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Thirty-three aqueous methanolic extracts obtained from thirty plant species, 

belonging to seventeen families were screened for cytotoxic activity against HeLa 

(Human cervical carcinoma) cells. The ability of the extracts (10 µg/ml and 1 µg/ml) 

to inhibit proliferation of HeLa cells was determined using the 3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide (MTT) dye reduction assay. 

Extracts from roots of Agathisanthemum bojeri, Synaptolepis kirkii and Zanha 

africana and the leaf extract of Physalis peruviana at a concentration of 10 g/ml 

inhibited cell proliferation by 58.3 %, 68.1 %, 75.7 % and 91.8 %, respectively. The 

remaining 29 extracts exhibited no pronounced cytotoxic activity at the tested 

concentrations. It is worth investigating the four extracts, which showed 

pronounced cytotoxic activity so as to isolate and identify the compounds 

responsible for cytotoxic activity. 
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INTRODUCTION 
 

Cancer has been managed through surgery, 

chemotherapy and radiotherapy, unfortunately 
with rather limited success. The chemotherapeutic 

agents, though effective against various types of 

tumors, are not totally free from side effects; some 
of them may even be carcinogenic [1-2]. Hence 

there is a need for the continued search for 

anticancer agents from plants as they are less 

likely to cause serious side effects [3].  Hartwell 
[4-5] listed down more than 1400 genera used in 

folk medicine to treat cancer.  
 

Plants are a rich source of structurally diverse 

chemical compounds and have been used for 
centuries to cure various ailments. Compounds 

derived from plants have been an important 

source of useful anti-cancer agents such as 

vinblastine, vincristine, paclitaxel, the 
camptothecin derivatives (topotecan and 

irinotecan) and etoposide (derived from 

podophyllotoxin) [6].   
 

Tanzania is a country blessed with a rich 
biodiversity, with natural forests containing over  

10,000 species with a high degree of diversity as 

well as endemicity [7].  Hence the possibility of 

obtaining effective drugs for various diseases is 

immense.  In the current study, extracts from 30 
plant species were evaluated for their in vitro 

cytotoxicity on human cervical carcinoma cells.  
 

MATERIALS AND METHODS 
 

Collection of plant materials 
 

The plants used in this study were sampled from 

among plants previously collected for in vitro 

evaluation of anticandida activity in 2003. They 
were collected from four regions of Tanzania 

namely Coast, Dar es Salaam, Morogoro and 

Tanga. They were identified in the field by a 
botanist and their identity was confirmed at the 

herbarium of the Department of Botany of the 

University of Dar es Salaam, Tanzania, where 
their respective voucher specimens are deposited.  
 

Preparation of plant materials and extracts 
 

The plant materials were dried in the open air 
under the sun with delicate organs like leaves 

being dried in the sun for one day and then in the 

shade. The plant materials were ground and 100 to 

200 g of each plant material was macerated with 
80 % aqueous methanol at room temperature (28 
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o
C). Maceration was carried out for two days and 

the procedure was repeated three times. Extracts 
were pooled together and concentrated under 

vacuum using a Büchi rotary evaporator (Büchi 

Labortechnik, Flawil, Switzerland) set at 40-50 
o
C, followed by freeze-drying using the Edwards 

freeze drier (Edwards High Vacuum International 

Crawley, Sussex, England). The dry extracts were 

stored in plastic containers in a freezer, at -20 °C, 
until when needed for testing. 
 

Cell culture 

 

HeLa (human cervical carcinoma) cells were 
obtained from American Type Culture Collection 

(Rockville, MD, USA). MTT (3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium 
bromide) was purchased from Sigma (St. Louis, 

MO, USA). Minimum Essential Medium (MEM), 

L-glutamine, non-essential amino acids, 
penicillin, streptomycin, tylocin, amphotericn B, 

fetal calf serum (FCS) and phosphate-buffered 

saline (PBS) were obtained from Gibco BRL 

(Paisley, Scotland, UK). Microtitre tissue culture 
plates were purchased from Falcon (NJ, USA) and 

dimethylsulfoxide (DMSO) from Sigma (Poole, 

Dorset, England). 
 

Cytotoxicity assay 
 

Extracts were first dissolved in DMSO to make 

stock solutions and then diluted in culture medium 

to yield extract solution with a final DMSO 
concentration of 0.1 %. This final concentration of 

DMSO did not affect cell viability. Cells were 

seeded onto 96-well microtitre tissue culture 

plates at 5 x 10
3
 cells per well and incubated for 

24 h at 37 °C in humidified 5 % CO2 and 95 % air 

atmosphere. Afterwards the medium was replaced 

with fresh medium containing different 
concentrations of extracts (10 µg/ml and 1 µg/ml) 

or the vehicle. The cells were then incubated at 37 

°C for 72 h. The extract-containing medium was 

then removed and cell proliferation was 
determined using the MTT dye reduction assay. 

MTT was dissolved (1 mg /ml) in PBS (0.01M; 

pH 7.4) and added to the cells and the plates were 
incubated at 37 °C for 4 h. MTT solution was 

carefully removed and 100 µl of DMSO was 

added to each well in order to dissolve the formed 
formazan crystals. The plates were read on a 

microtitre plate reader (SLT, Salzburg, Austria) at 

550 nm. The results were expressed as a 
percentage of cell survival as compared to the 

control. All experiments were performed in 

triplicate. 

 

RESULTS AND DISCUSSION 

 

Thirty-three aqueous methanolic extracts obtained 
from thirty species belonging to seventeen 

families were subjected to cytotoxicity test using 

HeLa (human cervical carcinoma) cells. The 
results (Table 1) are given as average inhibition of 

proliferation of HeLa cells as a percentage of 

control. Fifteen plant extracts showed no 

inhibition of proliferation of HeLa cells at a 
concentration of 1 µg/ml, of which 6 did not 

exhibit activity even when the concentration was 

raised to 10 µg/ml. Most extracts showed a slight 
increase of activity on increasing the 

concentration with the exception of Boscia 

salicifolia, Elaeodendron buchananii, 
Pseudolachnostylis maprouneaefolia, Securidaca 

longepedunculata and Vitex fischeri. These 

extracts probably had some nutritive values that 

enhanced cell growth hence the observed increase 
in cell proliferation when their concentrations 

were raised to 10 µg/ml (Table 1).  

 
Only seven out of the 30 screened plants showed 

inhibition of proliferation of HeLa cells of about 

25 % or more. It could be observed also that in the 

case of Agathisanthemum bojeri the activity 
varied depending on the plant part used; the roots 

were found to be active whereas the aerial parts 

were almost devoid of activity. This shows that 
these parts may contain different compounds to 

which the observed discrepancies may be 

attributed. In the case of P. maprouneaefolia, the 
stem and root bark behaved similarly in that both 

were devoid of the activity. 

 

Six out of the 30 studied plants have been 
reported to be used in folk medicine for the 

treatment of tumors, swelling, inflammation or 

cancer [8-12]. Zanha africana is used in 
traditional medicine for inflammation and in this 

study it was shown to inhibit the proliferation of 

HeLa cells. 
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Table 1: Cytotoxic activity of plant extracts (1 µg/ml and 10 µg/ml) in HeLa cells). The results are presented as the percentage average of inhibition of cell 

proliferation.  In all cases the standard deviation did not exceed 1 % (n=3)

S/N Plant species Family Specimen 

voucher No 

Locality/Source Plant part Average inhibition of cell 

proliferation (% of control) 

1 µg/ml 10 µg/ml 

1. Abrus precatorius L. Leguminosae R/S 51 Dar es Salaam/T Leaves 0.0 0.0 

2. Agathisanthemum bojeri Klotzsch Rubiaceae R/S 52 Dar es Salaam/T Roots 16.7                58.3 
Aerial parts 0.0 8.3 

3. Allophyllus africanus P. Beauv. Sapindaceae R/S 15 Coast/ T Aerial parts 1.4 33.3 

4. Balanites aegyptiaca  (L.) Delile Balanitaceae R/S 2 Morogoro/ T Root bark 0.0 0.0 

5. Boscia salicifolia Oliv. Capparidaceae R/S 21 Morogoro/ L Leaves 15.0 14.3 
6. Bridelia cathartica Bertol. Euphorbiaceae R/S 30 Morogoro/ L Stem bark 0.0 0.0 

7. Cajanus cajan   (L.) Millsp Leguminosae R/S 40 Dar es Salaam/ T Leaves 8.3 36.1 
8. Catunaregum nilotica (Stapf) Tier. Rubiaceae R/S 8 Tanga/ T Leaves 0.0 0.0 

9. Ceiba pentandra Gaertn Bombacaceae R/S 32 Morogoro/ L Leaves 0.0 29.4 
10. Chassalia umbraticola Vatke Rubiaceae R/S 28 Coast/ T Root bark 0.0 8.6 

11. Clutia abyssinica Jaub. & Spach Euphorbiaceae R/S 55 Tanga/ T Leaves 4.3 11.4 
12. Deinbollia borbonica Scheff Sapindaceae R/S 42 Morogoro/ L Roots 0.0 16.7 

13. Ehretia amoena Klotzsch  R/S 14 Morogoro/ T Stem bark 0.0 11.1 
14. Elaeodendron buchananii (Loes) Loes Celastraceae Mhoro 

12579 ZH 

Kagera/ T Root bark 14.3 10.0 

15. Eriosema psoraleoides (Lam.) G. Don Leguminosae R/S 35 Morogoro/L Stem bark  0.0 7.6 

16. Holarrhena febrifuga Klotzsch Apocynaceae R/S 31 Morogoro/ L Leaves   0.0 5.6 
17. Ocimum suave Willd Lamiaceae R/S 54 Tanga/ T Roots 0.0 0.0 

18. 

19. 

Phyllanthus reticulatus Poir 

Physalis peruviana L. 

Euphorbiaceae 

Solanaceae 

R/S 17 

R/S 5 

Dar es Salaam/T 

Tanga/T 

Aerial parts 

Leaves 

   5.7 

19.4 

14.3 

91.7 
20. Plectranthus barbatus Andrews Lamiaceae R/S 4 Tanga/ T Roots 0.0                       7.1 

     Leaves 14.3 21.4 
21. Pseudolachnostylis maprouneaefolia Pax Euphorbiaceae R/S 19 Morogoro L Stem bark

 
0.0

 
    0.0

 

     Root bark 8.6    0.0 
22. Pseudovigna argentea (Willd) Verde Leguminosae R/S 49 Dar es Salaam/ T Leaves 5.0              8.6 

23. Salvadora persica L. Salvadoraceae R/S 10 Tanga/ T Root bark 0.0 0.0 
24. Sclerocarya birrea (A. Rich) Hoechst Anacardiaceae R/S 16 Morogoro/ T Root bark 0.0 26.4 

25. Securidaca longepedunculata Fres. Polygalaceae R/S 45 Tanga/ T Root bark 22.6 0.0 
26. Suregada zanzibariensis Baill. Euphorbiaceae R/S 7 Dar es Salaam/ T Leaves   14.3 17.1 

27. Synaptolepis kirkii Oliv Thymelaeaceae R/S 6 Dar es Salaam/ T Peeled roots 10.0 68.1 
28. Tetracera boiviniana L. Dilleniaceae R/S 50 Dar es Salaam/ T Leaves 0.0 2.9 

29. Vitex fischeri Gürke Vitaceae Mhoro 
12578 ZH 

Kagera/ T Root bark 8.3 0.0 

30. Zanha africana  (Radlk.) Exell. Sapindaceae R/S 24 Tanga/ T Roots 2.9 75.7 

 
L: Collection criteria based on literature;T: Collection criteria based on information from traditional healers 
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Twenty plants (representing 67 % of those 

studied) were evaluated for the first time and three 
plants namely A. bojeri, Physalis peruviana and 

Synaptolepis kirkii were able to inhibit the 

proliferation of cells by more than 50 % when 

compared to the control. The remaining plants (33 
%) have been previously evaluated using various 

cell lines including HeLa, LEUK-P388, CA-9KB, 

WI-38, SARCOMA (YOSHIDA ASC), 
SARCOMA (YOSHIDA SOLID) and THPI. The 

reported results ranged from being inactive to 

being very active [13-20]. As seen from the 
results (Table 1), four plants namely A. bojeri, P. 

peruviana, S. kirkii and Z. africana displayed high 

activity inhibiting cell proliferation by 58.3 %, 

91.8 %, 68.1 % and  75.7 % respectively, at a 

concentration of 10 g/ml. These plants therefore 
deserve further evaluation so as to isolate the 

active cytotoxic compounds. These plants were 

initially collected through interviews with 

traditional healers who reported that they were 
used for the treatment of candidiasis. The 

dichloromethane and ethanolic extracts of Z. 

africana have been reported previously to show 
moderate activity on LEUK-P815 cells at a 

concentration of 1.25 g/ml [17]. The 

dichloromethane extract of the root bark was also 
reported to be active on HeLa cells at a 

concentration of 6.5 g/ml while the ethanolic extract 

was inactive at 200 g/ml [18]. The dichloromethane 

extract of the same plant part at the concentration 
of 6.75 g/ml was active on CA HUMAN 

COLON-CO 115 cells while the methanolic 

extract at a concentration of 100 g/ml was 

inactive [21]. 

 
In the present study the aqueous methanolic 

extract of the roots of Z. africana was found to be 

active even though previous studies have 
indicated that alcoholic extracts were inactive. 

Further study could be done on the plant to 

include non-polar extracts and using several cell 

lines since cytotoxic compounds act differently on 
various cell lines. 
 

CONCLUSION 
 

From this study it can be concluded that four 

extracts of plants obtained from traditional healers 

exerted more than 50 % inhibition of proliferation 
of HeLa cells when compared to the control. It is 

suggested that these plants be studied further so as 

to isolate the compounds responsible for cytotoxic 
activity.  
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