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Spatial Study of Malaria Events and the Effect of Plasmodium
SP Density. Against Anemia, Thrombocytopnia and SGPT/

S0OT in Malaria Patientsin Southeast Minahasa District 2017
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Ab=stract

Malana afferss almost all bood composems. (ne of e sl comenon hacsaiological dsosders
thrombocyiopesda. Plismodium isfectios can caike abnonvalines & planslet souciure and Susrtion. The
sludy aims o spatialmap the spread of malens incideses, locanon msd physical esvronmenial conditions
am cherucal breeding places of malaria veriors and analyze the effect of the dessiny of PlicamsSem sp on
Asemis, Throsdocytopeme and S50EPTSGE0T on saleris patents & Meshess Desrect e 2007, Samgdes
were malana sufferers April-Augua came o check o ol e excling Pediiesnas in Soarbesst Minshasa
Regency, then the dain of the cooedinates of the house of malana patieats asd Anspheles g habia and
the physical and chemical emvonmenal condimings of the Anopleles sp habimn sureeyed using (rledal
Posioning System (0P L To analyze the eff oo of plasmodsam sp densiry om anesua, Srombesyiogenis and
SCPTRACOT using Ui squane tesnslaretics. The resuhs of @ chady Dizsemsation of malars incidesce and
the disimsee of Anopleles sp babia o the homees of malana sefferers. Physical sl chesmical emvronmenial
conditions in Asopheles sp habinal. 1= resadential arens of malania suffevers are lempemnres 251-27.9 g,
himsdiny T2%-E6%, pH 62-6.7 sl salhinay [F %a. Plasmodiim sp density in 37 malana patieats consisned of
18 =g, 12 4+ cases, 5=+ cises indl I -+ coses. Suansncal s resulis showved 8o relatonship betwssn
Plasmidsem sp dessny and ancenm, s there wis a relationshp berween the demsity of Plasmodium sp o

Theombsryiopenia meld SUFTESGINT

Keywords: Spasial, Malaria, Anemia, Thrombocysenks, SGPTSGOT,

Inirvduction

Abaul 96% of the populatios ar nsk of comwacting
malana = the Southéesm Aden fegess lives o
Bangletsch, |edia, |sdonesia, Myanmar @i Thadand
and coses 5% of malins cases (Bath fick 8] dend)
in the ared! Indoficae s one of the colniries where
rrialana ransmssion i1l oo ugs a7 sl of malars or nsk
of malania), where = 2014 dere were 25207 posipive
cies of malara®™, North Sulawest Provesce s ranked
mnth oul of 34 peovinces in [sdonesia with malana
maebidiny e {APL) 054 per 1000 si-nisk pogedation™.

Correspsdling Auwthor!

Linda Augustien Makalew

Docsoral Student Faculy of Peblic Health, Alrlangga
Liniversiry, Audddressr J1L Mulyonsie Surabays, [Bdonesia

e-mal: linda. makslewipolekicoman s oo id

Southeist Msahisa Regency & one of the Regencess in
Morth Sulewesi Provinee wish a high kvl of malana
endemueiry, whick in 2015 ranked second Beghes AP
et fromn 13 Regemcies or Citles in North Selawesi
Proviscs with & posiiive making case was 447 cises in
015H

Malana affecis sl all comgonesrs of the Blood,
and thrombocyopenia i ome of the Besamlogical
shnomalites enovanesed, and his recaved mach
amention @ the  sclempfic  leerature.  Plasmodium
infisction can cause shnomalities in plaels sructure
and funcnon. Some of e sechasians posasliad 1o
Clii IRPOMBCCYIopenia include immiume medaiad ysis,
ey ugsimated of The splezn and disnifances s e hoss
marmow™", Research cosducted by Jojera &1 al (20031,

in 133 patiests who were malana-posioive in Crejarat,
Imdin, 29.62% of pmiens expenenced a decremse n

platelet oouml Throsshbocytopesia 5 & Bemalological
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finding that is common in malana and is often used as
mn indicator of malanz in endemic arcas. The liver is
the first argan iwvalved m the reproduction of malana
paasites. Transammmase enzyme mxreases can be
observed in malaria patiests. Transaminase enzymes
nclude serum enzymes glutamate pyruvate tramsferase
(SGPT) and seram glutamate oxaloacetate tramsferase
(SGOTY™

Material and Method

This type of rescarch is analytic with cross-sectional
design. The study population was malaria sufferers in
Southeast Minahasa regency m Apeil 1o August 2017.
Samples were determined by acodental sampling,
namely makinia sufferers from Apnl 1o Augest who came
w check in 2t 4 Puskesmas work arcas (Tambelang,
Toubaaan, Silian and Tombatu) number of 37 paticats.
The mapping of the spread of malara cases was camed
out by observing all the cases of the house made as
research subjocts with the coordisates of Plasmodiam
positive malania cases based on examination of blood
peeparations. Mapping the habiat distance of Anopheles
sp mosquito larvoe is done by tracking using GPS on all

Anopheles larvae habaat in the rescarch location. Make
buffer cases and habitats using the Arc application. GIS
versiom 9.3, Dividing the disunce between larval habaat
and malaria cases into 3 (three) 2ones:

I. Rad buffer zome, which is the distance of the
maleria case house which is closest to the habaa
of Anopheles sp mosquito lrvae with a radies of
0.1 00 mesers.

The yellow bufer zone is the distance of the house

of malaria cases which is 2 bit far from the habiat

of Anopheles sp mosquito larvae with a radies of

100200 mesers.

1. Green potential zone (green buffer zome), s the
distance of the case house of malana incidence
which is relatively far from the habitat of Anopheles
sp mosquito larvae with a radius of 200-300 meters.

L
.

Results

The speead of malaria cases based oo Plasmodium
types in Southeast Mimahasa Regescy can be seen
Figare 1.
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Figure I: Map of the spread of malaria incldence based on the type of Plasmodium in the Soatheast
Misshasa District in 2017
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Figure 2: Distance map of Anopheles sp habitat with case houses/malaria sufferers ln Minahasa District in 2017

Faguare 1. Shows the spread of malana cases in the
Southeast Minahasa District in 2017 totaling 37 cases
spread in 18 villages from 5 sub-districts in 4 Puskesmas
arcas that were the locations of the study. The most cases
are i Winorangian Village, namely 3 sufferers. of the
37 patients who were sampled there were |3 patients
who were Plasmodium falciparum positive, 23 patients
with Plasmodium vivax postive and | positive paticmt
with Plasmodium falciparum and Plasmodism vivax
miXtures.

Habétat types obtained from Anopheles sp larvae
located in the area of malaurm cases in Minahasa
Regency in 2017 consist of imigation channels, lakes/

reservoirs, fish poadsponds and swamps. Figure 2, 37
malina cases in the Southeast Minahasa Regency, 4

cases included in the green potential zone, 3 cases in the
potential yellow zone, 7 cases in the potential red zome
and 23 cases of malana that were not included in the
potential zone. Physical envircamental conditions in the
breeding places range from 25.2.27.9 (Oc) and humsdity
72%-86%. Whereas the results of the measurement of
chemical conditions in the breeding places around the
case location m Minahasa Tenggara Distnict obtamed
results for the pH in the mnge of 6.2.6.7 and salmity
of (%,

Table 1| shows the physical environmental
conditions (temperature and hamidity) and the chemical
enviromment (pH and salimity) in Anopheles sp. in the
arca of malaria sufferers in the Southeast Minahasa
Disarict of 2017.

Table 1: The Physical Environmental Conditionsand The Chemical Environment in Anopheles sp. in The
Area of Malaria Sufferers in the Southeast Minahasa District of 2017,

- . Physical Esviromsent () Chemical Enyirossee ot X)

" Tempersture (°C) Hembdity (%) pH Salinity (Gram/hg)®s
Swarge 252 72 nl 0
Iragstwon!Sower 2.6 El 63 0
Charmmcdls
Fahiponls 25.1 ™ 67 0
Lake/Rescsvour nse bs a3 0
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a. Malaria [Mstribution Based on Plasmodimm
Types: Table 2 shows the distribution of malaria
in 37 patients infected with malaria parsites in the
Southeast Minzhasa regency based on the type of
plasmodium which found that there were two types
of plasmodium with Masmodiam. the most comman
bemng Plasmodium  falciparum in 23 patienis
(B2 2 %)

Table 2: Malaria Distribution Based on Plasmodiam

Types in Southeast Minahasa Regency

Placmusdi v r *a
P o I3 15.1
P sarwan 13 a1k
. e lans: i 1]
P irwake i 1]
Min PMlasmodism I Ly
Tustal a7 T

b. Plasmodimm Density: Table 3 shows 17 samples
that are positive for plasmodiem and continued
by caloulating the demsity obained with the mos
resulis i + with a number of 1§ patiems {48.65).

Table 3: Plasmodism demsity in malaria patients in
Sowtheast Minnhasa District

[nemsity Flasmsbinm X %
- IR 3RS
- 12 A4}
P 1351
- 541
Tastal 3 180

Hemoglohin examination resulis in patienis mfecied
with malaria parasites in Southeas) Minahasa District. of
the 57 malaria pateenis 23 (62.2%) had anemia because
blood hemoghobin levels were below normal. More can
be seen in Table 4.

Tahbe 4: Hemoglobin Exvamination Results for

Snlaria Patients
Hb eaaminatios reoslts r 5
Sppmnal] L4 173
Aircmiia 23 [
Tzl i LI}

Statistical test results of data in table 5, the effect of
Plasmodivm sp demsity on thrombaocyiopenia m malaria
patents in Southeast Mmahasa District in 2007 uxing the
Chi=5quare test showed a relationship with p = (LO22.

Table &: Thrombocyiopenia with Malaria

Trumbasilupenia E %
Toombusiksenia n 595
Sun rombusdopenz IS 405
3 37 140

Statistical test results from the data in table &, the
influence of the density of Plasmodmm sp on SGPT
and S(¢0T on malaria patients in Sowthessa Minahaca
District in 2017 using the Chi-Square test showed a
relationship with each of p = (L052 and 0L047.

Table t: Yalue of SGPTSGOT in Molarin Patienis

Rusulie samination SCPFT <3S wl. | SGOT <4 Wil

Nirmal 1 %54 14 a6

[ e— 1& a3 19 14

T 17 | iee | 37 | 1o
[¥iscussion

The positive disinbuion of malana cases m
plasmodivm at the study bocation was in 18 villages with
differemt compositions. Tempersture is one of the shiokic
environmental factors that greatly contributes 1o larvae
breeding in all breeding places. Based on the resulis of
research conducied in the Southeast Minahaa Regency,
the tempersture of bresding plces manged from
24. 2927 5°C. the highest breeding places temperature
ai 279 & found m lakes/reservoirs. Temperature
mexsurements in the mnge of 26 @ C-20%. This is a
iemperature that i ideal for the hife of Anopheles larvae
in any type of Breeding Maces with varying conditions.

There is a difference in breeding places iemperasres
found by researchers due to differences in geographic
conditions where there are breeding places that have
protective plants around breeding places and there are
also those that do mot have protective plams that albow
sun mmndiation. And direcidy also dwe o differences
seasons and time of emperabore measurement.

Based on the results of the study showed that dhe
pH in breeding places ranged from 6247, The highest
pH of breeding places is 6.7 found in kes'reservoirs.
Salinity in breeding places was obtained ranging from
014 %. Examimation of the density of Plasmodium
amound in malaria patients from 37 respondems shudied
there were 18 respondents with the iotal density (+)
(48.635%), and 12 respondents with the toml density
{+#) (32.43%) and for (+++) amouniing to 5 patienis
(15.51%) and 2 patients {+++=) (5.41%).
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The resuls of this study indicate that people in
endemic areas have paid more attention to their heakih
and mmmediately weni io the health center or to the
nearest hospital for the initial symploms of the disease so
thai malaria cases can be detecied since the instial atinck.
Besides that at the mital attack, the number of parasites
im the peripheral blood is stll bow so that the panasite
density is still low. Patients with ages 15-54 years are 15
people (48.65%) who are adulis. This is because this age
group is a productive age group where at that age it is
possible to work and travel ouiside the house o that it s
mare likely to contact the malania vector. Characteristics
of malara sufferers based on sex, showed malaria
patents male as many & |8 people (63_.3%5) and women
as mamy as. 19 people { 36.7%%). The resulis of examinatson
of blood smears of malara patients showed that the mos
comman type of Plasmodium was Masmodmm vivan,
which was I3 patienis (62.2%). Anem@a or decrease
im bloed hemoglobin levels to below normal values in
malana is caused by excessive destruction of red hliood
cells by malaria parasies™'. Examination of 18 patients
(78.3%) with very mild anemia, 3 patients (13%6) with
mild anemia, 2 patients (8. 7%) with moderate anemia.
The malana pamsite i in the blood for mest of s life
cycle so it induces changes in the blood. Statstical
test resulis showed that HO was accepied, indicating a
relatiorship between the type of plasmodivm density and
platedet coumt (p = 0.022). These results are supported
by research conducted by Jojera et al in 20013 in
India, where more than 80% of malara sofferers,
both pfalciparum and p.vivax infection, expenenced a
decrease in platelet counts and 92.48% of cases found
im P. mfection. falciparom. Thrombocyiopenia was also
found in patiemts with vivax malana, in this study found
23 wivax malaria patiems with complications of severe
malana.

Malana manamission in humans is when sporoeoites
imfect the liver. In the liver the sporozoites mabare and
form schizon tissue or become dormand hypnozoses.
Schizonakan tissue produces a lod of mencenites and
then destroys liver cells. Infection of liver cells can cause
kzakage of parenchymal liver encymes (iansaminases)
namely SGOT and SGFT. Echo=enythrocytic cycles of
malana=rausing parasitic infections invade the liver and
destroy hepaiocytesfliver cells thus, causing increased
activity of liver enzymes as evidence of liver dysfunction
and are associsied with membmne integniy™. The
resulis showed that there wes a relationship between
Plasmodium densty and levels of SGPT/SGOT. Ths =

i
because the amount of plasmodium density in 19 patienis
shows o demsity of more tham +1, where the number of
parasiies that can desiroy erythrocytes in the liver are

many.

Damage o liver cells or hepatocyles during the
schizogomi cycle resulis in cellular damage but that
does not mean significant liver dysfunction. All types
of Phsmodium experience the process of schizogoni
i liver cells and then infect and destroy erythrocytes.
Jaundice or joundice can appear & a sign of severe
malaria mfection either due 10 severe hemolysis or doe o
liver involvement. Usually the SGPT value will moneese
along with SGOT, bui increased SGPT indicates that
Iver Funcisom is happening because this eneyme is in the
cyloplasm so it is easier 1o get out of the cell if the cell is
damaged by parxsites

Conclusions

Dizzemimacion of malaria ncidence and distance of
Anopheles sp habutat with case housesfmalaria sufferers
in Southeast Minzhasa Distnict in 2017, Physical
emvironmental comditions {tempemiure 2351279 (o and
hunmidity 72%-86%) and chemical environment (pH 6.2-
6. T and Salmity 0%} in Anopheles sp habétad. in the area
of malaria sufferers in the Southeast Minahasa Regency
in 2017, The dexmsity of Plasmodium sp consists of 18 +
cazes, |2 ++ coses, § 454 coses and 3 4+ cnses,

There was no comelation between the demsity of
Plasmodium sp and anemia in malana parients with p
= {1.24; there is a relationship between the density of
Plasmodium sp to Thrombocyiopenia in malana patienis
with p = (U022 and there is a relationship between the
density of Plasmodium sp 1o SGPT/SGOT in malaria
patients with p = (.032 and 0.047
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