
 

 

 

PSIDIUM GUAJAVA L. EXTRACT INCREASES PLATELET COUNT THROUGH ENHANCEMENT OF 
STEM CELL FACTOR EXPRESSION IN THROMBOCYTOPENIC MICE MODEL 
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ABSTRACT 

Objective: The purpose of this study was to determine the mechanism through which guava extract increases platelet count. 

Methods: Twenty male Swiss webster mice were divided into 4 group. Group I received 2.8 mg/20 g body weight of quinine and 1 ml of distilled 
water. Group II received 2.8 mg/20 grBW of quinine and 0.785 mg/20 grBW of guava extract. Group III received 1 ml distilled water and 0.785 
mg/20 grBW of guava extract and Group IV only received 1 ml distilled water. After 14 days** treatment, platelet count was measured using Raas-
Ecker method. SCF and TPO mRNA expressions in mice liver were assessed using qRT-PCR. 

Results: The data showed that quinine administration reduced platelet count significantly (P<0.05). Psidium guajava L. extraction significantly 
enhanced platelet count in mice that were treated with quinine compared with quinine group (p<0.05). The mechanism was analysed further and 
our RT PCR data showed that stem cell factor mRNA expression significant increased (p<0.05) in quinine plus guava extract group compared to 
quinine group.  

Conclusion: It indicated guava extract role in increasing megakaryopoiesis which resulted in an increase of platelet count.  
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INTRODUCTION 

Platelets are small anucleate cell fragments that are discoid in shape, 
1 to 3 μm in diameter. Formed from the cytoplasm of mega-
karyocytes (MKs) which reside in the bone marrow, they are 
indispensable for processes such as haemostasis, wound healing, 
angiogenesis, inflammation, and innate immunity [1]. The average 
platelet number in humans ranges from 150 × 109 to 400 × 109

Platelet generation is a two-stage process involving the differentiation 
of hematopoietic stem cells into mature megakaryocytes and release of 
platelets from MKs [3]. Stem cell factor (SCF) and thrombopoietin 
(TPO) are critical cytokines in regulating stem cell proliferation and 
survival of progenitor cell during hematopoiesis. In addition, TPO is an 
important megakaryocytic cytokine affecting the megakaryocytic 
differentiation [4]. 

 per 
liter [2]. 

Guava (Psidium guajava L.) is a plant widely used in local traditional 
medicine. Their fruit and leaves have been studied for their 
medicinal values such as in the treatment of clinical dengue 
infection, and for its anti-microbial, antiplasmodial, cytotoxic, 
antispasmodic, anti-cough, and anti-diabetic effects [5, 6]. In relation 
to treating dengue, guava juice and leaves extract has been 
demonstrated to improve platelet count both in human and animal 
models [7, 8]. Additionally, guava extract has been shown to increase 
the number of megakaryocyte in mice [9]. However, the underlying 
mechanism has not been investigated.  

A possible mechanism may involve the thrombopoiesis cytokines. 
Quercetin has been reported to increase the level of mRNA 
expression of SCF in the bone marrow stromal cell in a dose-
dependent manner [10]. Subsequently, SCF stimulates platelet 
production by increasing mast cell IL-6 secretion that induces liver 

to secrete thrombopoietin [11-13]. Thus, it is expected that guava 
extract may also induce SCF and TPO, resulting in increased platelet 
number. The aim of this study was to determine the effect of guava 
extract on mRNA expression of SCF and TPO in the liver of mice. 

MATERIALS AND METHODS 

Chemical and reagents 

SV total RNA isolation system kit, reverse transcriptase, and all 
primers were purchased from Promega, USA. EDTA tubes were 
purchased from BD, USA. Other chemicals that used for analytical 
were purchased from Merck, USA. 

Collection and extraction of plant materials  

Fresh guava fruits were collected from a farm in Dukuh Waluh 
village, Purwokerto, Central Java, Indonesia. Guava extract was 
obtained at the Research Laboratory of the Department of 
Chemistry, Padjadjaran University, Bandung, Indonesia. Specifically, 
the fruits were washed and dried using an electric oven at 40-60 °C 
for 24 h, pulverized using an electric grinder, and macerated in 96% 
ethanol for 24 h. The ethanol extract liquid was evaporated in a 
rotary evaporator (80 °C). The extract and the fractions were stored 
at 4 °C prior to use.  

Animals 

Male Swiss webster mice aged 8-12 w, weighing 20-30 g, were used 
in the study. They were maintained under standard laboratory 
conditions of 25±2 °C, 55-60% relative humidity and 12 h light/12 h 
dark cycle. Animals were fed with commercial pellets diet and water 
ad libitum. The number of mice required for the study was 
determined using resource equation method. The health of animal 
subjects was ensured prior to the administration of intervention, as 
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