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Northern Province and Mpumalanga Malaria Risk 

The map below details the Malaria risk in the Northern Province and Mpumalanga. The 
numbers in the map refer to game reserves. 

Louis Trichardt • 

NORTHERN PROVINCE 

TZ~ 

• Pot{Jietersrus 

• Hylstroom 

• Prelori& • ~ mJelbury 

GAUTENG 
MPUMDILANGA 

• ./oha n ne !!bury 

188 

Tilke prevenutive me15Ure5I.8ain5t 
mosquito bites lllroughout the year 
in .ALL RISK areas . 

• HIGH RISK 

Prophylactic medicines alB recommended 
from Delober to May . 

• INTERMEDIATE RISK 

Prophyladie medlCin" "" ",commended 
for tigh "'k ,ndMduais from Oclooer 10 May 

[] LOW RISK 

No prophrlactic medicines are 
recommended. 

GAME RESERVES 

1 Tshipese 
2. Hans Merensky (Eiland) 
3. Groot-Letaba 
4. K1aserie 
5. Sharalumi 
6. Timbavati 
7. Thornybush 
8. Blyderivierpoort 
9. Manyeleli 

10. Sabie-Sand 
11. Kruger National Park 
12. Pi lanes burg 

Figure 2.1. Distribution of malaria in the Mpumalanga and Northern provinces 

(http://www.malaria.org.za!malaria-Risk! Cases! cases.html) 

Acornhoek is about + 1- 20 km from Pilgrim's Rest and Bushbuckridge is + 1- 50 km 

north of Sabie 
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KwaZulu-Natal Malaria Risk 

The JIlap below details the Malaria risk in KwaZulu-Natal. The nurn.bers in the map 
refer to game reserves. 

SWAZILAND 
Ponto do Ouro 

e , 

16 -Ill pon~oo'la • 

Louwsburg . Mku:Ze 
So,dWltna Bay 

,. 1 
I 

Ulundi e 

a 
Melmoth e 

Em panlienJ • ~ Eshowe. 

*"~~ National Health 

Tugela ' .• 0° DepaJ1ment 

\~O\~ II 0 40 80 
I I 

National MIIaria 
Kilometer. 

Durban Research programme 

Figure 2.2. Distribution of malaria in KwaZulu-Natal 

(http://www.malal.ia.org.za/malaria-Risk/ Cases! cases.html) 

Take preventative measures against 
mosquito bites throughout the year 
in AlL RISK ar~a5 . 

• HIGH RISK 

Prophylaclic medicines are ",commended 
~om Oclober 10 May 

INTERMEDIATE RISK 

ProphylaC1ic medicines a", recommended 
for high risk indMduals from Oclober 10 May 

[ill LOW RISK 

No prophylaclic medicines are 
",commended 

GAME RESERVES 

13. Ndumu 
14. Tembe 
15. Kosi Bay 
16.ltala 
17. Mkuze 
18.Sodwana 
19. False Bay 
20 Fanies Island 
21. Hluhluwe 
22. Umfolozi 

Nqutu is +!- 100 km northeast of Mtubatuba and Grey town is +!- 100 km east of 

Tugela 

2.2. Plant Extractions 

To extract compounds with different polarities, extractions were carried 

out in the following sequence: cold and hot water, dichloromethane 

(Saarchem, South Africa (SA)), cold and hot methanol (An alaR, 
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rno mg dichloromethane extracts were dissolved in 200 /.11 of dimethyl­

sulfoxide (DMSO) (Merck) and made up to 1 ml with (RPMI-1640, Bio­

Whitaker) medium i.e. 20 % DMSO concentration 

1 2 3 4 5 6 7 8 9 10 1 1 12 

A 

B 

C 

D 

E 

F 

G 

H 

Key: 

D Background control (Medium supplemented with 1 and 3 % fetal 

calf serum (FCS)) for Rows 1-3 and Rows 7 -9 respectively ---
D 

Low control for Rat-1 fibroblasts in medium with 1 % FCS 

High control for Rat-1 fibroblasts in medium with 1 % FCS 

Low control for Rat-1 fibroblasts in medium with 3 % FCS 

High control for Rat-1 fibroblasts in medium with 3 % FCS 

Table 2.1. The plate set-up for optimal target cell concentration 

determination 

2.3.2.2.2. Plate Set-up 

To measure LDH activity from the plant extracts (substance control 1), 

100 /.11 of extracts were added to the fibroblasts at a concentration of 100 

/.1gjml. 

- 15 -
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A 

B 

C 

D 

E 

F 

G 

H 

Key: 

-Cold 

Cold 

Cold 

Cold 

· __ ••••••••• 
••• 

r._ ··-;--.-·~~:,:;--.-I---.--~--~:' ---.': -::"- -~-~.~ 

. , ." , - .-.-~ 

••• ••• ••• • •• ••• ••• 
PBS control and D background control 

Low control and - High control - and hot D water extracts of A. oppositofolia 

and hot - water extracts of Z. capense - and hot - water extracts of G. glabra - and hot D water extracts of H.caffrum 

Table 2.2. Typical plate set-up for detennination of cytotoxicity by 

aqueous plant extracts 

2.4. Lymphocyte Proliferation Assays 

Twenty ml of fresh heparinised blood was collected from a healthy 

individual. Ten ml of ficoll (Sigma) was dispensed into two 50 ml 

centrifuge tubes and 10 ml of fresh blood was layered on top of the ficoll. 

Blood was centrifuged at 1800 rpm for 30 minutes (Universal 16, 

Hettich). The plasma layer was removed with a sterile pipette and the 

mononuclear cell layer was transferred into a clean centrifuge tube. 
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Fractions recovered from this separation were concentrated by freeze­

drying. These fractions were assayed for lymphocyte proliferating activity 

as described in section 2.4, pages 17-19. 

A 

B 

C 

D 

E 

F 

G 

H 

Key: - PHA + cells and cells control 

_ Cold and hot Dwater extract of Z. capense + cells, 

- Cold and hot ~ater extract of G. glabra + cells, 

Cold, and hot - water extract of Z. capense + PHA 

_ Cold and hot D water extract of G. gZabra + PHA 

Table 2.3. Plate set-up for cold and hot water extracts of Z. capense 

and G. glabra to evaluate lymphocyte proliferating activity. 

2.5.2. Solid-Phase Extraction of the hot-water extract of Z. capense 

Solid-phase extraction (SPE) utilises selective retention for rapid sample 

preparation. An SPE cartridge consists of a bed of large particulate 

- 20 -
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Plant Sample Cold Water Hot Water Dichloromethane Methanol 

% Yield % Yield % Yield % Yield 

A. -rr afolia 4.70 2.60 3.60 4.62 

Z. capense 3.40 1.80 2.05 7.02 

G. gZabra 9.40 1.90 9.4 7.50 

H. c.;affru.1I t 1.37 1.80 0.30 1.65 

L.javanica 4.50 2.90 1.35 1.80 

P.}JI U.I -" !.<: 1.20 1.80 2.94 2.80 

P. ffllaim, "'., 5.60 1.60 3.90 7.15 

T. 6.10 2.50 Nd* 7.96 

C. sativa 1.50 1.40 4.50 3.56 

Nd- not determin",h1f!/ no extract recovered 

1 

1 

two 

serum. serum was 

x 

was 
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Number of Low Low Low High High High 
Cells Control Control Control Control Control Control 
Per well Reading Reading 2 Reading Reading 1 Reading 2 Reading 

1 3 3 
3.125 X 103 0.115 0.121 0.163 0.142 0.174 0.119 
6.25 x 103 0.310 0.357 0.168 0.447 0.383 0.330 
1.25 x 104 0.777 0.831 0.854 0.685 0.625 1.001 
2.5 X 104 1.016 1.092 - ----- 1.442 1.371 2.037 
5 x 104 0.816 0.939 ------ 2.689 2.621 3.265 
1 x 105 0.793 1.009 ------ 3.399 3.528 2.691 
2 x 105 1.132 1.613 ------ 3.319 2.351 ------

Low Control- spontaneous LDH release, High Control- Maxunal LDH release­
Absorbance measured at 492 nm. Comparison made between low and high control. 
Results analysed using Prism Software and are shown in figure 3.1 (A) below 
(----) indicates missing values from experimental errors. 

Table 3.3. Determination of Optimal Target Cell Concentration for Rat-l 
fibroblasts usin RPMI-1640 with 1 % fetal calf serum 

A (1 % fetal calf serum) 

4 
a-
s:: 

~3 
~ 
GI 
~ 
G 2 
u a 
'G 1 a 

0 
103 104 10 5 

Leg of concentration 

Figure 3.1A. Determination of optimal target cell concentration for Rat-1 fibroblasts 

using fibroblasts grown in RPMI supplemented with 1 % fetal calf serum. Each point 

represents the mean of 3 readings and the error bars are starldard deviations (SD) of 

the mean. From this figure it can be seen that RPMI supplemented with 1 % fetal calf 

serum did not affect lactate dehydrogenase activity. Therefore, the concentration in 

which the difference between spontarleous LDH release (low control ~) and maximal 

LDH release (high control (e ) is at a maximum (optimal target cell concentration) could 

be determined (Boehringer-Mannheim Cytotoxicity Detection Kit, 1994). The optimal 

target cell concentration for Rat-1 fibroblasts was 0.5 x 105 cells/well. This cell 

concentration was used in the subsequent cytotoxicity assays. 
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Number of Low Low Low High High High 
Cells Control Control Control Control Control Control 
Per well Reading 1 Reading 2 Reading 3 Reading 1 Reading 2 Reading 3 
3.125 x 0.345 0.350 0.374 0.355 0.359 0.335 
103 

6.25 x 103 0.456 0.475 0.411 0.520 0.562 0.478 
1.25 x 104 1.112 1.106 0.880 1.196 l.094 0.966 
2.5 x 104 2.000 1.937 1.831 1.793 1.862 1.749 
5 x 104 2.427 2.439 2.565 2.446 2.429 2.425 
1 x 105 3.415 3.417 3.362 3.346 3.336 3.525 
2 x 105 3.322 3.359 3.255 3.248 3.274 3.298 

Absorbance was measured at 492nm and values were plotted using Prism Software and 

shown in figure 3.1 (B) below 

Table 3.4. Determination of Optimal Target Cell Concentration Rat 1 
fibroblasts using RPMI-1640 with 3 % fetal calf serum 

B (3 % fetal calf serum) 

4 

1 
~ 3 
~ 
01 
~ 
G 2 
u 
~ 

J 1 

0 
10 3 10" 10 5 10 6 

Log of cell cooceDl:ration 

Figure. 3.1B. Determination of optimal target cell concentration for Rat-1 fibroblasts 

using cells grown in RPMI supplemented with 3 % fetal calf serum. Each point 

represents the mean of 3 readings and the error bars are standard deviations (SD) of 

the mean. The high concentration of serum in RPMI supplemented with 3 % fetal calf 

serum produced high background LDH readings from the low controls. There was no 

difference between the low (_) and high (e ) control. Therefore, the optimal target cell 

concentration for the Rat-1 fibroblasts could not be determined. 
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Sample Concentration 'R"'<'Irt;n" 'R"'<'I"'I;"" D. ...l: 
'" 3 

..... Ltrure 
~ '0 ~ 

. ..., . ...,. 
·:,:ih 1 2 ~'yLUI 

J 

Mean + SO 
Low NA 0.827 NA NA NA 

Control 

High NA 3.04 NA NA NA 

Control 

A. -rJ:' Jjolia 1 0.936 0.810 0.907 2.58 ± 2.97 

WC 

10 0.995 0.767 0.883 2.49 ± 5.15 
{7.59) (-2.71) l2.53J 

100 1.106 0.899 0.990 7.73 ± 4.68 
(12.60) (3.25) (7.36) 

A. -rr ';"ojolia 1 0.747 0.653 0.785 -4.45 ± 3.07 
WH (-3.61) (-7.86) (-1.89) 

10 0.945 0.841 0.912 3.26 ± 2.40 
(5.33) 10.63) (3.84) 

100 0.943 1.010 0.879 5.28 ± 2.96 
(5.24) (8.27) (2.35) 

Z. capense we 1 0.800 0.796 0.871 -0.21 ± 1.90 
(-1.22) (- 1.40) (1.98) 

10 0.875 0.870 0.778 0.63 ± 2.46 

!--
(2.17) (1.94) (-2.21) 

100 0.703 0.767 0.730 -4.23 ± 1.45 
(-5.60) (-2.71) (-4.38) 

Z. capense WH 1 0.826 0.855 0.805 0.07 ± 1.13 
(-0.04) (1.26) (-0.99) 

10 0.743 0.910 0.797 -0.46 ± 3.84 
(-3.79) (3.75) (-1.35) 

100 0.806 0.775 0.790 1.65 ± 0.70 
(~0.95) (-2.35) 1-1.67) 

LOH release was measured at 492 nm and blank 
subtracted from each test value. 

Control- maximal 
LOH release from fibroblasts. Plant extracts were tested at concentrations 1, 10 and 
100 was calculated the values 

Prism Software. The effects of these 
are shown in page 32. NA- Not available 

water extracts 

on 1 

- 31 -
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CytotaRic effects ~ the cald- aDd 
hot-water extraclB of A. opposi.tojolia 
and z. capense em. Rat-l fihIoblasts 

. ,=or . i T.I. ii., 
1 10 100 

CoDCeDtratJon ~g/ml) 

_ A. opfXJsitDfolia we 
_ A. opfXJsitDfolia WH _z. capenseWH 

_ z: capense we 

Figure 3.2. Cytotoxic effects of the cold (We) and hot (WH) water extracts of A 

oppositojolia and Z. capense on Rat-1 fibroblasts. Each point represents the mean of 3 

tests and the error bars are standard deviations (SD) of the mean. Both the cold- and 

hot-water extracts of A. oppositojolia exhibited a cytotoxic effect on Rat-1 fibroblasts at 

the highest concentrations tested (100 Ilgjml). Neither extract of Z. capense was 

cytotoxic to the fibroblasts. 

- 32 -



Univ
ers

ity
 of

 C
ap

e T
ow

n

Sample Concentration Reading 1 D, .;I; 10" 2 Reading 3 n, 
~ 

A '-' .... <;OU' 

<Y LULUAl<CILY 

Mean ±SD 
Low 0.827 NA NA NA NA 
Control 
High 3.04 NA NA NA NA 
Control 
G. glabra 1 0.797 0.882 0.862 0.90 ± 2.00 
WC (-13.50) (2.48) (1.58) 

10 0.967 0.894 0.996 5.65 ± 2.37 
(6.32) (3.02) (7.63) 

100 0.888 0.849 0.807 0.94 ± 1.82 
(2.75) (0.99) (-0.90) 

G. glabra 1 0.874 0.808 0.772 -0.40 ± 2.33 
WH J2.12) (-0.85) (-2.48) 

10 0.885 0.749 0.766 -1.21 ± 3.34 
(2.62) (-3.52) (-2.75) 

100 0.814 0.799 0.767 1.51 ± 1.08 
(-0.58) (-1.26) (-2.71) 

H. cafftum 1 0.933 0.816 0.832 1.50 ± 2.86 
we (4.79) (-0.49) (0.22) 

10 0.986 0.899 0.874 4.18 ± 2.65 
(7.18) (3.25) (2.12) 

100 0.966 10.913 0.942 5.11 ± 1.20 
(6.28) (3.88) (5.19) 

H. cafftum 1 0.820 0891 0.891 1.82 ± 1.84 
WH (-0.31) (2.89) (2.89) 

10 1.034 0.897 0.902 5.30 ± 3.51 
(9.35) (3. 161 (3.39) 

100 0.888 0.973 0.951 4.98 ± 1.99 
(2.75) (6.59) (5.60) 

""U'O<CLllUg LDH release was measured at 492 nm and blank 
"'ClLU""!,,> from wells with RPMI medium subtracted from each test value. 

LDH release from' Rat-l Control- maximal 
LDH release from fibroblasts. Plant extracts were tested at concentrations 1, 10 and 
100 was calculated the values 

Prism Software. The effects of these 
page 34. NA- Not available 

water extracts 

on 1 
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Cytotmdc effects of the cold- and 
hot-watm elItracl:s of G. gJabra and. 

H. caffrum on Rat-l flJroblastB 

*T·· *, I 
1 10 100 

Concentndion(~g/Di) 

_ G. glabra WC 

_ G. glabra WH 

HcaffrumWC 

_ HcaffrumWH 

Figure 3.3. Cytotoxic effects of the cold (WC) and hot (WH) water extracts of G. glabra 

and H. caffrum on Rat-l fibroblasts. Each point represents the mean of 3 tests and the 

error bars are standard deviations (SO) of the mean. The hot-water extract of G. glabra 

was not cytotoxic to the fibroblasts at all concentrations tested. Both the cold- and hot­

water extracts of H. caffrum exhibited a cytotoxic effect at all concentrations tested. 
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Sample Concen tration Reading 1 O",,,,.rI;.,,,, 2 Rp:::ori;nO" 3 % Toxicity 
~ ~ 

(J.l.g/ml) (Mean& SD) 
Low NA 0.635 NA NA NA 

Control 

High NA 2.852 NA NA NA 

Control 

L. javanica WC 1 0.661 0.751 0.654 2.41±2.44 
(1.17) (5.23) (0.85) 

10 0.707 0.750 0.692 3.66 ± 1.35 
(3.24) (5.18) (2.57) 

100 0.705 0.892 0.708 6.01 ± 4.83 
. (3.15) (11.59) (3.29) 

L. iavaro WH 1 0.772 0.708 0.788 5.45 ± 1.91 
(6.18) (3.29) (6.90) 

10 0.711 0.729 0.707 3.63 ± 0.53 
(3.43) (4.24) (3.24) 

100 0.825 0.741 0.790 6.78 ± 1.90 
. (8.57) (4.78) (6.99) 

P. ~Utndt:" 1 0.674 0.858 0.660 4.31 ± 4.98 
WC (1.76) (10.06) (1.12) 

10 0.734 0.713 0.735 4.16 ± 0.55 
(4.46) (3.52) (4.51) 

100 0.853 0.816 0.828 8.89 ± 0.85 
(9.83) (8.16) (8.70) 

P. ~Uoides 1 0.719 0.646 0.795 3.83 ± 3.36 
WH (3.79) (0.49) (7.21) 

10 0.853 0.717 0.800 6.98 ± 3.09 
(9.83) (3.69) (7.44) 

100 0.863 0.802 0.894 9.83 ± 2.11 
(10.28) (7.53) (11.68) 

LDH release was measured at 492 nm and blank 

Control- maximal 
LDH release from fibroblasts. Plant extracts were tested at concentrations 1, 10 and 
100 was calculated the values 

Prism Software. The effects of these 
page 36. NA- Not available 
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Figure 3.4. Cytotoxic effects of the cold (WC) and hot (WH) water extracts of L. javanica 

and P. prunelloides on Rat-l fibroblasts. Each point represents the mean of 3 tests and 

the error bars are standard deviations (SD) of the mean. Both the cold- and hot-water 

extracts of L. javanica and P. prunelloides exhibited a cytotoxic effect at all 

concentrations tested. 
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Concen tration 

Low Control NA 

2.852 NA 

7.65 ± 1.72 

7.44 ± 1.11 

100 17.18±2.46 

WH 1 6.63 ± 6.17 

10 7.49 ± O. 

100 

T. 1 0.06 ± 2.01 
WC 

10 2.99 ± 1.50 

100 

T. 1 1.81±1.79 
WH 

10 3.54 ± 1.66 

100 2.35 ± 0.83 

NA 
Control NA 

C. sativa WC 1 5.62 ± 1.59 

15.23 ± 2.57 

100 4.89 ± 10.01 

C. sativa WH 1 -9.34 ± 14.92 

10 -0.58 ± 1.78 

100 

conditions as in table 

water extracts 
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Figure 3.5. Cytotoxic effects of the cold (WC) and hot (WH) water extracts of P. guajava, 

T. capensis and C. sativa on Rat-l fibroblasts. Each point represents the mean of 3 

tests and the error bars are standard deviations (SD) of the mean. Both the cold- and 

hot-water extracts of P guajava exhibited a cytotoxic effect at all concentrations tested. 

Both the cold- and hot-water extracts of T. capensis and C. sativa failed to show a 

consistent cytotoxic effect at all concentrations tested. 
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Sample Concentration Reading 1 

Low NA 1.454 

Control 

High NA 2.360 

Control 

.oppositofolia 1 1.291 

M 
( -

10 1.588 
(14.79) 

100 1.477 
(2.54) 

A. ;itofolia 1 1.359 

D 
( -

10 1.388 
(-7.28) 

100 1.589 
(14.90) 

Z. capenseM 1 1.529 
(8.28) 

10 1.584 
(14.34) 

100 1.755 
(33.22) 

Z. capense D 1 1.365 
(-9.82) 

10 1.537 
(9.16) 

100 2.224 
(84.98) 

Reading 2 
~ 

Reading 3 Percen1 
,YlU 

(Mean& SD) 
NA NA NA 

NA NA NA 

1.472 1.432 -6.14 ± 10.49 
(1 

1.487 1.460 6.36 ± 7.45 
(3.641 (0.66) 
1.490 1.231 -6.03 ± 16.10 
(3.97) (-24.611 
1.415 1.406 -6.69 ± 3.32 

1.288 1.272 -15.22 ± 6.94 
(-18.321 (-20.081 
1.595 1.894 26.34 ± 
(15.56) (48.56) 19.24 
1.426 1.512 3.86 ± 6.09 
(-3.09) (6.40) 
1.655 1.532 15.04 ± 6.81 
(22.18) (8.61) 
1.688 2.090 43.08 ± 
(25.82) (70.2) 23.77 
1.447 1.440 -4.04 ± 5.01 
(-0.77) (-l.54) 
1.550 1.567 10.74 ± 1.66 
(10.59) (12.47) 
2.243 2.383 91.53 ± 9.58 
(87.08) (102.53) 

measured at 492 nm and blank 
subtracted from each test value. 

Control- maximal 
LDH release from fibroblasts. Plant extracts were tested at concentrations 1, 10 and 
100 was calculated the values 

Prism Software. The effects of these 
are shown in page 40. NA- Not available 
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Figure 3.6. Cytotoxic effects of methanol (M) and dichloromethane (D) extracts of A. 

opposit%lia and Z. capense on Rat-l fibroblasts. Each point represents the mean of 3 

tests and the error bars are standard deviations (SD) of the mean. The dichloromethane 

extract of A. opposit%lia was slightly cytotoxic at 100 Jlg/ml, but not at 1 and 10 

Ilg/ml. Both dichloromethane and methanol extracts of Z. capense exhibited a dose­

dependent cytotoxic effect. The cytotoxic effect was most pronounced for both extracts 

of Z. capense at 100 fl,g/ml. 
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Sample Concentration Fpl'Irline; 1 2 3 
_y LV wiry 

(Mean + SD) 
Low Control NA 1.400 NA NA NA 
High Control NA 2.440 NA NA NA 

.glabra M 1 1.468 1.479 1.252 -0.03 ± 12.30 
(6.54) (7.59) (-14.23) 

10 1.873 1.969 1.848 47.75 ± 6.14 
(45.48t (54.71) l43.07) 

100 3.032 2.965 2.978 153.04 ± 
( (151 3.41 

.glabra D 1 1.521 1.490 1.600 13.17 ± 5.45 
(11.63) (8.65) (19.23) 

10 1.483 1.357 1.387 0.86 ± 6.32 
(7.98) (-4.13) (-1.25) 

100 1.504 1.475 1.350 4.13 ± 7.86 
(10.00) (7.21) (-4.80t 

H. caffrumM 1 1.482 1.544 1.543 11.82 ± 3.41 
(7.88) (13.84) (13.75) 

10 1.553 1.538 1.464 11.49 ± 4.37 
(14.71l (13.271 (6.51) 

100 1.631 1.662 1.538 20.22 ± 6.20 
(22.21) (25.19) (13.27) 

L. M 1 1.452 1.362 NA 0.67 ± 6.11 
(5.00) (-3.65l 

10 1.337 1.357 NA -5.09 ± 1.35 
(-6.05) (-4.13) 

1
100 1.610 1.530 1.331 8.68 ± 13.80 

(20.19) (12.50) (-6.63) 
I L. javanica D 1 1.044 1.224 1.420 -16.41 ± 

(-34.23) (-16.92) (1.92) 18.00 
10 1.641 1.367 1.480 9.23 ± 13.20 

(23.17) (-3.17) (7.69) 
100 3.090 2.994 3.067 158.68 ± 

(162.5) (153.27) (160.29) .~ 4.82 

Absorbance LDH release was measured at 492 nm and blank 
(reading from wells with RPM I medium 

Low Control- LDH release from Rat-1 Control- maximal 
LDH release from fibroblasts. Plant extracts were tested at concentrations 1, 10 and 
100 was calculated the values 

Prism Software. The effects of these 
are shown in page 42. NA- Not available 
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Figure 3.7. Cytotoxic effects of methanol and dichloromethane extracts of G. glabra, H. 

caffru.m and L. javanica on Rat-1 fibroblasts. Each point represents the mean of 3 tests 

and the error bars are standard deviations (SD) of the mean. The methanol extract of G. 

g/abra and dichloromethane extract of L. javanica expressed cytotoxicity at 10 and 100 

~g/ml, but not at 1 ~g/ml. 
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S8mnle Concentration ReHriinl'1 1 Reading 2 Rf'::l(lmp" 3 %Toxicity r u '0 

(/-ig/ml) (Mean& SD) 
Low NA 1.400 NA NA NA 

Control 

High NA 2.440 NA NA NA 

Control 

P. M 1 1.561 1.570 1.433 11.66 ± 7.36 
(15.48) (16.34) (3.17) 

10 1.689 1.557 1.518 18.07 ± 8.61 
(27.78) (15.09) (11.34) 

100 1.677 1.600 1.536 20.92± 5.07 
(26.63) (19.23) (16.92) 

Low NA 1.410 NA NA NA 

Control 

High NA 2.580 NA NA NA 

Control 

P. rre,n A. D 1 1.454 1.440 1.068 -7.63 ± 18.70 
13.76) (2.56) (-29.231 

10 1.371 1.287 1.239 -9.48 ± 5.71 
(-3.33) 1.-10.51) (-14.61) 

100 1.843 1.597 1.545 21.50 ± 13.60 
(37.00) (15.98) (11.53) 

p rmnir11la M 
• '" J 

1 1.386 1.496 1.432 2.39 ± 4.72 
(-2.05) (7.35) (1.88) 

10 1.485 1.451 1.522 6.49 ± 3.03 
(6.41) (3.50) (9.57) 

100 1.496 1.476 1.443 5.27 ± 2.28 
(7.35) (5.64) (2.82) 

P. guoJmm D 1 1.378 1.388 1.378 -2.42 ± 0.53 
(-2.73) (-1.88) (-2.73) 

10 1.366 1.339 1.373 -4.32 ± 1.53 
(-3.76) (-6.06l (-3.16l 

100 2.246 2.069 1.994 64.32 ± 19.72 
(86.83) (56.32) (49.91 

LDH release was measured at 492 nm and blank 
from wells with RPM I medium subtracted from each test value. 

LDH release 
100 /-ig/ml. 
above and data were 

are shown in 

11. 

extracts P. 

Control- maximal 
Plant extracts were tested at concentrations 1, 10 and 

was calculated the values 
Prism Software. The effects of these 

page 44. NA-Not available 
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Figure 3.8. Cytotoxic effects of methanol (M) and dichloromethane (C) extracts of P. 

prunel/oides and P. guajava on Rat-1 fibroblasts. Each point represents the mean of 3 

tests and the error bars are standard deviations (SD) of the mean. The dichloromethane 

extract of P. prunel/oides showed significant cytotoxicity at 100 ~g/ml but not at 1 and 

10 /lg/ml. The dichloromethane extract of P. guajava exhibited a pronounced cytotoxic 

effect at 100 /lg/ ml but not at 1 and 10 /lg/ ml. 
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Sample Concentration Reading 1 Reading 2 Reading 3 % Toxicity 
~ 

(Mean& 

Low NA 1.410 NA NA NA 

Control 

High NA 2.580 NA NA NA 

Control 

T.capensis 1 1.328 1.385 1.211 -8.71 ± 7.58 

M 
(-2. (-17.00) 

10 1.471 1.345 1.296 -3.36 ± 7.71 
(5.211 (-5.55) (-9.74) 

100 1.376 1.372 1.207 -7.83 ± 8.24 
(-2.90) (-3.24) ( 17.35) 

C. sativa 1 1.337 1.473 1.494 2.10 ± 7.28 
M (-6.24) [5.38) (7.18) 

10 1.309 1.368 1.368 -5.26 ± 2.91 
(-8.63) (-3.58) (-3.58) 

100 1.884 1.998 1.795 41.22 ± 8.69 
(40.51) (50.25) (32.90) 

C. sativa 1 1.356 1.458 1.347 -1.96 ± 5.26 
D (-4.61) (4.101 (-5.38) 

10 1.046 1.262 1.172 -21.36 ± 9.27 
(-31.11) (-12.64) (-20.34) 

100 2.746 2.795 2.825 117.83 ± 3.41 
(114.18) (118.37) (120.94) 

measured at 492 nm and blank 

Control- maximal 
LDH release from fibroblasts. Plant extracts were tested at concentrations 1, 10 and 
100 j..lg/ml. (in was calculated using the values 
above and data were Prism Software. The effects of these 

are shown in page 46. NA-Not available 
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Figure 3.9. Cytotoxic effects of methanol (M) and dichloromethane (D) extracts of T. 

capensis and C. sativa on Rat-1 fibroblasts. Each point represents the mean of 3 tests 

and the error bars are standard deviations (SD) of the mean. The methanol extract of 

T.capensis was not cytotoxic at all concentrations tested. Both methanol and 

dichloromethane extracts of C. sativa exhibited pronounced cytotoxic effect at 100 

Ilg/ml but not at 1 and 10 ~g/ml. 
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Cells Z. Z. Z. Cells Z. Z. Z. 
Control capense capense capense Control capense capense capense 
DataSet WC WC WC DataSet WC WC WC 
1 IJ,lg/ml lOJ,lg/ml lOOJJ.gjml 2 IJ,&g/ml lOJ,lg/ml lOOJJ.g/ml 
309 701 441 419 404 509 586 391 
413 526 385 302 427 685 530 371 
355 517 412 341 363 654 429 441 
441 598 403 406 308 
669 487 408 359 482 

561 
Average Average Average Average Average Average Average Average 

437 566 410 366 425 616 515 401 
PHA Z. Z. Z. PHA Z. Z. Z. 
Control capense capense capense Control capense capense capense 
DataSet WC+ WC+ WC + Data WC+ WC+ WC + 
1 PHA PHA PHA Set 2 PHA PHA PHA 

Ij.1g/ml lOtlgLml lOOI!A:/ml l~/ml lOj.1g/ml lOOj.1g/ml 
194044 155688 150050 131444 124186 172839 111948 77240 
130524 133417 131173 104001 127890 109071 102862 101997 

147772 119335 122834 108890 132031 179108 181629 90218 
147149 117302 110905 111997 105875 
161290 154045 133014 99047 175211 

91629 
Average Average Average Average Average Average Average Average 

156156 1 135958 129595 111076 126137 153673 132146 89818 

PH) (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.13. Effect of the cold-water (WC) extract of Z. capense on 
lymphocytes in vitro. Values are expressed in disintegrations per minute 
(DPM) 
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CeDs Z. Z. Z. Cells Z. Z. Z. 
Control capense capense capense Control capense capense capense 
Data WH WH WH DataSet WH WH WH 
Set 1 IJ,lg/ml lOJ,lg/ml lOOJ,lg/ml 2 IJ,lg/ml lOJ,lg/ml lOOJ,lg/ml 
309 648 362 329 404 530 584 386 
413 395 382 406 427 522 525 271 
355 560 353 371 363 739 888 307 
441 470 302 280 308 
669 466 474 490 482 

561 
Average Average Average Average Average Average Average Average 

437 508 375 375 425 597 666 322 
PHA Z. Z. Z. PHA Z. Z. Z. 
Control capense capense capense Control capense capense capense 
Data WH+ WH+ WH + DataSet WH+ WH+ WH + 
Set 1 PHA PHA PHA 2 PHA PHA PHA 

IJJgjml lOpg/ml lOOU2/ml lU2/ml lOU2/ml lOOU2/ml 
194044 145675 155926 118425 124186 135847 138887 83081 
130524 149882 116819 91649 127890 130206 79559 97132 
147772 146044 115918 74512 132031 158432 116501 115350 
147149 166156 115940 77095 175211 
161290 194409 177023 131980 105875 

91629 
Average Average Average Average Average Average Average Average 

156156 160433 136325 98732 128036 141495 111649 98521 

[3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to detennine the eITect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.14. Effect of the hot-water (WH) extract of Z. capense on 
lymphocytes in vitro. Values are expressed in disintegrations per minute 
(DPM) 
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Figure 3.10 (A-B). Effects of the cold (WC) and hot (WH) water extracts of Z. capense on 

lymphocytes in vitro" Relative lymphocyte stimulation was calculated relative to the cells 

control value. Each point represents the mean of two experiments and the error bars 

are standard deviations of the mean. Both extracts stimulated lymphocytes at 1 Jlg/ml. 

However, this stimulatory effect was lost at 100 Jlg/ml for both extracts. 
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Figure. 3.10 (C-D). Effects of cold (WC) and hot (WH) water extracts of Z. capense on 

PHA-stimulated lymphocytes in vitro. Neither extract of Z. capense had an effect on 

PHA-induced lymphocyte proliferation" 
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Cells G. G. G. glabra Cells G. G. G.glabra 
Control glabra glabra WC Control glabra glabra WC 
Data WC WC lOOJ,l8/ml Data WC WC lOOJ,l8/ml 
Set 1 IJJl1./ml lOulf/ml Set 2 Ipg[ml lOJ,lg/ml 
597 391 542 515 2028 1324 1696 2899 
903 448 542 638 2187 1759 1864 2012 
728 359 868 ----- 2232 1676 2118 2667 
1119 2715 ' 2365 2162 2262 
787 1884 3238 3178 2152 
517 1939 6569 5688 19049 
Average Average Average Average Average Average Average Average 

776 399 651 577 2164 2822 2784 5173 

PHA G. G. G.glabra PHA G. G. G. glabra 
Control glabra glabra WC+ Control glabra glabra WC+ 
Data WC+ WC+ PHA Data WC+ WC+ PHA 
Set 1 PHA PHA lOOJ.ll/ml Set 2 PHA PHA lOOJ,l8/ml 

IJ.1g/ml lOpg/ml IJ.lg/ml lOua:/ml 
43623 48334 64607 41012 286062 337111 326232 330028 
47442 61481 43754 44823 250978 303749 327169 312742 
47626 59535 44723 11 1.34 316678 284168 299095 190104 

309395 290871 223563 131165 
317467 278881 295967 275265 
335207 312094 245134 140260 

Average Average Average Average Average Average Average Average 

46230 56450 I 51028 28648 302631 301146 286193 210261 

[3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.15. Effect of the cold-water (WC) extract of G. glabra on 
lymphocytes in vitro. Values are expressed in disintegrations per minute 
DPM) 
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Cells G. G. G. glabra Cells G. G. G. glabra 
Control glabra glabra WH Control glabra glabra WH 
Data WH WH lOOJ,lg/ml Data WH WH lOOJ,1g/ml 
Set 1 IJ.1J[/ml lOJ.1J[/ml Set 2 IJ1J[/ml lOJ.1J[/ml 
597 445 339 561 2028 1061 2093 1344 
903 493 425 486 2187 2112 1378 1238 
728 696 515 669 2232 2389 1530 762 
1119 2715 1846 2326 978 
787 1884 1905 2373 lO41 
517 1939 1326 2670 1403 
Average Average Average Average Average Average Average Average 

776 
1

545 426 572 2164 1773 2062 
1128 

PHA G. G. G. glabra PHA G. G. G. glabra 
Control glabra glabra WH+ Control glabra glabra WH+ 
Data WH+ WH+ PHA Data WH+ WH+ PHA 
Set 1 PHA PHA lOOJ,lg/ml Set 2 PHA PHA lOOJ,1g/ml 

l~ml lOj.1gjml IJ.1J[/ml lOJ.1J[/ml 
43623 49920 57115 49732 286062 301370 129026 190185 
47442 35906 57779 72423 250978 202884 274541 250291 
47626 58798 66674 43015 316678 311069 293564 264424 

317467 333866 336790 124544 
335207 617311 486 9442 
309395 3602 5938 20535 

Average Average Average Average Average Average Average Average 

46230 48208 60523 55056 302631 295017 173391 143237 

[3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.16. Effect of the hot-water (WH) extract of G. gZabra on 
lymphocytes in vitro. Values are expressed in disintegrations per minute 
(DPM) 
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Figure 3.11 (A-B). Effects of the cold (WC) and hot (WH) water extracts of G- glabra on 

lymphocytes in vitro. Values are counted relative to the DPM value of cell control. Each 

point represents the mean of two experiments and the error bars are standard 

deviations (SD) of the mean. Neither extract of G. glabra had a stimulatory or 

suppressive effect on lymphocytes. 

C 

250 

200 

150 

100 

50 

0 

D 

_ Control 

Control + PHA 

1 ~/ml + PHA 

10 I-lg/ml + PHA 
_ 100 f.4;/ml + PHA 

e = G. g/abra we + PHA 

D = G. g/abra WH + PHA 

Figure 3.11 (C-D). Effects of the cold (WC) and hot (WH) water extracts: of G- glabra on 

PHA-stimulated lymphocytes in vitro. Each bar represents the mean of two experiments 

and the error bars are standard deviations of the mean. Neither extract of G. glabra had 

a stirn ulatory or suppressive effect on PHA-induced lym phocyte proliferation 
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CeUs C. C. C.sativa CeUs C. C. C. sativa 
Control sativa sativa WC Control sativa sativa WC Data WC Data WC 
Set 1 WC lO",g/ml lOO",g/ml Set 2 WC lOI!8/ml lOOJ,lg/ml 

1I.lg/ml lug/ml 
653 600 544 56 1593 1545 3166 1360 
1169 694 601 101 1495 1383 1404 1879 
639 777 681 71 1135 2264 3200 2048 

942 1476 2602 2541 
1407 1143 3218 2099 
4061 2704 4347 550 

Average Average Average Average Average Average Average Average 

820 690 609 76 1772 1753 2989 1746 

PHA C. C. C. sativa PHA C. C. C. sativa 
Control sativa sativa WC+ Control sativa sativa WC+ 
Data WC+ PHA Data WC+ PHA 
Set 1 WC+ PHA PHA Set 2 WC+ PHA PHA 

IJ,1g/ml 1OlJg/ml lOOI!8/ml lug/ml lQug/ml lOO",g/ml 

47545 59331 74615 86410 301212 263874 363591 235717 
43135 80539 57783 52600 265959 290611 333306 320456 
48165 84505 57845 58129 310495 314758 290719 296103 

298278 293953 279170 280086 
366139 320266 346680 322503 

Average Average Average Average Average Average Average Average 

46282 74791 63414 65713 307010 296692 315611 298750 

PH] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into FHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.17. Effect of the cold-water (WC) extract of C. sativa on 
lymphocytes in vitro. Values are expressed in disintegrations per minute 
(DPM) 
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CeQs c. c. C. sativa CeUs C. C. C. sativa 
Control sativa sativa WH Control sativa safilla WH Data WH Data WH 
Set 1 WH 10N/*-11 100pg/ml Set 2 WH 10pg/mi 100J'I/ml 

lua:/ml lJ,ur:/ml 
653 1003 834 981 1593 2519 1968 4638 
1169 i 518 2159 747 1495 1366 1324 2440 
639 522 3004 907 1135 2557 1422 2344 

942 2814 1251 3870 
1407 1499 1545 5541 
4061 1669 1880 2440 

Average Average Average Average Average Average Average Average 

820 681 1999 878 1772 2071 1565 3538 
PHA C. C. C. sativa PHA C. C. C. sativa 
Control sativa 

sativa 
WH Control sativa sativa WH 

Data WH 
100JAl/mi 

Data WH 
10OJ'I/ml Set 1 WH 10JAl/ml Set 2 WH lOpg/ml 

lW[/ml lwr/ml 
47545 60206 69299 54620 301212 316833 275637 282088 
43135 90998 66401 45926 265959 348682 302832 288176 
48165 48841 64497 960 310495 303618 313281 324493 

298278 315491 276009 296190 
366139 295969 283144 288082 
299975 322898 293880 345020 

Average Average Average Average Average Average Average Average 

46282 66681 66732 33835 307010 317249 290797 304141 

(3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.18. Effect of the hot-water (WH) extract of C. sativa on 
lymphocytes in vitro. Values are expressed in disintegrations per minute 
(DPM) 
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Figure 3.12 lA-B). Effects of the cold (WC) and hot (WH) water extracts of C. sativa on 

lymphocytes in vitro. Values are counted relative to the DPM value of cell control. Each 

point represents the mean of two experiments and the error bars are standard 

deviations (SD) of the mean. The hot-water extract of C. sativa failed to produce a 

significant stimulatory effect on lymphocytes 
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Figure 3.12 Ie-D). Effects of cold (WC) and hot (WH) water extracts of C. sativa on PHA­

stimulated lymphocytes in vitro. Values are counted relative to the DPM value of cell 

control. Each bar represents the mean of two experiments and the error 

barsarestandardeviations (SD) of the mean. Neither extract of C. sativa produced a 

stimulatory or suppressive effect on PHA-induced lymphocyte proliferation. 
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Cells Z. Z. Z. Cells Z. Z. Z. 
Control capense capense capense Control capense capense capense 
Data LMW LMW LMW Data LMW LMW LMW 
Set 1 IJ,1g/ml lOlJg/ml lOO~/ml Set 2 IW(/ml IOll./ml lOO~/ml 
797 746 622 384 620 760 464 273 
762 581 454 659 886 670 550 270 
795 594 759 623 890 692 664 526 
817 594 971 564 516 
533 656 710 617 511 

--
596 I 
Average Average Average Average Average Average Average I Average 

717 640 612 555 730 761 572 419 
PHA Z. Z. Z. PHA Z. Z. Z. 
Control capense capense capense Control capense capense capense 
Data LMW+ LMW+ LMW+ Data LMW+ LMW+ LMW+ 
Set 1 PHA PHA PHA Set 2 PHA PHA PHA 

IJ,.L~/ml lOJ,.Lg/ml lOOJ,.Lg/ml .).lgLml lOpglml 1 OOJ,.Lg/m I 
91553 70569 70259 92151 81771 116169 91101 55670 
93453 67431 78464 81350 136083 74442 82119 98235 
82756 82736 74850 61029 112013 134314 119009 64584 
79025 70142 173611 116818 98277 
82195 115077 179592 128928 65663 
71444 
Average Average Average Average Average Average Average Average 

83404 73578 74524 78176 103017 135626 107595 76486 --

[3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to detennine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lym phocytes. 

Table 3.19. Effect of the low-molecular weight (LMW) fraction of hot­

water extract of Z. capense on lymphocytes in vitro. Values are expressed 

in disintegrations per minute (DPM). 
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CeDs Z. Z. Z. CeDs Z. z. Z. 
Control capense capense capense Control capense capense capense 
Data HMW HMW HMW Data HMW HMW HMW 
Set 1 IJJ.l{./ml lOJ,lg/ml lOO~a:/ml Set 2 l~a:/ml lOJ,lg/ml lOOJ,lI(/ml 
797 627 562 599 620 618 388 536 
762 522 614 570 886 620 850 465 
795 615 685 649 890 685 721 595 
817 594 630 539 495 
533 656 678 707 503 
596 
Average Average Average Average Average Average Average Average 

717 588 620 606 730 646 639 519 
PHA z. z. z. PHA z. Z. z. 
Control capense capense capense Control capense capense capense 
Data HMW+ HMW+ HMW+ Data HMW+ HMW+ HMW+ 
Set 1 PHA PHA PHA Set 2 PHA PHA PHA 

IJ,1g/ml lOJ,1g/ml lOOllg/ml lllg/mi 1Ollg/ml lOOJJ.g/ml 
91553 91482 65059 98523 81771 185892 112458 99631 
93453 82666 69279 60720 136083 110186 105576 98301 
82756 116374 62171 87374 112013 162764 120434 85082 
79025 70142 73171 112012 113297 
82195 115077 167707 86888 120786 
71444 
Average Average Average Average Average Average Average Average 
83404 96840 65503 82209 103017 139944 107473 103419 

PH] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3. 20. Effect of the high-molecular weight (HMW) fraction of the 
hot-water extract of Z. capense on lymphocytes in vitro. Values are 
expressed in disintegrations per minute (DPM) 
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Figure 3.13 (A-B). Effects of the low (LMVI) and high (HMW) molecular weight fractions 

of the hot-water extract of Z. capense on lymphocytes in vitro. Each bar represents the 

mean of two experiments and the error bars are standard deviations (SO) of the mean 

No significant dose-dependent suppression or stimulation was observed. 
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Figure. 3.13 (C-D). Effects of the low (LMW) and high (HMW) molecular weight fractions 

of the hot water extract of Z. capense on PHA-stimulated lymphocytes in vitro. Values 

are counted relative to the OPM value of cell control. Each bar represents the mean of 2 

experiments and the error bars are standard deviations (SD) of the mean. Both fractions 

failed to produce significant stimulation of PHA-induced lymphocyte proliferation. 
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Sample Data Set 1 Data Set 2 Data Set 1 Data Set 2 
Concentration (+ PHA) (+ PHA) 
(llg1ml) 
Cells Control 1063 1389 167934 133625 

~. 
898 1656 186907 120566 
1479 1904 188118 154563 
2118 1639 98830 

Average 1390 1647 180986 126896 

F2 (0.1) 734 1204 275584 143774 
1470 1130 230140 149887 
911 1528 210774 111442 
3808 1728 157284 118483 

Average 1731 1397 218445 130896 

F2 (0.5) 752 708 225606 121371 
1152 1095 218942 184131 
754 907 244942 96328 
3395 1576 215066 88609 

Average 1513 1071 226139 122610 

F2 (1) 542 1370 246339 194918 
631 1353 163281 146093 
1553 1666 175508 158572 
3437 746 187893 131300 

Al18rCIge 1541 1277 193255 157721 

F2 (10) 442 1294 261555 179000 
1760 1627 212775 208256 
1429 1397 183209 175002 
6819 802 220831 212050 

Average 2612 1280 219592 193577 

F2 (100) 1111 1610 277074 282235 
737 198948 241603 
1674 273589 253980 
1307 280113 188792 

Average 1111 1332 257431 241652 

[3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
determine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to determine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.21. Effect of the solid phase fraction of the hot-water extract of 
Z. capense (F2) on lymphocytes in vitro. Values are expressed in 
disintegrations per minute (DPM) 
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Sample Data Set 1 Data Set 2 Data Set 1 Data Set 2 
Concentration (+ PHA) (+ PHA) 
(1.11l/ml) 
Cells Control 1064 1389 167934 133625 
(0) 

898 1656 186907 120566 
1479 1904 188118 154563 
2118 1639 98830 

Average 1390 1647 180986 126896 

F3 (0.1) 1354 882 144275 230736 
1237 810 162160 210801 
1163 938 233045 100770 
988 1295 236279 137895 

Average 1185 981 193940 170050 

F3 (0.5) 946 1218 221050 179166 
1005 893 161084 114647 
672 675 232558 112279 
517 702 293715 744 

Average 785 872 227102 101709 

F3 (11 917 928 166189 118069 
688 634 139458 112164 
713 714 178414 86865 
2262 805 1257 160723 

Average 1145 770 121329 119455 

F3 (10) 1353 966 239378 176134 
1000 1092 160783 214696 
1386 1064 182233 147719 
1650 5918 379198 221325 

Average 1347 2260 240398 189968 

F3 (l00) 1022 823 245358 166080 
1513 1037 190775 188889 
1021 1132 243442 198011 
2598 1024 218971 192492 

Average 1539 1004 224637 186400 

[3H] (tritiated) thymidine incorporation was measured in a scintillation counter. 
Readings were expressed as disintegrations per minute (DPM). Cell control-measures 
the amount of tritiated thymidine incorporated into lymphocytes and PHA control­
measures the amount of tritiated thymidine incorporated into PHA-stimulated cells. To 
detennine relative lymphocyte stimulation by extracts on stimulated and non­
stimulated lymphocytes, the dpm value for lymphocytes inoculated with extract was 
divided by the cell control and to detennine the effect the extract had on lymphocyte 
stimulation, the dpm value for extract + PHA + lymphocytes was divided by the dpm 
value for extract + lymphocytes. 

Table 3.22. Effect of the solid phase fraction of the hot-water extract of 
Z. capense (F3) on lymphocytes in vitro. Values are expressed in 
disintegrations per minute (DPM) 
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Figure. 3. 14 (A-B). Effects of the solid phase fractions of the hot-water extract of Z. 

capense (F2 and F3) on lymphocytes in vitro. Each point represents the mean of two 

experiments and the error bars are standard deviations of the mean. Neither fraction 

had a stimulatory or suppressive effect on lymphocytes 
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Figure 3.14 (C-D). Effects of solid phase fractions of the hot water extract of Z. capense 

(F2 and F3) on PHA-stimulated lymphocytes in vitro. Each point represents the mean of 

two experiments and the error bars are standard deviations of the mean. The 

stimulatory effect fraction 2 at 100 ~g/ml was higher compared to that of control (PHA+ 

lymphocytes). 
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Alkaloids + 

Anthraquinones 

Coumarins + + 

Flavonoids 

Saponins 

Tannins + 

Quinones 

Key: WH-hot water extract, + or - (Positive or negative for specific class of compound) 

Table 3.23. Phytochemical screenmg of hot water extract of Z. capense 

and solid phase fraction (F2) 

3.7.2. HPLC Analysis 

Figures 3.15 (a-b), p. 66-67 explain the chromatograms of the hot-water 

extract of Z. capense and its solid-phase fraction (F2). The crude hot­

water extract of Z. capense appeared to have a wide diversity of 

compounds. There were two groups that were most abundant. The first 

group of compounds eluted early (in the first four minutes). The second 

group of compounds eluted much later (19.832 and 21.183 min) (figure 

3.15 (a) p. 66). There seemed to be a number of compounds eluting 

between these two groups. F2 appeared to have the same group of 

compounds found in the chromatogram for the crude hot water extract 

(figure. 3.15b, page 67). The peaks from the chromatogram of F2 have 

similar absorption spectra as shown by the spectrum indices (figure 3.16 

b-c, page 68). The second group of compounds available in the crude hot 

water-extract was not available in F2. TLC analysis of this fraction 

showed that it contained three coumarins (table 3.23 p.65). 
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Figure 3.15 (a). Chromatogram of the hot-water extract of Z. capense. There are two 

groups of compounds eluting from the column, the ftrst group elutes during the flrst 4 

minutes of the run (3.115 and 3.556 minutes) and the second group elutes after 10 

minutes. 
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Figure 3.15 (b). Chromatogram of solid phase fraction of the hot-water extract of Z. 

capense (F2). This chromatogram shows only two peaks that absorb under UV, the 

same peaks that are found in the chromatogram of the hot-water extract of Z. capense. 
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Figure. 3. 16(a). Spectrum index of the hot-water extract of Z. capense. This figure 

shows that the crude hot-water extract contains a variety of compounds with different 

absorption spectra. The first two peaks (NO.1 and NO.2) have similar absorption 

spectra. 
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Figure 3.16 (b). Spectrum index of fraction 2 (peak number 1 on chromatogram, figure 

3.15 (b), page 67) 
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Figure 3.16 (c). Spectrum index of fraction 2 (peak num ber 2 on chromatogram, figure 

3.15 (b), page 67) 
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