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INTRODUCTION
Throughout their history, natural products from 
plants have played a significant role in sustaining 
human life, especially for food sources and 
medicinal products.1 Many drugs that have been 
used now were already known long before science 
developed, especially for stimulants or drugs 
that reduce pain. The community's knowledge of 
the use of traditional medicine is still based on a 
downward experience. People assume that the use 
of medicinal plants regularly will not cause harm 
because it comes from plants. The statement is very 
unjustified because the use of medicinal plants 
that are not at the right the dose could be harmful. 
Medicinal plants can be said to be safe if it used in 
the right dosage.2

One of the plants which is believed to possess 
pharmacological effects is the Tali Putri plant, 
which is one of the parasitic plants. Cassytha 
filiformis L., commonly known as 'Wu-kentaso', 
is a twisted parasite herb that widely distributed 
along the southern coast of Taiwan. It is reported 
to be useful as a medication for gonorrhea, kidney 
disease, and also as a diuretic.3

Several groups of bioactive compounds such 
as alkaloids, phenols, carbohydrates, saponins, 
flavonoids, terpenoids, and tannins have been 
successfully identified from Cassytha filiformis.4 
Several new chemical compounds with interesting 
pharmacological properties have been found in 
this plant. These compounds mainly affect the 
cardiovascular system. Various activities, such as 

antiparasitic and cytotoxic effects have also been 
reported.5

Blood is the primary transporter in the body 
(transportation, distribution, and circulation), and 
the total amount of blood in humans, human wtih 
the body wight of 70 kg is 5 liters. The function of 
blood in general is: transporting foods’ nutrients 
from the intestine to body tissues; maintaining the 
osmotic pressure between blood and cell tissues to 
remain normal; keeping the balance of acid-base in 
the blood balanced; regulating body temperature; 
and as a defense against diseases.7

Above all, action needed to evaluate the safety of 
butanol fraction of Cassytha filiformis L. on mice 
blood circulation before further study on the clinical 
field.

METHODS
The test animals used were twelve male white mice 
with an average weight of 20-30 grams and at the age 
of 12 months. The dosage given to white male mice 
was 2.5, 5, and 10 mg/kg. The test preparation was 
given orally. The selection of these doses was based 
on the effect of Tali Putri therapy as an anticoagulant.8

RESULT
Hematological features of mice can be seen in Figure 
1. Based on statistical tests that were carried out, 
the results showed that the dosage and duration of 
treatment, and also the interaction between the doses 
of Tali Putri plant’s butanol fraction did not affect 
the hemoglobin value, the number of erythrocytes, 
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neutrophil, and mean leukocyte counts (p >0.1). Statistically, the dose 
and duration of treatment, and also the interaction between the doses 
of Tali Putri plant’s butanol fraction did affect the platelet, monocyte, 
lymphocyte, and eosinophil counts in the average group of test animals 
significantly (p <0.01) (Figures 2-9).

DISCUSSION/ CONCLUSION
This research was a follow-up study which aims to determine the 
toxic effects of the butanol fraction of Tali Putri against hematology 
of male white mice. The use of this sample was based on the results of 
previous studies that had proven the anticoagulant effect of the water, 
butanol, and ethyl acetate fractions of Cassytha filiformis L.8 The results 
of the subacute toxicity test of the butanol fraction against hematology 
were expected to provide information about the level of safety of a 
substance against test animals and to become an additional data related 
to the safety of the use of Tali Putri plants and its development into 
phytopharmaceutical drugs (Table 1).

The sample used in this study was the butanol fraction of Tali Putri 
plants (Cassytha Filiformis L.) which was taken from the fat-free ethanol 
extract that obtained from the result of previous studies by Ananda 
(2016) and Fitria (2016).8,9 Fractionation is a process of separating 
compounds based on polarity, that is from polar, semi-polar and polar 
compounds. Each of these polarity levels has different toxicity when 
compared with the form of the extract itself.

Some researchers have previously conducted research related to the 
toxicity of Tali Putri plants. Toxicity tests using mice for the test animals 
as a model were used to see the presence of biochemical, physiological, 
and pathological reactions in humans to the samples that were used.10 
The result of the toxicity test can be used as a guide to the presence of 
relative toxicity and as a help to identify the toxic effects in humans, 
but toxicity tests cannot be used as an absolute result of the safety of a 
substance.
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Figure 1: Hematological features of mice; (A) Erythrocyte cells, (B) 
Eosinophil cells, (C) Neutrophil cells, (D) Monocyte cells with a Primo 
Star Zeiss microscope in 10x magnification.

 
Figure 2: Effect of dose and length of observation on changes in value 
hemoglobin.

 
Figure 3: Effect of dose and length of observation on the number of 
erythrocytes.

 
Figure 4: Effect of dose and length of observation on platelet counts.

Figure 5: Effect of dose and length of observation on monocyte counts.
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Toxicity tests are divided into 2 categories: (1) local toxicity that 
occurs in the first place of contact between biological systems and 
toxicity, and (2) systemic toxicity that occurs in the circulatory system, 
hematopoietic system and blood, visceral organs such as the liver, 
kidneys and lungs.10 The toxicity test that carried out in this study was 
the subacute toxicity test in blood. The examination was carried out on 
several components of blood, such as hemoglobin value, erythrocyte 
count, platelet count, and leukocyte count (monocytes, lymphocytes, 
neutrophils, eosinophils, and basophils).

Repeated dosing of butanol fractions that were generally given for one 
week is known as subacute testing.11 This study uses the doses that have 
been used in the previous studies from Tali Putri plants, which are in 
doses of 2.5 mg/kg, 5 mg/kg, and 10 mg/kg that given orally to the test 
animal group to get the effect of blood pressure decrease, blood sugar 
reduction, and anticoagulants.5,12

Wistar strain of male white mice at the age of 2-3 months old and 
weighed 20-30 grams were used as the test animals for this study. Mice 
are meet the requirements to be a model of the test animals, and they 
also have similar pharmacokinetic and pharmacological principles 
when compared to humans.11 Because of the anticoagulant effects that 
have been reported before, research on butanol fraction was continued 
against other blood components, including hemoglobin value, 
erythrocyte count, platelet count, and leukocyte count (monocytes, 
lymphocytes, neutrophils, eosinophils, and basophils).

In previous studies, it was already known that Cassytha filiformis L. 
had cytotoxic components.4 Cytotoxic components are compounds 
that can be toxic or used as drugs to inhibit the growth of cancer 
and tumor cells.13 Anti-tumour or anti-cancer (chemotherapy) is a 
cytostatic compound which provides unexpected side effects, such as 
(1) infection, occurs due to decreased white blood cells; (2) anemia, 
due to reduced red blood cells; and (3) bruising or bleeding, due to a 
decrease in blood platelets (Pancreatic Cancer).

In this study, the butanol fraction of Tali Putri plant increases the 
number of leukocytes and eosinophils in the blood. Based on the data 
analysis results, this fraction increases the number of eosinophils. 
This might be due to the saponin compounds that consisted of the 
Tali Putri plant. Saponin is one of the bioactive compounds that can 
found in these plants.14-15 According to Francis et al. (2002), the effect 
of saponins can result in irritation of the digestive tract and respiratory 
tract mucous.16 This infection stimulates the formation of eosinophils. 
Also, saponins can stimulate the immune system and increase antibody 
production.17 Saponins also have immunostimulatory activity, and that 
is at this point there is an increment of the number of leukocytes in the 
test animals group with butanol fractions given.18 There is no evidence 
that an immunostimulatory effect exists in Tali Putri plants before, 
so further testing needs to be done. Unfortunately, in this study, the 
presence of basophil cells cannot be detected by available methods. This 
might occur because of the small number of basophil cells exist in the 
blood.19 However, all the measurement parameters in this study were 
still in the normal range.

Based on the research that has been done, it can be concluded that the 
butanol fraction of Tali Putri plant (Cassytha filiformis L.) can reduce 
blood cells number excepts for eosinophils and leukocytes, which were 
increased, but still within the normal limits. The butanol fraction of Tali 
Putri plant (Cassytha filiformis L.) was not toxic to blood at the dose 
used in this study. Further studies regarding the impact of the butanol 
fraction of Tali Putri plant (Cassytha filiformis L.) administration 
against the immunostimulant system need to be explored.

 
Figure 6: Effect of dose and length of observation on leukocyte counts.

Figure 8: Effect of dose and length of observation on the number of 
neutrophils.

Figure 9: Effect of dosage and duration of observation on eosinophil 
counts.

 

Figure 7: Effect of dose and length of observation on lymphocyte counts.
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Dosis 
Mg/kgBB Hemoglobin Erythrocytes Platelet Leucocytes Monocytes Lymphocytes Eosinophils Neutrophils

0 17,19 ± 0,71  b 17,19 ± 0,71  b 593,8 ±  8,69 d 4,27 ± 0,23 0,68 ± 0,04 c 0,96 ± 0,06 b 0,52 ± 0,06 a 2,10 ± 0,12
2,5 14,94 ± 0,71  a 14,94 ± 0,71  a 542,2 ±  8,69 c 4,87 ± 0,23 0,53 ± 0,04 b 0,74 ± 0,06 a 1,19 ± 0,06 b 2,39 ± 0,12
5 17,10 ± 0,71  b 17,10 ± 0,71  b 504,9 ±  8,69 b 4,37 ± 0,23 0,34 ± 0,04 a 0,57 ± 0,06 a 1,27 ± 0,06 b 2,28 ± 0,12

10 17,45 ± 0,71  b 17,45 ± 0,71  b 368,4 ±  8,69 a 5,01 ± 0,23 0,26 ± 0,04 a 0,57 ± 0,06 a 1,80 ± 0,06 c 2,38 ± 0,12

Table 1: Effect of Cassytha filiformis L. fraction of butanol on blood grains.
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