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ABSTRACT

A study about to what extent of the effect of giVitvesterogen contained in soybean flour obtaifrech soybeans
fermented bean to the improvement of pancrgatiells. Before the treatment, mice’s pancreas ieduay alloxan
compound. After the sample selection, mice thaeHasen given treatment by providing tempeh flouh \8i

variations doses are 40 mg; 55; 75; 105; 145 an@ &ty / 20 g BW. The mice were divided into 8 grogpsup 1

is a group of negative control without being offbr@nything, group 2 is positive control, group dédlzktic mice

without being offered treatment, group 3, 4, 57 @nd 8 are given group tempeh flour with 6 dos#atian. As the

parameters of this study was to measure the bldacbge levels of mice on day 7th of observatiornh bhd 21st.
The methods used enzymatic method by using "Gl&o Group of mice that given tempeh flour, obserdede

that can provide a decrease in blood glucose legptimally. Significant at p<0.05. Selected aningabups do

dislocation of the neck, pancreatic tissue taketh tnen preserved using formalin. Histopathologiareination and
pancreatic tissue was observed qualitatively. Témults showed dose administration of 200 mg / 28gcBn lower
blood glucose levels compared with the positive reghtive control group and showed clear improvertissue in

the group with a dose of 200 mg / 20 g BW.
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INTRODUCTION

Diabetes mellitus is a chronic disease, which apgpedien the pancreas is unable to produce insulsufficient
amounts, or when the body is unable to use thdiimthat is produced effectively. These conditiondl lead to
high levels of glucose in the blood. Diabetes madliincreases the risk of cardiovascular diseask sammke.
Diabetes mellitus also cause neuropathy, nephrgpettinopathy, cardiomyopathy, ulcers on the Idgty liver
and impotence [1],[2]

Diabetes mellitus is a major threat to human Efeqd judging by the prevalence is an estimated tiflion people
worldwide suffer from diabetes mellitus and aredirted to increase to 366 million by 2030 [3]. 1812, an
estimated 1.5 million people died due to the disdaisbetes mellitus. WHO estimates that diabetdtasewill be
ranked seventh top cause of death in 2030 (WHO4,28kdulzeez, 2014). Indonesia is expected in 20thave
raised diabetes mellitus as many as 21.3 millign [4
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Although diabetes can now be controlled clinicallsing insulin injections, but this treatment doed lead to
healing and provide an uncomfortable feeling upsa and also in the long term can lead to a numbelircal
complications. Treatment with insulin injections wlat the same as for the control of blood glucesels by cel
pancreas and can not prevent the adverse conseguascthe result of diabetes [5], [6], [7] Treatmwith
repairing the damage that occurgioells, remains be a big expectation, so that hgaltcurs is permanent [8]

Lately, there isa lot of research done about tHiecef of fitoesterogen that is widely availablenfrdermented
soybeans[9]. Results obtained from these studidiseiprovision of tempe fermented in diabetic 1@a improve
blood glucose levels and distributiontells in histopathology. Soy contains three typesoflavones; daidzein,
glisitein, and genistein.

MATERIALS AND METHODS

Times and Places
This study was conducted from July to Septembe620ihe laboratory of Pharmacology, Universityfofdalas
Padang and histopathology laboratory Veterinartitlrie Baso.

Tools and Materials

The tools used were analytical scales, vials, gg@dn needles oral, glass tools, mice cages, arsoadés, digital
blood glucose measuring devices (Gluco DR), sutgidasors, glass objects, electrical Trinokulecnoscope.

The materials used were soybean soybeans, alla#dare mice and mice food.

Making Animals tested Diabetic

Animals tested were made diabetic by the admiristrapf alloxandiabetogenic agent at a dose of h§d kg BW
in the IP, except the negative control group wasgngen anything. Before inducing, mice were fasi@dl0 hours.
On day 7th after the administration of alloxan,tkde examination of blood glucose levels, then doetlection of a
random sample.

Manufacture of Tempeflour
Tempe ready-made dried by freeze dry until allwlag¢er evaporates. The dried tempe then crushedrartar until
smooth.

Dose Calculations
Soybean flour dose given was 40, 55, 75, 105, b5200 mg / 20 g BW, made suspension, administeraity.
Alloxan as inducers, given a dose of 150 mg / kg.BW

Work Procedures

1.Acclimatization of animal experiments for 1 week

2.Animals classified into 8 groups consisting of:

Group 1: negative control group, the test animaés given only the standard of food and drink durihg trial
period. Group 2: positive control group, the testraals are given standard food, beverages andaall@s0 mg / kg
BW. Group 3, 4, 5, 6, 7 and 8 is the group givemdard food, beverages and tempeh flour (40, 5510%, 145
and 200 mg / 20g BW. Flour tempe given every da/then observed the blood glucose levels of micdayn7th.
3.Among the dose treatment group, take the dosemgiea flour that has the optimal effect,that is 28§/ kg BW.
4.Do histopathological examination regarding pancfresll damage in the observation group at day 7th.

RESULTS AND DISCUSSION

From the observations obtained after administradiotempeh flour of different doses (40, 55, 755,1045, and 200
mg / 20 g BW, then the provision of tempeh flowattban lower blood glucose levels significantly amred to the
positive control is 200 mg / kg BW. The provisiontempeh flour carried out for 7 days and then wlaserved by
measuring blood glucose levels, then obtaineddheing results:

N=9
Decreasing in blood
glucose levels (%)
1. Examination of blood glucose levels (mg/dl) 157.33+6.85 525.5+11.16 | 288.1+12.10 55,40+11.65
2. Decreasing in blood glucose levels (%)

Group
Treatment

Positive Control| Tempehflour

Negative Control (-) + Alloxan + Alloxan
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Research data tables and diagram cylindrical exatioim average glucose levels and calculation ofpreentage
decrease in blood glucose levels in the observatenn7 against the (-)control group and (+)contesid tempeh
flour dose 200 mg / 20gBW

525.5

600

u
o
o

o
o
o

288.1

N
o
o

55.40 %

Blood glucose levels (mg / dL)
and percentage drop
[ w
o o
o o

Kontrol Negatif Kontrol Positif Tepung Tempe penurunan kadar
glukosa darah (%)

Groups

From the the above description alloxan adminisiratit dose of 150 mg / kg BW, seen these compouads
damage the pancreaflccells significantly when we compare it with negattontrol.

On the negative control looks average blood gluddsémg / dl were seen lower than the positive robthat has
very high blood glucose levels 525 mg / dl. Bothénthe differences with significant value at p<0.05

From the 9 samples that have been tested with rilnspon of tempeh flour suspected to contain fteeogen,
dosing of 200 mg / 20 g of BW which is the bestatgsto lower blood glucose levels in an optimal avbempared
to the others. Tempeh flour is capable of lowebfapd glucose levels of 525.5 mg / dl to 288.1 ndfj,/means that
the administration of tempe at dose of 200 mg ¢ BW is the maximum dose is able to repair ancedifitiatecan
secrete insulin back. If the decreasing of bloactgte levels are calculated as a percentage codnuetiee positive
controls were only given alloxan. The results destiate that fitoesterogen allegedly found in maoy 8our is

capable of lowering blood glucose levels 55.40%cdkding to the theory, the body's cells to différze require
amino acids to bind to phosphate tirosinkinase twhidll give some signal to activate the differetiba and

regeneration of cells is often called stem cellgeifs Cell). Fitoesterogen which many found in soybes

geneistein, daidzein and glisitein. Great as aicamtcer properties, allegedly capable of actinghasamino acids
needed in the cell for differentiation and regetieraprocess that will bring hope to cure diabetesllitus

permanent [10-12].

On histopathologic examination it appears thathia ¢-)control group the descriptionpotells pancreas appear
normal B cell seen in large quantities, the condition ¢ tell wall all are in normal condition, not seegll<
undergoing lysis and core are colored black, abitnation is clear and bright. Below is the imdgeks normal
cells with a magnification of 400 X
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Figure 1. The pancreas gland in normal conditions
Description: 15 cells 2z cells 3. Acini cells

Impression$ cells,a cells and acini cells are in normal condition,afimormalities cell edge, cell meetings nothing
is broken

On the (+)control that is induced by alloxan graaims to damage the pancreaficcells. Alloxan is a strong
oxidizing agent that is looking for a pair electsdnto the cell, the cell becomes damaged, unedga of the cell,
the cell nucleus is not seen colors are vivid,i@gidysis and finally apoptosis. Permanent damag#ese cells, the
cells can not differentiated and regenerate backume until now still not known exactly. Some theshold that
the situation is due to the absence of an amind psent i3 cell so that the differentiation process does not
occur. Several attempts have been sought but oatil still not clearly revealed. In the picture beldooks
morphological changes in the pancreas of miceapaptosis that is not clearly seen.

-

il -

Figure 2. The pancreas gland in alloxan administraon of 150 mg / kg BW (Control +)
Description: 1,8 Cells 2.aCells 3. Acini Cells

Impression: The cell walls and cell nuclei are otgar, reduced cell number, look apoptosis, ceksewalso
damaged acini strong.

In the group administration soybean flour, whicheigected to be able to improve and differentiatenall as
regeneration op cells. To regenerate and differentiate requirenangicids that are expected amino acids from this
fitoesterogen group. Soybean flour is rich with mmiacids such as genesteinfitoesterogen groupzelaicaind
glisitein. This amino acid content should be abléind to phosphate tirosinkinase which is thevactinzyme in the
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cell so that the bond will be signals which willagahe the regeneration and differentiatpuoells in the pancreas. In
this condition the cells had been seen improvemdrein compared to the control (+)group. Cells aresoomany
more damaged, the cell nucleus had started to alghsomewhat light, the cell walls are a littiersslippery. This
condition is seen not resembled to the (-)controuig. Below this is an overview loaded histopathaal tissue
after administration tempeh flour dose of 200 2§ GBW.

Figure 3. Pancreas gland after administration temple flour at dose of 200 mg / 20 g of BW with a magfi¢ation of 400 X
Description: 1,8 Cells 2.0Cells 3. Asini Cells
Impression: Pancreatig cells are already somewhat improved, is still sgliag and has not compactus

CONCLUSION

From the research we concluded that administratioamino acids contained in soybean flour has thibtyato
lower blood glucose levels significantly at p <O€@mpared to (+) and (-)control and histopatholagiservation,
administration of amino acids contained in flougnpreaticp cells capable of repairing the damaged but still
notresembling the (-)control
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