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Introduction 
Phaleria macrocarpa, is a medicinal plants 

originated from Papua. Empirically, it is capable to 
control \arious health problems including diabetes 
mellitus. There is growing evidence that excess 
generation of highly reactive free radicals largely 
due to oxidative stress (hyperglycemia) causing 
increase blood level. This further exacerbates the 
development and progression of diabetes and its 
complications. Based on previous studies, Phaleria 
macrocarpa contained antioxidant of phenolic 
glycoside (Oshimi, et al., 2008) and lignans 
pinoresinol, lariciresinol, and matairesinol (Saufi et 
aI, 2008). The aim of this study was to evaluate the 
numhcr of heta cell pancreas and to detect antigen
antihody reaction of ~ cells after treated Phaleria 
macrocarpa fruit extract in diabetic monkey (DM) 
induccd with streptozotocin (STZ). 

Materials and Methods 
Pancreatic tissues from fifteen diabetic adults 

male Macaca fascicularis were collected at 
necropsy and preserved in 4% paraformaldehyde as 
fixative solution. Each pancreatic tissues were 
trimmcd at three difTercnt areas; caput, corpus and 
cauda, processed for immunohistochemical 
staining, then evaluated and calculated under 
microscope. Monkeys werc induced by single 
intravenous injection of STZ (55 mg/kg BW) to be 
DM. All DM were divided randomly into threc 
groups (n = 5 anilllals). First group, DM treated 
only with distilled water as control, second and 
third groups were treated with Phaleria 
macrocarpa fruit extract of 1000 and 500 mg/kg 
BW, respcctively. All experimental procedure on 
theses animals were conducted in compliance with 
the guideline estahlished hy the Institutional 
Animal Care and Use Committee. 

Results 
Pancreatic l3 cells of the Langerhans Islets 

distributed randomly in three different areas, caput, 
corpus, and cauda pancreas. The mean of number l3 
cells on the caput pancreas of the control DM was 
higher than both of treated DM group. While the 
mean of the number l3 cells on the corpus and cauda 

pancreas of DM which had received extract of 500 
mg/kgBW was higher than the control and animals 
with 1000 mg/kgI3W (Figure. 1). 

Immunohistochemical staining method showed 
various color intensity which depends on the 
concentration of antigen-antibody binding, tissue 
preparation and other factors. In this study, the 
hrown color intensity indicated the amount of 
insulin that sccreted by pancreatic l3 cells. Factors 
afTccting the color intensity of the antibody-antigen 
binding specificity closely related to the 
concentration of primary antibody used in the 
process. Optimization of anti-insulin concentration 
was performed and revealed that the concentration 
of I: 1500 \\'as the optimal concentration with 
unstained background. supported by Gobel (20 II). 

I3ascd on the data of the color intensity of 
pancreatic ~ cell evaluation, the caput pancreas of 
the control DM had the lowest of color intensity 
compared to both treated groups. Corpus and cauda 
areas of animals treated with 500 mg/kg BW 
showed highcr intensity compared to the other 
groups (Figure 2). 

Disscussion 
Detection of pancreatic l3 cells in Langerhans 

Islet hy immunohistochemistry indicate the 
presence of ~ cell damage in diabetes mellitus. 
Pancreatic tissue of untreated animals had lowest 
pancreatic l3 Ct~11 compared to treated animals. This 
may he caused hy ad\'anced ~ cell damaged due to 
cytotoxic cffect of STZ. Glucose uptake through 
glucose transporters (GLUT-2) caused the STZ into 
~ cdls, resulting in DNA alkylation. DNA was 
fi'agmented so that activating poly (ADP-ribose) 
synthetase, the enzyme that polymerizes to form 
the ADP-rihose poly (ADP-ribose), and activation 
uf the ATP and NAD+ reduction. Decreased 
production of ATP and NAD+ led to the opening of 
K+ channels and the plasma membrane 
hyperpolarization. Furthermore, closure of the gate 
voltage reduced Ca2+ concentration and insulin 
secretion resulting in l3 cell death (Elsner et al. 
2000). 
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Fruit extract improved total number of p cell, 
modestly higher in the lowest dosage (500 mglkg 
BW). This was supported by Supa-rlo CI 01. (20 I0), 
that Phaleria macrocarpa tj'uit e;;tract increased 
insulin secretion on diabetic cynomolgus monkeys. 
This fruit extract was already available in the 
market with dosage of 500 mg/capsule. It revealed 
that dose of 500 mg/kgBW was more appropriate 
to improve hyperglycemic condition or to reduce 
blood glucose leve!' 

Pancreatic p cells distribution in three different 
areas of untreated animals showed that the caput 
and the corpus pancreas had higher p cells than the 
cauda pancreas. In the highest dosage, the corpus 
area showed higher numbers of Pcells than in the 
caput and caudal pancreas. Total number of p cells 
for the lowest dosage showed higher number in the 
corpus and the cauda compared to caput pancreas. 
This result 'was supported by Oahmiarti (2000), that 
the distribution of diabetic pancreas p cells located 
at the periphery of thc islets of Langerhans. 
However, according to Sundler and Harkanson 
(1988), P cell distribution diflcred from each 
species and the composition of the islets of 
Langerhans dif1ered from each area of the 
pancreas. The Langerhans islets located in the 
cauda pancreas seemed II) has tendency to be more 
numerous. 

The color intensity of pancreatic p cells were 
highest in treated animal with 500 mg/kg BW. This 
result was also indicated by increasing in the 
number of pancreatic P cells. J\ dark brown color 
on the Langcrhans Islets was resulted from the 
aflinity of anti-insulin with high insulin and vice 
versa. Affinity of antibody was the strength of the 
bond of a side of antibody binding (paratop) with 
antigenic detenninants (epitopes) (Vara 2005). So, 
it can be stated that the number of pancreatic ~ cells 
,vas directly proportional to the color intensity 
obtained from the reaction of antigen and antibody 
binding by immunohistochemical staining methods. 

Conclusion 
Phaleria marcocarpa fruit extract with dosage 

of 500 mglkgBW orallY was the best dose to 
improve pancreatic beta cells damage in DM. 
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