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ABSTRACT 
 

Introduction: The most common post-odontectomy bleeding complications were bleeding cases on the first day 
with a prevalence of 96.6%. Complications of post-odontectomy bleeding if it lasts a long time and is not treated 
immediately can cause hypovolemic shock, fainting, and further can cause death. Rambutan leaves (Nephelium 
lappaceum Linn) have several active compounds of tannins, flavonoids, and saponins which have properties to 
help the hemostatic process by shortening bleeding time. Aims: To examine the effect of rambutan leaves extract 
(Nephelium lappaceum Linn) on tail bleeding time in balb-C strain mice. Methods: Twelve mice were randomly 
selected and divided into three groups accordingly; group K- (distilled water), group K+ (tranexamic acid 0.065 
mg/g BW), and group P (rambutan leaves extract 260 mg/kg BW). After 60 minutes, the tails of mice were cut 
along 0.5 cm from the tip of the tail. Bleeding time was observed by turning on the stopwatch along with cutting 
the tail of the mice and turning it off after the bleeding stopped. Results: Rambutan leaves extract (Nephelium 
lappaceum Linn) intake at a dose of 260 mg/kg BW had a significant effect (p=0.021) on tail bleeding time, which 
was to shorten the bleeding time of cutting the tails of mice with Balb-C strain. Conclusions: Based on the results 
of the study, it can be concluded that rambutan leaves extract (Nephelium lappaceum Linn) has a significant effect 
on tail bleeding time, which can shorten the bleeding time of cutting the tail of mice with balb-C strain. 
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INTRODUCTION 
 

The prevalence of post-extraction bleeding complications can be up to 31.5%.(1) The prevalence of post-
extraction bleeding complications that often occurs is post-odontectomy. The most common post-odontectomy 
bleeding complication was bleeding on the first day with a prevalence of 96.6%.(2) Complications of post-
odontectomy bleeding if it lasts a long time and not treated immediately will cause a lot of blood loss so that it 
can cause unwanted events such as hypovolemic shock, fainting, and further can cause death.(3) Therefore, post-
odontectomy bleeding complications need to be controlled. 

In systemic action, the hemostatic process can be assisted by pharmacological drug preparations, including 
epinephrine which acts as a vasoconstrictor and tranexamic acid as an antifibrinolytic. However, in some 
conditions and cases of patients at risk of bleeding complications, excessive use of hemostatic drugs such as 
epinephrine can affect the systemic circulation.(4) Continuous use of tranexamic acid can also cause adverse effects 
such as nausea, vomiting, diarrhea, dyspepsia, and headaches.(5) 

The World Health Organization (WHO) recommends the use of traditional medicines from natural 
ingredients in treatment. The use of traditional medicine is generally considered safer than the use of modern 
medicine, where traditional medicine has relatively fewer side effects than modern medicine.(6) This study raised 
the potential of natural ingredients in rambutan leaves to help stop bleeding. Rambutan plant (Nephelium 
lappaceum Linn) has properties to help the hemostatic process. Rambutan leaves have several active compounds, 
including tannins, flavonoids, saponins, terpenoids, and total phenol content.(7) The content of tannins, saponins, 
and flavonoids can accelerate bleeding cessation. Based on the description described above, the researchers were 
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interested in studying the effect of rambutan leaves extract (Nephelium lappaceum Linn) on tail bleeding time in 
balb-C strain mice.(8) 

METHODS 
 

This type of research was a laboratory experimental research with the post test only control group design. 
This research was conducted after administering the ethical clearance of experimental animals and research 
procedures at the Health Research Ethics Commission (KEPK) Faculty of Dentistry, University of Jember (No: 
109/PL17.8/PG/2021). The samples used were 12 male mices (mus musculus), aged 2-4 months, weight 20-40 
grams, in healthy condition and without injuries. The tails of mice had criteria, including no wounds or scars, no 
inflammation, no defects, and healthy (active movement). The samples were divided into 3 groups, namely the 
negative control group (K-), namely the mice were given distilled water, the positive control (K+) was mice were 
given tranexamic acid 0.065 mg/gBW mice, and the treatment (P) was mice were given rambutan leaves extract 
260 mg/kgBW mice. 

The first step, identification of rambutan (Nephelium lappaceum Linn) was carried out at the Integrated 
Agricultural Development Unit, Jember State Polytechnic (No.1283/UN25.8/KEPK/DL/2021). The old rambutan 
leaves are picked from the tree at the same time and field. The old rambutan leaves have a dark green color, 
smooth leaves surface, and are taken under the young leaves ± 1 meter from the top of the rambutan branch. The 
old rambutan leaves were chosen because they contain the best active substances.(9) 

The second step was making rambutan leaves extract by maceration method. 600 grams of fresh rambutan 
leaves were washed thoroughly with running water and then dried to remove water by airing in a room. The leaves 
were sliced into smaller pieces and then dried in an oven at 50°C for 12 hours. The dried rambutan leaves were 
mashed using a blender until they become 200 grams of simplicia. The simplicia was immersed in a glass jar with 
96% ethanol solvent for 3x24 hours, while stirring. Mixing the marinade was done twice, namely in the morning 
and evening.(10) After 3 days, the macerate was filtered from the pulp using filter paper. Then evaporated using a 
rotary evaporator for 45 minutes at a temperature of 45-500 C. Then concentrated in a water bath at a temperature 
of 50°C to obtain a thick extract.(11) The dose of rambutan leaves extract used in this study was 260 mg/kg BW of 
mice given orally with distilled water as a solvent. 

The next step was treatment according to the treatment of each group. The group of mice was treated orally 
with a gastric probe. After 60 minutes, the mice were put into a mouse tube with a size that fit the body of the 
mice. The tails of mice were examined with 70% alcohol for disinfection using a cotton swab then followed by 
cutting the tails of mice 0.5 cm long from the tip of the tail using sharp surgical scissors. Bleeding time was 
observed by turning on the stopwatch along with cutting the tail of the mice and turning it off after the bleeding 
stopped. The blood resulting from cutting the tail of mice can be dripped on absorbent paper. The results of the 
bleeding time of mice were recorded in each group. The results of calculations in each group were then analyzed 
using SPSS (statistical analysis program). The data from the research were carried out by the Shapiro-Wilk 
normality test to determine whether the data were normally distributed, then continued with the homogeneity test 
using the Levene test. In this study, the data were normally distributed and homogeneous, so it was continued 
with the One Way ANOVA parametric test and then continued with the LSD (Least Significance Different) test. 

 

RESULTS 
 

The results of the calculation of tail bleeding time in the group of mice that were given tranexamic acid at 
a dose of 0.065 mg/g BW (K+), the group of mice that were given aquadest (K-), and the group of mice given 
rambutan leaves extract at a dose of 260 mg/kg BW (P) in the mean form is presented in Table 1. Based on the 
data, the results of these calculations indicate that the average bleeding time could be written as K+ < P < K- (the 
bleeding time of the tails of the mice given tranexamic acid was shorter than the group of mice given rambutan 
leaves extract and the bleeding time of the tails of the mice given the tranexamic acid). Rambutan leaves extract 
is shorter than the group of mice given aquadest). 

 

Tabel 1. Average bleeding time of mice strain balb-C in all groups 
 

No Group n Average bleeding time (minutes) ± SD ANOVA 
1. K+ 4 2.37 ± 0.43 0.002* 
2. P 4 3.8 ± 0.97 
3. K- 4 5.5 ± 1.04 

Group K+: positive control group given tranexamic acid at a dose of 0.065 mg/gBW; Group P: the treatment group that was 
given rambutan leaves extract at a dose of 260 mg/kgBW; Group K-: The negative control group was given distilled water; N: 
number of samples; SD: standard deviation; ANOVA: analysis of variance; *There is a significant difference (P < 0.05). 

 

The research data obtained were then tested for normality with the Shapiro-Wilk test, the results of the 
normality test showed a p-value of more than 0.05 (p>0.05), this indicates that the data is normally distributed, 
then continued with the Levene homogeneity test, and obtained homogeneous data because the p-value is more 
than 0.05 (p>0.05). The data from the calculation of bleeding time was then continued with the One Way ANOVA 
parametric test. Based on the results of the One Way ANOVA test, p-value of 0.000 (p <0.05) was obtained, this 
indicates a difference in the length of bleeding time in all study groups. The data was then continued with the LSD 
(Least Significance Different) test to determine the difference in the average bleeding time between the treatment 
groups (Table 2). 
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Tabel 2. LSD test results bleeding time in all groups 
 

Group K+ K- p-value 
P value 

K+ - 0,001* 0,042* 
K- 0,001* - 0,021* 
P 0,042* 0,021* - 

*There was a significant difference (p <0.05). 
 

DISCUSSION 
 

The results of the statistical analysis of the LSD test showed that the average bleeding time of the tails of 
mice in the group of mice given tranexamic acid at a dose of 0.065 mg/gBW and the group of mice given aquadest 
showed a significant difference (p=0.001). This shows the ability of tranexamic acid and aquadest in shortening tail 
bleeding time is not comparable. The bleeding time of the tails of the mice that were given tranexamic acid was 
shorter than the group of mice that were given aquadest. This proves that tranexamic acid is more effective. 

Aquadest has neutral properties so that it does not have an effect on the process of stopping bleeding 
(hemostatic) in mice.(12) Meanwhile, in the group of mice given tranexamic acid, the bleeding time was shorter 
than the group of mice given distilled water because tranexamic acid functions as a hemostatic agent. Tranexamic 
acid is an antifibrinolytic agent that works by inhibiting the conversion of plasminogen to plasmin.(13) Plasmin is 
a fibrinolytic enzyme that can dissolve blood clots by slowly breaking down the fibrin network. In addition, 
plasmin plays a role in the destruction of fibrinogen, fibrin, and other clotting factors.(14) Tranexamic acid inhibits 
the breakdown of fibrin so that hemostatic can occur more effectively.(15) 

The results of LSD test showed that the average bleeding time of the tails of mice in the group of mice given 
rambutan leaves extract was 260 mg/kg BW and the group of mice given aquadest showed a significant difference 
(p=0.021). This shows the ability of rambutan leaves extract and aquadest in shortening tail bleeding time is not 
comparable. The bleeding time of the tails of the mice that were given rambutan leaves extract was shorter than the 
group of mice that were given aquadest. This proves that rambutan leaves extract is more effective. 

Tannins have the ability to help the hemostatic process. Several studies have been conducted to examine 
the effect of tannins as antifibrinolytic in the hemostatic process. Research conducted by Pereira at.al(16) tated that 
Brownea grandiceps flower extract containing tannins had the ability to inhibit plasmin activity. Plasmin is a 
proteolytic enzyme found in the blood. Plasmin in its inactive form is called plasminogen. Most of the 
plasminogen is bound to fibrin and some is free in the plasma. When the plasminogen is activated, there will be 
free plasmin and fibrin-bound plasmin. Activated plasmin bound to fibrin can dissolve fibrin deposits by slowly 
breaking down the fibrin network so that blood flow can be reopened.(17) Based on this, because tannins work by 
inhibiting plasmin activity, it can lead to increased blood clotting activity so that it can help the hemostatic process 
in stopping bleeding. 

Saponins have the ability to help the hemostatic process. According to research by Ko et al(18), Korean red 
ginseng extract containing saponins has activity in inducing Plasminogen Activator Inhibitor-1 (PAI-1). PAI-1 is a 
linear glycoprotein produced by vascular endothelial cells, which functions as a major inhibitor of fibrinolytic 
activity. A high amount of PAI-1 causes a decrease in the ability of fibrinolysis which results in the accumulation of 
fibrin clots in the microcirculation.(19) PAI-1 works by inhibiting the formation of plasminogen.(20) Activated plasmin 
bound to fibrin can dissolve fibrin deposits by slowly breaking down the fibrin network so that blood flow can be 
reopened.(17) Based on this, because saponins work by inducing PAI-1 which can inhibit the formation of plasmin, it 
can lead to increased blood clotting activity so that it can help the hemostatic process in stopping bleeding. 

Flavonoids work in helping to stop bleeding because they have a hemostatic effect. According to research 
by Zhou et al(21), a traditional Chinese plant, namely Celastrus orbiculatus fruit which contains flavonoids, has 
antifibrinolytic activity. The mechanism is related to prostacyclin modulation.(21) Flavonoids work in helping to 
stop bleeding by suppressing prostacyclin. In vivo, flavonoids have been shown to have the ability to inhibit the 
release of arachidonic acid. The inhibition of arachidonic acid release causes a lack of arachidonic substrate in the 
cyclooxygenase and lipoxygenase cycles which will then suppress the amount of prostacyclin.(12) Prostacyclin has 
a reciprocal relationship to PAI-1 production. Decreased prostacyclin levels can lead to increased PAI-1 levels.(22) 

A high amount of PAI-1 causes a decrease in the ability of fibrinolysis which results in the accumulation of fibrin 
clots in the microcirculation.(19) PAI-1 works by inhibiting the formation of plasminogen into plasmin.(20) 

Activated plasmin bound to fibrin can dissolve fibrin deposits by slowly breaking down the fibrin network so that 
blood flow can be reopened.(17) Based on this mechanism, flavonoids can help in stopping bleeding. 

The results of the statistical analysis of the LSD test showed that the average bleeding time of the tails of 
mice in the group of mice given rambutan leaves extract was 260 mg/kg BW and the group of mice given 
tranexamic acid at a dose of 0.065 mg/g BW showed a significant difference (p=0.042). This shows that the 
rambutan leaves extract and tranexamic acid groups have the ability to shorten bleeding time which is not 
comparable. The bleeding time of the tails of mice given tranexamic acid was shorter than the group of mice given 
rambutan leaves extract. This proves that tranexamic acid extract is more effective. 

Tranexamic acid was chosen as a positive control because tranexamic acid is a hemostatic agent that has 
been widely used to reduce blood loss in surgery and medical conditions associated with increased bleeding 
rates.(23) Tranexamic acid can reduce the need for blood transfusions, is used in the treatment of major trauma, and 
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prophylactically in surgery. In contrast to tranexamic acid whose effects have been clinically tested, extracts 
derived from plants such as rambutan leaves contain a substance called ballast. Ballast substances are impurity 
compounds contained in samples such as chlorophyll, fats, proteins, resins, waxes, and other non-polar 
compounds that can interfere with biological activity. So that the ballast substance can inhibit the work of the 
active substances found in rambutan leaves such as tannins, saponins, and flavonoids.(24) 

 

CONCLUSION  
 

Based on the results of the study, it can be concluded that the administration of rambutan leaves extract 
(Nephelium lappaceum Linn) has a significant effect on tail bleeding time, which can shorten the bleeding time 
of cutting the tail of mice with balb-C strain.  

 

REFERENCES 
 

1. Yagyuu T, Yata S, Imada M, et al. Risk factors for post-extraction bleeding in patients with haemophilia: a 
retrospective cohort study. British Journal of Oral and Maxillofacial Surgery 2021;59:341–346. 

2. Fakhrurrazi, Hakim RF, Rifani R. Hubungan tingkat kesulitan dengan komplikasi post odontektomi gigi impaksi 
molar ketiga rahang bawah pada pasien di instalasi gigi dan mulut rsudza banda aceh. Cakradonya Dental Jurnal 
2015;7:745-806. 

3. Wuisan J, Hutagalung B, Lino W. Pengaruh pemberian ekstrak biji pinang (Areca Catechu L.) terhadap waktu 
perdarahan pasca ekstraksi gigi pada tikus jantan wistar (Rattus Norvegicus L.). Jurnal Ilmiah Sains. 2015;15:129-
134. 

4. Tedjasulksana R. Ekstrak etil asetat dan etanol daun sirih (Piper Betle L.) dapat memperpendek waktu pendarahan 
mencit (Mus Musculus). Jurnal Kesehatan Gigi. 2013;1:32-39. 

5. Arthi NP, Jalakandan B, Gunaseelan S. Effect of prophylactic tranexamic acid on blood conservation in Indian 
women undergoing abdominal hysterectomy. International journal of reproduction, contraception, obstetrics and 
gynecology. 2018;7:3538-3545. 

6. Ulya M, Orienty FN, Hayati M. Efek uji daya bunuh ekstrak kulit buah jeruk nipis (Citrus Auranti Folia) terhadap 
bakteri Streptococcus mutans. Jurnal B-Dent. 2018;5:30-37. 

7. Sadino A. Review: aktivitas farmakologis, senyawa aktif dan mekanisme kerja rambutan (Nephelium lappaceum 
L.). Farmaka. 2017;15:16-26. 

8. Kusumastuti DM, Cholid Z, Adriatmoko W. Pengaruh ekstrak kulit buah naga merah (Hylocereus Polyrhizus) 
terhadap waktu perdarahan (Bleeding Time) pada mencit strain balb-C. Jurnal Kedokteran Gigi Stomatognatic 
2021;18:61-64. 

9. Andriyani D, Utami PI, Dhiani BB. Penetapan kadar tanin daun rambutan (Nephelium lappaceum L.) secara 
spektrofotometri ultraviolet visibel. Pharmacy 2010;7:1693-3591. 

10. Susilawati E, Yuniarto A, Lisnawati. Pengaruh Ekstrak Etanol Daun Rambutan (Napaleum Lappaceum L.) terhadap 
Kadar LDL dan HDL pada Tikus Jantan. Journal of Pharmacopolium. 2018;1(3):143-148. 

11. Pangaribuan FX, Sitorus S, Saleh C. Uji Fitokimia dan Aktivitas Antioksidan Ekstrak Daun Rambutan (Nephelium 
lappaceum) dengan Metode DPPH (1,1-diphenyl-2-picryhidrazyl). Jurnal Atomik. 2018;1(2): 81-85. 

12. Winiswara MW, Yuwono B, Adriatmoko W. Pengaruh ekstrak biji alpukat (Persea americana Mill.) terhadap 
waktu perdarahan pada luka potong ekor mencit strain balb-c. Padjadjaran Journal of Dental Researchers and 
Students. 2021;5:140-145. 

13. Pabinger I, Fries D, Schöchl H, et al. Tranexamic acid for treatment and prophylaxis of bleeding and 
hyperfibrinolysis. Wiener Klinische Wochenschrift. 2017;129:303–316. 

14. Nofianti T, Constantia C, Nuraini D, et al. 2016. Aktivitas hemostatik ekstrak etanol daun andong (Cordyline 
fruticosa (L.) A. Cheval) terhadap mencit jantan galur swiss-webster. Jurnal Kesehatan Bakti Tunas Husada: Jurnal 
Ilmu-ilmu Keperawatan, Analis Kesehatan dan Farmasi. 2016;16:118-125. 

15. Hijrineli H, Harahap MS, Soenarjo S. Pengaruh asam traneksamat pada profil koagulasi pasien yang mendapatkan 
ketorolak. Jurnal Anestesiologi Indonesia. 2013;5:183-192. 

16. Pereira B, Brazon J, Rincon M, et al. Browplasminin, a condensed tannin with anti-plasmin activity isolated from 
an aqueous extract of Brownea grandiceps Jacq. flowers. Journal of Ethnopharmacology. 2017;198:282–290. 

17. Umar I, Sujud RW. Hemostatic dan disseminated intravascular coagulation (DIC). Journal of Anaesthesia and Pain. 
2020;1:19-32. 

18. Ko HM, Joo SH, Kim P, et al. Effects of Korean Red Ginseng extract on tissue plasminogen activator and 
plasminogen activator inhibitor-1 expression in cultured rat primary astrocytes. Journal of Ginseng Research. 
2013;37:401–412.  

19. Faranita T, Trisnawati Y, Lubis M. Gangguan koagulasi pada sepsis. Sari Pediatri. 2011;13:226-232. 
20. Rohmah MK, Fickri DZ, Kasifa W, et al. Uji aktivitas fibrinolisis ekstrak alkaloid total rimpang lengkuas merah 

(Alpinia Purpurata (Vielli) K.Schum) secara in vitro. Journal of Pharmaceutical Care Anwar Medika. 2019;1:83-95. 
21. Zhou J, Zhai J. Zheng W, et al. 2019. The antithrombotic activity of the active fractions from the fruits of Celastrus 

orbiculatus Thunb through the anti-coagulation, anti-platelet activation and anti-fibrinolysis pathways. Journal of 
Ethnopharmacology. 2019;241. 

22. Yuan C, Mo Y, Yang J, et al. Influences of advanced glycosylation end products on the inner blood-retinal barrier 
in a co-culture cell model in vitro. Open Life Sciences. 2020;15:619–628. 

23. Chilmawati L, Pradjatmo H, Siswosudarmo HR. Pengaruh pemberian asam traneksamat terhadap jumlah 
perdarahan pascasalin pada kelahiran vaginal. Jurnal Kesehatan Reproduksi. 2014;1:98-102. 

24. Wulaisfan R, Tee SA, Mala, F. Uji daya hambat ekstrak etanol bintang laut bertanduk (Protoreaster nodosus) 
terhadap pertumbuhan bakteri Staphylococcus aureus. Jurnal Warta Farmasi. 2019;8:31-42. 

 


