


Editorial Team

Elida Zairina, S.Si., MPH., PhD., Apt

Editor in Chief

Universitas Airlangga, Indonesia

  0000-0003-0845-4640

OMQtYSgAAAAJ

56127288100

5986180

Suciati, S.Si., M.Phil, PhD., Apt

Editorial Board

Universitas Airlangga, Indonesia

  0000-0003-2436-4119

5u1wAAAAJ

36453244400

5987657

Dr.rer.nat Maria Lucia Ardhani Dwi Lestari, S.Si.,

M.Pharm, Apt

Editorial Board

Universitas Airlangga, Indonesia

  0000-0001-6111-1562

bUdnDCkAAAAJ

35573993500

5986185

Didik Setiawan, Ph.D., Apt

Editorial Board

Universitas Muhammadiyah Purwokerto, Indonesia

  0000-0001-9104-548X

jPV689gAAAAJ

56543713300

5972747

Dr. Susi Ari Kristina, M.Kes., Apt

Editorial Board

Universitas Gadjah Mada, Indonesia

  0000-0003-4248-6830

lsSNzIAAAAAJ

https://e-journal.unair.ac.id/JFIKI/index
https://orcid.org/0000-0003-0845-4640
https://scholar.google.co.id/citations?user=OMQtYSgAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56127288100
https://sinta.kemdikbud.go.id/authors/profile/5986180
https://orcid.org/0000-0003-2436-4119
https://scholar.google.co.id/citations?hl=en&user=fs-5u1wAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=36453244400
https://sinta.kemdikbud.go.id/authors/profile/5987657
https://orcid.org/0000-0001-6111-1562
https://scholar.google.co.id/citations?hl=en&user=bUdnDCkAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=35573993500
https://sinta.kemdikbud.go.id/authors/profile/5986185
https://orcid.org/0000-0001-9104-548X
https://scholar.google.co.id/citations?hl=en&user=jPV689gAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56543713300
https://sinta.kemdikbud.go.id/authors/profile/5972747
https://orcid.org/0000-0003-4248-6830
https://scholar.google.co.id/citations?hl=en&user=lsSNzIAAAAAJ


56626120200

6001684

Dr. Ariyanti Suhita Dewi, S.Si., M.Sc

Editorial Board

Kementerian Kelautan dan Perikanan, Indonesia

  0000-0002-9293-4091

gFILRr4AAAAJ

36159404300

6670048

Dr. Adliah Mhd. Ali

Editorial Board

Universiti Kebangsaan Malaysia, Malaysia

  0000-0003-1306-8330

b4rrTOUAAAAJ

55141172000

-

Asst. Prof. Dr. Nungruthai Suphrom

Editorial Board

Naresuan University, Thailand

  0000-0003-3767-8387

ZqxeBAQxUcIC

54388285100

-

Assist. Prof. Dr.rer.nat. Nuttakorn Baisaeng

Editorial Board

University of Phayao, Thailand

  0000-0002-0305-5854

ylMPyhkAAAAJ

55630412100

-

Debra Dorotea, Ph.D.

Editorial Board

Karolinska Institute, Sweden

  0000-0002-5302-0617

7A3VivgAAAAJ

57196217112

-

https://www.scopus.com/authid/detail.uri?authorId=56626120200
https://sinta.kemdikbud.go.id/authors/profile/6001684
https://orcid.org/0000-0002-9293-4091
https://scholar.google.co.id/citations?hl=en&user=gFILRr4AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=36159404300
https://sinta.kemdikbud.go.id/authors/profile/6670048
https://orcid.org/0000-0003-1306-8330
https://scholar.google.com.my/citations?user=b4rrTOUAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55141172000
https://sinta.kemdikbud.go.id/
https://orcid.org/0000-0003-3767-8387
https://scholar.google.co.id/citations?hl=en&user=ZqxeBAQxUcIC
https://www.scopus.com/authid/detail.uri?authorId=54388285100
https://sinta.kemdikbud.go.id/
https://orcid.org/0000-0002-0305-5854
https://scholar.google.co.id/citations?hl=en&user=ylMPyhkAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=55630412100
https://sinta.kemdikbud.go.id/
https://orcid.org/0000-0002-5302-0617
https://scholar.google.co.id/citations?hl=en&user=7A3VivgAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57196217112
https://sinta.kemdikbud.go.id/


Deby Fapyane, Ph.D.

Editorial Board

Cellugy ApS, Denmark

  0000-0003-1408-3030

t4FEn98AAAAJ

55711006200

-

Prof. Dr. Alfi Khatib

Editorial Board
Kulliyyah of Pharmacy, International Islamic University Malaysia,

Malaysia

  0000-0002-5480-0789

MAAAAJ

12140192900

-

Dr. Long Chiau Ming

Editorial Board
Universiti Brunei Darussalam, Brunei

  0000-0002-6971-1383

5Gn6o5QAAAAJ

55745857500

-

Tina Tran, PharmD

Editorial Board
Temple University, USA

  0000-0002-8332-8196

-

57192086006

-

Susmiandri, S.Kom

Administrative Editor

Universitas Airlangga, Indonesia

  -
-

-

-

Login

https://orcid.org/0000-0003-1408-3030
https://scholar.google.co.id/citations?hl=en&user=t4FEn98AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=55711006200
https://sinta.kemdikbud.go.id/
https://orcid.org/0000-0002-5480-0789
https://scholar.google.com.my/citations?hl=en&user=0OqlP-MAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=12140192900
https://orcid.org/0000-0002-6971-1383
https://scholar.google.com.my/citations?user=5Gn6o5QAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55745857500
https://orcid.org/0000-0002-8332-8196
https://www.scopus.com/authid/detail.uri?authorId=57192086006
https://orcid.org/
https://www.scopus.com/authid/detail.uri?authorId=
https://sinta.kemdikbud.go.id/


Full Issue

 PDF

Articles

Cost of Illness Type 2 Diabetes Mellitus Outpatient BPJS on Malang City Health Center

 DOI : 10.20473/jfiki.v9i12022.1-7

Abstract : 994

PDF : 611

 PDF

Physicochemical Characteristics, Stability, and Irritability of Nanostructured Lipid Carrier

System Stabilized with Different Surfactant Ratios

 DOI : 10.20473/jfiki.v9i12022.8-16

Abstract : 1007

PDF : 445

 PDF

Synthesis and Activity Test of 1-Allyl-3-(4-tertiary-Butylbenzoyl) Thioureaas a Candidate of an

Analgesic Drug

 DOI : 10.20473/jfiki.v9i12022.17-23

Abstract : 680

PDF : 240

 PDF

Calcium Decay Ability of Extracts Chromolaena odorata L. Leaves (Asteraceae) on Kidney Stones

 DOI : 10.20473/jfiki.v9i12022.24-31

Abstract : 678

PDF : 292

 PDF

Synthesis and Antiplatelet Activity of 4-Hidroxy-3-Methoxycinnamic Acid



 Ika Ratna Hidayati , Aniza Oktaviana , Liza Pristianty

  1-7



 Dyah Rahmasari , Noorma Rosita , Widji Soeratri

  8-16



 Rais Razak , Siswandono Siswandono , Juni Ekowati

  17-23



 Dimas Danang Indriatmoko , Maulani Maulani , Tarso Rudiana

  24-31



https://e-journal.unair.ac.id/JFIKI/issue/view/1996/300
https://e-journal.unair.ac.id/JFIKI/article/view/22826
https://e-journal.unair.ac.id/JFIKI/article/view/22826
https://e-journal.unair.ac.id/JFIKI/article/view/22826/17573
https://e-journal.unair.ac.id/JFIKI/article/view/26851
https://e-journal.unair.ac.id/JFIKI/article/view/26851
https://e-journal.unair.ac.id/JFIKI/article/view/26851/17578
https://e-journal.unair.ac.id/JFIKI/article/view/26869
https://e-journal.unair.ac.id/JFIKI/article/view/26869
https://e-journal.unair.ac.id/JFIKI/article/view/26869/17579
https://e-journal.unair.ac.id/JFIKI/article/view/27005
https://e-journal.unair.ac.id/JFIKI/article/view/27005
https://e-journal.unair.ac.id/JFIKI/article/view/27005/17576
https://e-journal.unair.ac.id/JFIKI/article/view/28182
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Ika%20Ratna%20%20Hidayati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Aniza%20%20Oktaviana
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Liza%20%20Pristianty
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Dyah%20Rahmasari
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Noorma%20%20Rosita
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Widji%20%20Soeratri
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Rais%20Razak
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Siswandono%20Siswandono
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Juni%20%20Ekowati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Dimas%20Danang%20Indriatmoko
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Maulani%20Maulani
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Tarso%20Rudiana


 DOI : 10.20473/jfiki.v9i12022.32-38

Abstract : 488

PDF : 216

 PDF

Acute and Subchronic Toxicity Assessment of 70% Ethanol Extract of Gendarusa Leaves In Vivo

 DOI : 10.20473/jfiki.v9i12022.39-47

Abstract : 472

PDF : 329

 PDF

Anti-Hepatitis C Virus Activity of Various Indonesian Plants from Balikpapan Botanical Garden,

East Borneo

 DOI : 10.20473/jfiki.v9i12022.48-54

Abstract : 534

PDF : 340

 PDF

Ethnomedicine Study on Justicia gendarussa for Male Contraception at the Nimboran Ethnic,

Jayapura

 DOI : 10.20473/jfiki.v9i12022.55-61

Abstract : 578

PDF : 425

 PDF

HPLC Method Optimization for Simultaneous Determination of Quercetin, Luteolin, Sinensetin,

and Stigmasterol in Herbal Medicines

 DOI : 10.20473/jfiki.v9i12022.62-68

Abstract : 994

PDF : 493

 Erika Christy Marentek , Tutuk Budiati , Juni Ekowati

  32-38



 Luthfiatu Kanina , Mabluhatus Solehah , Hani Plumeriastuti , Retno Widyowati , Bambang Prajogo Eko

Wardoyo

  39-47



 Rina Puspitasari , Tutik Sri Wahyuni , Achmad Fuad Hafid , Adita Ayu Permanasari , Lidya Tumewu , Aty

Widyawaruyanti

  48-54



 Niluh Indrawati , Retno Widyowati , Pilipus Kopeuw , Bambang Prajogo Eko Wardoyo

  55-61



 Asih Imulda Hari Purwani , Riesta Primaharinastiti , Mochammad Yuwono

  62-68

https://e-journal.unair.ac.id/JFIKI/article/view/28182
https://e-journal.unair.ac.id/JFIKI/article/view/28182/17574
https://e-journal.unair.ac.id/JFIKI/article/view/28911
https://e-journal.unair.ac.id/JFIKI/article/view/28911
https://e-journal.unair.ac.id/JFIKI/article/view/28911/17580
https://e-journal.unair.ac.id/JFIKI/article/view/29765
https://e-journal.unair.ac.id/JFIKI/article/view/29765
https://e-journal.unair.ac.id/JFIKI/article/view/29765/17575
https://e-journal.unair.ac.id/JFIKI/article/view/30194
https://e-journal.unair.ac.id/JFIKI/article/view/30194
https://e-journal.unair.ac.id/JFIKI/article/view/30194/17581
https://e-journal.unair.ac.id/JFIKI/article/view/31088
https://e-journal.unair.ac.id/JFIKI/article/view/31088
https://e-journal.unair.ac.id/JFIKI/article/view/31088/17582
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Erika%20Christy%20Marentek
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Tutuk%20Budiati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Juni%20Ekowati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Luthfiatu%20Kanina
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Mabluhatus%20%20Solehah
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Hani%20%20Plumeriastuti
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Retno%20%20Widyowati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Bambang%20Prajogo%20Eko%20%20Wardoyo
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Rina%20Puspitasari
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Tutik%20Sri%20%20Wahyuni
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Achmad%20Fuad%20%20Hafid
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Adita%20Ayu%20%20Permanasari
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Lidya%20%20Tumewu
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Aty%20%20Widyawaruyanti
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Niluh%20%20Indrawati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Retno%20%20Widyowati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Pilipus%20%20Kopeuw
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Bambang%20Prajogo%20Eko%20%20Wardoyo
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Asih%20Imulda%20Hari%20Purwani
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Riesta%20%20Primaharinastiti
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Mochammad%20%20Yuwono
Highlight



 PDF

Potential Drug–Drug Interactions in Ambulatory Patients with Hypertension: a Retrospective

Study

 DOI : 10.20473/jfiki.v9i12022.69-74

Abstract : 627

PDF : 367

 PDF

Molecular Docking of Active Compound of Lavandula angustifolia Mill Essential Oil against N-

methyl-D-aspartate (NMDA) Receptor

 DOI : 10.20473/jfiki.v9i12022.75-81

Abstract : 662

PDF : 447

 PDF

Detection of Potentially Inappropriate Medication in Elderly Outpatient Based on The Beer’s

Criteria 2019

 DOI : 10.20473/jfiki.v9i12022.82-91

Abstract : 541

PDF : 425

 PDF

Antidiabetic Activity of Ethanolic Extract of Kale (Brassica oleracea var. sabellica)

 DOI : 10.20473/jfiki.v9i12022.92-100

Abstract : 653

PDF : 559

 PDF



 Marcha Debby Saraswati , Shafira Muti Ardiana , Budi Suprapti , M. Yusuf Assegaf , Suharjono Suharjono

, Khusnul Fitri Hamidah

  69-74



 Baiq Risky Wahyu Lisnasari , Aniek Setiya Budiatin , Chrismawan Ardianto , Junaidi Khotib

  75-81



 Nurmainah Nurmainah , Rindu Astuti

  82-91



 Afdrian Kusumawardianingrum , Novena Yety Lindawati

  92-100



Login

https://e-journal.unair.ac.id/JFIKI/article/view/31088/17582
https://e-journal.unair.ac.id/JFIKI/article/view/31163
https://e-journal.unair.ac.id/JFIKI/article/view/31163
https://e-journal.unair.ac.id/JFIKI/article/view/31163/17583
https://e-journal.unair.ac.id/JFIKI/article/view/31455
https://e-journal.unair.ac.id/JFIKI/article/view/31455
https://e-journal.unair.ac.id/JFIKI/article/view/31455/17577
https://e-journal.unair.ac.id/JFIKI/article/view/26240
https://e-journal.unair.ac.id/JFIKI/article/view/26240
https://e-journal.unair.ac.id/JFIKI/article/view/26240/17584
https://e-journal.unair.ac.id/JFIKI/article/view/29208
https://e-journal.unair.ac.id/JFIKI/article/view/29208
https://e-journal.unair.ac.id/JFIKI/article/view/29208/17585
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Marcha%20Debby%20%20Saraswati
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Shafira%20Muti%20%20Ardiana
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Budi%20Suprapti
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=M.%20Yusuf%20%20Assegaf
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Suharjono%20Suharjono
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Khusnul%20Fitri%20%20Hamidah
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Baiq%20Risky%20Wahyu%20Lisnasari
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Aniek%20Setiya%20%20Budiatin
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Chrismawan%20Ardianto
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Junaidi%20Khotib
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Nurmainah%20Nurmainah
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Rindu%20Astuti
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Afdrian%20Kusumawardianingrum
https://e-journal.unair.ac.id/JFIKI/issue/view/search?authors=Novena%20Yety%20%20Lindawati


 
 

Jurnal Farmasi Dan Ilmu Kefarmasian Indonesia Vol. 9 No. 1 April 2022, 39-47 
DOI: 10.20473/jfiki.v9i12022.39-47 

Available online at https://e-journal.unair.ac.id/JFIKI/ 

 

P-ISSN: 2406-9388  

E-ISSN: 2580-8303 

Acute and Subchronic Toxicity Assessment of 70% Ethanol Extract of 

Gendarusa Leaves In Vivo 
 

Luthfiatu Kanina1, Mabluhatus Solehah1, Hani Plumeriastuti2, Retno Widyowati3, Bambang Prajogo Eko Wardoyo3* 
1Master Program of Pharmaceutical Sciences, Faculty of Pharmacy, Universitas Airlangga, Surabaya, Indonesia 
2Department of Veterinary Pathology, Faculty of Veteninary, Universitas Airlangga, Surabaya, Indonesia 
3Department of Pharmaceutical Sciences, Faculty of Pharmacy, Universitas Airlangga, Surabaya, Indonesia 

 

*Corresponding author: prajogo_ew@ff.unair.ac.id 

 

Submitted: 11 July 2021 

Accepted: 15 December 2021 

Published: 26 April 2022 

 

 

Abstract 

Background: Justicia gendarussa Burm. f., has been used traditionally in Indonesia for antifertility. Nowadays, a 

capsule containing 70% ethanol extract of J. gendarussa leaves has been studied for safety. Objective: This study 

aimed to determine the acute and sub-chronic toxicity of 70% ethanol extract of J. gendarussa leaves in vivo. 

Methods: In the acute toxicity study, a single dose of 2,000 mg/Kg BW was orally administered to mice (n = 10), 

which were monitored for 24 days. For the subchronic toxicity study, rats were randomly divided into four groups 

(n = 10). The control group received distilled water, while the treatment groups received a repeated dose of 40, 

200, and 1,000 mg/Kg BW orally for 90 days. Blood samples were collected for hematological and biochemical 

evaluations. Gross pathology and histopathology of liver and kidneys were assessed. Results: No mortality and 

non-observed adverse effect level (NOAEL) were observed in the acute toxicity study. The hematological analysis 

did not show significant differences in the subchronic toxicity study. The SPGT, SGOT, and creatinine values 

showed no change in groups 2 and 4, but the level of SGPT increased in groups 3. The increasing level of BUN 

was observed in all treated groups. Abnormalities or histopathological changes were observed in the liver and 

kidney in groups 3 and 4. Conclusions: Using 70% ethanol extract of J. gendarussa leaves at a therapeutic dose 

is safer, but it needs attention at a higher dose. 
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INTRODUCTION 

Justicia gendarussa Burm.f. (JG), commonly-

known as Gendarusa, can be found in Indonesia, 

Malaysia, Sri Lanka, and India (Heyne, 1987). In Papua, 

Indonesia, JG is said to be a traditional male antifertility 

medicine (Moeso & Agus,1985). In vitro and in vivo 

antifertility studies of JG n-butanol fractions reveal a 

competitive and reversible suppression of the 

spermatozoa hyaluronidase enzyme (Prajogo et al., 

2009). The presence of flavonoid molecules, 

particularly C-glycosyl flavone groups with an apigenin 

base structure, is responsible for the hyaluronidase 

enzyme's inhibitory activity. Apigenin and vitexin, a 

glycoside of apigenin, have anti-inflammatory and 

anticancer properties in JG (Prajogo et al., 2008). As 

nonhormonal male contraception, JG natural medicine 

can be turned into a phytopharmaceutical product 

(Prajogo et al., 2008). 

According to an FDA (Food and Drug 

Administration) report in the Poisonous Plant Database 

(Plant List), the JG plant is one of the potentially 

poisonous plants (Solehah, 2018). Based on previous 

research, the acute toxicity test using the water phase 

and ethanol phase of 60% JG leaves in rats shows 

relatively harmless results (Ekaputri, 2015). In addition, 

the subacute toxicity test in rabbits does not affect the 

liver and kidney function parameters. The water and 

ethanol phases of 60% JG leave also do not have a 

teratogenic effect on rats. Even the water phase does not 

have a carcinogenic effect, but it does not provide 

histopathological changes in rats' testes, liver, kidneys, 

intestines, and lungs. However, giving the water phase 

for 52 days can cause changes in liver histopathology 

and erosion of the small intestine mucosa but does not 

show differences in kidney histopathology. Therefore, 

before being used as a medicine, further research is 

needed regarding the subchronic toxicity of this plant 

using ethanolic solvent (Ekaputri, 2015). 

 

MATERIALS AND METHODS 

This study was designed through the Animal Care 

and Use Committee (ACUC), Faculty of Veterinary 

Universitas Airlangga, with the reference number of 

715-KE. 

Materials 

The 70% ethanol extract of gendarusa leaves was 

obtained from a series of processes in all parts of the 

Justicia gendarussa Burm. F leaves from Gempol, 

Pasuruan that was identified by Indah Yulia Ningsih 

with number herbarium 01. Na citrate, 70% ethanol, 

CMC Na, aquadest, acetonitrile, and methanol were 

used as chemical materials. Male Balb/C mice were used 

as experimental animals weighing 15 - 30 grams and 

aged 6 - 8 weeks, and male Wistar rats weighing 

between 150 - 300 grams and 6 - 8 weeks old were used 

as experimental animals. Variation in body weight did 

not exceed 20% of the average body weight. 

Preparation of dried leaves 

JG leaves that were nine months old were harvested. 

Fresh leaves were sorted to separate them from 

impurities or foreign materials such as soil, gravel, 

grass, unnecessary plant parts, etc. After sorting, they 

were washed and then dried in the oven at a temperature 

of 50oC. Subsequently, the leaves were made into 

powder by grinding. 

Preparation of alkaloid free dried leaves 

The JG dried leaves were acidified with a solution 

of citric acid with a pH of 3. Acidification was carried 

out for 3 x 24 hours (with stirring) and then washed with 

aquadest until the pH was neutral. Then, it was dried at 

50oC until the drying shrinkage reached 10%. 

Preparation of 70% ethanolic extract 

Alkaloid free dried leaves were extracted with 70% 

ethanol for 12 hours without heating by maceration 

technique. This process was repeated three times and the 

filtrate obtained from each process was collected. The 

filtrate was then concentrated until reaching a total solid 

of ≥ 90%. 

Preparation of animal models 

The animal models used in the acute and sub-

chronic toxicity test evaluations were male mice and 

rats. Before treatment, both were adapted to the 

environment for one week. They were kept in the same 

way and had the same diet. Then, they were weighed to 

calculate the dosage setting. The animal models were 

randomized in such a way that the distribution of body 

weight was evenly distributed across groups with 

variations in body weight not exceeding 20% of the 

mean of body weight. Their body weights were 

measured before, during, and after treatment. 

Monitoring of weight gain was done twice a week. 

Preparation of CMC Na compound 

The administration of each dose was in the form of 

an extract suspended in 0.5% CMC Na. The negative 

control was given 0.5% CMC Na. Preparation of 0.5% 

CMC Na was by weighing 0.5 grams of CMC Na, 

sprinkled over 20 times of hot water, allowed to expand 

(± 15 minutes), and crushed until it formed mucilage. 

Then, it was transferred to a bottle calibrated and added 

water to 100 ml. Afterwards it was given to the control 

group orally. 
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Acute toxicity test 

Dose of acute toxicity test 

The dosing method used for the acute toxicity test 

was the fixed-dose method, namely the preliminary, 

main, and limit tests. In the preliminary test, the fixed 

doses selected were 5, 50, 300, and 2,000 mg/Kg BW as 

doses expected as toxic effects. The limit dose of this 

experiment was 2,000 mg/Kg BW. Previous research on 

LD50 oral administration of 60% ethanol fraction and 

water fraction of JC leaves in mice was 17.82630 g/Kg 

BW and 15.63389 g/Kg BW (Ekaputri, 2015) the 

primary test was carried out at a dose rate of 2000 

mg/Kg BW.  

Provision of test preparations and volume of 

administration 

Two groups of mice were prepared, in which each 

group consisted of 10 mice. Each experimental animal 

was given JC extract for the treatment group according 

to its respective weight. Before the treatment, the mice 

were fasting for 3 - 4 hours; after that, drinking water 

could be given. The administration was administered 

orally once and then observed for 24 hours and 

continued for 14 days. Control group was given 0.5% 

CMC Na suspension. Treatment was given JC extract, 

where one mouse was for the preliminary test and the 

other four were for the main test. The volume of fluid 

given was 2 mL/100 g BW.  

Observation of animal behavior 

The test animals were observed individually for at 

least the first 30 minutes after administration of the test 

preparation, periodically every four hours for 24 hours, 

and once a day for 14 days. The development and 

remission of toxicity symptoms were thoroughly 

recorded in separate records for each animal 

(particularly if there was a propensity for delayed toxic 

indications). If the animal had poisoning symptoms on a 

regular basis, additional observations were made. Skin, 

hair, eyes, mucous membranes, the respiratory system, 

the autonomic nervous system, central nervous system, 

somatomotor activity, and behavior were all observed. 

Furthermore, the following circumstances were 

observed: shaking, convulsions, salivation, diarrhea, 

weakness, drowsiness, and coma. The following items 

were observed during the observation period: animal 

behaviors, such as walking backwards and walking on 

the stomach, and animal body weight would be tracked 

at the time of the test preparation and for at least a week 

afterward. 

 

 

 

Subchronic toxicity test 

Dose of sub-chronic test 

three dose groups and one control group were used. 

The doses chosen for subchronic toxicity tests were 

based on acute toxicity data and consideration of doses 

that had pharmacological effects. The highest dose of 

the test substance caused toxic effects but did not cause 

death or severe toxicity symptoms, medium doses 

caused milder toxic symptoms, while the lowest dose 

did not cause toxic symptoms (NOAEL). 

Provision of test preparations and volume of 

administration 

Four groups of rats were prepared, in which each 

group consisted of 10 rats. Each experimental animal 

was given JC extract according to their respective 

dosages for all groups except the control group. The 

administration was carried out orally (with a maximum 

volume of 1 - 2 mL of test preparation/100 g animal 

body weight) every three days a week for 90 days. 

During treatment, the toxic and clinical symptoms were 

observed every day. Meanwhile, weight monitoring was 

carried out twice a week. Animals were weighed daily 

to determine the volume of test preparation to be 

administered. After 90 days of treatment, the blood of 

each rat was taken intracardially. Then, the SGOT, 

SGPT, BUN, and creatinine levels were measured and 

complete blood profile testing by kinetic enzymatic 

methods based on IFCC (International Federation of 

Clinical Chemistry) (Sardini, 2007). In addition, the 

liver, kidneys, small intestine, lungs, lymph, and heart 

were also taken from rats for microscopic observation. 

From the SGOT, SGPT, BUN, and creatinine levels and 

microscopic observation of the liver, kidney, small 

intestine, lung, lymph, and heart, could be analyzed for 

the presence of organ damage or not. The following was 

each group of treatments: [I] Control group (group 1): it 

was given 0.5% CMC Na suspension. [II] Group 2: it 

was given JC extract at a dose of 40 mg/Kg BW. [III] 

Group 3: it was given JC extract at a dose of 200 mg/Kg 

BW. [IV] Group 4: it was given JC extract at a dose of 

1000 mg/Kg BW. From the acute toxicity, it was known 

that LD50 score was up to 2,000 mg/Kg BW (NOAEL) 

or based on OECD included in the fifth category. 

Analysis of Enzyme SGOT, SGPT, BUN, and creatinin 

All data obtained from the biochemical parameters 

were analyzed with ANOVA (One Way) at the 95% 

degree of confidence to determine whether there were 

significant differences between treatment groups. 
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Table 1. Body weight of mice in acute toxicity test 

  Body weight of mice (g) 

 Initial experiment 7th day 24th day 

Control group 28 ± 1 29 ± 1 31 ± 2 

Test group dose (2000 mg/Kg BW) 28 ± 1 31 ± 1 32 ± 1 

Table 2. Results of biochemical examination 

 SGOT SGPT BUN Creatinine 

Group 1 131.9 ± 40.9 58.5 ± 18.9 20.7 ± 3.7 0.6 ± 0.2 

Group 2 144.9 ± 35.5 65.4 ± 11.1 26,0 ± 2.4 0.6 ± 0.1 

Group 3 173.4 ± 69.2 84.0 ± 40.9 24.2 ± 2.7 0.5 ± 0.2 

Group 4 159.4 ± 34.4 61.5 ± 19.5 29.5 ± 2.5 0.6 ± 0.6 

Note: average ± standard deviation 

Blood draw 

Blood was taken using a sterile syringe and always 

kept from being exposed to water (to avoid hemolysis). 

After the animals were anesthetized with ketamine 

solution, blood was taken from the heart slowly using a 

3 m syringe, one syringe for one animal, and then put 

into a blood tube for further testing. 

Execution of experimental animals 

The experimental animals were executed by 

"dislocating the neck bones" to remove the liver, 

kidneys, small intestine, lungs, lymph, and heart. 

Furthermore, surgery was carried out to remove these 

organs. Then, the organs obtained were fixed with a 

buffer solution of 10% formalin to make 

histopathological preparations. 

Histopathological preparations 

Procedures for making histopathological 

preparations were based on BPOM regulations 

(Solehah, 2018). 

Examination of histopathological preparations 

Light microscopy was used to observe the rat organ 

preparations microscopically. At first, 100 times 

magnification was used and then a 400 magnification 

was used. The method of assessment was in the form of 

scoring (Sukardja, 1998). 

Analysis of histopathological preparation data 

The data on changes in the histopathological image 

of the rat organs that had been given a score were 

processed by ranking then analyzed using the Kruskal 

Wallis test as non-parametric statistical tests. 

 

RESULTS AND DISCUSSION 

Acute toxicity  

The administration of 70% ethanol extract of JG 

leaves at a dose of 2,000 mg/Kg BW of the mice was 

found not to cause death. There were no toxic 

symptoms, such as standing hair, yellow eyes, and 

abnormal behaviors (not staying in one place and not 

biting certain body parts). From the acute toxicity, it was 

known that the LD50 score was up to 2,000 mg/Kg BW 

(NOAEL). Table 1 describes the observation of the body 

weight of mice in the acute toxicity test. 

Subchronic toxicity 

In the subchronic toxicity test for 90 days of the 

experimental animals with 70% ethanol extract of JG 

leaves, it was found no mortality, behavioral 

observations, and signs of clinical toxicity, such as not 

causing changes in behavior (walking backward, biting 

certain body parts, yellowing eyes, and standing hair).  

Biochemical data from the results of subchronic 

toxicity tests such as SGOT, SGPT, BUN, and creatinine 

be seen in Table 2. The p-value of the SGOT level 

(0.170) was greater than 0.05, indicating that there was 

no significant difference between treatment groups. On 

the other hand, the SGPT level p-value (0.039) was less 

than 0.05, showing a difference between treatment 

groups (group 2, 3, and 4). The 200 mg/Kg BW dosage 

group (group 3) was substantially different from the 

control group according to the post hoc test results. BUN 

level as kidney function measurement had a p-value of 

0.000, which was less than 0.05, indicating a difference 

between treatment groups. The post hoc test revealed 

that the 200 mg/kg BW dosage group differed 

significantly from the control group (Table 3). Then 

hematology data from the results of subchronic toxicity 

test be seen in Table 4. There was no significant 

difference between treatment groups because the p-

value for creatinine (0.176) was greater than 0.05. In 

general, the test groups' p-values of leukocytes and 

hematocrit were less than 0.05, which indicated the 

difference between treatment groups (Table 5). The 

difference in leukocytes was described in group 3 with 

p-value of 0.044, while the level of hematocrit was 

observed in group 4 (p = 0.039). 

The histopathological changes were carried out 

using scoring referred to Arsad et al. (2014) and the 

scoring data of hepar and kidney are shown in Table 6. 

On the microscopic examination of the liver and 

kidneys, a dose of 40 mg/Kg BW (group 2) JC extract 

did not affect all histopathological parameters of the 
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liver and kidneys, while a dose of 200 mg/Kg BW 

(group 3) and 1,000 mg/Kg BW (group 4), microscopic 

changes in the liver and kidneys of all histopathological 

parameters were shown at Figure 1 and 2.

Table 3. Results of biochemical statistical data processing of rat blood with SPSS 

Parameter Difference between treatment groups (p) 
Difference between treatment groups(p) 

1 & 2 1 & 3 1 & 4 

SGOT 0.170 - - - 

SGPT 0.039 0.330 0.012 0.232 

BUN 0.000 0.002 0.083 0.000 

Creatinine 0.176 - - - 

Note : Control group (group 1): it was given 0.5% CMC Na suspension. Treatment group [I] Group 2: it was given JC 

extract at a dose of 40 mg/Kg BW. [II] Group 3: it was given JC extract at a dose of 200 mg/kg BW. [III] Group 4: it was 

given JC extract at a dose of o1000 mg/Kg BW 

 

Table 4. Results of hematology examination 

Parameter Group 1 Group 2 Group 3 Group 4 

HB 14.0 ± 1.1 14.1 ± 0.8 13.9 ± 0,8 13.5 ± 0.8 

Leukocyte 17.8 ± 4.3 16.9 ± 2.1 17.4 ± 6.0 16.2 ± 2.9 

Thrombocyte 1139 ± 162.5 1082.6 ± 151.7 948.8 ± 99.8 942.4 ± 212.2 

Eosinophil 4.7 ± 1. 2 6.8 ± 2.0 4.6 ± 1.2 5.3 ± 1.5 

Basophil 0.7 ± 0.5 0.2 ± 0.4 0.2 ± 0.4 0.8 ± 0.6 

Neutrophil 17.1 ± 7.3 14.2 ± 3.3 10.7 ± 4.3 16.0 ± 4.9 

Lymphocyte 70.3 ± 6.6 70.4 ± 3.7 77.3 ± 5.1 71.5 ± 5.0 

Monocyte 7.2 ± 3.5 8.4 ± 3.5 7.2 ± 1.4 6.4 ± 1.9 

LED 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 

Erythrocyte 8.6 ± 0.7 8.5 ± 0.42 8.3 ± 0.6 8. 2 ± 0,4 

Hematocyte 47.8 ± 3.8 45.7 ± 2.9 44.1 ± 3.0 43.4 ± 3.3 

MCV 53.7 ± 2.5 52.5 ± 0,9 53.3 ± 2.1 53.2 ± 2,0 

MCH 16.4 ± 0.8 16.7 ± 0.4 17.0 ± 0,6 16.4 ± 0.5 

MCHC 30.8 ± 06 31.9 ± 0.6 31.7 ± 0.6 31.0 ± 0.6 

G 54.5 ± 15.9 37.0 ± 17.8 65.5 ± 23.0 38.0 ± 19.9 

Note : average ± standard deviation 
 

Table 5. Results of hematology statistical data processing of rat hematology with SPSS 

Parameter Difference between treatment Group (p) 
Difference between treatment groups(p) 

1 & 2 1 & 3 1 & 4 

Hemoglobin 0.444 - - - 

Leukocyte 0.004 1.000 0.044 1.000 

Thrombocyte 0.080 - - - 

Erythrocyte 0.601 - - - 

Hematocyte 0.033 0.295 0.121 0.039 

Note: Control group (group 1): it was given 0.5% CMC Na suspension. Treatment group [I] Group 2: it was given 

JC extract at a dose of 40 mg/Kg BW. [II] Group 3: it was given JC extract at a dose of 200 mg/Kg BW. [III] 

Group 4: it was given JC extract at a dose of o1000 mg/Kg BW. 

 

 

Figure 1. Tissue section of hepar (a) group 1, (b) group 2, (c) group 3, (d) group 4 
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   Note: This picture represented certain of hepar and kidney tissue 

Figure 2. Tissue Section of kidney (a) group 1, (b) group 2, (c) group 3, (d) group 4

 

Table 6. Scoring degree of change in the organ of rats 

Organ 
Observed change of each group 

(average) 

Group 

K-(group 1) P1 (group 2) P2 (group 3) P3 (group 4) 

Hepar Activated kupper cells 0.60 0.78 1.02 1.50 

 Sinusinoiddillatation 0.40 0.52 0.87 1.76 

 Cytoplasm Vacuole 1.20 1.00 2.54 2.84 

 Karyolysis 1.10 1.02 2.20 2.24 

 Karyopicnotis 1.00 0.96 1.74 1.86 

 Average 0.86 0.86 1.67 2.04 

Kidney Granular Cast 0.10 0.08 1.06 1.16 

 Cellular Cast 0.10 0.10 1.00 1.16 

 Protein Cast 0.20 0.18 0.88 0.50 

 Pyknotic cells 0.60 0.62 0.90 1.26 

 Hydropic degeneration 0.40 0.40 1.60 1.72 

 Average 0.28 0.27 1.08 1.16 

Note: Control group [K] (group 1): it was given 0.5% CMC Na suspension. Treatment group [P1] Group 2: it was given 

JC extract at a dose of 40 mg/Kg BW. [P2] Group 3: it was given JC extract at a dose of 200 mg/Kg BW. [P4] Group 

4: it was given JC extract at a dose of o1000 mg/Kg BW 

 

Discussion  

In the acute toxicity test, there were no hazardous 

symptoms, and no animals died due to it. According to 

the findings, the 70% ethanol extract of JC was not 

harmful, thus, it may be claimed that these changes are 

not toxicologically important. As a result, this research 

demonstrates that JC extract does not produce acute 

toxicity at the dosage examined and with LD50 values 

more than 2,000 mg/Kg. The limit check methodology 

is intended to serve as a reference for identifying crude 

extracts based on the estimated dose stage at which the 

animal would live (Roopashree et al., 2009). Based on 

the categorization of acute system toxicity established 

by the OECD (Kennedy et al., 1986), the crude extract 

of JC extract was once assigned category 5 popularity 

(LD50 > 2000 mg/Kg), which was once the lowest 

toxicity class. 

The median lethal dose is the dose needed to kill 

one or more tested populations in a group after a certain 

amount of test duration. According to Kennedy et al. 

(1986), extract for treatment or drug with an oral LD50 

greater than 2,000 mg/Kg is considered safe or nearly 

harmless. Some medicinal plants have been studied and 

reported to be toxic to both humans and animals 

(Kennedy et al., 1986). Therefore, it has to be 

emphasized that the standard use of any plant for 

medicinal purposes by no means ensures the protection 

of such plants. The facts that the acute and subchronic 

toxicity research on medicinal vegetation or 

preparations derived from it have to be bought to extend 

the self-belief in its protection to humans, particularly 

for the use in the improvement of prescribed 

pharmaceuticals (Ukwuani et al., 2012). Choosing the 

best test and dosing regimens showing a large margin of 

safety is crucial in planning human security. Because no 

hazardous outcomes were discovered during the acute 

toxicity investigation, a comparison was conducted to 

look at the subchronic toxicity of JC extract in rats for 

up to 90 days to compile the complete toxicology 

information for this ancient medicinal plant. 

The oral subchronic toxicity test is used to detect 

hazardous effects when repeated doses of the test 

preparation are given orally to test animals for a portion 

of their lives, but not more than 10% of their whole lives. 

Subchronic studies show the negative consequences of 

continuous or repetitive exposure to plant extracts or 

chemicals in experimental animals like rats during a 

portion of their lifespan. They are designed to identify 
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no observable adverse impact levels and provide 

information on target organ toxicity (NRC, 2006). 

Subchronic evaluation can also aid in selecting dosing 

regimens for longer-term investigations. As a result, the 

subchronic toxicity of JC extract was tested in rats for 

90 days at dosages of 40, 200, and 1,000 mg/Kg/day. 

There was no satellite group in this study. For at least 14 

days after treatment, an extra satellite group 

administered with the maximum dose should be 

considered to observe reversibility, persistence or 

delayed onset of systemic toxic effects, and recovery 

from toxic effects. Satellite groups are animal groups 

that are part of a toxicity study's conception and 

execution. Moreover, the satellite group will be treated 

and housed in the same conditions as the animals in the 

main experimental. Based on subchronic toxicity test 

findings of JC extract, the data of weight organ, 

especially kidney and liver were not recorded. The 

usefulness of weighing organs in 

toxicity research consists of their sensitivity to predict 

toxicity, enzyme induction, physiologic perturbations, 

and acute injury; this function of weighing is regularly a 

goal organ of toxicity; it correlates nicely with 

histopathological changes; there is little inter animal 

variability; historic managed varied statistics are 

available (Ukwuani et al., 2014). The serum hematology 

and scientific biochemistry analyses are done to evaluate 

the possible changes in hepatic and renal features 

influenced by the extracts. Liver and kidney feature 

evaluations are essential in the toxicity comparison of 

drug and plant extracts as they are each fundamental for 

the survival of an organism (Ukwuani et al., 2014). 

From the study results based on biochemical 

parameters, it was known that at a dose of 40 

mg/KgBW, the ethanol extract of 70% leaves of JC 

extract did not affect SGOT, SGPT, and Creatinine but 

did affect BUN. However, the 200 mg/Kg BW dose 

affected SGPT, and the BUN parameter was affected by 

both the 40 mg/Kg BW dose and the 1,000 mg/Kg BW 

dose, but it was not affected by the 200 mg/Kg BW dose. 

SGPT values were found to be normal in the control 

group with Doses of 40 mg/kg BW and 1,000 mg/Kg 

BW, but there was an increase at a dose of 200 mg/Kg 

BW, probably due to the appearance of SGPT first at a 

higher dose (dose of 1,000 mg/Kg BW). It can be 

assumed that there has been an improvement at this high 

dose at the 91st day of surgery. Meanwhile, at lower 

doses, the increase in SGPT occurred afterwards so that, 

on the day of surgery, there was no improvement. Renal 

dysfunction can be assessed using concurrent 

measurements of urea, creatinine, and uric acid, and 

their normal ranges replicate at the decreased probability 

of renal problem (Roopashree et al., 2009). In the 

current study, adjustments in creatinine level in JC 

extract dealt with corporation confirmed non-significant 

variations indicating a normal renal function. However, 

modifications in the BUN stage at 200 mg/Kg BW doses 

confirmed that there were enormous variations, 

indicating an abnormal renal function 

The amount of the harmful effect of JC extract on 

an animal's blood can be determined using 

hematological measures. It can also be used to explain 

why blood is drawn to specific characteristics of a plant 

extract or its derivatives (Yakubu et al., 2006). 

Furthermore, such an assessment is useful to threat 

comparison since changes in the hematological system 

have a higher predictive value for human toxicity when 

statistics from animal studies are translated (Olson et al., 

2000). The JC extract does not affect the erythropoiesis, 

shape, or osmotic fragility of red blood cells, as 

evidenced by its nonsignificant impact on complete red 

blood cells, suggestion of corpuscular volume, 

suggestion of corpuscular Hb, and platelets 

(Olorunnisola et al., 2012). Leukocytes are the first line 

of cell defence that respond to infectious agents, tissue 

injury, or inflammatory processes. Furthermore, in 

general, the p-values of leukocytes and hematocrit in the 

test group that are much less than 0.05 indicate the 

distinction between treatment groups. There is an 

exchange in hemotogram; however, no mortality facts 

are shown. 

In comparison to the control group, macroscopic 

examinations of the organs of rats treated with several 

doses of JC extract show no changes in shade in Figure 

1 and Figure 2. Organ hypertrophy is a first-hand 

indicator of chemical or organic substance toxicity. 

However, this study examined hypertrophy of organs at          

200 mg/Kg BW and 1,000 mg/Kg BW of agencies. Any 

insult to the parenchymal liver cells causes blood 

transaminase levels to rise (Slichter, 2004). In addition, 

when compared to the control group and changes in the 

BUN stage at 200 mg/Kg BW dosages, there was no 

significant increase in creatinine in the subchronic 

administration of JC extract. This study used 

histological findings of kidney tissue to confirm this 

finding. These results suggest that JC extract at a 40 

mg/kg BW concentration has no effect on liver or kidney 

characteristics and has no hazardous effects. However, 

it is necessary to study the changes and improvements 

in several test parameters at doses of 200 mg/Kg BW 

and 1,000 mg/Kg BW. 
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CONCLUSION 

Using 70% ethanol extract of J. gendarussa leaves 

at a therapeutic dose is safer, but it needs attention at a 

higher dose. These results suggest that further research 

is needed to ensure its safety for a clinical study. 
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