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Abstract

This article aims to evaluate the role of alkaloid extract against phospholipase toxicity. The study sample
contained 20 adult albino male rats divided into four groups, where each group consists of 5 rats. The
groups are categorized as follows:

e The group of control which received ad libidium.
e The infected group, which was injected with (0.05ml/per animal) phospholipase.

e A group injected with (0.05ml/per animal) phospholipase and treated with (0.05ug/per animal) alkaloid
extract.

e A group injected with (0.05ml/per animal) phospholipase and treated with (0.05ug/per animal) alkaloid
extract.

The results show a highly significant increase (P < 0.05) in the levels of Alanine Aminotransferase (ALT)
and Aspartate Aminotransferase (AST) in the infected group compared with the control group. Oxidative
stress factor in the infected group demonstrates a significant increase (P < 0.05) in the MDA
(malonedialdehyied) levels. Nevertheless, it reported a significant decrease (P < 0.05) in the glutathione
(GSH) levels compared with the control group. After using alkaloid extract in the treatment, non-
significant changes (P < 0.05) are found in liver functions. Furthermore, MDA and GSH report non-
significant changes (P < 0.05) compared with the group of control. The study demonstrates that alkaloid
extract has a potential role against phospholipase that is extracted from A. flavus in rats.

Keywords: Alkaloid extract; A. flavus; liver function; MDA (malonedialdehyied); glutathione (GSH).

Introduction

Aspergillus flavus, a saprophytic soil fungus,
is the most crucial producer of mycotoxins
including the potent aflatoxins.
Consequently, this fungus is involved in crop
colonization and contamination  with
aflatoxins, both during pre- and post-harvest
stages of crops. Previous studies have
suggested that the dynamics of A. flavus
growth and its potential to produce toxins are
influenced by factors of global climate
changes (e.g., temperature, drought stress
and CO2 concentration) [1-2].

A. flavus mainly infects peanuts, maize, figs,
cotton, tree nuts [3] and spices [4]. Species of
aflatoxigenic Aspergillus can invade food and
feeds, particularly in hot climates. Foods can
be deteriorated by species of Aspergillus.
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This includes stored rice, corn, wheat, flour
bran, soy- bean and peanut. Secondary
metabolites are produced by some classes of
this genus in food as aflatoxins (AFs).
Mainly, A.flavus and A.parasiticus produce
aflatoxins [5]. Ruta graveolens (family
Rutaceae) is another medicinal plant that
has been used since time immemorial [6].
Medicinal properties like anti-inflammatory,
analgesic, antibacterial, antidiabetic and
antifertility effects of R. graveolens extracts
have been reported in various studies [7, 8].

Materials and Methods
Model of Animal

In this study, twenty adult male albino rats
(weighted 200-250 gm, aged 5-8 months)
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were obtained from Technical College,
University of North Technical, Iragq.
Standard pellet diet was applied to them for
two weeks to ensure it 1s normal, and there is
no infection.

The Alkaloids Extract Preparation

The extraction of dry defatted seeds of
Peganum harmala (30 gm) was performed
with (250 ml) of (5%) acetic acid in (60%)
ethanol. A hot plate was used to heat the
mixture for (3 hr) at (50 °C). After that, the
extract was centrifuged. In addition, the
filtrate was collected and concentrated to (20
ml). The solution was alkaline by adding
conc. NaOH. Then, it was filtered. The crude
alkaloids were precipitated, washed with
(1%) NH40OH and then dried [9].

A. flavus Isolates

A. flavus isolates isolated from rice and
maize were obtained from the Biology
Department, College of Sciences, Tikrit
University, Iraq. The cultivation of all fungal
isolates was performed at 28 °C on potato
dextrose agar (PDA) and then stored at 4°C
[10].

Phospholipase Detection

We used the method proposed in [11] to
detect phospholipase sold media.
Phospholipase Extraction

The extraction of phospholipase from A.
flavus was performed according to the
method [12].

Partial Purification of the Enzyme

The enzyme was precipitated by adding
(NH4)2504 (60%) to enzyme extract. The
mixture was put on a magnetic stirrer, using
centrifuge (6000rpm) for 30 Min.

The deposit was dissolved in buffer solution
(0.01 sodium citrate and pH 6.7). Then, the
sample was stored (-20 °C) until used.

Experimental Design

Male rats were used and divided into four
groups, where each group consisted of five
rats. The groups are categorized as follows:

e Control group: rats received normal diet
and used as control.
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e Infected group: injected (intraperitonelly)
with (0.05ml/day per rat) phospholipase
enzyme. After infection, they were killed.

e Treated group: injected (intraperitonelly)
with (0.05ml/day per rat) phospholipase
and treated with (50ug/day per rat) for 3
weeks. After that, they were killed.

e Treated group: injected with (0.05ml/day
per rat) phospholipase and treated with
(100ug/day per rat) for 3 weeks. After that,
they were killed.

Oxidative Stress Factors

MDA (malonedialdehyied) by thiobarbituric
acid (TBA) according to the method [13], and
Glutathione (GSH) by using DTNB, with
estimate catalase according to method [14].

Liver Function Enzymes

Serum ALT and AST were measured
following  the instructions of  the
manufacturer company kit (Randox).

Samples Collection

The blood samples were collected by cardiac
puncture under anesthesia. Then, the
samples were kept in test tubes. After
clotting, the tubes of blood sample were
centrifuged (5000 cycle/min for 10 min) to
isolate blood serum. The lung was removed
immediately and homogenized with NaCl2.
After that, supernatant and serum were
taken and stored at deep freezing until use.

Statistical Analysis

A statistical Minitab software through
employing the test of Analysis of Variance
(ANOVA) was used to analyze research data
for evaluating the importance of variability
between control and treated groups.

Results and Discussion

Oxidative stress (MDA) &
Antioxidant Parameter (GSH)

The MDA (2.31 + 0.17) and GSH (0.309 =+
0.021) levels in second group showed high
significant changes (P < 0.05) in comparison
to the control group of rats (1.39 + 0.21; 0.438
+ 0.027, respectively). In the third and fourth
groups, the levels of MDA (1.53 = 0.28; 1.26 +
0.12) and GSH (0.42 + 0.026; 0.453 + 0.021)
demonstrated non-significant changes (P <
0.05) in comparison to the control group of
rats, as illustrated in Figure 1.
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Figure 1: The levels of MDA and GSH in the liver extract

The results of the present study showed a
high effect of phospholipase of A. flavus on
antioxidant. The findings were consistent
with those of the study of Devendran et al.
[15] who referred to that Intraperitoneal
route of aflatoxin (that extracted from A.
flavus) for 8 days caused a significant
increase in lipid peroxidation in liver of
aflatoxin treated rats as compared to
controls. It has been found that lipid
peroxidation is among the key symptoms of
cellular damage.

Therefore, an increase in lipid peroxidation
could be due to a significant reduction in the
enzymatic  antioxidant  activities like
catalase, superoxide dimutase and
glutathione peroxidase. Additionally, a non-
enzymatic antioxidant such as total ascorbic
acid and a-tocopherol contents in the liver
and kidney of aflatoxin treated rat as
compared to the control group [16]. On the
other hand, the use of Peganum harmala
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alkaloid extract revealed a positive effect and
improvement in the antioxidant state. In a
study carried out by Bourogaa et al. [17],
they demonstrated the protective effect of
Peganum harmala extract in mice liver. They
also found that Peganum harmala extract
leads to improve the levels of hepatic
superoxide dismutase, catalase and
glutathione peroxidase (GPx) activities.

Liver Function Tests

ALT levels (82.34 + 6.02) and AST (93.14 =+
5.19) in the infected group presented a highly
significant increase (P < 0.05) in comparison
to the control group of rats (11.14 + 1.93 and
10.83 + 1.72, respectively). In the third and
fourth groups, the levels of ALT (12.02 + 3.91
and 9.3 + 1.14, respectively) and AST (11.83 +
2.41 and 9.53 + 1.66, respectively) showed a
non-significant decrease (P < 0.05) in
comparison to the control group of rats, as
illustrated in Figure 2.
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Figure 2: The levels of ALT and AST in serum

The results showed a high effect of
phospholipase of A. flavus on liver enzymes.

The ability of phospholipase to induce
cytoplasmic hepatocyte vacuolation,
megalocytosis, nuclear vacuolation,

inflammatory infiltrate, and necrosis was
detected in mice liver [18]. On the other
hand, the use of Peganum harmala alkaloid
extract showed a positive effect and
improvement in liver enzymes. Concerning
the protective effect of Peganum harmala
extract in mice liver, it 1s found that
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Peganum harmala extract leads to improve
the levels of ALT and AST [19]. Also,
Mahajan et al. [20] reported that Alkaloids
impaired kidney and liver functions.

Conclusions

The results of this study show the alkaloids
that extracted from seeds of peganum
harmala has a potential activity against the
phospholipase of A. flavus in rats and this is
activity its back to the ability of alkaloid
extract as antioxidant role.

550



Hussein A. R. Abbood & Ahmed Hamad Saleh | Journal of Global Pharma Technology | 2019]| Vol. 11| Issue 07 (Suppl.) | 548-551

References

1.

10.

. Asgarpanah J,

Kovac T, Bojan S, Biljana C, Marija K,
Ante L, Ivica S, Chibundu NE, Michael S,
Rudolf K (2018) Aspergillus flavus NRRL
3251 Growth, Oxidative Status, and
Aflatoxins Production Ability In Vitro
under Different Illumination Regimes. dJ.
Toxins, 10: 528-542.

. Mauro A, Esther G, Amedeo P, Peter JC,

Paola B (2018) Biological Control Products
for Aflatoxin Prevention 1in Italy:
Commercial Field Evaluation of Atoxigenic
Aspergillus flavus Active Ingredients. dJ.
Toxins, 10(30): 1-14.

. Doster MA, Michailides TJ, Morgan DP

(1996) Aspergillus species and mycotoxins
in figs from California orchards. Plant
Dis., 80: 484-489.

. Hashim AJ, Abdulkareem A, Hadeel WA

(2013) PCR Detection of Aspergillus flavus
Isolates for Aflatoxin Bl producer. J.
Biotechno. Res. Cen., 7(3): 81-89.

. Abdulateef SM, Mona H, Neamat JA

(2014) Genetic Diversity Among Some
Aspergillus flavus Isolates by Using Inter
simple sequence repeats (ISSR). Iraqi J.
Sci., 55(3A): 986-993.

. Al-Bazzaz MM (2011) Evaluation of the

Antimicrobial Effect of Ethanolic Extracts
of Sage and Rue as a Root Canal Irrigants
(An In Vivo Study). AL-Rafidain Dent. J.,
11(2): 310-316.

Khoshkam R (2012)
Phytochemistry and  pharmacological

properties of Ruta graveolens L. J. med.
plants res, 6(23): 3942-3949.

. Mattummal R, Divya KG, Sunil K,

Koppala N (2018) Comparison of the leaf
drug ruta graveolens and its substitute

ruta chalepensis. J. Res. Ayurveda
Pharm., 9 (6):100-111.

. Ramadhan UH, Hameed BdJ, Zainab TK

(2013) Study the effect of Peganum
harmala L. Alkaloids Extract in-vivo as
Anti-Inflammatory Agent. J. Thi-Qar Sci.,
3(4): 58-64.

Othman GA, Al-Delamiy KS (2012)
Aflatoxin B1 Production by Aspergillus
flavus in different media and containers
and the antifungal activity of garlic and
blake cumin. Research Journal in
Engineering and  Applied Sciences
1(2):117-121.

©2009-2019, JGPT. All Rights Reserved

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Price MF, Wilkinson ID, Gentry LO (1982)
Plate method for detection of
phospholipase  activity in  Candida

albicans. Sabouraudia, 20: 7-14.

Memon PD, Shaw CE, Blain JA (1983)
Phospholipase B activity in mycelia of
Aspergillus niger . Microbiology letters, 18:
15-18.

Mahmood NA (2010) Glutathion-S-
transferase Enzyme and Malondialdehyde
(MDA) in Colorectal Cancer and in
Healthy Control," J. Can. Med. Gen., 3(1):
21-26.

Nahi BM, Fawzi S Mahmood (2013)
Investigating the influence of emitted
Cadmium from crude oil combustion on
glutathione level in workers at Al- Qudis
power plant," Baghdad. J. Sci.,, 55(4):
1792-1801.

Devendran G, Balasubramanian U (2011)
Biochemical and histopathological analysis
of aflatoxin induced toxicity in liver and
kidney of rat. Asian J. Plant Sci. Res,
1(4):61-69

Venkateshwaran PS, Millman I, Blumberg
BS (1987) Proc. Natl. Acad. Sci. USA, 84:
274.

Bourogaa E, Raoudha J, Damak M,
Abdelfattah E (2015) Hepatoprotective
activity of Peganum harmala against
ethanol-induced liver damages in rats. J.
Arc. Physio. Biochem., 121 (2): 1-7.

Ishikawa AT, Elisa YH, Paula LAS, Ana
PFRLB, Karina KMF, Claudia YA, Osamu
K, Marcio CC, Eiko NI (2017) Impact of a
Single Oral Acute Dose of Aflatoxin B1 on
Liver = Function/Cytokines and  the
Lymphoproliferative Response in C57Bl/6
Mice. J. Toxins, 9(374): 1-10.

Diwan SY (2013) Effect of Peganum
Harmala Methanol Extract on Liver and
Kidney of Mice Administered MTX Drug.
dJ. Al-Nahrain Uni., 16 (4): 161-166.

Mahajan M, Kumar V, Yadav SK (2011)
Alkaloids: Properties', Application and
Pharmacological Effects.

551



