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ABSTRACT

Water and acetone extracls of the leave of Lawsonia inermis L., the peels of Punica
granatum L. and caleium carbonate (1%), alone or in combination were used against the
fungus Aspergillus fimigarus radial growth, sporulation and spore germination. The
combination of acelone extracts of L. inermis and P granaium, and that of CaCOQ3
alone, were found to be the most effective against A. firmigetus, The acetone extract of
L. inermis was very effective inhibitor ol radial growth of the fungus when used alone
or in combination with other treatments. The waler extract of 1. imermis and P
granatum increased sporulation and spore germination ol the fungus. It was concluded
that the acetone extracts of L. inermis and P. granctum alone or in combination with
CaCO3 were considered to have a good in vitro antifungat activity against A. firnigatus.

INTRODUCTION

The fungus A. fumigatus is one of the common human pathogen which causes
aspergillosis and produces a toxin named haemolylic toxin (Rao,1993). [t produces
abundant small conidia which are easily aerosolized. [n immunocompromised patients,
the conidia may germinate and produce hyphae which invade the lungs and other tissues
(Brooks et ai, 1998).

L. inermis is a small tree from the family Lythraceae, it was locally named as
‘Henna’. The extracts of this plant was found te have an in vitro anlimicrobial activity
against Brucella species and Neisseria catarrhalis (Oswalds er af, 1971). lts ether
extract has an in vitro inhibitory elfect against dermatophytes such as Trichophyion and
Microsporium (Ghani and Yahya, 1987). Rai(1996) reported that the extract of this
plant has an antimycotic activity against pestalotiopsis mangiferae.

P. granatum is a tree plant of the family Punicaceae; it was locally named *Ruminan’.
Mauy studies revealed that the water extracts of the plant materials have an aniilfungal
activity against the fungus Aspergitlus niger and some bacteria (Anesini and Perez,
1993} and many other fungi especially dermatophytes (Dutta ef of, 1998).

Catlcium carbonate (CaC03) was also shown lo have an antifungal activity and used
to comtral the fungus Aspergillus flavus in the stores (Qassim, 1 998).
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‘I'his study is elucidate the effect of the acetone and waler extracts of the above cited
plants, in addition 1o the elfect of CaCO3 and their combination, on the radial growth,
sporulation and spore germination of A. fumigatus .

MATERIALS AND METHODS .

Plant materials

‘The beaves of L. inermis werc collected from the Agricultural Research
Station /  College of  Agriculiure - Busrah University, while , the peels of I
granatum were brought [resh from the market in Basrah, Iraq. The leaves and peels
were air dried and well milled.

Preparation of plant extracts.

Ten grams of dried material of cach sample were put in thumbles of soxhlet
extractor and extracted separately by 200 ml of either distilled water or acetone for 24
hours, The extracts were evaporated by rotary evaporator (Switzerland RM scientific
LTD). This method was replicated three folds to obtain sufficient quantity from dried
material extract, The dried residue were kept in tightly closed vials in a deep freeze a
way from light until the time of use. This was made according to the modified method
of Harborne, 1984.

Isolation of the fungus.

A. fumigatns was isolated from the hydatid cysts of sheep, purified and identified
according 1o Raper and Fennel (1965).
Radial growth and Sporulation

Potato dextrose agar (PDA) was prepared in 2 150 mi flasks containing 99 ml of
media and autoclaved at 121°C and 15 Pounds/ inch? for 20 minutes. One gram of plant
extracts or caleium carbonate (CaCO3) werc added to cach flask to obtain a
concentration of 1% of each treatment as follows:

1- lg of L jnermis acetone extract (L/A).
2- 1g of L. inermis water extract (L/W).
3- 1g of P. granatim acclone extracl (P/A).
4- g of P. granatum water extract (P/W).
5- 1g of calcium carbonate {CaCO03).

6- 0.5g of L/A +0.5g of P/A.

7- 0.5g of /W +0.5g of P/W.

8- 0.5 of L/W +0.5g of P/A.

9.0.5g of L/A +0.5g of P/W.

10- 0.5g of L/A +0.5p of CaCO3.

11- 0.5g of L/W +0.5¢ of CaCO3.

12- 0.5p of /A +0.5g of CaCO3.

13- 0.5¢ of P/W +0.5g of CaCO3.

14- Control {PDA) only.

The flasks were shacked well to be homogenous. 20 ml of PDA werc poured in cach
sterile Petri dish (9 cm diameter) with three replicates for each treatment. Each sterile
Petri dish was inoculated with an agar disk (Smm diameter) of 7- day- old culture of A.
Sfumigatus. All Petri dishes were incubated at 25 = 1°C. The radial growth was daily
measured until the mycelium growth had reached the edge of Petri dish in control
treatment. The percentage inhibition of radial growth was estimated according to the
modified method of Abbott (1925) as follows:
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Radial growth avertrgé - Radial growth mrc-mge
af conirol af treatment
%Inhibition of radial growth = x 100

Radiai growtl average of control

To determine the sporulation, an agar disk ( 3 mm diameler ) ol
T-day-old eulture of the fungus was laken lrom the edge of colony for each treatment
by corck borrer and placed in each vial contained 5 ml of FAA (Formaline: Acetic acid:
Alcohel at the ratio of 1:1:8). All vials were shacked well for live minutes, then the
spores were counted by using haemocytomeler,
Spore germination

One gram ol each dried residue of plant extracts or caleium carbonate wete added to
each fask containing 99 ml sterile distilled water (0 obtain a concentration of 1% for
each treatment as shown in section (2.4). Ten milliliters of each treatment were taken
from each Mask and placed in a vial. An agaor disk (Smm diameter) of 7-day-old cullure
ol the fungus was placed in each vial and shacked well to remove the spores [rom the
conidiophores. One drop from each vial was taken by a dropper and placed on a slide
putting it in a Petri dish containing filter paper soaked with distilled water; all under
sterile conditions. The percentage of germinated spores was estimated after 6, 12 and 18
hours.
statistical analysis

Statistical analysis was performed computerly by ANOVA analysis using GPIS

statistical program,

RESULTS
Inhibition of radial growth
The percentage inhibition of radial growth was estimated. Statistically, highly
significant inhibition occurred with (L/A, L/AFP/A, L/WHP/A, LIATP/W, L/IAHCaCO3
and P/A+CaCO3) treatments (P<(.001). While the eflecl ol another four (reatments
(P/A, L/WHP/IW, L/WHCaCO3 and IYW+CaCO3)ywere signilicant at statistical level of
P<(.01(lable 1),

Table 1: Percentage inhibition of radial growth of Aspergilfus fimigatus on PDA
media containing plant extracts and CaCO3 according to listed treatments compared
with control.

Treatments Percent inhibition Stgnificance with
(Mean £ SEM) Respect to control
L/A 81.6 4 0.66 A
/W 12,64 +0.66 NS
TTTUTTRA T T 3141 £ 2.3 ®
P/w 1.49 +0.98 NS
CaCO3 28.35 +2.99 z
1/A+PIA 9233 +0.38 o
LW /W 1482 + 1.33 o
L/WIPIA 78,76 £1.54 i
L/IA+P/W 84.48 +0.99 A,
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/AT CaCOd 65.56 +0.99 “

L/W+ CaCO3 3333 £1.52

| PIAT CaCO3 | 5402 £0.58 e

P/W+ CaCO3 27.01 £1.52

?|
a

Sve PC0001** P<0.01,* P<0.05.NS p>0.05
sporulation:

Fungal spores were counted to estimate the sporulation activity. The treatment
(L/AHIA) revealed highly significant inhibition of fungus sporulation compared to
control (P<0.001) followed by Prwt CaCO3 and CaCO3 at (P<0.01).

The treatments Liw+P/W, LIW+P/A and L/W+ CaCO3, on the other hand,
significantly increased sporulation compared tocontrol (P<0.01),
table 2 .

Table 2: Number of spores x100/agar disk {3mm diameter) of Aspergillus Sfumigeins
counted by hacmocytometer for each treatment compared with control.

Significance
Treatments Spore x100 With Respect
(Mean £ SEM) to control

157.08 +1.82

effect

b e oo 3

1/A+PIA

|

LIWHPIW

L/W+ CaCO3
P/A+ CaCO3
p/w+ CaCO3

4558 +0.44

Contro}

war pe 001+ P<0.01 * P<005 NS P=0.05
T Increase | Decrease « no effect
Spore germination:

The percentage of germinated Sporcs was estimated. Table 3 showed that treatment
with PIA,CaC03.L/A+P/A,L/W+P/A or P/A+ CaCO3 was very effective and inhibited
spore germination significantly after 6,12,18 hours.The treatments L/A and L/A+
CaCO?3 inhibited spore germination after 6h; the inhibition was increased after 18h
compared with control. The treatments L/W, Prw, L/w+ CaCO3 and P/W+ CaCQ03, on
the other hand, increased spore germination after 6,12,and 18 hours.
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Tablc_3: Percentage of spore permination of A. fumigalus estimated afler 6, 12, 18

hours according to listed treatments compared with control.

Treatments 6 hours 12 hours 18 hours
Percent Signific | £ {§ Percent Signif | GIF §| Percent Sign | EIT
spore ance ff |§ spore icance | ect || spore ifica | ect
germination | with e [l germination | with germination | nce
(Mean Respect | ot ff (Mean  + | Respe (Mean £ with
SEM) to SEM) ol Lo SEM) Resp

control contro ect
1 to
cont
rol
L/A 0 * | [85.6710.88 * T | 97.6740.88 | *** | 1§
L/wW 92.07 £2.03 *rx T [92+0.58 i T §99.3310.33 200
P/A 0 i l 0 2% 1 0 e ]
P/W 96+ 115 REL 1 i197+0.58 ks 1 [ 9810.58 01
CaCO3 0 ** 1 0 k% ! 0 wka [}
L/AP/A 0 ph 1 0 EEE ! 0 rer ]
L/W+PW 31.43:+4.29 NS —[199+0.58 b 1 199334033 | *** |1
L/WAD/A o b 1 0 B 1 0 e ]
L/A+P/W 0 R 1 || 1.87£0.95 Lk L B19.63x1.17 | *** 1]
L/A+ CaCO3 0 e | ] 78.842.35 NS «— J87.57£1.22 =1
L/W+ CaCO3 [| 81 £ 2.65 Ll T K87.33x1.76 * T §97.67+0.88 xew |
P/A+ CaCO3 0 = 0 e | 1 0 wel)
P/W+ CaCO3 §71.67+2.33 201 [I8733+0.838 * T 3o £0.58 =
Control 23.63+1.04 68.660.57 72.5240.43
e p<0.001 ** P<0.01 P=005 NS P>0.05
1 Increase | Decrease +«+ no effect

DISCUSSION

The acetone extracts of L. inermis and P. granatum, were the most effective inhibitors of
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radial growth, sporulation and spote germination of A. fumigatus. This inhibitory effect
could be due to the acetone soluble constituenls presents in L. inermis and P. granatum
plants such as tannins (Tyler et al 1988) and resins (Gennaro, 1995) which are found in
different quantities in these plants (Al-Rawi and Chakravarly,1988).
Calicium Carbonate also inhibited sporulationspore germination and o a
lesser extent radial growth, especially when mixed with acetone cxlract ol 7.
granatune. This inhibitory eflect may result from its elfect on the important
enzymes needed by the fungus for growth (Qassim. [998).
The main pathogenic effect of A_ fimigatus was formed by hyphae which have
a tendency to invade preexisting cavities or blood vessels (Brooks ef al, 1998).
The acetone extract of L. inermis with its combinations such as the {acetone
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extruet with cither water extract ol P, granaium or CaCO3 respeetively) were
effective in preventing hyphae formation in vitro ;
this may be caused by the ability of L. irermis to prevent utilization of carbon and nitrogen
sources which were essential for fungal growth
(Westerzaard and Mitchell, 1947 5 Hirsch, 1954).

The acetone rather than water extract of L. inermis and P. granatum scems lo beca
promising anlimycolic agents against A fumigatus .

Further studies are required to prove these preliminary results, comparing them with
currently reported antimycotic drugs (Faergemann and Fredriksson, 1980).
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