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Abstract

The present study dealt with evaluating the effect of different crude extracts from the larvae
of palm weevil, Rhynchophorus ferrugineus and cotton leaf worm, Spodoptera littoralis on
different pathogenic strains of bacteria and viruses. The results revealed that, ethyl acetate ex-
tracts of R. ferrugineus and S. littoralis larvae were more effective against different pathogen-
ic bacterial strains tested than petroleum ether, chloroform, methanol and ethanol extract. Al-
so, The MICs’ determination showed that all different extracts of R. ferrugineus and S. litto-
ralis larvae were active against tested bacterial strains. Minimum Inhibitory Concentration
(MIC) values were ranged from 25 to 6.25mg/ml depended on tested species. Ethyl acetate
extract from R. ferrugineus and S. littoralis larvae exhibited antiviral activity against hepatitis
A virus (HAV) and Herpes simplex virus (HSV-1) cell lines at 625 & 312.5mg/ml. Ethyl ace-
tate extract from R. ferrugineus and S. littoralis larvae recorded 5.19 & 4.07% antiviral activi-
ty against HAV at 625 & 312.5mg/ml, respectively; while, antiviral activity percentage was
12.42 & 26.17 at 625 and 312.5mg/ml, respectively against HSV-1. Tested extracts exhibited
no antiviral activity against Coxsackie B virus (Cox B4) cell lines. Crude extracts of R. ferru-
gineus & S. littoralis were not cytotoxic to Vero (CCL-81) cells at 312.5 and/or 625ug/ml.
Keys words: Antibacterial activity, Rhynchophorus ferrugineus, S. littoralis.

Introduction Boman 2003; Bulet et al, 2004), insect pep-
The discovery of penicillin, antibiotics  tides/polypeptides a broad spectrum of activ-
were instrumental in treating infectious dise- ity against Gram-positive & negative bacte-

ases. But, emerging antibiotic multi-resist-  ria and fungi (Hoffmann et al, 1996). Anti-
ance coincided with a nearly exhausted drug bacterial proteins were isolated from insects
pipeline was a major concern for future of  (Cociancich et al, 1994) of five main groups
therapy of infections (Netzker et al, 2018). (Hultmark 1993): cecro-pins, insect defens-
But antimicrobial resistance was a major ins, attacin-like (glycine-rich) proteins, prol-
global issue, the rate of emergence of anti- ine-rich peptides and lysozymes. But, only a
microbial resistance has superseded the rate  few number of antifungal peptides/polype-
of discovery and introduction of new effec- ptides were reported from insects; drosomy-
tive drugs (The et al, 2017). Antimicrobial cin (Fehlbaum et al, 1994), metchiniko-win,
peptides of insects play an important role in cecropin A & B from Hyalophora cecropia
innate immune systems and host defense (Levashina et al, 1995) and heliomicin from
mechanisms attracted attention as a novel Hellothis virescens (Lamberty et al, 1999).

class of antibiotics, in particular for antibi- The present study aimed to evaluate crude
otic resistant pathogens, because of their ac- extracts activity from larvae of palm weevil,
tion mechanism of non- selective interaction Rhynchophorus ferrugineus and cotton leaf
with cell surface membranes of microbes  worm, Spodoptera littoralis against some
(Hancock and Rozek, 2002; Zasloff 2002; pathogenic strains of bacteria and viruses.
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Materials and Methods

Insects used: Last instar larvae of Rhynch-
ophorus ferrugineus (Coleoptera: Dryoph-
thoridae) and Spodoptera littoralis (Lepi-
doptera: Noctuidae) were collected from Is-
mailia and Beheira Governorates and main-
tained for several generations in Entomology
Insectary, Animal House, Department of Zo-
ology (Shahina et al, 2009; EI-Sheikh and
Aamir, 2011).

Extraction and sample preparation: The
larvae were washed with 80% ethanol as a
disinfectant for three seconds, then rinsed
with deionized water and excess water was
removed by filter paper. Fifty grams of each
insect species were thoroughly homogenized
in 50ml of 40mM tris-HCI (pH 7.4). The
homogenate was centrifuged at 10,000rpm
for 30min at 4°C and supernatant was used
as buffer extract. The residue was soaked in
pure methanol and centrifuged again. The
supernatant was the methanolic extract. The
residue was soaked in ethanol 70% and cen-
trifuged again. The supernatant was the eth-
anolic 70% extract. The residue was soaked
in petroleum ether and centrifuged again.
The supernatant was the petroleum ether ex-
tract. The residue was soaked in ethyl ace-
tate and centrifuged again. The supernatant
was the ethyl acetate extract. Lastly, residue
was soaked in chloroform and centrifuged to
have the chloroform extract. All extracts
were dried by evaporation and tested antimi-
crobial activity (Meylears et al, 2002).

Antimicrobial bioassay: Four pathogenic
organisms were used for antimicrobial ass-
ay; Bacillus subtilis and Staphylococcus au-
reus as Gram-positive bacterial strains, and
Escherichia coli & Enterobacter faecalis
were used as Gram-negative strains. Antimi-
crobial assay was broadly based on the well
diffusion and Microdilution methods at My-
cology and Biotechnology Antimicrobial
Department, Faculty of Science.

Evaluation of antibacterial activity (Well
diffusion method): Microbial growth inhibi-
tion was assayed using agar well diffusion
method (Valgas et al, 2007).
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Minimum inhibitory con-centration (MIC)
by microdilution method: MIC was deter-
mined by broth microdilution method using
96-well micro-plates (Irith et al, 2008).

Antiviral assay (MTT assay protocol): A
10,000 cells in 200l media per well were
plated in a 96 well plate. Three wells were
leaved empty for blank controls. Cells were
incubated (37°C, 5% CO,) overnight to al-
low cells to attach to wells. Non-lethal dilu-
tion of tested sample and virus suspension
were incubated for an hour (volume 1:1 v/v).
A 100pl was added from viral/ sample sus-
pension and placed on a shaking table, 150
rom for 5 minutes. Cells were incubated
(37°C, 5% CO,) for 1- days to allow the vi-
rus to take effect. Two ml or more of MTT
solution per 96 well plated at 5mg/ml in
PBS. A 20ul of MTT solution was added to
each well and placed on a shaking table,
150rpm for 5 minutes, to thoroughly mix the
MTT into the media. The wells were incu-
bated (37C, 5% CO,) for 1-5 hours to allow
the MTT to be metabolized. The media was
dumped off. (Dry plate on paper towels to
remove residue if necessary. formazan re-
suspend (MTT metabolic product) in 200ul
DMSO and placed on a shaker, 150rpm for 5
minutes, to thoroughly mix the formazan
into the solvent. Optical density was read at
560nm and subtracts background at 620nm,
which directly correlated with cell quantity.

Determination of samples cytotoxicity on
VERO cell using MTT assay: A 100mg of
tested sample was dissolved in 1ml DMSO.
Growth medium was decanted from 96 well
micro titer plates after confluent sheet of
VERO cell was formed; cell monolayer was
washed twice with wash media. Double-fold
dilutions of samples were made in MEM. A
0.1ml of each dilution was tested starting
from 5mg/ml in different wells leaving 3
wells as control with maintenance medium.
Plate was incubated at 37°C and examined
frequently for up to 2 days. Cells were
checked for any physical signs of toxicity,
e.g. partial or complete loss of monolayer,
rounding, shrinkage, or cell granulation.



MTT solution was prepared (5mg/ml in
PBS, BIO Basic Canada Inc.). A 20ul MTT
solution were added to each well and placed
on a shaker, 150rpm for 5 minutes, to thor-
oughly mix the MTT into media and incu-
bated (37°C, 5% CO2) for 1-5 hours to allow
the MTT to be metabolized. The media was
dumped off (Dry plate on paper towels to
remove residue if necessary. Formazan re-
suspend (MTT metabolic product) in 200ul
DMSO and placed on a shaker, 150rpm for 5
minutes, to thoroughly mix the formazan
into the solvent. Optical density was read at
560nm and subtract background at 620nm
that directly correlated with cell quantity.
Maximum non-toxic concentration [MNTC]
of each extract was determined and was used
for further biological studies. MNTC for
sample (R. ferrugineus) ethyl acetate extract
= 625 pg/ml. MNTC for sample (S. litto-
ralis) ethyl acetate extract = 312.5 pg/ml.

Statistical analysis: Data was done (Armi-
tage, 1974) and analysed by Quattropro for
windows program version 2. Microsoft, win-
dows version 7 and graphic were drawn us-
ing Harvard Graphics program version 4.
Data were assessed by calculating mean,
standard deviation and student t-test.

Results

Antibacterial activity using well diffusion
method: For Gram-positive bacteria, metha-
nol extract of R. ferrugineus had the highest
effect against Bacillus subtilis. The growth-
inhibition zone was 13.0mm vs. 11.4mm for
Kanamycin antibiotic which used as control.
On the other hand, the lowest antibacterial
activity against B. subtilis was recorded by
chloroform extract. The growth-inhibition
zone was 10.0mm. As regards the activity of
petroleum ether, ethyl acetate and ethanol
extracts against B. subtilis, the growth-
inhibition zones were 11.0, 12.0 & 12.0mm,
respectively. For S. aureus, ethyl acetate ex-
tract of R. ferrugineus gave the highest ef-
fect with 11.0mm growth-inhibition zone vs.
11.4mm for Kanamycin. Also, ethanol and
methanol extracts showed no antibacterial
activity against S. aureus. Petroleum ether
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and chloroform extracts activity against S.
aureus were equal 10.0mm (Tab. 1, Fig. 1).
On the other hand, chloroform extract of Sp.
littoralis have the highest effect against B.
subtilis where, growth-inhibition zone was
13.0mm vs. 11.4mm for Kanamycin antibi-
otic (control). The lowest antibacterial activ-
ity against B. subtilis was recorded by petro-
leum ether & ethyl acetate extracts, growth-
inhibition zone was 11.0 & 11.0mm, respec-
tively. Activity of ethanol & methanol ex-
tracts against B. subtilis recorded 12.0 and
12.0mm, respectively. For S. aureus, the re-
sults showed that, ethyl acetate extract of Sp.
littoralis had the highest effect against S.
aureus with 14.0mm growth-inhibition zone
vs. 10.3mm for Kanamycin. Also, methanol
extract showed no antibacterial activity
against S. aureus (Tab. 2, Fig. 2).

For Gram negative bacteria, ethyl acetate
extract of R. ferrugineus had the highest ef-
fect against Escherichia coli as the growth-
inhibition zone recorded 10.0mm vs. 7.3mm
for control (Kanamycin). Also, petroleum
ether and chloroform extracts recorded 9.0
and 8.0mm against E. coli, respectively.
Ethyl acetate extract of R. ferrugineus had
the highest effect against Enterobacter fae-
calis where, the growth-inhibition zone was
11.0mm compared with 9.0mm for Kanamy-
cin and the lowest antibacterial activity
against E. faecalis was recorded by ethanol
extract where, the growth-inhibition zone
was 7.0mm. Petroleum ether, methanol and
chloroform extracts recorded 10.0, 8.0 &
9.0mm inhibition zones against E. faecalis,
respectively. Ethyl acetate extract of S. litto-
ralis have the highest effect against E. coli,
as growth-inhibition zone recorded 15.0mm
vs. 11.0mm for Kanamycin (control). While,
the lowest antibacterial activity against E.
coli was recorded by petroleum ether ex-
tract; the growth-inhibition zone was
7.0mm. Activity of ethanol, methanol and
chloroform extracts against E. coli was 14.0,
12.0 & 11.0mm, respectively. For E. faecal-
is, ethyl acetate extract of S. littoralis gave
the highest effect against E. faecalis. Grow-



th-inhibition zone was 14.0mm compared
with 9.0mm for Kanamycin. Lowest antibac-
terial activity against E. faecalis was record-
ed by petroleum ether extract; growth inhibi-
tion zone was 8.0mm. Activity of ethanol,
methanol and chloroform extracts against E.
faecalis was 11.0, 10.0 & 11.0mm, respec-
tively.

Determination of minimum inhibitory con-
centration (MIC) by microdilution method:
All pervious different crude extracts of R.
ferrugineus were active against B. subtilis, S.
aureus, E. coli & E. faecalis showed differ-
ent antibacterial activity. MIC values were
ranged from 25 to 6.25mg/ml depending on
tested species. Petroleum ether and methanol
fractions showed a discrete activity against
B. subtilis with MIC at 6.25mg /ml; whereas
only ethanol fraction presented MIC at
25mg/ml (Tab. 3; 4). Crude extracts of R.
ferrugineus against S. aureus showed that all
fractions have a discrete activity with MIC
at 6.25mg/ml except ethanol fraction pre-
sented MIC at 12.5mg/ml. Ethyl acetate and
chloroform fractions showed a discrete ac-
tivity against E. coli with MIC at 6.25mg/
ml. Crude extracts of R. ferrugineus against
E. faecalis showed that all fractions a dis-
crete activity with MIC at 12.5mg/ml except
chloroform fraction presented MIC at 25mg/
ml. But, chloroform fraction of S. littoralis
showed a discrete activity against B.
subtilis with MIC at 6.25mg/ml. Crude ex-
tracts of S. littoralis against S. aureus, ethyl
acetate, ethanol and methanol fractions gave
a discrete activity with MIC at 6.25mg/ml.
MIC for different crude extracts of S. litto-
ralis against E. coli showed that chloroform
and ethyl acetate fractions gave a discrete
activity against E. coli with MIC at 6.25mg/

ml; Petroleum ether fraction was presented
MIC at 25mg/ml (Tabs. 5, 6). Petroleum
ether fraction of S. littoralis gave a discrete
activity against E. faecalis with MIC at
6.25mg/ml.

Antiviral activity: Ethyl acetate extract
from R. ferrugineus and S. littoralis, ethyl
acetate extract from both R. ferrugineus and
S. littoralis larvae showed a little antiviral
activity against HAV, the activity was 5.2
and 4.1% for R. ferrugineus and S. littoralis,
respectively. But, no antiviral activity dis-
played by tested extracts against Cox B4 vi-
rus. Ethyl acetate extract from R. ferrugi-
neus and S. littoralis larvae gave a good an-
tiviral activity against HSV-1 gave activities
12.5 & 26.2% for R. ferrugineus and S. litto-
ralis, respectively (Tab. 7).

Cytotoxic assay: Crude extracts of R. fer-
rugineus did not show cytotoxicity against
Vero cells when incubated with 312.5ug/m,
as the cytotoxicity values were 0.0, 0.0, 0.1,
0.0 &1.5% for petroleum ether, ethyl ace-
tate, ethanol, methanol and chloroform, re-
spectively. Crude extracts of S. littoralis did
not show cytotoxicity against Vero cells
when incubated with 312.5ug/m, as the cy-
totoxicity values were 0.6, 1.8, 1.5, 3.2 &
1.5% for petroleum ether, ethyl acetate, eth-
anol, methanol and chloroform, respectively
(Fig. 3). Crude extracts of R. ferrugineus did
not show cytotoxic activity against Vero
cells when incubated with 625ug/ml except
for petroleum ether extract, as the cytotoxi-
city of petroleum ether extract was 40.0%.
Crude extracts of S. littoralis did not show
cytotoxicity against Vero cells when incu-
bated with 625ug/mL except for ethyl ace-
tate extract; cytotoxicity of ethyl acetate ex-
tract the results were 16.0% (Fig. 4).

Table 1: Growth-inhibition zone of different bacterial strains caused by R. ferrugineus larval extracts.

Bacterial strain Gram Growth-inhibition zone in mm Standard_
+/- Pet. ether | Eth. acetate | Ethanol | Methanol | Chloroform | Kanamycin
Bacillus subtilis +ve 11.0 12.0 12.0 13.0 10.0 11.4
Staphylococcus aureus | +ve 10.0 11.0 NA NA 10.0 10.3
Escherichia coli -ve 9.0 10.0 NA NA 8.0 7.3
Enterobacter faecalis -ve 10.0 11.0 7.0 8.0 9.0 9.0

NA: No activity.
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Table 2: Growth-inhibition zone of different bacterial strains caused by S. littoralis larval extracts.

Bacterial Gram Growth-inhibition zone in mm Standard
strain +/- Pet. ether | Eth. acetate | Ethanol | Methanol | Chloroform | Kanamycin
B. subtilis +ve 11.0 11.0 12.0 12.0 13.0 11.4
S. aureus +ve 10.0 14.0 13.0 NA 11.0 10.3
E. coli -ve 7.0 15.0 14.0 12.0 11.0 11.0
E. faecalis -ve 8.0 14.0 11.0 10.0 11.0 9.0
Table 3: Minimal Inhibitory Concentrations (MIC) in mg/ml of R. ferrugineus larval extracts.
Bacterial strain | Petroleum ether | Ethyl acetate | Ethanol Methanol Chloroform
B. subtilis 6.25 125 25 6.25 125
S. aureus 6.25 6.25 125 6.25 6.25
E. coli 125 6.25 125 25 6.25
E. faecalis 12,5 125 125 125 25
Table 4: Antibacterial activity indicated by microdilution plate at 480nm of S. littoralis larval extracts
Bacteria strain | Conc. (mg/ml) | Petroleum ether | Ethyl acetate | Ethanol | Methanol | Chloroform
Control 1.75+0.1 1.334£0.3 1.05+0.6 | 1.62+0.9 1.49+0.4
B. subtitles 25 1.5+0.1 0.7+0.1 0.6+0.2 1.3+0.1 1.5+0.03
12.5 1.6+0.1 1.2+.06 1.1+0.2 1.5+0.1 1.4+0.06
6.25 1.8+0.1 1.3+£.06 1.1+0.1 1.6+0.1 1.4+0.05
Control 1.44+0.09 1.59+0.08 1.26+0.1 | 1.4+0.02 1.89+0.5
S, aureus 25 1.1+0.2 0.7+0.07 0.5+0.05 | 1.2+0.05 0.7£0.2
12.5 1.2+0.05 1.0£0.1 0.7+0.2 | 1.2+0.02 1.6+0.1
6.25 1.4+0.03 1.2+0.05 0.9+0.1 1.3+0.1 1.9+0.2
Control 1.45+0.8 0.98+0.4 0.88+0.2 | 1.56+0.4 1.12+0.8
E. coli 25 0.8+0.3 0.7+0.4 0.6+0.1 1.2+0.1 0.9+0.1
125 1.2+0.3 0.5+0.1 0.7+0.1 1.5+0.1 1.0£0.1
6.25 1.4+0.2 0.7+0.2 0.8+0.1 1.5+0.1 0.8+0.1
Control 1.89+0.7 0.87+0.5 0.71+0.3 | 1.69+0.4 1.56+0.8
E. faecalis 25 1.6+0.1 0.5+0.1 0.6+0.2 1.3+0.1 1.4+0.1
12.5 1.3+0.1 1.4+.03 0.7+0.4 1.5+.1 1.5+0.1
Table 5: Minimal inhibitory concentrations (MIC) in mg/ml of S. littoralis larval extracts.
Bacterial strain Petroleum ether Ethyl acetate | Ethanol | Methanol | Chloroform
B. subtilis 125 125 25 125 6.25
S. aureus 125 6.25 6.25 6.25 125
E. coli 12.5 6.25 12.5 25 6.25
E. faecalis 6.25 25 12.5 12.5 25
Table 6: Minimal inhibitory concentrations (MIC) in mg/ml of S. littoralis larval extracts.
Bacterial strain Petroleum ether | Ethyl acetate | Ethanol Methanol | Chloroform
B. subtilis 12.5 12.5 25 12.5 6.25
S. aureus 125 6.25 6.25 6.25 125
E. coli 125 6.25 125 25 6.25
E. faecalis 6.25 25 12.5 12.5 25
Table 7: Antiviral activity of R. ferrugineus and S. littoralis larval Ethyl acetate extracts.
Extract Dil. (mg/ml) oD Viability Toxicity | Viral activity % | Anti-viral effect %
Control Vero 0.217 100.0 0.0 --- ---
HAV 0.127 58.52535 41.47465 100.0 0.0
R. ferrugineus 625 0.131667 60.67588 39.32412 94.81482 5.1851751
S. littoralis 3125 0.130667 60.21505 39.78495 95.92594 4.0740639
coxB4 0.107333 49.46237 50.53763 100.0 0.0
R. ferrugineus 625 0.106 48.84793 51.15207 101.2158 0.0
S. littoralis 3125 0.106667 49.15515 50.84485 100.6079 0.0
HSV1 0.117667 54.22427 45.77573 100.0 0.0
R. ferrugineus 625 0.13 59.90783 40.09217 87.58389 12.416108
S. littoralis 3125 0.143667 66.20584 33.79416 73.8255 26.174497
Discussion mely; Bacillus subtilis and Staphylococcus

In the present study, extracts from the lar- aureus and Gram-negative namely; Esche-
vae of Rhynchophorus ferrugineus and Spo- richia coli and Enterobacter faecalis by two
doptera littoralis exhibited variable anti- methods used.The ethyl acetate extract from
bacterial activities against Gram-positive na- R. ferrugineus and S. littoralis larvae caused
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the highest antibacterial activity against bac-
terial strains. Gram-positive bacteria strains
were affected by the extracts more than the
Gram-negative strains. These results agreed
with Leem et al. (1999) for the saw fly,
Acantholyda parki extract which have a
broad antibacterial spectrum against both
Gram-negative and Gram-positive bacteria.
Hou et al. (2007) found that the extract of
the housefly larvae at high concentration
showed higher antibacterial activity against
both Gram- positive and Gram- negative
bacteria. They concluded that extract house-
fly possess wide broad antibacterial activity
against Gram- positive and Gram- negative
bacteria. This agreed with the present study.
In spite of such a response, the susceptible
insects within the host range of a given
pathogen were killed by the pathogen. How-
ever, insect resistant against pathogen was
out of the host range (YYamauchi, 2001).
Most of insect extracts exhibited antibacteri-
al activity against Gram-positive and Gram-
negative bacteria, the silk worm Bombyx
mori (Hara and Yamakawa, 1995a; b), the
European bumblebee, Bombus pascuorum
(Rees et al, 1997) and Tenebrio molitor lar-
vae (Lee et al, 1998). But, some insects
showed activity only against Gram-positive
bacteria as Aedes aegypti (Lowenberger et
al, 1995), Chironomus plumosus (Lauth et
al, 1998) and Anopheles gambiae (Vizioli et
al, 2001).

In the present study, ethyl acetate extracts
of R. ferrugineus and S. littoralis larvae dis-
played a variable effect on Hepatitis A virus
(HAV), and Herpes simplex virus (HSV-1)
Vero cell lines. But, these extracts showed
no antiviral activity against Coxsackie B vi-
rus (Cox B4). These results are in agreement
with such results recorded by many authors
for using different insect materials against
different Vero cell lines. Esser et al. (1979)
proved that treatment of murine virus capsid
with melittin, the viral membrane peeled off
the surface, generating membrane that could
be stabilized by melittin and prevent virus
cell entry. Baier et al. (2000) found that the
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nasal application of lipopeptide increased
protection against a lethal influenza infec-
tion. Wachinger et al. (1998) found that the
reduction of viral infectivity was not due to
an effect of melittin on virus particles but
due to the peptide intracellular action of
readily taken up into the cells. Fenard et al.
(2001) reported that the honeybee venom
phospholipase A, (p3bv) peptide (amino ac-
ids 21 to 35 of bvPLA,) inhibited the repli-
cation of T-lymphotropic (T-tropic) HIV-1
isolates (IDsp= 2 mM) but without effect on
monocytotropic (M-tropic) HIV-1 isolates.
P3bv was capable to prevent cell-cell fusion
process mediated by T-tropic HIV-1 envelo-
pe. Chernysh et al. (2002) isolated alloferon
from wild-type of Calliphora vicina and re-
ported that the activity spectrum of alloferon
as an antiviral agent was not restricted to
influenza viruses. Wu et al. (2017) stated
that naturally derived phenolic acids espe-
cially caffeic acid/gallic acid and their de-
rivatives might be regarded as novel promis-
ing antiviral leads or candidates. They added
that scarcely any of these compounds was
used as antiviral treatment in clinical prac-
tice. Thus, these phenolic acids with diverse
skeletons and mechanisms gave an excellent
resource for finding novel antiviral drugs.

In the present study, crude extracts of R.
ferrugineus and S. littoralis evoked a slight
effect on (CCL-81) Vero lineage. These re-
sults agreed with Nakajima and Natori
(1990) and Itoh et al. (1986) for lectin from
Sarcophaga larvae hemolymph induced cy-
totoxic effects on tumor cells in the presence
of murine macrophage (Ahn et al, 2000) for
the buffer, methanol and ethylacetate ex-
tracts from 26 insects against Human cervi-
cal carcinoma cell line (HELA) where, the
buffer extracts from Gryllotalpa orientalis
and Apriona germari larvae showed great-
er/more rapid (HELA) cell growth than that
of other insects; (Yoo et al, 2007) for isolat-
ed (F-2, F-4, F-5 & F-7) fractions from Pro-
taetia brevitarsis larva, where all fractions
induce apoptosis activity against Colon 26
murine carcinoma cells, Januszanis et al.



(2012) for Galleria mellonella hemolymph
polypeptides on human brain glioblastoma
multiforme cell line (T98G), treated the cells
with G. mellonella polypeptides inducted
cell death; Kustiawan et al., (2015) for Sting
less Bee Trigona incisa Propolis against
human cancer derived cell lines, 1Csp was
4.51£0.76pg/ml against human colon cancer
(SW620), 6.06+£0.39ug/ml against human
gastric cancer (KATOII), 0.71£0.22pg/ml
against human liver cancer (Hep-G2),
0.81+0.18ug/ml against human lung cancer
(Chago) and 4.28+0.14pug/ml against human
breast cancer (BT474) cell lines. In the same
line, Shehata et al. (2016) found that Lucilia
sericata and Chrysomya albiceps maggots
excretion/secretion (ES) gave anticancer ac-
tivity against seven human tumor cell lines:
liver carcinoma cell line (HepG-2), breast
carcinoma cell line (MCF-7), colon carcino-
ma cell line (HCT-116), lung carcinoma cell
line (A-549), intestinal carcinoma cell line
(CACO), prostate carcinoma cell line (PC-3)
and cervical carcinoma cell line (HELA)
with 1Csp values: 14.8+0.05, 31.3+0.09, 27.3
+0.11, 16.4+0.07, 31.1+0.31, 30.4+0.12,
85.6+£0.35ug/ml for L. sericata ES & 17.3+
0.26, 33.4+0.17, 32.1+0.37, 20.2+0.14, 34.8
+0.25, 77.6+£0.19 & 89.5+0.34pg/ml for C.
albiceps ES against (HepG-2), (MCF-7),
(HCT-116), (A-549), (CACO), (PC-3), and
(HELA) cell lines.
Conclusion

Emerging and reemerging viral infections
represent a major concern to man and do-
mestic animals and there is an urgent need
for the development of broad-spectrum anti-
virals

Petroleum ether, ethyl acetate, ethanol,
methanol and chloroform extracts from the
palm weevil, Rhynchophorus ferrugineus
and cotton leaf worm, Spodoptera littoralis
larvae gave variable antibacterial activities
against Gram-positive and Gram-negative
bacterial strains, as well as antiviral activity
against hepatitis A virus and Herpes simplex
virus (HSV-1).
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Fig. 3: Cytotoxicity assay of Vero cells in different crude extracts of S. littoralis and R. ferrugineus larvae at 312.5ug/mL concentration.
Capital letters represent comparisons between extracting methods.
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tal letters represent comparisons between extracting methods.
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