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Abstract
Introduction: Breast cancer is one of the most  
common cancers of women in the world. Many 
methods have been devised to treat breast cancer, 
such as radiation therapy, surgery and chemothera-
py. Clinical effectiveness of chemotherapy has been 
limited due to side effects, toxicity and drug resist-
ance. The studies have shown that some medicinal 
herbs have anti-cancer effects which do not cause 
side effects of chemotherapy. One of these herbs 
is Chamomile, the anti-cancer effect of which is be-
ing studied by researchers. The effect of Chamo-
mile aqueous extract on cellular survival of breast  
cancer cells T-47D,4T1 and protein level of  
caspase3 in breast cancer cells T-47D has been  
investigated in this study.

Methodology: Breast cancer cells 4T1 and T-47D 
were treated by blue extract of Chamomile with 
various concentrations, for 24 hours and then using 
MTT method, the rate of cytotoxic effect of Cham-
omile was checked on the above mentioned cells 
and following that the apoptotic effect of Chamo-
mile extract on treated cells was investigated using  
ELISA method for determining the amount of  
caspase3 protein.
 

 
 
Results: This study showed that Chamomile extract 
significantly reduced breast cancer cells survival, con-
centration-dependent, compared to the control group. 
Dependent on concentration and time, the Chamo-
mile extract also increased caspase3 protein, indi-
cating induction of apoptosis in the mentioned cells. 

Conclusion: Chamomile extract, dependent on con-
centration and time, was able to kill tumour cells  
that can arise from increasing the level of caspase3 
protein. These results can be used in future stud-
ies on the anti-cancer effect of Chamomile extract. 

Key words: breast cancer, Chamomile extract, 
caspase3, cell lines of 4T1 and T-47D



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 63WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 10, DECEMBER 2017

BASIC RESEARCH

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 16 ISSUE 7 JULY 2018

Introduction

Cancer is nowadays considered as one of the most 
important health problems around the world. According 
to the statistics of World Health Organization, after 
cardiovascular diseases, cancer is the second highest 
cause of death in the world. According to the report of the 
Iran Cancer Statistics Center, more than 51,000 new cases 
of cancer, are annually identified and 35,000 deaths occur 
each year because of cancer in the country (1).

Among female cancers, breast cancer is the most important 
health issue. Breast cancer is the most common cancer in 
women and the second highest cause of death  in women 
after lung cancer (2-6). The prevalence of breast cancer 
is different in various countries. The highest prevalence 
is in the USA and North Europe and the least prevalence 
has been reported in Asia (3). Breast cancer is rare in 
women younger than 20 years old and uncommon in 
women younger than 30 years old. The incidence rapidly 
increases up to 50 years old. Average age of cancer 
incidence is 62 years old. 94% of breast cancers occur in 
women older than 40 and only 6% has been reported in 
women younger than 40 (5). The most important symptom 
of breast cancer is a breast lump. If a lump is diagnosed 
in examination or mammography, breast cancer diagnosis 
should be proven or rejected through biopsy (6). In 
spite of affluent developments in controlling and treating 
cancer, much research has been conducted to recognize 
the mechanisms, involved in its growth and production of 
effective drugs. Moreover, a wide range of these studies 
have been allocated to medicinal herbs. 

Using various medicinal herbs, such as garlic, Echium, 
Althaea officinalis, mulberry tree leaves and Rosmarinus 
officinalis is common in traditional medicine of Iran for 
different reasons (7). The relation of Terpenoids in herbs 
with strong anti-inflammatory effects has been proven (8). 
Chamomile has active compounds such as Terpenoids 
and Flavonoids. Among these five herbs, Chamomile, in 
addition to evident antioxidant properties, contains the most 
anti-inflammatory effects. Because of its anti-inflammatory 
property, this herb is widely used for treating skin 
abnormalities as well as different types of cosmetic products 
(9). Apoptosis is cellular physiologic death which has an 
effective role on controlling body pathologic conditions. 
The diseases with infinite power of proliferation, such as 
cancer, are created as the result of a changing genome. 
The studies show that several pathologic changes lead to 
the growth of malignant cells. These changes include self-
sufficiency in cell proliferation, resistance to cell inhibitory 
signals, Angiogenesis, escaping from apoptosis, lack of 
limitation in proliferation of cell and attack on other tissues. 
One of these changes is escaping from apoptosis so that 
resistance to apoptosis is one of the potential symptoms 
of cancer. Reducing the sensitivity to apoptosis leads to 
increase of treatment threshold for classical cases such 
as radiotherapy and chemotherapy. Therefore, one of 
goals in treating cancer is activation of apoptosis paths 
(caspases) in cancer cells. In this study, two cell lines of 
breast cancer including 4T1 and T-47D were used. 4T1 is 

a mouse breast carcinoma cell which has tumorous and 
offensive properties and can metastasize from the primary 
lump to other points of the body such as lymph, blood, 
liver, lung and brain. The mentioned property makes it 
a proper experimental model for breast cancer. T-47D 
cells are also extracted from breast duct carcinoma of a 
54-year-old woman. This line of cell contains epithelium 
morphology and steroid receptors such as estrogen and 
progesterone. T-47D lacks epidermal Growth Factor 
Type 2 (her2). A few studies have investigated the role of 
Chamomile aqueous extract in preventing meiosis as well 
as apoptosis induction dependently on dosage and time 
(10). Hence in the current study, the effect of treatment with 
Chamomile aqueous on properties of cytotoxic, apoptotic 
and also effectiveness on caspase3 protein in cell lines of 
breast cancer are investigated.

Materials and Methods

1- Extraction manner
In the current experimental study, the flowering head 
branches of Matricaria chamomila herb were extracted in 
flowering season (early March). The herb was collected in 
Khuzestan Province (Dezful) in an area with geographical 
coordinates of 48 degrees and 24 minutes north and 32 
degrees and 22 minuteseast. Flowering head branches 
were dried in shade and at room temperature. To provide 
aqueous extract, chamomile dry flower was turned to 
powder by mill and mixed and boiled with distilled water. 
Then the contents inside the container were filtered 
using Whatman filter paper and the obtained extract was 
concentrated using a rotary machine. The concentrated 
solution was kept in a freezer at -80˚C until testing.

Different concentrations of chamomile aqueous extract 
were treated in culture environments including 2600-
1300-650-325 micrograms per milliliter concentrations. 
Selection of concentrations was conducted based on 
previous studies (11). 

2- Cell culture 
Cell lines 4T1 and T-47D were prepared from Tehran Institute 
Pasteur cell bank and cultured in culture environment of 
RPMI 1640, enriched with Fat Bovine Serum (FBS) of 
10% and penicillin antibiotic 5%. After reaching proper 
coating level in 96-cell plates, 10,000 cells were cultured 
in each well and were incubated for 24 hours in 37˚C and 
5% carbon dioxide and 95% of incubator moisture. The 
different concentrations of extract including 2600-1300-
650 and 325 micrograms per milliliter were added to the 
cell and they were treated for 24 hours.

3- Testing the effect of chamomile aqueous on the rate 
of cell survival
The rate of cells survival was determined using MTT test, 
as it was explained before (12-13).  Based on the activity of 
succinate dehydrogenase enzyme in mitochondria of living 
cells, this method turns MTT yellow solution to insoluble 
purple formazan crystals that can be evaluated by ELISA 
Reader machine after dissolving in dimethyl sulfoxide. The 
rate of 10,000 cells were transferred to a 96-cell plate. 
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They were incubated at 37˚C for 24 hours. Then they were 
treated by different concentration of chamomile extract 
(2600-1300-650 and 325 micrograms per milliliter) and 
finally, the volume of wells reached to 100 microliters. 

The plates, containing cell and extract, were incubated 
in the equal conditions for 24 hours. After the considered 
time, 96-cell plates were taken out of the incubator and 10 
microliters of MTT solution was added to each well and 
they were put in incubator for 3 hours. Then 100 microliters 
of DMSO was replaced with incubated environment with 
MTT and they were kept in the dark for half an hour. 

After being dissolved in DMSO, Formazan crystals create 
a purple solution the rate of which indicates the biological 
potential of treated cells. Optical absorption of plates was 
evaluated in wavelength of 570 nanometers (14).

To investigate the toxicity effect of chamomile aqueous 
extract on treated cancer cells, the following formula was 
used.
1-ODexp/ODcont×100= the rate of cells mortality 

4- Investigating caspase3 activity through ELISA 
method
To evaluate caspase3 activity, CASP3 (human) Cell-
Based ELISA Kit was used and implemented according to 
the following protocol:

1. 200 microliters of culture area containing 20,000 T-
47D cells were cultured for a night at 37˚C and with 5% of 
carbon dioxide.
2. The chamomile aqueous was added to the cells with 
different concentrations (1300, 2600 micrograms).
3. 100 microliters of fixing solution was added and 
incubated in room temperature for 20 minutes.
4. 100 microliters of quenching buffer was added and 
incubated in room temperature for 20 minutes.
5. 200 microliters of blocking buffer was added and 
incubated in room temperature for 1 hour.
6. 50 microliters of initial anti-body (anti-caspase3 or anti-
GAPDH) was added and incubated one night at 4˚C.
7. The secondary antibody (HRP-conjugated) was added 
and incubated at room temperature for 1 and a half 
hours.
8. 50 microliters of reaction substrate was added and 
incubated at room temperature for half an hour.
9. 50 microliters of stop solution was added and samples 
absorption was read at a  wavelength of 450 nanometers. 

Statistical analysis
On average experiments were calculated three times. The 
collected data were analyzed using SPSS16 software and 
two-way ANOVA test and the diagrams were drawn using 
EXCEL software.

Findings
 
The effect of chamomile aqueous extract on stopping 
cell proliferation:
The effect of different concentrations of chamomile 
aqueous extract was evaluated on the rate of cell mortality 
in cell lines. As shown in Diagrams 1 and 2, in both cell 

lines, 2,600 micrograms per milliliter concentration 
of extract in 24 hours after treatment prevented cell 
proliferation significantly in comparison with the control 
group (P<0.05). Chamomile extract lacked significant 
effect in cell cytotoxicity at  concentrations of 162 and 325 
micrograms per milliliters so these concentrations were 
eliminated as follows.

The effect of chamomile aqueous extract on caspase3 
activity
The Caspase enzyme family is of main apoptosis 
intermediates and their activity increases within apoptosis 
procedure. The results of investigating caspase3 activity 
showed that the value of caspase3 protein at 1 and 3 
hours, affected by 2600 and 1300 micrograms per milliliters 
of chamomile aqueous extract, significantly increased in 
comparison with control group (Diagram 4). Therefore, 
chamomile aqueous extract can be said to lead to cell 
mortality in breast cancer cells through caspase3 activity 
compared to control group. GAPDH has been also shown 
as an interior standard in the diagram (P<0.05).

Discussion and Conclusion

In spite of important developments in diagnosing and 
treating cancer, breast cancer is still one of the common 
problems of women. One of the goals in treating cancer is 
returning the apoptosis mechanism in cancer cells. New 
medicines have always been required and researchers all 
around the world have made a wide range of efforts to 
identify new, natural or synthesized compounds with anti-
cancer properties. The studies have shown that herbal 
medicines are more important in preventing cancer due 
to their lesser side effects (15). The chamomile aqueous 
extract through MTT method in breast cancer cells was 
investigated in this study and the obtained results of 
cytotoxicity indicated that the extract significantly and 
concentration-dependently increases breast cancer cells 
mortality in 4T1 and T-47D cell lines.

Dependent on concentration and time, the Chamomile 
extract also increased caspase3 protein, indicating 
induction of apoptosis in mentioned cells.

In this field, Janmejai, K. et al conducted a study, the 
results of which showed a significant decrease in cancer 
cells liveability after Chamomile treatment. The apoptotic 
anti-proliferative effects of chamomile extract on cancer 
cells was also observed in this study (16). As mentioned 
before, chamomile has strong anti-cancer effects. In 
a study by Asgari et al, it was observed that the rate of 
antioxidant markers activity in liver cells of rats, faced with 
oxidant composition after chamomile extract, significantly 
increased (17).

Sedighara concluded in a study that chamomile has 
antioxidant and anti-inflammatory effects. In this 
investigation, the rate of herbs’ antioxidant power and 
copper ion survival and their anti-inflammatory power 
were tested through tests for preventing serum protein 
denaturation (18). Given that apoptosis is an important  
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Diagram 1- The comparison of cytotoxicity percentage of T-47D cells, treated with concentrations of 2600, 650 and 
1300 of chamomile aqueous extract with MTT test

Diagram 2- The comparison of cytotoxicity percentage of 4T1 cells, treated with concentrations of 2600, 650 and 1300 
of chamomile aqueous extract with MTT test
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Diagram 3- The changes of caspase3 gene, affected by concentrations of 2600, 650 micrograms per milliliters of 
chamomile aqueous extract three hours after treatment

Diagram 4- The changes of caspase3 gene, affected by concentrations of 2600, 650 micrograms per milliliters of 
chamomile aqueous extract one hour after treatment
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process to control cells proliferation and remove cancer 
cells (19), as the next step, the capability of apoptosis 
creation in breast cancer cells was investigated. Caspases 
are of pivotal intermediates in apoptosis mechanism. 
During cell death process, capase3 activity first begins 
being influenced by apoptosis stimulus. By proteolytic 
failures, this caspase then causes caspase 8 and 9 
activation which are of great importance in the process of 
beginning apoptosis. It was shown in this study that treating 
T-47D cells with chamomile extract increases caspase3 
activity. The apoptotic effects of chamomile through flow 
cytometry method was investigated in the past studies but 
its accurate mechanism is unknown. 

In this study, the obtained results of morphologic 
investigation and cells survival test through MTT method 
showed that inhibitory effect of chamomile aqueous extract 
began from the low concentration (325 micrograms per 
milliliter) to 2600 micrograms per milliliter from the initial 
hours and after 24 hours of treatment, inhibitory effect 
increased on cancer cells. The obtained results show that 
in different times, by increasing the concentration, the 
rate of cancer cells survival decreases, that is probably 
because of extract effect on apoptosis path. Cytotoxic 
effect of chamomile aqueous extract can be applied 
through increasing the rate of caspase3 gene expression.
The results of this study generally showed that time and 
concentration-dependent chamomile aqueous increased 
proliferation inhibition in breast cancer cells (caspase-
dependent path).

In addition, to confirm previous findings, these data 
have proposed some evidence based on the effect of 
chamomile as an effective Chemo-preventive factor with 
apoptotic effect. The commentary studies in cell levels 
are recommended to find the mechanism of chamomile 
(Flavonoids) in molecular dimensions and also clinical 
studies for confirming the effectiveness of this compound 
on treating cancer.

Acknowledgement 
This paper is a part of Master thesis subjected to 
“investigating the cytotoxic effect of chamomile aqueous 
extract on 4T1 and T-47D cells and the level of caspase3 
protein in the breast cancer cells of T-47D” in 2017 which 
has been implemented with the support of Dezful University 
of Medical Sciences.

References

1. Mohagheghi MA, Mosani-Jarrahi A. The 3rd annual report 
of Tehran Metropolitan Area cancer Registry. Tehran: Can 
Inst Res Cen Pub; 2002.
2. Dean TN,Armando EG.Breast Cancer.In: Novak E,Berek 
JS.Novak’s gynecology.13th ed, Philadelphia : Lippincott 
Williams & Wilkins;2002:P.1375-95.
3. Walter CW, Beverly R, Susan EH, David JH, Graham AC 
. Epidemiology and assessing and managing risk.In: Harris 
JR, Lippman ME, Osborne C K. Diseases of the breast.2nd 
ed, Philadelphia :Lippicott Williams & Wilkins ;2000:175-195 
4. Crum CP, Lester SC, Cotran RS.The female genital system  
and breast.In: Robbins SL,Kumar V,Cotron RS. Robbins basic  
 

Pathology .7th ed, Philadelphia : Saunders;2003:705-717 
5. Clemons M, Goss P.Estrogen and risk of breast cancer 
.N Engl J Med 2001 Jan 25;. 344(4) : 27685. Review.
6. Green VL.Breast diseases.In: Te Linde R W, Rock 
JA, Jones HW.Te Linde’s operative gynecology.9 ed, 
Philadelphia,Pa: Lippincott Williams & Wilkins;2003:1193-98. 
7. Sharifi, F., Sheikhi, A., Behdad, M., Mousavinasab, 
N.Effect of garlic on serum adiponectin and interleukin levels 
in women with metabolic syndrome International Journal 
of Endocrinology and Metabolism 2010 (2, Spring), 68-73 
8. Govindappa M, Sadananda TS, Channabasava R, 
Raghavendra V. In vitro anti-inflammatory, lipoxygenase, 
xanthine oxidase and acetycholinesterase inhibitory activity 
of Tecoma Stans. International Journal of Pharma and 
Biosciences 2011;2:275-283.
9. Graf MD. Herbal anti-inflammatory agents for skin 
disease. Skin Therapy Letter 2000;5:3-5.
10. Cory, S. and J.M. Adams, The Bcl2 family: regulators 
of the cellular life-or-death switch. Nat Rev Cancer, 2002. 
2(9): p. 647-56.-
11. Danaei N, Panahi Kokhdan E, Manzouri L, Nikseresht 
M. The Effect of Avastin and Hydroalcohlic Extract of
Matricaria chamomilla on Cell Viability and Nitric Oxide (NO) 
Production in HT-29; a Human Colorectal Cancer Cell Line. 
Armaghane-danesh 2016; 20 (12): 1107-1118.
12. Sheikhi A, Saadati K, Jafarzadeh A, Karimi H, 
Mousavinasab N. Augmenting the expression of NKp44 
molecule and the natural killer activity in peripheral blood 
mononuclear cells from patients with malignant colorectal 
carcinoma. Drug Res (Stuttg). 2014 Jun;64(6):281-6
13. Sheikhi A, Saadati K, Salmani R, Yahaghi N, Sheikhi A, 
Siemens DR. In vitro modulation of natural killer activity of 
human peripheral blood mononuclear cells against prostate 
tumor cell line. Immunopharmacol Immunotoxicol. 2011 
Dec;33(4):700-8.
14. Sheikhi A1, Jaberi Y, Esmaeilzadeh A, Khani M, 
Moosaeefard M, Shafaqatian M. The effect of cardiovascular 
drugs on pro-inflammatory cytokine secretion and natural 
killer activity of peripheral blood mononuclear cells of 
patients with chronic heart failure in vitro. Pak J Biol Sci. 
2007 May 15;10(10):1580-7.
15. Graidist P, martla M, Sukpondma Y. Cytotoxic Activity of 
Piper cubeba Extract  in Breast Cancer Cell Lines. Nutrients 
2015; 7(4): 2707-18.
16. Janmejai K. Srivastava† and Sanjay Gupta* 
Antiproliferative and Apoptotic Effects of Chamomile Extract 
in Various Human Cancer Cells J. Agric. Food Chem., 55 
(23), 9470–9478 10.1021/jf071953k Web Release Date: 
October 17, 2007
17. Asghari S, Naderi GH, Bashardoost N, Etminan Z. The 
study of antioxidant potential of chamaemelum nobile extract 
on liver cellof rats. Journal of Herbal Drugs 2011;1:69-76.
18. Parisa Sadighara1, Abbas Barin2, Gholmreza Jahed1, 
Fateme Farjadmand. Assessment of Antioxidant Capacity 
and Anti-Inflammatory of Alcoholic Extraction of Chamomile, 
Morus, Marshmallow, Borage and Rosemary. Knowledge & 
Health 2013; 8(1):31-34.
19. Vaskivuo TE, Stenbäck F, Tapanainen  JS  Apoptosis 
and apoptosis-related factors Bcl-2, Bax,tumor necrosis 
factor-R, and NF-SB in human endometrial hyperplasia and 
carcinoma. Cancer [Internet]. Wiley Subscription Services, 
Inc., A Wiley Company; 2002; 95(7): 1463–71.

BASIC RESEARCH

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 16 ISSUE 7, JULY 2018


