
Proceedings of The 5 th Annual I nternat ional Conference Syiah Kuala University (AI C Unsyiah)  2015 

I n conj unct ion with The 8 th  I nternat ional Conference of Chemical Engineering on Science and Applicat ions ( ChESA)  2015 

September 9-11, 2015, Banda Aceh, I ndonesia 

Toll- Like Receptor  3 - 4  Expression Decrease in BALB/ c 

Diabet ic Mouse Models 
 
1* Muhaim in Rifa’i, 1Aris Soewondo, and  1 M. Sasm ito Djat i  
 

1 Departm ent  of Biology, Facult y of Mathem at ics and Natural Sciences, Brawijaya Universit y, 

Malang 65145, I ndonesia 

 
* Corresponding Author :  rifa123@ub.ac.id 

 
Abstra ct  

In  this  study, we observed the effect  of propolis  ext ract  on immunological funct ion in diabet ic 

mouse models with the aim  of highlight ing the dynam ics of immunological status in type-2 

diabetes. In this study we tested the abilit y of propolis to normalize homeostasis. Here we 

showed that  propolis improve homeostasis by slight ly  increasing the level of TLR expression.  

The results of this study differ from previous f indings which reported that  TLR expression 

increased in diabetes mellitus and most  t reatment  is intended to suppress the expression of 

TLR. In this study we found that  TLR-3 and TLR-4 expression decreased in mouse m odels of 

STZ induced diabetes mellitus. Furthermore, we found that  adm inist rat ion of propolis showed 

an increase of red blood cell precursors (TER-119)  and improve the rat io of CD4: CD8 dependent  

manner.  

Ke y w ords: Diabetes mellitus, propolis, imunomodulat or, Toll- like receptor  

 

I ntroduct ion 

Current ly about  348 m illion people worldwide suffer from  diabetes mellitus (DM). DM is the m ost 
deadly diseases and has penet rated all count r ies. I t  is current ly known, 4.6%  of the total I ndonesian 

populat ion suffer from  diabetes mellitus, and this will increase to 7.8%  in 2030. During this t im e, the 
t reatment  of various diseases including diabetes really dependent  on synthet ic drugs. On the other 

hand, I ndonesia has abundant  of natural resources with the potent ial to cure various diseases. 

Propolis is one of I ndonesia's pride t radit ional medicine which is often claimed by the com m unity with 
abilit y to cure diabetes m ellitus. But  unfortunately there have not  enough research been done on this 

exist ing claim s. On the other hand, pat ients with diabetes mellitus want  to get the r ight  m edicine to 
im prove the quality of their life. I n general,  the severity of diabetes is t r iggered by inflamm at ion 

factors known as  proinflamm atory cytokines. Adm inist rat ion of propolis to diabet ic m ice results in a 
significant  decrease of blood sugar levels and increases the number of naïve T cells. When propolis 

was given to norm al or diabet ic m ice, it  can increase the number of regulatory T cells. I n m ouse 

m odels of diabetes mellitus the development  of effector cells can be suppressed after propolis 
adm inist rat ion. I n individual with diabetes mellitus propolis tends to suppress I FN-γ but rather 
increased TLR product ion.  
 

Mater ials and Methods 
Procedure  

Preparat ions of Ethanol Ext ract  of Propolis. 

Propolis ext ract  preaparat ion consisted of three phases including drying, ext ract ing, and evaporat ing. 
The drying process began by washing the sam ple, cut t ing it  into sm all pieces, and put t ing them  in the 

oven with 40-60º C degree. Sam ples were dried and crushed by a blender. As m uch as 100 grams of 
dry samples were weighed and put  in 1 L Erlenm eyer glass, soaked with ethanol to the volume of 1 L 

before the ext ract ion process. Sample in ethanol was st irred for ±  30 m inutes and allowed to stand 
overnight  to sett le. Supernatant  was rem oved and filtered. The ext ract  of propolis was dried by using 

an evaporator and weighed. Propolis powder was then dissolved in dist illed water for oral t reatm ent . 

Type 2 diabetes m ice m odels were then t reated with the ethanol ext ract  of propolis for 7 weeks. Mice 
were m aintained in pathogen free facilit y. Mice were fed with pellets BR1 by 5-10 gram s per day and 

drink was provided ad libitum.  
 

I nduct ion of Type 2 diabetes m ellitus with STZ. 
St reptozotonin (STZ)  dissolved in 0: 01 M cit rate buffer, pH 4.5 and always prepared in a fresh 

condit ion. STZ was int raperitoneally injected to m ice in the age of 5 days (100 mg/ kg BW). Five weeks 

after STZ inject ion, diabet ic condit ion is confirmed by m easuring the glucose levels using a glucometer 
(GlucoCare Ult ima) . 
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Results and Discussion 
I n this study we showed that  TLR-3 expression in diabet ic m ice decreased  6 t im es lower than normal. 

The suppression of TLR-3 expression is suspected to affect  the quality of homeostasis because TLR-3 
normally funct ions as an act ivator of innate im munity. The low expression of TLR-3 in turn make 

difficulty for elim inat ing infect ious agents in pat ient  with diabetes mellitus. So that  in m any cases 
people with diabetes mellitus often wounds and difficult  to be cured. However, the increase of TLR-3 

expression far beyond norm al will bring  bad im pacts and also aggravate diabet ic pat ient  health 

condit ions.   
 

 
 

 
 

 

 
 

 
 

Figure 1 . I n m ice m odels of diabetes m ellitus induced by STZ, expression level of TLR-3 decreased  

 
Left  panel showed TLR-3 expression on CD4 cells in norm al m ice. Right  panel is an expression of TLR-

3 on CD4 T cells in m ouse models of DM. Cells were isolated from  spleen and analyzed by flow 
cytometry. CD4 posit ive cells expressing TLR-3 (CD4+ TLR-3+ )   were shown in each panel. 

 
Observat ions on CD4 T cells clearly showed that  the expression of TLR-3 decreased in m ouse m odel of 

diabetes. I n this experiment  we cannot  explain the site effect  of TLR decline on T lym phocytes. 

However, there is a lit t le clue that  the decline of TLR expression may correlate with the failure of 
pat ient  in elim inat ing foreign ant igen specially bacteria and virus. TLR-3 has been known to be 

associated with the emergence of signal t ransduct ion related to virus elim inat ion. The decline of TLR-3 
expression in DM will lead to the emergence of disorders associated with TLR-3 funct ion. 

 
 

 

 
 

 
 

 
 

 

Figure 2 . Adm inist rat ion of propolis in m ice model of diabetes increase the expression of TLR-3 on 
CD4 cells approaching normal condit ions 

 
From  left  panel to r ight  is propolis t reatment at  a dose of 50, 100, and 200 m g/ kg BW recpect ively. 

The cells were isolated from  spleen and analyzed by flow cytometry. CD4 posit ive cells expressing 
TLR-3 (CD4+ TLR-3+ )   were shown in each panel. 

 

Conclusions 
TLR-3 expression in diabet ic m ouse m odels decrease on CD4 T cells. Propolis can norm alize 

homeostasis by slight ly increasing the level of TLR expression. I n general, diabet ic m ice m odels that 
had received propolis develop into healthy signed by the decline in glucose levels and also physiologic 

im provements. The rat io of T lymphocytes seem to be norm alized after consum ing propolis for two 
weeks. Interest ingly, propolis has abilit y to increase the precursor of red blood cells. 
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