
 

 

 

 

 

 

Ayurvedic Herbs and Oncology 

A Research summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Turmeric (Curcuma longa)  

 

Wide range of anti-tumor activities
1 

� Interferes with cell cycle – inhibit cyclin D1 and cyclin E 

� Promotes apoptosis – activation of caspases 

� Anti-proliferation – inhibit HER-2, EGFR and AP-1 

� Inhibits survival – block PI3K/Akt pathways 

� Blocks inhibition – down-regulation MMP-9 

� Anti-angiogenesis – (-) vascular growth factor – VEGF 

� Inhibits JAK-2 and STAT-3 

Adjunct Therapy 

� Chemosensitizer:
2
 

� Demonstrates potentiation in chemotherapy in many in-vitro and in-vivo studies.  

� Colon cancer 

� Prostate cancer 

� Pancreatic cancer 

� Breast cancer 

� Ovarian cancer 

� Cervical cancer 

� Lung cancer 

� DMC, a constituent of Curcuma longa, down-regulates proteins that 

create resistance to Cisplatin, a lung cancer chemotherapy via the PI3K-

Akt-snail pathways.  

� By doing so, less chemotherapy is needed for efficacy and non-small 

lung tumor cells become more sensitive to chemotherapy, reducing 

cytotoxicity to normal lung tissue
3
.  

Primary prevention
2
 



 Curcumin blocks protease-mediated activation of NFĸB. 

 

 

 

Prevention in clinical study 

� 25 patients with variety of pre-cancerous lesions were given 500mg/day curcumin for 4 

months.
2
 

� Progressive increase in dose up to 12000mg/day, in the absence of Grade 2 or higher 

side-effects. 

� Only 1 patient developed frank malignancy. 

� 7 patients had histologically improved lesions. 

� Others had stable lesion during the course of treatment. 

� Upregulates the expression of tumor suppressing gene DLEC1.
2
 

 

Treatment of colorectal cancer 

� 15 patients with drug-resistant colorectal cancer given 440 - 2200mg/day of curcumin.
2
 

� Researcher observed 59% decrease in Glutathione-s-transferase and Malondialdehyde. 

� 33% of patients, that is 5 out of 15, had radiologically stable disease at 4 months.  

� Follow up studies demonstrated, oral dose of 3600mg/day of curcumin was required to 

attain most effective therapeutic dose in cancerous tissue.
2
 

� Promoted healthy intestinal flora which decreases recurrence after remission.
2
 

 

Effects on HeLa cervical cancer cells 

� Induces cytotoxic cell death in cervical cancer calls
2
 

� Does so at least in part due to inducing chromosomal Damage 

 

� Treatment of Chemotherapy/radiation induced oral mucositis
2
 



 

� Curcumin mouthwash significantly decreased erythema and ulcerations 

 

� Curcumin was more effective than chlorhexidine mouthwash 

 

� Breast cancer Bone Metastases 

� Breast cancer bone metastases is a common complication of breast cancer that drives 

osteolysis via a feed-forward loop.  

� Curcumin inhibits this loop (via inhibition of osteolytic growth factors and peptide 

signaling).  

� Curcumin may act as a prodrug, enhancing bone protection from cancer cells both 

specifically and local to the cancer environment
4
. 

 

Ashwagandha (Withania somnifera) 

 

� Following effects on cancer cell lines:
5
 

� Decrease levels of NFκB 

� Suppression of intercellular TNF-ɑ 

� Potentiates apoptotic signals 

� Tumor preventive effect on urethane-induced lung tumors.
5
 

� 100% of control developed cancer 

� Only 25% developed tumor in Ashwagandha fed mice 

� Showed antiproliferative effects against human breast cancer (MCF-7), colorectal (HCT116), 

hepatocellular carcinoma (HepG2) cell lines
5
 

 

� Arrested cell cycle at S phase 

 

� Increased caspase-3 activity 

 

� Exhibits cytotoxic effects against human T-cell lymphoma cells
5
 

 

� Induces Immunogenic Cell Death 

� Increased intracellular calcium levels and reactive oxygen species production 



 

� Immuno-modulation:
5
 

� Inhibited pStat-3 expression; stimulated selective TH1 immunity 

� Promoted proliferation of CD4(+)/CD8(+), NK cells, along with T-cell activation.  

 

Withaferin A 

� Colon Cancer lines: 

� Inhibits Notch-1 signaling in colon cancer cells and down regulates
i
pro-survival 

pathways, ie Akt/NF-kappaB/Bcl-2, in HCT-116, SW-480, and SW-620. 

� activated c-Jun-NH(2)-kinase-mediated apoptosis 

� Inhibits STAT-3 activity (in HCT116 cells)
5
 

� Breast cancer cells in culture and in-vivo:
5
 

� Inhibits cell migration and invasion of breast cancer cells. 

� Causes G2 and mitotic arrest, both in estrogen-independent and estrogen-

responsive cell lines. 

� Decreased skin tumor formation
5
 

� Suppressed tumor induced upregulation of ACC1 

� Demonstrates anti-proliferative and anti-metastatic activity. 

Leukemia  

•  

Glioma 

� Alcoholic extract of leaves containing Withaferin A, Withanone, and Withanolide A:
6
 

� Inhibited the proliferation of glioma cell lines; dose-dependent activity. 

� Water extract of leaves:
6
 

� Anti-metastatic: 35-75% decrease in cell migration. 

� Anti-proliferative: arrest cell growth at low concentration, apoptotic at high 

concentration. 



� Water-extract Withania somnifera activate multiple glioma cell pro-apoptotic pathways in vitro, 

suppressing
4
: 

� Cyclin D1 

� Blc-xl 

� P-Akt 

� Reduced tumor burden in both tumor volume an angiogenesis by inhibiting tumor-promoting 

proteins in vivo, such as
4
: 

� NF-κB 

� p-Akt,  

� VEGF 

� HSP70 

� PSA-NCAM 

 

Colon Cancer 

� Standardized root extract used to treat azoxymethane-induced colon cancer in mice
6
. 

� The herb induced apoptosis by inducing: 

� Intrinsic and extrinsic pathways 

� Activating, caspase-9, caspase-8, caspase-3, PARP cleavage, etc. 

Boswellia serrata  

� Ehrlich ascites carcimona in mice:
7
  

� Boswellia improved lifespan by 25% 

� Reduced tumor size by 24% 

� Boswellic acid administration effective in tumor models of:
8
 

� Ehrlich Ascitic Tumour (EAT)  

� Ehrlich Ascitic Carcinoma (EAC)  

� Sarcoma- 180 tumour models 



� Human colorectal cancer cells 

Tumor growth inhibition was associated with supporession of NFĸB and PARP-induce cleavage of cells 

 

 

Prostate Cancer 

� LNCaP and PC-3 cell lines predominantly produce Akt1 and Akt2 signaling molecules:
9
 

� Boswellia extract inhibited phosphorylation – blocking several cellular mechanisms. 

� Apoptotic effect on cancerous cells. 

� Boswellic acid also activates caspase-3 and caspase-8 in Prostate cancer cells:
9
 

� This leads of apoptotic cascade and cellular cleavage.  

 

Breast Cancer 

� Essential oil of 7oswellia had a tumor specific effect of:
10

 

� Inducing caspase-3, -8, and -9, within 1 hour of essential oil administration. 

� Oil suppressed inter-cellular networks, thus reducing invasive nature of tumor cells. 

� Also, tumor-specific disruption of cellular function 

� Atk1 phosphorylation blocked immediately after application of essential oil.  

� Treatment with Boswellia extract promoted:
10

 

� Increased expression of tumor suppressor P53 gene 

� Dose dependent effect on breast cancer cell lines: MDA-MB-231 and HEK 293 cells 

 

Brain Metastasis from Breast CA 

� Administration of Boswellia help to reverse brain metastasis:
10

 

� Patient with brain metastasis that was unresponsive to standard therapy. 

� 10 week therapy: 800mg, three times a day.  



 

 

Cerebral edema with Brain tumor 

 

� 44 patients with primary or secondary malignant tumors:
10

 

� Assigned randomly to radiotherapy plus either Boswellia (4200mg/day) or a placebo.  

� Outcomes:  

� 60% of patients demonstrated >75% reduction in cerebral edema. 

� Only 26% had reduction in placebo group. 



Brain Cancer 

 

� Cerebral edema is a side effect of brain tumor removal and chemo or radiation therapy
11

. 

� Patients that received oral Boswellia had a significant reduction in cerebral edema and 

as well as stabilized tumor burden 

� No adverse effects were reported 

 

Colorectal Cancer 

 

� Colorectal cancer induced in mice by implanting human colorectal cancer cells.
10

 

� Treatment with acetyl-11-keto-beta-boswellic acid.  

� Inhibit growth of tumor cells compared to control 

� Exhibits effects comparable to 5-fluorouracil on HCT 116 cells 

� Inhibit metastasis to other organs compared to control 

� Reduced markers of proliferation and angiogenesis, Ki-67 and CD31, respectively. 

� Boswellia also inhibits NFκB in cancer cells.  

� QSAR suggests that it targets nuclear factor-kappa protein kinase
10

 

� Boswellic acid decreased multi-drug resistance in human ileocecal adenocarcinoma
10

 

 

� Acetyl-11-keto-β-boswellic acid (AKBA) decreased p-glycoprotein activity 

 

 

 

 

 

Neem (Azadirachta indica)  

 



Key Activities 

� Laboratory and Animal studies have confirmed the following anti-tumor activities:
12

 

� Anti-proliferation 

� Promote apoptosis 

� Anti-angiogenesis 

� Anti-oxidant 

� Enhances host immune response against tumor cells 

 

Colon tumors 

� Rat model of colon cancer were induced with 10 or 20 week treatment with dimethylhydralzine 

(DMH).
13

 

� 100% of rats treated with DMH alone for 20 weeks, developed colon tumors. 

� Treatment with Neem among rats with tumor demonstrated: 

� Neem leaf extract given 3x/week on alternate days.  

� Blocked progression 

� Reversal of tumors 

 

Activation of immune system 

� Neem leaf extract applied to cell cultures derived from healthy humans and human head and 

neck carcinomas.
13

 

� Extract stimulated macrophages to release IL-12. 

� Demonstrating the activation of Natural Killer cells. 

� Activated certain monocytes and lymphocytes. 

� This effect is exerted by neem leaf glycoproteins.
13

 

Nimbolide 

� Demonstrated activation anti-oxidant enzymes (GSH, GPx, GST, SOD, and CAT), a 

chemopreventive effect.
13

 



� Modulation of phase-II liver enzymes – promoting detoxification.
5
 

� Stimulate lymphocytes, monocytes, and NK cells.
5
 

� Inhibit NFκB  down regulate tumor cell proliferation and other survival mechanism. 
13

 

� Promotes apoptosis
14

 

� Arrests the cell cycle by inhibiting PI3K/Akt signaling
15

 

 

Gedunin (limonoid)
16

 

� Inhibits angiogenesis 

� Down-regulates VEGF and HIF-1α 

� Inhibits NF-κB and IKK 

 

Desacetyl nimbinene
17

 

� Induced apoptosis in breast cancer cells via accumulation of ROS 

 

� Increased JNK activity and decreased activity of p38 

 

 

Neem and Holy Basil
18

 

� Combination of these herbs was given to Wistar mice with fore-stomach cancer.  

� Co-administration of herbs promoted: 

� Modulation of oxidant-antioxidant system 

� Inhibition of tumor cell proliferation and angiogenesis 

� Induction of apoptosis among tumor cells. 

� The combination suppressed tumor formation in mice suggesting efficacy in primary prevention.  

Breast Cancer
19

 

� Regulated hormonal signaling to breast cancer cells, inhibiting growth  

� With the addition of doxorubicin, neem reduced tumor growth and production in all groups.  



� Downregulates proliferative signaling using hormonal regulation as well as direct constituent 

regulation. 

Guduchi (Tinospora cordifolia)  

Immuno-modulation 

� Administration of guduchi has shown: 

� Enhanced phagocytic activity of macrophages.
20

 

� Dose dependent enhancement of humoral and cell-mediated immunity.
21

 

� Given to healthy mice, Guduchi enhanced concentration of IL-2, IFN-g, TNF-a.
22

 

� Given to formalin-induced arthritic mice, Guduchi was as effective as indomethacin in 

anti-inflammatory effect
23

. 

 

Anti-tumor activity 

� Intra-peritoneal administration in tumor bearing mice demonstrated effects on immune cells:
24

  

� Macrophages exhibited enhanced: 

� Phagocytosis 

� Antigen presenting 

� Secretion of cytokines: IL-1, TNF and RNI 

� T-cell lymphocytes activity also enhanced “spontaneously”. 

� Authors observe TC-extract destabilizes lymphocytes directly and indirectly. 

� TC-extract slowed down tumor growth and increased life span.  

� TC-extract also had bone-marrow activating effect in tumor-bearing mice.
23

 

� Concentration of bone-marrow derived macrophages increased dose-dependently. 

� These macrophages produced IL-1 and TNF – in response to polysaccharide from 

Guduchi.  

� TC-extract showed a regenerative effect on the Thymus
6
 

� Enhanced proliferation of thymocytes in tumor-bearing mice. 



� TC-extract enhanced thymic growth promoting cytokines: IL-2 and IFN-γ; while blocking 

apoptotic caspase pathway. 

 

Neuroblastoma
3
 

� Induced cell differentiation and apoptosis in IMR 32 cell line 

� Increased levels of mortalin and Rel A subunit of NFkB leading to apoptosis 

� Decreased levels of anti-apoptotic marker Bcl-xl 

� Anti-metastatic 

� Decreased cell migration and levels of neural cell adhesion molecule and MMPs 

 

Adjunct therapy 

� Study of comparative and complementary effects of guduchi and cyclophospamide on tumor 

bearing mice.
25

 

� Tinospora treated mice had 58% reduction in tumor volume. 

� Cyclophosphamide treated mice had 64.7% reduction. 

� Co-administration resulted in 83.5% reduction 

 

For more information contact us via Jared@Ayush.com 
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