
 

 

CANCER & NEEM 
 

 

Overview 
 

The National Research Institutesô 1992 report on neem anticipated that continuing research 

into the components of a tree known in India as a ñvillage pharmacyò would demonstrate 

useful cures for various ailments, but itôs unlikely that even the most optimistic researcher 

could have predicted the potentially life-saving treatments being identified now for preventing 

or treating multiple types cancer. Although clinical trials with human beings are still in the 

future, this early test tube and animal researchðcombined with neemôs few side effects, easy 

availability, and low cost in most parts of the worldðis cause for tremendous excitement.  

 

Neem contains multiple active compounds that work simultaneously via different mechanisms. 

This characteristic explains its effectiveness as a pesticide, and appears to be responsible for its 

potent impact on cancers as well. One of these documented mechanisms is apoptosis 

(programmed cell death), which directly kills cancer cells and, in so doing, frees material from 

these cells that enables immune system cells to take over identifying and destroying them as 

well, a process called ñcross-priming.ò Neem has also been shown to produce substantially 

higher levels of antioxidants, including the carcinogen-detoxifying enzyme glutathione. 

Perhaps the most important ï and least surprising ï is neemôs strengthening impact on the 

immune system (see separate section at for more detailed data. And neem, or isolated 

compounds, have shown impressive efficacy against a wide variety of human cancer cell lines, 

and animal models for human cancers that include colon, stomach, Ehrlichôs carcinoma, lung, 

liver, skin, oral, prostate, and breast cancers.   

 

In addition to studies showing that pretreatment with neem is highly protective against cancer 

in animals (eg, neem leaf given to mice reduced chemically induced tumors by up to 87%), 

and demonstrating the efficacy of neem as a stand-alone treatment, two recent reports suggest 

that neem pretreatment also enhances the activity while reducing the side effects of some 

conventional cancer treatments. 

 

Much research obviously remains to be done before neem can be recommended for human use, 

but the consistently spectacular results from these in vitro and preclinical studies have already 

inspired tremendous enthusiasm and hope. The abstracts and links that follow provide an 

overview of these studies. 

 

 

 

Recent Research 

 

Int Immunopharmacol. 2008 Feb;8(2):330-40. Epub 2007 Nov 20. 

Neem leaf glycoprotein restores the impaired chemotactic activity of peripheral 

blood mononuclear cells from head and neck squamous cell carcinoma patients 

by maintaining CXCR3/CXCL10 balance. 

javascript:AL_get(this,%20'jour',%20'Int%20Immunopharmacol.');


 

 

Chakraborty K , Bose A, Pal S, Sarkar K , Goswami S, Ghosh D, Laskar S, 

Chattopadhyay U, Baral R. 

Department of Immunoregulation and Immunodiagnostics, Chittaranjan National Cancer 

Institute, India. krish_nicholas@yahoo.co.in <krish_nicholas@yahoo.co.in> 

http://www.ncbi.nlm.nih.gov/pubmed/18182249?ordinalpos=1&itool=EntrezSystem2.PEntrez.

Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum 

 

Interaction between CXCL10 and CXCR3 is dysregulated in head and neck squamous cell 

carcinoma (HNSCC) and hampers chemotaxis of cytotoxic cells at tumor site. In continuation 

of the demonstration of significant immunomodulatory effects of neem leaf preparation (NLP), 

the active ingredient of NLP is characterized as a glycoprotein (NLGP). NLGP is responsible 

for in vivo immunomodulation to restrict the growth of mice tumors. Effect of NLGP in 

rectification of the dysregulated IFN gamma dependent chemokine and its receptor CXCR3 

splice variants was investigated. Upregulated expression of CXCR3B in HNSCC-PBMC were 

downregulated following in vitro NLGP treatment. Unchanged expression of CXCR3A+B by 

NLGP with downregulation of the CXCR3B indirectly suggests the upregulation of the 

CXCR3A, responsible for cellular migration. However, stimulation of healthy-PBMC with 

NLGP maintains physiological homeostasis of CXCL10 and increases IFN gamma secretion. 

The suppressed chemotaxis of HNSCC-PBMC could be restored either by in vitro treatment 

with NLGP or during use of NLGP stimulated PBMC supernatant as a chemoattractant. 

Neutralization studies confirmed that the chemoattraction process is guided by both receptor 

(CXCR3A) and its ligand (CXCL10). Neutralization of the IFN gamma in PBMC culture in 

presence of NLGP unexpectedly increases the intracellular release of CXCL10, suggesting the 

NLGP mediated IFN gamma independent release of CXCL10. Interestingly, downregulation 

of the CXCL10 release was detected after IFN gamma neutralization in absence of NLGP and 

IFN gamma receptor neutralization in presence of NLGP. Efficacy of NLGP in restoration of 

the dysregulation of the chemokine signaling may be utilized to design new 

immunotherapeutic protocol. 

PMID: 18182249 [PubMed - indexed for MEDLINE] 

 

 

 

Hum Immunol. 2007 Oct;68(10):823-31. Epub 2007 Aug 31. 

Natural ki ller cell mediated cytotoxicity of tumor cells initiated by neem leaf 

preparation is associated with CD40-CD40L-mediated endogenous production 

of interleukin -12. 
Bose A, Baral R. 

Department of Immunoregulation and Immunodiagnostics, Chittaranjan National Cancer 

Institute, Kolkata, India. 

http://www.ncbi.nlm.nih.gov/pubmed/17961770?ordinalpos=2&itool=EntrezSystem2.PEntrez.

Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum 

Neem leaf preparation (NLP) was found to activate natural killer (NK) cells (CD56(+)CD3(-)) 

to enhance their cytotoxic ability to tumor cells and stimulate the release of interleukin-12 (IL-

12) from macrophages from healthy individuals and head-and-neck squamous cell carcinoma 

patients. NLP upregulated cytotoxic (CD16(+) and CD56(dim)) NK cells, and the cytotoxicity 

of NK-sensitive K562 cells by NLP-stimulated peripheral blood mononuclear cells decreased 
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significantly after IL-12 neutralization. This NK-mediated cytotoxicity was manifest by 

upregulation of IL-12-dependent intracellular expression of the perforin-granzyme B system. 

Moreover, NK cytotoxic function was abolished after use of concanamycin A, a perforin 

inhibitor, but not by brefeldin A, a Fas inhibitor, confirming the participation of the perforin-

granzyme B system. In addition NLP upregulated the expression of CD40 in CD14(+) 

monocytes and CD40L in CD56(+) lymphocytes. Neutralization of CD40 and CD40L in NLP-

stimulated peripheral blood mononuclear cells culture resulted in significant downregulation of 

IL-12 release and cytotoxicity of NK cells, demonstrating the role of a CD40-CD40L 

interaction in the observed functions. Signals involved in the NLP-induced release of IL-12, 

and thereby induction of NK cell cytotoxicity, are mediated by activating p38MAPK pathway, 

but not through the ERK1/2 signaling pathway. Overall the results suggest that NLP effects 

NK cellular cytotoxicity by CD40-CD40L-mediated endogenous production of IL-12, which 

critically controls perforin-dependent tumor cell cytotoxicity. 

PMID: 17961770 [PubMed - indexed for MEDLINE] 

 

 

 

Phytother Res. 2007 Mar;21(3):245-50. 

Antiproliferative effect on human cancer cell lines after treatment with 

nimbolide extracted from an edible part of the neem tree (Azadirachta indica). 
Roy MK , Kobori M , Takenaka M, Nakahara K, Shinmoto H, Isobe S, Tsushida T. 

National Food Research Institute, 2-1-12, Kannondai, Tsukuba, Ibaraki 305-8642, Japan. 

http://www.ncbi.nlm.nih.gov/pubmed/17163581?ordinalpos=4&itool=EntrezSystem2.PEntrez.

Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum 

 

Nimbolide, a triterpenoid extracted from the flowers of the neem tree (Azadirachta indica), 

was found to have antiproliferative activity against some cancer cell lines. Treatment of cells 

with 0.5-5.0 microm concentrations of nimbolide resulted in moderate to very strong growth 

inhibition in U937, HL-60, THP1 and B16 cell lines. Flow cytometric analysis of U937 cells 

showed that nimbolide treatment (1-2.5 microm) resulted in cell cycle disruption by decreasing 

the number of cells in G0/G1 phase, with initial increases in S and G2/M phases. Cells 

exposed to a higher dose of nimbolide for a longer period displayed a severely damaged DNA 

profile, resulting in a remarkable increase in the number of cells in the sub-G1 fraction, with a 

reciprocal decrease of cells in all phases. Quantification of the expression of 

phosphatidylserine in the outer cell membrane showed that doses of nimbolide higher than 0.4 

microm exerted remarkable lethality, with over 60% of cells exhibiting apoptotic features after 

exposure to 1.2 microm nimbolide. The antiproliferative effect of nimbolide and its apoptosis-

inducing property raise hope for its use in anticancer therapy by enhancing the effectiveness of 

cell cycle disruption. 

PMID: 17163581 [PubMed - indexed for MEDLINE] 

 

 

 

Int Immunopharmacol. 2007 Mar;7(3):306-12. Epub 2006 Dec 12. 

Antibody response against neem leaf preparation recognizes carcinoembryonic 

antigen. 
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Sarkar K , Bose A, Laskar S, Choudhuri SK, Dey S, Roychowdhury PK, Baral R. 

Department of Immunoregulation and Immunodiagnostics, Chittaranjan National Cancer 

Institute, Kolkata-700026, India. 
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An immune serum generated in Swiss mice against an aqueous preparation from neem leaf 

was reactive with carcinoembryonic antigen (CEA) and a peptide sequence derived from it. 

Using ELISA, we have demonstrated that CEA reactive antibody titer (chiefly IgG2a) was 

significantly decreased after absorption of the immune sera with CEA. Neem leaf preparation 

(NLP) generated immune sera was also reactive with CEA in immunoblotting and CEA 

reactive component in the NLP sera can be immunoprecipitated. Identical recognition of CEA 

expressed on human colorectal cancer specimens, by anti-CEA monoclonal antibody and NLP 

sera was documented by immunohistochemistry. NLP generated sera could also react with 

NLP in ELISA and this reactivity was decreased after absorption of the NLP with anti-CEA 

antibody. Estimation of protein in NLP revealed the presence of it, at least 10% of the total dry 

weight. In addition, existence of flavone and quercetin was also evidenced from LC-MS 

analysis. Further studies are needed to identify the antigenic component may have some 

homology with CEA molecule. This unique property of neem may be utilized for the 

immunotherapy of CEA positive tumors. 

PMID: 17276888 [PubMed - indexed for MEDLINE] 

 

 

 

International Journal of Oncology  

2006 Nov;29(5):1269-78. 

Chemopreventative strategies targeting the MGMT repair protein: augmented 

expression in human lymphocytes and tumor cells by ethanolic and aqueous 

extracts of several Indian medicinal plants. 
Niture SK, Rao US, Srivenugopal KS.  

Center for Cancer Biology, Department of Pharmaceutical Sciences, Texas Tech University 

Health Sciences Center, Amarillo, TX 79106, USA. 

http://www.ncbi.nlm.nih.gov/pubmed/17016661?ordinalpos=6&itool=EntrezSystem2.PEntrez.

Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum 

 

O6-alkylguanines are potent mutagenic, pro-carcinogenic and cytotoxic lesions induced by 

exogenous and endogenous alkylating agents. A facilitated elimination of these lesions by 

increasing the activity of O6-methylguanine-DNA methyltransferase (MGMT) is likely to be a 

beneficial chemoprevention strategy, which, however, has not been examined. Because, a 

marginal enhancement of this protein may be adequate for genomic protection, we studied 

alterations in MGMT activity and expression in human peripheral blood lymphocytes and 

cancer cell lines induced by water-soluble and alcohol-soluble constituents of several plants 

with established antioxidant and medicinal properties. Both the ethanolic and aqueous extracts 

from neem (Azadirachta indica), holy basil (Ocimum sanctum), winter cherry (Withania 

somnifera), and oregano (Origanum majorana) increased the levels of MGMT protein and its 

demethylation activity in a time-dependent manner with a maximum of 3-fold increase after 
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72-h treatment. The extracts from gooseberry (Emblica officinalis), common basil (Ocimum 

basilicum), and spearmint (Mentha viridis) were relatively less efficient in raising MGMT 

levels. Increased levels of MGMT mRNA accounted at least, in part, for the increased activity 

of the DNA repair protein. The herbal treatments also increased glutathione S-transferase-pi 

(GSTP1) expression, albeit to a lesser extent than MGMT. These data provide the first 

evidence for the upregulation of human MGMT by plant constituents and raise the possibility 

of rational dietary approaches for attenuating alkylation-induced carcinogenesis. Further, they 

reveal the putative antioxidant responsiveness of the MGMT gene in human cells. 

PMID: 17016661 [PubMed - in process] 

 

 

 

Clin Biochem. 2006 Nov;39(11):1080-7. Epub 2006 Aug 5. 

Expression of PCNA, cytokeratin, Bcl-2 and p53 during chemoprevention of 

hamster buccal pouch carcinogenesis by ethanolic neem (Azadirachta indica) 

leaf extract. 
Subapriya R, Kumaraguruparan R , Nagini S. 

Department of Biochemistry and Biotechnology, Faculty of Science, Annamalai University, 

Annamalainagar-608 002, Tamil Nadu, India. 
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OBJECTIVES: To evaluate the effect of ethanolic neem leaf extract (ENLE) on cell 

proliferation, differentiation and apoptosis associated proteins during 7,12-

dimethylbenz[a]anthracene (DMBA)-induced hamster buccal pouch (HBP) carcinogenesis. 

DESIGN AND METHODS: Hamsters were divided into four groups. The right buccal 

pouches of animals in group 1 were painted with 0.5% DMBA three times a week. Animals in 

group 2 painted with DMBA as in group 1, received in addition, intragastric administration of 

ENLE (200 mg/kg bw) on days alternate to DMBA application. Group 3 animals were given 

ENLE (200 mg/kg bw) alone. Animals in group 4 served as control. All the animals were 

sacrificed after an experimental period of 14 weeks. The expression of proliferating cell 

nuclear antigen (PCNA), cytokeratin, Bcl-2 and p53 in the buccal pouch tissues were 

investigated using immunohistochemical staining. In addition, the expression of p53 was 

confirmed by Western blot analysis. RESULTS: Topical application of DMBA for 14 weeks 

induced buccal pouch carcinomas associated with increased expression of PCNA, mutant p53 

and Bcl-2 and decreased expression of cytokeratin. Administration of ENLE significantly 

inhibited the development of HBP carcinomas as revealed by decreased expression of PCNA, 

mutant p53 and Bcl-2 and overexpression of cytokeratin. CONCLUSION: These findings 

suggest that ENLE exerts its anticancer properties by inhibiting cell proliferation and inducing 

differentiation and apoptosis. 

PMID: 16989797 [PubMed - indexed for MEDLINE] 

 

 

 

Asian Pacific Journal of Cancer Prevention  

2006 Jul-Sep;7(3):467-71.  
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Antioxidative and Modifying Effects of a Tropical Plant Azadirachta indica 

(Neem) on Azoxymethane-induced Preneoplastic Lesions in the Rat Colon. 
Chaimuangraj S, Arakaki J , Suzui M, Morioka T , Kinjo T , Kaneshiro T, Inamine M, 

Sunagawa N, Nishimaki T , Yoshimi N.  

Tumor Pathology, University of the Ryukyus Faculty of Medicine, Okinawa 903-0215, Japan. 

junya-arakaki@ryukyu-surg1.org. 

The purpose of the present study was to examine whether Neem leaf (Azadirachta indica) has 

short-term chemopreventive effects on endpoint preneoplastic lesions involved in rat colon 

carcinogenesis and might also exert antioxidative activity. Forty- two male F344 rats were 

randomly divided into 6 experimental groups. Groups 1 to 4 were given a subcutaneous 

injection of azoxymethane (AOM, 20 mg/kg body weight) once a week for 2 weeks. Starting 

one week before the first injection of AOM, rats in groups 2 to 4 received an aqueous extract 

of Neem leaf (20, 100, and 250 mg/kg, respectively) by gavage 3 times per week, for 5 weeks. 

Rats in group 5 also were given the Neem extract by gavage feeding 3 times per week for 5 

weeks, while group 6 served as untreated controls. The experiment was terminated 5 weeks 

after the start. Dietary feeding of the Neem extract at all dose levels significantly inhibited the 

induction of aberrant crypt foci (ACF) (P<0.0002), when compared to the AOM-treated group 

(group 1). In groups 2 to 4, treatment of rats with the Neem extract also significantly decreased 

the proliferating cell nuclear antigen (PCNA) labeling indices (P<0.0006) of colon epithelium 

and ACF. Moreover, the Neem extract also showed antioxidative activity. The finding that 

dietary Neem has possible chemopreventive effects in the present short-term colon 

carcinogenesis bioassay suggests that longer-term exposure may cause suppression of tumor 

development. 

PMID: 17059347 [PubMed - in process] 

 

 

 

Phytother Res. 2006 Sep;20(9):814-8. 

Pretreatment with neem (Azadirachta indica) leaf preparation in Swiss mice 

diminishes leukopenia and enhances the antitumor activity of 

cyclophosphamide. 
Ghosh D, Bose A, Haque E, Baral R. 

Department of Immunoregulation and Immunodiagnostics, Chittaranjan National Cancer 

Institute, Kolkata-700026, India. 

 

Cancer chemotherapy is associated with several life threatening complications, including bone 

marrow suppression and leucopenia. To overcome this problem, colony stimulating factor 

(CSF), granulocyte colony stimulating factor (GCSF) and granulocyte macrophage colony 

stimulating factor (GMCSF), can be used, however, these therapeutics are expensive and have 

several disadvantages, including tumor growth promoting activities. This study attempted to 

use an immunostimulatory neem (Azadirachta indica) leaf preparation (NLP) to prevent the 

cyclophosphamide (CYP) induced reduction in the WBC count. Pretreatment of mice with 

NLP reduced the extent of leucopenia and neutropenia in normal and tumor bearing CYP 

treated mice. NLP pretreatment enhanced in vitro tumor cell cytotoxicity by peripheral blood 

mononuclear cells (PBMC) from CYP treated mice in either normal or tumor bearing 

conditions. Similarly, NLP pretreatment of mice enhanced the CYP mediated in vivo tumor 
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growth inhibition and survivability of the host. Based on these observations, it is concluded 

that NLP would be an effective tool to reduce CYP-induced hematological complications. 

Copyright (c) 2006 John Wiley & Sons, Ltd. 

PMID: 16807877 [PubMed - indexed for MEDLINE] 
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Inhibition of colon cancer (HT-29) cell proliferation by a triterpenoid isolated 

from Azadirachta indica is accompanied by cell cycle arrest and up-regulation 

of p21. 
Roy MK , Kobori M , Takenaka M, Nakahara K, Shinmoto H, Tsushida T. 
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Nimbolide, a natural triterpenoid present in the edible parts of the neem tree ( Azadirachta 

indica), was found to be growth-inhibitory in human colon carcinoma HT-29 cells. Nimbolide 

treatment of cells at 2.5 - 10 microM resulted in moderate to very strong growth inhibition. 

Flow cytometric analysis of HT-29 cells showed that nimbolide treatment (2.5 microM, 12 h) 

caused a 6.5-fold increase in the number of cells (55.6 %) in the G2/M phase compared with 

the control cells (8.8 %). At 48 h, the cell population in the G2/M phase decreased to 18 %, 

while that in the G0/G1 phase increased to 52.3 %. Western blot analysis revealed that 

nimbolide-mediated G2/M arrest was accompanied by the up-regulation of p21, cyclin D2, 

Chk2; and down-regulation of cyclin A, cyclin E, Cdk2, Rad17. At G0/G1 cell cycle arrest, 

modulation in the expression of the cell cycle regulatory molecules was also observed. We 

found that nimbolide-induced growth inhibition and cell cycle arrest were not associated with 

cellular differentiation. Quantification of cells with respect to the expression of 

phosphatidylserine in the outer cell membrane showed an increase in apoptotic cells by about 

13 % after 48 h of nimbolide treatment. 

PMID: 16858664 [PubMed - indexed for MEDLINE] 
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Synthesis and biological activity of amide derivatives of nimbolide. 
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isolated from Azadirachta indica, is the chief cytotoxic principle in Neem leaves extract. Using 

nimbolide as a lead compound for anti-cancer analogue design, a series of nimbolide 

derivatives have been synthesized and evaluated for in vitro cytotoxic activity against a panel 
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of human cancer cell lines. Out of 10 compounds screened 2g, 2h and 2i showed potent 

activity.                                                                                                       

PMID: 16793266 [PubMed - in process] 
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In the present investigation, the effects of aqueous Azadirachta indica leaf extract (AAILE) on 

(3)H-benzo(a)pyrene-DNA [(3)H-B(a)P-DNA] adduct formation, the status of 

biotransformation enzymes and reduced glutathione (GSH) content were evaluated in the 

forestomach and liver of Balb/c mice. Two weeks of AAILE treatment reduced the (3)H-

B(a)P-DNA adduct levels by 31.6% in forestomach tissue. Similarly, (3)H-B(a)P-DNA adduct 

levels were decreased by 34.7% in the liver of AAILE treated mice compared with their 

control counterparts. After AAILE treatment, the cytochrome P450 content decreased, whereas 

the GSH content increased significantly in the hepatic tissue. In the forestomach as well as in 

the liver, the cytochrome b5 content declined, whereas an increase in glutathione-S-transferase 

(GST) activity was observed in both tissues. These observations suggested that AAILE may 

have reduced the metabolic activation of (3)H-B(a)P with enhanced detoxification of its active 

metabolites, hence the observed decrease in the levels of (3)H-B(a)P-DNA adducts. These 

molecular and biochemical modulations observed at the initiation phase of carcinogenesis 

seems to be significant and could be correlated with the chemopreventive effects of A. indica 

against B(a)P induced forestomach tumorigenesis. Copyright 2006 John Wiley & Sons, Ltd. 

PMID: 16909440 [PubMed - indexed for MEDLINE] 
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Inhibition of Colon Cancer (HT-29) Cell Proliferation by a Triterpenoid 

Isolated from Azadirachta indica is Accompanied by Cell Cycle Arrest and Up-

Regulation of p21. 
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Nimbolide, a natural triterpenoid present in the edible parts of the neem tree(AZADIRACHTA 

INDICA), was found to be growth-inhibitory in human colon carcinoma HT-29 cells. 
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Nimbolide treatment of cells at 2.5 - 10 muM resulted in moderate to very strong growth 

inhibition. Flow cytometric analysis of HT-29 cells showed that nimbolide treatment (2.5 

muM, 12 h) caused a 6.5-fold increase in the number of cells (55.6 %) in the G2/M phase 

compared with the control cells (8.8 %). At 48 h, the cell population in the G2/M phase 

decreased to 18 %, while that in the G0/G1 phase increased to 52.3 %. Western blot analysis 

revealed that nimbolide-mediated G2/M arrest was accompanied by the up-regulation of p21, 

cyclin D2, Chk2; and down-regulation of cyclin A, cyclin E, Cdk2, Rad17. At G0/G1 cell 

cycle arrest, modulation in the expression of the cell cycle regulatory molecules was also 

observed. We found that nimbolide-induced growth inhibition and cell cycle arrest were not 

associated with cellular differentiation. Quantification of cells with respect to the expression of 

phosphatidylserine in the outer cell membrane showed an increase in apoptotic cells by about 

13 % after 48 h of nimbolide treatment. 

PMID: 16858664 [PubMed - as supplied by publisher] 
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We have reported earlier that pretreatment of mice with neem leaf preparation (NLP) causes 

prophylactic growth inhibition of murine Ehrlich's carcinoma (EC) and B16 melanoma. Using 

adoptive cell transfer technology, here we have established that NLP-mediated activation of 

immune cells may be involved in tumor growth restriction. Mononuclear cells from blood and 

spleen of NLP-activated Swiss and C57BL/6 mice causes enhanced cytotoxicity to murine EC 

cells in vitro. Fractionation of spleen cells exhibited greater percentage of tumor cell lysis in 

macrophage and B-cell-depleted NK and T-cell-rich fractions. Flow cytometric analysis 

revealed in both blood and spleen, NK cells (DX5+ or NK1.1+) and NK-T cells (CD3+/DX5+ 

or CD3+/NK1.1+) were increased in number in Swiss, C57BL/6 and athymic nude mice after 

pretreatment with NLP. NLP-stimulated spleen cells showed greater secretion of TNFalpha 

and IFNgamma. Thus, NLP-activated NK and NK-T cells in mice may regulate tumor cell 

cytotoxicity by enhancing the secretion of different cytotoxic cytokines. 

PMID: 17015147 [PubMed - indexed for MEDLINE]  
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Pretreatment with neem (Azadirachta indica) leaf preparation in swiss mice 

diminishes leukopenia and enhances the antitumor activity of 

cyclophosphamide. 
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Cancer chemotherapy is associated with several life threatening complications, including bone 

marrow suppression and leucopenia. To overcome this problem, colony stimulating factor 

(CSF), granulocyte colony stimulating factor (GCSF) and granulocyte macrophage colony 

stimulating factor (GMCSF), can be used, however, these therapeutics are expensive and have 

several disadvantages, including tumor growth promoting activities. This study attempted to 

use an immunostimulatory neem (Azadirachta indica) leaf preparation (NLP) to prevent the 

cyclophosphamide (CYP) induced reduction in the WBC count. Pretreatment of mice with 

NLP reduced the extent of leucopenia and neutropenia in normal and tumor bearing CYP 

treated mice. NLP pretreatment enhanced in vitro tumor cell cytotoxicity by peripheral blood 

mononuclear cells (PBMC) from CYP treated mice in either normal or tumor bearing 

conditions. Similarly, NLP pretreatment of mice enhanced the CYP mediated in vivo tumor 

growth inhibition and survivability of the host. Based on these observations, it is concluded 

that NLP would be an effective tool to reduce CYP-induced hematological complications. 

Copyright (c) 2006 John Wiley & Sons, Ltd. 

PMID: 16807877 [PubMed - as supplied by publisher] 
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AIM: To evaluate the chemopreventive effects of aqueous Azadirachta indica (A indica) leaf 

extract (AAILE) against benzo(a)pyrene [B(a)P]-induced forestomach tumorigenesis in Balb/c 

mice. METHODS: Female Balb/c mice were divided into four groups of 10-12 animals each. 

For induction of forestomach tumors, starting from d 14 of the experi-ment, mice of B(a)P and 

B(a)P+A indica groups were given intra-gastric instillations of B(a)P (40 mg/kg), twice a week 

for four weeks. Mice of A indica and B(a)P+A indica groups were orally administered with 

AAILE (100 mg/kg), two weeks prior to B(a)P instillations till the end of the experiment. 

After 22 wk of the first B(a)P instillation, mice were sacrificed and the forestomachs were 

analyzed for development of tumors, scanning electron microscopy (SEM) and histopathology. 

RESULTS: Tumor incidence was observed to be 100% in mice that received only B(a)P. 

However, treatment with AAILE reduced the tumor incidence by 58.4% as observed in mice 

of B(a)P+A indica group when compared to that of B(a)P group. Similarly, the tumor burden 

and multiplicity were seen to decrease by 87.3% and 69.6% respectively in mice of B(a)P+A 
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indica group when compared to those of B(a)P group. Scanning electron microscopy analysis 

showed that AAILE treatment itself did not cause any abnormalities on the surface architecture 

of forestomach epithelium. In tumorous forestomach, surface disruption was observed. Over 

the forestomach tumors of B(a)P group of mice certain rounded structures were seen in 

addition to closely placed tongue-shaped squamous cells. Interestingly, these rounded 

structures were not observed in B(a)P + A indica group of mice. Histopathalogically, the 

tumors were identical and diagnosed to be papillomas. Mice from control and A indica groups 

of mice did not develop any forestomach tumors and showed normal histo-architecture. 

CONCLUSION: The present data suggest that A indica exerts chemopreventive effects against 

B(a)P-induced forestomach tumors in murine model. Because of lack of toxicity and 

ubiquitous bioavailability, A indica may play a promising role in future drug discovery and 

development as far as chemoprevention of cancer is concerned. 

PMID: 16718763 [PubMed - indexed for MEDLINE] 
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An aqueous plant extract from Azadirachta indica and its chromatographic fraction F1 (neem 

extract) exerted immunomodulating and antimetastatic activities in BALB/ c-mice. Regular 

subcutaneous administration of neem extract yielded significantly increased spleen weight and 

significant enhancement of peritoneal macrophage activity in the chemiluminescence assay, 

and activation marker CD-44 expression. The thymus weight and thymocyte counts did not 

show significant differences in the control and neem extract-treated groups, however, 

determination of peripheral blood cells revealed significant up-regulations of leukocyte 

subsets, the lymphocytes and monocytes. Flow cytometric analaysis of lymphocyte 

supopulations documented increased counts of CD-4 and CD-8 cells and an inreased activation 

marker expression on lymphocytes (CD-25) and monocytes (MAC-3) in neem-treated mice 

compared to the control animals. To evaluate the antimetastatic activity of neem extract, 

sarcoma L-1 cells and lymphosarcoma RAW cells were intravenously inoculated into 

BALB/c-mice. In these model systems the number of experimental lung and liver metastases 

decreased relevantly, however, biometrically non-significantly in neem extract-treated animals, 

as compared to the control mice which received injections of saline solutions. Neem extract 

can be regarded as an immunomodulating and antimetastatic substance which holds promise 

for further experimental and clinical investigation.                                                              
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Prostate cancer (PC) is the most prevalent cancer and the leading cause of male cancer death. 

Azadirachta indica (neem tree) has been used successfully centuries to reduce tumors by 

herbalists throughout Southeast Asia. Here the present study indicated that an ethanolic extract 

of neem has been shown to cause cell death of prostate cancer cells (PC-3) by inducing 

apoptosis as evidenced by a dose-dependent increase in DNA fragmentation and a decrease in 

cell viability. Western blot studies indicated that treatment with neem extract showed 

decreased level of Bcl-2, which is anti-apoptotic protein and increased the level of Bax protein. 

So the neem extract could be potentially effective against prostate cancer treatment.         
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The liver plays an important role in the modulation of the process of carcinogenesis, as it is the 

primary site for the biotransformation of xenobiotics including carcinogens as well as 

anticancer drugs. The present study was designed to evaluate the biochemical alterations 

occurring in the liver of 7,12-dimethylbenz(a)anthracene (DMBA) induced skin tumor bearing 

male Balb/c mice and their modulation by aqueous Azadirachta indica leaf extract (AAILE). It 

was observed that skin tumor induction caused hepatic damage characterized by a decreased 

hepatosomatic index and significantly increased (p < 0.001) activities of the hepatic tissue 

injury marker enzymes, namely alkaline phosphatase, alanine aminotransferase and aspartate 

aminotransferase. However, upon treatment with AAILE, the above-mentioned alterations, 

including the increased activities of hepatic tissue injury marker enzymes, were significantly 

reversed, which signified the hepato-protective efficacy of Azadirachta indica. Increased 

oxidative stress was also observed in the hepatic tissue of skin tumor bearing mice as revealed 

by a significant increase (p < 0.001) in lipid peroxidation levels and a decrease in reduced 

glutathione contents and activities of various antioxidant enzymes studied, namely glutathione-

S-transferase, glutathione peroxidase and glutathione reductase. The AAILE treatment reduced 

oxidative stress by decreasing lipid peroxidation levels and enhancing the reduced glutathione 
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contents and activities of various antioxidant enzymes. The activities of the xenobiotic 

biotransformation enzymes, namely cytochrome P450, cytochrome b5 and glutathione-S-

transferase, were found to be decreased in the hepatic tissue of tumor bearing mice. Treatment 

with AAILE further caused a decrease in the activity of cytochrome P450 and cytochrome b5, 

whereas it up-regulated the activity of glutathione-S-transferase. The significance of these 

observations with respect to the progress of the process of carcinogenesis is explained in the 

present research article. Copyright 2006 John Wiley & Sons, Ltd.                                     
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Male Balb/c mice were divided into four groups on the basis of their respective treatments 

wherein mice of Group I served as controls. For induction of skin tumors, mice of Group II 

and IV were injected sub-cutaneously with 7,12-dimethylbenz(a)anthracene (DMBA). Mice of 

Group III and IV were administered aqueous Azadirachta indica leaf extract (AAILE) thrice a 

week throughout the experiment. After 14 weeks of the first DMBA injection, Group II and IV 

mice developed tumors. In the tumor-bearing mice that received AAILE (Group IV), a 

significant reduction in mean tumor burden and tumor volume was observed. The tumors were 

confirmed to be papillomas and interestingly, the extent of hyper-chromatia was observed to 

be much more in skin tumors of Group II mice vis a vis the mice receiving AAILE. An 

increase in the extent of lipid peroxidation was observed in tumorous tissue of Group IV when 

compared to that of Group II mice. Glutathione (GSH) content and the activities of GSH-based 

antioxidant enzymes viz. glutathione peroxidase (GPx) and glutathione reductase (GR) 

increased significantly in the skin tissues of all the groups of mice when compared to control 

counterparts. Catalase activity was found to decrease significantly in the skin of mice, which 

received AAILE treatment only (Group III). Activity of super-oxide dismutase (SOD) 

decreased significantly in all the tumorous tissues (Group II and IV mice). In light of the above 

observations, the role of AAILE in inhibition of DMBA-induced skin carcinogenesis is 

discussed in the present study.                                                                                              

PMID: 16444585 [PubMed - indexed for MEDLINE] 
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Prophylactic dose of neem (Azadirachta indica) leaf preparation restricting 

murine tumor growth is nontoxic, hematostimulatory and immunostimulatory. 
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Significant restriction of growth of Ehrlich's carcinoma was observed following prophylactic 

treatment on Swiss albino mice with neem leaf preparation (NLP-1 unit) once weekly for four 

weeks. Toxic effects of this particular dose (1 unit), along with 0.5 unit and 2 units of NLP 

doses, were evaluated on different murine physiological systems. One hundred percent of mice 

could tolerate 4 injections of 0.5 and 1 unit NLP doses. Body weight, different organ-body 

weight ratios and physical behavior of treated mice remained completely unchanged during 

treatment with different NLP doses. All of these NLP doses were observed to stimulate 

hematological systems as evidenced by the increase in total count of RBC, WBC and platelets 

and hemoglobin percentage. As histological changes as well as elevation in serum alkaline 

phosphatase, SGOT, SGPT were not observed in mice treated with three different doses of 

NLP, the nonhepatotoxic nature of NLP was proved. The level of serum urea remained 

unaltered and normal architecture of the cortical and medullary parts of the kidney were also 

preserved after NLP treatment. Increased antibody production against B16 melanoma antigen 

was detected in mice immunized with 0.5 unit and 1 unit of NLP. Number of splenic T 

lymphocytes (CD4+ and CD8+) and NK cells were also observed to be increased in mice 

injected with 0.5 unit and 1 unit of NLP. However, NLP dose of 2 units could not exhibit such 

immunostimulatory changes; NLP mediated immunostimulation was correlated well with the 

growth restriction of murine carcinoma. In other words, tumor growth restriction was observed 

only when mice were injected with immunostimulatory doses of NLP (0.5 unit and 1 unit). 

PMID: 16684666 [PubMed - indexed for MEDLINE] 
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Induction of apoptosis is one of the most active strategies in cancer chemoprevention and the 

ability of medicinal plants in this regard has attracted major research interest. The present 

study was designed to investigate the apoptosis inducing capacity of an ethanolic neem leaf 

extract (ENLE) during 7,12-dimethylbenz[a]anthracene (DMBA)-induced hamster buccal 

pouch carcinogenesis using the apoptosis-associated proteins Bcl-2, Bim, caspase 8 and 

caspase 3 as markers. Topical application of DMBA to the hamster cheek pouch for 14 weeks 
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resulted in well developed squamous cell carcinomas associated with increased expression of 

Bcl-2 and decreased expression of Bim, caspase 8 and caspase 3. Administration of ENLE 

inhibited DMBA-induced hamster buccal pouch (HBP) carcinogenesis, as revealed by the 

absence of neoplasms, with induction of Bim and caspases 8 and 3 and inhibition of Bcl-2 

expression. Our results suggest that the chemopreventive effects of ENLE may be mediated by 

induction of apoptosis.                                                                                                          

PMID: 16436003 [PubMed - indexed for MEDLINE] 
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We have previously shown that the flowers of neem tree (Azadirachta indica A. Juss, family 

Meliaceae), Thai variety, strongly induced the activity of glutathione S-transferase (GST) 

while resulting in a significant reduction in the activities of some cytochrome P(450)-

dependent monooxygenases in rat liver, and possess cancer chemopreventive potential against 

chemically-induced mammary gland and liver carcinogenesis in rats. In the present study, 2 

chemicals possessing strong QR inducing activity were fractionated from neem flowers using a 

bioassay based on the induction of QR activity in mouse hepatoma Hepa 1c1c7 cultured cells. 

Spectroscopic characteristics revealed that these compounds were nimbolide and chlorophylls, 

having CD (concentration required to double QR specific activity) values of 0.16 and 3.8 

mug/ml, respectively. Nimbolide is a known constituent of neem leaves, but was found for the 

fi rst time here in the flowers. Both nimbolide and chlorophylls strongly enhanced the level of 

QR mRNA in Hepa 1c1c7 cells, as monitored by northern blot hybridization, indicating that 

the mechanism by which these constituents of neem flowers induced QR activity is the 

induction of QR gene expression. These findings may have implication on cancer 

chemopreventive potential of neem flowers in experimental rats previously reported.       

PMID: 16235984 [PubMed - indexed for MEDLINE] 
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We evaluated the chemopreventive effects of ethanolic neem leaf extract in the initiation and 

post-initiation phases of 7,12-dimethylbenz[a]anthracene (DMBA)-induced hamster buccal 

pouch (HBP) carcinogenesis. The frequency of bone marrow micronuclei as well as the 

concentrations of lipid peroxides, ratio of reduced to oxidized glutathione (GSH/GSSG), and 

the activities of the GSH-dependent enzymes glutathione peroxidase (GPx) and glutathione-S-

transferase (GST) in the buccal pouch, liver and erythrocytes were used as biomarkers of 

chemoprevention. All the hamsters painted with DMBA alone for 14 weeks developed buccal 

pouch carcinomas that showed diminished lipid peroxidation and enhanced antioxidant status 

associated with increased frequencies of bone marrow micronuclei. In the liver and 

erythrocytes of tumour-bearing animals, enhanced lipid peroxidation was accompanied by 

compromised antioxidant defences. Administration of ethanolic neem leaf extract effectively 

suppressed DMBA-induced HBP carcinogenesis as revealed by the absence of tumours in the 

initiation phase and reduced tumour incidence in the post-initiation phase. In addition, 

ethanolic neem leaf extract modulated lipid peroxidation and enhanced antioxidant status in 

the pouch, liver and erythrocytes and reduced the incidence of bone marrow micronuclei. The 

results of the present study, demonstrate that ethanolic neem leaf extract inhibits the 

development of DMBA-induced HBP tumours by protecting against oxidative stress. 

Copyright 2004 John Wiley & Sons, Ltd.                                                                                       

PMID: 15473007 [PubMed - indexed for MEDLINE] 

 

Int Immunopharmacol. 2005 Jul;5(7-8):1343-52. Epub 2005 Apr 12. 

Immunostimulatory neem leaf preparation acts as an adjuvant to enhance the 

efficacy of poorly immunogenic B16 melanoma surface antigen vaccine. 
Baral R, Mandal I , Chattopadhyay U. 

Department of Immunoregulation and Immunodiagnostics, Chittaranjan National Cancer 

Institute (CNCI), 37, S. P. Mookherjee Road, Kolkata-700026, India. rbaral@hotmail.com 

http://www.ncbi.nlm.nih.gov/pubmed/15914339?ordinalpos=18&itool=EntrezSystem2.PEntre

z.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum 

Immunogenecity of the poorly immunogenic B16 melanoma cell surface antigen 

(B16MelSAg) was enhanced by combining B16MelSAg with NLP in C57BL/6 mice, as 

evidenced by ELISA and flow cytometry. NLP was as effective as Freund's complete and 

incomplete adjuvant to generate antibodies recognizing the B16MelSAg. The NLP generated 

antibody was a gamma globulin with a subtype of IgG1. Splenic lymphocytes from 

B16MelSAg+NLP treated mice proliferated more rapidly in vitro when stimulated by specific 

(B16MelSAg) and nonspecific (ConA) stimulators, in comparison to the proliferation detected 

in B16MelSAg and NLP treated groups. Vaccination of mice with B16MelSAg+NLP more 

efficiently prevented the growth of B16 melanoma tumor than mice immunized with 

B16MelSAg or NLP alone. In another experiment, the immune sera (B16MelSAg+NLP) was 

mixed with B16Mel tumors and injected subcutaneously into syngenic C57BL/6 mice. Tumor 

burden was less in mice receiving a tumor along with B16MelSAg+NLP generated immune 

sera than other groups. The B16MelSAg+NLP generated immune sera induced antibody 

dependent cellular cytotoxicity specifically towards B16Mel tumor cells in vitro. We 
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concluded that NLP might be a potential immune adjuvant for inducing active immunity 

towards tumor antigens.                                                                                                        
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Chemoprevention by medicinal plants is a promising approach for controlling cancer. There is 

substantial evidence to indicate that chemopreventive agents exert their anticarcinogenic 

effects by modulation of phase I and phase II xenobiotic-metabolizing enzymes. Therefore, we 

examined the chemopreventive potential of ethanolic neem leaf extract (ENLE) on 7,12-

dimethylbenz[a]anthracene (DMBA)-induced hamster buccal pouch (HBP) carcinogenesis. 

Hamsters were divided into four groups of six animals each. The right buccal pouches of 

animals in Group I were painted with 0.5 per cent DMBA in liquid paraffin three times per 

week. Animals in Group 2 painted with DMBA as in group 1, received in addition, intragastric 

administration of ENLE at a concentration of 200 mg/kg bw three times per week on days 

alternate to DMBA application. Group 3 was given ENLE alone. Animals in Group 4 served 

as controls. All animals were killed after an experimental period of 14 weeks. Five out of six 

hamsters painted with DMBA alone developed squamous cell carcinomas in the buccal pouch. 

The HBP tumours showed an increase in phase I carcinogen activation (cytochrome P450 and 

b5) and phase II detoxification enzyme (glutathione-S-transferase, DT-diaphorase and 

NADPH-diaphorase) activities. In the liver of tumour-bearing animals, enhanced cytochrome 

P450 and b5 levels were accompanied by a decrease in phase II detoxification enzyme 

activities. Administration of ENLE effectively suppressed DMBA-induced HBP tumours, 

decreased cytochrome P450 and b5 levels, and enhanced phase II enzyme activities in the 

pouch and liver. Our results suggest that the modulation of DMBA metabolism is a possible 

mechanism for the chemopreventive effects of ethanolic neem leaf extract.                       
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