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Abstract. Eleutherine palmifolia or well-known as Dayakness onion is one of the medicinal plants that 
can be used as alternative treatment on Nile tilapia Oreochromis niloticus infected with bacterium 
Pseudomonas fluorescens. It contains secondary metabolite compounds as antibacterial. This study aims 
to know the effect of E. palmifolia root extract application on the hematology of O. niloticus infected with 
P. fluorescens based on erythrocyte, leucocyte, lymphocyte, monocyte, neutrophylls, hemoglobin, and 
hematocrit. The research method was experimental with 3 treatment concentrations, 30 mg L-1 (A), 50 
mg L-1 (B), and 70 mg L-1 (C) with 3 replications and negative control. Results showed that E. palmifolia 
root extract had significant effect on the hematology of O. niloticus indicated with the amount of 
erythrocytes, leucocytes, lymphocytes, monocytes, neutrophils, hemoglobin, and hematocrit leading to 
the normal range. The best concentration was recorded in treatment C as maximum dose that was 
capable of curing O. niloticus infected with P. fluorescens. Therefore, E. palmifolia root extract could be 
used as medicine against bacterial infection. 
Key Words: tilapia, alternative medicine, hematology, antibacterial. 
 

 
Introduction. Nile tilapia Oreochromis niloticus is well-known to be able to tolerate 
various environmental conditions and can survive at wide range of water temperature 
(Ndiwa et al 2014). Besides, O. niloticus is one of the highly economic valuable fishes, 
because this species is easily cultivated and has relatively fast growth. It makes the 
cultivation of O. niloticus be high in several countries, including Indonesia (Gu et al 2014; 
Huicab-Pech et al 2017). In Nile tilapia culture, the constraint is disease from bacterial 
infection, one of bacteria being Pseudomonas fluorescens. It makes red skin disease and 
causes fish mortality (Younes et al 2015; El-Kader & Mousa-Balabel 2017). P. fluorescens 
infects 10.4% of the cultured O. niloticus and kill the fish (Wamala et al 2018).    

The bacterium-infected fish will also have changes in number of the blood cells. It 
can result from the function of the blood cells to fight against bacterial infections (Podeti 
& Benarjee 2017). Therefore, fish blood can be taken as indicator for disease 
examination based on physiological and pathological changes (Southamani et al 2015). 
For this, the hematological parameter is very important in fish health status 
determination. It covers number of erythrocytes, leucocytes, number of leucocyte 
differential cells (lymphocytes, neutrophils, monocytes), hemoglobin (Hb), and 
hematocrit (Ht) (Vazquez & Guerrero 2007; Fagbenro et al 2013; Duman & Sahan 2017). 

This bacterial infection problem is usually overcome with chemical treatment, such 
as antibiotic application. However, this practice can leave residues in the organism, or 
the bacteria can become resistant (Bedasso 2017). However, there is other prevention 
alternative to use plant extract that may not yield residue and side effect on the 
organisms (Hardi et al 2017). One of the plants that can be used for treatment is the root 
of Eleutherine palmifolia or well-known as Dayakness onion. It is commonly found living 
in Kalimantan and has been utilized as traditional medicine for local people (Agustin et al 
2016; Atikah et al 2017). In a previous study, Fransira et al (2019a) found that E. 
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palmifolia root extract contains the dominance of phenolic, flavonoid, tannin, triterpenoid 
and saponin compounds that are antibacterial against bacteria P. fluorescens. This 
property is indicated with inhibition zone formed on the disk test.  

The secondary metabolite content in E. palmifolia root, such as flavonoid and 
phenol, is known to work as antibacterial through protein denaturation that will stimulate 
the damage of the bacterial nucleus and cause cell lysis (Trisna et al 2017; Harlita et al 
2018). The administration of E. palmifolia root extract will increase several parameters of 
fish hematology due to the ability of the compound to remove the microbial infection that 
often damages the blood cells so that the fish could produce the types of proportional 
blood cells capable of fighting against the bacterial infection (Bekeh et al 2016; Maftuch 
2017). However, no one has reported the root extract of E. palmifolia as treatment of P. 
fluorescens-infected O. niloticus. Thus, this study aims to know the effect of E. palmifolia 
root extract administration on the hematology of P. fluorescens-infected O. niloticus 
examined from erythrocyte, leucocyte, lymphocyte, monocyte, neutrophils, hemoglobin, 
and hematocrit. 

  
Material and Method 
 
Time and locality. This study was conducted in February to April 2019 in the Laboratory 
of Fish Culture, Department of Fish Disease and Health, Brawijaya University Malang, 
east Java Timur, Indonesia. 
  
E. palmifolia bulbs root extract preparation. Samples of E. palmifolia root were 
obtained from the Technical Implementation Unit of Materia Medica Batu, East Java. The 
roots were collected, washed, and blended to have fine powder (Ahmad et al 2018). As 
much as 100 g of E. palmifolia was macerated in 600 mL of ethanol solution (PA) for 3 x 
24 h at room temperature. The extract was then filtered through Whatman No. 42 filter 
paper and evaporated in rotary evaporator vacuum at 50°C and 80 rpm (Maftuch et al 
2018). 
 
P. fluorescens bacterium preparation. A pure culture of P. fluorescens rejuvenated on 
the Pseudomonas Selective Agar media was aseptically taken one dose and put in liquid 
medium of Trypticase Soy Broth (TSB) for culture. The bacteria-containing solution was 
then incubated for 24 h at 37°C (Vu et al 2016; Fransira et al 2019a). Afterwards, the 
bacteria at the density of 107 CFU mL-1 were ready to use to infect the fish (Maftuch 
2017).  
 
O. niloticus fish preparation. The fish O. niloticus were obtained from the market of 
Kota Batu, east Java, at the size of 7-10 cm long and weight of ±15 g, in which each 
rearing tank was put 10 individuals. The fish were acclimated for 3 days (Hardi et al 
2017).   
 
Toxicity test of E. palmifolia root extract on O. niloticus. LC50 test was done to 
know the dose of E. palmifolia root extract that can cause 50% mortality of the initial fish 
population. This test was carried out under 24 h-time range (Yuniari et al 2016). In the 
preliminary study, Fransira et al (2019b) found that Minimum Inhibitory Concentration 
(MIC) of E. palmifolia root extract was 10 mg L-1. Thus, the toxicity test employed the 
following doses: 10 mg L-1, 30 mg L-1, 50 mg L-1, 70 mg L-1, 90 mg L-1, and 110 mg L-1. 
These different extract concentrations were set in the aquaria. Six fish were also put in 
each aquarium. For 24 hours, behavior was observed and the number of fish killed and 
their time recorded. The results were obtained from concentrations that caused the death 
of 50% of the initial fish population with the fastest time. 
 
O. niloticus fish infection and treatment. O. niloticus was fasted one day before 
treatment. The fish were then infected with P. fluorescens at the density of 107 CFU mL-1 
through immersion, in which this process was conducted up to the fish collapsed at first 
and appeared infection symptoms for 24 h (Sari et al 2013). The fish were then 
transferred to E. palmifolia root extract-containing aquaria as the concentrations obtained 
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in toxicity test. The aquaria of negative control contained bacteria P. fluorescens only 
without extract, each of which was filled with 10 L of water and 10 individuals of fish. 
After the fish had shown irregular movements, they were taken and moved to the rearing 
aquaria for several hematological observations.    
 
Blood sampling of O. niloticus. Fish blood was taken from caudal vein using a 0.5 mL 
syringe and put into an Eppendorf tube containing anticoagulant EDTA (Ethylene Diamine 
Tetra Acetic Acid) (Sahan et al 2017). The hematological observations were made 4 
times at the time interval of 12 h, 24 h, 36 h, and 48 h after bacterial infection.  
 
Erythrocyte observation. The erythrocytes of O. niloticus were observed following the 
method of Kefas et al (2015). The fish blood was then sucked from the Eppendorf tube 
using erythrocyte pipette, added with Hayem solution up to scale-101 and homogenized. 
As much as 2 drops of the first blood were removed and the rest was dropped on the 
Neubauer-typed haemocytometer, then covered with cover glass. Number of erythrocytes 
was counted under 1000x enlargement microscope.  
 
Leucocyte observation. Leucocyte observation was conducted using the method 
suggested by Payung & Manoppo (2015), in which as much as 50 µL of blood was taken 
from the Eppendorf tube and mixed with 450 µL of Türk solution, then homogenized 
through slow shaking. The mixture was then incubated for 5 min at room temperature. 
The leucocytes were counted using haemocytometer under 1000x enlargement 
microscope.  
 
Leucocyte differential observation. Observations on the diferential leucocyte of O. 
niloticus employed the method of Arnold (2005), in which the blood was dropped on the 
tip of object glass and dragged on the other object glass that the blood could disperse 
and form a thin blood preparate. Furthermore, the preparate was wind-dried, and then 
fixed in methanol solution for 5 min. The preparate was then soaked in diluted Giemsa 
solution (1:20) for 15 min. Afterwards, the preparate was rinsed in distilled water and 
wind-dried. Preparate is ready to be observed under 1000x enlargement microscope to 
count the number of lymphocytes, monocytes, and neutrophils.  
 
Hemoglobin observation. The hemoglobin observation followed the method of  
Fagbenro et al (2013), and hemoglobin level was expressed as G% unit. This calculation 
is based on Sahli method. The blood was inserted into Sahli pipette up to the scale of 
0.02 mL by sucking then the pipette was put into the Sahli tube containing 0.1 N HCl. 
Afterwards, the tube was stirred and left for 5 min and added with distilled water until 
the color became similar to the standard solution in Sahli tube.  
 
Hematocrit observation. Hematocrits of O. niloticus were observed following Vazquez 
& Guerrero (2007), in which  the value was determined by standard microhematocrit 
method and expressed in percent. The blood sample was inserted into a standard 
capillary tube up to ¾ tube part, and the tube tip was covered with vax (vitrex). 
Moreover, the microhematocrit tube was centrifuged at 12,000 rpm for 5 min and it was 
measured on the microcapillary reading. 
  
Statistical analysis. Data were analyzed using ANOVA. This analysis was employed to 
examine the effect of E. palmifolia root extract application on the hematology of O. 
niloticus infected with P. fluorescens. Then, the data were processed and analyzed using 
Microsoft Excel 2010 and SPSS (Statistical Package for the Social Sciences) Statistic-25 
application. 

  
Results. The hematological parameters, such as erythrocyte, leucocyte, lymphocyte, 
monocyte, neutrophil, hemoglobin, and hematocrit, of O. niloticus infected with P. 
fluorescens, after treatment with E. palmifolia root extract at the dose obtained in the 
toxicity test, showed different hematological range from the negative control treatment. 
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Toxicity test of E. palmifolia root extract on O. niloticus. In the toxicity test, the 
concentration range was 20 mg L-1 based on Wicaksono et al (2018), i.e. 10 mg L-1, 30 
mg L-1, 50 mg L-1, 70 mg L-1, 90 mg L-1, 110 mg L-1, respectively. The toxicity test of E. 
palmifolia on O. niloticus found different outcomes (Table 1). 
 

Table 1 
Toxicity test of E. palmifolia root extract on O. niloticus 

 

Concentration  
(mg L-1) Remarks 

10 No fish mortality occurs during observations and the fish swim 
normally. 

30 Two fish died in 18 h-observation, in which the fish swim near the 
surface and start being passive in feeding. 

50 One fish died in 12 h-observation, in which the fish gather around the 
surface, followed with mortality of all fish in 18 h-observation and 

passive feeding. 
70 Three fish died in 11 h-observation, in which the fish gather around the 

surface, followed with mortality of all fish in 14 h-observation and 
passive feeding. 

90 Three fish died in 10 h-observation, in which the fish swim upside 
down, and followed with mortality of all fish in 11 h-observation. 

110 All fish died in 7 h, in which the fish gather on the surface and swim 
upside down at the first 3 h. 

 
Table 1 demonstrates that 50% fish mortality (LC50) occurs at the dose of 90 mg L-1 of  E. 
Palmifolia root extract. Therefore, this study used 3 concentrations, 30 mg L-1 (A), 50 mg 
L-1 (B) and 70 mg L-1 (C). 
 
Erythrocyte analysis of O. niloticus. Erythrocyte analysis on P. fluorescens-infected O. 
niloticus then treated with E. palmifolia root extract yielded different mean number of 
erythrocytes (Figure 1). The highest number of erythrocytes was recorded in treatment C 
(70 mg L-1), in which total erythrocytes at 12 h, 24 h, 36 h, and 48 h increased from 
1.71±0.02 x 106 cells mm-3 to 1.87±0.05 x 106 cells mm-3 to 2.04±0.03 x 106 cells mm-3 
to 2.17±0.04 x 106 cells mm-3 respectively. The erythrocytes in K- treatment (fish 
without extract immersion) had drastic decline. ANOVA revealed that the administration 
of E. palmifolia root extract highly significantly influenced the number of erythrocytes in 
P. fluorescens-infected O. niloticus (p < 0.01).  
 

 
 
 
 
 

Figure 1. Mean number of erythrocytes of O. niloticus. K- infected fish, A - 30 mg L-1, B - 50 
mg L-1, and C - 70 mg L-1. 
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Leucocyte analysis of O. niloticus. After E. palmifolia root extract application, the 
leucocytes of P. Fluorescens-infected O. niloticus varied (Figure 2). The lowest number of 
leucocytes occurred in treatment C (70 mg L-1), in which total leucocytes in 12 h, 24 h, 
36 h, and 48 h declined from 0.83±0.08 x 104 cells mm-3 to 11.75±0.10 x 104 cells mm-3 
to 8.68±0.33 x 104 cells mm-3 to 6.93±0.10 x 104 cells mm-3 respectively, while the 
leucocytes rose in treatment K- (infected fish without extract immersion). ANOVA 
revealed that E. palmifolia root extract highly affected the amount of leucocytes in P. 
fluorescens-infected O. niloticus. 
 
 

 
Figure 2. Mean number of leucocytes in O. niloticus (K- infected fish, at the concentration of 

30 mg L-1(A), 50 mg L-1 (B), and 70 mg L-1 (C). 
 
Lymphocyte analysis of O. niloticus. The lymphocytes of O. niloticus infected with P. 
fluorescens, after E. palmifolia root extract application, yielded different number of 
lymphocytes (Figure 3). The highest was recorded in treatment C at the concentration of 
70 mg L-1, in which total lymphocytes at 12 h, 24 h, 36 h, and 48 h rose from 
68.00±1.00% to 71.00±1.00% becoming 78.00±1.00% to 79.33±0.58% respectively. 
Lymphocyte level in treatment K- (infected fish without extract immersion) drastically 
declined. ANOVA showed that E. palmifolia root extract high significantly affected the 
number of lymphocytes of O. niloticus infected with P. fluorescens (p < 0.01). 
 

 
 

Figure 3. Mean number of lymphocytes of O. niloticus (K- infected fish A with the dose of  
30 mg L-1, B with 50 mg L-1, and C with 70 mg L-1). 
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Monocyte analysis of O. niloticus. The results of monocyte analysis showed a 
decreased value after E. palmifolia root extract aplication. Figure 4 shows the lowest 
number of monocytes occurs at the dose of 70 mg L-1 (treatment C). Treatment C 
showed monocytes at 12 h is 10.33±0.58%, 24 h is 9.00±0.00%, 36 h is 7.67±0.58%, 
and 48 h is 5.00±1.00%. Number of monocytes in treatment K- (infected fish without 
extract immersion) drastically increases. ANOVA revealed that E. palmifolia root extract 
highly significantly influenced the number of monocytes of O. niloticus infected with P. 
fluorescens (p < 0.01). 
 

 
 

Figure 4. Mean number of monocytes of O. niloticus (K- infected fish A with the dose of  
30 mg L-1, B with 50 mg L-1, and C with 70 mg L-1). 

 
Neutrophil analysis of O. niloticus. The neutrophil analysis showed a decreased value 
after E. palmifolia root extract aplication. Figure 5 demonstrates that the lowest number 
of neutrophils occurs at the dose of 70 mg L-1 (C), compared to other treatments. 
Neutrophils in treatment C showed at 12 h is 23.67±0.58%, 24 h is 20.67±0.58%, 36 h 
is 17.07±0.58%, and 48 h is 14.33±0.58%. In treatment K- (infected fish without 
extract immersion), number of neutrophils drastically increases. ANOVA indicates that E. 
palmifolia root extract highly significantly influences the number of neutrophils of P. 
fluorescens-infected O. niloticus (p < 0.01). 
 

 
Figure 5. Mean number of neutrophils of O. niloticus (K- infected fish A with the dose of  

30 mg L-1, B with 50 mg L-1, and C with 70 mg L-1). 
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Hemoglobin analysis of O. niloticus. After E. palmifolia root extract aplication, 
hemoglobin showed an increased value. The highest number of hemoglobin was recorded 
at the dose of 70 mg L-1 (C), compared to other dose (Figure 6). Total hemoglobin in 
treatment C at 12 h is 5.00±0.20 G%, 24 h is 6.00±0.10 G%, 36 h is 6.53±0.12 G%, 
and 48 h is 6.70±0.10 G%, while total hemoglobin in treatment K- (infected fish without 
extract immersion) drastically declines. ANOVA indicated that E. palmifolia root extract 
highly significantly affected the number of hemoglobin of P. fluorescens-infected O. 
niloticus.  
 

 
Figure 6. Mean number of hemoglobin of O. niloticus (K- infected fish A with the dose of  

30 mg L-1, B with 50 mg L-1, and C with 70 mg L-1). 
 
 

Hematocrit analysis of O. niloticus. Figure 7 shows that the highest hematocrit occurs 
at the treatment concentration of 70 mg L-1 (C), compared to other concentration. Total 
hematocrits in treatment C at 12 h, 24 h, 36 h, and 48 h rose from 23.67±0.58% to 
27.67±0.58% becoming 29.67±0.58% to 32.67±0.58% respectively. In treatment K- 
(infected fish without extract immersion) the hematocrit has drastic declined in this 
research. ANOVA indicated that E. palmafolia root extract highly significantly influenced 
the number of hematocrits of O. niloticus infected with P. fluorescens (p < 0.05). 
 

 
 

Figure 7. Mean number of hematocrits of O. niloticus (K- infected fish A with the dose of  
30 mg L-1, B with 50 mg L-1, and C with 70 mg L-1). 
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Discussion. E. palmifolia root extract is known containing phenols, flavonoid, 
triterpenoid, saponin, and tanin (Subramaniam et al 2012; Harlita et al 2018). In the 
present toxicity test, fish mortality occurred due to excessive secondary metabolite 
content of the extract, such as phenol and saponin. It is in agreement with Moraes et al 
(2015) that excessive phenol compounds absorbed in the fish blood could spread to other 
body parts and cause biological disturbance, such as metabolism inequilibrium. It could 
also show mucus hyperproduction on the skin and gills. The mucus looks clear in the 
water that turned turbid. According to Marrelli et al (2016), saponin hemolyzes the 
erythrocytes through interaction with the cell membrane that leads to increase in 
membrane permeability, and as a result, loss of hemoglobin occurs. 

Values in different hematology will significantly affect the fish physiological 
condition, health, and survival. This blood analysis is beneficial for diagnostic purposes, 
to evaluate the health conditions of fish and compliance with the environmental 
conditions (Jeronimo et al 2014; Kulkarni 2015). Blood is known to have a role in specific 
and non-specific defense system of fish, since blood can work to fight infection of the 
pathogenic microbes (Etim et al 2014; Docan et al 2017). The present study found that 
the administration of E. palmfolia root extract gave the hematological conditions of P. 
fluorescens-infected O. niloticus approaching to normal.  

Erythrocytes are the most common blood cells and have as the main function to 
circulate oxygen to entire body tissues (Witeska 2013; Shen et al 2018). Mean number of 
erythrocytes in normal fish is 2.2 x 106 cells mm-3, but in infected fish, it will decline 
(Madhu et al 2014). The administration of E. palmifolia root extract to P. fluorescens-
infected O. niloticus increased the fish erythrocytes. This finding is supported by Hammed 
et al (2015) that moringa leaf extract application which contains secondary metabolites 
will yield significant increase in number of erythrocytes of the pathogenic bacteria-
infected fish. The increased number of erythrocytes is considered as indication of high 
carrying capacity of the blood oxygen that is typical for high fish respiration and 
metabolism. The presence of secondary metabolite compounds could reduce bacterial 
infection so that the number of erythrocytes rises (Dangeubun & Metungun 2017). 

Leucocytes function as motile protector to help defend the body against the 
damage from bacteria, viruses, and parasites. In healthy O. niloticus there are 
approximately 60,000 cells mm-3 (Masud & Singh 2013; Talpur & Ikhwanuddin 2013; 
Reyes & Aliasas 2018). Decline in leucocytes of O. niloticus infected with P. fluorescens, 
after treated with the extract could result from the antibacterial compound activity. It is 
supported by Amrevuawho et al (2016) that mean number of leucocytes of the infected 
fish, after extract immersion, is lower than infected fish without extract aplication. It 
could result from that the extract contains the compounds that fight and attack the 
pathogenic bacteria. The application of phenol-containing extract could kill the bacteria. 
Phenols in the extract have antibacterial properties through bacterial growth inhibition, 
causing cell membrane dysfunction, declining the intercellular ATP concentration, and 
changing the cellular morphology of the bacteria (Tenfen et al 2017).  

Lymphocytes are the blood cells that specifically work for immune response 
(Sharma & Langer 2014). Normal lymphocytes in healthy fish are 80% and will decrease 
if infected with bacteria. The lymphocytes will firstly decline down to 5.4% and even 
become 39% (Parvez & Mudarris 2014; Podeti & Benarjee 2017). Increased lymphocytes 
after extract administration found in the present study is in line with Maryani et al 
(2018), meaning that the fish humoral immune response is in good condition, so that the 
resistance to the alien materials occurs, and the antibody is formed. Its increment could 
reach 83% since phenols could raise the immune system and act as antibacterial (Iman 
et al 2017). 

Furthermore, the monocytes in fish migrate to the tissues and become 
macrophages. This cell will function to phagocytize bacteria with a longer time compared 
with other cells in infected fish (Claver & Quaglia 2009; Osman et al 2018). The number 
of monocytes in the infected fish declines after treated with E. Palmifolia root extract. It 
could result from that the extract itself functions as antibacterial so that monocyte 
production will be reduced. Flavonoid destroys the cell membrane of the bacteria by 
constructing complex compounds together with extracellular protein and dissolved 
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protein, so that the intracellular compound will leak out of bacterial cells. Flavonoid 
disturbs the cytoplasmic membrane, inhibits the nucleic acid synthesis, and restrains the 
energy metabolism as well (Xiao et al 2014; Gorniak et al 2019). 

Neutrophil is the blood cells that are very important for host defense and firstly 
recruited to the inflammatory sites and remove the pathogens through various 
complementary mechanisms (Havixbeck & Barreda 2015; Mortaz et al 2018). It works to 
defend the body against the bacteria, so that when infection occurs, more of these cells 
will be produced. Number of neutrophils was found to be directly proportional to the 
number of monocytes, so that as E. palmifolia root extract is given, the percentage of 
neutrophils will decline. Flavonoid contained in the extract could induce bacterial 
aggregate formation and thus, highly reduce the number of CFUs (Resende et al 2015). 
Tanin also could cause inhibition of bacterial attachment and cell membrane penetration 
(Redondo et al 2014). 

Hemoglobin is a protein contained in the erythrocytes with a major function to 
transfer oxygen and carbon dioxide in the circulatory system and nutrients, and remove 
the embolism debris. In normal fish, hemoglobin ranges from 5 to 9 G% (Dal’Bo et al 
2015; Wang et al 2017). This study found that the range of hemoglobin, after treated 
with E. palmifolia root extract, is directly proportional to the number of erythrocytes. It is 
in agreement with Alsaid et al (2015) that hemoglobin level will rise if the number of 
erythrocytes increase. E. palmifolia root extract contained triterpenoid. The cell wall of 
gram negative bacteria is known to have complex and layered structures that give access 
to the membrane to be more limited. Thus, this study reveals that triterpenoid compound 
can become the agent that is capable of penetrating this complex barrier and could 
address its antimicrobial properties (Amoussa et al 2016). 

Hematocrit is the volume of the blood cell compared with blood plasm and 
expressed in percent. Lower number of hematocrits than 22% indicates that the fish 
suffered from anemia (Docan et al 2017; Rosidah et al 2018). Hematocrit value is related 
with number of erythrocytes and hemoglobin (Jeronimo et al 2014). The present study 
found that treatment with E. palmfolia root extract increased the hematocrit of P. 
fluorescens-infected O. niloticus. It is supported by Maftuch (2017) that E. palmifolia root 
extract shows inhibition of bacterial growth. Tanin contained in the extract could inhibit 
the bacterial growth by complexing the enzyme and protein from the outer membrane of 
the bacteria. Tanin also influences the permeability of the bacterial cell membrane, 
because it disturbs the absorption of important elements for bacterial growth (Joseph et 
al 2016).   

This study revealed that higher dose application of E. palmifolia root extract will 
give better hematological parameter range. It could result from the secondary metabolite 
content in E. palmifolia root extract, such as flavonoid, tanin and phenol, that causing 
this extract working as an antibacterial, so that bacterial lysis occurs (Fu et al 2016; Wu 
et al 2016; Armanda et al 2017).  

 
Conclusions. This study revealed that the administration of E. palmifolia root extract 
influenced the hematology of O. niloticus infected with bacteria P. fluorescens. The effect 
was indicated with changes in number of erythrocytes, leucocytes, diferensial leucocytes 
(lymphocyte, monocyte, neutrophyl), hemoglobin, and hematocrit leading to normal 
level. The treatment C (70 mg L-1) was considered the best as maximum concentration.  
 
Acknowledgements. The authors would like to appreciate the Ministry of Research  and 
Technology of Higher Education for 2017-2019 research grant of University Flagship 
Applied Research Flagship, the head of Aquaculture Master Study Program for facilties, 
and all researchers involved in this study. 
 
References 
 
Agustin A. R., Faika S., Ju Y. H., 2016 Influence of extracting solvents on its antioxidant 

properties of bawang dayak (Eleutherine palmifolia L. Merr). International Journal of 
Chemical and Petrochemical Technology 6(2):1-10. 



AACL Bioflux, 2020, Volume 13, Issue 1. 
http://www.bioflux.com.ro/aacl 355 

Ahmad I., Ambarwati N. S. S., Indriyanti N., Sastyarina Y., Rijai L., Mun’im  A., 2018 Oral 
glucose tolerance activity of bawang dayak (Eleutherine palmifolia L. Merr) bulbs 
extract based on the use of different extraction method. Pharmacognosy Journal 
10(1):49-54. 

Alsaid M., Abuseliana A. F., Daud H. H., Mustapha N. M., Bejo S. K., Abdelhadi Y. M., 
Hamdan R. H., 2015 Haematological, biochemical and clinical signs changes 
following experimental infection of Streptococcus agalactiae in red hybrid tilapia 
(Oreochromis sp.). Basic Research Journals 4(9):289-295.  

Amoussa A. M., Lagnika L., Borjout M., Senecheau C. V., Sanni A., 2016 Triterpenoids 
from Acacia ataxacantha DC: antimicrobial and antioxidant activities. BMC 
Complementary and Alternative Medicine 16(1):1-8.  

Amrevuawho M. O., Akinyemi A. A., Oyewusi A. J., Bankole O. M., Ezeri G. N. O., 2016 
Effects of onion (Allium cepa) and chloramphenicol on haematological parameters, 
histopathology and survival of catfish Clarias gariepinus (Burchell, 1822) sub-adult 
infected with Pseudomonas aeruginosa. Journal of Veterinary Science and 
Technology 11:1-12.  

Armanda F., Ichrom N. M. Y., Budiarty L. Y., 2017 Efektivitas Daya hambat bakteri 
ekstrak bawang Dayak terstandarisasi flavonoid terhadap Enterococcus faecalis (in 
vitro). Dentino 2(2):183-187. [in Indonesian] 

Arnold J. E., 2005 Hematology of the sandbar shark, Carcharhinus plumbeus: 
standardization of complete blood count techniques for elasmobranchs. Veterinary 
Clinical Pathology 34(2):115-123.  

Atikah T. A., Wardiyati T., Nihayati E., Saputera, 2017 The growth patterns and 
eleutherine content of dayak onion (Eleutherine palmifolia Merr.) in sandy mineral 
soil and peat soil. International Journal of Biosciences 10(4):222-231.  

Bedasso G. T., 2017 A study of immune response in nile tilapia (Oreochromis niloticus) 
fed levamisole incorporated diet. Journal of Immunology and Infectious Diseases 
4(1):1-5.  

Bekeh A. F., Olatunji A. E., Georgina O. S. 2016 Influence of Phyllanthus muellerianus 
aqueous leaves extract on haematological picture of African catfish (Clarias 
gariepinus). International Journal of Fisheries and Aquatic Studies 4(4):368-375. 

Claver J. A., Quaglia A. I. E., 2009 Comparative morphology, development, and function 
of blood cells in nonmammalian vertebrates. Journal of Exotic Pet Medicine 
18(2):87-97. 

Dal’Bo G. A., Sampaio F. G., Losekann M. E., Queiroz J. F. D., Luiz A. J. B., Wolf V. H. G., 
Goncalves V. T., Carra M. L., 2015 Hematological and morphometric blood value of 
four cultured species of economically important tropical foodfish. Neotropical 
Ichthyology 13(2):439-446.  

Dangeubun J. L., Metungun J., 2017 Hematology of Vibrio alginolyticus-infected 
humpback grouper Cromileptes altivelis, under treatment of Alstonia acuminata 
shoot extract. AACL Biolux 10(2):274-284.  

Docan A., Grecu I., Cretu M., Antache A., Dediu L., 2017 Haematological and serum 
biochemical changes associated with bacteriological infection in Acipenser 
gueldenstaedtii reared in intensive condition. Lucrari Stiintifice – Universitatea de 
Stiinte Agricole si Medicina Veterinara, Seria Zootehnie 67:104-109.  

Duman S., Sahan A., 2017 Determination of some hematological parameters and non-
specific immune responses in Garra rufa (Heckel, 1843) living in Kangal (Sivas) 
Balikli Cermik thermal hot spring and topardic stream (sivas). Journal of 
Aquaculture Engineering and Fisheries Research 3(3):108-115.  

El-Kader M. F. A., Mousa-Balabel T. M., 2017 Isolation and molecular characterization of 
some bacteria implicated in the seasonal summer mortalities of farm-raised 
Oreochromis niloticus at Kafr El-Sheikh and Dakahlia governorates. Alexandria 
Journal of Veterinary Sciences 53(2):107-113.  

Etim N. A. N., Williams M. E., Akpabio U., Offiong E. E. A., 2014 Haematological 
parameters and factors affecting their values. Agricultural Science 2(1):37-47.  



AACL Bioflux, 2020, Volume 13, Issue 1. 
http://www.bioflux.com.ro/aacl 356 

Fagbenro O. A., Adeparusi E. O., Jimoh W. A., 2013 Haematological profile of blood of 
african catfish (Clarias gariepinus, Burchell, 1822) fed sunflower and sesame meal 
based diets. Journal of Fisheries and Aquatic Science 8(1):80-86.  

Fu L., Lu W., Zhou X., 2016 Phenolic compounds and in vitro antibacterial and 
antioxidant activities of three tropic fruits: persimmon, guava, and sweetsop. 
BioMed Research International 2016:1-9.  

Fransira I., Anggreini A. F., Yanuhar U., Maftuch, 2019a Antibacterial activity of dayak 
onion bulbs (Eleutherine palmifolia (L) Merr) ethanol fraction against Pseudomonas 
fluorescens and its secondary metabolite analysis. Research Journal of Life Science 
6(2):94-103. 

Fransira I., Yanuhar U., Maftuch, 2019b Potential of dayak onion (Eleutherine palmifolia 
(L) Merr) extract as antibacterial against Pseudomonas fluorescens. Journal of 
Experimental Life Science 9(2):76-80. 

Gorniak I., Bartoszewski R., Kroliczewski J., 2019 Comprehensive review of antimicrobial 
activities of plant flavonoids. Phytochemistry Reviews 18(1):241-272. 

Gu D. E., Luo D., Xu M., Ma G. M., Mu X. D., Luo J. R., Hu Y. C., 2014 Species diversity 
defends against the invasion of Nile tilapia (Oreochromis niloticus). Knowledge and 
Management of Aquatic Ecosystems 414(7):1-11.  

Hammed A. M., Amosu A. O., Awe A. F., Gbadamosi F. F., 2015 Effects of Moringa 
oleifera leaf extracts on bacteria (Aeromonas hydrophila) infected adults African 
mud catfish Clarias gariepinus (Burchell, 1822). International Journal of Current 
Research 7(11):22117-22122. 

Hardi E. H., Kusuma I. W., Suwinarti W., Saptiani G., Sumoharjo, Lusiastuti A. M., 2017 
Utilization of several herbal plant extracts on Nile tilapia in preventing Aeromonas 
hydrophila and Pseudomonas sp. bacterial infection. Nusantara Bioscience 
9(2):220-228.  

Harlita T. D., Oedjijono, Asnani A., 2018 The antibacterial activity of dayak onion 
(Eleutherine palmifolia (L) Merr) towards pathogenic bacteria. Tropical Life Sciences 
Research 29(2):39-52.  

Havixbeck J. J., Barreda D. R., 2015 Neutrophil development, migration, and function in 
teleost fish. Biology 4(4):715-734.  

Huicab-Pech Z. G., Castaneda-Chavez M. R., Lango-Reynoso F., 2017 Pathogenic bacteria 
in Oreochromis niloticus var. stirling tilapia culture. Fisheries and Aquaculture 
Journal 8(2):1-7.  

Iman K. N., Riauwaty M., Syawal H., 2017 [Leukocytes differentiation of Pangasius 
hypophthalmus that were feed with curcumin extract from Curcuma domestica V]. 
Jurnal Online Mahasiswa Fakultas Perikanan dan Ilmu Kelautan Universitas Riau 
4(1):1-14. [in Indonesian] 

Jeronimo G. T., Padua S. B., Bampi D., Goncalves E. L. T., Gracia P., Ishikawa M. M., 
Martins M. L., 2014 Haematological and histopathological analysis in south 
american fish Piaractus mesopotamicus parasitizied by monogenean 
(Dactylogyridae). Brazilian Journal of Biology 74(4):1000-1006.  

Joseph N., Mirelle A. F. R., Matchawe C., Patrice D. N., Josaphat N., 2016 Evaluation of 
the antimicrobial activity of tannin extracted from the barks of Erythrophelum 
guineensis (Caesalpiniaceae). Journal of Pharmacognosy and Phytochemistry 
5(4):287-291.  

Kefas M., Abubakar K. A., Ja’afaru A., 2015 Haematological indices of tilapia 
(Oreochromis niloticus) from lake Geriyo, Yola, Adamawa State, Nigeria. 
International Journal of Fisheries and Aquatic Studies 3(1):9-14.  

Kulkarni R. S., 2015 Hematology of the freshwater fish, Notopterus notopterus in relation 
to physico-chemical characteristics of the water. International Letters of Natural 
Sciences 40:19-23.  

Madhu V. R., Prasad K. P., Alim H., 2014 Effect of benzalkonium chloride (bkc) on the 
blood cells and immune system of Clarias batrachus. International Journal of 
Fisheries and Aquatic Studies 1(4):32-40.  



AACL Bioflux, 2020, Volume 13, Issue 1. 
http://www.bioflux.com.ro/aacl 357 

Maftuch, 2017 Effect of bawang dayak (Eleutherine palmifolia (L) Merr) crude extract 
towards bacteria inhibition zone and carp (Cyprinus carpio) hematology. American 
Institute of Physics Conference Proceedings 1844(1):1-7.  

Maftuch, Suprastyani H., Sanoesi E., Farida N., Fransira I., Habibah N., Fatmawati D. R., 
Rinaldi R., Nisyak I. K., Ardiansyah D., Prihanto A. A., 2018 Effect of dayak onion 
(Eleutherine palmifolia (L) Merr.) crude extract on histopatology of gills, kidney, 
liver and muscle of Aeromonas hydrophila-infected carp (Cyprinus carpio). The 
Indonesian Green Technology Journal 7(2):35-39.  

Marrelli M., Conforti F., Araniti F., Statti G. A., 2016 Effects of saponins on lipid 
metabolism: a review of potential health benefits in the treatment of obesity. 
Molecules 21(10):1-20.  

Maryani, Monalisa S. S., Rosita, Rozik M., Pratasik S. B., 2018 Effectivity of Arcangelisia 
flava as immunostimulant to prevent streptococcosis on nile tilapia, Oreochromis 
niloticus. AACL Bioflux 11(6):1834-1843.  

Masud S., Singh I. J., 2013 Effect of cypermethrin on some hematological parameters 
and prediction of their recovery in a freshwater teleost, Cyprinus carpio. African 
Journal of Environmental Science and Technology 7(9):852-856.  

Moraes F. D. D., Figueiredo J. S. L. D., Rossi P. A., Venturini F. P., Moraes G., 2015 Acute 
toxicity and sublethal effects of phenol on hematological parameters of channel 
catfish Ictalurus punctatus and pacu Piaractus mesopotamicus. Ecotoxicology and 
Environmental Contamination 10(1):31-36. 

Mortaz E., Alipoor S. D., Adcock I. M., Mumby S., Koenderman L., 2018 Update on 
neutrophil function in severe inflammation. Frontiers in Immunology 9:1-14. 

Ndiwa T. C., Nyingi D. W., Claude J., Agnese J. F., 2016 Morphological variations of wild 
population of Nile tilapia (Oreochromis niloticus) living in extreme environmental 
conditions in the Kenyan Rift-Valley. Environmental Biololgy of Fishes 99(5):473-
485.  

Osman A. G. M., Fadl K. Y. A., Reheem A. E. B. M. A. E., Mahmoud U. M., Kloas W., 
Moustafa M. A., 2018 Blood biomarkers in Nile tilapia Oreochromis niloticus niloticus 
and african catfish Clarias gariepinus to evaluate water quality of the river Nile. 
Journal of Fisheries Sciences 12(1):1-15.  

Parvez N., Mudarris M. S. A., 2014 Investigation on the bacterial haemorrhagic 
septicemia disease of Cyprinus carpio and Channa striatus. Poultry, Fisheries and 
Wildlife Sciences 2(2):1-5.  

Payung C. N., Manoppo H., 2015 [Enhancement of nonspecific immune response and 
growth of Nile tilapia (Oreochromis niloticus) through oral administration of ginger, 
Zingiber officinale]. Jurnal Budidaya Perairan 3(1):11-18. [in Indonesian] 

Podeti K. R., Benarjee G., 2017 Haematological changes in South Indian fresh water 
murrel, Channa punctatus have both EUS and A. hydrophila infection. Journal of 
Parasitic Diseases 41(2):329-335.  

Redondo L. M., Chacana P. A., Dominguez J. E., Miyakawa M. E. F., 2014 Perspective in 
the use of tannins as alternative to antimicrobial growth promoter factors in 
poultry. Frontiers in Microbiology 5(118):1-7. 

Resende F. A., Nogueira L. G., Bauab T. M., Vilegas W., Varanda E. A., 2015 Antibacterial 
potential of flavonoids with different hydroxylation patterns. Ecletica Quimica 
40(8):173-179.  

Reyes A. T., Aliasas N. C., 2018 White blood cell response of Nile tilapia (Oreochromis 
niloticus L.) to single, double and multiple bacterial infections. Advances in 
Pharmacology and Clinical Trials 3(5):1-12. 

Rosidah A., Rizal A., Rustikawati I., Octavia F., 2018 The effect of differences in altitude 
location of an aquaculture on fish’s hematocrit and fish’s haemogloblin of carp fish 
and resistance to bacterial attack. Earth and Environmental Science 137(1):1-9.  

Sahan A., Duman S., Colak S. O., Cinar E., Bilgin R., 2017 Determination of some 
hematological and non-specific immune defences, oxidative stress and 
histopathological status in rainbow trout (Oncorhynchus mykiss) fed rosehip (Rosa 
canina) to Yersinia ruckeri. Turkish Journal of Fisheries and Aquatic Sciences 
17(1):91-100.  



AACL Bioflux, 2020, Volume 13, Issue 1. 
http://www.bioflux.com.ro/aacl 358 

Sari D. S., Pangastuti A., Herawati E., 2013 [Infection prevention of Aeromonas 
hydrophila bacteria in Nile tilapia (Oreochromis niloticus) by providing ethyl acetate 
extract of temu ireng (Curcuma aeruginosa) rhizome]. Biofarmasi 11(2):31-35. [in 
Indonesian] 

Sharma J., Langer S., 2014 Effect of manganese on haematological parameters of fish, 
Garra gotyla gotyla. Journal of Entomology and Zoology Studies 2(3):77-81.  

Shen Y., Wang D., Zhao J., Chen X., 2018 Fish red blood cells express immune genes 
and responses. Aquaculture and Fisheries 3(1):14-21.  

Southamani C., Shanthi G., Deivasigamani M., 2015 Hematological response in three 
indian major carps in relation to supplementary feeding. International Journal of 
Fisheries and Aquatic Studies 3(2):287-294. 

Subramaniam K., Suriyamoorthy S., Wahab F., Sharon F. B., Rex G. R., 2012 
Antagonistic activity of Eleutherine palmifolia Linn. Asian Pacific Journal of Tropical 
Disease 2(1):491-493.  

Talpur A. D., Ikhwanuddin M., 2013 Azadirachta indica (neem) leaf dietary effects on the 
immunity response and disease resistance of asian seabass, Lates calcarifer 
challenged with Vibrio harveyi. Fish and Shellfish Immunology 34(1):254-264.  

Tenfen A., Siebert D. A., Spudeit D., Cordova C. M. M. D., Micke G. A., Alberton M. D., 
2017 Determination of phenolic profile by HPLC-ESI-MS/MS and antibacterial 
activity of Eugenia platysema against mollicutes strains. Journal of Applied 
Pharmaceutical Science 7(5):7-11. 

Trisna M., Fika R., Wahyuni S., Marjoni M. R., 2017 Evaluation of laxative effect tuber 
garlic extract water diamond (Eleutherine palmifolia Merr.) against white male rats. 
Research Journal of Pharmaceutical, Biological and Chemical Sciences 8(5):421-
426.  

Vazquez G. R., Guerrero G. A., 2007 Characterization of blood cells and hematological 
parameters in Cichlasoma dimerus (teleostei, perciformes). Tissue and Cell 
39(3):151-160.  

Vu T. T., Kim H., Tran V. K., Dang Q. L., Nguyen H. T., Kim H., Kim I. S., Choi G. J., Kim 
J. C., 2016 In vitro antibacterial activity of selected medicinal plants traditionally 
used in Vietnam against human pathogenic bacteria. BMC Complementary and 
Alternative Medicine 16(32):1-6.  

Wamala S. P., Mugimba K. K., Mutoloki S., Evensen O., Mdegela R., Byarugaba D. K., 
Sorum H., 2018 Occurrence and antibiotic susceptibility of fish bacteria isolated 
from Oreochromis niloticus (Nile tilapia) and Clarias gariepinus (african catfish) in 
Uganda. Fisheries and Aquatic Sciences 21(1):1-10.  

Wang S., Yu X., Lin Z., Zhang S., Xue L., Xue Q., Bao Y., 2017 Hemoglobins likely 
function as peroxidase in blood clam Tegillarca granosa hemocytes. Journal of 
Immunology Research 2017:1-10.  

Wicaksono I. A., Runadi D., Firmansyah I., 2018 Antibacterial activity test of dayak 
onions (Eleutherine palmifolia L. Merr) ethanolic extract against Shigella 
dysenteriae ATCC 13313. National Journal of Physiology, Pharmacy and 
Pharmacology 8(5):741-744.  

Witeska M., 2013 Erythrocytes in teleost fishes: a review. Zoology and Ecology 23(4):1-
7. 

Wu Y., Bai J., Zhong K., Huang Y., Qi H., Jiang Y., Gao H., 2016 Antibacterial activity and 
membrane-disruptive mechanism of 3-p-trans-Coumaroyl-2-hydroxyquinic acid, a 
novel phenolic compound from pine needles of Cedrus deodara, against 
Staphylococcus aureus. Molecules 21(1084):1-12. 

Xiao Z. T., Zhu Q, Zhang H. Y., 2014 Identifying antibacterial targets of flavonoids by 
comparative genomics and molecular modeling. Open Journal of Genomics 3(1):1-
8.  

Younes A. M., Laila A. M., Eida M. F., Gaafar A. Y., 2015 Characterization and pathogen 
challenge of pseudomonas species from Oreochromis niloticus in Egypt. Research 
Journal of Pharmaceutical, Biological and Chemical Sciences 6(1):312-317.  



AACL Bioflux, 2020, Volume 13, Issue 1. 
http://www.bioflux.com.ro/aacl 359 

Yuniari S. H., Hertika A. M. S., Leksono A. S., 2016 Lethal concentration 50 (LC50 – 96 
hours) Nile tilapia (Oreochromis niloticus) exposed cypermethrin-based pesticide. 
Journal of Experimental Life Science 6(2):58-62.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Received: 08 November 2019. Accepted: 09 January 2020. Published online: 18 February 2020. 
Authors: 
Immaria Fransira, Faculty of Fisheries and Marine Science, Brawijaya University, Jalan Veteran Malang, Provinsi 
Jawa Timur 65145, Indonesia, e-mail: immariafransira@gmail.com 
Uun Yanuhar, Faculty of Fisheries and Marine Science, Brawijaya University, Jalan Veteran Malang, Provinsi 
Jawa Timur 65145, Indonesia, e-mail: uunyanuhar@yahoo.com 
Achmad Noercholis, Higher Education of Informatics Management and Computer Asia, Jalan Soekarno Hatta 
Malang, Provinsi Jawa Timur 65143, Indonesia, e-mail: anoercholis@gmail.com  
Maftuch, Faculty of Fisheries and Marine Science, Brawijaya University, Jalan Veteran Malang, Provinsi Jawa 
Timur 65145, Indonesia, e-mail: maftuch@ub.ac.id  
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited.  
How to cite this article: 
Fransira I., Yanuhar U., Noercholis A., Maftuch, 2020 The effect of Eleutherine palmifolia root extract on the 
hematology of Oreochromis niloticus infected with Pseudomonas fluorescens. AACL Bioflux 13(1):346-359. 


