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ABSTRACT 

The objective of the study was to evaluate the anticancer activity of Acetone root extract of 

Canthium parviflorum Lam. (ARECP) in N-Nitroso N-methyl urea (NMU) induced mammary 

carcinoma in female Sprague-Dawley rats. Thirty virgin female Sprague-Dawley rats of 55 day old 

were divided into five groups (normal control, disease control, ARECP 200 mg/kg, ARECP 400 

mg/kg, tamoxifen10 mg/kg) of six animals each. The mammary carcinoma was induced by two 

intraperitoneal doses of N-Nitroso N-methyl urea (NMU) (50mg/kg/body weight each) in 0.9% 

Nacl (maintained at 4
0
C) at 55 day of age and 4 week after the prior administration. The drug 

ARECP was administered in two doses, 200 mg/kg, and 400 mg/kg orally and compared with the 

oral dose of tamoxifen (10 mg/kg). ARECP 200 mg/kg, 400 mg/kg, and tamoxifen10 mg/kg 

decreased the tumor incidences by 33.33%, 50%, and 83.33% and the total number of tumors in 

group by 33.33%, 60% and 93.33% respectively, when compared to the disease control. ARECP 

200 mg/kg, 400 mg/kg, and tamoxifen 10 mg/kg decreased the average tumor burden by 65.06%, 

92.16% and 95.72% and average tumor volume by 62.25%, 85.18%, and 93.73% respectively, 

when compared to disease control group. The results concluded that ARECP prevent the mammary 

carcinogenesis induced by N-Nitroso N-methyl urea in female Sprague-Dawley rats. 
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INTRODUCTION 

Mammary gland cancer is the leading cause of morbidity and mortality in females all-over the 

world, and is the second most common type of cancer after lung cancer and the fifth most common 

cause of cancer death.
1, 2 

In India 70000 new cases of breast cancer and 35000 deaths due to this 

cancer are reported every year.
2 

Various active compounds derived from medicinal plants have 

been assessed for their efficacy and tolerability in the treatment of human breast cancer. Some of 

these plant species, have well recognized anticancer activity in breast and other human 

malignancies, and several isolated pure compounds and their semisynthetic derivatives have been 

evaluated in clinical trials and marketed.
3 

Cancer is one of the aliments which cannot be 

completely subdued by chemotherapy. The chemotherapeutic agents though effective against 

various types of tumor are not totally free from side effects.
4 

Therefore there is a need for the 

development of pharmaceuticals that have anticancer potential, which are cost effective and safe 

without serious adverse effects. In the present study, we have evaluated the effect of acetone root 

extract of Canthium parviflorum (ARECP) on N-Nitroso N-methyl urea induced mammary 

carcinogenesis in virgin female Sprague-Dawley rats. 

MATERIALS AND METHOD 

Plant Collection 

The whole plant Canthium parviflorum Lam. was collected from Neyyoor, Kanyakumari District 

of Tamilnadu, South India during the month of October. 

Preparation of Canthium parviflorum root extracts  

The root parts were separated carefully and dried in shade and ground well to fine power by using 

mechanical blender. Then it was extracted sequentially with Ethyl acetate, Chloroform, Acetone, 

Ethanol and Methanol using soxhlet apparatus. The extracts were filtered and concentrated using 

rotary vacuum evaporator and lyophilized to give a dry extract. 

Chemicals and drugs 

Drugs 

Acetone root extract of Canthium parviflorum in two doses (200mg/kg & 400mg/kg). A gift 

sample of Tamoxifen citrate was obtained from the Torrent Pharmaceuticals, Ahmadabad, India. 

Chemicals 

N-Nitroso-N-methyl urea (NMU) (Sigma-Aldrich Chemicals Pvt. Ltd., Bangalore, India). Carboxy 

Methyl Cellulose (CMC) (Loba Chemie Pvt. Ltd., Mumbai). 37-40% formaldehyde (Nice 
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Chemicals Pvt. Ltd., Mumbai). Sodium phosphate monobasic (Loba Chemie Pvt. Ltd., Mumbai). 

Sodium phosphate dibasic (Loba Chemie Pvt. Ltd., Mumbai). 

Experimental design
5,6

 

A total of 30 virgin female Sprague-Dawley rats of 55 days old were randomly assigned to one of 

the five experimental groups, each group containing 6 animals. Group 1 animals received vehicle 

(0.9% sodium chloride (NaCl) intraperitoneally (i.p) and 1% W/V carboxy methyl cellulose 

(CMC) orally and served as normal controls. Rats in groups 2, 3, 4 and 5 were induced mammary 

cancer by two intraperitoneal doses of N-Nitroso-N-methyl urea (NMU) (50 mg/kg/body weight 

each) in 0.9% NaCl (maintained at 4°C)
7
 at 55 days of age and 4 weeks after the prior 

administration. Group 2 rats received 1% W/V CMC orally and served as disease controls. 

Treatment groups 3, 4 and 5 rats were orally administered with ARECP 200 mg/kg,
8 

400 mg/kg,
8 

and tamoxifen 10 mg/kg 
9
 suspended in 1%W/V CMC respectively. Treatment with ARECP, 

tamoxifen and 1%W/V CMC started 1 week before and continued upto 8 weeks after the first 

NMU administration. 

The first administration of NMU was considered as day1. Animals were weighed and palpated 

twice in a week for tumors for a period of 122 days. The time of appearance of the first tumor 

(latency period) was recorded for individual animals in each group. After 122 days, all the animals 

were sacrificed by decapitation and observed for the presence of mammary tumors. Relative organ 

weights of liver, uterus, ovary and adrenal gland were noted. Tumor incidence, tumor multiplicity 

(mean ± SEM) and the total number of tumors in each group were recorded. Wet weight and 

diameter of individual excised tumor was measured. Tumor volume was calculated using the 

formula 4/3 πr
3
, where ‘r’ is half the average diameter.  

The study protocol was approved by Institutional Animal Ethical Committee (IAEC), Swamy 

Vivekanandha College of Pharmacy (proposal No. SVCP/IAEC/Ph.D/020/Feb/2012) and 

conducted in accordance with guidelines set by the CPCSEA (Committee for the Purpose of 

Control and Supervision of Experiment on Animals), India. 

Statistical Analysis 

The values are expressed as mean ± SEM. One - Way Analysis of Variance (ANOVA) followed 

by Dunnett’s multiple comparison tests were carried out by using Graph-Pad Prism software, 

version 6; P<0.05 was considered as significant. 

RESULTS AND DISCUSSION 
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Anticancer effects of ARECP in mammary carcinogenesis in female Sprague-Dawley rats are 

tabulated in Table 1 to Table 3. In ARECP 200 mg/kg, 400 mg/kg, and tamoxifen 10 mg/kg, the 

percentage of rats with tumors were decreased by 33.33%, 50%, and 83.33% respectively. The 

tumor latency period was increased in drug treated groups when compared to cancer control group. 

Total number of tumor, tumor multiplicity, increased tumor burden, and average tumor volume 

were decreased in treated group when compared to cancer control group. 
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Table 1: Effect of ARECP on tumor incidence rate, % of rats with tumors during necropsy and tumor latency period 

Treatment Tumor incidence 

rate 

% of rats 

with tumors 

Tumor latency 

period in days 

(Mean ± SEM) 

Control (0.9% Nacl i.p + 1% W/V CMC orally) 0/6 0 0 

Disease control (Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl 

+ 1% W/V CMC orally) 

6/6 100 85.00 ± 1.770 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + ARECP 

(200mg/kg) in 1% W/V CMC orally 

4/6 66.67 (-

33.33%) 

89.50 ± 

1.323(+5.29%) 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + 

ARECP(400mg/kg)  in 1% W/V CMC orally 

3/6 50 (-50%) 96.33 ± 

0.882(+13.32%) 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + Tamoxifen 

(10mg/kg) in 1% W/V CMC orally 

1/6 16.67 (-

83.33%) 

103 ± 0 (+21.17%) 

n=6; The values are expressed as mean ± SEM. 

Table 2: Effect of ARECP on tumor frequency and tumor multiplicity 

Treatment Total no. of tumors 

(%) 

Tumor multiplicity (Mean ± 

SEM) 

Control (0.9% Nacl i.p + 1% W/V CMC orally) 0 0 

Disease control (Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + 1% 

W/V CMC orally) 

15 2.500 ± 0.428** 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + ARECP (200mg/kg) 

in 1% W/V CMC orally 

10 (-33.33%) 1.667 ± 0.667 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + ARECP(400mg/kg)  

in 1% W/V CMC orally 

6 (-60%) 1.000 ± 0.516 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + Tamoxifen 

(10mg/kg) in 1% W/V CMC orally 

1 (-93.33%) 0.167 ± 0.167 

n=6; The values are expressed as mean ± SEM; ** P<0.01 Vs control group, (one way ANOVA followed by Dunnett’s multiple comparison 

Test). 

 

 

http://www.ajptr.com/


Milton et. al.,  Am. J. PharmTech Res. 2016;6(4)  ISSN: 2249-3387 

www.ajptr.com  490 

 

Table 3: Effect of ARECP on average tumor burden and average tumor volume 

Treatment Average tumor burden in 

grams/animal (Mean ± SEM) 

Average tumor volume in 

cm
3
 (Mean ± SEM) 

Control (0.9% Nacl i.p + 1% W/V CMC orally) 0.00 0.00 

Disease control (Two i.p dose of NMU (50mg/kg/body weight each) 

in 0.9% Nacl + 1% W/V CMC orally) 

4.98 ± 0.884** 7.020 ± 0.779*** 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + 

ARECP (200mg/kg) in 1% W/V CMC orally 

1.74 ± 0.746 (-65.06%)
 
 2.650 ± 1.108 (-62.25%) 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + 

ARECP(400mg/kg)  in 1% W/V CMC orally 

0.39 ± 0.204 (-92.16%)
 $$

 1.040 ± 0.535
$$$

 (-85.18%) 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% Nacl + 

Tamoxifen (10mg/kg) in 1% W/V CMC orally 

0.21 ± 0.213 (-95.72%)
 $$

 0.440 ± 0.440
$$$

 (-93.73%) 

n=6; The values are expressed as mean ± SEM; ** P<0.01, ***P<0.001 Vs control group, 
$$

 P<0.01, 
$$$

 P<0.001 Vs disease control group (one 

way ANOVA followed by Dunnett’s multiple comparison Test). No macroscopic changes were observed in the selected organs (liver, uterus, 

ovary, adrenal gland) due to ARECP and tamoxifen administration. The body weight gain and the relative organ weights of liver, uterus, ovary 

and adrenal gland didn’t showed any significant difference (Table 4). 

Table 4: Effect of ARECP on relative organ (liver, uterus, ovary and adrenal gland) weights (Mean ± SEM) 

Treatment Liver (wt. in g /100 

g bodyweight) 

Uterus (wt. in 

mg/100 g 

bodyweight) 

Ovary (wt. in 

mg/100 g body 

weight) 

Adrenal gland (wt. 

in mg/100g body 

weight) 

Control (0.9% Nacl i.p + 1% W/V CMC orally) 2.48 ± 0.092 216 ± 3.856 53 ± 1.633 21.50± 1.057 

Disease control (Two i.p dose of NMU (50mg/kg/body 

weight each) in 0.9% Nacl + 1% W/V CMC orally) 

2.31 ± 0.065 219.33 ± 7.177 55.50 ± 1.118 21.83 ± 0.872 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% 

Nacl + ARECP (200mg/kg) in 1% W/V CMC orally 

2.55 ± 0.067 202.50 ± 5.679 53.66 ± 1.476 21.33 ± 0.843 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% 

Nacl + ARECP(400mg/kg) in 1% W/V CMC orally 

2.38 ± 0.067 218.33± 2.603 52.33 ± 2.028 20.33 ± 1.085 

Two i.p dose of NMU (50mg/kg/body weight each) in 0.9% 

Nacl + Tamoxifen (10mg/kg) in 1% W/V CMC orally 

2.33 ± 0.079 218.83 ± 3.390 55.66 ± 1.229 19.83 ± 1.014 

n=6; The values are expressed as mean ± SEM; Differences among experimental groups were not statistically significant (one way ANOVA 

followed by Dunnett’s multiple comparison Test). 
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Cancer is a major health problem in both developed and developing countries. Because of the high 

death rate associated with cancer and because of serious side effects of chemotherapy and radiation 

therapy, many cancer patients seek alternative complementary methods of treatment. Natural 

products have played an important role in treating and preventing human diseases such as cancer, 

and have been derived from various source materials, especially terrestrial plants. The importance 

of plants with few side effects for use as antitumor agents in modern medicine has been well 

recognized in recent years.
10-13  

Hence, finding a new natural source with anticancer activities 

would aid in finding new tools for cancer therapy.
14

 

In the present research, animal experimental systems are particularly useful for the study of human 

mammary carcinogenesis. Since the rat mammary gland shows a high susceptibility to developing 

neoplasms which closely mimic human breast cancer, they have been selected in comparison to 

other animal models.
15

 Researchers reported that many plants and plant products showed 

anticancer activities against breast cancer using animal models.
16-18 

The Canthium parviflorum Lam. (syn: Plectoria parviflora) of Rubiaceae is commonly called as 

Carray cheddie in English, Kirma in Hindi and Mullukaarai in Tamil. It occurs in peninsular India, 

coramandel coast, dry plains and shrub with spreading branches, a throny shrub found throughout 

Indian forest and dry plains. Its leaves are simple, small, obviate, opposite with interpetiolar 

stipules linear and axillary spines. 

The Canthium parviflorum plant is well known for its various medicinal properties in India. The 

leaves and fruits are edible. They are astringent and effective against cough and indigestion.
19

 

Canthium parviflorum leaves and roots of this plant are used as febrifuge, anthelmintic, anti 

diarrhoea and for leucorrhoea
20,21 

decoction of flux.
22

 In Ayurvedic medicine it is used as laxative 

and to cure gout.
23 

Tribes of Orissa state in India use fruits of this plant to treat headache. Since 

Canthium parviflorum leaf is also possess wound healing property. The roots of this plant are 

traditionally used by the tribes of Orissa in treatment of swelling of neck. This plant is reported for 

its pharmacological uses as an antidysenteric and antispasdomic. Traditionally the roots and leaves 

are used to cure vitiated conditions of Kapha in fever and constipation. 
24

  

In vitro studies showed the anticancer activity of methanolic extract of Canthium parviflorum on 

DLA and Hela cell lines.
8
 Pasumarthi et al, (2011)

25
 reported that the methanolic leaf extract of 

Canthium parviflorum showed a potent cytotoxic activity. Milton et al, (2014)
26

 reported that the 

acetone root extract of Canthium parviflorum showed maximum anticancer activity both In vitro 

and In vivo studies carried out in male Swiss albino mice
25,26

. 
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In this present study we have evaluated the effect of acetone root extract of Canthium parviflorum 

Lam. [ARECP] in N-Nitroso-N-Methyl Urea [NMU] induced mammary carcinoma in female 

Sprague - Dawley rats. NMU is a highly specific mammary gland carcinogen and NMU induced 

mammary tumors model has been widely used to evaluate chemo-preventive and therapeutic 

agents for breast cancer in human.
27-29

 

The results showed that the drug ARECP decreases the incidence rate and increases the tumor 

latency period. The decreases in the incidence rate and increases in the latency period revealed that 

the drug ARECP prevent the NMU induced mammary carcinogenesis. 

The results also showed that there is no changes in macroscopical characters and relative weight of 

selected organ after 122 days of treatment when compare to control group. This results revealed 

that the drug ARECP is not causing any toxicity to the selected organs, our results were concordant 

with the result of previous authors.
30 

CONCLUSION 

Our results concluded that ARECP suppressed the development of NMU induced mammary 

carcinogenesis in female Sprague-Dawley rats. Further investigations will be required to isolate the 

specific constituents responsible for the anticancer activity and their safety and mechanism of 

action. 

REFERENCES  

1. Newman LA, Griffith KA, Jatoi I, Simon MS, Crowe JP, Colditz GA. Meta-analysis of 

survival in African American and white American patients with breast cancer: Ethnicity 

compared with socioeconomic status. J Clin Oncol 2006; 24: 1342–1349.  

2. Baskaran N, Manoharan S, Balakrishnan S, Pugalendhi P. Chemopreventive potential of 

ferulic acid in 7, 12-dimethylbenz (a) anthracene-induced mammary carcinogenesis in 

Sprague-Dawley rats. Eur J Pharmacol 2010; 637: 22–29.  

3. Mans DRA, da Rocha AB, Schwartsmann G. Anticancer drug discovery and development 

in Brazil: Targeted plant collection as a rational strategy to acquire candidate anticancer 

compounds. The Oncologist 2000; 5: 185-198. 

4. Christina AJ, Joseph DG, Packialakshmi M, Kothai R, Robert SJ, Chidambaranathan N, 

Ramasamy M. Anticarcinogenic activity of Withania somnifera Dunal against Dalton’s 

ascitic lymphoma. J Ethnopharmacol 2004; 93: 359-361. 

http://www.ajptr.com/


Milton et. al., Am. J. PharmTech Res. 2016; 6(4)     ISSN: 2249-3387 

493 www.ajptr.com 

 

5. Jose MA, Amathi R, Sathyamurthy D, Nandhakumar B. Chemopreventive effect of 

montelukast in n-nitroso n-methyl urea induced mammary carcinogenesis in female 

Sprague-Dawley rats. Indian J Pharmacol 2013; 45: 286-288. 

6. Cohen LA, Thompson DO, Maeura Y, Choi K, Blank ME, Rose DP. Dietary fat and 

mammary cancer. I. Promoting effects of different dietary fats on N-nitrosomethylurea-

induced rat mammary tumorigenesis. J Natl Cancer Inst 1986; 77: 33-42. 

7. Nakhate KT, Kokare DM, Singru PS, Taksande AG, Kotwal SD, Subhedar NK. 

Hypothalamic cocaine-and amphetamine-regulated transcript peptide is reduced and fails to 

modulate feeding behavior in rats with chemically-induced mammary 

carcinogenesis. Pharmacology, Biochemistry and Behavior 2010; 97: 340–349.  

8. Prabhu PT, Panneerselvam P, Selvakumari S, Sivaraman D. Invitro and Invivo anticancer 

activity of Ethanolic extract of Canthium parviflorum Lam on DLA and Hela cell lines. 

Intern J Drug Development Res 2010; 3: 280-285. 

9. Perumal SS, Shanthi P, Sachdanandam P. Augmented efficacy of tamoxifen in rat breast 

tumorigenesis when gavaged along with riboflavin, niacin, and CoQ10: Effects on lipid 

peroxidation and antioxidants in mitochondria. Chemico-Biological Interactions 2005; 152: 

49–58.  

10. Newman DJ, Cragg GM, Snader KM. Natural products as sources of new drugs over the 

period 1981- 2002. J Nat Prod 2003; 66: 1022-1037. 

11. Koehn FE, Carter GT. The evolving role of natural products in drug discovery. Nat Rev 

Drug Discov 2005; 4: 206-220. 

12. Paterson I, Anderson EA. Chemistry. The renaissance of natural products as drug 

candidates. Science 2005; 310: 451-453. 

13. Bathaie SZ, Mousavi SZ. New applications and mechanisms of action of saffron and its 

important ingredients. Crit Rev Food Sci  Nutr 2010; 50: 761-786. 

14. Shahneh FZ, ValiyarI S, Azadmehr A, Hajiaghaee R, Bandehagh A, Baradaran B. In vitro 

cytotoxic and apoptotic activity of four Persian medicine plants on human leukemia and 

lymphoma cells. Asian Pac J Trop Dis 2014; 4: S415-S420. 

15. Flohe L, Otting F. Superoxide dismutase assays. Meth Enzymol 1984; 105:93-105. 

16. Parvathaneni M, Batt RG, Gray A, Gummalla P. Investigation of anticancer potential of 

hypophyllanthin and phyllanthin against breast cancer by in vitro and in vivo methods. 

Asian Pac J Trop Dis 2014; 4: S71- S76. 

http://www.ajptr.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cohen%20LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thompson%20DO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maeura%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Choi%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blank%20ME%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rose%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Dietary%20fat%20and%20mammary%20cancer.%20I.%20Promoting%20effects%20of%20different%20dietary%20fats%20on%20N-nitrosomethylurea-induced%20rat%20mammary%20tumorigenesis.


Milton et. al.,  Am. J. PharmTech Res. 2016;6(4)  ISSN: 2249-3387 

www.ajptr.com  494 

 

17. Hoshyar R, Mohaghegh Z, Torabi N, Abolghasemi A. Antitumor activity of aqueous 

extract of Ziziphus jujube fruit in breast cancer: An in vitro and in vivo study. Asian Pacific 

Journal of Reproduction 2015; 4: 116-122. 

18. Levitsky DO, Dembitsky VM. Anti-breast cancer agents derived from plants. Nat Prod and 

Bioprospect 2015; 5:1-16. 

19. The Drug Controller. In: The wealth of India- Raw Materials. Publication and Information 

of directorate. Council of Scientific and Indl, New Delhi. 1992; III: 210.  

20. Warrier PK, Nambiar VPK, Kutty CR. In: Indian Medicinal Plants. Orient Longman 

Publishers Ltd, Madras. 1994; I: 366.  

21. Togunashi VS, Venkataram BS, Yoganarasimhan SN. Novelties of rajanarahari- 4: 

Identification of a new ayurvedic drug-Kari. Anc Sci Life. 1983; 3: 6– 10.  

22. Nadkrani KM. In: Indian Materia Medica. Popular Prakashan Publishers, Bombay. 1976; I: 

264.  

23. Dash VB, Gupta KVK. In: Materia Medica of Ayurveda. Jain Publishers, New Delhi. 1991; 

295.  

24. Kirtikar KR, Basu BD, Basu LM. Allahabad, India, Indian Medicinal Plants. 2001; 1:35-

45. 

25. Pasumarthi S, Chimata MK, Chetty CS, Challa S. Screening of phytochemical compounds 

in selected medical plants of Deccan Plateau and their viability effects on Caco-2 cells. J 

Medicinal Plants Res 2011; 5: 6955-6962. 

26. Milton JD, Jose M.A. Invitro and Invivo anticancer evaluation of Canthium parviflorum 

root extracts. Int J Adv Pharm Biol Sci 2014; 4:17-24. 

27. Mehta RG. Experimental basis for the prevention of breast cancer. Eur J Cancer 2000; 36: 

1275-1282. 

28. Roomi MW, Roomi NW, Ivanov V, Kalinovsky T, Rath NA. Modulation of NMU induced 

mammary tumors in Sprague-Dawley rats by combination of lysine proline arginine 

ascordic acid and green tea extract. Breast Cancer Res 2005; 7:  R291-R295. 

29. Ashrafi M, Bathaie SZ, Abroun S. High expression of Cyclin D1 and p21 in N-Nitroso-N-

Methylurea-Induced breast cancer in Wistar albino female rats. Cell J (Yakhteh) 2012; 14: 

193-200. 

http://www.ajptr.com/


Milton et. al., Am. J. PharmTech Res. 2016; 6(4)     ISSN: 2249-3387 

495 www.ajptr.com 

 

30. Jeedi NM, Koti BC, Antidiabetic and antihyperlipidemic activity of Canthium parviflorum 

extracts in streptozotocin- induced diabetic rats. J Pharm Sci 2015;5: 181-190. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

http://www.ajptr.com/

