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There are limited effective and treatment nnl'inr.", the 

virus. The local has made available a host of 

treatment and of viral skin infections. The 

nAJe,nn/_TU/n South African medicinal was studied an in vitro Vero cell 

leads for the 

effect of 

The 

crude aqueous extract and derived from reverse 

of the crude extract showed antiviral 

virus. Virus induced effects and 

reduction assays were used to evaluate antiviral The concentration for 50% inhibition of 

viral in Vera cells was 23 for studies in which virus and extract were added 

to the cell 28 the extract was added to the cell one 

hour before the addition of the virus and 75 1J9/ml when the virus was added to the cell 

one hour before the addition of the test material. The crude was fractionated 

reverse HPLC and were collected at 2-minute intervals. The 

revealed that fraction 3 collected at a retention time of between 4 6 minutes had the nr<,,,,t,<=>,,,t 

The concentration for 50% inhibition of viral fraction 3 was 26.2 1J9/ml. 

Time-of-addition studies showed the active antiviral inhibited the viral 

and 

inactivation and/or with the virus for sites on the Vera cells. Cell 

MTT studies showed that the active fractions were not 

in viral 

and 

racemosa revealed the presence of 

and traces of acid. Antiviral 

decreased the removal of either the or saccharide groups. The 

effective dose for extracts that contained in the absence of 

between 50 - 58 Extracts in which the saccharide was and the tannins had been 

removed showed an of between 48 - 54 

The of the aqueous extract of racemosa has 

indication of antiviral effect 1 in vitro. 

an animal model of an HSV-1 did not fall within the scope of this thesis that would 

be the next and final to establish of to antiviral HSV-1 infection of 

racemosa. Once such of has been 

confirmation of in racemosa and fraction 

candidate for of their as an antiviral 
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morbidity and mortality. It is estimated that 50% to 90% of adults have 

experienced a herpes simplex virus type 1 infection. The type 1 infection is 

easily recognisable by the characteristic vesicular lesions that appear on mucous 

membranes of the mouth and nose (Figure 1). Type 2 herpes, on the other hand, 

is the most common infectious cause of genital ulceration in the developing 

world. 

Figure 1: An illustration of labial herpes simplex infection (http://www.herpes­
co Id so res-trea tment-p ictu res. co ml) 

Studies have shown that the extent of infection is dependent upon the 

age, ethnic origin and socioeconomic status of the individual. Manifestations of 

type 2 herpes are more prevalent among individuals of lower socioeconomic 

status and lower education attainment (Shaikh 1998). Statistical data obtained 

from the Department of Epidemiology and Biostatistics of the Ministry of Health, 

shows that there are approximately 2100 new episodes of sexually transmitted 

genital herpes discovered in males in the Western Cape each year (Shaikh 1998). 

In comparison, there are about 815 new episodes of sexually transmitted genital 

herpes recorded for women within the same period. The reason for such low 

data for women can be attributed to the fact that herpes lesions, in the female 

genital region, are often difficult to recognise. Hence, in some cases, women are 

not aware of having contracted genital herpes. The population distribution of 

17 



Univ
ers

ity
 of

 C
ap

e T
ow

n

concern is 

tho, .. ", .. ", is 

source 

racemosa 

in 

1.1. 

18 



Univ
ers

ity
 of

 C
ap

e T
ow

n

) 

on 

or 

1 

19 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. 

is an 

Luria et al. 1 Chan & 

i. 

are 



Univ
ers

ity
 of

 C
ap

e T
ow

n

ii. 

occurs 

are 11-:::11" .... , __ _ 

a 

occur 



Univ
ers

ity
 of

 C
ap

e T
ow

ninside. 

excised from 
bacterial 
chromosome, 

I l 

4. fission, 
,,-,",,h,,rroll has viral 

E II I 

"(")''rInnn,,,,nt-c; are added to coats. 

LYTIC 
PATu ..... \.Y 

1 

LYSOGENIC 
PATHWAY 

s 

n:;o,-n,',<>", bind 
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1. Lytic during lysis of the host cell membrane. cytoplasmic contents are leaked out resulting in cell death and the resultant 
release particles. 
2. Lysogenic pathway: the virus occupies host cells without causing cell damage. The virus uses the cell to generate viral genes. 
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Figure 3: An illustration of cytopathic effects by HSV on Vero cells 

A 

Above figure shows the typical cell morphology of Vero cells viewed microscopically. A refers to cells uninfected with 
HSV. B shows herpes simplex virus infected cells chracterised by clumping and cell rounding. Cell staining technique is 
explained in appendix 3, p219. 

Cytopathological effects (CPE) may be indicative of the type of virus 

present. To obtain CP effects, host cells are grown directly from an infected 

patient. Alternatively, cell lines are exposed to virus-containing patient serum. 

These virus-containing cells are then grown for observation. The damage 

caused by the virus to the host cells in which they grow results in a change in cell 

morphology that appear microscopically different to normal uninfected cells. This 

change in cell morphology can be observed as infection progresses and it is 

characteristic for a given virus-cell combination. The observed changes to a viral 

infected cell can be vaculolation and/or cell lysis resulting in the disintegration of 

the cell layer. Viruses with cell fusing properties undergo syncytial formation 

resulting in giant cells with characteristic forms. Although CPE are typical for a 
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Figure 4: An illustration of skin histology showing the epidermal, dermal 
layers (http://www.medic.mie-u.ac.jp/derma/anatomy.html) 
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FAMILY GENERA AFRICAN NAME REGION PLANT 
AREA USED 

ACANTHACEAE Hypoeste aristata EC/KZN/SEC roo V bark 

AIVIARYLLI DAC EAE Clivia cyrtarlll ,if/ul d 

AIVIARYLLIDACEAE Clivia miniata Regel KZN/IVIP/SD rhizomel 
roots/·leaves 

n Ylllt:nucallis littoralis 

AMARYLLIDACEAE Crinum hl."~ umduze KZN/MP bulbs 
IIIt:HIUt:) 

APIACEAE Alepidea amatymbica ikhatazo MP/KZN rhizomel 
rn",+c 

- APIACEAE Centella asiatica icukudwane SD/MP/GP leaves 

I APIACEAE Foeniculum vulgare imbozisa MP/KZN leavesl 
stems 

APIACEAE Lichtensteinia interrupta imbozisa MP/KZN roots 

I APOCYNACEAE Rauvolfia caffra umhlambamanzi KZN/MP/SD bark! root 

- ARECACEAE Acorus calamus L. ikalamuzi KZN/MP rhizomes 
• 

ASCLEPIADACEAE Xysma/ob,l undulatum ish, KZN/MP tubers 

ASPHODELACEAE Bulbine natalensis ibuchu KZN/MP/SD steml roots 

COLCHICACEAE Gloriosa superba L. ihlamvulomfana EC/KZN fruiV leavesl 
roo V corm 

ASTERACEAE Artemisia afra Ihlon MP/KZNIWC leaves 

ASTERACEAE .1:. aureonitens MP/KZNIWC/E leavesl stem nt:llv/lly 
! C 

ASTERACEAE Senecio serratuloides insukumbili KZN/MP leaves 

BIG NON IACEAE Kigelia africana lfuilyuuli KZN/MP/SD fruiV bark 

CANELLACEAE Warburgia salutaris isibaha KZN stem bark 

EUPHORBIACEAE Bridelia cathartica MP/KZN/SD steml rooV 
h",rw 

EUPHORBIACEAE Clutia abyssinica EC/WC leaves 

EUPHORBIACEAE Clutia robusta EC/WC leaves 

= EUPHORBIACEAE Croton pseudopulchel/us KZN/MP/SD roots/leaves 

FABACEAE Eleph r IIUIIIII£d lephantina umdabu KZN/MP roots 

GENTIANACEAE Chironia krebsii KZN/MP/EC/W root 
C 
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~ FAMILY GENERA AFRICAN NAME REGION PLANT 

II AREA USED 

HYACINTHACEAE Scilla natalensis imbiza KZN/MP bark 

HYACINTHACEAE Eucomis autumna/is Imathul KZN/MP bulbs 

LAMIACEAE Tetradenia riparia iboza KZN/MP leaves 

LECYTHIDACEAE BanlllYLUllldracemosa KZN/MP root! bark 

MYRSINACEAE Embelia ruminata ibinini KZN/MP rootsl bark 

OLEACEAE Jasminum f/uminense MP/KZN steml twigs 

OLEACEAE Olea europaea Hlla WC/KZN/NC/E leaves 
C/GP 

POL YGALACEAE Pulyyala virgata ithethe WC/KZN/EC arial )Imt , 
parts 

I RHIZOPHORACEAE r.~.<:.<:inrll , gummiflua isinukani KZN/MP bark 

I 
" 
I 

Gnidia ,1'1 ylloidF' indolo KZN/MP leavesl roots 

THYMELAEACEAE Gnidia burchellii isidikile KZN/MP leavesl roots 

THYMFIAFAr,EAE Gnidia cuneata isidikile KZN/MP leavesl roots 

THYMELAEACEAE Gnidia kraussiana isidikilel KZN/MP roots 
imfuzanal 

I 
umsilavv"" '~1 "" 

VERBENACEAE Lippiaja umsuzwane KZN/MP leaves 

VITACEAE Cissus 'UI a.,!;}Ularis KZN/MP/SD leaves 

VITACEAE Cyphostemma ,aIIlY"", umthambiso KZN/MP roots 

VITACEAE Rhoicissus tomentosa unungwane MP/KZN roots 

ZINGIBERACEAE SipflVl,uv,lilus ae.thionir;/J.~ isif;1 I t:: 111 It::U IU MP/KZN roots 

S. natalensis 

FLACOURTIACEAE . Rawsonia lucida Harv. & upentshisi MP/KZN rhizome 
C". 

ERACEAE Calendula officina/is larig' )Idl MP/KZN fresh flower 
ikhaleniula 



Univ
ers

ity
 of

 C
ap

e T
ow

n

2.2.4.4. racemosa 

racemosa is 

K';:;OYrlnrfTA'"lI!:) racemosa is 

was 

racemosa 

it is 

on 

Vlietinck & Van Hoof 1 Hudson 1 et al. 

Yamada et al. 1991, Abou-Karim & Sher 1 Bedows & Hatfield 1 et al. 1 

& Collins et al. 1 Garcia et al. 1 Jun-Bum et al. 1 

Graham & Towers 1 



Univ
ers

ity
 of

 C
ap

e T
ow

n

III 

D 

1. 

sources. 

al. 1 

Bohlin 1 

Cox & Balick 1 

Farnsworth 1 Malone & Robichaud 

Montanha et al. 1 Jaroszewski 1 

Malone 1 

is 

on 

et 

Turner 

an 

new 

was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

was 

or 

was in a 

pr()CE~SS was rO'"'Io,:>tc.rI 

area 

a 

was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

nnl".::lIU'\I" was a (1 

was 

were 

same manner as 

was 

were 

name 



Univ
ers

ity
 of

 C
ap

e T
ow

n

GENERA VERNACULAR AQC AQH MEC MEH OCM 

C/ivia miniata Regel - - CD CD -

Crinum hl.'/;' 'f{ umduze CD CD CD -
(inembe) 

Ai""';"''''"' amaty.'71bica ikhatazo CD CD -
Rauvolfia caffra umhlambamanzi CD -

Acorus calamus L ikalamuzi CD -
XY<:iII'~'~~'Y' ish CD CD CD CD -

undulatum 

Bulbine natalensis ibuchu CD - - -
Artemisia afra Imhlonyane CD - - - CD 

Senecio serratuloides insukumbili CD CD CD 

Kige/ia africana umfongothi - - - CD CD 

Warburgia salutaris isibaha CD CD CD -

Chironia krebsii - - - -

Eucomis autumnalis lath, CD CD CD CD CD 

Tetradenia riparia iboza CD CD CD CD CD 

odlllllgtullldracemosa CD CD + - -

C;;><><;dnrll. isinukani - - - -

Lippia javanica umsuzwane - CD -

C' .:J. ,.,. 
eJljJllUl'Uu' wu;;' iSlfJ' "';1-" ",,,(IU CD CD CD CD CD 

glflgel J 
at::ullv;,;" 

S. natalensis 
'-' .. . . . , . . . . . . 

denotes no antiviral activity, CD refers to cell destruction and + denotes posItive antiviral activity . 

in 3 were ""010 ..... "0.., 
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3.2.1. Soxhlet Operation 

The soxhlet extractor was used to extract heat stable organic compounds 

from plant material. To improve the efficiency of the extraction, the material was 

size reduced to pieces of not more than 2cm in size using a contemporary food 

grinder. The smaller the particles, the greater the surface area and therefore, the 

more efficient the extraction. The round bottom flask attached to the condenser 

contained the solvent of choice. The round bottom flask was heated such that 

sufficient vapour pressure was created to produce a steady flow of liquid drops 

from the condenser at the top of the soxhlet apparatus. Once the solvent in the 

upper chamber rose above the relief arm, the solvent returned to the round 

bottom flask and the process repeated itself. Most extractions were run for at 

least four hours and some extractions were run from twelve to twenty-four hours. 

Timing experiments can be run to determine the best analysis time for the best 

extraction results. 

Figure 5: An illustration of a soxhlet 
(http://www.instrumentalchemistry.com/sampleprep/pages/soxhlet.htm). 

CONDENSER 

SOLVENT 
RELIEF 
ARM 

SOLVENT 

---. WATER OUT 

..- WATER IN 

HEAT SOllJRCE 

PLANT 
MATERIAL 
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Figure 6: An illustration of the growth process of Vero cells 

The above figure shows Vero cells at different confluencies as viewed micropscopically. A shows approximately 25% 
confluency, B approximately 50% confluency and C approximately 80% conftuency. 

Prior to commencing infectivity studies, it is necessary to validate the cell 

system selected using quantitative methods. Standard indicators used in cell 

culture techniques are: 

o Efficiency of cell cloning, 

o Cell viability, 

Q Cell density in a given time period. 

o Cell suspension at a specified concentration. 

i. Efficiency of Cell Cloning 

The cloning efficiency of a cell system is known as the percentage of 

inoculum that attaches to the substrate. This therefore implies viability but 

not necessarily, proliferative ability. Cloning efficiency is dependent upon 
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Figure 7: An illustration of the inoculation design using a 24 well plate 

0000 C) 
00000 
00000 
00000 
00000 
00000 
o -medium only 

o -virus only 

4.2.3. Agar Overlay Medium 

o -extract only 

o -virus and extract 

The following formula was used to prepare the agar overlay In plaque 

reduction assays: 

Agar (Agar-Noble) 

MEM 

Sodium bicarbonate 

1.8 g 

98 ml 

2 ml 

Agar noble was specifically selected because of its compatibility with the cell 

system and the absence viral inhibition effects. Furthermore, the agent is such 

that it is liquid at temperatures of above 40°C and remains solid at 37°C. The 

agar was dissolved in 80 ml of boiling water then cooled to approximately 42°C. 

The 10% minimum essential medium containing sodium bicarbonate was 

warmed in a water bath before being added to the agar. The mixture of agar and 

medium was maintained at 42°C until required for use. 

68 



Univ
ers

ity
 of

 C
ap

e T
ow

n
were 

1 

a 

& Forrester 1 

on 

1 

were ,""",,1\1"'" 

use in 

ensure 

was 

Schmidt & Emmons 

was 

no 

a 

more 



Univ
ers

ity
 of

 C
ap

e T
ow

n

were 

1 

was a 

on 

a 

were 

was 

was 

is 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

as a measure 

a 

1 

a 

an 

4 

JlI 

ov'rr~,rr were 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is 

was 

was 

et al. 1 

were 

was adCJed 

or 0 1 In 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was amlsa 1 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a 

1. 

was 

are 

1 

in a 

in 

in 

resonance 

is 

resources 

on 

as 



Univ
ers

ity
 of

 C
ap

e T
ow

n

an 

Swarbrick & Cammarata 1 

1 Graham & 1994 and Vanden 

is 

et 1 

as 

It 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

com 

a 

can 

com 

1.1. 

an 

as 

was 

racemosa. 

were 

in 

was TClC~TClr1 

racemosa 

was 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. 

were a 

racemosa. 

are an 

was 

was 

5.2.1. 

or ,..., ... ,\1...",... 

or are 

was 

a 

in 



Univ
ers

ity
 of

 C
ap

e T
ow

n

an 

a 

5.2.1. 

A nnw •. """';" 

a 

1 

a 

was aaClea 

as 

1 

was 

can 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

were aOCleo an 

5.2.1.6. 

1'"\\l1"1 .. ""ta.,. are a l"alnt .. ",,1 

are 

a 1 

an 

are 

over a 

Shimi & Imam 1 

10 em. 

are 



Univ
ers

ity
 of

 C
ap

e T
ow

n

were 

mo ... "' ..... ,... in 

was 

1. 

in 

was 

were 

were 

on 

4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

5. 1.1. 

1 9 

1. 

1 9 

was 

ov't .. ""~t was 

av't""',~T was 

same manner as 

was 

5 

was UIC>''"''VU 

10 

rose 

was 

10 

a 10 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was COIDIB!O 

10 

1 :1 

5 

1. caCIU';lro 

occur 

co-

a Uv\,J;;::I<:; core or 

a core. 

QV1rr~'~T was A 

1 

was aOClea 

a vacuum was s 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

a vacuum. 

was 

were 

an 

a 

on 

was 

an 

Doonan 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

racemosa. 

were 

were 

a 

ensure 

a 

racemosa a 

was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. 

is a 

Viel & Moller 

was over et al. 

Bemiller & Lee Claeson et al. 

Andrews 1 Awasthi 1981, Chen et al. 1 Gonda & Tomoda 1991, Granath & Kvist 1 

Granath & Kvist 1 

Viel & Moller 1 

some is 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

in a 

• Sigma chemical company, Molecular weight determinations calibrated using globular protein, 

5. 1.1. 

more 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Figure 8: An illustration of the behaviour of molecules during size 
exclusion chromatography 

Column 

Large 
particles 

Void volume 

Small 
particles 

Total volume 

Sephadex-+--+ 
beads 

• 
• l 

Fraction collector 

Intermediate sized molecules may either enter or remain outside the gel 

pores depending on the shape and size of the molecule. The elution of 

intermediate molecules is based on their molecular weights and the volume at 

which they elute is called the Elution Volume (Ve). The terms Ve, Vo and Vt can 
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increase the specificity and resolution of the separation, superfine G25 medium 

was used, replacing the G50 material. 

Figure 9: A size exclusion chromatography configuration 

Pump 

Mobile phase Sample 

Sephadex gel column 

iii!!:ili!!!! 

Valve 

Fraction 
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1 ~:;.,..,..'n/.,t"nli:;a racemosa 

BIOFRACTIONATION TECHNIQUE COLD AQUEOUS EXTRACT (% Yield) 
Crude 25.86 

SEC: G50 

F1: 45 ml 23.77 

F2: 35 ml 81.52 

F3: 45 ml 20.02 

SEC:G25 

'£F1: 25 ml 0.646 

F2: 30 ml 6.50 

F3: 30 ml 46.67 

F4: 35ml 5.08 

IEHPLC 1.13 

C18 SPE COLUMN 

WATER .0.36 

5%ACN 0.28 

10%ACN 0.80 

20%ACN 0.46 

RP-HPLC 

F1: 0-2 minutes 0.38 

F2: 2-4 minutes 0.56 

F3: 4-6 minutes 0.64 

F4: 6-8 minutes 1.66 

F5: 8-10 minutes 0.94 

F1 high molecular weight fraction, F2 ." ,,~, ""y,g,,, molecular weight fraction, F3 - low molecular weight fraclio n. 
weight fraction, F4 - low molecular weight 2 F1 

fraction. 
- high molecular weight fractions, F3 - intermediate 
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Figure 11: An illustration of immunofluorescence staining patterns of HSV 

., A shows the positive HSV 1 control which is a bright immunofluoresence and B shows the HSV 1 negative control which 
is dull. The above illustration shows the bright immunofluorescence characterising a positive IF test and the dull stain 
charactising a negative stain. 

6.5.2. Cell System Validation 

Biological assay systems are prone to problems of variation. Hence, to 

ensure the reliability of a study, it is necessary to verify the accuracy of virus 

titrations with validity studies. Tissue culture infectious dose (TCID) assays were 

performed to provide qualitative measurements of infectivity. Plaque reduction 

assays provided quantitative evaluations for infectivity. Both qualitative and 

quantitative assays were subjected to statistical evaluation to provide an 

indication of the suitability of the selected test system for the investigation of in 

vitro bioassays. 

Different single assay runs were compared to determine the accuracy of 

standard methods used. The robustness of the bioassay method was 
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6.5.3.3. Acyclovir Analysis 

Figure 12 shows the presence of viral plaques following the inoculation of 

acyclovir (ACV) to a biosystem of a fixed concentration of herpes simplex virus of 

100TCID50. The concentration of agent required to inhibit viral growth by 50% 

can be estimated from the inhibition curve using linear regression analyses. The 

PRA results for acyclovir are presented in Graph 5, p127. Graph 5 illustrates that 

when the cells were inoculated with 100TCID50 concentration of HSV, the 

concentration at which ACV inhibited 50% of the virus at day 5 post-infection was 

0.033 flg/ml. The specificity of activity at lower concentrations is reduced and 

therefore Graph 5 shows better antiviral activity at the concentration 0.01 flg/ml 

than at 0.1 Ilg/ml. Graph 6 p128 presents results obtained from acyclovir 

inhibition tests using the scoring technique. In comparison, the ED50 of acyclovir 

using this method was calculated as 0.026 fl9/ml. 

Figure 12: A photographic image of viral plaques 

A - acyclovir concentration of 1.0 iJg/ml. B - acyclovir concentration of 0.01 iJg/ml. The above figure shows the formation 
of viral plaques that can be quantified on the cell medium. 
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Table 14: Daily cell infection profile for HSV over a 5 Day period 

PERCENTAGE OF WELLS INFECTED 

DILUTION DAY 1 DAY 2 DAY3 DAY 4 DAY 5 

-1 0 87.5 87.5 87.5 87.5 

-2 0 87.5 87.5 100 100 

-3 0 87.5 100 100 100 

-4 0 100 100 100 100 

-5 0 100 100 100 100 

-6 0 75 75 75 75 

The table shows the rate of Infectivity of a Vera cell system by different dilutions of HSV 1 over a 5-day period. Graphic 
representation shown in Graph 4, p126. 

Graph 4: Infection rate for HSV on Vero cells 
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Viral infectivity profile of HSV at dilutions of 10' to 10 on Vera cells over 5 days. Each profile represents different 
dilutions of virus. n = 3 of an average of 12 readings per plate. 
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Percentage i . growth of HSV in the presence acyclovir, the positive percent plaque inhibition :: 
[(Ave no plaques in extract - ave. no. plaques of virus control)! ave. no. plaques of virus controlJX 100. Graphic 
representation shown on Graph 5, p127. 
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Plaque reduction assay results the aqueous extract 
illustration shown in Graph 7, p129. 
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Graphical representation of plaque reduction assay results for the cold aqueous extract of Barringtonia racemosa. EDso = 45 
1l9/ml. 
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2 According to Hudson (1994), when the extract is mixed directly with the virus and the mixture is added to cell cultures, 
the test mode evaluates the virucidal of the (that is, its capacity to inactivate virions directly). Vanden 
Berghe et aL that cause irreversible denaturation of virus proteins resulting in a 
complete loss virucidal activity since the virus is killed. 
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3 According to Hudson (1994), when the compound is added to cell cultures for a known period before the virus, one is 
determining the "antiviral state" in cells that induces the production of interferons. Vanden 8erghe et al. refers to 
the of this test mode to non-specifically stimulate host defence mechanisms that act on virus 
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Graph 11: Infection profile for Barringtonia racemosa when adding the 
vi rus before the extract. 

PNTMRALI'CTMTYa' 3I1ffiINGTCNlAR.<CEI\OSA: 
EXIICT INCLBA~ RlLLONED BY 11-£ PUllla< a'11-£ VIRUS 

lCO 

o 5 10 15 25 35 40 45 50 55 

TIME CF AIXli\G VlRIJS (f-O...RS) 

The VIrUS IS being added after Incubating the cell system With the extract Times of addition of the virus were 0, 1, 
3,6, 12, 18,24,36 and 48 hours after incubation of the extract n = 3 of an average of 6 readings. 

Graph 12: Infection profile for Barringtonia racemosa when adding the 
extract before the virus. 

ANTl'vlRAL ACTMTY OF 8ARRINGTONIA RACE.YOSA: 
VlRAL INFECTlON FOLLOW"EO BY THE ADDITION OF THE EXTR.OCT 

eo 

" 
" z 
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F '5O • • -~ '0 
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" z 
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Iii" • 

" 

" 1\ 
0 

0 25 " TlME Of POOING EXTRACT (HOURS) 

The extract is being added after incubating 'Lhe cell system with the virus. Times of addition of the extract were 0, 
1. 3, 6, 12. 18, 24, 36 and 48 hours after incubation of the virus. n = 3 of an average of 6 readings. 
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Key: AQC - cold aqueous extract; AQH - hot aqueous extract; OCM - dichloromethane extract; MEH - hot methanol 
extract, MEC - cold methanol extract. 
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6.4. 5.1. 

Kuo & Chou 

5 

racemosa 1 

as 18 

1 

1 

5 1 

5 1 

1 2 1 

Cell viability was calculated using equation 2, p57. The table is represented graphically in Graph 13, p139. 
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Raw data presented in Table 18. p138. 
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Refer to appendix 5 p222 for raw data. 
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Graph 14: Antiviral profile for tannin removal experiments 
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ANTIVIRAL INHIBITION PROFILE OF TANNIN- CONTAINING 
AND -REMOVED SAMPLES 

o+----.---.----.---~--_.--_,----._--._--_.--_,,___. 

o 10 20 30 40 50 60 70 80 90 100 110 

Concentration J.I9/ml 

-o-WATER -;6- F1: ETHANOL 

SO~. HYO. WASH --s:}-- F2: ETHANOL 

Water and both ethanol fractions are free of tannins. Sodium hydroxide fraction possesses a high content of 
tannin. ED50 of water extract = 50.5 J.Ig/mt, ED50 of first ethanol ex1raction (Fl) = 57.9 Ilg/ml, ED50 of second 
ethanol extraction (F2) = 46.5 ~lg/ml, ED50 of sodium hydroxide extract = 44.7 ,ug/ml. 

6.5.3. 7. Acid Hydrolysis 

A sample of the crude aqueous extract of Barringtonia racemosa was put 

through the same acid hydrolysis process outlined in the section 5.8 p. 102. Acid 

hydrolysis results in the fragmentation of glycosidic links present in the material. 

The process involves uncontrolled degradation of the test substance (Linberg, 

Lonngren & Svensson 1975). When this procedure is coupled with antiviral testing of 

the hydrolysed sample, valuable information can be obtained about the nature of 

the starting material being investigated. When the hydrolysed cold aqueous 

extract of Barringtonia racemosa was tested for activity, there was no inhibition of 
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refers to spots detected approximately 3 cm from the base line. n = 3 of an average of 6 readings. 
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Graph 15: Viral inhibition profile of 29AQC SEC fractions using a G25 
column 

VIRAL INHIBITION PROFILE OF SIZE EXCLUSION CHROMATOGRAPHY 
FRACTIONS USING G25 SEPHADEX 

O+-----~~---h+_----~----~----~----_+M_----~----~~--~ 

o 10 20 30 40 50 60 70 80 90 
Conce ntration ~g/m I 

-D- F1 -sv- F3 

-fr- F2 -o-F4 

Fraction one (F1) represents the large molecular weight components. Fraction 2 (F2) represents large molecular weight fractions and is 
characterised by the elution of the coloured component of the extract. Fraction 3 (F3) represents substances of intermediate mOlecular 
weight as determined by the detection of chloride ions and fraction 4 (F4) represents low molecular weight substances that appear after 
the detection of chloride ions. The ED50 for F3 = 54.2 ~g/ml and the EDso for F4 = 49.0 ~g/ml. 
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6.6.2.2. 

were 

were pa~:;SE~a 

A was 

). 

were 

acid test. SEC refers to size exclusion ,..hr'nm,,,ln,n,,, 

molecular before the detection of salt ions; F2 represents the of intermediate mOleCIJli:U 

weight compounds during which the salt ion is detected and F3 represents the detection of low molecular weight 
compounds. 
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Graph 16: Viral inhibition profile for *IEC sample following desalting on GSO 
column 
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VIRAL INHIBITION PROFILE FOR ION EXCHANGE CHROMATOGRAPHY 
FRACTIONS 

25-
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• Ion Exchange Chromatography. F3 - EDso = 48.1 ~g/mL F1 represents high molecular weight compounds derived from 
desalting the IEC samples using a size exclusion column F2 represents intermediate molecular weight compounds and 
F3 represents low molecular weight compounds. 

The active fraction derived from lEe eluted in the total volume of the size 

exclusion chromatography column. This further indicates that the analyte is of 

small molecular weight. The corresponding ED50 value of this fraction was 

48.1 f.1g/ml. 

6.6.2.3. Solid Phase Extraction 

Solid phase extraction (SPE) techniques are particularly useful and 

convenient for the concentration of sample material prior to chemical analysis 

and for the removal of contaminants that may mask the identity of the compound 

of interest. The extraction profiles of test compounds can be determined using 

different SPE columns. Therefore, it is possible to classify active constituents by 
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their different class characteristics hence, priotirise the sequence of 

biofractionation procedures (Stefanska 1995). Chemical characterisation results 

generated thus far clearly suggest that the active compound in the aqueous 

extract of Barringtonia racemosa is highly polar. Two types of SPE columns 

were therefore used; the first was a normal phase column which is used to isolate 

polar compounds from a non-polar matrix. In this system the column matrix 

retains desired molecules whilst interfering compounds are removed by the 

eluent. The second system used involved the application of a C18 reverse phase 

column which isolates non-polar compounds from a polar matrix. The basis of 

using a reversed phase column on a highly polar compound is to promote the 

retention of undesired non-polar contaminants, resulting in the collection of polar 

constituents in the eluent. In both systems it was possible to influence the elution 

of compounds by manipulating the acetonitrile-water concentration gradient of 

the mobile phase. Fractions of the eluting solvent were collected, Iyophilised and 

tested for antiviral activity. 

Graph 17: Antiviral profile for C18 "'SPE fractions 

VIRAL INHlBfTlON PROFILE OF SOLD PHASE EX1RACllON FRACTIONS 
USING A c" COLUMII 

125 

100 

~ 75 

50 

25 

0 
0 10 20 30 40 50 60 70 60 90 100 110 

GONGENTRAnON JlgJml 

100% WATER 

- S%AGJ 

~lo%M:,N 

-'-15%ACN 
-o- 20%ACN 

-*""'" 25% ACN 

'Solid Phase Extraction. Key: ACN - acetonitrile. 5% ACN indicates 5% acetonitrile and 95% water; 10% ACN indicates 
10% acetonitrile and 90% water; 15% ACN indicates 15% acetonitrile and 85% water; 100% water indicates no 
acetonitrile solvent 
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NO 

acetonitrile, NO not determined due to percent inhibition values of above 50%. 
onl.>rTn",(1,,,I .. and low molecular weight fraction of 29AQC respectively a G25 size 

refers to the low molecular weight fraction obtained from desalting the exchange 
"l\~W:;'Uf column (graph 16, p148). 
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Graph 19 illustrates the percent relative areas for the HPLC precision determinations laken at each of the three 
concentrations. 
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6.7.7. Antiviral Testing 

The analytical and preparative applications of reversed phase techniques 

were used for the separation and purification of the cold aqueous extract of 

Barringtonia racemosa. Samples of the extract were injected into the HPLC 

system and fractions were collected at 2-minute intervals from the time of 

injection. A total of five fractions was collected and Iyophilised prior to testing for 

antiviral activity. The bioassay results are presented in Graph 19. 

Graph 19: Viral inhibition profile for reverse phase HPLC fractions 
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VIRAL INHIBITION PROFILE OF HPLC FRACTIONS 
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~ F1: 0·2 MINS 

-- F2: 2·4 MINS 
F3: 4-6 MINS 

--<>- F4: 6-8 MINS 
-<>- F5: 8-10 MINS 

30 40 50 60 70 80 90 100 110 

CONCENTRATION ~!g/ml 

Key: F1 to F5 refer to fraction 1 through to fraction 5 collected at the time intervals indicated in the key above Readings 
taken were at Day 5 post-inoculation. n = 1 of an average of 5. readings. 
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Table 24: EDso values for reverse phase chromatography fractions of 
29AQC 

FRACTION ED50 )lg/ml 

F1: 0 - 2 minutes - 54.6 

F2: 2 - 4 minutes !:::. 40.6 

F3: 4 - 6 minutes 26.2 

F4: 6 - 8 minutes 0 43.4 

F5: 8 - 10 minutes 0 64.4 

Figure 13: Chromatographic profile of 29AQC 

r~ 

I 

__ --l 

The above profile was obtained using an acetonitrilel water mobile phase, eluting at a gradient of 0% acetonitrile to 
50% acetonitrile over 20 minutes at a fiow rate of 1 ml/min using a C's RP-HPLC column. The above chromatogram 
shows early elution of compounds. The presence of broad peaks indicates the presence of impure compounds. 
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Figure 14: Chromatographic profile of *1fraction 3 

r 
_I 

t. 

Fraction 3 refers to the analysis of the crude sample collected at retention time 4 - 6 minutes on a C '8 reverse-phase 
HPLC semi-preparative column. The above profile was obtained using an acetonitrilel water mobile phase, eluting at a 
gradient of 0% acetonitrile to 50% acetonitrile over 20 minutes at a flow rate of 1 mllmin. The chromatogram shows early 
elution of compounds in Fraction 3. The profile indicates the presence of at least two compounds that elute close to one 
another. 
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Figure 15: Chromatographic profile of fraction ·14 

I I 

.. 
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... 

" Fraction 4 refers to the analysis of the crude sample collected at retention time 6 - 8 minutes on a C,s reverse-phase 
HPLC semi-preparative column. The above profile was obtained using an acetonitrile! water mobile phase, eluting at a 
gradient of 0% acetonitrile to 50% acetonitrile over 20 minutes at a flow rate of 1 mllmin. The chromatogram shows early 
elution of compounds in Fraction 4. 
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Figure 16: Chromatogram showing D-glucose and mannose 
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The profile In red represents mannose and the profile in blue represents D-glucose, The chromatogram shows the 
resolution of each saccharide, eluted using a gradient elution of acetonitrlleiwater on a reverse phase column, 
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Figure 17: Chromatographic profile of 29AQC following acid hydrolysis 

The above figure illustrates the reverse phase HPLC profile of the crude sample of Barringtonia racemosa 
following acid hydrolysis. In comparison to figure 13, p155 the profile shows a greater frequency of smaller peaks 
eluted over 30 minutes. 
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Figure 18: Chromatographic profile of 29AQC using IEHPLC 

The mobile phase used was phosphate bufferl sodium acetate running at a gradient of 0% buffer to 100% salt ion over 15 
minutes. The flow rate was 1 ml/min. The above chromatogram illustrates the broad peaks obtained during ion exchange 
HPLC analysis. 

Antiviral analysis of the three fractions collected using a strong anionic ion 

exchange column showed no inhibition action. 

6.9. GAS CHROMATOGRAPHY 

Gas chromatography (GC) analysis was performed on the alditol acetate 

derivative of the cold aqueous crude extract. Table 25 p164 shows the common 

standards used during analysis and the corresponding retention times obtained. 

When comparing the GC profile of the standard with the profile of the active, the 
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only peak that corresponds to both profiles is galactose which is eluted at 11.7 

minutes. 

Figure 19: Gas Chromatography Profiles 

A: GC Profile for standards. 

" 

=<310J 
r·--...... , 
= 
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{'----7-----. --,-"." -.-,.,,,,--,.--.- .-.---

Refer to table 25, p164 for interpretation of profile, 
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B: GC Profile for acid h 

900 

000 

The gas chromatogram shows the profile obtained following analysis of the acetylated fraction of 29AQC. The 
above profile is compared with the standards in profile A, p. 161. 
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The above table shows the retention times of the internal standards used during GC analysis. The results shown in the 

table are graphically illustrated in Figures 19a and 19b.pp162-163. 
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NMR spectrum for the crude cold aqueous extract of Berringtonia racemose. 
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NMR spectrum of fraction 3 obtained at retention time 4 6 minutes from the crude aqueous sample of Barringtonia racemosa using 
reverse-phase chromatography. 
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NMR cosy spectrum of fraction 3 obtained at retention time 4 - 6 minutes from the crude aqueous sample of Barringtonia 
racemosa using reverse-phase chromatography, 
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at retention time 6 8 minutes from the aqueous sample of Barringtonia racemosa using 
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A - chromatographic profile. 
S - ion count to 
fractions 3 and 4 
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The retention time of around 3.37 minutes is common to 29AQC and the active 
HPLC. 
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"'Fraction 3 refers to the 
extract into a reverse-phase 
A chromatographic profile. B 

3 

obtained at retention time 4 - 6 minutes following the injection of the crude cold aqueous 
system. 

ion count corresponding to chromatogram. 
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C '\Xcallbur\dal.a\Slbongliefraclion4 05107101 11 :59:22 

RT: 0_19 -7_67 SM: 158 

"Fraction 4 refers to the sample obtained at retention time 6 8 minutes followina the injection of the crude cold 
aqueous extract into a reverse-phase HPLC system_ A - chromatographic profile_ - ion count corresponding to 
chromatogram 
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Figure 29: MALDI-TOF/MS profiles for 29 AQC, fractions 3 and 4. 
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Figure 30: MALDI-TOF/MS profiles for 29 AQC, fractions 3 and 4. 
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COMPONENT NAME ACTUAL NAME "RAW AMOUNT F3 ·"AMINO ACID RATIO 
D Aspartic acid 3.603 1 
T Threonine 0.852 1 
S Serine 1.624 1 
E Glutamine 3.596 1 
G Glycine 3.519 1 
A Alanine 2.010 1 
V Valine 1.355 1 
I Isoleucine 7.330 2 
L Leucine 1.035 1 

NL Int. std. 50.000 
y Tyrosine 0.451 1 
F Phenylalanine 0.830 1 
K Lysine 1.943 1 

TOTALAMT 28.148 
TOTALx110 L 3096.28 

(TOTAL x 110)/1000000·'; 0.003096 
PERCENT AM INO 0.62 

ACIDS .. 
Fraction 3 refers to the sample obtained at retention time 4 - 6 minutes following the Injection of the crude cold aqueous 

into a reverse-phase HPLC system. 
The total molecular mass is multiplied by a constant that corresponds to the general molecular mass of amino acids. 

;>3 The mass available is converted from monograms to milligrams. 
'4 Quantity of material in monograms. 
'5 Amino acid ratio is to the detection of associated amino acid 
The above table shows the quantity detected of each amino acid 
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COMPONENT NAME ACTUAL NAME RAW AMOUNT F4 AMINO ACID RATIO 
D Aspartic acid 3.322 1 
T Threonine 0.961 1 
S Serine 1.855 1 
E Glutamine 2.840 1 
G Glycine 3.651 1 
A Alanine 2.134 1 
V Valine 1.653 1 
I Isoleucine 0.833 1 
L Leucine 0.944 1 

NL Int. std. 50.000 
y Tyrosine 0.815 1 
F Phenylalanine 0.688 1 

TOTALAMT 19.696 
TOTAL x 110 L 2166.56 

(TOTAL x 0.00217 
110)/1000000' 

PERCENT AMINO 0.433 
ACIDS 

Fraction 4 refers to the sample obtained at retention time 6 8 minutes following the injection of the crude cold aqueo us 
into a reverse-phase system. 

total molecular mass is multiplied by a constant that corresponds to the general molecular mass of amino acids. 
The mass available is converted from monograms to milligrams. 

'4 Quantity of material in mOlnOCl,r;:,nl<: 

'5 Amino acid ratio is to the of associated amino acid 
The above table shows the quantity detected of each amino acid tested in the analysed. 
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Figure 33: Antiviral interactions 
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APPENDIX 1 

CONFERENCE PRESENTATIONS 

1. Sixth International of November The 

Establishment Of New Research Conducts For The Of ,nn,n",nln, 

And Practice With Scientific Of In The 

2. for the Establishment of an International Research 

Network on Bioactive Natural Common Wealth Science Council 26 -

28 The of and Scientific on Bioactive 

Products and Medicinal Plants in South Africa. 

3. On African Medicinal And Food Plants And The Role Of 

Traditional Medicine In Health Care 

Lln, ... rr,,"l"h to Medicinal Plant Research. 

October 1 A 

4. The African Renaissance Conference: The African Renaissance and 

Sustainable The to African Intellectuals South 

2001): Traditional Healers and The Protection of 

Intellectual 

5. ... COl' """,: with Traditional An International Summit 

Sustainable 

Ethnoscience. 28 - June 2, 2001) A 

Traditional Medicines Database: The of 

TITLES FOR INTERNATIONAL JOURNAL PUBLICATIONS: 

1. The of South African Plants for Antiviral 

and 

on Issues 

and 

of a 

2. The Antiviral of racemosa Virus I. 

3. Validation Procedures for Viral Guided Biofractionation 

4. Ethical Considerations in A South African ..... OlccnOrlCl\'p 
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APPENDIX 2 

ETHICAL GUIDELINES USED DURING INTERVIEWS WITH INDIGENOUS 

FIELD TRIPS 

ON 

1. UCT is resolved to share all intellectual nrl"'lnAFnl 

This refers to intellectual as well as financial 

Recommended that a trust be 

on the one hand and the medical 

to ensure this 

with traditional medicinal 

of the 

,..tot'l"Ino,,, on the other 

All UCT/MRC will revert to the business of the Traditional Medicines Research 

There will be no individual whatever. 

that the traditional medical will find a way to agree with this 

broad It will be set up in a contract form once traditional medical 

have canvassed it. 
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APPENDIX 3 

STAINING METHOD 

Slides of Vero cells of different were fixed with 5 ml of Boiun's 

fixative. The fixative solution was removed and 5 ml of 96% ethanol was added to the slides for 

an additional 5 minutes. The 96% ethanol was removed and 70% was added to the 

The 70% ethanol was left to stand for 5 minutes. The slides were thereafter rinsed 

under water. Each slide was for 10 seconds in a 

of solvents used to remove traces of the fixative. The used in their 

order were Scotts absolute alcohol solution 1, 96% 

70% absolute alcohol solution 2, absolute alcohol solution 3, solution 1 and 

to solution 2. The slide was mounted and a 

on top of the slide. The mounted slide was viewed a The and 

eosin were used to slides to show the of fixed The formulations used 

to prepare the solutions are below. 

FORMULAE FOR STAINING REAGENTS USED DURING CELL STAINING 

1. Bouins fixative 

Bouins fixative was 

1.2% saturated aqueous 

40% Formalin 

Glacial acetic acid 

the 

acid 

The were added in the order 

was stored at room 

2. 

Absolute alcohol 

Ammonium 

Distilled water 

Mercuric oxide 

Glacial acetic acid 

3. Scotts solution 

Sodium carbonate 

water 

formula: 

750 ml 

250 ml 

50 ml 

are nr"":::A,nt",rl in the formula and the 

2.5 9 

50 ml 

50 9 

500 ml 

1.5 9 

20 ml 

3.5 9 

20 9 

1 L 

solution 

9 
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4. Eosin solution 

2% eosin solution in water 

2% solution in water 

700 ml 

300 ml 
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APPENDIX 4 

FORMULAE FOR TLC SPRAYING REAGENTS 

1. 

1 % ethanolic vanillin 

10% ethanolic 

2. 

Solution A: 

Bismuth nitrate 

Glacial acetic acid 

Water 

Solution B: 

Potassium iodide 

Water 

acid 

Stock solution: solution A and solution B are mixed 1:1 

reagent: 

Stock solution 

Glacial acetic acid 

Water 

3. Chloramine-trichloroacetic acid 

3% aqueous chloramines T solution 

25% ethanolic trichloroacetic acid 

50 ml 

50 ml 

0.859 

10 ml 

40 ml 

89 

30 ml 

1 ml 

2ml 

10 ml 

10 ml 

40ml 
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MTT ASSAY RESULTS 
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TCIDSG I 

TCIOSG II 

abolle table 
refers to the 

lIalue. 

APPENDIX 6 
RESULTS FOR n = 12 

froll,,,.,,,,,, the inoculation of 12 
- allerage mean lIalue. standard delliation about the mean 

The abolle table represents raw data collected from antilliral assays using the scoring system as described in Table 13, 
p121. n:: 3 of an allerage of 12 readings taken. 
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APPENDIX 6 contd. 

~URV TOTAL (Tt) DEAD T2ff1+T2 1% DEAD 

0 C 16 89 8~ 1 100 

-1 0 a 16 73 7 1 100 

-: ( a 57 1 100 

-, C 0 4 100 

-, C 0 2 100 

-: 9 9 11 0.5 50 

-6 14 23 25 0.08 8 

'reiD II 

VIRUS TITRE SURV. TOTAL (Ttl DEAD TOTAL (T2) T1+T2 T2ITt+T2 % DEAD 

0 0 0 16 74 74 1 100 

-1 0 0 16 58 58 1 100 

-2 0 0 16 42 42 1 100 

-3 0 0 16 26 26 1 100 

-4 15 15 1 10 25 0.4 40 

-5 15 30 1 9 39 0.23 23.08 

-6 8 38 8 8 46 0.17 17.39 

TCIDIII 

VIRUS TITRE SURV. TOTAL (Tt) DEAD TOTAL (T2) T1+T2 T2ff1+T2 % DEAD 

0 0 0 16 99 99 1 100 

-1 0 0 16 83 83 1 100 

-2 0 0 16 67 67 1 100 

-3 0 0 16 51 51 1 100 

-4 0 0 16 35 35 1 100 

-5 0 0 16 19 19 1 100 

-6 13 13 3 3 16 0.19 19.0 

rCID 1 2 3AVE sro 
0 100 100 100 100 0 

-1 100 100 100 100 0 

-2 100 100 100 100 0 

-3 100 100 100 100 0 

-4 100 40 100 80 34.64 

-5 50 23.07 100 57.69 39.03 

-6 8 17.39 18.75 14.71 5.85 
n - 3 of an average of 12 readings taken. 
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APPENDIX 7 

ACYCLOVIR RESULTS 

CONCENTRATION Ilg/ml 

DAY 5:ACVI 100 100 10 10 1 1 0.1 0.1 

A 0 0 0 0 0 0 0 0 

B 0 0 0 0 0 0 0 37.5 

c 0 0 0 0 0 0 0 12.5 

0 0 0 0 0 0 0 0 37.5 

E 0 0 0 0 0 0 0 0 

ITOTAL 0 0 0 8.75 

DAY 5:ACV II 100 100 10 10 1 1 0.1 0.1 

A 0 0 0 0 0 0 0 0 

B 0 a 0 0 0 0 0 0 

C 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 37.5 

E 0 0 0 0 0 0 0 12.5 

ITOTAL 0 0 0 5 

DAY 5: ACV III 100 100 10 10 1 1 0.1 0.1 

'A 0 0 0 a a a 0 a 
B 0 0 0 a 0 0 12.5 12.5 

C 0 0 0 0 0 0 a 0 

0 0 0 0 a 0 0 0 a 
E 0 0 0 0 0 0 0 0 

ITOTAL 0 0 0 2.5 

DAY 5: ACV IV 100 100 10 10 1 1 0.1 0.1 

~ a 0 0 0 0 0 100 100 

B 0 0 0 0 a 0 100 100 

C 0 0 0 0 0 0 100 100 

0 0 0 0 0 0 0 0 0 

E 0 0 0 0 0 0 0 0 

trOTAL 0 0 0 60 
.. 

The above table represents raw data collected from antiviral assays uSing the scoring system as descnbed In Table 13, 
p121 n = 4 of an average of 5 readings taken 

0.01 0.01 

100 10e 

100 10e 

100 10C 

100 10e. 

10e 10e 

100 

0.01 0.01 

100 100 

100 100 

100 100 

100 100 

100 100 

100 

0.01 0.01 

100 100 

100 100 

100 100 

100 100 

10a 100 

100 

0.01 0.01 

10e 100 

10C 100 

100 10e 

10e 0 

0 0 

70 
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APPENDIX 7 contd. 

WELLS 
1. ACV CONC (Ilg/ml) WELLSINF. TOTAL (T1) UNINF. TOTAL (T2) Tf+T2 T2IT1+T2 % INHIB. 

100 0 0 5 20 20 1 100 

10 0 0 5 15 15 1 100 

1 '0 0 5 10 10 1 100 

0.1 0 0 5 5 5 1 100 

0.01 5 5 0 0 5 0 -~ 

WELLS 
2. ACV CONC (Ilg/ml) WELLSINF. TOTAL (Tt) UNINF. TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

100 0 0 5 20 20 1 100 

10 0 0 5 15 15 1 100 

1 0 0 5 10 10 1 100 

0.1 0 0 5 5 5 1 100 

0.01 5 5 0 0 5 0 0 

WELLS 
3. ACV CONC (Ily/ml) WELLSINF. TOTAL (T1) UNINF. TOTAL (T2) T1+T2 T2IT1+T2 %INHIB. 

100 0 0 5 20 20 1 100 

10 0 0 5 15 15 1 100 

1 0 0 5 10 10 1 100 

0.1 3 3 5 5 8 0.63 62.5 

0.01 5 8 0 0 8 0 0 

WELLS 
4. ACV CONC (Ilg/ml) WELLSINF. TOTAL (Tf) UNINF. TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

100 0 0 5 20 20 1 100 

10 0 0 5 15 15 1 100 

1 0 0 5 10 10 1 100 

0.1 2 2 5 5 7 0.71 71.43 

0.01 5 7 0 0 7 0 0 ... 
1 - 4 show the Reed and Muench calculations used to determine the viral percentage Inhibition of ACV I to ACV IV. 

ACV CONC(pg/mf) ACVI ACVII ACVIII ACVIV lAVE SD 

100 100 100 100 100 0 0 

10 100 100 100 100 0 0 

1 100 100 100 100 0 0 

0.1 100 62.5 100 71.43 83.48 19.42 

0.01 10 0 0 0 2.5 5 
n - 4 of an average of 5 readings taken. 
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APPENDIX 7 contd. 

PRA 

Cone (pglml) 

Key: • ACV refers to 
n = 4 of an average 

100 

10 

No. of plaques 

ACVI ACVI 

0 

0 

ACVIV Avera e StdDev. 

0 0 0 0 

0 0 0 

0 0 

82 61 

73 84 
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APPENDIX 8 
ANTIVIRAL RESULTS FOR THE COLD EXTRACT OF BARRINGTONIA RACEMOSA 

CONCENTRATION (Ilg/ml) 

29ACC I: E-V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 0 0 0 0 a a 0 laC 100 100 

B 0 0 a a a a 100 10C 100 100 

C 0 0 12.5 a 62.5 a 100 10C 100 100 

0 0 0 a a 0 a 100 laC 100 100 

E a a a a a a 100 laC 100 100 

F a a 0 0 a a a 10C 100 100 

TOTAL 0 1.04 5.21 83.33 100 

29AQC II E-V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A a a a a 0 0 100 100 100 100 

B 0 0 0 a 0 0 62.5 a 100 100 

C 0 0 0 0 0 0 100 37.5 100 100 

ID 0 0 0 0 100 a 100 a 100 100 

E a a a a a a 0 a 100 100 

F 0 a 0 a a a 62.5 12.5
1 

100 100 

TOTAL 0 0 8.33 47.92 100 

129AQC III: E-V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A a a a 100 a 0 100 100 100 100 

B 0 0 a 0 12.5 a 100 100 100 100 

C 0 a 0 a a a 100 100 100 100 

D 0 0 0 a a 12.5 100 100 100 100 

E a 0 a a a 0 100 100 100 100 

F 0 0 0 a 0 a 100 100 100 100 

TOTAL 0 8.33 2.08 100 100 .. 
Key: E - V refers to bloassays where the extract was added to the cell system 1 hour before the addition of the virus. n - 3 of an average 
of 6 readings. The concentration range tested was 80 to 10 Ilglml. 
The above table represents raw data collected from assays using the scoring system as described in Table 13, p121. 
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APPENDIX 8 contd. 

1. 29AQC I CONC (pg/ml) WELLS INF. TOTAL (T1) WELLS UNINF. TOTAL (T2) T1+T2 T2IT1+T2 

80 0 0 12 36 36 1 

60 1 1 11 24 25 0.96 

40 1 2 11 13 15 0.87 

20 10 12 2 2 14 0.14 

10 12 24 0 0 24 a 

2. 29AQC /I CONC (pg/ml) WELLS INF. TOTAL (T1) WELLS UNINF. TOTAL (T2) T1+T2 T2IT1+T2 

80 0 0 12 39 39 1 

60 0 0 12 27 27 1 

40 1 1 11 15 16 0.945 

20 8 9 4 4 13 0.31 

10 23 32 0 0 32 0 

3. 29AQC 11/ CONC (flg/ml) WELLS INF. TOTAL (T1) WELLS UNINF. TOTAL (T2) T1+T2 T2IT1+T2 

80 0 0 12 33 33 1 

60 1 1 11 21 22 0.95 

40 2 3 10 10 13 0.77 

20 12 15 a 0 15 0 

10 12 27 0 0 27 0 

29AQC; bioassay 29AQC I 29AQC 1/ 29AQC 1/1 AVE SD 

80 100 100 100 100 0 

60 96 100 95.45 97.15 2.48 

40 86.67 93.75 76.92 85.78 8.45 

20 14.29 30.77 0 15.02 15.4 

10 0 0 0 0 0 ... 
1 3 show the Reed and Muench calculations used to determme the viral percentage mhlbllion of 29AOC I to 29AOC III. 
n = 3 of an average of 6 readings. 

% INHIB. 

100 

96 

86.67 

14.29 

0 

% INHIB. 

100 

100 

93.75 

30.77 

0 

% INHIB. 

100 

95.45 

76.92 

0 

0 
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APPENDIX 8 conld. 

10 10 

100 0 

o 0 0 

o o o o o 0 100 

o o a a 0 100 o 
a a a o 0 100 100 

58.33 

II: E+V: DAY 5 80 80 60 60 40 40 20 20 10 10, 

A 0 0 0 0 0 0 100 0 62.5 100 

B 0 0 0 0 100 0 100 100 100 100 

C 0 0 0 0 0 0 0 100 100 

D 0 0 0 0 0 

E 0 0 0 0 0 

F a 0 

TOTAL 0 

29AQC III: E+V: DAY 5 

A 

B 

C 

0 

E 

F 

TOTAL 
Key: E + V refers to bioassays where the extract and the virus wera added to the cell system simultaneously. n ::: 

The concentration range lested was 80 J..l9/ml to 10 
table represents raw data collected from antiviral assays using the scoring system described in Table 13, p121. 
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APPENDIX 8 contd. 

1. 29AQC I E + V WELLS 
CONC (l1g/ml) WELLSINF. TOTAL (T1) UNINF. TOTAL (T2) T1+T2 T2IT1+T2 %INHIB. 

80 0 0 12 41 41 1 100 

60 0 0 12 29 29 1 100 

40 1 1 11 17 18 0.94 94.44 

20 7 8 5 6 14 0.43 42.86 

10 11 19 1 1 20 0.05 5 

2. 29AQC 1/ CONC WELLS 
(flg/ml) WELLSINF. TOTAL (T1) UNINF. TOTAL (T2) T1+T2 T2IT1+T2 %INHIB. 

80 0 0 12 43 43 1 100 

60 0 0 12 31 31 1 100 

40 2 2 10 19 21 0.90 90.48 

20 4 6 8 9 15 0.6 60 

10 11 17 1 1 18 0.06 5.56 

3. 29AQC 1/1 CONC WELLS 
(pg/ml) WELLS INF. TOTAL (T1) UNINF. TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 0 0 12 37 37 1 100 

60 0 0 12 25 25 1 100 

40 1 1 11 13 14 0.93 92.9 

20 11 12 1 2 14 0.14 14.29 

10 11 23 1 1 24 0.04 4.17 ... 
1 - 3 show the Reed and Muench calculations used to determine the viral percentage inhibition of 29AQC I to 29AQC III. 

CONC (pg/ml) 29AQCI 29AQC /I 29AQC 11/ AVE SD 

80 100 100 100 100 0 

60 100 100 100 100 0 

40 94.44 90.48 92.86 92.59 2.00 

20 42.86 60 14.96 39.05 23.09 

10 5 5.56 4.17 4.91 0.70 
n := 3 of an average of 6 readings. 

I 
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APPENDIX 8 contd. 

CONCENTRATION (J.1glml) 

29AC I: VeE: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 0 0 12.5 37.5 0 37.5 100 100 100 100 

B 0 12.5 12.5 37.5 100 100 100 100 100 100 

C 0 12.5 12.5 62.5 100 100 100 100 100 100 

D 0 37.5 62.5 37.5 100 100 100 100 100 100 

E 0 12.5 37.5 62.5 100 100 100 100 100 100 

F 0 0 12.5 62.5 100 37.5 100 100 100 100 

TOTAL 6.25 37.5 81.25 100 101l 

29AC II: VeE: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 0 12.5 0 0 0 0 100 100 100 100 

B 0 0 125 37.5 100 100 100 100 100 100 

:C 0 12.5 37.5 62.5 100 100 100 100 100 100 

D 37.5 12.5 37.5 37.5 100 100 100 100 100 100 

E 0 12.5 37.5 37.5 100 100 100 100 100 100 

F 0 0 12.5 12.5 100 100 100 100 100 100 

TOTAL 7.29 27.08 83.33 100 100 

29AC III: VeE: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 12.5 0 0 0 62.5 37.5 100 100 100 100 

B 12.5 0 37.5 12.5 100 100 100 100 100 100 

C 12.5 0 37.5 62.5 37.5 62.5 100 100 100 100 

D 12.5 37.5 37.5 37.5 100 62.5 100 10C 100 100 

E 0 12.5 37.5 62.5 100 100 100 100 100 100 

F 0 12.5 37.;:; 0 62.5 62.5 100 100 100 100 

TOTAL 9.38 30.21 73.96 100 100 
- .. 

Key. V E refers to bloassays where the ViruS was added to the cell system 1 hour before the addition of the extract. n 3 of an average 
of 6 readings. The concentration range tested was 80 to 10 J.1glml. 
The above table represents raw data collected from assays using the scoring system as described in Table 13, p121. 
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APPENDIX 8 contd, 

1. 29AQC: V-E CONC 
(pg/ml) WELLSINF. TOTAL (T1) WELLS UNINF. TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 4 4 8 8 12 0,67 66,67 

60 12 16 0 0 16 0 0 

40 12 28 0 0 28 0 0 

20 12 40 0 0 40 0 0 

10 12 52 0 0 52 0 0 

2. 29AQC CONC 
(pglml) WELLS INF. TOTAL (T1) WELLS UNiNF. TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 5 5 7 9 14 0,64 64,29 

60 10 15 2 2 17 0,12 11,76 

40 12 27 0 0 27 0 0 

20 12 39 0 0 39 0 0 

10 12 51 0 0 51 0 0 

3. 29AQC CONC 
(jig/ml) WELLS INE TOTAL (T1) WELLS UNINF. TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 7 7 5 8 15 0,53 53,33 

60 9 16 3 3 19 0,16 15,79 

40 12 28 0 0 28 0 0 

20 12 40 0 0 40 0 0 

10 12 52 0 0 52 0 0 

, , 
1 3 show the Reed and Muench calculations used to determine the VIral percentage inhibition 29AQC I to 29AQC III, 

29C CONC (pg/ml) 29AQC I 29AQC II 29AQC 11/ AVE SD 

80 66,67 64,29 53,33 61.43 7,11 

60 0 1U6 15,79 9,18 8.20 

40 0 0 0 0 0 

20 0 0 0 0 0 

10 0 0 0 0 0 
n = 3 of an average of 6 readings, 
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APPENDIX 9 

ANTIVIRAL RESULTS FOR THE HOT EXTRACT OF BARRINGTONIA RACEMOSA 

CONCENTRATION (lAg/ml) 

29AQH I: E-V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 100 100 100 100 0 0 0 0 0 0 

B 100 100 100 100 0 0 0 0 0 0 

:c 100 100 100 100 0 0 0 a 0 a 
D 100 100 100 100 a a 0 0 a a 
E 100 100 100 100 a 0 a 0 a a 
F 100 100 62.5 100 0 0 a a a a 
TOTAL 100 96.88 0 0 0 

29AQH II: E-V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 0 0 100 100 100 100 100 100 100 62.5 

B 0 0 100 100 100 100 100 10C 100 100 

C 0 0 100 100 100 100 100 100 62.5 100 

D 0 0 100 100 100 100 100 10e 100 100 

E 0 0 100 100 100 100 100 10C 100 100 

F 0 0 100 100 100 100 100 100 62.5 100 

TOTAL 0 100 100 100 90.63 

29AQH III: E-V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 100 100 100 100 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 100 100 100 

C 100 100 100 100 100 100 100 100 100 100 

0 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 100 100 100 

TOTAL 100 100 100 100 100 .. 
Key. E - V refers to bloassays where the extract was added to the cell system 1 hour before the addition of the Virus, n - 3 of an average 
of 6 readings. The concentration range tested was 80 to 10 Ilg/mL 
The above table represents raw data collected from assays using the scoring system as described in Table 13, p121 
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APPENDIX 9 contd. 

60 96.875 196.875 3.1 

40 100 296.875 

20 100 396.875 

10 100 496.875 0 496.9 0 

CELLS 
DEAD TOTAL (T1 SUR 

80 100 100 0 

60 100 200 448 

40 100 300 

o 
o 
o 
o 

o 0 

1.75 

2.27 

40 3.03 0 1.01 1.75 

20 0 2.29 0 0.76 1.32 

10 0 1.88 0 0.63 1.0832 
n = 3 of an average of 6 readings. 
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APPENDIX 9 contd. 

CONCENTRA TION (ilg1ml) 

29AQH I: E+V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 100 100 100 100 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 100 100 100 

C 100 100 100 100 100 100 100 100 100 iDe 

D 100 100 100 100 100 100 100 100 100 100. 

E 100 100 100 100 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 100 100 iDa 

TOTAL 100 100 100 100 10G 

29AQH II: E+V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 100 100 100 100 100 100 100 100 10e 100 

1
8 100 100 100 100 100 100 100 100 100 10~ 
C 100 100 100 100 100 100 100 100 10e 1001 
0 100 100 100 100 100 100 100 100 10e 100 

E 100 100 100 100 100 100 100 100 100 lOd 
F 100 100 100 100 100 . 100 100 100 100 100 

I TOTAL 100 100 100 100 100 

29AQH III: E+V: DAY 5 80 80 60 60 40 40 20 20 10 10 

A 100 100 100 100 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 100 100 100 

C 100 100 100 100 100 100 100 100 100 100 

D 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 100 100 100 

TOTAL 100 100 100 100 10G 
Key: E + V refers to bloassays where the extract and virus were added to the cell system simultaneously. n - 3 of an average of 6 
readings. The concentration range tested was 80 I1g/ml to 10 J.1g/mL The above shows no viral inhibition. 
The above table represents raw data collected from antiviral assays using the scoring system as described in Table 13, p121. 
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APPENDIX 9 eonid. 

10 10 

100 

100 100 100 100 

100 100 100 100 

100 100 100 100 

100 100 

29AQH II: V-E: DAY 5 80 80 60 

A 

B 

C 

0 

E 100 

100 

c 
o 
E 

F 100 

TOTAL 100 
Key: V - E refers to bioassays where the extract was added to the cell system hour before the addition of the virus. n = 3 of an average 
of 6 readings. The concentration range tested was 80 to 10 f,lg/mi. The above shows no viral inhibition. 
The above lable represents raw data collected from assays using the scoring system as described in Table 13, p121 
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APPENDIX 10 
ANTIVIRAL RESULTS FOR ASSAYS: ADDITION OF THE VIRUS AFTER 
THE ADDITION OF THE EXTRACT 

29AQC • 3 HOURS: DA Y 5 40 20 20 10 4 

A 100 100 100 100 100 

8 100 100 100 100 100 

c 100 100 100 100 100 

100 100 100 100 100 

100 100 

100 

29AQC ·12 HOURS: DAY 5 

100 100 

100 100 

100 100 

• 24 HOURS: DA Y 5 

TOTAL 
Key: time of addition assays where 24 hours after the addition of the extract. 
tested was 40 /.l9/ml to 2 The above shows no viral inhibition. 
The above table raw data collected from antiviral assays using the scoring system as described in Table 13, p121. 
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APPENDIX 11 
ANTIVIRAL RESLIL TS FOR 
BEFORE THE ADDITION OF THE EXTRACT 

ASSAYS: ADDITION OF THE VIRUS 

CONCENTRATION (JJ.Q/ml) 

29AQC • 6 HOURS: DA Y 5 • 40 40 20 20 10 10 4 4 2 2 
A 37.5 37.5 100 37.5 100 100 100 100 100 100 
B 62.5 37.5 37.5 37.5 100 100 100 100 10e 100 
c 37.5 62.5 62.5 62.5 100 100 100 100 100 100 
0 62.5 37.5 37.5 37.5 100 100 100 100 100 100 
E 100 37.5 37.5 62.5 100 100 100 100 100 100 

F 62.5 62.5 62.5 62.5 100 100 100 100 100 100 

TOTAL 53.125 53.125 100 100 100 

29AQC - 12 HOURS: DA Y 5 40 40 20 20 10 10 4 4 2 2 

A 100 100 100 100 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 100 100 100 

C 100 100 100 100 100 100 100 100 100 100 

D 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 100 100 100 

TOTAL 100 10(J 100 100 100 

129AQC - 18 HOURS: DAY 5 40 40 20 20 10 10 4 4 2 ~ 
A 100 100 100 100 100 100 100 100 100 10d 
B 100 100 100 100 100 100 100 100 100 100 

C 100 100 100 100 100 100 100 100 100 100 

D 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 100 100 100' 
F 100 100 100 100 100 100 100 100 100 100: 

TOTAL 100 100 100 100 100 

29AQC - 24 HOURS: DA Y 5 40 40 20 20 10 10 4 4 2 2 

IA 100 100 100 100 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 100 100 1001 

C 100 100 100 100 100 100 100 100 100 lod 
D 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 100 100 100 

I TOTAL 100 100 100 100 100 
Key: time of addition assays where the virus is added 6, 12, 18 and 24 hours after the addition of the extract. The concentration range 
tested was 40 pg/ml to 2 pg/ml. The above shows no viral inhibition. 
The above table represents raw data collected from antiviral assays using the scoring system as described in Table 13, p121. 
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APPENDIX 11 contd. 

CONCENTRATION (~g/ml) 

29AQC - 36 HOURS: DA Y 5 40 40 20 20 10 10 4 4 2 2 
A 100 100 100 100 100 100 100 10C 1 DC 100 
B 100 100 100 100 100 100 100 10C 100 100 
C 100 100 100 100 100 100 100 100 100 100 
D 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 100 1DC 100 

F 100 100 100 100 100 100 100 100 100 100 

TOTAL 100 100 100 100 10G 

29C - 48 HOURS: DA Y 5 40 40 20 20 10 10 4 4 2 2 

A 100 100 100 100 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 100 100 100. 

C 100 100 100 100 100 100 100 100 100 100 

D 100 100 100 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 10e 100 100 

F 100 100 100 100 100 100 100 100 100 100 

TOTAL 100 100 100 100 10~ . . .. 
Key: time of addition assays where the virus IS added 36 and 48 hours after the addition of the extract. The concentration range tested 
was 40 Jl9/ml to 2 Jl9/ml. The above shows no viral inhibition. 
The above represents raw data collected from antiviral assays using the scoring system as described in Table 13,p121, 
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• 

ANTIVIRAL 

WATER EXTRACT 100 40 
o 
o 

r-------________ r-____ ~OL-----~------~------~O~----~O------100----~~------

F1: ETHANOL 

A 

B 

C 

D 

E 

TOTAL 

F2: ETHANOL EXTRACT 

A 

B 

C 

D 

E 

iTOTAL 

I~ODIUM HYDROXIDE 
EXTRACT 

fA 

IB 
Ic 
D 

E 

IrOTAL 

12.5 

o 
1. 

100 

0 

100 

~ 
CD 

CD 

CD 

CD 

CD 

o 0 

o 0 

20 

80 60 40 

0 100 100 

0 0 62.5 

0 62.5 

0 62.S 

0 37.5 

0 21l 66 

81l 60 40 

0 100 CD 

0 ~ 0 

0 62.5 

0 37.5 

to 56.25 
The above table ,,,, ... ,,,,,,dm,, raw data collected from antiviral assays using the scoring system as described in Table 13, p12l. 

of the column with ethanol solution. KEY: CD represents cell destruction. Ethanol extrects represent two sequential 

40 
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APPENDIX 12 contd. 

0.89 

0.55 54.8 

o 0 

56.25 
and Muench calculations used to determine the viral inhibition of the fractions analysed. 
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TEST "' ................ 
EXTRACT 

FOR SIZE EXCLUSION FRACTIONS OF COLD AND HOT 

1. COLD AQUEOUS EXTRACT 

100 100 

100 100 100 

100 100 100 100 

100 100 100 100 100 

100 

60 40 40 20 20 10 

100 100 100 100 100 100 

100 100 100 100 100 100 100 

c r_----1~0,0----~10~0+_----1~0~0r_----1~004_----100----~10~0+_----1~0~0r_--~1~O~O 
D 100 100 100 100 100 100 

E 100 100 100 100 100 100 

F 62.5 100 100 100 100 100 

TOTAL 10 100 

29AQC:F3 80 80 60 60 40 

A o o a 100 100 

B o a o 100 

c o a 
D o 
E 

F 

80 

o 100 

B 100 

c 100 100 

D 100 100 100 

100 100 100 

F 100 100 100 

TOTAL 100 
KEY: F1 F4 refer to size exclusion 
the large molecular components. represents 
by the elution of the component of the extract. Fraction 3 
weight as determined by the detection of chloride ions and fraction 4 
that after the detection of chloride ions. 
The tables represent raw data collected from antiviral assays using the scoring system as described in Table 13, 
p121. 
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APPENDIX 13 contd. 

29AQC: F1 

Cone pglml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 . T2IT1+T2 %INHIB . 

80 100 100 a a 100 a 0 

60 100 200 a 0 200 a a 
40 100 300 a 0 300 0 0 

20 100 400 0 0 400 0 0 

10 100 500 0 0 500 0 0 

29AQC:F2 

Cone pg/ml DEAD TOTAL (T1 SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 65.6 65.6 34,4 34.4 100 0.34 34.0 

60 100 165.6 0 0 165.6 a a 
40 100 265.6 0 a 265.6 a a 
20 100 365.6 a a 365.6 a 0 

10 100 465.6 a 0 465.6 0 a 

29AQC: F3 

ICone jlg/ml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 %INHIB. 

80 0 a 100 175 175 1 100 

60 25 25 75 75 100 0.75 75 

40 100 125 a 0 125 a a 
20 100 225 a 0 225 0 a 
10 100 325 0 0 325 0 0 

29AQC: F4 

Cone pglml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 0 0 100 200 200 1 100 

60 a a 100 100 100 1 100 

40 100 100 0 0 100 0 a 
20 100 200 0 a 200 0 a 
10 100 300 a 0 300 a a . .. 

The above show the Reed and Muench calculations used to determme the viral mhlbltlon of the fractions analysed . 
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APPENDIX 13 contd. 

100 

100 

100 100 

TOTAL 100 

29AQH: F4 

A 

8 

c 100 

D o 100 100 

E o 100 100 

F 0 

TOTAL 0 
KEY: F2 F4 refer to size exclusion ~:onJai(~api;t~illOnsU; 

100 

molecular fractions and is the elution 
represents of intermediate molecular weight as rl.,I'"rnn;n,.rl 

represents low substances thai rl",j'pf'i';nn 

above tables represent raw collected from 
p121 
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APPENDIX 13 contd. 

o 200 

o 300 o 
o 400 o 

o 

100 200 o 

40 100 300 o 
20 100 400 o 
10 100 500 o 

10 
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APPENDIX 14 
ANTIVIRAL ASSAY RESULTS FOR ION EXCHANGE COLUMN CHROMATOGRAPHY 
SAMPLE 

29AQC: F1 80 80 60 60 40 40 20 

A 100 62.5 100 100 100 100 100 

B 100 100 100 100 100 100 100 

C 100 37.5 100 100 100 100 100 

D 62.5 100 100 100 100 100 100 

E 37.5 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 

TOTAL 83.33 100 100 100 

29AQC: F2 80 80 60 60 40 40 20 

A 62.5 100 100 100 100 100 100 

B 100 100 100 100 100 100 100 

C 100 100 100 100 100 100 100 

0 100 100 100 100 100 100 100 

E 100 100 100 100 100 100 100 

F 100 100 100 100 100 100 100 

TOTAL 96.88 100 100 100 

29AQC: F3 80 80 60 60 40 40 20 

A 0 0 0 0 62.5 62.5 100 

B 0 0 0 0 100 100 100 

C 0 0 0 0 100 100 100 

0 0 0 12.5 0 100 100 100 

E 0 0 0 0 100 100 100 

F 0 0 0 0 62.5 100 100 

TOTAL 0 1.04 90.63 100 

20 

100 

100 

100 

100 

100 

100 

20 

100 

100 

100 

100 

100 

100 

20 

100 

100 

100 

100 

100 

100 

KEY: F1 F3 refer to size exclusion chrol"dtuy",phy fractions using G25 Sephadex where Fraction 1 (F1) represents 
fractions. Fraction 2 

chloride ions and fraction 3 
riel'e"linn of chloride ions. 

r"nl"""",nl", substances of intermediate molecular weight as a"!I,"rnlln~.a 
represents low molecular weight substances that appear after the 

The above tables represent raw data collected from antiviral assays using the scoring system as described in Table 13, 
p121. 

10 10 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

10G 

10 10 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 

10 10 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 
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APPENDIX 14 contd. 

29AQC: F1 

Cone pg/ml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 %INHIB. 

80 83.3 83.3 16.7 16.7 100 0.17 17.0 

60 100 183.3 0 0 183.3 0 0 

40 100 283.3 0 0 283.3 0 0 

20 100 383.3 0 0 383.3 0 0 

10 100 483.3 0 0 483.3 0 0 

29AQC: F2 

Cone pg/ml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 96.9 96.9 3.13 3.125 100 0.031 3.1 

60 100 196.9 0 0 196.9 0 0 

40 100 2969 0 0 296.9 0 0 

20 100 396.9 0 0 396.9 0 0 

10 100 496.9 0 0 496.9 0 0 

29AQC: F3 

Cone pglml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

80 0 0 100 208.3 208.3 1 100 

60 1.04 1.04 99.0 108.3 109.4 0.99 99.0 

40 90.6 91.7 9.38 9.38 101.0 0.09 9.0 

20 100 191.7 0 0 191.7 0 0 

10 100 291.7 0 0 291.7 0 0 ... 
The above show the Reed and Muench calculations used to determine the viral inhibition of the fractions analysed. 
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APPENDIX 15 
ANTIVIRAL ASSAYS RESULTS FOR SOLID PHASE EXTRACTION 
COLUMN 

CONCENTRATION ~glml} 

29AQC: 0% ACN 100 80 60 

A 0 0 0 

B 0 0 0 

C 0 0 0 

0 0 0 0 

E 0 0 0 

F 0 0 0 

TOTAL 0 G 0 

29AQC: 5% ACN 100 80 60 

A 0 0 0 

B 0 0 0 

C 0 0 0 

0 0 0 0 

E 0 0 0 

F 0 0 0 

TOTAL 0 Il 0 

29AQC: 10%ACN 100 80 60 

A 0 100 0 

B 0 0 0 

C 0 0 0 

D 0 100 0 

E 0 0 0 

F 0 0 0 

TOTAL 0 33.33 0 

29AQC: 15% A CN 100 80 60 

A 0 0 0 

B 0 0 0 

C 0 0 0 

D 0 0 0 

E 0 0 0 

F 0 0 0 

TOTAL 0 Il G 

SAMPLES USING 

40 

0 

0 

0 

0 

0 

0 

0 

40 

0 

0 

0 

0 

0 

0 

0 

40 

0 

0 

0 

0 

0 

0 

Il 

40 

0 

0 

0 

0 

0 

0 

Il . . .. 
Key: ACN - acetonitrile. 5% ACN Indicates 5% acetonltnle and 95% water; 10% ACN indicates 10% acetonitrile and 90% 
water; 15% ACN indicates 15% acetonitrile and 85% water; 100% water indicates no acetonitrile solvent. 
The above tables represent raw data collected from antiviral assays using the scoring system as described in Table 13, 
p121 
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300 100 

200 100 

100 100 

80 

60 

40 

100 300 100 

60 100 200 200 100 

40 100 100 100 100 
The above show the Reed and Muench calculations used to determine the viral inhibition of the fractions analysed. 
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CONCmg/ml 

Relative conc. 

AVE 

I"STODEV 

'2% RSD 

APPENDIX 16 
HPLC VALIDATION 

5.2 5.0 5.3 

2.34 2.00 3.47 

3.46 2.15 3.10 

3.22 2.00 3.49 

310 2.10 3.19 

3.05 2.17 2.84 

2.99 2.24 2.94 

3.21 2.01 2.96 

3.29 2.61 3.01 

3.13 2.00 3.11 

3.15 2.44 2.57 

3.09 2.17 3.07 

0.30 0.21 0.28 
9.57 9.57 9.0 

2.80 
0.082 

2.95 

Relative concentration readings obtained from reverse phase HPLC analysis. 
Standard deviation about the mean value. 

"2 Percent relative standard deviation refers to the percentage variation of the standard deviation around the mean. 
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APPENDIX 17 
ANTIVIRAL ASSAY RESULTS FOR FRACTIONS COLLECTED USING REVERSE-PHASE 
HPLC 

CONCENTRATION (J.lg/ml) 

29AQC F1: 0-2 MINS 100 80 50 40 20 

A 0 0 100 100 100 

B 0 0 37.5 62.5 62.5 

C 0 0 62.5 62.5 62.5 

D 0 0 100 100 100 

E 0 0 100 100 100 

TOTAL 0 0 80 85 85 

29AQC F2: 2-4 MINS 100 80 50 40 20 

A 0 0 100 100 100 

B 0 0 0 100 100 

C 0 0 37.5 37.5 100 

D 0 0 37.5 0 62.5 

E 0 0 0 12.5 0 

TOTAL 0 G 35 50 72.5 

29AQC F3: 4-6 MINS 100 80 50 40 20 

A 100 100 100 100 0 

B 100 100 100 100 12.5 

C 100 100 100 100 37.5 

D 100 100 100 100 0 

E 100 100 100 100 37.5 

TOTAL 100 10(J 10(J 10(J 17.5 

29AQC F4: 6-8 MINS 100 80 50 40 20 

A 62.5 0 100 100 100 

B 37.5 37.5 37.5 37.5 0 

C 62.5 37.5 37.5 0 0 

D 0 37.5 37.5 37.5 37.5 

E 0 37.5 37.5 37.5 37.5 

TOTAL 32.5 31l 51l 42.5 35 

29AQC F5: 8-10 MINS 100 80 50 40 20 

A 0 100 100 100 100 

B 0 100 100 62.5 0 

C 0 62.5 100 37.5 0 

D 0 100 100 37.5 0 

E 0 100 100 37.5 0 

TOTAL (i 92.5 fOil 55 21l 
The above tables represent raw data collected from antiviral assays using the scoring system as describe d in Table 13, 
p121 The bioassay performed is of 29AQC fractionated using reverse phase HPLC :>",',.,rrlinf1 to the time intervals given. 
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APPENDIX 17 contd. 

29AQC F1; 0-2 MINS 

Real conc mcglml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

100 0 0 100 235 235 1 100 

80 0 0 100 150 150 1 100 

50 80 80 20 50 130 0.38 38.0 

40 85 165 15 30 195 0.154 15.4 

20 85 250 15 15 265 0.057 5.70 

29AQC F2:2-4 MINS 

Concp.glml DEAD TOTAL (T1) SURV TOTAL (T2J T1+T2 T2IT1+T2 % INHIB. 

100 0 0 100 315 315 1 100 

80 0 0 100 242.5 242.5 1 100 

50 35 35 65 142.5 177.5 0.803 80.3 

40 50 85 50 77.5 162.5 0.477 47.7 

20 12.5 157.5 27.5 27.5 185 0.149 14.9 

29AQC F3: 4-6 MINS 

Concp.glml DEAD TOTAL (Tf) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

100 0 0 100 400 400 1 100 

80 0 0 100 382.5 382.5 1 100 

50 0 0 100 282.5 282.5 1 100 

40 0 0 100 182.5 182.5 1 100 

20 17.5 17.5 82.5 82.5 100 0.825 82.5 

29AQC F4:6-8 MINS 

Conc p.glml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

100 32.5 32.5 67.5 245 277.5 0.883 88.3 

80 30 62.5 70 242.5 305 0.795 79.5 

50 50 112.5 50 172.5 285 0.605 60.5 

40 42.5 155 57.5 122.5 277.5 0.441 44.1 

20 35 190 65 65 255 0.255 25.5 

29AQC F5: 8-10 MINS 

Concp.glml DEAD TOTAL (T1) SURV TOTAL (T2) T1+T2 T2IT1+T2 % INHIB. 

100 0 0 100 152.5 152.5 1 100 

80 92.5 92.5 7.5 132.5 225 0.589 58.9 

50 100 192.5 0 125 317.5 0.394 39.4 

40 55 247.5 45 125 372.5 0.3356 33.6 

20 20 267.5 80 80 347.5 0.230 23.0 . .. 
The above show the Reed and Muench calculations used to determine the viral Inhibition of the fracllons analysed . 
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APPENDIX 18 
AMINO ACID REPORT FOLLOWING ACID HYDROLYSIS OF FRACTIONS 3 AND 4 FROM 
REVERSE-PHASE HPLC 

1. FRACTION 3 (RP -HPLC) 

COMPONENT NAME ACTUAL NAME RET TIME EXPECTED TIME 
(min) 

D 14.1 14.3 
T Threonine 18.2 18.4 
S Serine 19.3 19.4 
E Glutamine 22.5 22.4 
G Glycine 29.9 29.9 
A Alanine 31.4 31.4 
V Valine 36.3 36.4 
I Isoleucine 43.9 44.0 
L Leucine 45.4 45.4 

NL Internal standard 46.6 46.5 
Y Tyrosine 49.9 50.0 
F Phenylalanine 51.6 51.7 
K Lysine 63.7 65.0 

TOTALAMT 
TOTAL x 110 

(TOTAL x 110)/1000000 £ 

PERCENT AMINO 
ACIDS 

Fraction 3 refers to the sam Ie obtained at retention time 4 - 6 minutes followin g the in'eclion of the crude cold a q p 
into a reverse-phase HPLC 

The total molecular mass is 
.3 The mass available is converted 

by a constant that corresponds to the general molecular mass of amino acids. 
nanograms to milligrams. 

2. FRACTION 4 (RP-HPLC) 

COMPONENT NAME ACTUAL NAME RET TIME EXPECTED TIME 
(min) 

D Aspartic acid 14.1 14.3 
T Threonine 18.5 18.4 
S Serine 19.4 19.4 
E Glutamine 22.6 22.4 
G Glycine 29.9 29.9 
A Alanine 31.5 31.4 
V Valine 36.3 36.4 
I Isoleucine 43.9 44.0 
L Leucine 45.2 45.4 

NL Intemal standard 46.6 46.5 
Y Tyrosine 50.00 50.0 
F Phenylalanine 51.6 51.7 

TOTALAMT 
TOTAL x 110 

(TOTAL x 11 O}/1000000 L 

PERCENT AMINO ACIDS 

RAW AMOUNT 

3.60 
0.85 
1.62 
3.60 
3.52 
2.01 
1.36 
7.33 
1.04 
50.0 
0.45 
0.83 
1.94 

28.15 
3096.28 

0.003 
0.62 

ueous 

RAW AMOUNT 

3.32 
0.96 
1.86 
2.84 
3.65 
2.13 
1.65 
0.83 
0.94 

50.00 
0.82 
0.69 

19.70 
2166.56 

0.002 
0.43 

·'Fraction 4 refers to the sample obtained at retention time 6 - 8 minutes following the injection of the crude cold aqueous 
into a reverse-phase HPLC 

The total molecular mass is 
.3 The mass available is converted 

by a constant that corresponds to the general molecular mass of amino acids. 
nanograms to milligrams. 




