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ABSTRACT 

Gambier (Uncaria gambir Roxb.) and propolis showed a beneficial effect on infectious diseases. This study aims to 

examine the effect of gambier and propolis on the antibodies of white male mice given measles vaccine using the 

antibody titer method, number, and percentage of different types of leukocytes. Thirty white male mice were used and 

grouped into six groups (100 mg/kg BW of purified gambier, 200 mg/kg BW of purified gambier, 200 mg/kg BW of 

purified gambier + 195 mg/kg BW of propolis, 195 mg/kg BW of propolis, 0.5% Na CMC and no treatment). After 14 

days of preparation, each group was vaccinated with measles vaccine. On the 28th day, the antibody titer, total leukocyte 

cells, and the percentage of leukocyte cell types were determined. The results showed that gambier and propolis could 

increase antibody titer of male white mice. The purified gambier group at a dose of 200 mg/ kg BW + propolis 195 mg/ 

kg BW was the most optimal compared to the other doses. There was a significant difference (p <0.05) between antibody 

titer, the total leukocyte cells, and the percentage of lymphocytes of mice that received the combination of purified 

gambier and propolis. It can be concluded that purified gambier can increase antibody titer, the number of leukocytes, 

and the percentage of lymphocytes of male mice. 

Keywords: antibody titer, purified gambier, propolis, measles vaccine

1. INTRODUCTION

Several indicators determine the public health status 

in a country. Among significant indicators of health 

status are maternal mortality rate, infant mortality rate, 

and nutritional status. In Indonesia, the infant mortality 

rate may be caused by infection, asphyxia, and vaccine-

preventable diseases [1]. 

Among the diseases that belong to vaccine-

preventable diseases are Measles and Rubella. Measles is 

a highly infectious disease caused by Morbillivirus. Since 

2000, more than 1 billion children in high-risk countries 

have been vaccinated through immunization programs, 

causing a 78% decrease in the death rate. Indonesia is one 

of the countries with the most cases of Measles in the 

world. Rubella is caused by the Togaviridae family, 

genus Rubivirus. The virus can pass through the placenta 

blood barrier, infect the fetus, and cause abortus or 

congenital rubella syndrome [1]. 

From 2010-2015, it is estimated that there were 

23.164 cases of measles and 30.463 cases of rubella. 

These numbers may not reflect the actual number due to 

a high number of unreported cases and low surveillance 

reports. The Indonesian government has a national 

immunization program to control the cases of measles 

and rubella [1].  

Measles-Rubella (MR) vaccine is a vaccine that is 

used to prevent measles and rubella in the population. 

MR vaccine is a live attenuated vaccine in dry powder 

form with a solvent [2,3]. Each vial of the MR vaccine 

contains ten doses. Each dose of MR vaccine contains 

1000 CCID50 measles virus and 1000 CCID50 rubella 

virus. The vaccine is used subcutaneously at a dose of 0.5 

ml. On the top of the vaccine vial, there is an indicator

called Vaccine Vial Monitor. The only vaccine with

VVM A or B category that can be used [4].
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Although vaccines have successfully eradicated 

several viral infections, immune responses to vaccination 

are highly variable. Often, vaccine immunogenicity is 

suboptimal in specific populations more prone to 

diseases, including infants and people who live in low-

income/middle-income countries [5,6].  

Several strategies such as vitamins, minerals, and 

probiotics enhanced immunity towards viral infections 

[6]. Besides, other bioactive natural products, such as 

gambier and propolis, also have an immunomodulatory 

effect. Gambier which is an extract obtained from 

Uncaria gambir (Hunter) (Roxb)) contains catechin 

[7,8], which showed an immunomodulatory effect [9,10]. 

Propolis, a resin collected by honey bees, contains 

polyphenols, phenolic aldehyde, sesquiterpene, quinines, 

coumarins, amino acids, steroids, and inorganic 

compounds.  The immunomodulatory activity of propolis 

is exhibited by flavonoids and phenolic acids, mainly 

caffeic acid phenethyl esters and artepillin C (3,5-

diprenyl-4-hydroxycinnamic acid) [11]. 

This study aims to examine the effect of gambier and 

propolis on the antibodies of white male mice given 

measles vaccine using the antibody titer method, number, 

and percentage of different types of leukocytes. 

2. MATERIALS AND METHODS

2.1. Animal preparation 

Thirty male white mice (2-3 months old, 20-30 g) 

which have not been treated with any drug were prepared. 

The mice were acclimated for seven days for adaptation 

purposes. Then, the mice were grouped into six treatment 

groups. 

2.2. Preparation of purified gambier suspension 

Purified gambier was obtained from PT. Andalas 

Sitawa Fitolab, Padang, Indonesia. The purified gambier 

was given in the dose of 100 mg/kg BW and 200 mg/kg 

BW [10]. The purified gambier (PT. Andalas Sitawa 

Fitolab, Indonesia) was suspended in 0.5% Na CMC. 

2.3. Preparation of propolis 

The propolis that is used is liquid propolis (PT. Melia 

Sehat Sejahtera, Indonesia). 

2.4. Animal treatment 

Each group of mice was given treatment described as 

below: 

Group I: treated with 0.5%NaCMC for 14 days, then 

were evaluated 

Group II: treated with 0.5% NaCMC for 14 days, 

vaccinated with MR vaccine (Health Office, Padang, 

Indonesia) on day 15, observed for 14 days, then the mice 

were evaluated. 

Group III: treated with purified gambier (100 mg/kg 

BW) for 14 days, vaccinated with MR vaccine on day 15, 

observed for 14 days, then the mice were evaluated. 

Group IV: treated with purified gambier (200 mg/kg 

BW) for 14 days, vaccinated with MR vaccine on day 15, 

observed for 14 days, then the mice were evaluated. 

Group V: treated with propolis (195 mg/kg BW) for 

14 days, vaccinated with MR vaccine on day 15, 

observed for 14 days, then the mice were evaluated. 

Group VI: treated with purified gambier (200 mg/kg 

BW) + propolis (195 mg/kg BW) for 14 days, vaccinated 

with MR vaccine on day 15, observed for 14 days, then 

the mice were evaluated. 

2.5. Measurement of antibody titer 

Preparation of goat erythrocytes 

Goat blood was washed with physiological saline 

solution (Andeska Laboratory, Indonesia) (1:1), 5 ml 

each, and stirred until homogenous, then centrifuged 

(2000 rpm, 15 minutes). The supernatant was removed. 

These steps were repeated three times by adding 5 ml 

physiological saline solution for each repeat. 

Goat erythrocytes were then incubated with the 

vaccine for 30 minutes. Then, 5% suspension of 

erythrocytes was prepared by adding 0,2 ml goat 

erythrocytes with physiological saline solution until 4 ml. 

Preparation of antibody titer 

After 24 hours from the last day of treatment (day 15), 

mice blood was collected by cutting the jugular vein, let 

for 30 minutes, and centrifuged (2000 rpm, 15 minutes). 

Ten test tubes were filled with 0.2 ml of the physiologic 

saline solution each. The first tube was added 0.2 ml of 

serum, mixed until homogenous. Then 0.2 ml of solution 

from the first tube was moved to the second tube. After 

that, 0.2 ml of solution from the second tube was moved 

to the third tube, mixed until homogenous. These steps 

were repeated until the tenth test tube. On the tenth test 

tube, 0.2 ml of solution was removed. The final dilution 

from the ten tubes was 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 

1/512, 1/1024.  

Then, 0.1 ml of 5% goat erythrocyte suspension was 

added to each test tube. The mixture was then centrifuged 

(2000 rpm, 5 minutes). The agglutination was observed. 

The titer number was determined by the highest dilution 

in which the serum was agglutinated with the goat 

erythrocytes.  

The titer number was determined using this equation: 

[ 2 log(𝑡𝑖𝑡𝑒𝑟)]
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2.6. Determination of leukocyte percentage 

Blood smears were prepared to determine the 

leukocyte percentage after seven days of treatment (with 

purified gambier, propolis, or combination). The mice 

blood was collected from the tail. Then the blood was 

dropped on the object-glass. Another object-glass was 

used to make the smear. The dried blood smear was then 

added with methanol and let them for 5 minutes. A 10% 

Giemsa solution was then added to the blood smear, then 

rested for 20 minutes. The blood smear was then washed 

by aqua dest (Andeska Laboratory, Indonesia), added 

immersion oil, and observed under the microscope. 

2.7. Determination of leukocyte count 

Fresh blood was pipetted by leukocyte pipette until 

0.5 number, then added with Turk solution until reached 

the 11 number, then mixed for 3 minutes. One to two 

drops were removed. On the hemocytometer, one drop of 

blood was dropped. The leukocyte count was determined 

with this equation: 

Total leukocyte count = cell count x 
20

40

2.8. Data analysis 

The data were analyzed using one-way ANOVA. A 

significant difference was considered when p<0.05. This 

data analysis was continued with Duncan's post hoc test. 

2.9. Ethical consideration 

This study obtained ethical approval from the 

Research Ethic Committee, Faculty of Medicine 

Universitas Andalas (registration number 

257/UN.16.2/KEP-FK/2021). 

3. RESULTS AND DISCUSSION

This study examines the performance of purified 

gambier and propolis through three parameters: total 

leukocyte count, differential leukocyte percentage, and 

antibody titer. The results of those three parameters are 

described in Table 1. 

Table 1. Determination of antibody titer 

Treatment 
Mean 

antibody titer 
p-value

0.5% NaCMC a 1.00 0.000 

MR Vaccineb 2.80 

Purified gambier 100 

mg/kg BWb 

3.40 

Purified gambier 200 

mg/kg BWc 

5.60 

Propolis 195 mg/kg 

BWc 

5.60 

Purified gambier 200 

mg/kg BW + Propolis 

195 mg/kg BWd

7.60 

Table 1 showed the mean of antibody titer was higher 

compared to group 1 (NaCMC 0.5%). There was a 

significant difference in mean antibody titer between 

each group (p<0.05). According to Duncan's post hoc 

test, the mean antibody titer in the group that received 

purified gambier 200 mg/kg BW + Propolis 195 mg/kg 

BW was significantly different from other treatment 

groups (Figure 1). 

Figure 1. Mean of antibody titer in mice across 

different treatment groups 

Measles vaccine can induce humoral and cellular 

immune responses, like natural measles virus infection. 

The antibodies first appear between 12 and 15 days after 

vaccination and typically peak at 21-28 days. This 

explains why the parameters were evaluated 14 days after 

being vaccinated. 

The antibodies that are produced after immunizations 

are IgM, IgA, and IgG. IgM appears transiently in blood, 

IgA appears in mucosal secretions, and IgG stays in the 

blood for years. Apart from antibodies, vaccination also 

induced measles virus-specific CD4+ and CD8+ T-

lymphocytes [12,13]. 

Meanwhile, catechin, which is one of the compounds 

abundant in gambier, increases immunoglobulin. A study 

in India suggested that catechin in the dose of 25, 50, and 

100 mg/kg (p.o.) significantly increased the antibody titer 

of the rat model in the hemagglutination test. [14]. 

Propolis increases antibody production, which may 

contribute to its use as an adjuvant in vaccines [11,15]. 
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Table 2. Determination of total leukocyte count 

Treatment 

Mean of total 

leukocyte 

count (/μL 

blood) 

p-value

0.5% NaCMC a 7,190 0.000 

MR Vaccineb 9,230 

Purified gambier 100 

mg/kg BWb 

9,470 

Purified gambier 200 

mg/kg BWc 

10,700 

Propolis 195 mg/kg 

BWc 

10,740 

Purified gambier 200 

mg/kg BW + Propolis 

195 mg/kg BWd 

11,990 

As shown in Table 2, the mean of total leukocyte 

count was higher compared to group 1 (NaCMC 0.5%). 

There was a significant difference in mean antibody titer 

between each group (p<0.05). According to Duncan's 

posthoc test, the mean antibody titer in the group that 

received purified gambier 200 mg/kg BW + Propolis 195 

mg/kg BW was significantly different from other 

treatment groups (Figure 2). 

Figure 2. Mean of total leukocyte count in mice 

across different treatment groups 

As described in Table 3, the segmented neutrophil, 

band neutrophil, lymphocyte, and monocyte were 

significantly different across treatment groups (p <0.05). 

After Duncan posthoc test was performed, the percentage 

of segmented neutrophils of purified gambier, propolis, 

and purified gambier+propolis group were different with 

0.5% Na CMC and MR vaccine. Meanwhile, the 

percentage of band neutrophil in the group of purified 

gambier 200 mg/kg BW, 0.5% Na CMC, and MR vaccine 

were located at the same subset, although they were 

higher than purified gambier 200 mg/kg BW+propolis 

195 mg/kg BW. 

The lymphocyte percentage in mice that received 

purified gambier 200 mg/kg BW + Propolis 195 mg/kg 

BW was significantly different compared to groups that 

received purified gambier and propolis. The monocyte 

percentage in mice that received 0.5% NaCMC was 

located in a different subset than other groups, while the 

percentage was also higher. 

A previous study suggested that propolis increases 

leukocyte count in white Wistar rats [16]. In a study 

conducted in Korea, CAPE in propolis decreased the total 

leukocyte, eosinophil, lymphocyte, and macrophage, 

suggesting its effect in attenuating asthmatic reaction 

[17]. This may explains the finding in this study, in which 

the eosinophil in propolis group is lower than other 

group, although not significant. 
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Table 3. Differential leukocyte percentage across treatment groups 

Treatment 

Differential leukocyte percentage (%) 

Segmented 

neutrophil 

Band 

neutrophil 
Lymphocyte Monocyte Eosinophil 

NaCMC 0.5% 27.40 27.00 29.80 10.40 5.00 

MR Vaccine 30.20 28..00 38.40 2.00 1.40 

Purified gambier 100 

mg/kg BW 

33.20 24.40 39.20 2.20 1.40 

Purified gambier 200 

mg/kg BW 

34.40 18.00 43.40 2.80 1.40 

Propolis 195 mg/kg 

BW 

35.80 17.20 43.80 1.40 1.80 

Purified gambier 200 

mg/kg BW + Propolis 

195 mg/kg BW 

37.60 11.20 48.20 3.43 1.20 

p-value 0.000 0.000 0.000 0.000 0.079 

4. CONCLUSIONS

The administration of purified gambier and propolis 

can significantly increase the antibody titer, total 

leukocyte count, and lymphocyte. 
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