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Figure 1.1. Oesophageal cancer incidence rates in selected international 

populations (Data Source: Parkin .t a/., 2002) 

1.3.2 Comparisons within the African Continent and South Africa 

Differences in the incidence rates of DC within the African continent have also been 

found to exist. There are three noticeable charateristics in the occurrence of DC in 

Africa. The first being the geographical distribution, the second the changing pattern 

of frequency with time and third, the disparity in the sex ratio. The incidence in parts 

of East, Central and South Africa is among the highest recorded anywhere in the 

world while in West Africa it is virtually unknown. Sharp gradients in frequency from 

very high to very low within East, Central and South Africa also exist (Cook and 

Burkitt, 1971). In all these areas DC is reported as being more common in men than 

in women but the sex ratio varies from 12: 1 in west Kenya to 1.5: 1 in parts of South 

Africa. The geographical distribution suggests strongly that some environmental 

factor is involved in the development of DC. 

Population-based cancer registry data from certain regions in Africa (Parkin et al., 

2002) also show the ASIRs between males and females to vary considerably (Figure 

1.2) with high incidence rates in some countries, particularly in Zimbabwe and 

Uganda and low incidence rates in Mali, The Gambia and Algeria. 
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Figure 1,2. Regional and local oesophageal cancer Incidence rates 

(* = population-based cancer registry data; 1# = pathology­

based cancer registry data) (Data Source: Parkin at a/., 2002 & Mqoql 

at al., 2004) 

The results presented for South Africa are from pathology-based data published by 

the National Cancer Registry (NCR) and are therefore not comparable to those of 

population-based registry data due to the nature of information gathering although at 

a glance one can note that the rates in white South Africans are close to those 

reported among white American (SEER rates) arid rates in South African Asians 

(males and females) are 2.5 times lower than those reported in Bombay, India. 

Based on pathology-based incidence data, the NCR ranks cancer of the oesophagus 

as the fifth most common cancer in all males and the most common cancer in black 

males. Geographic variation in the incidence of this disease has also been observed 

and a 15-fold difference exists between high-risk Southern African men and low-risk 

Western African men. In women, the difference is 20-fold between high-risk Southern 

Africa and China and low-risk Southern Europe (Parkin at a/., 1999). 

In 2003, a report produced by the NCR on the incidence of histologically diagnosed 

cancer in South Africa between the period 1996 - 1997 showed that 3157 new OC 

cases were reported in males and 1665 in females (Mqoqi at a/., 2003). On average, 

black males comprised 86% of all OC cases per year and had the highest incidence 

rates with an ASIR ranging from 16.8 per 100 000 in 1996 to 16.2 per 100 000 in 

1997. Among black females, OC was the third leading cancer and comprised on 
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13 20 33 2.8 
8 13 21 1.8 
6 17 23 1.9 

20 14 34 2.9 
and adnexa 34 27 61 5.1 

Diseases of the ear and mastoid 1 6 7 0.6 
Diseases of the 24 25 49 4.1 
Diseases of the 64 48 112 9.4 

81 85 166 14.0 
48 66 114 9.6 

14 19 33 2.8 

79 39 118 9.9 
0 1 1 0.1 

91 72 163 13.7 

78 63 141 11.9 

3 8 11 0.9 
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Zulu names were indicated on the questionnaire so as to prevent any 

misclassification since the same plant can be known by various ethnic names. All the 

names by which each plant was known within the Eastern Cape Province was 

indicated on the questionnaire. The questionnaire was initially piloted amongst 

residence of the Eastern Cape Province and certain questions rephrased. 

Table 3.2. Plants commonly used as dietary supplements 

, It,. . ' ; 

,Common 'name , Farrirty, 
. ) 

idolo lenkonyana (X) Rumex lanceolatus Thunb. Polygonaceae 

idumbe (Iomfula), idumbi (Z) Colocasia esculenta Araceae 

iGuzu (X) Physalis viscosa L. Solanaceae 

imbabazane, uralijane (X) Uriica urens L. Urticaceae 

imbilikikane (X), iMbicane Chenopodium album L. Chenopodiaceae 

inlaba (X) Sonchus oleraceus L. Asteraceae 

intebe (X, Z) Zantedeschia aethiopica (L.) Sg Araceae 

isinama (X) Amaranthus asper L. Amaranthaceae 

isiqwashumbe (X) Raphanus raphinastrum 

Iwatane (X) Raphanus nasturtio aquatica L. Brassicaceae 

isilhate (Z) Oxalis corniculata L. Oxalidaceae 

umdiza wethafa (Z) Sida dregei Burtt. Davy Brassicaceae 

umhlabangubo (X), uqadolo (Z) Bidens pilosa L. Asteraceae 

umsobo wehlali (X) Solanum nodiflorum Solanaceae 

umsobosobo, umsobo wenja (X), Solanum nigrum Solanaceae 
umsobo ~Zl 
Umtyutyu, unodlomboyi (X), umbhido Amaranthus hybridus L. Amaranlhaceae 
~Z) 
uNongotyozana, nonyongwana, Centella asiatica L. Umbelliferae 
in~ongo (Xl, icukudwane (Z) 

uqupose (X), imbuya (Z) Amaranthus thunbergii Moq. Amaranlhaceae 

uselwa-iwenyoka (Z) Coccinia rahmanii Cogn. Cucurbitaceae 

uvevane (X, Z) Sida rhombifolia L. Malvaceae 

X = isiXhosa name 
Z = isiZulu Name 

33 
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Table 3.3. Plants used as traditional medicines 

.Com",on name 
iGqwaka (X), umhlawazlzC umhlawazi (Z) 

ikhwane (X) 

Imbilikikane (X), iMbicane 

imPepha (X), impepho 

iNdlebe ye-bokwe (X), amanzemnyama, ishwaga 
(Z) 
iNxinene (X), inhlungunyembe (Z) 

inzininiba (X), umsuzwane (Z) 

itolofiya (X) 

uBobo (X) 

Ubuhlungu bethata (X). isihlungu (Z) 

Ubuvima (X). Ibuvimba (Z) 

uhlololwane (X), idolo-Ienkonyane-elimhlophe. 
uhladlwana olukhulu (Z) 
umAsibele (X), umBangabanga, uAasibele, 
idololenkawu, umaSibe, umAsibe, uMasibele (Z) 
umathunga (X) 

umayime (X) 

umbhanga bhanga (X), uboqo, ugwanya (Z) 

umbhewe, umhlashosana (Z) 

umHlaba (X), uNomaweni, iKhala (Z) 

umHlonyane (X) 

umnyamanzi (X), umtoli, umNgamanzi (Z) 

umTentekwane (X), iNtenendkiwane, 
inTentekiwane, isiThende, isidhende (Z) 
umThombe (X), inTendekwane (Z) 

umuNga (X) 

umvumbangwe (X) 

umyama (X), umnama, umZungulwa (Z) 

uNongotyozana, nonyongwana, inyongo (X). 
icukudwane (Z) 
uSingalamaxegwazana (X). umkhokha wehlathi, 
umkoka (Z) 
uTywala bentaka (X), ubukhwezane, uguguvama, 
umphema (Z) 
u-vuma (X), umlahlama, umhlatholan (Z) 

uxobo (X, Z), uklenya (Z) 

x = isiXhosa 
Z = isiZulu 

Mariscus congestus (Vahl.) C.B.CI. 

Chenopodium album L. 

He/ichrysum cymQsum (L.) D.Don 

Pe/argonium sp. cf. inqinans (L.) L'Herit 

Acokanthera oppositifolia (Lam.) Codd 

Lippia javanica (Burm. F.) Spreng. 

Opuntia vulgaris Mill. 

Dalbergia obovata E. Mey. 

Teucrium reparium Hochst. 

Withania somnifera (L.) Dun 

Hypoestes aristata (Vahl) Soland. Ex 
Roem. & Schult. Var. alba Balkwill 
Deinbollia oblongifolia (E. Mey. ex Arn.) 
Radlk. 
Eucomis autumnalis (MilL) Chitt.subsp. 
autumnalis 
Brunsvigia sp. 

Solanum mauritianum Scop. 

Pleridium aquilinum subsp. aquilinum 

Aloe Ferox Mill. 

Artemisia afra Jacq. Ex Wild 

Acacia caffra (Thumb.) Wilid 

Maesa lanceolate Forsk. var. rufescens 

Ficus craterostoma Warb. Ex Mild Br. & 
Burr. 
AcaCia karroo 

Datura stramonium L. 

May tenus acuminata (L.t) Loes 

CenteJla asiatica L. 

Convolvulus farinosus L. 

Lantana rugosa Thunb. 

Turraea floribunda Hochst 

Gunnera perpensa L. 

34 

Celastraceae 

Cyperaceae 

Chenopodiaceae 

Asteraceae 

Geraniaceae 

Apocynaceae 

Verbenaceae 

Cactaceae 

Fabaceae 

Labiatae 

Solanaceae 

Acanthaceae 

Sapidaceae 

Amaryllidaceae 

Amaryllidaceae 

Solanaceae 

Dennstaedtiaceae 

Aloeaceae 

Asteraceae 

Mimosaceae 

Myrsinaceae 

Moraceae 

Mimosaceae 

Solanaceae 

Celastraceae 

Umbelliferae 

Convolvulaceae 

Verbenaceae 

Meliaceae 

Gunneraceae 
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3. 

ratio test was to 

"'l"Ilrt:>"' .. ::, of 

were 

was used as 

were 

was An 

was created between each 

as shown in 

Table 3.5. Never-smokers who were also never-drinkers were used as the 

test 

the the main and main OTT"",.."'" 

terms. 

r"'~~T".n to show the ... "" ...... .., and 

cell contained the OR and 95% CI for a combination of tobacco and alcohol exposures 

between the 

Tobacco use 

o 

1-14 4 5 6 

14.1 + 7 8 9 

39 
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3.14. 

and were 

calculated to the of these two risk factors for the 

is the of cases that not occur if tobacco 

or were removed from the the 

each of the two factors was calculated in the 

these would of the 

was done the 

the from the 

used: 

3.15 considerations 

of the 

the Ethics Committee of the of 

Town and Bisho Ethics of the Eastern 

were informed of the purpose and nature of 

of 

of a 

the 

to 

that 

was 

the benefits the or 

withdraw at any of care that 

receive at the 

the 

For 

the 

consent was obtained from each 

their thumb 

in addition to the 

Research 

to with 

a 

were also be 

records. 

for 

consent form. 

unrelated to 

to a 
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4.1 

Data 

1188 

males and 1 

tumours in 

similar to 

Table 4.1 

Variable 

Sex 

Residence 

to tumour 

uamous cell carcinoma 

The 

the cases and 

et al. in 

of cases and controls 

$44 

45-54 

55-64 
64-74 
75+ 

Female 

Rural 

1 to 7 

8 and more 

41 

125 (1 

209 
197 

87 (13) 

336 

416 

254 

260 

160 

42 

the us and 

ratio was 1.9 

tumour 

was either or 

to 

. the 

cases is 1 :1, 

Iran. 

225 (1 
400 

567 

362 

430 
427 
71 
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indicates 

years 

Variable 

of 

most 

were 

cases were in 

oe:SOIDniiloteSI cancer a,;:t,I:tU'''''1 

45-54 

55-64 

Males 

1.39 

1.08 

Rural 1.56 (1.1 

1 to 7 0.90 

8 and more 0.50 

areas. 

::::: 1 

Females 

0.97 

1.10 

1 18 

1.23 

0.63 

0.43 

P=0.0001 

a 

of 

8 or more 

In 

a 

1.1 

PSO.05 indicates a "'IT.,..o,,, association 
cancer. 
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5.1 Effect of tobacco-related variables on OC risk 

5.1.1 status 

5.1 and 5.2 show the of 

risk in 

to risk and a 

on 

one 

second 

total 

have been found to be 

was observed across the in all of the baICC()-rE:!lated variables. 

current and smokers were to have a 2.4 

increase in risk with non-smokers. accounted 

for 82% of males. It must be the number of males as 

current smokers was low reason for this be many 

may 

In current and 

in 

where 

5.1.2 

current and 

DC ::: 

of 

were to have a 2.2 

non-smokers. A 

CI . In 

were smokers at some in 

an 

with 

4-

with 

and 

however are not as the same 

various other forms of tobacco. A monotonic 

was observed across all 

smoked 7 or 

more a 4.4-times 

2. those 7 or more had an 

43 
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almost 

1 

in to :::: 95% CI 3.99-

the indicated commercial 

Most was the use of the 

exclusive as 

smoked 7 or more 

5.1.3 

In 

1 

2.47 -

of 

,... n:"::",, 0 i n to 

tobacco use 

total use, males more 

of the data on a 

that 

all males who 

some of 

to 

:::: 3.1 

use data were 

did not chew tobacco or use 

more than 14.5 grams of tobacco 

more than 14.5 

to non-smokers 

cases, the 

current smokers was 1 

tobacco. Hence the 

cell was ovltro,'Y1 small the 

44 

to 

Hn'wP'vpr' an 

of 

14.5 of 

risk 

A re-

of 

results also 

had a 4.5-times a 

1.46-

estimate for the 

CI 

size in this 
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of to tobacco 

chew tobacco. The ratio for snuff use among 

CI 1 1 

to 

Based on a 

2. 

2. 

cancers in the 

45 

that not 

non-smokers was 2.01 

controls was 

risk 

if 

as 

CI 

the 
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5.1 

in males. 

variables 

- ~-~ , ,,-

Commercial .... 'I'1<::i'<>ltt"''' 

No. of 

Hand-rolled 

No. of hand rolled 
per 

-----.. -.~.~-----------.-------. 

No. of per 

Non-smokers 
Current 
Past 

Non-smokers 
Current 
Past 

Non-smokers 
1-4 
5-9 
10+ 

Non-smokers 
Current 
Past 

Non-smokers 
1-3 
4-6 
7+ 

Non-smokers 
Current 
Past 

.~---.~----.--.. ----. 
Non-smokers 
1-3 
4-6 
7+ 

--.. --------.. -~----------
per Non smokers 

1-7 
7.1-14 
14.5+ 

Non smokers 
1-7 
7.1-14 
14.5+ 

cancer 

Cases 

23 
65 
246 

23 
51 
164 

23 
71 
50 
96 

23 
51 
118 

23 
54 
69 
41 

23 
30 
112 

23 
50 
43 
44 

23 
58 
93 
156 

Controls 

145 
176 
300 

145 
174 
206 

145 
123 
120 
135 

145 
106 
127 

145 
80 
93 
57 

145 
35 
125 

145 
69 
51 
37 

145 
153 
157 
162 

with 

1.00 
2.47 (1 
5.35 

1.00 
1.89 (1 
5.03 

1.00 
3.48 
2.57 (1 
4.93 

1.00 1.00 
4.40 4.23 
4.53 (2.60-7.90) 4.29 
4.74 4.40 

1.00 
5.82 
5.92 

1.00 
4.69 
5.49 
8.18 

1.00 
2.39 (1.38-4.1 
3.92 1) 

1.00 
5.53 
5.65 

1.00 
4.58 
5.23 
7.72 

6.43 6.27 

-_ .. _------_ .... _. ._----_._-------_._---------_ .. -_ ... _--_ ...... 
23 
11 
25 
28 

145 
58 
73 
43 

.... __ ._--------_.---------_._-~~---.... - ... - .. -.. ------
per Non smokers 

1-7 
7.1-14 
14.5+ 

cancer. 

23 
47 
68 
128 

46 

145 
95 
84 
119 

1.00 
3.04 (1 
5.28 
7.20 

1.00 
3.01 (1 
5.24 
7.05 

obtained from likelihood-
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Table 5.2 Odds Ratios of cancer with 

variables in 

variables Cases Controls 

Non-smokers 140 422 1.00 1.00 
Current 32 33 2.92 (1 2.23 (1 
Past 164 112 4.53 3.80 

Commercial Non-smokers 140 422 1.00 1.00 
Current 16 17 3.00 (1 2.23 (1 
Past 66 48 4.64 3.94 

No. of Non-smokers 140 422 1.00 
1-4 29 37 2.17 (1.25-3. 
5-9 28 17 4.64 1 
10+ 24 12 7.03 5.66 

Hand-rolled Non-smokers 140 422 1.00 1.00 
Current 21 16 4.11 2.99 (1 
Past 71 48 4.72 4.02 

No. of hand rolled Non-smokers 140 422 1.00 
per 1-3 36 29 3.95 (2.29-6.81) 

4-6 46 26 5.58 
7+ 10 7 4.67 (1.71-1 

Non-smokers 140 422 1.00 1.00 
Current 21 13 5.10 3.67 (1 
Past 85 45 5.80 4.85 

No. of Non-smokers 140 422 1.00 
1-3 44 33 4.22 
4-6 41 16 7.76 
7+ 18 6 8.54 

per Non smokers 140 422 1.00 1.00 
1-7 59 81 2.20 (1 2.02 (1 
7.1-14 71 35 6.53 5.68 
14.5+ 64 26 7.39 5.60 

Non smokers 140 422 1.00 1.00 
1-7 13 20 1.94 
7.1-14 7 7 3.02 (1 
14.5+ 12 5 7.56 

per Non smokers 140 422 1.00 1.00 
1-7 46 61 2.28 (1 2.07 (1 
7.1-14 64 28 7.48 6.50 
14.5+ 52 21 7.30 5.57 

age, years 
for total grams ethanol per obtained from likelihood-ratio 

:50.0001 a association between exposure and 

47 
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5.3 on OC risk 

The risk for variables in males and females are 

in Tables 5.3 and 5.4 

5.3.1 

and females were 

for total 

into 'never' and 'ever' drinkers. After 

male had an almost 

3.5-fold increase in risk a 

risk OR=1.60-3.11 ) 

and commercial as 

was 

monotonic was observed across 

Increased 

and a 

in 

Males and females was observed in 

week 

OR ::: 

",,,,,,ru,,,,n for 

much less of the maize beer as a of 

its link in the Province of 

alcohol consumers, maize beer was consumed males and of 

consumed 

In <>n.r"T1,nn 

who consumed beer 

and 

for the various alcoholic 

to males. 

48 

of males and females 

an almost 

2 or more An 

commercial 

maize beer was 

consumers 

commercial 

% males and 23% risk 

were lower in females when 
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5.3.3 

Similar to 

, the 

estimates 

who had a 7 

of 

5.3.4 Amount Ethanol 

each 

OC 

common in 

more than 1 

= 7.10, 

the 

that the risk estimates be 

content was 

in 

per week 

C13. 

data: 
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the of ethanol the amount of alcoholic 

was 

to calculate the 

to. The amount 

in Tables 5.3 

for 

amount of each consumer 

5.4. It was 

estimates were also consistent and this led to the that 

main the in both males and 

risk 

was the 

371 

- 8.41) 

more than 370 week were more to 

2.50 - 1 

In increased risk was 

week ::: 

alcohol 

to tobacco exposure, alcohol 

risk estimates. A 

confirmed cases 

variable in a 

those 

It must be 

were 

beer 

exposure 

size was 

of 

increased 

of total ethanol 

in the 

beer was 

to 

is 

most 

Hence in this 

be a better indicator 

a measure total 

50 

those more 

As eXI)e(~tel:l. lower 

in 

the exposure with 

with a 15-

h all these 

the amount maize 

risk with 
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cancer al:H".,I", 

Never 100 1.00 1.00 
Ever 510 3.49 3.48 (1 

Maize beer per Non drinkers 16 100 1.00 
<=1 154 263 3.31 (1.85-5.91) 
2-4 90 131 4.04 1 
5-7 41 50 4.70 4.68 

of maize beer per week Non drinkers 16 100 1.00 1.00 
<=1 34 81 2.45 (1 2.41 (1.21 
1.01-3 76 133 3.10 (1 3.10 (1.69-5.71) 
3.01+ 153 201 4.28 4.26 

beer Non drinkers 16 100 1.00 
<=1 83 164 3.33 (1 
2-4 79 85 5.82 
5-7 34 36 5.90 

beer per week Non drinkers 16 100 1.00 
<=1 35 66 3.52 (1 
1.1-3 45 80 3.70 (1 
>3 106 127 5.42 

-----
Commercial beer Non drinkers 16 100 1.00 1.00 

<=1 148 242 3.51 (1 3.49 (1 
2-4 69 101 3.89 3.88 
5-7 27 26 6.34 6.28 

of commercial beer Non drinkers 16 100 1.00 
consumed per week <=1 35 66 3.55 (1.77-7.1 

1.01-2 16 32 3.28 (1 
>2 135 175 5.08 

Home-made Never 16 100 1.00 1.00 
Ever 11 10 5.55 (1.98-1 5.56 (1.98-1 

Commercial Non drinkers 16 100 1.00 1.00 
<=1 136 211 3.75 3.75 
2-4 33 45 4.37 
5-7 21 23 5.30 

commercial Non drinkers 16 100 1.00 1.00 
consumed per week 0.025-0.1 75 127 3.23 (1 3.23 (1 

0.11 + 103 136 4.54 4.53 

Wine Never 16 100 1.00 
<=1 64 103 3.69 (1.98-6.91) 
2+ 36 52 4.30 1 

51 
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Non drinkers 16 100 1.00 1.00 
0.1-1 46 73 3.64 (1 3.58 (1 
>1 45 67 4.30 4.31 

Grams Alcohol per week 
Maize beer Non drinkers 16 100 1.00 

0.75-60 77 161 2.62 (1.43-4. 
61-225 89 142 3.65 (1 
226+ 97 112 4.93 

beer Non drinkers 16 100 1.00 
0.1-30 35 66 3.50 (1.75-7.01) 
31-120 61 98 4.16 1 
121+ 90 109 5.23 

Commercial beer Non drinkers 16 100 
1-50 90 144 
51-150 65 91 
151+ 69 113 

Commercial Non drinkers 16 100 1.00 1.00 
1-40 75 127 3.23 (1 3.23 (1 
41+ 103 136 4.54 (2. 4.53 

Wine Non-drinkers 16 100 1.00 1.00 
1-150 51 76 3.87 3.80 (1 
151+ 44 65 4.34 4.35 

Non drinkers 16 100 
per 0.5-115 42 100 

116-370 86 176 
371+ 164 205 

years 
for total grams tobacco per obtained from likelihood-ratio 

sO.0001 a association between exposure and 

52 
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Table 5.4 

in females. 

Maize beer per 

of maize beer per week 

beer 

- ......... --.--~------~ 

sorghum beer per week 

Commercial beer 

of commercial beer 
consumed per week 

Home-made 

Commercial 

commercial 
consumed per week 

Wine 

cancer 

Cases Controls 

87 240 
243 299 

Non drinkers 87 240 
<=1 142 208 
2-4 53 29 
5-7 33 37 

Non drinkers 87 240 
<=1 41 110 
1.01-3 69 93 
3.01+ 106 53 

._- - -_ .. - -

Non drinkers 87 240 
<=1 63 110 
2-4 37 17 
5-7 21 30 

".-.-.---~~> 

Non drinkers 87 240 
<=1 39 87 
1.1-3 32 38 
>3 44 24 

Non drinkers 87 240 
113 101 
34 18 
14 9 

Non drinkers 
<=1 
1.01-2 
>2 

Never 
Ever 

87 
39 
14 
62 

87 
12 

Non drinkers 87 
<=1 96 
2-4 24 
5-7 16 

Non drinkers 87 
0.025-0.1 61 
0.11+ 66 

Never 
<=1 
2+ 

87 
51 
14 

53 

240 
87 
23 
39 

240 
2 

240 
79 
11 
16 

240 
56 
41 

240 
48 
11 

1.00 
2.23 (1.60-3.11) 

1.00 
1.89 (1.31-2.71) 
4.28 
2.65 (1 

1.00 
1.03 
1.94 (1 
5.04 

1.00 
1.74 (1 
5.20 
2.22 (1.11 

1.00 
2.23 (1.60-3.11) 

1.00 
1.88 (1.31-2.71) 
4.29 
2.65 (1.49-4.71) 

1.00 
1.03 
1.94 (1 
5.05 

1.00 
1.74 (1 
5.21 1-1 
2.21 (1.11 

.. _---------_ ..... _._-- --.--.. ---.--- .. --.~.-~--

1.00 
1.47 
2.46 (1 
4.84 

1.00 
2.94 (1 
4.51 
4.16 (1.66-10.41) 

-_ . . 

1.00 
1.48 
1.80 
4.32 

1.00 
15.36 

1.00 
3.44 
5.94 

-71.1 

3.23 (1.46-7.13) 

1.00 
3.00 (1 
4.67 

1.00 
2.94 (1.80-4.81) 
3.65 (1 

1.00 
1.47 
2.46 (1 
4.85 

1.00 
2.94 (1 
4.52 
4.12 (1.64-1 

.._ ... - .. ---------... ~.- ._ .... -.. -~- .. ----

1.00 
1.48 
1.80 
4.32 

1.00 
15.36 31-71.1 

1.00 
3.45 
5.96 
3.21 (1 

1.00 
2.94 (1.80-4.81) 
3.66 (1 
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Non drinkers 87 
0.1-1 29 
>1 29 

-- - .. - .. -~ ... _ .. --- .. -- ... _, _._----

Grams Alcohol per week 
Maize beer Non drinkers 87 

0.75-60 95 
61-225 55 
226+ 66 

Non drinkers 87 
0.1-30 39 
31-120 34 
121+ 42 

240 
39 
12 

240 
185 
42 
29 

240 
87 
39 
23 

1.00 
1.39 
3.21 (1 
5.68 

1.00 
1.48 
2.53 (1 
4.86 

1.00 
1 .. 39 
3.21 (1 
5.69 

1.00 
1.48 
2.53 (1 
4.87 

----------~-~------------~---------- - ----------------------------_._-----------------------_.-

Commercial beer 

Commercial 

Wine 

Total alcohol 
per 

Non drinkers 87 
1-50 72 
51-150 48 
151+ 38 

Non drinkers 87 
1-40 61 
41+ 66 

Non-drinkers 87 
1-150 32 
151+ 27 

-- ,-".-.~.----~--." .. -.- "_."--

Non drinkers 87 
0.5-115 56 
116-370 79 
371+ 96 

54 

240 
80 
21 
19 

240 
56 
41 

240 
40 
12 

240 
156 
74 
48 

1.00 
2.31 (1 
5.99 
4.93 

1.00 
3.00 (1 
4.67 

1.00 
2.14 (1.23-3.71) 
6.59 13-1 

1.00 

1.00 
2.31 (1 
5.97 33-10.71) 
4.94 1) 

1.00 
2.14 (1.23-3.71) 
6.60 13-13.91) 

1.00 
1.0 1 
2.73 (1.78-4.19) 
5.24 

obtained from likelihood-ratio 
association between exposure and 
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2. 

1 

1.82 - 3.11), as seen 

to 

consum 

of 48% was obtained 

consum 

was 

a 

a 

causal 

have been 

cancers in the 

if this exposure had been 

to estimate the 

use and of use in each stratum of 

amount strata 

estimates across the amount strata. 

more than 1 

to those who are non-smokers and 

for the 

Tobacco use 0 O.5~370 

0 
1.00 1.21 
80/287 61/197 

1-14 
2.57 (1 2.84 (1.95-4.1 
17/39 127/242 

14.1 + 
3.04 (1 7.02 
6/13 74/61 

55 

was 

terms for 

of 

The 

alcohol 

on the 

the risk 

more than 14 grams 

had a 8. 

371+ 

1.62 
13/37 

5.70 
113/110 

8A5 1-1 
131/106 

::: 0.37. 
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5.1 

cancers 

male cases 

7.8 in 

(1 

also found 

cancer 

our 

are in 

two 

1TIr' .... 'r',.., was 

1 

with a later 

>35 and 1 

in 

have 

exposure and also show 

= = 
a or current smoker. A risk 

was observed 

has been shown to be a risk 

to note 

This 

196 

tobacco use, 

and 

where 100 

, also 

The recent 

carried out in the area 

about a risk with 

tobacco are to 

in accordance with the 

As seen in 
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similar to that 

consider 

of 

groups. 

In 

elevated in all 

in an 

can 

exposure to 

Females however 

in 

10 or more 

South 

in 

a case-control 

revealed that was a 

1 

in tobacco and 

risk 

was 

more than 25 

one must 

to 

Hence lower 

to other 

from 

of risk of 

with non-smokers 

in risk in both sexes, which for 

variables. Women who ever exhibited a 

to 

in men, 

had never 

was also a dose­

= 4.3 in 

of 2: 15 g of was 

as alcohol In women, the 

was very low (1 cases and 

1. 

status. 

In a 

The 

Western countries 

Denmark 

CI1.0-2.1) 

in men 

in h-

lower in 

into Cancer and Nutrition 

000 

also 

57 

on 

areas 

and current 

in to 

from 10 

was a 
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and 

Tobacco 

men and 

to 

In this 

hand-rolled 

are 

(1 

as 

made 

cancer 

of 2.7 

& 

and 9.0 

to anyone 

In",,,,"\,,,,, tract 

more than 20 

of cancers in 

cancer in more 

, 1 

chemicals but to an overall 

or 

mixture 

can 

as at 

Tobacco 

assessments were made from and 

however are 

or brown paper. No 

and 

smokers>current 

Iy related to cancers of 

and 

tobacco was 

results 

The risk 

& 

but was much et 

Africa between the :::: 2.1). This was undertaken in 

.... ""AlC'II""r in the 

58 

with controls 

and use 

multivariate model 

home­

and 
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2.64 

remained as risks 

RR= 

in the former Transkei is a 

both men and women were 

McGlashan et al. (1 

risk 

stemmed 

(1 

and low 

of tobacco 

fact that had­

nll""n""r risk from 

America is associated with a 

or 

et 1 the risk 

tobacco use was a on 

of tobacco 

exposure in 

5.6.3 I 

rn'''\AII,nn tobacco and snuff 

is inhaled or 

observed in 

tobacco 

increased 

our 

claimed to do 

5.6.4 Effect 

The 

and 56% and 

or smokeless tobacco use, comes in the of 

or either or 

been 

(1 

stem. This was to 

assay demonstrated a 

are 

tobacco 

in the male and 

to those obtained in the 

, 1 

or 

the 

a 

candidates for the 

were 

Pacella-Noman et al. where in males and 

59 
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was to be 

is an area of very 

was associated 

the risk estimate in females 

that the former 

alcohol 

These risk estimates 

were to men and women in 

in Western 

as for {Q[)a(;co 

in the Transkeian 

who consumed more with 

for an 

and other cancers ( 

but it may 

evidence however has led to 

but via: 

1. 

1 

the causal 

is estimated to 

in 'Alnrn",.n 

liver 

involved in the 

and 

that alcohol act as a solvent 

its 

et 

to 

contact between the 

1 

et al., 

2. 

3. 

"'""'r1tc! on tobacco and other 

of microsomal 

et al., 

4. Metabolism of 

In this context it is of 

to and ALDH2 

have been 

in 

in 

examine the 

in 

cancer 

involved in 

has proven to be a 

et al., 1 

metabolises 

et al., 

have shown an 

is associated 

et al., 2001). In a 

on cancer and 

cancer versus 

60 

nnru"n in 

of 

risk of cancer 

disease to 
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extended it was that the risk of 

et a/., 

was 

was also associated the risk cancer deaths 

the heaviest drinkers intake> 

in , China however 

has 

of this that alcohol 

is a did not 

or the association was not & 

(1969 and 1 showed no 

the 

contrast to these 

In 

had an 

now, 

at. (1 

were 5.4 in 31-60 9 

10.5 in those 

males and 

::::: 1 CI1 

reason 

to 

the rather 

was 

also 

factor in 

CI1.00-2 

between earlier studies and 

in the actual amounts of 

amounts than 9 

between these two studies were 

I et 

and 

to the risk estimates 

into Cancer and the mean 

at was found to 

1 & In the two 

studies the amounts of consumed was far 

n 

in the 

studies from and 

is maize with a low 

South 

content 

that individuals in the heaviest 

it was 

were 
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about 20-40 9 a that is about a of 

the in It is the studies could 

not detect risks. 

5.6.5 

to the with 

consumed per week was 

evaluated and it was observed that beer 

risk estimates in males and females. 

beer amount of 

per week a similar risk estimate in the 

exposure must be directed to the amounts 

consumed. Males more than 110 ml a similar risk 

to those more than 3 and 

to amount 

in terms of 

were 

risk 

observed that the 

the 

in 

consumed' 

total alcohol 

were 

risk estimates 

the increased 

it was once 

to 

was 

for 

associated with total 

with men. It 

must be 

females had 

however that beer was the most 

in 

have been 

association with 

we know is not a 

as a result 

of 

studies on the 

own but is 

62 

to 

a better estimator of 

) also a 

an 

beers do not have 

which as 

as discussed 
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of 

of 

cancer than did a low 

more ma 

once 

a 

has also 

. In the same 

to 

in 

the current 

no,,,,.,,,,o. tract 

risk was 

did not 

with 

ethanol content 

the alcohol content is also 

with less error than home brews. It is said that in the 

use alcoholic at most over we~el<e 

when for is Hf'.W~>\/II'·r no such were 

this 

beer at or n'''''''J'''''' 

is Iowan alcohol content the with the use of 

maize rorll"onT in (1971) 

of the rise in the 

maize beer has been an 

turn of the 

with 

and sorghum 

content of beer was derived from maize 

Since the of 

shift among black 

alcoholic of Western 

1 In addition to 

in 

but there has been no 

oc 1 ). 

63 

the use of 

of maize used in beer has 

as 

contains maize 

1 ). 

there has been a 

of 

et al., 

and , 1 

is said to be common in 

for an association with 

still takes the 
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extent which is not known. In our 2.6% both male female 

drinkers indicated that 

studies in many 

drinks can be a 

alcohol consumed is not a 

variation in 

to 

urban areas of South 

north-western 

these 

extent 

With to wine 

the 

such as India or 

in areas such as 

to state that 

may in 

about 

that the 

the mere 

enormous 

moreover, areas 

exist where alcohol seems 

1961). Furthermore 

is than in 

are areas such as southern 

is common but 

on 

n", • ..,orn cause, the 

based on other risk 

31 % the male alcohol drinkers indicated 

the intake of which was associated with an increased Wine 

intake was also to be a risk in other studies. In a 5 

in found that wine only intake 

was associated an almost 10-times et a/. 

area and 

in the were 

were 1 

12.35 

the 

cases and 31 

to total alcohol as 

to non- or the multivariate 

of 3 4 drinks 4.22 8 - 11, and 

drinkers and ~12 drinks were observed for 

values were 1 4.21, 8.76 

no association was and in a 

in which came from wine. 
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5.6.6 Combined Effects of Tobacco and 

In our tobacco use effects on 

across the tobacco 

exposure 

As 

studies among 

because in these 

No evidence 

1 

the 

in areas of 

et a/., 

was nnC::Plr\ljO,rI 

and alcohol were also 

but no 

This could be 

have been low. However a 

Transkei 

tobacco and be 

a more recent v"" . .,.",··vu 

more urban of .......... "."::",,., 

than 91 

alcohol per 

cancer 

and tobacco 

more than 40 grams of tobacco 

with a of 39 in 

of tobacco and consumed 

intake than with 

of 

eXI:Jm;ea to 

with the 

consumed more 

to those 

of 

a 

tobacco 

a 

amount 

studies from and 

that 

was 12.8 

combined exposure 

et ,2001). 
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5.6.7 Risks 

of to tobacco 

have 

been for alcohol 

and risk of 

was obtained. and 

females 

the 

such an exposure is lower than that 

smoke. Hence from a tobacco would be more 

to 

5.S.8 of 

cancer is one of the most 

been 

and intervention are in the control 

shows that 

Recent 

the risk of 

more years since 

current smokers and 

has a 

by efforts 

that at least 10 years 

cancer return within 

ef a/., "'-V,JVg 

cut the risk 

is 

role both in 

ef a/., 1 

and in the 

while alcohol appears to 

Because 

1 

the disease. 

the 

to 

abstainers 

data 

After 10 or 

one-tenth of that of 

been 

of 

in late Based on the 

role 

the 

conducted in 1 

and 

International 

and women (1 15 years and older 

consume alcohol ( South African Health 

66 

men 

that 

in a case-control 
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was 0.37 

more years 

at 

it was 

for 1 0 or more years, 

and the 

cessation of 

cancers are 

is vAo..'''',-,',,- to increase because of 

is 

aI., 1 

Bank estimates that 

million worldwide. 

is to be one in 

other cause and more 

and 

current 

'--"""PleTl et al" 

was more 

0.11, 

of 

to to 

of tobacco use in 

countries (1 

for one in 10 adult 

be 

with time 

10 or 

but this 

and 

et 

may 

4 

diarrheal 

If 

half of them in middle age, to 25 years of life 

World 

Africa 

related 

1 

In 

1 

rate of 1 

their 

found that 

differences in 

are found in Of the 1.1 

700 are men and 300 million are 

China is the world's and consumer of 

like 4.4% of the and South 

of 

In the absence of 

the 2020s 

will occur in 

male rate was 

world and was to 

et al., 

to be at 1 

of the health of tobacco 

of 

a 

tobacco control was It was 

and there were notable 

rates for women 

and blacks of men and 10% of women 

of men and of of the 
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the 

for a total ban of tobacco 

to be 

alcohol year 

. There was substantial 

for to 

assistance to 

in tobacco excise tax if the 

tobacco 

was 

rates for 

in 1995 to 24.1 % in 2004. An 

Research 

alcohol 

7.1 a 
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o 
incidence are nutrient 

some of these are evaluated in 

items that are to a 

and 

after 

and total grams 

6.1 Effect of 

In 

In 

CI 

any 

1 

A decreased 

In males the 

the low 

consumed per 

Wheat and 

of 

CI 

items assessed in 

grams used per 

beans 

of maize was 

this was not 

a 

in 

1.21 was 

did not 

in 

in 

an 

was observed for the 

in 

moderate consumers. 

in females an inverse was observed of 

An inverse 

in 

not 

a 

almost no risk of 

was 

to 

wheat for 5-7 

"' ... 'eu .... '11 for 

two 

In males a 

in OC risk was observed 

did not 

risk estimates were not 

69 

had an almost 2-fold 

:::: 1 

in 

reduction in risk was 

.1 

CI0.45-1 

on OC risk in both 

as in 6.1 

in 

CI 0.51-

were 

when 

and 
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6.1 of cancer associated 

in 

Variables Cases Controls 

Maize <=1 22 59 
2-4 113 206 
5-7 196 353 

Never 143 291 
<=1 84 143 
2-4 46 92 
5-7 29 42 

Wheat-based <=1 60 96 1.00 1.00 
2-4 118 200 1.00 
5-7 152 323 0.66 

P=0.07 
Green <=1 70 98 1.00 1.00 

2-4 172 310 
5-7 89 210 

Green Never 38 87 1.00 1.00 
<=1 114 184 
2-4 124 267 
5-7 40 69 

Imifino Never 64 179 1.00 1.00 
<=1 78 173 
2-4 119 165 
5-7 67 97 

Fruit <=1 147 186 
2-4 128 297 
5-7 57 135 

beans <=1 23 42 1.00 1.00 
2-4 144 291 
5-7 166 287 

Meat <=1 132 206 
2-4 137 286 .15) 
5-7 60 127 .17) 

Pickled food Never 79 147 
<=1 108 173 
2-4 62 180 
5-7 23 29 
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6.2 cancer 

groups in 

Variables Cases Controls 

Maize 26 54 
100 179 
207 332 

Never 145 299 1.00 
<==1 86 122 2.07 (1.37-3.1 
2-4 36 69 1.67 
5-7 27 42 2.28 (1 

Wheat-based 46 62 
113 171 
174 334 

Green 83 99 
160 260 
90 207 

Green Never 37 47 
<=1 131 192 
2-4 122 256 
5-7 30 67 

Imifino Never 22 79 
<=1 68 144 
2-4 143 183 
5-7 102 159 

Fruit <=1 159 200 
2-4 126 240 
5-7 50 125 

beans <=1 24 45 1.00 
2-4 135 237 1.04 
5-7 177 284 1.06 

P=0.82 

Meat <=1 156 189 
2-4 138 255 
5-7 42 122 

Pickled food Never 100 149 
<=1 108 179 
2-4 54 137 
5-7 32 42 
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6.2 Effects 

or more 

per 

-4 

an 

effect is 

was 

similar eXIJO!:;U 

The 

or more 

Fruit 

a 

was 

was 

was 

five 

in in 

in 

= 1 

Incre,iS8iO risk in 

was """.1"'10 ...... in 

A 

2 

A 

a 

on 

was 
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revealed similar ::::: O. 

0.15 - 1 Female OR::::: 0.10 - 1 

6.3 Effects of Meat I 

Meat 

a 

were 

reduction in 

in 

6.2. 

6.4 

items in an 

number 

Combinations 

Food 

the 

meat on 

ate meat at most once 

however the nrr\":"~""'Q 

week 

meat intake 

week a 

trend was observed 

). There was no risk and the 

in both and as seen in 6.1 and 

was on 

are intended to are 

because it means the 

interest as measures 

in the 

'dimensions' in the 

were 6.1 ). 

a variance 3.31 whereas the second and each had a 

variance 1 and 0.88 

is the most for 

in the measurement of variances of the 

in 

the add to 

correlation matrix. <'ITT ..... 'gnT'" on 

the The 

that it accounts for out of of 9. Thus the first 

nnlno ..... accounts for 3.31 of the variance and so 9 

2 

6. was however also as it was close to 1. 

for of in the data. 
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were 

re 9 

. factor eat zeref eat sorgh 
eat imif eat fruitref beanref 

1634) 

Component 

1 
2 
3 0.8 4 
4 
5 0 613 
6 0.45653 
7 0.43038 
8 
9 

. factor eat maizeref 

components; 9 
fference 

eat imif ref eat 
(obs=1634) 

for a 

o. 
O. 
o 

of 

O. 745 
0.9223 
a 9661 

.0000 

1 component factors; 3 factors retained) 
l!'actor 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Variable 

eat maizere£ 
sorgh 

eat wht 
eat 

eat 
beanref 
meatref 

lue Difference on Cumulative 

3.31213 
1.95920 
0.88465 
0.64453 
0.61372 
0.45653 
0.43038 
0.39417 
0.30470 

Factor 
1 

+-------
0.22222 
0.65226 
0.4534 
0.781 
0.76710 

-0.08533 

.7 

1.35293 
1.07456 
0.24012 
0.03081 
0.15719 
o . 0261 
0.03621 
O. 8947 

2 

74 

0.3680 
O. 177 
0.0983 
0.07 6 
0.068 
0.0507 
a 0478 
0.04 

.03 

0.3 80 
0.5857 
O. 
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second 

close to 

all 

close to zero or 

as can 

more 

the factor. 

6.3 

---_ ..... _---

eat 
anref 
tref 

The 

were then 

It is more 

If 

0.7421 
0.19300 
O. 3305 
0.0 597 
O. 0639 

meat. The variable 

n~1IT"'I'n 3" and 

known as 

new 

zero. 

1 a 

and meat. 

Thus the 

were easier to 

to zero or 

the 

measurement error. are 

is not 

Uniqueness 
------~--

O. 0.29723 
0.11697 0.37158 

.91275 0.12600 
0.014 2 0.31959 
0.2 514 0.39387 

-0.093 3 0.39965 
.21282 0.26030 

0.70437 0.35370 0.37440 
0.110 4 0 . .19023 0.30139 

scores a set new 

rotate 

a 

was renamed 

a 
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in 

,... ... "'''"'"" in both males and 

this 

0.49-1. 

had a 21% 

both 

adherence ca1tea,o 

rOVIIOl"VC an 

In males and 

Box and Whisker were drawn to 

w 

of education while there is 

education. 

an increase in the 

is observed 

were converted to three 

the 

the 

level of adherence to 

CI 

adherence to 

a 

observed in the 

3 

0.40-

in both the 

was 

statistics the three 

skewed for "0" 

the 

it is 

as 

to 

the b-

"1-7" years 

years of 

there is 

2 is more common 

2 

the poorer 

to .. ,n,Cl""V. 

an increase in 
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Figure 6.4 Box and Whisker plots showing the effect of level of education on 

dietary patterns 

. ,-
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i~ 
c 
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Dietary pattern .1, by Level of EducatIOn 

" ' , ; .. . 
. . , ' "" . ' 

I ' Dietary p'altern 2, by, Level oiEducetlon 

I 
• • • • 
0 1·7. 8+ • ..•• ' r 

1 

Dietary Pattern 3, PI Levelof Education " ~ . 

• I 
• 
o 1.-7 8+ , 
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University of Cape Town

Table 6.3 Odds Ratios of oesophageal cancer associated with selected dietary patterns. 

Variables Categories Males Females 
Cases Controls lOR, (95% CI) DOR2 (95% CI) Cases Controls 'OR, (95% CI) DOR2 (95% CI) 
(No.) (No.) (No.) (No.) 

Dietary pattern 1 Low 141 258 1.00 1.00 177 251 1.00 1.00 
(Sorghum, green Moderate 76 145 1.08 (0.75-1 .58) 1.06 (0.73-1.54) 47 136 0.52 (0.35-0.78) 0.52 (0.34-0.78) leafy vag, green 
podded veg. fruit and High 62 146 0.87 (0.55-1 .37) 0.79 (0.49-1.25) 60 135 0.71 (0.45-1 .12) 0.54 (0.34-0.89) 
meat) 

p=0.22 p=0.15 p=0.0001 pSO.0001 

Dietary pattern 2 Low 57 171 1.00 1.00 46 135 1.00 1.00 
(Maize. imifino and Moderate 160 283 1.63 (1 .09-2.44) 1.62 (1.08-2.42) 137 244 1.65 (1.08-2.52) 1.62 (1.05-2.50) dry beans) 

High 62 95 1.64 (1.02-2.65) 1.50 (0.92-2.44) 101 143 1.88 (1.19-2.97) 1.67 (1.04-2.67) 

p=0 .02 p=0.03 p=O.OO04 p=0.0002 

Dietary pattern 3 Low 89 133 1.00 1.00 76 113 1.00 1.00 
(Wheat-based Moderate 126 277 0.65 (0.44-0.96) 0.66 (0.45-0.98) 146 26.6 0.79 (0.52-1.22) 0.83 (0.53-1.29) products) 

High 64 139 0.61 (0 .37-0.99) 0.65 (0.40-1 .06) 62 143 0.50 (0.30-0.84) 0.63 (0.37-1.07) 

p=0.03 p=0.04 p=O.OO04 p=0.0006 

aOR1 , adjusted for age, hospital, residence and years of education 
bOR2, further adjusted for total grams tobacco per day and total grams ethanol per week 
"p-value obtained from likelihood-ratio test, p-values sO.05 indicates a significant association between expoSiJre and oesophageal cancer. 
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of 

maize. It has often 

source was 

were asked to 

1 

maize while 

while 

asked 

and 

consumers, 

O. CI 0.55 - 1 

strata. It is also known that 

maize results also 

maize consum was 

nature was 

consumed such 

6.4 

exposure to 

maize in the 

In male and 

a 

and 

CI 0.61 - 1. OR :::: 

not 

maize is used in 

that beer made 

maize does not nr.c,C>",,,,...T 

males 

consistent with a 

is not a risk 

to 

maize 

and minera 

does not seem to pose as a risk 

79 

that 

observation is 

intake may 

the mould 

the 



University of Cape Town

6.4 uaas ratio or cancer 

Variables Males Females 

Cases Controls OR 

source 
59 90 50 71 

Both 252 437 242 392 

62 130 72 121 
Yes 272 490 -1 264 445 

62 130 72 121 
<=54 98 171 80 131 
55-64 75 156 85 142 
65+ 82 131 83 138 

49 131 1.00 61 118 
260 466 1.18(0.75-1.85) 263 435 - 1.61) 

total grams tobacco per and total grams ethanol per week 
association between exposure and oesoohaaeal cancer. 
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6.6 

There is 

and 

6.6.1 of 

areas 

of is .... ,"' ....... ,"''''' 

In relation to current on diet and maize has once 

been shown to 

OR 1.21; female OR 1. 

cases and controls. The 

increased risk in males 

was 

non 

a 

OC more so in males in 

between 

with an 

of the risk was observed in females when 

were observed to 

an 

diet consumed all in the former hence this lack 

cases and controls is not 

cases and controls. 

An 

least 

1981 ; 

the 

comes from 

a 

consumers 

in 

between an 

et ,1 

of maize as the 

far the 

and an in 

an 2.4 

to those 

81 

cancer 

millet) 

crop in 

beer seems to 

contrast between 

on 

Van 

some decades 

after 

et 

in at 

Yu et 

as 
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1 

other 

use maize as 

1 

elevation in 

use, or 

in 

ours. Van 

exposure to a 

are 

poor in various 

et a/., 1 

occurred in the control 

1 

correlated with an 

control studies 

and macronutrients 

as millet 

and 

ac 
more 

ac. Maize 

in which the 

precancerous 

1971, van 

areas 

et aI., 1 

et aI"~ 

than 

risk for ac 

et a/., 

could not be 

, tobacco 

a 

the content 

us was 

condition was ,..,"'",""" .• "" .... 

as well as in the treated et al., 

a decrease in precancerous lesions 

status. In an case-

on were 

related to 

such 

cultivated but these were 

wild 

a diet 
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role on 

insoluble 

and 

is 

which may 

with 

in 

are known to 

OC and a 

a 

amounts 

other cancers. 

of 

rather than are more effect 

cancer. However 

reductions in 

conducted to 

cereals on 

that 

the 

cereals are 

Effect of Fruit a 

Our 

to lower the 

nt trend was 

were 

men in the showed 

hest versus lowest 

0.1 - O. et al., 1 

and 

tract 

consum or more fruit was 

49% in males and 58% in 

of 

In a 

it was 

et al., 

and a 

associaton was observed 

in females with no 

beans 

in males. 

males not amounts in to 

sources 

be a 

also been 

1 

an 

lower levels 

are excellent 

can lead to tissue to 

has also been to 

factor et a/., 1 

status has 

et a/., 
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of our cancer with the of on the 

effects on cancer and are with the 

5 A for 

et of 5 or more 

a as 

conducted to role 

common foods in the where the 

was 

these 

trend than 0.001) as 

results were also 

concurred with our 

,."",..' .... nr"".., on three ca:se-col 

,OM,"":: • ., of 

and 

:: 0.18; 

h 

intake was more 

incidence areas Vainio et al. 

in USA that 

the 

and cancer 

effect on overall 

or 

the 

of 

of some 

of cancers of the as much as 

al.. of fruit 

can 

et 

and risk of 

were 

been 

the 

1 

nn,n.-.nl<> of a 

average, there was a 

to be more 

the 

the 

13 studies (1 cohort and 12 all 

for , it has 

in some countries 

of tobacco and be due to 

in the of et a/., 
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and """"'''"''"''' are in 

An 

In a 

the risk of 

substances 

such as 

the harmfu I effects 

C and E and 

were also 

one that is 

are 

and disease. From this 

and 

, 1 

are 

radicals such as 

most 

in three areas of 

the 

Stefani et al., 

and 

et ,1 

and cancer are 

to be a marker 

most 

related to 

other 

examined 

to 

was 

and 

in 

and 

in cell 

in the 

will be more in the presence free 

have been seen 

al., 

also 

in recent years. is 

85 

has attracted 

DNA and and 

et 

acid 

attention 
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of nutrient is to to cancer 

6.6.3 

on OC was 

in males with 

in 

used in this 

in 

In 

between OC and 

the 

6.6.4 of Imifino 

a source leaves 

and it was 

results concur with 

oleraceus among other 

the island of the Netherlands 

consumed 44 of 49 

in risk was 

to determine 

these 

mucosa 

et al., 1 , 1 

wild 

to 

are 

can 

(1 also showed 

the Cereus 

cancer 

in these 

in a 

in our 

consumed as 

and 

action 

the 

and 

in 

name 

males 

OC 

Sonchus 

the 

and OC in 

dish, cadushi 

was 
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it is to note that the imifino dish on 

and seasonal of nutritional of 

was also stressed I where it 

was found that 

risk 

in 7 where each 

of Meat Intake 

than in males 

Africa 

Bradshawet (1 

o. 

the 

of Pourshams 

women was lower than 

such as 

1 

meat. 

1 

of 

et ,1 Yu 

consumed of 

the extent to which 

is 

is 

cTT"' .... "e which were more 

A 

also found 

women and 

much less 

between red meat 

and the method 

in 

in 

to 

further 

were 

of meat in the 

= 
meat was also 

in 

women were of 

an 

a 

H""nr'p no 

of 

been documented et al., 1981; et al., 

, 1 

It is to note that meat intake in the is through 

curries rather than salted or The latter two forms of meat intake has been 

as a source of 

has been considered as related to nitrosamine ""A.J ..... ;::.\.I 

and 1 
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6.6.6 Effect of Pickled Foods 

an elevated was 

the risk estimate was not 

increased risk of 

no relationship was 

1 

areas 

can 

same 

thus 

or more versus < 

results were 

and the 

enhances the 

of 

in 

in the n;nn",'~r 

however did not 

for m 

with an 

some merit in the 

et 

A 

between 

food 

in their research in two 

which can the 

exposure creates in 

in 

to 

it was observed that individuals 

adherence to 1 which can 

be labeled as a 

more to and macro-

If 

did occur, it be more a amounts of rather 

than the 

It was evident from in males 

whilst 2 was risk of 

ac. to n,,,,,,,,,, .. , 2 in our a 
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the of a combined of 

and beans. 

and was more was to be 

in males and Based on these results it was to 

evaluate the low risk for 

9 to note that 

to on who in many 

are the in home. 

6.S.8 Effect 

The 

fumonisin 

most 

controls 

16 

et al. (1 

Maize 

contaminant of corn 

et al., 1 

on 

the 

in an area of 

observed a lack of 

corn with 

did not 

cancer incidence 

corn is a 

which is a 

1 is 

has been 

only 

in 

",r<:.rr"·,,, do not allow 

,,,,,,,,,nn in 

moulds on corn similar 

or did not measure fumonisin 

cancer, Groves 

or any other human cancer. studies 

and the between the intake of 

et aI., 1 et al., 1 
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results our indicate 

reasons: 

1. 

2. 

and 

tobacco and 

maize were associated with 

have at least been which was not 

been a 

Hill criteria. 

In the rural 

exposure 

were associated with 

a 

and low incidence area:; 

areas also 

and use the latter 

have shown that 

et a/., 1 

maize beer should have 

is not a risk 

is not a 

the 

if the in the 

a residual effect 

a dose response. 

would have 

This is one the 

to 

maize into 

in 

However 

alcohol was observed 

would have 

OC. 

tobacco and 

males and 

observed if the 

4. 

toxins in 

A chronic 

was mixed 

not show 

Furthermore the 

are 

in Mazandaran 

maize were 

the diet vervet and 

and in the 1 

) 

over 13.5 

area were twice that 

both areas 

in Mazandaran Province are 

in the low OC area 

levels 

to 
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6.5 levels 

areas. 

South Africa Bizana 

Centane 

Iran Mazandaran Corn 

Isfahan Corn 

China Linxian 

Cixian 

Corn 

Corn 

Based on the 

from this 

that 

measure could be a 

the in 

The of 

further in the next 

corn 

corn 

corn 

corn 

that 

and low cancer 

Year 

1989 4.05 Rheederetal,1992 

1989 53.74 Rheeder sf a/., 1993 

1998 2.27 et al., 2000 

1998 0.17 et al., 2001 

1991 49.3 Chu & Li, 1994 

1991 93.8 Chu & 1995 

1994 2.7 Gao& 1997 

1994 2.73 Gao& 1998 

and the 

maize intake. avenue 

a 

exposure as a the 

for medicines is 
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are 

the world's 

are 

as 

or 

Medicines 

rural areas 

In addition to 

1 Such a resource 

rural areas. 

can 

both 

Recent 

and in the context 

,,,,,,'ronY,,,, have however 

may contribute to squamous cell 

and Xhosa 

1 

has 

1 A 

Sammon, 

Pteridium 

for a 

in hamsters & 

D 

& 

role and are 

Transkei 

1 

edible 

in the diets of 

ensures that some be available 

can be 

are 

known as 

such as 

illness or to 

are 

values and 

also has a rich 

in terms that 

are 

that certain wild 

of 

the 

w.e., 
in 

& 

the Zulu 

rnf":'''''':' and cooked as '"'''''''''''''' 

and cause 

Extracts 

strain TA 100 

tumours in rats 

as a 

in and stomach tumours 

wild 

et 

& 

and 

et al., 

thus been risk in the of In addition to the 
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results 

7.1 of 

The effect of 

females and 

in various 

and are 

Wild Plant Intake 

wild 

19 

increase in 

Rumex lanceo/atus was 

males 

OR ::: 1 

CI 1 

CI1,18-2.41), 

a 

association 

CIO. - 2 

on 

are 

studies were to 

in 

risk was 

was consumed 

estimates were 

in and 

7,1 and 7.2 

to 

in 

was 

21% males 

cases also 

esculenta was also an increased in both males 

females the 

observe however 

in females 

in both males and 

the 

to 

was associated 

order of the 

nasturiio 

in males and females were as >R. 

in 

1 

than 10% of 

also two of the most 

estimates were 

were not 

consumed 

in males and 

rfr,,,,.,,,::u however was 

was the most 

were consumed 

7.1 and 7 

CI 

eaten 

were 

CI 

0,99-1 increased risk 

also with an increased risk 

CI1 The 

in both males and females 

wide due to the low of 

93 

was 

0,19; 

was also associated an 

intervals were 

are cooked 
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some are 

to a 
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University of Cape Town

7.1. 

Botanical name Cases Controls 

Urtica urens 140 312 
Yes 194 309 1.28 1.26 

Brassicaceae 53 No 133 316 
Yes 201 305 1.45 (1 .09-1 1.40 (1.05-1 

album L. 52 No 144 318 
Yes 190 303 1..26 1.21 .61 ) 

Bidens oilosa L. Asteraceae 48 No 164 337 
Yes 170 284 1 10 1.07 

Solanum Solanaceae 48 No 153 347 
Yes 181 274 1.39 (1.04-1.84) 1.32 

viscosa L Solanaceae 47 No 163 343 
Yes 171 278 1.17 1.14 

oleraceus L. Asteraceae 38 No 193 398 
Yes 141 223 1.29 1.22 .71 ) 

Amaranthus L Amaranthaceae 36 No 206 408 
Yes 128 213 U1 1.07 

Centella asiatica L. 26 No 234 471 
100 150 1.17 1.14 

Rumex lanceolatus Thunb. 21 No 240 514 
Yes 94 107 1.93 (1 

Amaranthus Amaranthaceae 17 No 267 529 
Yes 67 92 1.28 1.24 

Zan!edeschia aethiooica (L.) Araceae 10 No 288 567 
Yes 46 54 1.53 



University of Cape Town

No 300 587 

Yes 34 34 1.78 (1 1.78 (1 
L. Brassicaceae 6 No 306 595 

Yes 28 26 1.92 (1 1.93 (1 
Gunnera oeroensa L. Gunneraceae 5 Never 317 594 

Ever 17 27 1.28 1.32 
Sida dreqei Burtt Davv Brassicaceae 3 No 314 612 

Yes 20 9 4.01 (1.76-9.15) 3.80 (1 
Coccinia rehmanii Cucurbitaceae 3 No 316 614 

Yes 18 7 4.30 (1.74-1 4.12 (1.67-10.19 
Oxalis corniculata L. Oxalidaceae 2 No 324 615 

Yes 10 6 2.86 2.60 
Sida rhombifolia L. Malvaceae No 325 618 

Yes 9 3 4.91 

residence and years of education 
for total grams tobacco per and total grams ethanol per week 
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name % 

Brassicaceae 76 No 62 158 

Yes 274 409 1.59(1.1 1.49 (1.04-2.12) 
Urtica urens L. Urticaceae 75 No 75 155 

Yes 261 412 1.22 .71 ) 1.16 
album L. 75 No 67 161 

Yes 269 406 1.46 (1.03-2.08) 1.39 
Solanum niarum comolex Solanaceae 70 No 85 184 

Yes 251 383 1.32 1.27 
Bidens Dilosa L. Asteraceae 68 No 98 187 

Yes 238 380 1.03 1.04 
viscosa L. Solanaceae 64 No 112 210 

Yes 224 357 1.20 1.05 
Sonchus oleraceus L. Asteraceae 56 No 124 277 

Yes 212 290 2.03 (1.42-2.91) 1.84 (1 
Amaranthus hvbridus L. Amaranthaceae 56 No 135 266 

Yes 1.33 
Centella asiatica L. Umbelliferae 40 No 197 346 

Yes 139 221 0.97 0.95 
Amaranthus Moa. Amaranthaceae 24 No 252 437 

Yes 84 130 0.99 1.01 
lanceolatus Thunb. 21 No 245 468 

Yes 91 99 1.74(1 1.68 (1.18-2.41) 
Zantedeschia aethioDica (l.) Araceae 13 No 288 502 

Yes 48 113 1.25 1.11 .71) 
Colocasia esculenta Araceae 8 No 297 535 



University of Cape Town

Yes 39 32 2.20 (1.31 
L Brassicaceae 8 No 301 531 

Yes 35 36 1.86 (1.11-3.13) 1.80 (1 
Coccinia rehmanii Cucurbitaceae 6 No 304 546 

Yes 32 21 2.67 (1 2.53 (1 
Sida Burtt 5 No 312 549 

Yes 24 18 2.27 (1.19-4.31) 2.06 (1 
Oxalis comiculata L Oxalidaceae 3 No 324 551 

Yes 12 16 1.24 0,94 -2.16) 
Gunnera oeroensa L Gunneraceae 3 Never 319 555 

Ever 17 12 2.80 (1.28-6.12) 2.26 (1.00-5.1 O) 
Sida rhombifolia L Malvaceae 2 No 324 565 

Yes 12 2 
11.02 \,,-, ... ,-

6.52 (1 51 ,,}7\ 

age, residence and education 
for total grams tobacco per and total grams ethanol per week 
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7.2 Plant I 

The risk estimates for the are in Tables 7.3 

and 7.4 

showed as in females where 

to increase the risk ac. The 

Acokanthera was used males and females and was 

an almost 2-fold risk in both sexes .91, 

CI 1.21-3.01; females 

was also 

An 

4. 

the 

(37%) than 

sp. 

increased in 

increased risk was 

In to 

and females. The 

males and 

males and 

an risk in females 

is 

with any association to 

and was used 

Eucomis 

with an 

1.14-

to 

in males 

of this medicinal is also common 

was also associated with an 

males 

rnAlP,,<;;or was associated 

not 

99 
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cancer assoclatea With the use OT wua as 

Cases Controls 
Ex Wild Asteraceae 65 Never 111 227 

223 394 1.11 1.09 
cymosum D.Don Asteraceae 55 Never 139 287 

Ever 195 334 1.08 1.06 
Eucomis autumnalis 37 Never 190 412 
autumnalis Ever 144 209 1.57 (1.17-2.11) 1.48 (1.1 
Aloe Ferox Mill. Aloeaceae 30 Never 229 438 

Ever 105 183 1.05 1.07 
Mill. Cactaceae 28 Never 246 445 

Ever 88 176 0.82 0.83 
Verbenaceae 25 Never 244 477 

Ever 90 144 1.21 1 16 
L'Herit Geraniaceae 16 Never 277 524 

Ever 57 97 1.11 1.06 
Teucrium reoarium Hochst. Labiatae 16 Never 261 537 

Ever 73 84 1.87 (1 1.78(1 
Acacia karroo Mimosaceae 11 Never 291 555 

Ever 43 66 1.22 1 18 
Acokanthera (Lam.) Codd Apocvnaceae 10 Never 287 572 

Ever 47 49 1.89(1 1.91 (1.21-3.01) 
Lantana rugosa Thunb. Verbenaceae 9 Never 304 569 

Ever 30 52 1.10 0.99 
Mariscus conqestus (Vahl.) C.B.CI. g Never 308 560 

Ever 26 61 0.70 .1 0.73 
sp. 9 Never 294 578 

1 
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Ever 40 43 1.84 (1.1 1.80(1.1 

aristata Soland. Ex Roem. & Acanthaceae 8 Never 309 566 
Schult. Var. alba Balkwill Ever 25 55 0.87 (0.53-1.45) 0.90 

Turraea floribunda Hochst 7 Never 312 575 

Ever 22 46 0.81 (0.47-1.39) 0.73 

Withania somnifera (L.) Dun Solanaceae 5 Never 316 595 

Ever 18 26 1.22 (0.64-2.30) 1.24 

Solanum mauritianum 5 Never 314 594 

Ever 20 27 1.33 (0.72-2.46) 1.23 

obovata E. Fabaceae 4 Never 321 595 

Ever 13 26 0.82 -1 0.85 .71 ) 

Acacia caffra (Thumb.) Willd Mimosaceae 4 Never 322 598 

Ever 112 23 1.01 0) 0.94 

Solanum niqrum Solanaceae 3 Never 319 607 

Ever 15 14 2.10 (0.98-4.471 1.85 

Ficus craterostoma Moraceae 2 Never 324 610 
Warb. Ex Mild Br. & Burr. Ever 10 11 1.46 (0.60-3.52) 1.38 

Catha edulis NahL) Forsk ex End!. Celastraceae 2 Never 328 610 

Ever 6 11 0.91 (0.33-2.51) 0.83 

Centella asiatica L. Umbelliferae 2 Never 322 611 

Ever 12 10 1.88 1.70 3) 

Deinbollia ex Radlk. Never 332 611 

Ever 2 10 0.37 (0.08-1.72) 0.37 
Dennstaedtiaceae 1 Never 330 616 

Ever 4 5 1.21 1.17 

Maesa lanceolate Never 325 616 
Forsk. var. rufescens Ever 9 5 2.92 2.89 

Datura stramonium L. Solanaceae Never 327 615 

1 
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acuminata 

Convolvulus farinosus L 

Loes Celastraceae 

Convolvulaceae 

0.5 
Ever 

Never 

Ever 

Never 

Ever 

for age, residence and years of education 

7 

332 

2 

330 

4 

6 

618 

3 

612 

9 

for total grams tobacco per and total grams ethanol per week 

2.04 

1.22 0.85 

0.74 
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7.4. Ratios of cancer associated with the use of wild as traditional medicines amonast Females 

Botanical name % Users Cases Controls 

Artemisia alTa Never 90 208 
Ever 246 359 1.41 (1.03-1 1.41 (1.02-1 

cymosum (L.) D.Don Asteraceae 56 Never 133 263 
Ever 203 304 1.13 .51 ) 1.03 

Mill. Cactaceae 34 Never 230 366 
Ever 106 201 0.69 0.75 

Aloe Ferox Mil!. Aloeaceae 27 Never 240 415 
Ever 96 152 0.96 (0.70-1.31) 1.03 

Verbenaceae 26 Never 243 424 
Ever 93 143 0.97 0.87 

Eucomis autumnalis 24 Never 244 441 
autumnalis Ever 92 126 1.31 1.19 
T eucrium reoarium Hochst. Labiatae 13 Never 280 506 

Ever 56 61 1.69 (1 
sp.cf. L'Herit Geraniaceae 12 Never 292 505 

Ever 44 62 1.23 1.34 2) 
Acacia karroo Mimosaceae 10 Never 292 517 

Ever 44 50 1.42 1.33 
Lantana rugosa Thunb. Verbenaceae 10 Never 307 510 

Ever 29 57 0.77 0.72 .21 ) 
Mariscus conaestus C.B.CI. 8 Never 312 521 

Ever 24 46 0.90 0.94 
Acokanthera (Lam.) Codd Acocvnaceae 8 Never 300 535 

Ever 36 32 1.72(1 
aristata Soland. Ex Roem. & Acanthaceae 6 Never 310 535 

Schult. Var. alba Balkwill Ever 26 32 1.34 

1 
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Never 311 550 

Ever 25 17 2.28 (1 1 2.22(1.1 
sp. 3 Never 318 554 

Ever 18 13 1.93 1.51 
Turraea floribunda Hochst Meliaceae 3 Never 324 556 

Ever 12 11 1.79 8) 1.34 
Acacia caffra Willd Mimosaceae 3 Never 324 550 

Ever 12 17 1.10 0.93 1-2.11) 
Solanum niarum comolex Solanaceae 3 Never 324 550 

Ever 12 17 1.10 0.74 
Solanum mauritianum Solanaceae 2.5 Never 327 553 

Ever 9 14 1.10 1.01 
Ficus craterostoma Moraceae 1.6 Never 328 560 
Warb. Ex Mild Sr. & Burr. Ever 8 7 1.59 1.66 
Maesa 1.5 Never 329 560 
Forsk. var. rufescens Ever 7 7 1.38 1.48 
Centella asiatica L Umbelliferae Never 328 562 

Ever 8 5 2.74 (0.87-8.65) 2.72 

Dennstaedtiace 1 Never 333 563 
ae Ever 3 4 0.84 0.87 (0.18-4.21) 

Deinbollia (E. Mev. ex Am.) Radlk. Saoidaceae Never 334 563 

Ever 2 4 0.81 0.83 
Datura stramonium L Solanaceae Never 332 564 

Ever 4 3 1.79 1.72 3) 
Catha edulis Forsk ex End!. Celastraceae Never 328 562 

Ever 8 5 2.27 -7.19) 2.36 
obovata E. Mev. Fabaceae Never 333 559 

Ever 3 8 0.57 (0.1 0.70 
Convolvulus farinosus L 0.8 Never 334 562 

Ever 2 5 0.55 

1 
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for age, residence and years of education 

Never 

Ever 

336 
o 

for total grams tobacco per and total grams ethanol per week 

1 

566 
1 
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Correlation Between Intake 

has been 

risk. H&:>''''I'~ 

intake another 

is for 

is as a means 

coefficient 1 means a 

lower the 

males and is nr"'",,,,n'''''n in 

7.5 matrix 

R C. 
lanceotus esculenta 

----

nts. 

numbers 

be 

and in an to 

was 

increase in 

whether the was 

.A 

a 0 means every 

0.7 or is 

the lower the va 

for an data 

7.5, 7.7 and 7.8 below. 

the statistic between 

---~ 

R. R S. C. 
fa rehmanii 

_._--_. -----_. -_._-- ------

0.23:...-_-1-_ 
rehmanii 0.20 

~ ___ JL-~.~ ___ .~. ________ J 

Table 7.6 matrix 

females. 

the 

106 

statistic between of 
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7.7 statistic 

males. 

T E. 
I--=-;c=~------------+·--··-·-------------t--------·--··-··----.-... -.------- -----------/·--·------··-------1 

f--,·----·..I.----·--------+-:---·----·-I-::--::-::,.--·----+--- ----+-.---.------1 
0.23 
0.15 

---~--~------

matrix 

As can be seen from the above data none of the 
were correlated. 

7.4 

7.4.1 Effect Wild 

In 

almost increased risk of 

(1 

association 

30 cases controls were 

an increased 

1.17-5. a 

0.12 

of 

the incidence of 

the an 

107 

of risk 

was an 

were 

an increased 

risk of 

data still 

out 

contained in has 
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been shown to 

Purchase et al. (1 

in the island of 

was consumed 

in A 

of 

severe 

between the intake 

1 

the wild 

in also been 

is 

a relative risk of 

5. more than 1 of mate' as 

It cannot be that the sustenance 

cancer and showed a 

), 1.41-

nondrinkers. 

over 

reliance on a broad to 

1 

food source. In many 

meat or a combination 

as to the 

accounts it is evident 

was a reliable 

of acute .,...v, ....... 

cancer, it 

certain wild 

7.4.2 Effect of Plants 

This revealed that 

the use 

to 

from 

were 

in 

amounts of 

wild 

a main meal 

of 

wild 

which were more so 

nutritional 

lack 

term use 

with OC 

and it is ironic that the treatment of one disease is the 

108 
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cause of another. risk are 

in 7.9. 

and their medicinal uses 

_._---_._--_.-_._--------_. ---------------,-------, 
Acokanthera 

pains, toothache 

somnifera Van & 

rheumatism 

aulumnalis Low & 

of 1962 

stomach 

sp, and el at"~ 1996 

afra loss 1 

of 

blocked nasal 

shown 

users are 

over their health care 

be the the health and are related 

be taken into account whoever cares for their health, It is 

to 

that this 

to note 

109 
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that even in 

herbal 

constituents of 

as and 

vary as a 

exposure may 

and used 

did not 

rural there is no doubt about the of certain 

However one must bear in mind the 

in concentration due to season, as well 

and hence the risk associated their use 

exposure of 

a risk has been the case with the 

as the bracken fern 

in h in other 

where it 

with cancer. Human 

there has been a 

studies have been in 

to bracken in an the cancer risk in 

and on the 

are a 

bracken has used as a famine food in Russia 

the crosiers 

et ai.. 2001) and 

exposure to 

an and cancers in 

Wales. In the 

the of bracken crosiers was 

in males and and 

as much as consumers and 

1 

1 

consumers group et al., 

stomach has also been 

cancer was observed among 

in 

a 

who 

notion of natural 

humans and are 

with 

and cancer of the 

cancers, a 

h 

out 

between bracken 

North Wales. 

cancer in later 

in the farms 

in the same area. 

of a case-control 

of the 

bracken in this region 

safe is untrue. Plant toxic to 

as of the defence 

110 
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eaten and or to 

& Mckenzie. 1 

an 

are 

over 

substances that may 

cause acute 

accumulated 

in concentrations and when 

1 

alkaloids are 

and are 

Foods that are 

are minerals 

1997}. 

as relates to 

include 

This has been discussed 

eaten are 

not same as evidence of the absence of 

various 

that occur in in 

and 

8 

",,,.,,,,,,,, is 

of 

use. and clinical case may be 

cases but even then would not be to form the basis of a 

assessment. 

is more 

endocrine 

milk 

im 

or 

are 

can vary from trivial to severe 

the 

are effects 

O'Hara ef a/ .• 1 

(/lex 

in oral cancers 

111 

to acute 

sources. 

human studies 

to 

to 

some 

or enhance 

I. 

when 

tract and nervous or 

1 

guarana 

The latter has also been 

ef al.. 1 Also anthranoid 
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such as cascara, senna, as m be a 

risk factor for cancer if used on a basis 

In the International for Research on 

the concluded 

humans. In 1 

than 1 women, who were 

of the herbal 

ureter and the 

countries in 

in China but 

which were classified as 

were also 

considered not classifiable as to its 

of number of tumours in a 

is in 

a 

to 

more 

loss 

In 

the 

herbal 

are 

contain mixtures 

to humans. 

as 

between the use of 

no 

tumours in rats. 

is 

on the basis of 

in rats 

riddellii 

as a herbal tea in certain of 

no 

riddelliine to cancer 

in rodents. It is 

in this 

evidence of in the next 

as 

have been 

112 

use 

is 

to humans. 

mechanistic 
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8.1. 

and 

with over 

and little 

of 

L, 

dried 

rich in with some 

for almost 10% of the 

000 

D 

of 

many of 

or medicine 

As a source of leaves are cooked 

a relish that is served maize meal. In 

are used in the 

used and traded medicinal In 

many of these continue to be 

such as 

that rats 

tumours of 

(1 

crude meal 

and 

with minimal caution 

from 

Numerous 

and 

and 

in 

seeds are used as a source as a 

the 

are 

in some 

1 

and 

of 

were among the have been to 

administration a a 

ues of the alkaloids. The 

is used as a medicinal in Schoental and 

(1 , one rat 

of the cerebrum. When administered to rats in 

of 

used as a medicine in 

114 

a member of the 

and induced 
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as a 

to 

extracts the 

cause 

1 

and 

aI., 1 

a 

and in some 

common uun: .. ", 

and mammary 

shown to have 

sarcomas the 

et al., 1 

includes that contains 

This 

or 

up to 

sarcomas et al., 1 

12 herbs to correlate a h 

in natives 

72 subcutaneous 

tumors in 100 

in over rats 

known as the bracken also been 

Harbutt and 

et al., 1 

and 

or 1 

of 

India. 

to 

Price 

has been 

Hirano et 

1 

known as 

shown to cause tumours 

and also used 

lucidin and 

in 

as 

et al., 

related to the treatment were in the 

increases in 

was also 

lesions 

et al., 

tumour 1 

and 

1 Direct or 

115 

often contain 

and/or 

to 
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or 

may mean a 

risk of 

et ,1 

Much of evidence 

studies and as a 

is few because 

in 

cancer on 

diet or 

cancer. 

exposure to a 

the number 

or treatment 

has been revealed 

shown to 

and show 

used 

1 

in 

since the identification of substances of 

et ai., 

mutations has 

become an assessment and is a 

substances that can 

that leads to The test relies on the 

most common cause cancer is somatic about 

mutations 

also 

as a 

that and induce 

mammalian cells. It is estimated that over 80% of all 

and with this Ames 

et aI., 1 the test has a 

value for rodent when a is 

al., 1 

to cause 

are 

was used 

et 

bacterial tester strains that the reversions 

missense mutations in the his operon. of 

were selected because are unable to the 

acid which is test substance and the 

bacterial tester strain are mixed "''''',a''",or 

small amounts of histidine. The histidine 

a limited number 

test 

to permit normal 

to 

If, 

the a reverse mutation or induced the 

test histidine to grow and can a 

visible revertant The of revertant the more 

m the chemical. The tests are and without 
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The 

from 

in of the in the use of 

in the Eastern 

to the overall load of 

is 

and 

or 

to simulate 

which 

active 

to 

for cancer 

assays were on the aqueous extracts to 

the contain that can alter the nucleic sequence of 

DNA. 

8.2. 

8.2.1. 

2000 

in the Eastern 

three 

from 

the banks of the 

familiar with local 

in Tables B.1a and B.-lb. 

November 2002. 

n",,,,t<:.r1 in these 

used in the 
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a. tested l'un'Jn']fP-II:;a reverse 

1 

1 leaves 

1 leaves 

1 leaves 

1 
---~ 

1 

1 --_ ... _---
1 leaves 

-------
2 
1 
1 
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Table 8.1 b. Medicinal wild tested in the Salmonella reverse mutation assay 

name 

Acacia caffra ---
Acacia karroa 

-----------·------·~--------~-----------------11 
Acokanthera 

2 leaves 

1 leaves 
3 leaves 
1 

4 leaves 
1 

1 stem 
1 
2 

2 
1 root 

2 
11------·---·_.:_--_.:·_---_·_--_··_-_·_·-+------

1 
If-----=----"-------·-I--···-·----·-+-·--------'=---II 

2 
1 

If----------'~-----·------l-·-----

1 leaves 
If--.:·-'--=---------------I·--··-- ----- .. ----

1 leaves 
1 leaves 

11---·-·---------"'0-.-.. ----.. ------4--- .. -.. - ... - .. --.-- -----.,~------~--

1 leaves 
11-------'----------------------

1 leaves 
11--·...:·------·..::::.------·-+-------

2 roots 
II---~:----~---------~-----------+------

1 leaves 
11--------------'------·-\----------\--------------;1 

1 leaves 
2 

11----------------+-------··· ----------11 
1 

119 



Univ
ers

ity
 of

 C
ap

e T
ow

n

8.2.2. 

The were washed in 

the 

water to eliminate 

water. The 

and 

of the 

and then 

a fine Do\lVaE~r 

was then extracted with for 1 hour at 

to room tem 

was 

extracts were stored in a 

4 

for 12 hours and 

at tested 

in the Ames assay. on the the extracts in distilled 

concentrations each extract were from 0.001 

For each assay, a set of five concentrations were 

water. 

8.2.3. 

acetamidofluorene 

C 

of the extracts. The 

the 

The extract was 

and Strains of Bacteria 

and 

and aflatoxin 

solutions of 

Laboratories 

used were 

and 

were 

and Oxoid 

Merck The Salmonella 

TA100 and TA 102 were from Xenometrix Inc. 

received on ice. 
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TA 100 and TA 102 were re-isolated 

from the master copy on minimal agar (1. 

25X that was enriched 

at a final culture 

nutrient broth No.2 

in 

with 

for 24 

in 

the 

R-factor and resistance to the method 

each of the strains (1 ml) was 

cultures at 

were 

use in the 

8.2.5. 

tester strains were 

rate as follows: 

This 

to two areas on 

the other 

no nrrnAJ,n on 

the 

a 

was added to 

as 

extracts. 

their and 

agar 

and 

8.1 ). 
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Absence of 
bacterial growth 
on "control" side 

of plate 

Figure 8.1. Absence of bacterial growth on the "control" side of the 

plate demonstrates that the his genetic deletion was intact in tester 

strain TA97a. 
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8.2.5.2. RFA Marker 
The strains should have a rfa mutation that makes the outer membrane more 

permeable to large molecules. The rfa character was tested for crystal violet 

sensitivity on nutrient agar plates. The plates for the strains were each layered with 

top agar (2.5 ml) seeded with biotin (0.08% m/v), histidine (4% m/v) and the bacterial 

strain (0.1 ml). A sterile filter with crystal violet solution (0.1 %, w/v) was placed in the 

center of each plate. The plates were incubated overnight at 37°C. A clear zone of 

inhibition around the filter disc should be seen after incubation (Figure 8.2). 

Figure 8.2. A clear zone of inhibition around the filter disc containing crystal 

violet solution reveals the ria character of the strain TA97a. 
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8.2.5.3. uvrB Deletion 
The uvrB mutation is confirmed by demonstrating UV sensitivity in strains that 

contain this mutation. This mutation deletes the uvrB gene to eliminate excision 

repair of DNA damage. The tester strains were streaked across a nutrient agar plate, 

in parallel stripes. A piece of cardboard was placed over half the plate and the plate 

irradiated with a 15W germicidal lamp for 8 sec at a distance of approximately 33 cm 

to the plate. The irradiated plates were incubated overnight 37°C. No growth should 

be evident on the irradiated part of the plates (Figure 8.3). The strains TA 97a, TA 98 

and T A 100 are R-factor strains while T A 102 which contain wild-type excision repair 

enzymes are not affected. 

Figure 8.3. No growth In the UV exposed region confirms the uvrB gene 

deletion in the strain TA97a. 
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8.2.5.4. R-factor 

All the strains used in this study were tested for the presence of the ampicillin 

resistance factor because the plasmid (pKM 101), which increases error-prone repair 

of DNA damage is somewhat unstable and can be lost from the bacteria. The R­

factor was tested by placing a disc impregnated with ampicillin on the nutrient plate 

after adding top agar (2 .5 ml) containing histidine and biotin and the bacterial strain 

(0.1 ml). After incubation of the plates overnight at 37°C, there should be no inhibition 

of growth around the disc since all the strains contain a plasmid that makes them 

resistant to ampicillin (Figure 8.4). 

Figure 8.4. Absence of zone of inhibition on strain TA97a indicates the 

presence of ampicillin resistance factor (R-factor) and hence the presence of 

plasmid pKM101. 
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8.2.5.5. Presence of Plasmid pAQ1 (Tetracycline Resistance) 
The pAQ 1 strain (TA 102) was tested for tetracycline resistanc~on minimal glucose 

agar plates. The strain was streaked across the plate. Tetracycline. (2 ~g/ml) was 

added to the plate and incubated overnight at 37°C. Growth should be observed. 

8.2.5.6. Spontaneous Mutation Rate 

Each of the tester strains revert spontaneously at a frequency that is characteristic of 

the strain. The standard plate incorporation assay procedure was used. The 

spontaneous mutation rate was determined after seeding the bacterial strain (0.1) in 

top agar (2.5 ml) both in the absence and presence of 6-9 mixture. The plates were 

incubated for 48 hours at 37°C and the number of revertant colonies counted using a 

colony counter. Historical literature values and values provided by the supplier of the 

strains are listed in Table 8.2. 

Table 8.2. Spontaneous revertant control values 

Number of revertants 

Strain Literature values 1 Supplier 
values2 

Without S9 With S9 Without S9 

TA97a 75-200 100-200 196-256 
TA98 20-S0 20-S0 -
TA100 7S-200 75-200 -
TA102 100-300 200-400 500-S88 

1Values quoted from Mortelmans and Zieger (2000) 
ZValues quoted by the supplier, Xenometrix Inc., as per batch supplied. 

8.2.6. Preparation of S9 

The method was based on the procedure of Garner et al., (1972). I nduction of the rat 

liver enzymes was performed according to Maron and Ames (1983). Aroclor 1254, a 

polychlorinated biphenyl (PCB) mixture was used as enzyme inducer at a dosage of 

500 mg/kg body weight. Animals were sacrificed after 1 week and the freshly excised 

livers were placed in sterile pre-weighed beakers containing cold KCI (0.15M, 1 mllg 

wet liver). After weighing, the livers were washed with cold KCI (0.15M) and 

transferred to a beaker containing 3 volumes of KCI (0.15M) (3 mllg wet liver). The 

liver samples were finely cut using a sterile scissors and homogenised for 5 minutes 
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a 

9000 x g. The 

in a bed 

Committee 

8.2.7. 

The amount 

on 

and 

rat 

was 

of the 

The microsomes were in a volume 

7. sam was saturated with carbon monoxide 

two cuvettes. The 

was added to the 

450nm 

was 

cuvette and 

and 

as follows: 

of 

490 correction x 

In this P450 concentration was 

range 0.6 0.8 

to be 27 

constant for the entire batch. 

of S9 

The 

the Bradford assay 

as 

8 ml Tris 

10 

1 minute and 

400 

at 

The above 

The 

into 

monitored 

concentration was 

1 and was 

8.2.8. 

The 

KCI 

(1 

(1 were as 

and S9 fraction 1 mg nrnlfQ.n mix was 

fresh before each assay and on ice until used. 
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8.2.9. 

The 

without 

extracts were 

were added to the 

to the Ames test 

and 

mixture was then added. The mixture was then 

0.05mM 

and 

onto a minimal When the 

were in an 

colonies were then counted. 

per run, and the data were the means 

a 

of revertant in one or more 

as a if the number 

number at the 

increase rendered the extract 

o. 
In each were 

revertant 

An extract was 

increase in the 

extract was 

was not 

A lack of a 

the 

2-AAF and CHP to 

strain and the ",tt',,..,,,,,..,, 

the reversion of each 

strains 

a 

8.2.11. 

was 

colonies at 

estimates the 

minus the 

at the next 

It is a 

2-AAF was used as a n(""TI\,'''''' control for the 

in the presence at concentrations 

was used as 

the strain 02 at a 1100 

the mean standard of 

strain at each concentration were 

in the number revertant 

gamma coefficient 

between the of an monotonic trend 

of a monotonic means that if all the 

those at 

gamma:: -1 if all the numbers were 

measure which is for the ties our case, 

128 



Univ
ers

ity
 of

 C
ap

e T
ow

n

8.3. 

The 

revertant 

1% 

v6.0 

A normal 

was 

was used for the 

extracts were for 

was 

com 

to test A 

four 

strains 

strains have operon and each 

these that act via 

as 

were evaluated a 

without The extracts were 

in the number 

one or more no increase was 

was 

the 8 

tester strain TA97a in the 

Amaranthus A. 

rhombifolia and 

was an increased response with 

and when 

(v) at the 1 

the strain 

used as 

with 

if 

in 

the extract 

the 

For the 

there 

extract 

these 8 

an in a run of at the mutated site in the 

strain is thus which 

are themselves between base 

the or between 

structure. This can be 

or the start and 

extracts were tested on The 

8. the rat liver S-9 microsomal 

mixed function 

as 

a 

and 

response was now 11 

which 

a 

was used. 

not show 
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now a 

due to a sparse 

esculenla 

manifested as a in the revertant counts 

of revertants was 

S. oleraceus and Z 

extracts of the asiatica 

and 

Ail of these were monotonic with R. 

the 

metabolic 

continued to a 

number of revertant colonies was 

Some are 

active forms. In 

is oxidation 

number these chemicals to 

do not metabolic 

an 

assay in the presence 

some 

while contain 

inactive unless are metabolised to 

P450 metabolic 

of a 

forms. Since 

and hence are unable to metabolize chemicals 

into the 

and cofactors for oxidation 

the above results is can be that 

become upon metabolic 
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A 
fA 97a+ 

240 
TA g7a 

II 
-S9 

220 
-S9 

200 

I 180 
~ 

15 

I 160 

z 
140 

II 
• • 120 • 

-0.001 0.002 0.005 0.008 0.011 0.014 0.017 0.02 

Concentration of extract 

B 250 II TA97a 

.. TA97a+ 

200 .. -59 

~ II ---+59 
ro 
t: 

150 QJ 

il'i .... 
'0 

11 100 
E • :::l 
Z 

50 

o 
-0.01 0.01 0.03 0.05 0.07 0.09 

Concentration of extract 

8.5. on the response Z. ;>" ............ 

extract 

the values at 
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name 

Amaranthus 

186±22 
193±24 ! . l 200±1S 199±18 197±21 219±18 I 217±20 0.3610 

187±16 175±26 190±15 191±16 210±21 0.3000 
144±11 i17±23 i45±22 146±21 ! 133±i0 ~ 0.1000 

iS3±7 162±11 I 168±17 
179±15 176±27 169±12 
161±13 172±11 1B4±35 
187±16 146±26 176±25 
i85±25 186±9 189±15 
73±i0 i77±i6 f 186±4 188±16 

Rumex lanceolatus 161±27 I 179±15 183±32 216±8 241±i3 
Sida dregei 138±10 138±17 150±8 163±26 173±15 170±11 
Sida rhombifolia 167±6 - 177±10 185±8 178±24 

--

Solanum nigrurn 186±14 - 179±7 164±14 153±12 
Solanum nodiflorum 185±16 - ~ 207±14 223±19 213±13 242±14 
Sonchus oleraceus 167±16 - 142±18 137±14 156±8 144±4 

162±23 152±18 164±23 150±1i 175±21 I ! 0.2240 
17S±S 187±28 iSh7 17S±8 I I .0932 
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Table B.3b: Mutagenicity of water t:AUd\.L:::> from dietary wild plants towards S, typhimurium TA97a in the presence of 59 mixture 

I His" revertants per plate" 

I +59 I 
name ! , Concentration of plant extract per plated (g/ml) 

I (-)b (+t 0.00125 I 0.0025 0.005 0.01 0.02 0.04 0.08 
Amaranthus asper 166±6 443±17 ± I ± I 164±22 156±16 I 174±14 I 161±8 163±25 -0.0980 i 

Amaranthus hybridus 104±13 492±121 
I ! 117±11 122±25 I 139±18 130±11 125±18 0.3420 - I - i , 
I i 

Amaranthus thunbergii i 142±12 530±33 - - I 158±32 138±18 161±4 I 184±7 168±9 I 0.4530' I I 

, Bidens pilosa 145±7 528±27 - - 154±22 173±30 I 163±29 164±11 199±15 0.4710 
Centella asiatica 150±27 583±100 I 150±12 133±16 I 147±14 173±9 201±23 I 0.4640' - ! -
Che,,',::p~,4i' ''''' album 134±22 466±139 ! 156±13 112±9 96±12 i 120±5 124±23 -0.1950 - I -

I 

Coccinia rehmanii i 173±12 i 561±130 - - 1 168±16 I 165±14 170±3 168±21 190±23 0.1130 I 

Coiocasia esculenta 145±12 573±87 I 136±12 138±20 I 146±17 173±13 I 0.4510 
. 

- - 155±12 
Oxalis corniculata 150±7 556±114 I 170±13 I 176±11 ! 177±16 I 

I 

0.3560 167±8 177±11 I - - , 
I 

1ysa/is viscosa 175±20 508±64 l - I - 173±13 157±22 i 175±16 210±8 218±21 I 0.5250' 
Raphanus nasturlio aquatica 189±17 717±51 I - I I 175±12 168±10 I 161±16 188±13 206±14 I 0.2630 I -

I 

J:?aphanus raphinastrum I 150±14 582±96 
! , 

I 156±10 171±4 I 162±14 192±13 177±15 0.5970' I - I -I 

Rumex lanceo/atus I 154±13 600±98 
, 

- I - 155±17 148±15 \ 154±4 193±41 295±51 0.4576' 
Sida dregei I 133±9 I 353±73 - i 138±17 i 143±15 153±13 153±21 164±25 0, ~590' I -
Sida rhombifolia I 150±10 I 512±133 - - I 152±22 150±22 154±24 185±19 189±14 0,4770' 
So/anum nigrum 170±9 I 403±18 ! - - 184±15 174±13 I 191±6 191±7 301±26 0.6500' 

. So/anum nodiflorum ! 111 ±23 I 536±79 I - - 140±21 154±15 I 180±17 236±23 247±13 0.87dO· 
Sonchus oleraceus I 155±11 405±31 - - 166±23 141±26 119±10 134±14 99±27' -0.5910' • I 

Urlica urens 127128 497±73 i 113±13 130±9 122±13 I 111±13 120±6 - i - -0.1060 
Zantedeschia aethiopica 175±15 646±95 170±18 165±14 141±14 170±14 134±16 i - I - -0.4359' 

-
b 

c 

1 
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A .. '''' B • III TA 97a TA9S 
·S9 120 • 

III 
+59 • 350 • --+S9 -59 

III 100 
II> 300 'l In 

c i: 
tlI 

m 80 • 15 250 
1: '. <t> 

" > • '" e 
.:: 200 60 

<::> '0 
1l 150 :v 
E 

.c 40 
::I E 
z 100 ::> 

:z 
20 

50 

0 0 

-0,01 0.01 0.03 0.05 0.07 0.09 -0.01 om 0.03 0.05 0.07 0.09 

COncentration of extract Concentration of extract 

C • TA D 
260 

III TA 100 
---+59 • 7DO 

240 -S9 III 
+59 

650 
!l 220 c:: 600 ro 
i 200 • ,I 
" 550 
'" 

"'-
.:: t80 
0 500 
1J 160 
E 450 
~ 140 

III 400 
120 

III III III 
III III 

0.D3 0.05 0.07 0.09 

Concentration of extract 
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The tester strain TA98 was to mutations. In absence 

of S-9 R. lanceo/atlls At 

the revertant were that 

of the 

of 5 concentrations 

a 

nodiflorum 

and Rumex 

number of revertants was 

1 % level was observed over a series 

presence of 9 

the level response 

Amaranthus 

were considered to a weak 

viscosa 

since 

revertant count. than 2-times the 
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water extracts 

His" revertants per plate" 
-59 name 

Concentration of plant ~AU cn .. ~ per plateC (g/ml) 
(_)b I 0.00125 I 0.0025 0.005 0.01 0.02 I 0.04 0.08 I 

Amaranthus asper 25±8 - I - I 24±10 25±6 24±4 i 28±4 27±7 0.1490 ! I 
Amaranthus hybridus 23±3 I - - 22±2 22±7 20±5 17±5 24±1 -0.0530 
Amaranthus thunbergii 27±6 - I - 28±5 29±8 24±5 I 2S±5 34±12 -0.0040 
Bidens pilosa 24±3 I 25±5 29±3 34±15 I 28±4 27±4 I 0.2430 - -
Centella asiatica 30±6 - - 22±4 I 32±9 I 26±7 I 25±7 30±4 0.0260 
Chenopodium album 28±4 I 21±2 26±4 I 26±8 I 24±4 25±3 I -0.0260 I - -
Coccinia rehmanii I 17±1 I - - 17±2 I 17±5 21±3 2118 21±3 0.3780 
Colocasia esculenta 

, 
20±3 I - - 22±2 i 19±3 15±1 20±5 2114 -0,1470 

Oxalis corniculata 19±4 - - 22±2 I 18±4 I 19±5 24±3 25±3 0.3910 
Physalis viscosa 24±6 - - I 22±6 I 22±5 25±8 26±3 22±5 0.0490 I 
Raphanus nasturiio aquatica 22±5 - - 23±6 23±5 22±5 2114 33±6 0.2420 
Raphanus raphinastrum 19±2 - - 29±6 18±1 20±3 25±5 22±3 0.1300 
Rumex lanceolatus 20±3 - - 23±5 30±5 33±7 I 50±? 78±6 0.8979' 
Sida dregei I 25±6 - 23±2 27±9 20±2 29±3 31±4 - 0.2910 
Sida rhombifolia 24±7 - - 16±5 28±14 I 28±12 24±3 34±19 0.2780 
Solanum nigrum 24±5 - - 24±4 23±4 I 28±5 I 23±4 37±9 0.3300 , 
Solanum nodiflorum 14±5 - - 29±3 24±7 ! 28±5 26±5 23±2 0.1550 
Sonchus oleraceus 26±7 - - 22±7 I 23±4 25±5 22±3 28±6 0.1070 
Uriica urens 22±3 I 24±3 24±6 23±6 20±8 24±2 - I - 0.0140 

,tp.riRschia dl:1UIIVjJlvQ 26±2 I 27±3 36±6 29±7 25±2 25±6 -0.2735 - -, 
~ - -

b 
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Table 8.4b: MutageniCity at water extracts from dietary Wild plants towardS .s. typhlmunum I A!:I8 In me presence Of ~!:I mixture 

His" rt:vt:r1:ants per plated 

+S9 
name 

IILtvl I COII\.;t:litidth..l1l of plant t:AUdI..L per plated (g/ml) inrol 
(-)b ( .)e 0.00125 i 0.0025 I 0.005 0.01 I 0.02 0.04 0.08 

Amaranthus asper I 32±2 i 155±5 - - 36±2 28±3 I 31±3 I 3115 30±4 I -0.1840 
Amaranthus hybridus i 41±7 i 208±10 I - i - 45±5 46±9 I 43±8 I 54±7 59±8 0.5060' 

I 

Amaranthus thunbergii 
, 
i 26±2 238±19 I - - 30±3 34±10 I 37±9 47±6 39±5 I 0.5540' 

Bidens pi/osa I 36±7 186±23 i -, 
i , - 37±2 39±4 46±2 47±4 51±10 0.6910 

Centella asiatica 28±8 I 195±43 - - 31±5 28±2 38±10 I 48±5 66±6 I 0.6300 _. 

Chenopodium album 30±5 ! 191113 - 28±3 35±4 31±2 I I 67±22 I 30±7 I - 0.2460 
Coccinia rehmanii 29±2 I 149±16 

, 
I 36±10 i , 32±6 31±6 31±9 38±7 0.3130 i - - I 

Colocasia esculenta 32±5 I 226±31 25±5 35±5 I 28±5 31±4 I 33±9 0.1080 - -
Oxalis comiculata I 29±4 190±9 - - 31±2 25±3 24±4 I 30±4 31±3 0.0000 
Physalis viscosa 25±5 22S±R2 ! 34±3 38±6 38±4 

, 
39±2 53±4 0.7800' , - - i 

I Raphanus nasturtio aquatic, 30±5 1 96±20 I 30±2 32±10 41±6 I 35±9 38±11 I 0.2690 - - I 
Raphanus raphinastrum I 26±5 

, 
222±20 

, 
I 25±2 29±7 I i 0.3240 I - - 25±4 32±7 I 33±7 

Rumex lanceolatus I 26±3 i 181 ±31 - - I 29±7 38±3 47±8 73±14 I 107±3 0.9409" I I 
Sida dregei 29±7 153±19 37±3 

I 

36±10 36±6 34±12 ! 34±9 I 0.1000 - I I -I 

Sida mombifolia 26±3 I 171±19 1 27±3 26±4 J 27±2 I 33±8 
, 

45±16 ! 0.4550' • - - I 

Solanum nigrum I 32±8 169±4 I 32±4 37±7 40±4 44±10 59±6 0.6370 I - - I I 

Solanum nodinorum 32±6 216±26 - - 36±9 I 33±3 i 35±5 45±5 58±7 0.6360' 
Sonchus oleraceus 35±7 I 216±36 - - 34±3 36±4 I 29±1 35±9 38±11 -0.0390 I I 

Urtica urens 28±4 179±22 32±9 I 31±7 I 24±5 26±3 28±7 I - - > -0.0870 I 

Zantedeschia aethiopica i 37±8 I 228±18 36±8 I 38±2 43±11 35±5 i 35±6 I -0.0553 : - -. - -
b 

c (1.5 
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When tested on the tester strain T A 100 in the absence of 8 

to 

The 

cause 

and 

a weak 8. 

that cause 

were Amaranthus 

Three of the 

7 

that had shown 

no under metabolic 

in the extract may 

viscosa were 

1 

o/eraceus 

in the absence of 
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---- - -.-

His+ revertants per plate" 

-59 
name 

CVII",~dtration of plant extract per plate!: (g/ml) 
(-)b ! 0.00125 I 0.0025 0.005 0.01 0.02 I 0.04 0.08 

Amaranthus aspsr I 120±16 - i - 142±17 131±9 131±14 i 142±12 144±5 0.3600 I 

Amaranthus hyb~ 109±15 - - 94±8 106±13 I 104±13 I 134±11 145±22 0.5020' 
Amaranthus thunbergii 

l 

I 109±8 - - 117±7 123±9 136±16 143±19 177±9 0.7820 
Bidens pi/osa 124±11 - - 119±12 127±8 137±9 151±12 178±14 0.7410 
Centella asiatica 161±43 - - 162±23 139±23 I 127±5 127±4 172±18 -0.1190 
Che,""'"nrlillm album .v,..v~'u 137±18 - I 134±10 136±11 131±10 135±16 160±13 I l 

0.2910 - ! 

Coccinia rehmanii 
, 

I i - - ! - - - - - - -I 

Colocasia esculenta I 124±22 - - 127±12 134±14 I 129±15 134±10 165±13 0.3700 
Oxalis comiculata I 106±13 113±11 116±11 116±11 119±14 I 122±20 0.2410 - - I 
Physalis viscosa I 140±15 , - - i 143±9 I 150±7 144±22 147±10 167±21 0.3310 I I 

Raphanus nasturtio aquatica I 108±6 I - I - 125±13 117±15 134±21 138±14 158±17 0.6370' l 

Raphanus raphinastrum 101±11 i - - 97±13 108±9 109±14 105±7 120±18 0.3140 
Rumex lanceolatus 134±18 I 131±16 140±15 158±7 0.7815 

. 
- - 183±16 205±28 i 

Sida dregei 119±17 I - 135±6 133±10 127±17 114±21 120± 4 - -0.1490 
Sida rhombifolia 104±9 I I 118±6 112±20 0,4410 

. 
- I - 122±26 116±6 145±18 

Solanum nigrum 114±17 I 
, 

- - 120±7 115±12 118±6 140±11 192±10 I 0.5700' 
Solanum nodiflorum 175±14 - - 139±8 149±16 141±2 I 163±13 171±14 0.1490 
Sonchus oleraceus 117±13 - - 114±9 130±12 125±14 I 125±35 143±8 0.4360' 
Urtica urens 117±16 124±8 122±13 146±9 120±27 I 129±9 I - - 0.1950 
Zarlc:dc:~"''7ia aethiopica 148±9 140±16 I 133±19 I 137±7 135±10 I 1S2±22 0.0345 - -

I 
~ - - -
b 

1 
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. _.- - _._.- ·_--u- ,- - - - letary WI . . __ rypmm' ,. .. ,- 1"'.---.,-- _. -- . ~.-.-
His" revertants per plate" 

+59 ! 
name , 

.1 Concentration of plant extract per plated (g/ml) ill/VI I IILIVI 

I 0.00125 0.0025 0.005 0.01 0.02 I 0.04 0.08 I 

Amaranthus asper 126±14 363±34 128±16 141±13 139±6 I 134±5 139±11 0.2570 I 
I 

Amaranthus hybridus 134±13 380±37 i - I - I 121±3 124±18 139±12 123±5 142±19 0.1420 1 

Amaranthus thunbergii 117±12 402±45 i I 123±14 116±6 131±11 145±14 161±16 0.6530' I - -
Bidens pilosa 140±15 452±35 1 i 175±17 123±8 I 158±7 174±12 140±18 0.0990 - - . 
Centella asiatica 130±9 388±31 - - 120±19 134±13 148±14 164±13 202±18 0.7310 
en" ,,;, album 128±3 411±70 I - ! 129±12 113±13 119±6 137±30 138±17 - 0.1140 ,y '_,...v~.~ 

Coccinia rehmanii I - - - - - - - - - -
Colocasia esculenta 127±20 457±54 - - 132±16 134±9 145±12 129±7 156±6 0.3390 
Oxalis comiculata 111±10 I 387126 I - I - 109±15 113±3 106±17 114±14 123±12 0.1240 ! 

Physalis viscosa 129±9 390±32 - - 113±12 126±13 I 143±23 158±14 173±11 0.6360' 
Raphanus nasturtio aquatica 122±10 363±15 - - 126±10 132±11 I 140±17 127±3 177±8 0.4890' 

! Raphanus raphinastrum 112±12 492±49 - - 112±7 104±5 I 113±18 116±12 127±12 0.2570 
Rumex lanceolatus 155±14 508±104 - - 149±6 165±13 

, 
179±19 202±20 221±23 0.7384' 

Sida dregei I 125±10 I 358±39 I - 150±18 136±12 126±18 141±22 139±6 - 0.1780 
Sida rhomMolia 121±17 I 300±36 I - - I 135±55 115±25 119±15 I 128±13 149±6 0.3870 

I 

Solanum nigrum I 115±5 I 370129 I - - 123±6 132±4 121±8 138±6 I 224±14 0.6950' I 

Solanum nodiflorum 169±13 484±32 I - - 161±22 157±23 166±2 183±6 I 181±2 0.3670 I ! 

Sonchus oleraceus 126±21 425124 - I - 123±15 116±16 146±15 135±7 154±10 0.4550' I 

Urtica urens 116±8 313±42 116±20 I 98±8 114±20 120±15 I 98±4 - -0.2030 
Zantedeschia CI~tl/lufJlf._d 141±17 I 411±75 I 149±11 153±10 152±16 17±136 148±10 -0.0088 I - -
. --
b 

c 

1 
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406±46 I 373±10 401±27 385±20 471±55 I 0.3950 
449±11 I 433±13 480±14 495±31 546±59 
434±40 387±38 444±29 431±23 455±35I 0.3790 

1160±127 I 450±47 403±21 41S±34 435±58 485±62 I 0.3740 
1417±104 42S±2S 420±26 431±17 463±30 S23±72 i 0.2590 
950±56 I - 359±24 345±37 358±43 411±26 4SS±77 I 0.4070 
1323±79 I 392±19 417±27 480±14 488±4S 577±15 
1325±185 I - 338±34 3S8±39 373±4S 
1573±92 I 327±20 336±23 I 337±15 ! 365±27 I 433±39 
1275±87 I - 318±17 
533±177 I 388±63 

- 430±39 398±26 423±10 
370±52 398±34 380±27 398±45 443±63 I I i 0.2030 
420±59 I 423±26 408±31 443±41 430±86 I I I 

n\/t'I """""::,,.,,,","''1<:> (1 0 

1 
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.. 

I 
His'" revertants per plate" 

·59 
name 

:ontrol Concentration of plant ~r plateC (g/ml) '1/ 
HI) 0.00125 0.0025 0.005 I 0.01 I 0.02 0.04 0.08 

Amaranthus asper 348±33 - - r 353±26 I 415±44 400±62 463±45 415±13 0.4810 
Amaranthus hybridu~ I 323±19 - - 320±10 332±27 ! 355±37 I 367±38 \ 483±10 I 0.6560 
Amaranthus thuf/bergii I 346±9 340±37 412±10 443131 50615 573±17 0.8900 
Bidens pi/asa 464±26 450±27 478±40 573±31 538±62 565±33 0,6210-

Centel/a asiatica I 434±31 I - - 455±10 I 470±41 486±6 509±24 579±69 0.8120' 
Cf,,;;uvpvdium album I 354±31 I - 395±34 413±27 418±33 459±31 512±66 - 0.7450' 
Coccinia rehmanii 380±36 I I 398±21 363±29 408±43 485±48 503±28 0.60 " - - I 

j 

Colocasia esculenta I 427±49 I 419±18 500±34 513±62 
r-- ---

1"'0.6480 
\ - - 518±20 553±36 

f----

i I Oxalis comiculata 438±33 - - 415±48 453±25 427±19 473±22 455±66 I 0.1560 
Physalis viscosa I 433±22 - i - 425±19 448±21 I 430±22 515±59 I 530±64 I 0.5130' 
Raphanus nasturlio aquatica I 493±54 i - - 420±27 I 438±33 I 503±30 485±37 

I 

525±61 0.3010 
Raphanus raphinastrum I 378±19 i - - 355±37 I 345±38 I 368±33 385±29 448±50 0.3830 
Rumex lanceolatus I 386±33 i I 442±27 440±29 I 450±16 545±38 623±33 0,8814 

, 
j - -
I 

Sida dregei 390±44 I - I 348±45 I 345±37 390±62 383±41 I 390141 - 0.1480 
Sida rhombifolia 244±21 I - I - ! 263±33 237±23 323±67 328±67 448±52 0.6260' 
Solanum nigrum 400±8 - - I 413±13 422±27 483±53 I 525±13 528±15 0.7910' 
Solanum nodiflorum I 422±28 I 445±28 445±44 425±13 535±78 468±32 

I 

0.4080 - -
Sonchus oleraceus 448±36 - - I 420±16 418±37 453±46 450±47 455±26 0.1820 
Urlica urens I 430±54 415±6 ! 443±29 I 413±41 410±22 I 428±46 0.0140 
Zantedeschia cn:::lltiopica I 400±47 455±70 423±59 : 403±77 I 430±28 393±19 -0.0940 

~ - .. . . 

b extracts 
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8.7a: water extracts 
--

His+ revertants per plateil 

-59 
I Concentration of plant extract per plateC (g/ml) 

Hb 0.00125 0.0025 ! 0.005 0.01 i 0.02 I 0.04 0.08 
Acacia caffra 124±17 I 135±19 109±12 124±28 i 12B±14 145±7 0.2200 , - -
Acacia karroo 158±10 - - 186±12 157±12 183±5 181±16 190±12 I 0.4060 
Acokanthera oppositifolia 170±13 - - 177±14 158±4 156±7 161±4 167±16 I -0.2696 
Aloe Ferox 157±17 - - 179±28 171±14 I 181±20 191±21 207±19 0.5680 

I Artemisia affra 157±20 - - 178±17 168±5 I 164±31 I 214±52 159±28 0.1480 i I 

II Brunsvigia sp. 135±13 - - I 135±24 153±5 150±12 148±5 135±19 0.0700 
Catha edulis 192±14 190±9 

, 
187±23 i 163±9 191±16 159±18 -0.3810 - - I i 

Convolvulus farinosus 167±16 - - 172±11 149±9 ! 165±20 127±9 71 ±12'" -0.6790 
Dalbergia obovata 196±27 - - 203±29 176±18 195±11 214±21 232±5 0.3360 
Datura stramonium 168±15 I - - i 143±13 205±17 223±12 265±31 280±47 I 0.7930~ I 

Deinbollia ob/ongifo/ia 18S±12 - - 171±9 i 213±31 227±33 184±16 196±10 I 0.1980 I 

Eucomis autumnalis 160±20 - - I 163±19 152±23 169±23 I 155±7 152±16 i -0.1480 
Ficus craterostoma 159±16 - - 166±18 164±22 i 165±17 I 148±22 146±20 -0.2070 
Gunnera perpensa 152±18 I I 160±36 147±9 i 157±18 i 160±4 I 161±15 I 0.3010 - - I I 

Helichrysum cymosum 212±12 I 160±8 170±10 I 187±23 188±14 I 192±7 I 0.0890 ! - - I 

! I-fynr..oc-foc< aristata 161±14 - I - I 164±15 177±16 165±21 181±15 194±9 0.4320 I 

Lantana rugosa 182±17 I - - 138±14 172±14 173±22 168±13 I 183±19 0.1910 i 

Lippia javanica 169±20 - - 167±19 ! 167±14 176±8 170±8 170±11 0.0000 
Maesa lanceo/ate 135±13 - I - 135±11 151±8 170±12 148±12 173±21 0.5760 
Mariscus congestus I 180±15 - - I 183±13 169±12 161±13 167±11 171±15 -0.2880 
MdY!f;;~nUs acuminata 147±29 - - 1S8±13 169±7 163±31 143±7 161±7 0.0220 
Opuntia vulgaris 192±21 - - 179±24 167±13 207±34 I 179±16 223±26 0.2100 
1")&101 !::Junium sp. 109±32 I 150±25 166±19 

, 
177±21 166±4 129±27 0.2100 - - I 

Pteridium aquifinum 204±25 I - - 181±14 169±10 178±5 163±20 I 188±15 -0.1802 
Solanum mauritianum 186±14 - - 160±8 148±10 152±15 137±7 17S±6 -0.2840 
Turraea fforibunda 157±17 - I - 153±5 151±14 i 185±25 174±26 182±22 0.4120 
Withania somnifera 148±19 - i 156±8 159±21 148±22 1S7±5 140±29 - -0.0750 

a,,", 
~"'+r~~., 

c 0.1 was d_ at 1 #-

1 
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Table B.7b: Mutagenicity of water ~ALrd~u) trom medicinal wild plants towards S. t'y,;rm,'Y!1um TA97a in the presence of S9 mixture 

His· revertants per plate" 

I +S9 I name 
I i I Concerh. dtiull of plant ~Abdl.!t per plated (g/ml) [_)~U. I 
I ( I (·f 0.00125 I 0.0025 I 0.005 0.01 0.02 0.04 0.08 

I 
I 

Acacia caffra I 128±11 ! 458±£4 I - I - 106±11 i 91±21 105±17 101±7 61±21" -0.5350 
Acacia karma 181±17 570±£9 I I I 180±19 , 182±23 191±5 I 538±67 408±61 0.5630 ! - -
Acokanthera nnnnsitifolia I 161±17 I 480±37 ! - I - I 132±9 131±8 140±11 I 158±10 133±4 I -0.1224 
Aloe Ferox I 151±18 418±80 - I - I 156±11 163±19 183±14 1 171±17 183±17 ! 0.5510 , 

! 

Artemisia affra 154±23 I 410±27 - I - 145±24 180±31 158±19 156±43 78±25# -0.3300 
Brunsvigia sp. 134±5 450±42 - I - I 144±12 147±14 140±18 145±13 133±24 0.0550 
Catha edulis 177±19 593±38 154±6 137±13 

, 
132±13 128±7 139±14" -0.5400 - - I 

Convolvulus farinosus 155±11 I 405±31 - - I 165±14 150±2 128±7 74±16 i 24±9" -0.8550 r 

Dalbergia obovata 218±30 i 490±£4 I - - 186±5 158±10 I 178±17 223±10 I 237±15 0.2570 
Datura stramonium 138±4 i 423±87 - - 122±26 147±16 I 163±10 176±10 163±31 0.5830 ! 

Deinbollia IJUIUllqifofi& 218±55 i 485±32 - I - 211±23 220±25 220±22 259±42 
! 

427±54 0.6140 
Eucomis autumna/is 145±6 I 530±37 

, 
157±29 138±22 I 157±11 172±22 i 129±24 0.0680 I - I -

Ficus craterostoma 147±5 I 420±95 - I - 155±8 162±14 I 135+6 128±19 I 101+7" -06020 

Gunnera perpensa 153±£ j 410±10 I 128±21 122±8 124±9 121±20 I 122±£ -0.3390 I - I -
He/ichrysum r:vmnSlJm I 210±11 630±25 - I - I 202±40 213±23 159±20 160±11 I 181±30 -0.3890 
Hypoe.";tp.<:: aristata I 148±7 637±95 - I - 143+11 151±18 165+13 160±6 168±10 0.5250 
Lantana rugosa ! 171±8 415±26 I - - 154±24 150±23 138±22 92±22 84±21 I' -0.7280 I 

Uppia jav'anica 169±22 613±97 I I I 139±21 I 88±13 66±24 63±14 65±16" -0.7630 - - ! 

, Maesa lanceo/ate 134±5 450±42 I 125±4 115±10 106±13 132±5 138±14 0.0400 I - - i I 

Mariscuscongestus 174±12 725±29 ! I 

166±5 158±5 149±25 131±10 I 121±8' -0.7690 - - I 
I 

Maytenus acuminata 163±18 485±38 I 138±6 136±27 128±9 120±4 I 130±8 -0.4400 - - I I 

Opuntia vulgaris 141±4 398±61 - - I 153±17 132±3 149±19 i 180±8 I 181±12 0.5170 I I 
Peiargofliurn sp. 143±16 I 492±23 - - I 134±18 133±19 120±13 I 85±19 I 66±8" -0.7370 
Pteridium aqu~ 192±14 462±17 I 172±6 171±10 164±16 

I 

153±5 I 153±6 -0.7056 , - - I , ! I 

Solanum mauritianum 170±9 403±18 - - ! 153±8 149±9 122±7 120±8 100±11" -0.8820 
Turraea floribunda I 136±17 418±80 - - I 162±16 164±11 150±12 144±17 161±17 0.1120 
Withania somnifera 140±27 i 455±79 - 140±8 I 151±10 I 143±15 159±12 121±18 -0.1740 I 

, 
I -, 

a n:::lt:::l :::lrp mp:::ln~ + S n nf fmlr nl:::ltpc:: 0 f:nntrnl (_ \ = nllmhpr nf c::nnnt:::lnpnllC:: rpvpri:::mtc:: withnllt nl!:lnt pyfr!:lMC:: 
c d 0.1 was to 

1 
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His'" revertants per platea 

Botanical name 
-59 I .. ConcellUittlulI of plant extract per plateC (g/ml) I (~)~UI 

0.00125 I 0.0025 0.005 0.01 0.02 I 0.04 i 0.08 
. Acacia caffra 21±2 I - I - i 20±3 2S±2 , 23±1 32±2 43±9 0.6720 , , 

Acacia karroo 27±3 29±3 30±7 27±3 ! 39±6 47±S [ 0.S930 - - ! , 

Acokanthera oppositifo/ia 24±8 - - 23±2 2S±1 23±3 26±3 27±3 j 0.1150 
Aloe Ferox 27±2 - - , 27±4 I 28±9 28±S i 28±4 3S±4 0.3360 I 

Artemisia affra 25±9 - - 21±3 26±6 3S±2 i 44±4 77±6 0.7610 
Brunsvigia sp. 19±3 - - 22±9 , 20±3 I 22±6 I 24±6 2S±3 0.2800 
Catha edulis 

I 2S±4 I 19±3 22±6 I 23±3 20±2 29±4 0.1640 I - -
Convolvulus farinosus \ 2S±7 - - 28±10 23±S 21±1 I 21±2 22±7 -0.1980 

. Dalbergia obovata 26±5 - - 33±3 26±3 30±3 28±7 29±3 0.0000 
I Datura stramonium I 18±4 - - 24±3 31±4 38±9 I 73±11 I 97±S 0.9490 I 

Deinbollia Ub!OllyifOlia i 28±S 42±32 33±3 29±2 i 34±7 37±12 0.2430 i - - I 

: Eucomis autumnalis 
[ 30±S 24±3 22±4 31±2 24±8 23±1 -0.1890 i - -

Ficus craterostoma ! 23±S - - I 19±5 I 20±4 18±3 I 19±5 17±1 i -0.3020 
Gunnera perpensa 23±2 

, , 
28±6 26±5 21±1 24±2 27±6 I 0.0230 - - I 

He/ichrysum cymosum I 33±9 - - 28±7 30±6 33±7 I 30±S 23±S -0.2720 
Hypoestes aristata 18±5 - - 20±3 19±7 I 21±2 18±3 23±5 0.1390 

I Lantana rugosa 2S±3 - - 23±4 24±5 
! 

24±3 2S±8 20±5 -0.1980 
Lippia javanica 23±4 I - - 24±5 28±2 I 26±4 I 27±4 28±6 0.3030 I 

I 

Maesa lanceo/ate 19±3 - - 19±5 I 19±3 i 21±4 32±4 40±6 0.6670 I 

Mariscuscongestus I 25±3 - - 21±8 28±3 25±6 24±4 22±7 -0.0260 
Maytenus acuminata I 21±2 - 24±2 18±2 ! 20±1 20±1 26±7 -0.0390 ! 

Opuntia vulgaris I 24±7 20±3 21±2 
! 

21±4 27±4 31±2 0.4720 - - i 
Pelargonium sp. I 21±4 21±2 23±6 

, 
22±7 I 23±3 24±1 02480 - - I 

I 

Pteridium aquilinum 23±11 - - I 26±6 23±6 i 25±6 23±4 i 23±3 -0.1207 
Solanum mauritianum 24±S - - 23±4 , 

I 
21±3 I 26±4 i 24±3 22±3 0.0700 

Turraea floribunda 27±2 I - I 26±4 2S±8 26±2 I 23±S 30±3 0.0450 ! ! - I 

Withania somnifera J 20±4 I - I 20±2 22±4 24±7 I 25±3 i 24±4 - I 0.3390 I 
- - - - .. 

c 0.1 ml extract was added to 
d _ = at 1 

1 
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name 

46±9 173+26 - I 39±4 34±10 43±11 55±8 71+9 
37±8 193±20 - I 37±2 36±4 4H7 3H2 39±3 I 

40±2 169±S - I 33±4 42±2 34±2 32:1:5 33:1:7 
29±4 3h6 
2718 27±5 
27±7 
38:1:4 

175±13 - 70t5 67±4 
!>"f'IlT,"<>II", i 31±6 152±6 32±6 30±3 38±3 w~,~, 'WHV 

176±19 30±10 30±4 27±S I 27±4 I 

19S±6 I 29±9 28±7 I 28±3 I 23±3 
--

44±5 I 170±8 43±11 3S±6 I 4S±12 36±3 
32±S 201±32 27±5 30±S , 32±6 31±6 I 

35±4 184±32 - 38±8 32±5 31±5 33±10 
45±5 194±31 - 48±6 34±8 27±5 30±4 

±2 167±20 - - 28±5 27±1 29±6 35±4 57±7 0.4790 
3~ 189±34 29±3 26±3 2S±4 26:1:2 26:1:3 -0.4360 

-

33±6 172±11 - 22±5 27±6 i 20±2 23:1:4 21±4 -0.3680 
33i7 31±5 33±8 24±6 30±9 -0.1620 --

-0.2750 
-0.3391 
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showed a weak and one showed a 

towards the strain TA 100 in the absence of 

variation in 

P. 

number 

these 

revertant there was a 

A 

demonstrated 

extracts. In the presence of 

in the absence of 

and 

the response of the 

Pamukcu et aI., (1 

£ 00 
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I 

c: 0.1 

110±8 
13S±14 
113±9 

119±19 
6 

94±S6 

1 

161±1 150±20 
116±20 122±14 

106±6 
125±8 
126±17 
232±16 

358±57 i 

i 145±12 
112±9 
156±5 

0.3770 
348±49 I 0.7230 
140±12 
144±25 
17B±1 
132±16 

0.2200 
0.0630 
0.1030 
-0.0100 
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0.4310 
0.3360 

118±7 
, 

0.1864 
126±19 

418±61 
36S±13 
340±45 
283±30 

122±10 373±43 
128±4 380±54 

1 
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When evaluated tester TA1 8 a 

with 

led them to be 

stramonium 

extract 

D. 

H aristata 

manner with the number of revertant 

absence 8.1 

showed no 

moderate 

revertant counts 

It is to bear in mind when 

with 9 resultant decrease 

were D. 

the 

the extract showed 

the extract of 

. the 

than when in the 

The 

in the absence of 

as a a in 

revertants. 

and DNA are most for 

mix is meant to a 

but also increases the to other 

sites in DNA is the such as internal 

reaction and 

157 
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name 

Acacia caffra I 330±22 1325±132 I 
Acacia kCi'!()() ..u.n+R? 1475±132 
Acokanthera (), .~ ,~;f1olia I 430±36 1613+85 
Aloe Ferox I '<JlR,.A ':l 1075±65 

1150±108 
1575±194 - I - 315±17 353±26 340±45 403±57 260±32 0.0710 

450±42 1650±100 - - 421±15 420±43 I 420±56 448±60 448±73 0.0390 
440±12 1588±250 - - 380±24 395±24 I 378±17 423±41 423±39 0.0230 
450±34 1638±75 - - I 405±40 413±31 420±18 459±16 480±36 0.3450 

Datura stramonium 282±14 1525±119 - - 281±13 , 301±28 290±56 I 328±48 335±33 0.4630 
Deinbollia oblongifolia 425±52 ! 1738±170 i - , - 435±60 420±45 438±39 413±67 500±29 0.2800 
Eucomis autumnalis 303+33 1500±135 - - j 330+24 393+8 330±24 353±57 ~~':l+.d~ 0.3200 
Ficus craterostoma 310±32 I 1250±122 I - - I 290±33 325±21 308±33 313±26 315±34 0.1150 
Gunnera perpensa 356±20 1725±87 I - - ! 310±26 I 375±13 380±42 I 345±13 390±18 0.3100 

425±45 1413±63 - - 418±42 470±25 468±28 i 454±32 I 455±13 0.2660 , 
388±25 1315±110 - - I 380±21 429±70 440±26 470±17 456±15 0.6020 , 
423±66 1463±85 - - 373±46 I 375±25 363±24 , 408±66 383±34 -0.0880 
358±45 1433±76 - - 365±54 445±31 430±42 428±28 I 423±44 0.3480 
303±33 1575±194 - - 371±40 I 335±29 353±45 363±38 403±70 0.3870 
435±36 1667±104 - - I 543±17 422±11 548±20 525±19 I 526±21 0.2540 
323±26 I 1213±125 - - 328±36 365±29 ! 340±49 333±33 I 318±21 -0.0560 

i 355±47 1438+63 ! - - 338±22 373±38 370±36 388±37 I 455+24 0.5590 
433±30 1538±131 I - - 455±24 448±36 450±64 546±33 575±30 0.6880 
405±21 1575±126 , - - 443+32 458+17 4::!n+?4 475±21 500±45 0~195' 

Solanum mauritianum I 343±24 1275±87 - i - 413±38 373±30 I 390±37 468±28 493±33 0.6810 I 

Turraea floribunda 348±43 1075±65 - - 343±21 353±24 , 413±54 410±73 485±42 0.5970 
~hania somnifera 400±57 1600±122 J - 408±46 393±66 477±15 475±33 485±66 - 0.4450 

a Dat S.D of fOI plates b Control (-) lumber of ipontal :rtants 
C r" __ .&. ... _, f 1 \ - _111..-\...._ .... _I ... _\'_.....,._11"'\+,..... i_ .f.h _ _ ... _t""< __ r. _ _ 1,...1 u·,,·"'.t""!.I1"'\ ....... h'i.....l".. ___ .... _V'i.....l_ (110 dO.1 ml was to 
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extracts 02 of 

His+ revertants per platea 

+S9 
name 

ConcentrduUiI of plant t:'AUdl.,;l per plateC (g/ml) I 

I 
I 

0.00125 I 0.0025 \ 0.005 0.01 0.02 I 0.04 
I 

0.08 
I 

I I 

Acacia caffra I 370±24 I - - I 380±35 338±41 305±21 i 283±15 298±17 -0.6120 I 

Acacia karroa 465±41 
I 

480±55 445±52 448±57 598±26 640±52 0.4980 I - -
Acokanthera (), CL_.t:. 475+24 I 410±6 460±6 438±30 418±23 418±32 I -0.3036 - - I 

Aloe Ferox 430±42 - - 348±30 348±15 355±44 405±29 420±28 i 0.1890 i 

Artemisia affra 335±19 I - - 375±53 I 375±39 375±31 420±10 417±21 r 0.5390 
Brunsvigia sp. 315±26 I 345±44 370±37 423±28 398±63 1 308±22 0.1700 - -

Catha edulis 473±17 - - 439±8 485±63 483±39 I 510±42 446±42 0.0820 
Convolvulus fan"nosus 448±36 - - I 403±39 368±17 373±22 455±37 423±39 I 0.0090 I 

Ddlbt::lljld obovata 442±42 - - ! 468±25 I 413±41 450±50 463±29 388±26 I -0.2210 
Datura stramonium 282±19 - - I 257±14 303±22 306±11 345±10 473±22 0.7970 
Deinbollia ablongifolia 405±31 - - 483±36 468±53 530±22 528±17 590±22 0.7700 
Eucomis autumnalis 391±60 

, 
- I - 335±39 I 340±42 315±40 I 353±25 415±37 0.1340 

Ficus craterostoma 328±31 I - - 340±48 278±43 328±13 263±10 288±30 I -0.3690 
Gunnera perpensa I 378±31 - I - I 318±10 338±29 I 353±36 368±38 I 401±28 

, 0.2800 I 

rl&lI~hrysumcymosum I 473±33 I - - 470±27 493±15 445±33 387±32 437±21 -0.4420 
Hypoestes aristata I 400±7 I - I 419±14 4.4&;+1n 430±12 474±14 550±35 0.8060 I 
Lantana rugosa 400±27 ! - - I 380±48 ' 413±43 418±47 403±41 395±66 I 0.0800 
Lippia javanica 425±44 ! - - I 485±33 508±37 I 448±63 405±37 432±37 i -0.2140 
Maesa lanceolate I 315±26 - - I 333±30 I 358±26 343±34 338±38 413±34 I 0.4710 ! 

Mariscus congestus 437±24 - - I 419±19 I 412±7 463±26 505±10 535±19 0.6940 ! 

Maytenus acuminata 400±41 I - - 415±47 I 353±25 345±37 330±61 338±38 -0.4630 
nnlInti~ vuigaris 375±45 I 353±22 I 355+39 328±21 I 330±41 398±25 -0.0360 , - -
Pelargonium sp. 413±56 - - 440±22 41S±39 430±26 I 460±20 453±63 0.3050 
pten'dium aquifinum 463±68 - - 450±57 458±46 452±56 I 493±77 398±42 -0.1342 
SolanufT' maun"tianum I 390±22 515±21 440±34 448±36 443±25 I 508±39 0.2840 I - -
Turraea floribunda 430±42 - - 390±55 418±36 I 420±34 438±81 438±83 0.2050 
Withania somnifera 408±74 - 413±65 398±21 390±35 460±34 535±33 - 0.4110 

an .... .-.. .X x. I)" L .~ .,., .... ~ It., cvtr",,..t,,, 

c 0.1 was d_ = at 1 

1 
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It is evident that due to the of 

of response were 

number of extracts in one or more of the 

extracts a 

tested either 

used in Brazil 

or 

was attributed to the 

tannins and uinones in 

which contain a U""'rI<>TU as 

in the 

in this 

induced 

lucidin and 

assay 

can be attributed to the 1"1,.""",.,0 .... 

in the genome the 

With to the 

towards strains 

most the extracts 

it is 

to the medicinal 

decreased to 

the chemical 

cancer. The 

direct 

lead to the 

can also be caused 

a 

was also to 

Hence the 

chemical 

the extracts were 

to the 

extracts 

When 

without 

were 

the responses varied 

a number of 

the extract These 

and 

or toxic. 

it detects a 

of , and has an intact 

in 

arises from 

or from reactions with other biomolecules 

Oxidative 

with the most of oxidative the 

A 

of 8-oxo­

number of the which will with adenine and 
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and 

to 

iron 

extracts 

has been known to arise from 

are able to 

also induce the 

Bianch i et al., 1 

which may be 

A common which is 

correlates 

to the medicinal 

from oxidative DNA 

in 

induced 

and other 

molecule 

number of the extracts 

of similar 

mono-

as 

With 

towards TA97a in 

a 

of mix. a nn' .... "nrT'p"nn has been seen 

et al., 2001). 

Michael of 

to both 

mechanism 

double 

double bond on 

the extracts was enhanced 

is a common 

, 1971). 

GSH to the av,..,I"''''~'' 

stress has been 

in these com 

et a/., 1 In 

This revealed that while the use of a medicinal a role 

in the cultural habits of the residents of the Eastern Province of 

these is by a mutations are known to 

initiate tumour formation and when exposure to tumour 

the likelihood 

has been 

that these 

with 

induce cancer. 

substances that 

tumours at a 

to 

with caution and 

exposure to 

can alter the structure of DNA of 

are however needed to 

contribute to the effects observed. 

161 
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The observations from the 

evidence discussed in 

that pose a 

of these were also 

162 

in 

the data 
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of 
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9.1 Introd 

aromatic 

recent 

9: 

IN 

the rio'torlm 

has been one of 

their 

of the metal content in 

and has 

with human health 

numerous studies on 

1 1 Peters and 

levels of toxic in 

ef 

a/., 1 

than 

wild have to show more anomalous values 

and in some cases may exceed the levels (Peters and 

wild are more 

metal contents in 

The reason 

difficult to control for all the of 

air and 

In Bahrain, AI-Saleh (1 that a of the 

h concentrations of toxic metals and some of them exceeded the 

a 

metal content of 

11.4 and 1046.3 

Karavoltos ef al. 

market and that 

A have been as human 

and as 

in manner are 

1981 ). the human 

1 1 ), 

1981 ; 1 1981 ; 
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on the between trace metals and cancer have been 

in Mo and Se in soils aroused from from South and where 

in former Transkei 

and 

lower in the 

low-risk areas of Transkei 

also 

other elements such as 

from areas were not 

to Mo and this 

Van , 1 

and 

has been 

The above 

Warwick 

to 

. Whole blood 

DC risk areas than those of the 

and P. Pb and V 

ITT.:::.rC,.,T from low-risk areas, 

of Mo 

Mo, Se and 

to 

from 

in soils have 

however in soils 

V is 

Van 

in 

elements in 

to ".::: .. ~nr'n cancer but none '-'v, ... "'........ on the 

of soil 

these trace 

9.2 Aim 

for 

9.3 

The 

in 

5. To 

wasta 

medicinal 

this were to: 

from 

6. To prepare the 

Plasma-Mass 

7. To determine the levels of the 

to their 

V to their known 

trace Tr<>'CI" .... '" in 

of the Province. 

of selected trace elements 

trace elements in 

as 

164 
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9.4 

9.4.1 

25 

Ultra-clean 

of 

were added to each beaker and the 

a 48 hours. The 

was into 

unheated and in 

dried was re-dissolved in 

acid 

acid. The final 

9.4.2IC 

All sam 

were as 

main 

RF power: 

for 12 hours 

0.82 L.min-1 

0.75 L.m 

15.0 L. 

1150 W 

were 

a Perkin 

this the 

in ultra-clean 5% 

and 5000 times dilutions of the 

a 

6000 

the 

35-50 milliseconds mass 

number of sweeps: 20 

number replicates: 3 

total time: 67.92 s 

flush time: 40 s 

time: 20 s 

s 

The instrument was the 

and ions < ). The average instrument the 

of was 23 687 cps. for 
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Instrument calibration was external a set of four 

standard 

and 

standards made up from commercial 

solutions. Instrument was corrected 

9.4.3 

In 

and one 

ascertained from 

9.4.4 

of Procedure 

of selecltea raw 

for was 

of each of these 

were 

the mean and 

Excel 

"I!;;u".nn for the 

The mean and 

9.5 

deviation of 

and 

of the 

on with-in run 

most of the metals 9.1). 

The in this 

traditional medicines 

indicate the 

in 

were calculated from 

a total nr,.,,...,.n was and 

with each batch of 

and was less than 5% for 

have been into two those 

diet and those used as 

and the results of their metal concentrations are 

the mean concentration of metals 

the mean levels 

medicines are the order: 
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trace 61"""",,,,, of 

Cr 2.10 2.25 ""'~ f "" 3.44 3.40 """'~'""T &.. 1.57 I 1.66 
(0.05f (0.01 ) 

Mn 84.8 84.4 84.60 310 345 327.34 517 
i 

534 I VL,.'It,#.l"", 821 (0) (0.07) (0.02) 

3141 3130 6350 6934 6642 2505 2446 2476 
9285 9003 ?"'" ......... " I (0.06) (0.02) 

Co 0.69 (0:04) I 0.43 I 0.47 0.45 
0.29 0.27 0.28 0.22 I 0.23 (0.07) (I .04) 

Se 0.07 0.052 ?~0~6A: I 0.13 0.18 0.16 0.17 i 0.21 0.19 0.17 0.18 (0.23) (0.15) 

I ('0.03) i 
i 34.82 ~ f'lA n""l I 

Zn I 12.9 13.5 33.9 35.7 (0.04) I 104 104 

0.055 0.054 I 0.05 0.087 0.079 0.08 0.088 0.086 "".vV' I 0.32 0.31 
I ' (0.01) (0.07) (0.02) 

I n.d. n.d. 0.050 0.058 0.05 0.050 0.052 0.05 
0.12 0.12 - (0.11 ) (0.02) 

Mo 0.14 0.16 0.15 n.d. n.d. 2.42 2.43 2.43 0.12 (0.09) 

V 0.36 0.35 0.36 0.47 0.47 0.47 
0.30 I 0.29 0.30 0.16 .1 _ __ "-

.~. ,,- --" 

1 
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levels PIPl"TP,n trace elements d used in 

asiatica 

0.31 3.48 0.31 

0.17 0.41 

1 0.99 0.16 0.19 0.067 

1.18 202 2749 0.062 0.14 21.9 0.044 0.12 0.068 0.1 

2.45 44.4 5649 0.45 0.5 56.2 0.19 0.025 1.54 1.05 

2.45 119 47 0.17 0.16 0.58 1.28 

2.74 47.8 35.7 0.14 0.09 2.33 1.32 

1.68 78.8 18.5 0.12 0.043 0.26 0.38 

1.32 33.2 0.037 0.12 0.82 0.15 

43.6 0.14 0.1 0.94 0.9 

39.3 0.088 0.27 1.54 0.24 

1.99 67.3 0.062 26.4 0.21 0.22 2.86 0.8 

1 3 77.8 3773 0.14 51.8 0.34 0.071 0.74 0.91 

2.59 149 9498 0.12 26.3 0.34 0.015 0.31 1.5 

1 1.57 517 104 0.088 0.05 2.43 0.3 

48.64 0.14 0.12 1.23 0.66 

1 
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Table levels of metals in medicinal used in the Eastern 

Cr Mn Mo V -------- ---
2.18 84.6 0.15 0.36 

2 1.75 33.1 0.022 0.37 
-.-.------~-

2 1.4 192 0.15 0.17 

1.57 37.9 0.79 0.18 

1.87 28,9 0.12 25.1 0,11 0,5 
------- ----~-.. - ------_. __ . __ . 

1,82 162 13,5 0.054 0.69 
1.65 18 0.11 52.2 0.069 0.19 

2.07 101 0.13 26,8 0.06 0.97 
.. ---------

1.21 89.9 0,032 35.6 1.05 0.21 
----

1.7 41.1 0.3 0.045 35.9 1.39 0.58 

1.5 29.7 0,072 0.019 31.1 0.17 0.12 

6.06 0.013 0.14 18.7 0.091 n.d. 

1.4 n.d. 4.92 n.d. 0.012 

489 0.04 0.24 
-------

162 0.16 1.56 
-"--'"".---

111 3108 1.37 0,42 

345 6642 0.16 35.7 n.d. 0.47 
-- -

190 3408 0.97 0.11 29.2 0.1 0.01 n.d. 0,73 
------

2044 0,19 0.15 11.6 0.051 n.d. 0.26 0.22 
.-~.,--

1015 0.29 0,1 5.22 0.059 0.06 O. 0.079 
--- ._--

3686 0.23 0.26 33,7 0.1 0.18 0,27 

11260 1.71 0.6 316 0.065 0,25 0.59 0.21 
-- --~----~ --.-."~----. ---

2 2950 0.26 0.087 42.6 1,14 0.021 0,27 0.85 
-------

1 435 1995 1.03 n.d. 31.2 0.07 0.055 0.18 0.42 
. -~-----.----- --- ----~--- . _._._-. 

2,68 121 3669 1.19 0.46 34.3 0.073 0.044 n,d. 0.55 
-._---------- --- ._------

2 1.64 15.5 3464 0,11 0.1 57.9 0,08 0.1 0.25 0.24 
-,----- ._------------- ----- - ---- .-.-- _._ .. 

1 2.68 36.5 4850 0,21 0.15 30.1 0.23 0,035 0.42 1.15 

1.80 178.19 0.42 0.14 42.68 0.30 0.08 0.35 0.46 
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9.5 

It is not Mn and Zn are 

178 and 43 

elements are the 

1 

our 

for 

these essential elements hence 

and 

that essential elements were 

in mu 

antioxidants 

one of the most 

processes. 

at levels 

coenzymes and 

in South 

the Eastern 

these elements in the 

n",<",n.,r et al. (1 

trace metals in the 

49 

These 

for 

Mn and Zn 

et a/., 

Province do 

would 

to 

chemicals and metals. Lack Zn can increase oxidant 

to 1 

et al., enzymes also 

et aI., 1 In this 

to 

to 

the level of Zn (1060 The recommended of Zn is 11 

is set males and 8 for 

et al., 2001) 

source could if this herb is eaten 

consumed more 

males 

grams this 

which 

and at much the 

Zn would have to be 

to reached. 

asiatica L. contained the level Mn wild 

The level of Mn is 2.2 -2.3 

et aI., ) with an UL of 6 - 11 

to achieve the maximum level the UL 7 

is eaten as a herb 

and was a 1 

7). It must be noted however that 

males and 

in 

(II) is considered to 

be a weak and is 

1 (/I) also causes mutations in et aI., 1 Since 

Mn (II) can substitute for (II) as an activator in DNA with concomitant 

increased of et ,1981), it is a reasonable 
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the 

due to excess exposure to 

The mean levels of in 

a RDA for 

grams of is needed per 

RDA sources of 

as one would have to consume 

be 

and 

on the errors in 

were 0.23 and 0.14 

et a/., 2001), an average 250 

1800 grams of wild 

to in 

is 

to achieve 

upon exposure to 

lower 

areas (114 to 177 ng/ml) 

enhances immune 

growth 

mean 

43 - 45 

eaten on a 

m 

the action of a 

with nnr,::.nr 

1 

et al., 2001) 

had no detectable 

at 

this element 

and 

These low levels are 

also been oto,,...t,,,rt in 

at mean levels 0.66 and 0.46 It 

that V is to Mo and hence of Mo can be reduced. 

areas than in low 

and 

and 

while a lower 

is 

to increase 

the 

been .. ",,,,, ... nt,::. 

The AI of chromium for males and females is and 20 - 25 

bo et al., 2001). The data indicate that the mean Cr in the 

and were observed to be 1.93 and 1.80 at least 

between 13 -18 of needs to be eaten per 

range from 0.99 - 3.18 hence on the consumed, these levels 

are to be the Concerns 

for chromium stems from its 

bacterial assay 

in a of other in vitro 1981). While the of is 
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these 

III, which 

1 

1981 ). 

similar 

sources 

the 

fact 

1 

on oxidation it is unknown as to what states are 

to cause 

in 

effects resembles in its 

to enter animal where it is reduced to chromium and has been 

inside the since it is not to cross cellular membranes 

III is then able to 

occurs with loss 

as 

chrome-6 are 

are also 

the 

as 

in the presence 

to stem 

and are used 

in the 

occurs in 

contain cobalt in the 

and cobalt are 

nrl<"r","o levels Co were 

Ie strand breaks in 

, Fornace et aI., 1 ). 

chromium III 

contain 

in far Industrial 

is rural with minimal in 

= 0.53 and 

and 

while animal-derived 

812. Concerns stem from the 

to humans 

and medicinal wild and 

did not appear to result in increased of 

Cadmium 

and 

is 

and 

the most 

not any 

as Zn and 

contaminated water and crops on 

mean levels et al., 1 

and 0.08 

at 

It is well known that 

related to human activities and in 

fertilizers and manure are 

from urban areas 

many of these 

and is considered as a 

and 

functions in the 

lands where 

et al., 2001). 

1970s and 

is as 

elevated exposure via 

into the 

are found in 

concentrations of 

in the enrichment of 

have been collected in 

it is 

in 

that the would and while it does not have any known 
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in is ated as 5 to 10 years in the liver and 

from 10 to 30 years in the 

as Class 1 human 

low level exposure could reach 

of 

of 

of 

cadmium cadmium 

as established on 

2001), it is 

that a 

even if eaten on a 

120 9 Amaranthus asper a 70 

a 70 

adult would in a 

Chronic arsenic exposure can lead to leukaemia, skin cancer, cancer of the 

liver bladder et a/., 1 Graeme and Basu et a/., 

clear 

medicinal 

to arsenic is a 

were found to be 0.14 and 

health concern, 

a 

). Hence 

tolerable level of exposure bw/week is now deemed to be 

that a 70 adult were to consume at 

herbs on a the As exposure would be 0.012 

a exposure of 

exposure at such low levels poses a risk for the 

Hence it is 

ofOC. 

of 

bw/week 

that As 

Much attention has been drawn to the metal content herbal 1 

Friedman and in the form , lead and 

has been demonstrated in 

remedies and The effect of on the 

levels the metal contents in the final has been an area of concern, 

are or used in an the extraction on 

the content was evaluated on the most 

were 

were 

extracted. A 

im mersion in hot water 

into the water at 

into the extract 

metals were into hot water 

173 

9.4. The metals 

were between 

than 
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effect of of on 

18.10 
----t----~----------t___------,-~---_+_-___=_::__-

1773.00 -_._----... _-".---
0,18 

0, 2 n.d. 
25. 0 15.30 61 

____ -+-___ 0.08::--__ + ______________________________ 0 c. 0 ::6:_=1,--____ -f_--::7:-=:6_----l 
____ ~ __ -------:0~=.-0-~-6=-------~-----.--0=-~.0:4-.~5--________ ~----7_5_----l1 

0.11 n.d. ---------_._------.. 

0,50 0.34 68 

is the first on 

Eastern and in 

metal contents in 

the 

and used in the 

The levels of 

low and it is not 

is the 

and tires. reveals that exposure to 

metals which are known can occur wild while 

elements as are 
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1 

IN 

10.1 Introduction 

are secondary 

a of 

and thus have in human health. 

occur in food: 

aflatoxins. The 

the 

be 

and 

Fusarium verlicillioides 

a of 

that 

and 

o 

known to 

et at. 1 

Africa are 

toxins can also 

as F. 

moniliforme et al. 1 The fumonisins have been shown to affect 

tissues in 

for Research on Cancer 

human 

in 

oedema as 

in rats 

has classified toxins 

(Vainio et a/. 1 

such as 

International 

F. moniliforme as 

structural are known et al., , but most has 

The IARC as a group 28 

The 

of endemic 

Province of South Africa 

and Li 1 

cancer in Henan 

is a 

the natural occurrence of in medicinal 

of four medicinal viz. 

of these 

700 

175 

and 

associated with the 

of the Eastern 

in 

have also been shown for liver 

h it has been well established that 

in 

et al. 2001). In a 

contained from 20-
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Fumonisin 8 1 [1] 

Aflatoxin 8 1 [2] 

The <>tl':atn". are some strains of A. 

in areas of humid climates and are known to 

cottonseed, maize and maize 

structures and form a 

Because 

in 

1 

association between 

the 

). are 

human exposure to low 

on the 

similar 

there is interest 

In 

as a result numerous 

in Asia and that have demonstrated a 

aflatoxins and Liver 1 

diseases in humans may be influenced 

as age, sex, nutritional and/or concurrent exposure to 

infestation. 

causative 

such as viral or 

the of are as a result 

commodities stored under warm moist concentrations may 

also be in the arises 

1 
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between moulds and et aI., 1 

can occur in 

and domestic 

contamination of used as medicines in 

was (1.20 J.19/g) , 

1 isolates of A. flavus 

A recent demonstrated 

are not 

into the aflatoxin 

14/15 of 

in the 

in the bark of Acacia 

these plants, 49 were 

found to be In another conducted in chillies 

were shown to contain et at. 2001). the 182 

59% of the were contaminated with and 18% contained the 

medicinal 

at a level of 0.5 

""""PTQ,n in 

A. 

have also been 

was also 

in the 

in 6 leaves of Catha 

crude herbal 

were detected. 

in 1 where levels as as 0.8 

These evidence that 

it is ironic if treatment of one 

can be 

is 

were 

were 

for contamination. Due to their 

for the presence of and 

10.2. 

1 1. C 

A pure standard of was at Unit to 

at. (1991). A stock solution of 

mixture (1 :1). This to prepare a 

concentration of 50 

at a stock solution 

was used in the 

methanol were 

obtained from Romil 

determination. Formic acid 

from Merck 

while water for 

177 

with 

another. 

"'\A' ...... "n et 

in 

at a 

NaCI and 

was 

use and H 
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mobile was deionized on a water 

1 Plants 

S1. 

men and women 

1 Plant 

were washed in fresh 

Africa were collected 

of U 

at the Kei Herbarium 

three 

in Port 

were 

of 

. Plant voucher 

for future 

and 

and then washed 

water to 

water. The the 

filter 

were each 

1 

column 

the 

and the 

were air dried and then 

chloride in a mixture of 

The extract was 

collected in a vessel. Ten 

No. 4 

of this extract 

extract (10m with a of 

The extract was then a 

& transferred into a 

which was attached to the (IA) 

The extract was h the IA column at a rate of about 1-2 

(15 was 

at a rate of 1-2 was eluted from the IA column under 

at a rate of 1 

collected into a vial. The eluate was down under a stream of 

at and concentrated at the base of a small vial ml 
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10.2.5. Cleanup 

extract (10m 

was then filtered 

a was attached to the 

of 10% 

filter into a 

20 The extract 

as 

extract was the IA column at a rate of about 1-2 

th 

rate of 1-2 

HPLC 

the column. water (15 ml) was 

until air 

the colum n at a 

ml) 

from the IA column 

column at a rate of 1 

collected into a vial. The eluent was dried down under a stream of 

and base a small vial ml 

10.2.6. HPLC 

was carried out 

were derivatized with 

and 

onto the column "''''',~nr·rl 

ratio 690:220:75 

10.2.7. 

H 

the residue into 

to 

residue into 

to 0.01 M 

a pump 

the eluent 

at 

III) and 

was 

the 

in the 

with an 1000 autosam 

on-line to a 

contain ing a 20 rl L column was 

ele 

I. D. 

mUmin. 

the 

the 

The 

ion mass 

). The test sam were filtered 

HPLC was on a 1 

5 ~m ODS-2. A and B consisted 

10:0.1and1 1, 

nQ'f\A/",,=>n mlz and mlz 730 was 

was used to 

ions for were monitored as 

eluate entered the mass 

179 

and 

to 

for 

at a source 

filter 

mm 

water­

at 0.7 

in 

and 

presence. 

of 4.5 
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and a 

220 and the sheath to 

10.2.8. Statistical 

Basic statistics 

were 

40 the heated 

ratio was set at 4: 1. 

the mean and standard 

180 

was m at 

for the sam 
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10.3. 

The results of this that while none of the detectable levels of 

Table 1 

1 

CJ 1.18-

this 

emetic 

are 

1 

et aI., 1 

1991 ). 

Four of the were identified as 

four were used as traditional medicine. 

in i 

Solanum 

sp. 

is cooked as a 

an odds ratios 1.86 

medicinal 

34 

69 

105 

524 

8.6 

38 

42 

1553 

524 

that persons 

and 1553 

while the 

males and 

twice more 

of 

OC than those who not consume 

sp., which is used 

to contain 1553 

as enemas for renal and 

serious concerns 

and to induce 

182 

decoctions of this 

has been shown to be 

carcinoma in rats 

and 

for 

et ai, 
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presence of 

in 

chains 

7.4. 

Table 1 ions 

in the plant sam thata initially tested 

With the MS-MS mode it was 

in the 

10 .. A result is 

for under of the 

for 

to 

in 

molecular ion on the ion 

While the HPLC 

was done to ensure 

minimal so that the results 

of the 

0.1 P9/9 and 0.02 

for the 

that the 

ro",'n",," determination in 

ions 

was 

was 

546 

370 

in the 

the 

extraction were 

reflect the true of contamination. In this of the 

matrices. 

were each 

extraction 

185 

matrix. 

recoveries thus it 

at the 

level. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

RT 000 0 9[) S~ 78 

100 

90 

80 

/0 

.0 

50 

.0 

)0 

,0 

10 

B 20 

102 

-rT-''-'- ·T-r-·r--T-r-T"'·-T-T--·'·T-r·T,--r-.-r-.~~~ ·-r ........ y-... --,-----,---r·"""l-.~--,---'T·~ 

Rl #77 RT: B.20 AV: 1 NL: 3.71 E5 
T' c ESI Full ms2 722.00@34.00 [19500-800.00] 

100 

80 

60 

40 

20 

a 

TIme (min) 

mil 

" 7 

528.3 

668.5 

'-"1', r ,', T 1 J 1.1,·, 
600 650 

10 979 

7044 

NL 
443[5 

TiC ~S RL 

""1'1 r-'-T',-,-'I 
750 800 

10.4. Total ion in Rumex lanceolatus extract an 

ion mass 

molecular ions of as a 

collision induced 

indicator. 

Table 10.3. Accu of the extraction method for and 

0.02 

0.1 

0.25 

1 

186 

93 

85 

97.5 

73.1 10) 

of 
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The of F found in R. lanceolatus is 

leaves of the tree 

with the mean level of 

harvested in 

found in 

et a/., 2001) the 1 harvest of corn from South 

farms 

found in 

et a/., 1 The level is also to 1992 mean 

that 

the content. 

the extracts of this 

much 

ctlamomile 

et a/., 2001). In 

human foods 

as well as USA 

exposure to 

is 

were shown to be 

in tea 

and the leaves of 

data 

The 

com to the levels found in 

the bulb of 

contaminated 

I cancer 

1840 in the 1985 

or in 

Joint FAOIWHO 

serve to 

Province and in 

intake:::: 47 

1 

of 

areas the 

1989 harvest seasons 

intake 

on Food Additives 

the 

the former Transkei 

presence in and medicinal 

of 

of 

in 

the 

8, 

is however 

and 

A 

alone 

of 

the Eastern 

to 

in the case of 

maize as 

a 

concerns 

this toxin. 

to and of of these to 

is not and does not to any of the tests 

or without m activation 

that may exert its 

involved in the de novo 

1991), which are 

1991 ). 

1 the 

and toxic 

and turnover of 

for the structural and 

187 

et al., 

of cells 
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The 

of the 

these 

and in 

wild in this 

had low levels of 

are not 

indicates that 

on these for 

of exposure to 

presence of toxin in 

the data in 

for ae. 

form diets and some 

it could be that low levels of 

on the 

of of 

which can have a 

commodities is an 

is more 

in maize. This also for 

of 

6 and 7 shows that exposure is not a risk 
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11: N 

11.1 

results of this in reement that addressed 

with 

aVTOI"""" of these two exposures. 

most 

then 

was most 

and females 

confounded 

snuff 

used 

increase in risk 

4. 

there was no 

duration and 

and 

The of 

but rather the 

did not 

of ethanol 

Maize 

in 

of maize beer 

than a measure 

use were 

studies. 

The 

interaction on 

of tobacco and 

exposure and 

and 

across all the 

7 or more with an 

Based on total tobacco use, males 

to 

whilst other studies have been 

96% and 

to be an 

Males and 

In 

to tobacco 

did not chew tobacco or use 

factor in 

the 

371 

to non-drinkers. 

of overall 

. the amount 

alcohol 

of tobacco 

as has observed in 

risks were 

alcohol tobacco amount strata. 

there was no 

increased 

use 

the 

fractions revealed 

the 58% and of 

amount strata. The 

and alcohol were removed from the 

would \/'''''"IT''''' in this 
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11.2 N 

of maize did not a risk in the 

in both have been of contrast between the 

cases and controls. for the of 

in both males and as to 2-4 

in a 23% in and 

a was observed wheat-based 

with a 34% and where in males and females was 

fruit and meat was also 

in males and females 

and 

increased risk of 

and the 

found to 

OC 

the more 

OR:: 0.79 & 

of 

was no 

sexes. 

and beans was 

of 

effect 

had an almost 2-

OC risk 

and meat was 

observed to confer 

Adherence to 

2, 

in males and 

educated and 

in the 'moderate' and was more common the 

11.3 The 

In this 

"<>1".,,·,, 3, 

was 

females. 

to confer 

Maize 

of 

consumed such maize. As a 

with a 

of 

in risk in 

80% males and 78% females 

no 

OR :: female OR 

::: The duration of 

risk of 

maize is used in the 

also did not show any 

duration strata. It is also known that 

beer made from 

in both males 

itself is not a factor for the of OC. 

190 

In this the of 

with an risk of 

evidence that maize 

is consistent with a 
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(1 Hence while 

the lack of essential 

maize itself did not seem to pose as a factor for the 

of maize a 

and Medicinal Plants 

may be a factor due to 

on the 

of DC. Given the 

need to be 

11.4 

Nineteen wild were and six were to a 

in OC risk in males and nine in females. 

4 were found to increase the risk in both sexes. 

with those from the Salmonella reverse mutation assay 

lists those where the 

m that these 

studies and bolstered the evidence. 

1 

results were 

8. Table 11.1 

those for 
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11.5 

Due to 

that the 

been 

from 

for 

to their known and 

to be at levels in the 

Mn and Zn deficiencies have 

,,,,,,,,,,,,"r the current 

do contain 

however can 

were 

presence of trace elements 

the levels were 

purposes. 

low and it is not 

indicates 

essential 

on the 

to 

and has 

and 

and found 

to the 

that a 

which are 

known 

such as 

11 

In addition to the m 

contain 

can occur wild 

however the 

found were similar to the in 

11.7 

are not 

affect the 

referral 

this 

and hence may have been 

was made to such 

cases in the 

of the results. 

Province hence the 

to 

I while 

of the were found to 

8.6 1553 of 

sp. were found to be 

maize 

to result from 

the levels 

once 

to various kinds of bias 

may concern cases if 

and is to 

in 

are not 

to visit one of 

of of cases and would 

of 

controls if 

source of bias 

Such bias would be 

differs from 

controls several 

192 

relevant 

of cases. 

of is a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

further source of 

role since the response rate was 

causal 

came 

us in the Eastern 

of 

excellent because all cases were 

(4%). 

however it is not 

among both cases 

either 

to have an 

the 

was 

or 

in measurement may also be introduced as a result of or 

the bias. 

interviewers used a structured q 

and two controls. 

of information 

exposure, 

is 

exposure to wild 

with to a 

cases and 

of 

it is rather to exclude observer 

and the same 

bias can manifest as a result of 

cases 

with the disease is 

be more 

known. This 

exposure. In 

between cases and controls 

as 

Hence it is 

a case 

recall 

of bias can 

that case 

their exposure to selected 

certain 

with 

to be 

be an 

cancer is not 

to 

The accuracy of may be 

com 

that 

risk. 

to that used 

for tobacco 

that many 

hence some 

to current smokers. 

association 

known. Hence if did occur, it is likely 

status. 

effect of 

were crude 

the diet is 

the 

and 

trends and 

of 

use of a hour recall as an 

was 

for 

to 

in 

and it is 

of 

ex-smokers in 

and 

to 

also have reduced recall It would have 

193 
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the 

to conduct 

however 

measurements in medicinal and 

due to 

biomarkers 

such exposures, an area of research is Given these 

an 

11 

to 

more 

on a 

response rate was and 

in resource poor areas with 

groups, i.e. The 

understand new 

a 

one 

usage which is 

The results of 

the results Tn,.,.".."",... 

in 

of also have short- and ,nn,n_,rcnTl on the 

where 

and 

cancers in 

the 

two 

incidence areas of 

new in 

these 

areas. The short-term is increased awareness the risks associated with wild 

the and "OTorr'." 

centres. The 

the 

serve as a constant source 

in this It was 

to make 

made aware of the 

and 

local 

about their 

seminars at 

at the commun 

was aware the 

staff were also hn,:>t<=>(1 on the results so that 

and 

that these methods of 

studied 

would 

of openness where and com members could discuss their 

concerns, views and to the results. It is that these forms 

of this 

to behaviour in 

order to reduce the disease and thus advance human health nrl"\f"' ..... fl 

our current results of this that 
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and 

It 

in conditions would 

a Itolc<>tlln 

for the incidence of this disease. 

and hence on life 

caused the 

11.9 Conclusion 

Hence the evidence from 

and in 

a result of the 

seen to on 

rates in rural communities 

rates. 

that of 

former Transkei indeed fall in the 

endure due to their social and 

a 

modifications a reduction in tobacco and 

evidence 

use and 

and of fruits and 

risk of 

to the 

well aware of the 

as 

and therefore are 

would 

lower the incidence of The cautious use of and 

also assist in 
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APPENDIC 

1 : NAIRE 

1 
No. 

r ...... s-------.----~~~~~~~~~==~~~~----------------·~------­
EPIDEMIOLOGY STUDY QUESTIONNAIRE: 

P/No.: 

Patient 

Sex: 

Name of this 

RISK FACTORS FOR OESOPHAGEAL CANCER 
PROMEC UNIT, MEDICAl RESEARCH COUNCil, 

P.O. BOX 19010, TYGERBERG, 1505 

If stale reason for admission/visit: 

If is Case 

Method of 

If 

Name of Interviewer 

Place of Birth 

How have you lived there? 

Place of current residencel 
address 

Place of usual residence? 

How have you lived there? 

no. (if ;;,ov;.""", ... 

Date of Interview 

246 
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past 5-10 years, how many would you smoke in a (number) 

How 

Unknown 

How 

Unknown 

never 

past 5 - 10 years, how often would you use snuff each 

Never 

--------- -------+-----+---------·-i 

._---+----_._- -----_._.-+-----+--

._--_._._--_.-

--__ .J ____ -1-____ L--___ _ 
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d 
c f 

Maize 

Green, 

Green 

Imifino 

fruil 

Beans in 

Meal 
Pickled food 

Other: 

g 
m 11 

au eat the followin ? 
4. 

per Never 
9. 
Unknown 

------4r----------.~--------.--_+----------~~--------~--------~ 

Maize 

8. Did you ever eat mai.ze that 

8. Did your ever prepare 

248 
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PLANTS USED AS DIETARY SUPPLEMENTS 

do you eat and how oft .. n per w .... k? 

YES 



University of Cape Town

I 
y I N I 

31. Which of these wild vegetiblK/plant foods did you eat live yean; ago? (Please 
Jb. Which part of the pIlInl did you HI and how often per week? 

tick block 3) 
23" ROOTS LEAVES STEM FRUIT WHOLE PLANT UNSURE 

1 Isinama 
2 Iten!si 
3 Umhiabangulo 
4 Iqwaka 
5 Unongotyane 
6 Imbikicane 
7 Idumbe 
8 lbopha 
9 Umbhang2 bhanga 
10 Umsobo 
11 Ikhwane 
12 Itololiya 
13 Gcamache 
14 Iguzu 
15 \watane 
16 Umsobo wehlathi 
17 lrhwabe 
18 Utyuthu 
19 UmbhewefUmhlashoshana 
20 Unomdlomboyillmbuyaf Umambumbu 

OTHER 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
• After having asked question 3a, the following question is to be asked: 

1 = Yes 
What other plants did you III five years ago, which you do not eat a1 the 0" No 
moment? (Write answers below "other") 
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PLANTS USED FOR MEDICINAL PURPOSES 
1, _ yo,", I'MI sick, do you tak. pion! medici""" '0 gm woil7 y !II 

K i'"", go 10 2, 3 ond 4 
2-11. Which of ~ fcUowin{l piams do you C-Umtntiy I..I-H as m&dicine? 2b, Wh .. •• your '*0$"" !or 2., _",de you 2<1, Which port 0' tho piant 2., How do OU u •• !h. plant medicine? I 
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