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ABSTRACT

Malnutrition can cause impaired growth and muscle mass. Talas P&izogasia gigantepis one of the sources of natural
ingredients with nutritional content. This study aims to analyze the effect of various doses of administration ethanol leaf
extract of Talas Padang (ELETP) on the weight and thickness of skeletal muscle (soleus) in malnourished rat. Pure
experimental research with Pdest Only Control Group design using 25 malnourished rat (Wistar strain). ELETP is
obtained macerated using 96%hamnol. Treatment in 5 groups (n=5), K1: normaldzy diet; K2: lowprotein diet (LPD) 14

days + normal 42lay diet; K3, K4 and K5: Idlay LPD + normal diet and ELETP doses of 100, 200, 400/kgBB for 42 days.
The soleus muscle is obtained by dissectiothénposterior aspect of the mouse leg to measure weight and thickness. Muscle
weight data were analyzed using Anova's-aag test and muscle thickness using the Wallis Kruskal test. The results
showed average (gr) of muscle weight K3 (0.246 + 0.087) ¥0KX36 + 0.098) > K4 (0.215 + 0.092) > K1 (0.188 + 0.060) >

K2 (0.127 + 0.025) and muscle thickness (mm) K4 (1)) > K1, K3, K5 (1 (0,0al) ) > K2 (0,00 (0,0€1) ). This study
conclude that ELETP doses of 100mg/kgBB produce the largest muscle wdightthe largest muscle thickness is found at

a dose of 200mg/kgBB.

Keywords: Colocasia gigantea, Malnutrition, Talas Padang.

INTRODUCTION There are several causes stlinting through a
molecular approach, namely, congenital (familial)
Stunting is a sign of chronic malnutrition conditions, endocrine diseases, chromosomes, chronic
experienced over a long period of timeAccording to  diseases, malnutriton and a history of previous
UNICEF and WHO, in 2020 the globgrevalence of breastfeeding. Broadly speaginstunting is divided into
stuntingwas 21.3% Stunting measurement iseasured two, namely based on family history and pathological
usingz-scoreby measuring heigkor-age, if it is more than conditions. Malnutrition affects the global population at
2 standard deviations or below the median Child Growthseveral stages of life. In public health epidemiology, this
Standard of the World Health Organization (WHO) then it iscondition can occur in everyone, but the most vulneralge
classified asstunting. When compared to map information the poor, children, adolescents, the elderly, those who suffer
on various cotinents, the prevalence of stunting in  from diseases and have a vulnerable immune system as well
Indonesia is still higher than the prevalence in Southeasis breastfeeding and pregnant wofnen
Asia, which is 24.7%. This is evidenced based on data from Dipasquale et al., stated that acute malnutrition is
the 2019 Nutritional Status Study of Toddlers in Indonesiamalnutrition due to insufficient energgr protein intake.
(SSGBI) that the prevalenceof stuntirg in Indonesia is Proteins derived from food are necessary for a source of
27.67%. amino acids for the synthesis of body proteins and other
compounds that have various functional roles. Energy is
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essential for all hinchemical and nhvsinlnaical fiinctions innrams of carhnhvdrates 2 7 asamf fiher 107 arams of
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Husnal, Tri Widyawati1,2,3, Dwi Rita Anggraini1,4 1.079gr,
_ | 4l
Activated Protein KlnaseThe role of AMPK as an energy 0.167gr, lysine 0. 246gr tryptophan 0. 04Sgr phenylatan
sensor is very important in the grid whi shows highly 0.195gr and histidine 0.114gr. Therefore, with the potential
volatile energy cycliny AMPK is heavily involved in of Colocasia gigantea leaves a source of protein that can
controlling skeletal muscle metabolism through thehelp improve nutrition in malnourished conditions,
regulation of many targets. Due to its effects on anabolicesearchers are interested in finding out how the effect of
and catabolic cellular processes, AMPK plays an importaradministering ethaol extract of Colocasia gigantedeaves
role in controling the development of skeletal muscle on themuscle weight and thickness of malnourished model
growth and regulates muscle mass and its regeneratiomijce.
AMPK U1 i s i mportant in stimulating anabolism and
regulating muscle cell dynamics during regeneration, whilMATERIALS AND METHODS
AMPK U2 regulates musclPe degradation during atrophy
Malnutrition can be one of the causes of muscle This study is purely experimental using an
atrophy or a condition of loss of skeletal muscle massexperimental animal model with Rosttest Only Control
Muscle atrophy causes muscle weakness and can lead @oup research desigrtha has received permission from
disability’®. It is known that muscle atrophy results fromthe USU Ethics Commission No.0150/KEfFMIPA/2023.
decreased protein synthesis and acatder proteolysis. In The population of @ weekold male white mice of the
accordance withthe pat r ophi c r ol e o f WistaN strgin whp wwerenigdgcedpigoe palnourished model
found that the cytokine decreases protein synthesis arflice was 25 based on Federer's formula which was
tends to increase proteolysis in b@yotube¥.. There was randomly dividedinto 5 groups. The sample of this study
evidence that the weight amdosssectional aregCSA) o was the right and left soleus muscles measured on average
plantaris muscle fibers in the malnourished group wereveight and thickness from malnourished modeice.
lower than in the control group. However, the weight andnclusion criteria: intact soleus muscle and no deformity.
CSA of soleus muscle fibers did not change much ifExclusion criteria: apparent soleus muscleshvdeformity.
malnourished conditions. This suggests that malnutritiofProvision of ELETP with Padang Taro leaf simplicia
induces a loss of plantaris muscle mbss not the soleus powder that has been macerated with 96% ethanol solvents.
musclé”. Meanwhile, according to Silva et athe soleus The K1 group was a group of normal rats who were given a

muscle is proven to experience weight loss after giving &ormal diet for 56 days, K2 as a positive control was given
low-protein diet®. DRP for 14 dayshen a normal diet for 42 days, K3 was

There are many factors that affect the increase igiven DRP for 14 days then a normal diet and ELETP at a
muscle mass in each individual, one of whiclhis dietary ~ dose of 100mg/kgBB orally once a day for 42 dd§4,was
factor. Consuming foods that contain high protein andiven DRP for 14 days then a normal diet and ELETP at a
reducing the consumption of foods that contain high fat wildose of 200mg/kgBB orally once a day for 42 dagd K5
greatly affect the development of muscle mass of a prso Was given DRP for 14 days later, normal diet and ELETP
Taro leaves are one of the nutrigith plants because they dose of 400mg/kgBB orally once a day for 42 days.
containa lot of various nutrients including carbohydrates Termination ~was carried out by giving
and proteins. One of the species that is often consumed ag@ncentrated chloroform by inhalation, then the soleus
source of nutritious food is trepecies Colocasia gigantea muscle sampling was carried out by dissection oa th
or in Indonesia known as Taro Padang. Traditionallyposterior aspect of the rat limb and then identifying the
Colocasialeaves show greaiotential for food as well as gastrocnemius muscle adjacent to the achilles tendo and
drug development. In general,Colocasia leaves have soleus muscle, then the eos muscle was taken and
good nutritional content, such as protein, carbohydrates, fat&imediately weighed using an analytical scale and then the
Calcium, phosphorus, iron, and vitamins A, B, and C. Thénuscle thickness was measureith a caliper. All data were
nutritional content ofColocasia leaves is 86.94%water ~analyzed to determine the difference in the average weight
content, 16.48% crude protein, 17.24% crude fiberand thickness values of each treatment group witie

potassium 1.45%, phosphorus 0.4%, fat 4.3%, BETN\nova oneway test which had previously been tested for
30.46% and gross energy 3966 kcalfkg normality usingthe Shapiro Wilk testbecause the nuper

Until now, no one has studied the effect ofOf samples was <50 and the homogeneity test uieg
Colocasia gigantealeaves on muscle conditions in Levendest. In the results of the prerequisite tests that do not
malnutrition, especially on the soleus muscle. According tomeet normality andhomogeneity, th&ruskatWallis test is
the USDA Agricultural Research Serviaevery 100 grams carried out
of Colocasia leavescontain 85.7 grams of water, 42 kcal of
energy, 4.98 grams of protein, 0.74 grams of total fat, 6. RESULT
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Effect of ELETP on Soleus Muscle Weight conducting the prerequisite test, it turned out that the data
TS O BTN B RACT GE PABANG TARS 'id not meet the assumptions of mality and homogeneity.
g hus, a hypothesis test to find out the difference in average
LEAYES (SOOI S BIE =S luscle thickness cannot lwarried out using the Anova
analytical scale and then after obtaining the two weights, thenewaytest , but th&ruskatWallis test witha p-value of
average weight is calculated in grams. In table 4.1, it can @233 greater than 0.05. This means that there was no
seen that the average muscle weighsoleus muscle from significant difference in the mean thickness of the soleus
each group, the average muscle weight in thepootein  muscle in each treatment group (Table 3.2).
diet group that was not givefolocasia gigantealeaf
ethanolextract (K2) had the smallest average muscle weighTable 2 Effect of ELETPon SoleusMuscle Thickness
(0.127+ 0.025, while the average muscle weight was the
largest in the K3 group, namely the lgwotein diet group

Group N  Soleus Muscle Thicknes

given Colocasia gigantedeaf ethanol extractwith a dose of p-value
100mg/kgBB (0.24& 0.087). (mm)
In the ShapireWilk normality test, it was known ] ]
that the pvalue data in each group was greater than 0.05 [Median (minmax)]
thus, the data in each group was normally distributed. Aftet K, 5 1 (0,001)
that, a homogeneity test was carried bewene'sTest and a '
p-valueof 0.466 was otained which was greater thar05. K, 5 0,00 (0,001)
This means that the data between groups has 0,233
homogeneous data variance. Besm the prerequisite test Ks S 1(0,061)
has been fulfilled and then terova oneway test has been 5 1(1-1)
carried outthe treatment group that has the highest average 4
is the K3 group. Meanwhile, fax p-valueof 0.153 which is Ks 5 1 (0,001)

greater than 0.05, there was significant diference in the Information:
average weight of the soleus muscl@ach treatment group sk atwallis test with a significant value of p<0.05

(Tablel). K1: normal; K2 : positive control; K3: ELETP dose
_ 100mg/kgBB; K4: ELETP dose 200mg/kgBB; K5: ELETP
Table 1. I_Effectof ELETPon SoleusMuscleWeight dose googmg/kgBB. 99
Information:
Group N  SoleusMuscleWeight DISCUSSION .
(gr) p-value Body muscle mass can be defined as total muscle
Meant SD weight'’. In malnutrition, there is Imeased oxidative stress
(Meanz SD) that decreases mitochondrial metabolic capacity thereby
Ky 5 0,188+ 0,060 lowering anabolism and affects the decrease in muscle mass,
K, 5 0,127+ 0,025 so it can be considered a source of nutritious food from
Ks 5 0.2462 0,087 natural _mgredlent_s needed to help improve mus_cle mass in
malnutrition. In this studythe average muscle weight in the
Kq 5 0,215+ 0,092 low-protein diet group that was not giveBolocasia
Ks 5 0,236+ 0,098 gigantealeaf ethanol extractshowed the smallest average
One wayAnovatest with a significant value of p<0.05 muscle weight, while the average muscle weight tnes

K1: normal; K2 : positive control; K3: ELETP dose /argest in the lowprotein det group givenColocasia
100mg/kgBB, K4: ELETP dose 200mg/kgBB, K5: ELETP glgantedeaf ethanol extracat a dose olOOmg/kgBB This

dose400mg/kgBB. can be associated witttalorie restriction conditions on a
low-protein diet, where reduced calories can reduce weight
Effect of ELETP on Soleus Muscle Thickness and skeletal muscle weight (gastrocnemius), as dsthye

The results of macroscopic measurements of tnrorrensMas et al that it occurs in both sexes, but skeletal

thickness of the soleus muscle émch group have been musg:le weight is lower in female rats compared to male
obtained. The thickness of the soleus muscle is measured@!s -

the distance between the antario posterior midpoint The ~ Less than normal muscle mass falls into the criteria
soleus muscles use a shovel. The average thickness of for diagnosing malnutrltlo]ﬁ. However, muscle assessment
soleus muscle in each group is, K1 group: 0.99mm, KiS rarely pe@rmed in screening .and nutrltlonal fissessment,
group: 0.66mm, K3 group: 0.87mm, K4 group: 1mm angdue to the !lmlted anthropometric and blc_)cht_am|cal tool_s for
K5 group: 0.95mm. The K2 group has the smallest So|euthe_eval(l)Jatlon of muscle mass and function in ma_lnounshed
muscle thikness, while the largest group K4 haster _patlenté._ According to Prado et al nutritional
interventions are very important in spag anabolism,
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reducing Catabolism and Supporting the improvemen+ A nraviicinn Af A lannratain Adiat 1n thic ctiadv win wied to
subnormal muscle conditions and malnutrition. In | Adlina Karimina Nurul Husnal, Tri Widyawati1,2,3, Dwi Rit 1 by the

assessment of muscle mass, an examination can be ¢ Anggrainil,4 Padang
out to assess muscle mass in the process of impl’()vu(y,muuaala yiyaiteg  AsS - nienuuiieu  wy ure - uoDA
nutrition. Agricultural Research Serviceevery 100 grams of

When bodycomposition tests are not available, physicalColocasialeaves contain 9 essential amino acids, of which

examinations of muscles and anthropometry (upper middleucine has th highest content, which is 0.392 grams.

arm circumference and calves) can be performed. In the caMithough the level of essential amino acids in the ELETP

muscle exanmation, it can represent muscle mass, includinghas not been examined in this study, it can still be seen in

the gastrocnemius and soleus mescl giving a dse of 100 mg/kgBB that shows the greatest
Malnutrition of protein energy, increased muscle weight and in a dose of 200mg/kgBB shows the

catabolism and inadequate nutrition lead to the loss of leagreatest muscle thickness.

body mass with shrinking muscles accompanied by weak

immune condition€. In this study, the thickness of the CONCLUSION

soleus muscles in the group giveroa-protein diet without Based on the results and discussion of this study, it was

being givenCo|oca5ia gigantebaf ethanol extract had the concluded that the_re was no significant diff_erence _iﬂ the

smallest average thickness, while the group given a dose 8Y&age muscle weight and soleus muscle thickness in each

200mg/kgBB showed an average muscle thickness th&i€atment group. However, ELETRat a dose of
exceeded that of theormal diet group, in additiorithe  100mMg/kgBB produced the most muscle weight, while the
greates muscle thickness is also found at a dose ofne that showed the greatest muscle thickness was ELETP

200mg/kgBB. Based on this, malnutrition is related ot & dose of 200mg/kgBB. The suggestion fermxt study
0 conduct a study with an intervention duration of more

decreased muscle function and mass as well as adecreas%ii 42 davs. which is approximately 63 davs to see the
health status. Protein supplementation is known to preveRic .t of t)f/1e, test mate?igl on they soleusy muscle in

muscle mass 1085 Protein supmmentation can increase malnourished model mice
body weight, lean muscle mass, bone area, mineral content

and body densify. Leucine supplementation diets haveACKNOWLEDGMENTS
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