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ABSTRACT 

  

Papaya leaf (Carica papaya linn) is one of the plants used for the treatment of servical cancer. Papaya leaf 

contains papain and carpaine compounds. Methanol extract (Carica papain L) has an inhibitory activity 

against the DNA enzyme Topoisomerase II, an enzyme that plays an important role in the replication, 

transcription, DNA recombination processes, and the proliferation of cancer cells. The purpose of this study 

was to know the potential acute and chronic toxicity on papaya leaf extract. This research was experimental 

study with post test only design. The researchers determined the maximum dose of papaya leaf extract that 

can be used so that it is safe for management of cervical cancer cases. In previous research, the researchers 

used papaya leaf extract at doses of 250 mg / kg up to 750 mg / kg in experimental animals with cervical 

cancer. The toxicity test method used is acute and sub-chronic toxicity test. Acute toxicity test was made 

for 24 hours and sub-chronic toxicity test was done by calculating lethal dose value (LD50). The doses used 

in this study were ranging from doses of 200 mg, 400 mg, 800 mg, 1600 mg and 3200 mg / kg. Acute 

toxicity test results in all doses showed that no animals died and no change in behavior among experimental 

animals. Further treatments were continued for 2 months (60 days) to see the sub-chronic toxicity test. After 

60 days of treatment all the mice did not die, then the SGOT and SGPT levels of blood samples were 

examined. The average SGOT level in all doses were in range of 111-327 U / L and the average SGPT 

levels in all doses were in range of 51-267 U / L. The average SGOT level was 45 U / L and SGPT level 

was 35 U / L in the control group. The results of statistical tests Kruskal –Wallis showed that SGOT level 

was significant and SGPT level was not significant. Methanol extract of Carica papaya linn did not show 

any toxicity in model mice. The results of this study recommends that Carin papaya linn methanol extract 

is safe for use in human. 
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INTRODUCTION 

 

Papaya is one of nutritious plantsthat grows in tropical and subtropical regions, including India, 

Ceylon, Malaysia, the Philippines, South America, South Africa, Hawaii, and Indonesia. Papaya leaf 

contains quite a lot of secondary metabolite of alkaloid compared with fruit.In addition, papaya leaf also 

contains papain enzymeso it is often used to soften the meat and some people use it to treat cancer [1,2].  

 Methanol extract of papaya leaf (Carica papaya L.) has inhibitory activity against DNA 

Topoisomerase II enzyme, an enzyme that plays an important role in the process of DNA replication, 

transcription and recombination and thereby thecancer cellproliferationmay also increase. With the 

inhibition of the enzyme activity, there will be the longer binding between the enzyme and DNA thereby 

the Protein Linked DNA Brake (PLDB) occurred andended with death by apoptosis [3].  

Some studies showed thatpapaya leaf chloroform fraction has anticancer activity against myeloma 

cells and can induce apoptosis by staining method of ethidium bromide and acridine orange. Papaya leaf 

methanol extract has cytolytic activityagainst myeloma cell culture [4].  

This research was done by carrying out acute and subchronic toxicity tests of papaya leaf methanol 

extract that is used as anti-cancer. Toxicity test is divided into acute, subchronic, and chronic toxicity tests. 

Acute toxicity test is designed to determine the Lethal dose or abbreviated as LD50 of a substance [5]. Acute 

toxicity test is carried out by administering the chemicalthat was tested onceor several times within a period 

of 24 hours [6]. Acute toxicity test is a preclinical test that aims to measure the degree oftoxic effect of a 

compound in certain time after administration ofsingle dose. Quantitative method usually used to express 

lethal doserangeon acute toxicity test is LD50 [7]. Medicinal plantmust go through various test processes 

for the safety of consumption, one of them is acute toxicity test [8, 9]. While the subchronic toxicity test is 

a test to determine the toxicity of a compound which is performed in experimental animal with at least three 

dose levels, usually within 60 to 90 days. Chronic toxicity test is a test to determine the toxicity of a 

compound performed in experimental animal in relatively long period of about 6 months[10].  
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Determination of LD50 is important to assess the acute potential of papaya leaf extract. There are 

three methods to calculate the value namely method of profit graph, Weil C.S, and Indonesian 

Pharmacopoeia III.  

 

METHODS 

 

This research used experimental design with posttest only design approach. This research was 

done in Bioscience Institute of Brawijaya University of Malang from April until September 2017.  

 

Selection and Preparation of ExperimentalAnimal 

Experimental animals used were 30 healthy male wistar strain mice with agile movement activity, 

clean fur, aged 2-3 months, and body weight of 20-30 grams.  

  

Preparation and Treatment of ExperimentalAnimals 

Papaya leaf extract treatment at5 doses of 200 mg, 400 mg, 800 mg, 1600 mg, and3200 

mg/kgBW.Each dose consists of 5 experimental animals. Controlgroupwas only treated with standard diet 

and without papaya leaf extract. 

Acute toxicity test used Thomson and Weil method.Before being treated with the administration 

ofpapaya leaf extract, mice wereadapted for1 week, feed and drink were givenad libitum.All mice were not 

given with feed and drink for 24 hours before treatment.Observation of mice death was done for24hours 

using CCTV cameras. 

For subchronic toxicity test was carried out for 60 days withthe samedose if there was no lethal 

dose during the acute toxicitytest. Data was taken from mice that shows abnormal symptom after the 

administration of papaya leaf extractcompared withcontrol group. LD50 data was taken from the number of 

mice that died and still alive in each group. 

 

Papaya Leaf ExtractPreparation 

Sampling of the fifth blade of slightly dark green papaya leaf (Caricapapaya L.) was done between 

10.00 to 12.00 a.m. with sunny weather condition, this is because the plant contains nutritious ingredients 

when it is performing the photosynthesisprocess. 

Processing of the harvested papaya leaf (Carica papaya L.) sample was performed by removing 

the dirt or foreign materials. Then the leaves were washed with running water, cut into small pieces and 

dried under the sun (indirectly) coatedwithblack fabric until dry, then dry sorted and smoothed withblender.  

Sample extraction used methanol solvent. To obtainpapaya leaf (Carica papaya L.) chloroform 

fraction, then 350 grams of papaya leaf (Carica papaya L.) powder was macerated first with hexane solvent 

to remove the fat content (defatted). Maseration was performed until the extract shows clear color. Dregs 

of hexanemaceration was macerated again with methanol in acidcondition (pH 3) with the addition of 1% 

tartaric acid, this was done repeatedly until the extract was clear colored. The next stage was to alkalinize 

the acid methanolextract with 5% NH4OH until pH 9. This stage aims to hydrolyze alkaloids in salt form 

into its baseform so it can be drawn by organic solvent such as chloroform. The chloroform fraction 

obtained was then evaporated with rotary evaportant to obtain result of chloroform fraction.  

Karpaintesting was done by weighing ± 0.1 gr of karpain and then 10 mL methanol was added. 

Sonication was done for 10 minutes at the speed of 4500 rpm. Supernatant was filtered with 0.2 micron 

PTFE filter. Filtrate inserted in vial bottle and 2 μl volume of sample injection was analyzed in LC-MS/MS.  

 

Test of SGPT and SGOT Enzyme Levels on Male Mice after the Administration of Papaya Leaf 

Extract 

After the administration of papaya leaf extract for 60 days, surgery for blood sampling from heart 

was done. Blood drawn was inserted in sterile tube, it was then centrifugedwith the speed of 3000 rpm for 

10 minutes. Separate serum was taken and inserted in other clean, dry, and closed tube. If the serum was 

not immediately checked, then it must be stored in the refrigerator at temperature of 2-8ºC for maximum 

of 4 days. If it was stored more than 4 days, it will experience activitydegradation by 10%. 

Measurement of SGOT and SGPT enzyme activity was performed by collecting 50 μl serumand 

added 500 μl of reagent solution then it washomogenizedand wait for 1 minute before measuring. After 1 

minute, its absorbance was measured with spectrophotometer at wavelength of 340 nm, and the decrease 

in its absorbance every minute for 3 minutes was recorded. Preparation of reagent solution by dissolving 

SGPT and SGOT reagent tabletsin buffer solution with ratio of 1:10.  
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RESULTS  

a. Body weight of experimental animal 

 
Figure 1: Average weight of experimental animal before treatment 

 

b. Treatment of papaya leaf extract administration  

Five groups of mice @ 3 micewere treated with test material at doses (200mg, 400mg, 800mg, 

1600mg, and 32000mg/kg BW) by using single certain multiplication factor, and the material was 

administered orally by using feeding tube,the observation was performed for 24 hours by seeing the death 

of mice. This toxicity test was carried outto find out the acute toxicityof a material. If the mice did not die, 

then the subcronic toxicity test until 2 months (60 days) by administering the 5 doses will be carried out.   

 
Figure 2: Treatment of papaya leaf extract administration 

 

c. Toxicity Test Results 

After the administration of papaya leaf extractat doses of 200 mg, 400 mg, 800 mg, 1600 mg, and 

3200 mg/kg BW for 24 hours(acute toxicity test), there were no dead mice and behavioral changes in mice 

such as scratching, weakness, crooked tail, reduced movement. 

In subchronic toxicity test with papaya leaf extract at doses of 200 mg, 400 mg, 800 mg, 1600 mg, 

and 3200 mg/kg BW for 60 days (8 weeks), there also were no dead mice and behavioral changes in mice. 

So the LD50 value was said to be 0 because there was no lethal dose. 

Furthermore, surgery was done to draw blood serum samplefor examination of SGOT and 

SGPThepatic function.  

Average Weight of Mice before 

Treatment 

Papaya Leaf Extract 

Administration Dose 
 

11 



Peristiowati and Puspitasari, 2017 

 
Figure 3: SGOT levels after treatment of papaya leaf extract for 60 days 

 

 
Figure 4: SGPT levels after treatment of papaya leaf extract for 60 days 

 

Table 5: Results of Kruskal-Wallis Statistical Test 
PARAMETER Kruskal-Wallis Test 

Chi-square Test Statistic p-value Information 

SGOT 14,754 0.011 Significant 

SGPT 10,291 0.006 Not significant 

  

From the results of kruskal-wallis statistical test, p-value of 0.011 for SGOT level and p-value of 0.067 for 

SGPT level were obtained. Thus it can be concluded that there was difference in effect between treatment 

group at SGOT variable only compared with control group. While for SGPT level, there was no difference 

between treatment group and control group.  

 

 

 

Group 

Group 
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DISCUSSION 

 

Administration of papaya leaf extract atdoses of 200 mg, 400 mg, 800 mg, 1600 mg, and 3200 

mg/kgBW for 24 hours for acute toxicity test and 60 days for subchronic toxicity test did not indicate the lethal 

dosein male wistar mice. This proves thatpapayaleaf extract did notcause toxicity effects when consumed.The 

results of this research were supported by several previous researches such as research, which used papaya 

leaf ethanol extractfor 90 days in experimental animalatdose of 1gram/kg BW. In this previous research, there 

were no dead mice and abnormality of liver function and renal function in mice[11].  

Analysis results showed that the average SGPT and SGOT levels of male mice administered with 

papaya leaf extractonce a day for 60 days differ significantly in the 5 treatments with significance level of α 

= 5% of kruskal-wallistest against SGPT level of control group mice. While in SGPT level, there was no 

significant difference compared withcontrol group. This was allegedly because papaya leaf extract in such 

dose range can affect SGPT enzyme level, especially the most prominent at dose 2. SGOT enzymenormal 

level is 23.2 - 48.4 u/L and SGPT enzymenormal level is 2.1 - 23.8 u/L. But in the control group of this 

research, the average of SGOT level was 96 u/L and the average of SGPT level was 54 u/L[12].  

At dose 2 treatment, SGPT and SGOT levelsexperienced the greatest increase compared with other 

treatments with average of 252.97 u/L and average of SGPT levelatdose2 was 140.33 u/L. Different from 

treatment 3 in which SGOT and SGPT enzyme levels were decreased, but in treatment 4 the SGOT and 

SGPT enzyme levels were slightly increased again and in treatment 5 the levels were decreased again. This 

indicates that the concentration (dose) did not affect SGOT and SGPT enzyme levels.  

              Liver damage can be assessed by the increase in SGOT and SGPT enzyme levels. Increased levels 

of SGPT and SGOT enzymes 20-100 times above normal can occur in liver cell necrosis caused by drugs 

and toxins. In this research, papaya leaf extract level test was done by reviewing the effect of papaya leaf 

extract on SGPT and SGOT enzymelevels of male mice [13].  

              Results of this research indicated that the administration of papaya leaf extract in male mice did 

not affect SGPT and SGOT enzyme levels. Through kruskal-wallisstatistical analysis test, after 

administration of papaya leaf extract there was significantdifference on SGOT enzymeleveland there was 

no significant difference on SGOT enzymelevel, which means that papaya leaf extract has an effect on mice 

liver function especially at dose 2.  

              Abnormal liver function often indicates damage to the liver. In contrast, normal liver function 

testdoes not always show normal liver. For example, patientwith liver cirrhosis that carries out liver function 

test in which the testshows normal SGPT and SGOT enzyme levels despite the patient's liver damage. This 

indicates that SGPT and SGOT enzymes are not specific indicator of liver abnormality [14]. Besides found 

in the liver, SGOT enzyme is also found in the heart, skeletal muscle, brain, kidney, and pancreas. SGPT 

enzyme in small amount can also be found in the heart, skeletal muscle, kidney, and pancreas [6, 15]. 

Transaminase is sensitive as an indication of liver cell damage but it is not specific and can not be used to 

predict prognosis of liver disease.  

Carica papaya extract did not cause toxicity symptom in Sprague Dawleymice at doses of 5, 50, 

300, and 2000 mg/kg BW. This was known because there was no dead experimental animal after the 14-

day treatment. But there were significantincreases in hemoglobin (HGB) level, hematocrit (HCT), red blood 

cell (RBC), and total protein that were allegedly due to dehydration[6].  

Similar research has also been conducted on the safety of oral consumption of papaya leafwith 

subchronic toxicity test in Sprague Dawleyspecies mice. Doses administered  were 0.01, 0.14, and 2 g/kg 

BW for 13 weeks. Research results showed that the administration of papaya leaf extract for 13 weeks did 

not cause death and behavioral changes in experimental animal. The results of this research also showed 

that there was no significant differencein hematological parameter, but there was significant difference in 

biochemical parametercompared withcontrol group. Biochemical parameters seen include high density 

lipoprotein(HDL), creatinine, total protein, and albumin. This research concluded that the administration 

of papaya leaf extract for 13 weeks with multilevel dosesdid not cause toxic effects [15, 16].  

  

CONCLUSION 

 

1. There was significant difference in SGOTenzyme level on the administration of papaya leaf extract at 

doses of 200 mg, 400 mg, 800 mg, 1600 mg, and3200 mg/grBW in male mice. 

2. There was no significant difference in SGPTenzyme level on the administration of papaya leaf extract 

at doses of 200 mg, 400 mg, 800 mg, 1600 mg, and3200 mg/grBW in male mice. 

3. SGOT enzyme level of male mice was greater than SGPT enzyme level.  
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4. Administration of papaya leaf extract at dose of 400mg/gr BW can increase SGOT and SGPTlevelsin 

male mice but did not cause toxicity on acute and subchronic toxicity tests.  

  

ACKNOWLEDGEMENT 

 

The author would like to thank the Chairman of STIKes Surya Mitra HusadaKediri, Chairman of the 

Institute of Research and Community Service (LPPM) and Ministry of Research, Technology and Higher 

Education (RISTEKDIKTI) for the funds provided for this research through Applied Product Grant Scheme 

in 2017. 

 

REFERENCES 

 

1. Dalimartha, S.Ramuan Tradisional Untuk Pengobatan Kanker, Seri Agrosehat, Penebar Swadaya 

Jakarta, 2003;1(5):76-77. 

2. Tietze, H.W., 2002. Terapi Pepaya, PT. Prestasi Pustaka Raya, Jakarta. 

3. Sukardiman, Wiwied Ekasari , Pharmasinta Putri Hapsari. Aktivitas Antikanker dan Induksi 

Apoptosis Fraksi Kloroform Daun Pepaya (Carica papaya L) terhadap Kultur Sel Kanker Mieloma, 

Media Kedokteran Hewan, 2006; 22(2) :104-111. 

4. Huda, N., 2001. Uji Aktivitas Sitotoksik Ekstrak Metanol Daun Carica papaya Linn. pada Kultur Sel 

Mieloma Mencit dengan Metode Viabilitas Sel,Skripsi, Fakultas Farmasi Universitas Airlangga, 

Surabaya. 

5. G. Samudro, and S. Mangkoedihardjo, 2013. Toxicity Test Series for Choosing Biological Process 

and Receiving Body of Safe Disposal. International Journal of Academic Research, 5(4): 104-107. 

6. S. Z. Halim, N. R. Abdullah, A. Afzan, B. A. Abdul Rashid, I. Jantan, and Z. Ismail, “Study of acute 

toxicity of Carica papaya leaf extract in Sprague Dawley rats,” Journal of Medicinal Plants Research, 

vol. 5, no. 10, pp. 1867–1872, 2011. 

7. S. Mangkoedihardjo, and G. Samudro, 2009. Ekotoksikologi Teknosfer. Guna Widya. Surabaya. 

8. Madihah, Nining Ratningsih, Desak Made Malini, Adela Hani Faiza, Johan Iskandar. Uji toksisitas 

akut ekstrak etanol kulit buah jengkol (Archidendron pauciflorum) terhadap tikus Wistar betina.,2017. 

Pros Sem Nas Masy Biodiv Indon; 3 (1): 33-38.  

9. Amiyatun N. Uji toksisitas akut ekstrak daun psidium guava linn (daun jambu biji) terhadap mencit 

(Mus Musculus)., 2004. Indonesian Journal of Dentistry ;11(2):63-65. 

10. K. L. Krishna, M. Paridhavi, and J. A. Patel, “Review on nutritional, medicinal and pharmacological 

properties of Papaya (Carica papaya Linn.),” Natural Product Radiance, vol. 7, no. 4, pp. 364–373, 

2008 

11. P. A. Tarkang, G. A. Agbor, T. D. Armelle, T. L. R. Yamthe, K. David, and Y. S. Mengue Ngadena, 

“Acute and chronic toxicity studies of the aqueous and ethanol leaf extracts of Carica papaya Linn in 

Wistar rats. Journal of Natural Products and Plant Resources, 2012 ; 2  (5):617–627. 

12. A. Afzan, N. R. Abdullah, S. Z. Halim et al., “Repeated dose 28-days oral toxicity study of Carica 

papaya L. leaf extract in Sprague Dawley rats,” Molecules, vol. 17, no. 4, pp. 4326–4342, 2012. 

13. N. Otsuki, N. H. Dang, E. Kumagai, A. Kondo, S. Iwata, and C. Morimoto, “Aqueous extract of Carica 

papaya leaves exhibits anti-tumor activity and immunomodulatory effects,” Journal of 

Ethnopharmacology, vol. 127, no. 3, pp. 760–767, 2010. 

14. M. B. Ekong, M. U. Akpan, T. B. Ekanem, and M. I. Akpaso, “Morphometric malformations in fetal 

rats following treatment with aqueous leaf extract of Carica papaya,” Asian Journal of Medical 

Sciences, vol. 2, no. 1, pp. 18–22, 2011. 

15. P. B. Ayoola and A. Adeyeye, “Phytochemical and nutrient evaluation of Carica papaya (Pawpaw) 

leaves,” International Journal of Research and Reviews in Applied Sciences, vol. 5, no. 3, p. 325, 

2010. 

16. Zakiah Ismail, Siti Zaleha Halim, Noor Rain Abdullah, Adlin Afzan, Badrul Amini Abdul Rashid , 

dan Ibrahim Jantan. Safety Evaluation of Oral Toxicity of Carica papaya Linn. Leaves: A Subchronic 

Toxicity Study in Sprague Dawley Rats.,2014. Evidence - Based Complementary and Alternative 

Medicine Volume 2014, Article ID 741470, 10 pages. 

  

  

14 


