16 minggo mulni terjadi penuronan populasi
sel i pankreas yang menghasilkan insulin Sehimggi
dapat dikatakan herpotensi berkembang neenjadi ks
dinbetes.
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