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Aggravation of Aluminum Phosphide Induced Liver
Damage and Hematotoxicity in Adult Wistar Rat:
The Role of Allium Sativum
E. U. Eric, V. E. Boloya, and A. E. Osuamkpe

ABSTRACT
Objectives: To investigate the ameliorative effect of garlic extract on
Aluminum Phosphide induced toxicity on the liver and kidney of adult
Wistar rats.
Materials: Thirty six (36) male adult Wistar rats weighing 180±20 – 250±30 g
were purchased from Dantom Farms, Swali, Bayelsa State and moved to the
animal house of the department of Medical Laboratory Science, Niger Delta
University. The animals were assigned into six (6) major groups with six (6)
animals in each group after the period of acclimatization: Animals in Group
A (Control): received pelleted growers mash (feed) and water. Group B
(Positive Control received 0.014 mg of Aluminum Phosphide only. Group C:
received 0.014 mg of Aluminum Phosphide and 250 g of garlic extract. Group
D: received 0.014 mg of Aluminum Phosphide and 500 mg of garlic extract.
Group E: received 500 mg of garlic extract, Group F: received 0.6 ml of oil
at the end of the treatment, the liver and the kidney of each sacrificed rat
were processed for paraffin sectioning and stained with Harris hematoxylin
and eosin.
Result: Photomicrograph of the liver of animals in Groups B, C and D show
central venous congestion, degeneration, hemorrhage, sinusoidal dilation,
bile stasis, centrilobular necrosis, Kupffer cell hyperplasia, inflammatory
cells and fat infiltration which are features of hepatic injury also
photomicrograph of the kidney of animals in Groups B, C and D shows
membranous defect, contracted glomeruli with marked presence of
mesangial cells, areas of tubular necrosis with mesangial cells proliferation.
while the other groups (Group A, E, F) did not show any histological change
in comparison with control.
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Conclusion: The present study proves that the oral ingestion of Aluminum
Phosphide induces hepatotoxicity and inflammation of the liver and kidney.
It also shows that the use of garlic at various concentrations (250 mg/l and
500 mg/l) aggravates the tissue damage even more, and also garlic extract
does not have ameliorative effect on aluminum phosphide toxicity on the
liver and kidney of albino wistar rats.
Keywords: liver, kidney, garlic, aluminum phosphide, toxicity, wistar rats.

I. INTRODUCTION
Over the years, it has become common practice for farmers
to use fumigants, pesticides, herbicides, insecticides and
similarly disturbing alternatives to counter pests and the
destruction they bring. The use of synthetic insecticides has
been the major means through which cowpea seeds are
protected during storage. The use of synthetic pesticides with
time has revealed the nuisance they constitute to the
ecosystem such as their undesirable side-effects on non-target
organisms including man and the fact that they are
environmentally disruptive [1]. In 2015, the European Union
(EU) banned Nigerian beans because of the high level of
dichlorvos (2, 2-dichlorovinyl dimethyl phosphate – DDVP)
pesticide residue in already processed beans. DDVP,
DOI: http://dx.doi.org/10.24018/ejbio.2021.2.2.176

popularly known in Nigeria as “Sniper” is a potent fumigant
easily obtainable at affordable prices. On September 23 rd
1996 in Lagos, Nigeria, 14 people died after eating beans
previously preserved with DDVP; an incidence popularly
known as “killer beans” Resorting to the use of aluminum
phosphide tablets which is seen as a dry white powder in raw
beans was an option so effective countless crop producers
indulged in.
Aluminum phosphide is a highly toxic inorganic
compound used as wide band gap semi-conductor. It is a
cheap, grey, solid fumigant and a highly toxic pesticide which
is (commonly but wrongly) used for grain preservation. It has
been in use since the 1950’s and is known by different names
in various countries. In India, it is marketed as a tablet of
celphos, alphosquick phos and phostoxin. In Iran, it is known
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as the rice tablet [2] that can be purchased in local shops. In
Nigeria, it is sold as Phostoxin, Cejphos, Justoxin, Force
Toxin, Multiphos etc. This highly toxic chemical is cheap and
usually formulated in tablets or pellets, granules and as
powder. Upon contact with moisture, aluminum phosphide
liberates phosphine which is the active pesticidal component
[3]. Human toxicity, which is usually acute, occurs due to the
toxic effects of phosphine released in the stomach after
ingestion of aluminum phosphide. Phosphine is widely
absorbed from the gastrointestinal tract. It emerges as a
poison of suicidal deaths as this pesticide is cheap, freely
available and is a “sure agent of death” [4]. In Iran,
Aluminum Phosphide is known as rice tablet [2], is easily
accessible in spite of restriction laws especially in India
where it is the most commonly used pesticide and suicide
drug. [5]. Overall mortality is 70-100%. Mortality is highest
in victims who ingest three tablets (all of whom die), higher
in victims who consume two tablets and less in those who
consume one. Suicide is the most common cause use (94%),
followed by accidental use (5%) and homicide (1%) [6]. In
human liver within the nucleus, aluminum phosphide initiates
lipid peroxidation and DNA oxidation, sinusoidal congestion
[7].
Garlic is a plant in the onion (Allium) family made up of
segments called cloves that make up a bulb. Although
commonly used in flavoring food, garlic is largely employed
for its medicinal benefits which are attributed to the sulfur
compounds produced when garlic is chopped. Allicin [8] is
the most important of these sulfur compounds but because of
its volatile nature, it is easily lost shortly after garlic has been
crushed or chopped. Other sulfur compounds include diallyl
disulfide and s-allyl cysteine. The sulfur compounds are
absorbed in the digestive tract by cells and distributed
throughout the body. Considering the key compound Allicin,
garlic is said to be hepatoprotective because it can reduce
oxidative damage [9]. SAC (S-allycysteine) is a stable,
odorless, water-soluble compound with the ability to
antioxidize [10] and protect the liver from toxins [11]. Studies
have shown that even as low a quantity as 10 µM of allicin
can significantly increase the glutathione reductase activity.
Allicin can also reduce free radical scavenging to lower lipid
peroxidation [12]. This means that allicin potentially
improves the antioxidation and detoxification capabilities of
hepatocytes.
Previous studies have shown that exposure to chemicals
like pesticides can alter hematological parameters in animals
[13] and humans [14]. Also, in previous studies, the main
hematological alterations induced by aluminum phosphide
exposure include anemia, thrombocytopenia, and leukopenia.
Our study associated aluminum phosphide exposure with
significant decreases in RBC, HCT, and RDW values, while
MCV, MCH, and MCHC values were significantly increased.
The reduction in both RBC and HCT values is indicative of
an aluminum phosphide -induced anemia in the rats, which is
in agreement with earlier reports on the hemato toxic effect
of pesticides, including aluminum phosphide [15].
After aluminum phosphide ingestion, phosphine
concentration is reported to increase in the blood and liver
[16]. Studies have also shown that the absorbed aluminum
phosphide, as well as, its gaseous product phosphine can react
with free hemoglobin and hemoglobin in normal red blood
DOI: http://dx.doi.org/10.24018/ejbio.2021.2.2.176

cells to produce hemichrome, a derivative of methemoglobin
and Heinz bodies [17] with the concomitant induction of free
radicals [18]. Oxidation of lipids and proteins by these free
radicals can cause an increase in the production of lipid
peroxides leading to hemolysis of RBC [19]. The major
pathological consequences of free radical-induced membrane
lipid peroxidation include increased membrane rigidity,
decreased cellular deformability, reduced erythrocyte
survival, and lipid fluidity, all of which will eventually result
in the lysis of the erythrocyte [20]. The decreased RBC
observed in previous study may, therefore, result from
increased erythrocyte destruction predicated by oxidative
stress. besides, pesticide residues are known to induce anemia
by interfering in several steps in heme biosynthesis, causing
a shortening of circulating erythrocytes life span.
The aim of this research is to investigate the effect of garlic
extract on Aluminum Phosphide induced toxicity on the liver,
kidney, and hematological parameters (FBC) of adult Wistar
rats.

II. MATERIALS AND METHOD
A. Location of Study
This study was carried out in the Department of Medical
Laboratory Science, Faculty of Basic Medical Sciences,
College of Health Sciences, Niger Delta University,
Wilberforce Island Amassoma, Bayelsa State of Nigeria.
B. Substance of Study
1. Aluminum Phosphide
The aluminum phosphide produced by Excell Crop Care
Limited. Registered Office: 184-87, S.V. Road, Jogeshwari
(west), Mumbai -400102, Maharaahtra, India. It was
purchased in a local agro-chemicals retail shop in Amassoma
in the formulation of twenty 3 g tablets in a sealed tube and
administered through a locally made galvaging tube (orally)
for seven days
2. Garlic Extraction
Raw garlic was purchased in the local market and extract
was prepared. 500 g of Allium sativum bulbs were crushed
and added to 100 ml of distilled water. The juice was
extracted using an electric blender. The mixture was filtered
and centrifuged using a macro-centrifuge at 12,000 RPM for
10 minutes. The supernatant was transferred to a clean bottle
and stored at 4 ºC. The concentration was considered 500 mg
based on the weight of the paste/ml [21].
C. Vehicle
Olive oil was used as an inert medium to dissolve and
transport the substance of interest (Aluminum phosphide) to
boycott the in vitro production of phosphine gas according to
Olusegun Kayode et al. [22].
D. Experimental Animals
Thirty six (36) adult male Wistar rats weighing 180±20 –
250±30 g were purchased from Dantom Farms, Swali,
Bayelsa State and moved to the animal house of the
department of Medical Laboratory Science, Niger Delta
University, Amassoma where they were housed under
standard temperature of (27±5 ºC) with twelve hours light and
dark cycles in both aluminum and mesh barricaded plastic
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cages. The rats were allowed to acclimatize for 18 days ad
libitum during this period with water and Super Starter feed.
E. Experimental Layout

Groups

Number of
animals

TABLE I: EXPERIMENTAL LAYOUT
C
D
(AlP
(AlP and
A
B
and 500
500
(control) (AlP)
mg/ml
mg/ml
Garlic)
garlic)
6

6

6

6

E
(Garlic
only)
6

F
(Oil)

6

F. Substance Administration
All the animals were fed with Super Starter and water.
Group A (control): Six rats for control received water and
feed only.
Group B: Six rats received 0.014 mg of Aluminum
Phosphide only.
Group C: Six rats received 0.014 mg of Aluminum
Phosphide and 250 g of garlic extract.
Group D: Six rats received 0.014 mg of Aluminum
Phosphide and 500 mg of garlic extract.
Group E: Six rats received 500 mg of garlic extract.
Group F: Six rats received 0.6 ml of oil.
G. Sample Collection
At the end of seven days of administration, the rats were
sacrificed by administering diethyl ether as anesthesia. The
rats were then dissected to harvest their livers and kidney
which were immediately rinsed in normal saline and fixed in
10% formalin also 2.0 milliliters of blood were collected into
K3 EDTA anticoagulant bottles and were analyzed
automatically for packed cell volume (PCV), Haemoglobin
(Hb), estimating Red cell count total white cell count (WBC),
platelet count, mean corpuscular volume (MCV), mean
corpuscular haemoglobin concentration (MCHC) using an
autoanalyzer.
H. Blood Sample Analysis
The methodology is by flow cytometry (direct current
method) using suitable cell packs according to
manufacturer’s specification for the desired cell population
using SYSMEX KX-IN auto-analyzer machine instrument

[23].
The SYSMEX KX-IN is a three part differential
haematological analyzer that process approximately sixty
(60) samples per hour and shows on the LCD (Liquid Crystal
Display) screen. The particle distribution curves of white
blood cell, red blood cell and platelets along data of 19 other
parameters were produced as the analysis result.
I. Tissue Processing
The tissues were processed using automatic tissue
processor (LEICA TP 1020) according to standard
histological processing schedule. Using a rotary microtome
(Heitz 150, Cambridge model) and stained with hematoxylin
and eosin (H and E) staining technique at the histopathology
laboratory department of the Niger Delta University Teaching
Hospital (NDUTH), Okolobri.
J. Microscopy and Photomicrography
Microscopy was done using an Olympus binocular light
microscope at magnification x400 and the sections were
photographed using a digital camera.
K. Statistical Analysis
Raw data generated from the research work were computed
and analyzed using statistical software (SPSS version 25).
Graphical representations and descriptive statistics of mean,
standard deviation was calculated. Data was displayed in
scatter plot matrix.t-test and one way ANOVA were used.
Pair-wise correlation was also performed to determine the
association between the variables.

III. RESULTS
The results of the analysis are expressed as mean± standard
deviation. The results are expressed in different tables. The
red cell indices among the various groups (B, C, D, E and F)
as compared to the control group (A) are as shown in Table
II. Table III shows the mean and standard deviation of white
blood cell parameters among the various groups as compared
to the control. Table IV shows the variance between the
groups and the control with the p-values and t-values
indicated. P values of ≤0.05 at 95% confidence interval are
considered significant.

TABLE II: RESULTS OF RED BLOOD CELL INDICES OF THE DIFFERENT GROUPS AND CONTROLS
Parameters
Control
Group B
Group C
Group D
Group E
GROUP F
PCV
43.33±4.45
40.42±3.31
36.00±6.98
38.14±5.01
33.83±3.87
40.86±6.47
Hb
12.90±2.18
12.62±0.89
11.13±1.38
11.70±1.03
11.38±1.12
12.71±1.38
PLT
178.00±25.14 230.86±27.41 176.50±9.88 249.86±42.67 235.17±50.83 252.86±59.89
MCV
73.33±12.01
80.29±7.15
78.30±8.09
68.96±31.35
79.42±9.93
71.69±16.03
MCH
23.70±4.35
24.97±2.85
22.05±3.43
23.94±5.89
25.72±5.53
24.69±5.15
MCHC
29.80±3.21
31.60±2.90
28.03±2.99
30.29±2.48
27.33±3.01
29.40±3.39
MXD
12.33±4.65
12.71±5.74
9.50±4.51
11.57±5.00
9.83±3.82
6.71±3.55
PCV – Packed cell volume; Hb – Haemoglobin; PLT – Platelet; MCV – Mean Cell Volume; MCH – Mean Cell Haemoglobin; MCHC – Mean Cell
Haemoglobin Concentration; MXD – Mixed Cell Percentage.

TABLE III: INDICATES THE RESULTS OF THE WHITE BLOOD CELL PARAMETERS OF THE GROUPS AND CONTROLS
Parameters
Control
Group B
Group C
Group D
Group E
Group F
WBC
7.50±4.42
9.00±7.11
15.75±1.11
10.23±3.64
10.35±4.20
13.07±7.12
NEUT
40.33±20.35 48.57±18.62 35.50±14.84 66.86±10.93 65.83±10.46 48.86±18.93
LYMPH
47.33±23.62 37.43±18.40 52.25±21.39
22.57±9.80
24.17±8.23
42.43±21.01
WBC – White Blood Cell count; NEUT – Neutrophil; LYMPH – Lymphocyt.
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TABLE IV: COMPARISON BETWEEN THE DIFFERENT TEST GROUPS AND THE CONTROL
Parameters
Control
Group B
Group C
Group D
Group E
Group F
PCV
0.01
0.216 (37.37-43.49)
0.149 (24.90-41.10)
0.135 (33.51-42.478)
0.007 (29.77-37.89)
0.549 (34.88-46.84)
Hb
0.01
0.687 (11.81-13.45)
0.127 (8.91-13.33)
0.135 (10.74-12.66)
0.094 (10.21-12.55)
0.842 (11.44-13.99)
PLT
0.01
0.017 (205.51-256.20)
0.897 (160.77-192.23)
0.025 (210.40-289.32)
0.109 (181.83-288.51)
0.073 (197.51-308.20)
MCV
0.01
0.191 (73.67-86.90)
0.430l (65.42-91.18)
0.745 (49.21-88.85)
0.378 (68.99-88.85)
0.871 (56.86-86.51)
MCH
0.01
0.662 (22.34-27.61)
0.676 (13.99-17.51)
0.955 (6.87-13.59)
0.638 (5.94-14.76)
0.802 (6.48-19.66)
MCHC
0.01
0.464 (28.92-34.28)
0.557 (23.27-32.78)
0.828 (27.99-32.58)
0.355 (24.17-30.49)
0.880(26.26-32.54)
MXD
0.01
0.935 (7.41-18.02)
0.588 (2.32-16.68)
0.860 (6.95-16.19)
0.546 (5.83-13.84)
0.159 (3.44-9.93)
WBC
0.01
0.749 (2.43-15.53)
0.008 (13.99-17.51)
0.311 (6.87-13.59)
0.355 (4.94-14.76)
0.245 (6.48-19.66)
NEUT
0.01
0.554 (31,35-65.79)
0.736 (11.88-59.11)
0.027 (56.75-76.97)
0.041 (54.86-76.81)
0.545 (31.35-66.37)
LYMPH
0.01
0.441 (20.41-54.45)
0.752 (81.21-86.29)
0.014 (13.51-31.63)
0.019 (15.53-32.81)
0.729 (22.99-61.86)
Figure
4.2 is aare
graphical
plot of in
thebold
meanfonts.
values of the white blood cell parameters of the
Figure 4.1 are
is a graphical
representation
of the mean
red cellconfidence
indices of the different
test Significant
and
P-values
considered
significant
at ≤values
0.05ofatthe95%
interval.
values
expressed
various test and control groups

control groups.

Fig. 1. Mean values of the red cell indices of the different test and control
groups.

Fig. 2. Mean values of the white blood cell parameters of the various test
and control groups.

A. Histology Photomicrograph Plate

CV

S
Group A
Group B
Plate 1. Shows the morphology of the liver after the administration of the various treatments for 7 days. Slide shows normal morphology of the liver,
centralvein (CV), hepatocytes with intact sinusoidal space (S) (X10, X40).

K
CV

Group B
Group B
Plate 2. Shows the morphology of the liver after the administration of the various treatments for 7 days. Slide shows congestion of the central vein (CV),
areas of necrosis with marked presence of Kupffer cells (K) (X10, X40).
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CV

N

Group C
Group C
Plate 3. Shows the morphology of the liver after the administration of the various treatments for 7 days. Slide shows central vein congestion (CV) with
areas of lobular necrosis(N), fatty infiltration (F) and marked presence of Kupffer cells (K) (X10, X40).

K
C

N
K

Group D
Group D
Plate 4. Shows the morphology of the liver after the administration of the various treatments for 7 days. Slide shows central vein congestion (C) with
areas of necrosis(N), large presence of Kupffer cells (K) (X10, X40).

Group E
Group E
Plate 5. Shows the morphology of the liver after the administration of the various treatments for 7 days. Slide shows normal morphology of the liver,
central vein (CV), hepatocytes with intact sinusoidal spaces (S) (X40).
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G

DT

Group A

Group F

G

Group E
Plate 6. Shows the Morphology of the kidney after the administration of the various treatments for 7 days. Slide shows normal morphology of the
kidney, glomeruli (G), distal tubules (DT) (X40).

MC
MC

N
GC

Group B
Group B
Plate 7. Shows the Morphology of the kidney after the administration of the various treatments for 7 days. Slide shows areas of tubular necrosis(N),
contracted glomeruli (GC)with marked presence of mesangial cells (MC) (X40).
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N

MC
GC

MC

Group C
Group D
Plate 8. Shows the Morphology of the kidney after the administration of the various treatments for 7 days. Slide shows membranous defect (M),
contracted glomeruli (GC)with marked presence of mesangial cells (MC) (X40).

IV. DISCUSSION
The experimental animals were grouped into six (6) groups
and subjected to different treatments. The results of the study
as indicated above shows a general increase in red cell indices
parameters in group B as compared to the control group,
However, this increase is only significant in platelet count
(P<0.05). Other red blood cell indices such as PCV and
hemoglobin count showed a non-significant (P>0.05)
decreased from 43.33±4.45 to 40.423.31 and 12.90±2.18 to
12.62±0.89 respectively. On administration of increasing
doses of garlic (250 mg to 500 mg) in wistar rats induced with
Aluminum phosphide, it was observed that the Packed cell
volume and hemoglobin count decreased progressively from
38.14±6.98 to 36.00±5.01 and 11.70±1.38 to 11.13±1.03
respectively. However, administration of increased doses of
garlic extracts in Aluminum phosphide induced toxicity led
to an increase in red cell indices parameters such as MCH,
MCHC and MXD while platelet count shows a significant
P<0.05 increase from 176.50±9.88 to 249.86±42.67. In rats
where garlic alone was administered (without aluminum
phosphide induced toxicity), the PCV dropped significantly
(P ≤ 0.05) from 43.33±4.45 to 33.83±3.87. platelet count,
MCV and MCH increased on garlic only administration while
hemoglobin, MCHC and MXD showed non-significant
decrease. Aluminium phosphide induced toxicity brought
about a non-significant increase in total white blood cell
count and neutrophils count as indicated by the rise from
7.50±4.42 to 9.00±7.11 and 40.33±20.35 to 48.57±18.62
respectively thus agreeing with the work by Anand et al. [26]
that Aluminium phosphide toxicity leads to an increased
production of white blood cells (inflammatory response).
However, administration of garlic extract aggravated the
effect as it significantly increased P<0.05 the total WBC
count to 15.75±1.11 on administration of 250 mg dose
although it dropped to 10.23±3.64 after an increased dose of
500 mg. Neutrophils also showed a significant increase
P<0.05 on administration of 500 mg dose of garlic. Of all the
white blood cell parameters, only lymphocyte count
decreased significantly (P<0.05) from 37.43±18.40 to
22.57±9.80 after administration of increased dose of garlic
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extract in Aluminum phosphide induced toxicity. Thus, the
findings of this study indicates that while Aluminum
phosphide causes a decrease in packed cell volume, it also
brings about a general increase in other hematological
parameters such as red cell indices and white blood cell
parameters. However, the combined administration of
aluminum phosphide and garlic extract aggravated increase
in WBC alongside with total number of platelets. As part of
the WBC being increased, the neutrophils are higher in
number showing that there is an inflammatory response to
injury in the body also an increased response of platelets is
also indicative of inflammatory mobilization to the site of
injury in the body. This response is seen more in group C and
group D. The plates labeled 1-5 show the photograph of the
livers of the animals used for the study. Plate 1 shows the
normal morphology of the liver with central vein (CV) and
sinusoidal space (S) and hepatocytes consistent with normal
histology of the liver. A liver sinusoid is a capillary lined with
endothelium and Kupffer cells found in healthy liver [25].
Plate 2 show both congestion (C) and necrosis (N) as well
as Kupffer cells (K) Kupffer cells are macrophages local to
the liver which perform primary immune surveillance [28]. A
study carried out by Sogut et al. [7] on the effects of
Aluminum Phosphide in the liver revealed that the
histopathological examination of the liver displayed
sinusoidal congestion. The present study, the Aluminum
Phosphide was found to be hepatotoxic at the concentration
administered.
Plate 3 shows the normal morphology of the liver after
administration of Aluminum Phosphide and garlic at the
concentration of 250 mg/l. The slides show congestion,
necrosis, and fatty infiltration (F) on microscopic study, the
liver showed central venous congestion, degeneration,
hemorrhage, sinusoidal dilation, bile stasis, centrilobular
necrosis, Kupffer cell hyperplasia, infiltration, by
mononuclear and fatty change [27]. Aluminum Phosphide
when combined with garlic at that concentration was shown
to have a more harmful effect on the liver. Plate 4 shows the
morphology of the liver after the administration of Aluminum
Phosphide and garlic at the concentration of 250 mg/l. The
slides labeled D showed hepatocytes, congestion (C),
necrosis (N) and the presence of Kupffer cells (K), their
Vol 2 | Issue 2 | March 2021
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presence indicates inflammation, the obstruction of sinusoids
which impedes blood flow is known as congestion, it also
shows changes like central venous congestion and
mononuclear infiltration of hepatocytes in accordance with
Brunt et al. [26]. According to Jian et al. [28], liver injury
seen as various hepatic changes as observed in the plates is a
result of collective damage to hepatocytes through means
such as lipid peroxidation and oxidative stress. Slides from
groups B, C and D prove that toxic effects of certain
substances can be exaggerated by other substances [6]as seen
in the level of injury associated with microscopic structure.
Plate 5 shows group E which displays a slide of liver tissue
from animal administered with oil only, exhibiting
hepatocytes, intact sinusoidal spaces, and central vein all
consistent with normal liver histology. It also contains group
F which shows central vein and sinusoidal space of liver of
animal administered with garlic (250 mg/l).
The plates labeled 6-8 represent the photo micrograph of
the kidney of the animals used in the above study. The plate
labelled 6 shows the morphology of the kidney after the
administration of the various treatment for 7 days, slide A, E
and F which represent animals in the above group shows
kidney histology including normal glomeruli and distal
tubules.
Plate 7 shows area of tubular necrosis, contracted
glomeruli with marked presence of mesangial cells for group
B. Plate 8 shows membranous defect, contracted glomeruli
with marked presence of mesangial cells for group C and
group D shows areas of tubular necrosis with mesangial cells
proliferation. In a study carried out by Chugh et al., kidney
was found among the organs that were congested [29].
Findings shows that the kidney was congested in all cases,
necrosis and area of degeneration and regeneration was see in
78% of the cases. Shah et al. [30] in his findings shows that
tubular degeneration is present in the kidney. Sands and
Verlender [31] reported that mesangial cells based on their
resemblance with smooth muscle cells proliferate during
glomerular injury thus leading to proliferative glomerular
lesions. Severe exposure of Aluminum phosphide may also
result in proteinuria or glucosuria (low molecular weight
proteins or glucose in the urine) indicating kidney damage.
Pathological examination of exposed laboratory animal tissue
and results of post-mortem examinations of phosphine
poisoning victims generally indicate hypoxia, with evidence
of local trauma in the kidney [32].
Another change is relocation of Na+/K+-ATPase pumps
and integrins to the apical membrane. Cell death occurs by
both necrosis and apoptosis. Sloughing of live and dead cells
occurs, leading to cast formation and obstruction of the
tubular lumen. Activation of the renal immune system with
damage to tubular cells stimulating local secretion of
proinflammatory cytokines in turn induces further necrosis
[33]. Clinical signs of phosphine poisoning in animals can
occur within minutes to hours of ingestion of a toxic dose,
which can lead to coma and death. Clinical signs of kidney
injury can occur 48-72 hours after exposure to the toxin [34].

V. CONCLUSION
The present study concluded that the oral ingestion of
Aluminium Phosphide induces hepatotoxicity and
inflammation of the liver and kidney. It also shows that the
use of garlic at various concentrations (250 mg/l and
500 mg/l) aggravates the tissue damage even more, and also
garlic extract does not have ameliorative effect on aluminum
phosphide toxicity on the liver and kidney of albino wistar
rats.
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