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ABSTRAK 

Abstrak daripada kertas kerja yang dikemukakan kepada Fakulti Perubatan 

Veterinar, UPM untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 –

Projek Tahun Akhir. 

KESAN EKSTRAK METANOL GENDARUSSA VULGARIS TERHADAP 

ORGAN PEMBIAKAN MENCIT BETINA 

Oleh 

Wan Nurhakimah binti Wan Zakaria 

2015 

 Penyelia  : Dr Wan Mastura Shaik Mohamed Mossadeq 

Penyelia bersama : Dr Md Sabri Mohd Yusoff

 Gendarussa vulgaris (syn. Justicia gendarussa) dikenali sebagai gandarusa 

atau daun rusa oleh masyarakat Melayu. Tumbuhan ini berasal dari dari keluarga 

Acanthaceae and kebiasaannya dijumpai di kawasan tropika Asia termasuk Malaysia. 

Pokok ini digunakan secara tradisional untuk merawat demam, patah tulang, 

reumatisma, artritis, sakit otot dan banyak lagi. Pokok ini telah terbukti mempunyai 

ciri-ciri antibakteria, antiparasitik, antinosiseptif, antioksidan, antiangiogenik, anti-

keradangan, antiviral dan antitumor. Tambahan lagi, daun pokok dikomersialkan 

dalam bentuk pil dan kebiasaannya digunakan di Indonesia sebagai agen kontraseptif 

untuk lelaki. Gendarusin A dan B yang terdapat di dalam pokok ini dapat 

merangsang kemandulan dengan menghalang penembusan sperma ke dalam ovum 
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secara in vitro. Walau bagaimanapun, kesan daun ini terhadap organ pembiakan 

wanita masih tidak diketahui. Kesan pokok in terhadap organ pembiakan mencit 

betina dikaji. Ekstrak metanol Gendarussa vulgaris (GVME) telah disediakan 

daripada daun matang yang dikutip di Kulim, Kedah. Sebanyak 24 ekor mencit (n=8) 

telah dibahagikan kepada 3 kumpulan. Kumpulan kawalan positif telah diberikan 

0.35 mg/kg chlomiphene sitrat, kumpulan kawalan negatif diberikan 0.9% NaCl 

(10ml/kg) manakala kumpulan rawatan diberikan dos GVME 300mg/kg (p.o.) sekali 

sehari untuk tempoh 10 hari. Kesan GVME terhadap fungsi organ pembiakan mencit 

betina diperhatikan berdasarkan tanda-tanda yang ditunjukkan sepanjang tempoh 

rawatan seperti tabiat makan dan minum, ketidakselesaan, hilang/ kurang 

pergerakan, postur rehat yang tidak normal, keadaan yang tidak terurus, menjilat, 

menggigit, menggaru atau menggeletar, kematian, sakit ketika dipegang dan 

perubahan berat badan. Organ-organ pembiakan iaitu ovari dan uterus serta hati dan 

buah pinggang juga diambil selepas rawatan. Keputusan menunjukkan tiada 

perubahan tidak normal atau kematian diperhatikan sepanjang tempoh rawatan. 

Tiada perubahan yang signifikan p<0.05 pada berat badan untuk ketiga-tiga 

kumpulan. Keputusan skor lesi menunjukkan tiada perbezaan signifikan untuk lesi 

kongesi dan keabnormalan sel granulosa ovari sebelah kanan dan kiri; dan kongesi 

pada uterus di antara kumpulan kawalan dan kumpulan rawatan pada p<0.05. Selain 

itu, tiada perbezaan signifikan pada kongesi hati dan buah pinggang dan nekrosis 

buah pinggang pada p<0.05. Walau bagaimanapun, skor lesi untuk keradangan uterus 

di antara kumpulan menunjukkan beza yang signifikan pada p<0.05. Fungsi sistem 

perbiakan haiwan betina boleh dikaji dengan menilai kadar kebuntingan dan 

peratusan kelahiran yang tidak normal. Selain itu, rawatan menggunakan ekstrak 
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yang berbeza seperti etanol dan akuas perlu dijalankan untuk membandingkan 

kesannya terhadap sistem pembiakan yang mana ekstrak yang berbeza memiliki 

kompaun bioaktif yang berbeza. Penilaian fungsi pembiakan juga boleh dilakukan 

dengan mengukur tahap hormon pembiakan yang dihasilkan oleh mencit sebelum 

dan selepas rawatan. Akhir sekali, status kesihatan haiwan yang berbeza perlu 

diketahui untuk memastikan mencit yang diguna dalam kajian adalah sihat untuk 

mengelakkan pemerhatian berat sebelah yang tidak disengajakan. 

Kata kunci: Gendarussa vulgaris, ekstrak metanolik, fungsi pembiakan, mencit 
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ABSTRACT 

An abstract of the project paper presented to the Faculty of Veterinary Medicine, 

UPM in partial requirement of the course VPD 4999 -Final Year Project. 

THE EFFECT OF GENDARUSSA VULGARIS METHANOLIC EXTRACT 

ON THE REPRODUCTIVE ORGANS OF FEMALE MICE 

By

Wan Nurhakimah binti Wan Zakaria 

2015 

Supervisor  : Dr Wan Mastura Shaik Mohamed Mossadeq 

Co- supervisor : Dr Md Sabri Mohd Yusoff

Gendarussa vulgaris (GV) (syn. Justicia gendarussa) is locally 

known as gandarusa or daun rusa in Malay. This plant belongs to Acanthaceae 

family and is commonly found in tropical Asian regions including Malaysia. This 

plant is traditionally being used to treat fever, bone fracture, rheumatism, arthritis 

and muscle pain, and amongst others. The plant has been proven to have 

antibacterial, antiparasitic, antinociceptive, antioxidant, antiangiogenic, anti-

inflammatory, antiviral and antitumor properties. Moreover, the leaves of the plant in 

the form of pills are commercially being used in Indonesia as contraceptive agent in 

men. Gendarusin A and B that are present in the plant have been shown to induce 

sterility in vitro by preventing penetration of sperm into the ovum. However, the 

effect of the plant on the female reproductive organs is still unknown.  This study 
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embarks on the effect of plant on the reproductive organs of female mice. 

Gendarussa vulgaris methanolic extract (GVME) was prepared from the mature 

leaves collected from its natural habitat in Kulim, Kedah. A total of 24 mice (n=8) 

were divided into 3 groups. The positive control group was treated with 0.35mg/kg 

clomiphene citrate; the negative control group was treated with 0.9% NaCl at 

10ml/kg bodyweight while the third group was treated with 300mg/kg GVME (p.o.) 

once daily for 10 days. Behaviour of mice in each group such as feeding and 

drinking, defecating and urinating, restlessness, loss/reduce mobility, abnormal 

resting posture, unresponsiveness, failure to groom/unkempt appearance, licking, 

biting, scratching or shaking, mortality, pain upon restraining and body weight 

changes were observed during the treatment period. At the end of the treatment 

period, mice were euthanised and their  reproductive organs were harvested. No 

abnormal behavioural changes or  mortality were observed during the treatment 

period . The results were not significantly different p<0.05 for the body weight 

changes for all the 3 groups.  Results for the lesion scoring showed no significant 

difference for congestion and granulosa cell abnormality of the right ovary, left ovary 

and congestion in uterus between control groups and treatment group at p<0.05.  The 

liver and kidney congestion and kidney necrosis showed no significant difference at 

p<0.05. However, the lesion score of uterine inflammation between groups and 

within groups showed significant difference at p<0.05. The lesion score for the liver 

necrosis is significantly different between control groups and treatment group at 

p<0.05. The function of the female reproductive system may be  assessed by 

monitoring the pregnancy rate and the percentage of abnormality among the 

newborns. Furthermore, treatment using different extracts such as ethanol and 



© C
OP

UPM

xvi 
 

aqueous should be conducted to compare the effects of these 2 extracts on the 

reproductive system, as different extract possess different bioactive compounds. The 

assessment of the reproductive function may also be done by measuring the levels of 

the reproductive hormones produced at pre- and post-treatment periods. Finally, the 

health status of the mice need to be determined to ensure that the mice used for the 

study are healthy to avoid unintentional observational bias.  

Keywords: Gendarussa vulgaris, methanolic extract, reproductive function, mice  
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1.0 INTRODUCTION 

In Veterinary Medicine, induction of sterility is done to control the population 

of pest (Kennelly and Converse, 1993) such as screw-worm fly (Bushland and 

Hopkins, 1951) and Norway rat (Ericsson, 1970); wildlife such as feral pegion 

(Elder, 1964), red foxes in Alaska (Bailey,1992) and Canada geese (Akesson and 

Ravelling, 1982); and stray animals such as cats (Baran et al., 2010 ) and dogs (Jana 

and Samanta, 2007). Sterility is also induced to enhance the production efficiency of 

aquaculture (Gall, 1997) either by surgical intervention or non-surgical intervention 

using antifertility agent (Kennelly and Converse, 1993), immunocontraceptives 

(Hedge, 2013) and targeted gene silencing (Dissent et al., 2012) However, the cost of 

surgical procedures such as castration (Neville, 1983), vasectomy (Mech and Fritts, 

1993), ovariohysterectomy, tubal ligation, ovariectomy, salpingectomy or subtotal 

hysterectomy (Bloomberg, 1996) is high compared to non-surgical procedures. 

Moreover, surgical intervention gives a permanent effect which means that animals 

will become sterile forever while non-surgical intervention gives temporary effect 

which means that the animal still has a chance to reproduce.  

 The antifertility agent is further divided into natural herbs or chemicals. 

Example of natural herbs that possess antifertility effect are: Hibiscus rosasinensis 

(bunga raya in Malay), Momordica charantia (bitter gourd or peria in Malay),

Azadirachta indica (neem or semambu in Malay), Aristolochia indica (indian 

birthwort or hempedu beruang in Malay) (Farnsworth and Walker, 1982) and 

Gendarussa vulgaris (black adusa or gandarusa in Malay) (Prajogo, 1988). 

Separately, examples of chemicals used to induce fertility include, intratesticular 
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injection of calcium chloride (Baran et al., 2010), zinc gluconate compound buffered 

with arginine (Zeuterin™) and megestrol acetate (Bloomberg, 1996) in addition to 

immunocontraceptives such as GnRH-targeted vaccine (GonaCon™) (Miller et al., 

2013) and GnRH agonist (Suprelorin™) (Herbert and Trigg, 2005). Although all the 

methods described before may prevent births, they may also induce unintended 

changes to behaviour and physiology of the animal (Nettles, 1997; Gray and 

Cameron, 2010). This is because the body’s homeostasis is not functioning as normal 

as previously and adaptation to the new condition may alter the physical and 

biological processes in  the animal.  

Currently, a vast body of research is been catered towards using natural herbs 

as an alternative medicine as the source of materials are easily available and the cost 

of production is reasonable. In future, the use of alternative medicine may benefit the 

owner of the animal especially companion animal owners who are planning to 

prevent their animals from unwanted breeding using cheaper alternatives. The use of 

natural herbs to induce sterility in aquaculture for example can save cost and time as 

the herbs can be mixed together in the feed.

The native people of Indonesia used Gendarussa vulgaris as a traditional 

medicine for various ailments and especially as a natural source of contraceptive 

agent for men. In addition, the male contraceptive pills are commercially available 

and has long been used by the local people for family planning. To date, extensive 

research have been conducted to assess the effect of this plant on male reproduction 

especially in Indonesia but studies on the effect of this plant on the female 

reproductive organs are currently lacking. We investigated the effect of G. vulgaris

on the reproductive organs of female mice.
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1.1 Objective  

To determine the effect of Gendarussa vulgaris methanolic extract on the 

reproductive organs of female mice.

1.2 Hypothesis  

Gendarussa vulgaris methanolic extract exert adverse effects on the reproductive 

organs of female mice. 



© C
OP

UPM

31 
 

REFERENCES 

Akesson, T. R. & Raveling, D. G. (1982). Behaviors Associated with Seasonal 

Reproduction and Long-Term Monogamy in Canada Geese. Condor, 84, 

188-196.

Azura, A., Nurul Najwa, J., Parveen, J. & Wan Norzaidani, W. M. Z. (2011). 

 Observation of Antioxidant Activity of Leaves, Callus and Suspension 

 Culture of Justicia gendarusa. African Journal of Biotechnology, 10 (81), 

 18653-18656. 

Bagia, N. L., Lestari, F. & Choesrina, R. (2011). Efek Ekstrak Etanol Daun 

 Gandarusa (Justicia  gendarussa burm. f) Terhadap Sistem Reproduksi dan 

 Kualitas Spermatozoa serta  Reversibilitasnya pada Mencit Jantan Galur 

 Swiss Webster. Prosiding Seminar Nasional Penelitian dan PKM  Sains, 

Teknologi Dan Kesehatan, 63-70. 

Bagia, N., Lestari, F., Choesrina, R. (2011). Efek Ekstrak Etanol Daun Gandarusa 

 (Justicia gendarussa burm. F) Terhadap Sistem Reproduksi dan Kualitas 

 Spermatozoa Serta  Reversibilitasnya pada Mencit Jantan Galur Swiss 

 Webster. Prosiding Seminar Nasional Penelitian dan PKM Sains, Teknologi, 

 Dan Kesehatan, 63-70. 

Bailey, E. P. (1992). Red Foxes, Vulpus Vulpes, as Biological Control Agents for 

Introduced Arctic Foxes, Alopex Lagopus, on Alaskan Island. Canadian-

Field-Naturalist, 106 (2), 200-205.



© C
OP

UPM

32 
 

Baran, A, Ozdas, A, Gulcubuk, A, Hamzaoglu, A.I. & Tonguc, M. Pilot Study: 

Intratesticular Injection Induces Sterility In Male Cats. Poster presented at the 

Alliance for Contraception in Cats & Dog Conference, 2010.

Basah, K., Elya, B., Amin, J., & Julian, M. A. (2011). Activity of Ethanolic Extract 

 from Justicia   gendarussa burm. Leaves on Decreasing the Uric Acid Plasma. 

 Makara, Sains, 15 (1), 67-70. 

Benjamin, N., Kushwah, A., Sharma, R. K. & Katiyar, A. K. ( 2005). 

 Histopathological  Changes in  Liver, Kidney And Muscles of Pesticides 

 Exposed Malnourished And Diabetic Rats. Indian  Journal Of Experimental 

 Biology, 44, 228-232. 

Bertolin, K. & Murph, B. D. (2014). Reproductive Tract Changes during the Mouse

Estrous Cycle retrieved from 

http://www.alnmag.com/articles/2014/07/reproductive-tract-changes-during-

 mouse-estrous-cycle

Bloomberg, M. S. (1996). Surgical Neutering and Nonsurgical Alternatives. Animal 

Welfare Forum: The Welfare of Cats. Journal of the American Veterinary 

Medical Association, 208 (4), 517-519.

Bruce, H. M. (1960). A Block to Pregnancy in the Mouse Caused by Proximity of 

Strange Males. Journal of Reproduction and Fertility , 1, 96-103.

Bu¨scher, U., Chen, F.C.K., Kentenich, H. & Schmiady, H. (1999). Cytokines in the 

 Follicular Fluid of Stimulated and Nonstimulated Human Ovaries; Is 

 Ovulation a Suppressed Inflammatory Reaction? Human Reproduction, 14 

 (1), 162–166. 



© C
OP

UPM

33 
 

Burkhardt, J.E., Pandher,  K. & Solter P. F. (2011). Recommendations for the 

 Evaluation of Pathology Data in Nonclinical Safety Biomarker 

 Qualification Studies. Toxicolic Pathology., 39, 1129– 1137. 

Bushland, R. C. & Hopkins, D. E. (1951). Experiments with Screw-Worm Flies 

Sterilised by X-Rays. Journal of Economic Entomology, 44 (5), 725-731.

Chipman, R. K. & Albrecth, E. D. (1974). The Relationship of the Male Preputial 

 Gland to the  Acceleration of Oestrus in the Laboratory Mouse. 

 Journal of Reproduction and Fertility, 38, 91-96 

Colby, R. D. & Vandenberg, J.G.  (1974). Regulatory effects of Urinary Pheromones 

on Puberty in the Mouse. Biology of Reproduction, 11, 268-279.

Corrêa, G. M. & Alcântara, A. F. C. (2011). Chemical Constituents and Biological 

 Activities of  Species of Justicia - A Review. Brazilian Journal of 

 Pharmacognosy.  

Day S.J. & Altman D.G. (2000). Statistics Notes: Blinding in Clinical Trials and 

 Other Studies. British Medical Journal, 321, 504.

Elder, W. H. (1964). Chemical Inhibitors of Ovulation in the Pegion. Journal of 

Wildlife Management, 28 (3), 556-575.

Ericsson, R. J. (1970). Male Antifertility Compounds: U-5897 As Rat 

Chemosterilant. Journal of Reproduction and Fertility, 22, 213-222.

Farnsworth, N. R. & Walker, D. P. (1982). Current Status of Plant Product to Inhibit 

 Sperm. Research Frontiers in Fertility Regulation, 2 (1).  

Gall, G. A. E. (1997). Chapter 1: Introduction. Aquacultural Genetics and Breeding: 

National Research Priorities. 1st ed.



© C
OP

UPM

34 
 

Gartner, L. P. &  Hiatt, H. L. (2007). Color Textbook of Histology Female 

 Reproductive System, 463-488. 3
rd

ed, Saunders Elsivier. Philadelphia,  US.  

Gaunt, S. L. (1968). Studies in the Preputial Gland as the Source Of A Reproductive 

Pheromones in the Laboratory Mouse (mus musculus ) . PhD Thesis, 

University of Vermont, Burlington. 

Herbert, C. A., Trigg, T. E. (2005). Applications of GnRH in the Control 

Management of Fertility in Female Animals Animal Reoduction Science, 88, 

141-153.

Holland, T. & Hollands C. (1996). Analysis Of Unbiased Histopathology Data From 

 Rodent Toxicity Studies (Or, Are These Groups Different Enough To Ascribe 

 It To Treatment. Toxicologic Pathology, 39, 569-575. 

Holland, T. (2001). A survey of the Discriminant Methods Used in Toxicological 

 Histopathology. Toxicologic  Pathologic, 29, 269–73.  

Jana, K. & Samanta, P. K. (2007). Sterilization of Male Stray Dogs With a Single 

 Intratesticular  Injection of Calcium Chloride: A Dose-Dependent Study. 

 Contraception, 75, 390-400. 

Jothimanivannan, C., Kumar, R.S. & Subramanian, N. (2010). Anti-Inflammatory 

 and Analgesic Activities of Ethanol Extract Of Aerial Parts of Justicia 

 Gendarussa Burm. International Journal of Pharmacology.  

Kaufman, M., Nikitin, A.Y., Sundberg, J.P. Histologic Basis of Mouse Endocrine.

Kavitha, K., Sridevi Sangeetha, K.S., Sujatha, K. & Umamaheswar, S. (2014). 

 Phytochemical and  Pharmacological Profile of Justicia gendarussa Burm f. 

– review. Journal of Pharmacy Research, 8 (7), 990-997. 



© C
OP

UPM

35 
 

Kavitha, S. K., Viji, V., Kripa, K. & Helen, A.  (2011).  Protective Effect of Justicia 

 gendarussa Burm.f. on Carrageenan-Induced Inflammation. Journal of 

 Natural Medicines, 65, 471–479.

Kennelly, J. J. & Converse, K. A. (1993). Surgical Sterilization: An Underutilized 

Procedure for Evaluating the Merits of Induced Sterility. Contraception in 

Wildlife Management, 21-28.

Krishna, K.L., Mruthunjaya, K. & Patel, J.A. (2009). Antioxidant and 

Hepatoprotective Activity of Leaf Extract of Justicia Gendarussa Burm. 

International Journal of Biological Chemistry, 3 (3), 99-110.

Kumar, J., Nino & Lourthuraj A. (2012). In vitro Regeneration and Phytochemical 

 Analysis of Justicia gendaruss.Indian Journal of Innovations and 

 Developments, 1 (2).  

Lee, S.V.D. & Boot,L.M. (1955). Acta Physiologica et Pharmacologica Neerlandica,

4, 442-444.

Lowell A. Miller, L. A., Fagerstone, K. A. & Eckery, D.C. (2013). Twenty Years of 

Immunocontraceptive Research: Lessons Learned. Journal of Zoo and 

Wildlife Medicine, 44 (4), 84-96.

Mech, L.D., Fritts, S.H. (1993). Vasectomized Wolves Maintain Territory. Info 

Bulletin, 24. 

Mohamed Saleem, T. K., Azeem, A. K., Dilip, C., Sankar, C, Prasanth, N. V. & 

Duraisami, R. (2011). Anti-inflammatory Activity of The Leaf Extacts of 

 Gendarussa Vulgaris Nees. Asian Pacific  Journal of Tropical Biomedicine, 

 147-149.



© C
OP

UPM

36 
 

Myers, M., Britt,  K. L., Wreford, N. G. M., Ebling, F. J. P. & Kerr, J. B. (2004). 

 Methods for  Quantifying Follicular Numbers Within The Mouse Ovary. 

 Reproduction, 127, 569–580.

Neville, P. (1983). Humane Control of an Urban Cat Colony. International Pest 

Control, 25 (5), 144-145.

Pallares, P. & Gonzales-Bulnes, A. (2009). A New Method for Introduction and 

Synchronization of Oestrus and Fertile Ovulations in Mice by Using 

Exogenous Hormones. Laboratory Animal (43). Sage Publication, 295-299.

Parkes, A. S.  & Bruce, H. M. (1962). Current Problems In Research. Olfactory 

 Stimuli in Mammalian Reproduction Odor Excites Neurohumoral Responses 

 Affecting Oestrus, Pseudopregnancy and Pregnancy in the Mouse. Science, 

 134, 49-54. 

Parkes, A. S. & Bruce, H. M. ( 1962). Pregnancy-block in Female Mice Placed in 

 Boxes Soiled by Males. Journal of Reproduction and Fertility. 4, 303-308. 

Paval, J., Kaitheri, S. K., Potu, B.K., Govindan, S., Kumar, R. S., Narayanan & S. 

 N., Moorkoth, S. (2009). Anti-arthritic Potential of the Plant Justicia 

 gendarussa Burm F. Clinics, 64 (4), 357-360. 

Periyanayagam, K., Umamaheswari, B., Suseela, L., Padmini, M. & Ismail, M. 

 (2009). Evaluation of  Antiangiogenic Effect of the Leaves of Justicia 

 gendarussa (Burm. f) (Acanthaceae) by Chrio  Allontoic Membrane 

 Method. American Journal of Infectious Diseases, 5 (3), 180-182.  



© C
OP

UPM

37 
 

Phukan, B., Kakoti, B. B., Verma, V.K. & Kumar, A. (2014). Hepatoprotective 

 Activity of Justicia  gendarusa Linn. Leaves in Carbon Tetrachloride 

 Induced Liver Injury in Mice. Journal of  Natural Remedies, 14 (2), 132-

 137.

Poon, C.T.,  Abas, W.A.B.,  Kim, K.H.  & Pingguan-Murphy, B. (2011). Effect of 

 Herbal Extracts on Rat Bone Marrow Stromal Cells (BMSCs) Derived 

 Osteoblast–Preliminary Result. International Federation for Medical and 

 Biological Engineering Proceedings 35, 819–822. 

Prajogo E. W. B. , Widjiati & Epy, M. L., (1999). Study Toxicity of Gendarussa 

 vulgaris Nees Leaves on Male Mice Blood Profile and Histopathology of 

 Liver, Kidney, and Intestine. Department  of Research Airlangga 

 University. 

Prajogo E.W.B., Ifadotunnikmah, F., Putri Febriyanti, I & Jusak, N. Effect of 

Justicia gendarussa  Burm.f. Leaves Water Fraction On Male Rabbit Liver 

 and Renal Fuction (Sub acute Toxicity Test of Justicia gendarussa Burm.f. 

 Leaves Water Fraction as Male Contraceptive Agent). Veterinaria Medika, 1 

 (3), 79-82. 

Prajogo, E. W. B. & Suwijoyo, P. (1988). Isolation of Flavonoid Glycoside of 

 Gandarusa Leaves  (Justicia gendarussa Burm.f.). Symposium of Plant 

 Medicine 6th, Jakarta. 

Prajogo, E. W. B. (2002). Aktivitas Antifertilitas Flavonoid Daun Gendarusa 

vulgaris Ness. Penelitian Eksperimental Pencegahan Penetrasi Spermatozoa 

Mencit dalam Proses Fertilisassi in Vitro. Disertasi. Program Pasca Sarjana 

Universitas Airlangga Surabaya.



© C
OP

UPM

38 
 

Prajogo, E.W. B., Guliet, D., Queiroz,  E. F., Wolfender, J., Cholies, Z. N., Aucky, 

 H. & Hostettmann,  K. (2009). Isolation of Male Antifertility Compound in 

 N-Butanol Fraction  of Justicia  gendarussa burm. f. Leaves. Folia 

 Medica Indonesiana, 45 (1), 28-31. 

Ratnasooriya, W. D., Deraniyagala, S. A. & Dehigaspitiya, D. C. (2007). 

 Antinociceptive Activity and Toxicological Study of Aqueous Leaf Extract of 

Justicia Gendarussa Burm. F. in Rats. Pharmacognosy Magazine, 3, 145-155. 

Reny, W., Prajogo, E. W. B. & Aucky, H. (1997). Effect of Dichlormethane and 

 Methanol Extract of Gendarussa vulgaris Nees Leaves on Human 

 Spermatozoa Motility and Viability in vitro. Symposium of Association of 

 Medicine Natural Product Researcher, Yogyakarta. 

Saha, M.R., Debnath, P. C., Rahman, M. A., & Islam, I. M. U. (2012). Evaluation 

of in Vitro Anthelmintic Activities of Leaf and Stem Extracts of Justicia 

Gendarussa. Bangladesh Journal of Pharmacology and 

 Pharmacotherapeutics,7, 50-53.

Sellers, R.S. (2012). The Gene or Not the Gene-That is the Question: 

 Understanding the Genetically  Engineered Mouse Phenotype. 

 Veterinary Pathology., 49, 5–15.

Shikha, P., Latha, P.G., Suja S.R., Anuja, G.I., Shyamal, S., Shine V.J., Krishna 

Kumar N.M. & Rajasekharan, S. (2010) Anti-Inflamatory And 

Antinociceptive Activity Of Justicia Gendarusssa Burm. F Leaves. Indian 

Joural of Natural Products and Resources, 1 (4). 456-461.



© C
OP

UPM

39 
 

Sihabuddin, M., Maria, A., Flourisa, J. S., Pramesti, B., Musta’ina, S., Radjaram, A., 

 Aucky, H. &  Prajogo, E.W. B. (2011). Pharmacokinetic Parameters 

 Determination of Gendarusin A in Men  Subject Urine After 

 Administration of Ethanol Extract of Justicia gendarussa burm. f. Leaf. 

 Jurnal Medika Planta,1 (4), 59-68.  

Sijam, K. & Lim, T. K. (1989). A Rust Disease on Gendarussa vulgaris Nees. 

 Caused by Puccinia thwaitesii Berk. Pertanika 12 (1), 7-10. 

Sikder, M. A. A., Rashid, R. B., Islam, F., Hossian, A. K. M. N, Siddique, A. B., 

Kabir, S., Haque, M. R., Rahman, M. S. & Rashid, M. A. (2013). Screening 

of Ten Medicinal Plants of Bangladesh for Analgesic Activity on Swiss-

Albino Mice. Oriental Pharmacy and Experimental Medicine, 13, 327–332.

Sri, L., Prajogo E. W. B. & Aucky, H., (1997). Effect of Dichlormethane and 

 Methanol Extract of Gendarussa vulgaris Nees Leaves on Spermatozoa 

 Activity of Hyaluronidase Enzyme on  Human Ovum Cumulus 

 Oophorus in vitro. Symposium of Association of Medicine Natural 

 Product Researcher, Yogyakarta. 

Subramanian, N., Jothimanivannan, C. & Moorthy, K. (2012). Antimicrobial 

Activity and Preliminary Phytochemical Screening of Justicia Gendarussa 

(Burm. F.) Against Human Pathogens. Asian Journal of Pharmaceutical and 

 Clinical Research, 5 (3), 229-233.

Treuting, P. M., Dintzis, S. M., Frevert, C. W., Montine, K. S.(2012). A Practical 

Guide to the Histology of the Mouse. Comparative Anatomy and Histology: 

A Mouse and Human Atlas by Cheryl L. C. Scudamore , 1
st

ed.



© C
OP

UPM

40 
 

Vandenbergh, J. G. (1967). Effect of the Presence of a Male on the Sexual 

Maturation of Female Mice. Endocrinology, 81, 345–349

Vandenbergh, J.G. (1969). Male Odor Accelerates Female Sexual Maturation in

Mice. Endocrinology, 84, 658-660.

Weidong, M., Miao, Z., Novotny, M.V. (1999) Induction Of Estrus In Grouped 

Female Mice (Mus Domesticus) by Synthetic Analogues Of Preputial 

Gland Constituents. Chemical Senses Journal 24, 289-293.

Whitten, W. K., Bronson, F. H. & Greenstein, J. A. (1968). Estrus-inducing 

Pheromone of Male Mice: Transport by Movement of Air. Science, 161,

584–858.

Whitten, W.K. (1958) Journal of Endocrinology, 17, 307–313.

Zahidah, A., Azman, A.S. & Siti Pauliena, M. B. (2013). Cytotoxicity Activities in 

 Local Justicia  gendarussa Crude Extracts against Human Cancer Cell Lines. 

 Jurnal Teknologi (Sciences & Engineering), 64 (2), 45–52.

Zahidah, A., Siti Pauliena, M. B., Azman, A.S. & Shajarahtunnur, J. (2014). 

 Cytotoxic Activities  Against Breast Cancer Cells of Local Justicia 

 gendarussa Crude Extracts. Evidence-Based Complementary and Alternative 

 Medicine. 

Zarah, H. (2013). Updates  from the 5th International Symposium on Non-Surgical 

Methods of Pet Population Control. Humane Society Veterinary Medical 

Association.




