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ABSTRACT: Volatile organic compounds found in petrol include benzene, toluene, ethylbenzene, and Xxylene
(BTEX). Extract of Camellia sinensis (tea plant) leaf contains some secondary metabolites such as flavonoids,
alkaloids, terpenoids saponins, anthraquinones, and tannins. Polyphenols in Camellia sinensis possess anti-
atherosclerosis and cardioprotective, neuroprotective, anti-inflammatory, anti-carcinogenic, antibacterial, anti-diabetic,
anti-tumor, anti-hypertensive, and hepato-protective effects. The study aimed to investigate the potential of Camellia
sinensis in ameliorating lung damage, oxidative stress, and inflammation caused by petrol fumes. Forty-eight Wistar
albino rats weighing between 140g-230g were randomized into 8 groups of 6 rats each consisting of control, petrol
fumes only group, three aqueous drink groups of different doses, and three methanol extract groups of different doses
respectively. The oxido-inflammatory responses and histopathological alterations in rat lungs following 6 hours of
daily exposure for 30 and 60 days were recorded. Oxidative stress (superoxide dismutase (SOD), reduced glutathione
(GSH), catalase (CAT)) and inflammatory biomarkers namely: Tumor necrosis factor alpha (TNF-a), interleukin 6
(IL-6) were evaluated. The biochemical analyses showed that petrol fumes exposure resulted in significant (P<.05)
increases in biomarkers of oxidative stress, pro-inflammation cytokines, and reduced GSH levels in rats as well
histopathological alteration in lungs. The treated groups showed anti-oxidant properties by the elevation of antioxidant
enzymes (CAT, SOD) and non-enzymatic antioxidant (gluthathione) and reduction of MDA levels as well as reversal
of alterations in the lungs after histopathological analysis. This study showed that Camellia sinensis leaf aqueous and
methanol extract have the potential to attenuate petrol fumes-induced oxidative stress due to its natural bioactive

constituents.

INTRODUCTION

Petrol is a major source of fuel and exposure to petrol
fumes is highly inevitable. This ranges from occupational
exposure in the petrochemical industry to exposure to
fumes in our homes. Petrol is a very volatile liquid and
contains a mixture of aliphatic and aromatic
hydrocarbons which will readily evaporate if left
exposed. Toxicological effects following exposure to

gasoline can be linked to volatile organic compounds

(VOCs) present in gasoline, such as benzene, toluene,
hexane, tetraethyl lead ethylene, and xylene [1].
Exposure to petrol fumes has been attributed to defects in
organs such as the heart, lungs, skin, and kidneys as well
as affects different forms of genotoxic, mutagenic,
immunotoxic, carcinogenic and neurotoxic
manifestations [2 - 6]. Some studies have further shown

that fumes from petroleum products have an adverse
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effect on hematological indices, stress hormones,

antioxidant status, lung lipid peroxidation, plasma
antioxidant defense system, and sex hormones of humans
[7 - 10].

The lung is the first organ of contact with petrol fumes
upon inhalation. Aside from being the major route of
exposure [11], the respiratory tract is very vulnerable due
to its high accessibility and excellent absorption surface
which enables the hydrocarbons of petrol to be readily
absorbed by the lungs [12,13]. The fumes disrupt and
irritate the trachea, alveoli, and lung airways.

Camellia sinensis is also known as the tea plant. It is
native to Asia and also grows in some parts of Africa
such as The Mambilla Plateau, Taraba state, Nigeria, and
Kenya. Since the lethal dose (LDs,) of Camellia sinensis
was greater than 5000mg kg* [14], the plant is very safe
to be used in diseased conditions since [15] indicated that
LDs, greater than or equal to 5000 mgkg™ is biologically
unimportant. The leaf extract had been reported to
contain some secondary metabolites such as flavonoids,
alkaloids, terpenoids, saponins, anthraquinones, and
tannins [14, 16]. Polyphenols in Camellia sinensis
anti-atherosclerosis  and

possess cardioprotective,

neuroprotective, anti-inflammatory, anti-carcinogenic,

antibacterial, anti-diabetic, anti-tumor, and anti-
hypertensive and hepato-protective effects [16 - 18].
Methanol extract of Camellia sinensis possesses anti-
oxidant, antidiabetic, antimicrobial, anti-inflammatory,

and anti-hepatotoxic properties [19- 21].
MATERIALS AND METHODS
Plant preparation

The fresh leaves were collected from Mambilla Plateau
Taraba state Nigeria. It was dried with the green tea drier
at 120°C for 55 minutes and ground to increase surface
area and aid extraction. Dried leaves of Camellia sinensis
were extracted with hot water to make the aqueous drink
and 1000g of dried leaves were extracted in methanol,
concentrated with a rotatory evaporator, and further dried
to a paste using a water bath.
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Animal treatment
Exposure to petrol, diesel, and kerosene vapors

The petrol was obtained from a Conoil filling station
located in the University of Port Harcourt, Rivers State,
Nigeria. Forty-eight (140g-230g) Wistar albino rats were
randomized into 8 groups of 6 rats each and acclimatized
for 1 week. G1 (control) G2 (test control; exposed to
petrol fumes only), G3, G4, G5 were treated with
aqueous (aq) drink of 500 mg kg body weight (b.w),
1000 mg kg* b.w and 1500 mg kg b.w respectively and
then exposed to petrol fumes while G6, G7, G8 were
treated with methanol (met) extract of 500 mg kg™ b.w,
1000 mg kg* b.w and 1500 mg kg* b.w respectively and
then exposed to petrol fumes. The test groups were pre-
treated with the aqueous drink or methanol extract and
then exposed to petrol fumes daily for 6 hours a day, 6
days a week for 60 days. They were exposed using the
method described by [22] and also used by [23]. The
animal cages were placed in the exposure chamber which
measured 100x90x60cm. Two 1000ml graduated beakers
each containing 500 ml of gasoline were placed in the
exposure chamber one hour before animal exposure to
ensure saturation of the chamber with petrol fumes. The

tests were carried out twice at thirty days and sixty days.
Lipid peroxidation and anti-oxidant assay
Collection of lungs tissues for analysis

Chloroform anesthesia was administered to the animals
twenty-four hours after the last exposure. Tissue samples
were collected and homogenized immediately using
phosphate buffer saline according to the method reported
by [24]. Biochemical analyses were carried out for the
measurement of catalase (CAT), superoxide dismutase
(SOD), glutathione (GSH), malondialdehyde (MDA),
interleukin-6 (I1L-6), tumor necrosis factor a (TNF-a).

Determination of oxidative stress level

Lung samples of rats were homogenized in phosphate
buffer (0.1 M; pH 7.4) and assessed for biomarkers of
oxidative stress. CAT and SOD levels were estimated
using the procedure by [25, 26] respectively. The
procedure by [27] was adopted for estimating GSH while

the procedure of [28] was used to determine the
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concentration of MDA. Assessments of TNF-o and IL-6
levels were performed using ELISA Kits purchased from
E-lab science Biotechnology (Beijing, China).

Histopathological study of rats’ lungs

Lungs sample were fixed in 10% phosphate-buffered
formaldehyde for 72 hours and were processed and
sectioned at 4-5 um thickness. The sections were stained
with hematoxylin and eosin (H&E) stain and then
mounted in a DPX medium for light microscopy. The
slides were examined at different magnifications and the
X100 magnifications were captured using a digital
camera attached to the microscope.

Statistical analysis

Data were expressed as mean + standard deviation (S.D).
The results were analyzed using one- way analysis of
variance (ANOVA) for (n=3) followed by Post hoc. The
differences between groups were considered significant
at P <0.05.

RESULTS

Impact of Camellia sinensis aqueous drink and
methanol extract on the regulation of oxidative stress

markers in the lungs of petrol fumes-exposed rats

At 30 days, there was a significant (P<0.05) increase in
CAT in aqueous (ag) 1000mg kg * b.w, met 500mg kg *
b.w and methanol (met) 1000mg kg * b.w groups when
compared to control and petrol fumes only groups
whereas met 1500mgkg ™ b.w had a significant(P<0.05)
decrease when compared to petrol fumes only. For MDA
there was a significant decrease (P<0.05) in all aqueous

1

drink groups and met 500 mg kg = b.w group when

compared to the petrol fumes only group. GSH levels
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were significantly increased (P<0.05) in all test groups

when compared to the control. GSH levels of aqu 1000,

met 500 and met 1000 mg kg-1 b.w groups were
significantly (P<0.05) increased when compared to the
petrol fumes-only group (Figure 1).

At 60 days, the CAT level of met500 mg kg * was
significantly increased (P<0.05) when compared to petrol
fumes only group. The SOD levels of aq 500, aq 1000,

and aq1500 mg kg *

b.w groups were significantly
increased (P<0.05) when compared to the control and
petrol fumes only group. For the MDA, petrol fumes-
only group was significantly increased (P<0.05) but aqu
1500 was significantly reduced (P<0.05) when compared
to the control whereas all treated groups were
signifiicantly decreased when compared to the petrol
fumes only group. GSH
increased(P<0.05) in aqu 1000 and agq 1500 mg kg ™

b.w groups when compared to the control and the petrol

levels were significantly

fumes only group (Figure 2).

Impact of Camellia sinensis aqueous drink and
methanol extract on the regulation of inflammatory

markers in the lungs of petrol fumes-exposed rats

At 30 days, all groups treated with aqueous drink had
reduced (P<0.05) IL-6

compared to control, and for TNF-a exposed(petrol

significantly levels when
fumes only), all aqueous drink treated groups, met 500
and met 1000 groups were significantly increased(
P<0.05) when compared to control (Figure 3).

At 60 days, the exposed and all treated groups had a
significantly lower (P<0.05) IL-6 value when compared
to the control whereas for TNF-o aq 500, met 1000 and
met 1500 mg kg *

increased (P<0.05) when compared to control (Figure 3).

b.w groups were significantly
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Figure 1. CAT, SOD, MDA, and GSH levels in the lung of rats following treatment with Camellia sinensis aqueous drink and methanol extract and exposure to petrol fumes for 30 days.
Each bar represents the mean + SD. *P<0.05 vs Control; #P<0.05 vs exposed (petrol fumes only).
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Figure 2 CAT, SOD, MDA, and GSH levels in the lung of rts following treatment with Camellia sinensis agueous drink and methanol extract and exposure to petrol fumes for 60 days.

Each bar represents the mean + SD. *P<0.05 vs Control; #P<0.05 vs exposed (petrol fumes only).
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Figure 3. IL6 and TNF-a levels in the lung of rats following treatment with Camellia sinensis aqueous drink and methanol extract and exposure to
petrol fumes for 30 and 60 days. Each bar represents the mean + SD. *P<.05 vs Control; #P<.05 vs exposed (petrol fumes only). IL6, interleukin-6;
TNF-a, tumor necrosis factor-alpha.
Time course effect on biomarkers of oxidative stress
In Table 1, CAT levels were significantly reduced 30 days. GSH levels were significantly increased
(P<0.05) at 60 days when compared to 30 days in the met (P<0.05) in control, aqu 1000, and aqu 1500 mg kg ™
1000 mg kg ' bw group and were significantly b.w groups at 60 days when compared to 30 days. SOD
increased (P<0.05) in the met 1500 mg kg ™ b.w group. levels were significantly increased (P<0.05) in control
MDA levels were significantly increased (P<0.05) in and met 1000 mg kg * b.w groups at 60 days when
petrol fumes only, aqu 500, aqu 1000, ag 1500 and met compared to 30 days.
500 mg kg * b.w groups at 60 days when compared to
Table 1. CAT, SOD, MDA, and GSH levels in the lung of rats following treatment with Camellia sinensis aqueous drink and methanol extract and
exposure to petrol fumes for 30 and 60 days. Each value represents the mean + SD. *P<0.05 when compared to the corresponding value at 30 days.
CAT, catalase; SOD, superoxide dismutase; MDA, malondialdehyde; GSH, glutathione.
CAT MDA GSH SOD
GROUPS 30 60 30 60 30 60 30 60
(Days) (Days) (Days) (Days) (Days) (Days) (Days) (Days)
1(control) 9.05+5.63 13.25%8.15 9.20£1.33 8.14%3.24 0.6420.31 1.21+0.08" 1.24£0.19 0.49 £0.11"
2(petrol fumes only) 9.35+3.19 10.7743.55 10.83+0.82 21.72+3.60 0.88+0.00 0.99+ 0.05 0.87+0.17 0.47+0.23
-1
3(500mg kg ~ bw aqu 10724139 1213+2.77 7.92£0.00 10.68£1.247 1.0740.05 1214 0.20 1.09 £ 0.05 1.22£0.08
drink +petrolfumes)
-1
4(L000mg kg™ bwaqu 705,863 1920+0.09 8.26 +1.05 10.29+2.97" 1.33£0.16 1.59+0.04" 1.15+0.75 1.28£0.29
drink +petrolfumes)
-1
S(1500mg kg " bwaqu 4, 61.570 10254319 8.15+2.02 13.48£1.53" 1.06£0.08 1.4520.30" 1.05 £ 0.50 1.05 £ 0.03
drink + petrol fumes)
-1
6(500mg kg “bw methanol 161,599 17814308 7.67 £0.66 10.60£1.25" 1.31£0.23 1.0620.12 0.67 £0.30 0.68 £ 0.53
extract + petrol fumes)
7(1000mg kg™ bw
methanol extract + petrol 19.52+3.08 6.56+ 3.78" 9.12+0.48 11.78+2.10 1.23+0.02 1.20£0.05 117 £0.64 0.16 +0.08"
fumes)
8(1500 mg kg * bw
methanol extract + petrol 477+0.32 15.13+1.99" 9.30 £ 2.86 9.43+0.43 1.14+0.08 1.17+0.03 0.64 £0.29 0.84+0.21

fumes)
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Time course effect on biomarkers of inflammation

In Table 2, IL6 levels were significantly increased
(P<0.05) in aqu 1000, met 500, and met 1500 mg kg *
b.w groups at 60 days when compared to 30 days. TNF-a

levels were significantly reduced (P<0.05) in aqu 500,

aqu 1000 mg kg * b.w groups and significantly increased
(P<0.05) in met 1500 mg kg * b.w group at 60 days
when compared to 30 days.

Table 2. IL6 and TNFA levels in the lung of rats following treatment with Camellia sinensis aqueous drink and methanol extract and exposure to
petrol fumes for 30 and 60 days. Each value represents the mean + SD. *P<.05 when compared to the corresponding value at 30 days. IL6,
interleukin-6; TNF-a, tumor necrosis factor-alpha.

IL-6 TNF-a
GROUPS
30 DAYS 60 DAYS 30 DAYS 60 DAYS
1(control) 430.26 + 22.09 480.88 + 82.07 170.98 + 75.42 215.41 £ 36.76
2(petrol fumes only) 297.49 + 155.39 287.53 + 98.95 464.92 + 242.85 384.10 + 151.60

3(500 mg kg * bw aqu drink

187.50 + 164.35

310.89 +40.99

676.08 +133.91

619.92+ 331.83"

+petrolfumes)

4(1000 mg kg * bw aqu drink

+petrolfumes) 142622828
-1 3
5(1500 mg kg ** bw aqu drink + 159.96 +118.35
petrol fumes )
-1
6(500mg kg ~ bw methanol extract + 127.79 + 1.53
petrol fumes)
-1
7(1000mg kg™ bw methanol extract 383.34 + 304.84

+ petrol fumes)

8(1500 mg kg * bw methanol

+
extract + petrol fumes) 369.13 £121.67

278.13 +18.48" 707.54 + 41.07 363.19 + 24.14"
303.52 +29.32 535.76 + 174.40 334.46 + 32.32
186.54 +10.21" 786.97 + 162.45 540.76 + 29.59
192.44 +125.37 732.85 +548.21 691.29 + 413.79
142.35 + 36.41" 305.66 +100.75 755.95 + 193.36"

Histopathological alterations in lungs of petroleum
fumes exposed - rats treated with Camellia sinensis

aqueous drink and methanol extract

Sections of the lung tissue show the different
morphologic effects of different exposure and treatment
on the intra-alveolar bronchioles (blue), vascular changes
(red), and the alveolar interstitium (yellow). At 30 days,
in both the aqueous drink and methanol extract treated
groups (Figures 4 and 5), control (A) showed normal
bronchiole whereas test control (B) showed distended
vessels with congestion (red), widespread interstitial
inflammation (yellow), congestion and hemorrhage,
peribronchial lymphocytic aggregate (blue). C (500mg
kg ™ b.w) and D (1000 mg kg  b.w) showed a slightly
recovering state when compared to test control. E (1500
mg kg * bw) showed peribronchial lymphocytic
infiltrate and edema (blue), distended vessel (red), focal
interstitial  inflammation

edema, and hemorrhage

(yellow). At 60 days, control (A) showed normal
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bronchiole whereas test control (B) showed a critical
case of peribronchial inflammation with lymphocytic
aggregate (blue) distended vessels with congestion (red),
focal interstitial inflammation, edema, hemorrhage
(yellow). For the aqueous drink, C (500 mg kg * b.w), D
(1000 mg kg " b.w) and E (1500 mg kg * b.w) shows a
better recovery state when compared to test control
(Figure 6). For the methanol extract, C (500 mg kg ™
b.w) shows a recovery state, D (1000 mg kg ™ b.w)
showed peribronchial lymphocytic infiltrate and edema
(blug), (red),

inflammation edema and hemorrhage (yellow) which

distended  vessel focal interstitial
may be due to alcoholic effect and E (1500 mg kg ™ b.w)
showed peribronchial lymphocytic aggregate (blue),
distended vessels with congestion (red) and mild

interstitial inflammation (yellow) (Figure 7).
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Figure 4 (a) Photomicrograph of G1 (control) at 30 days (b) Photomicrograph of G2 (exposed to petrol fumes only) at 30 days (c) Photomicrograph
of G3 (500 mg kg ™* b.w aqueous extract + petrol fumes) at 30 days (d) Photomicrograph of G4 (1000mg kg ™ b.w aqueous extract + petrol fumes) at
30 days (e) Photomicrograph of G5 (1500mg kg  b.w aqueous extract + petrol fumes) at 30 days showing intra-alveolar bronchioles(blue), vascular

changes(red) and the alveolar interstitium(yellow). All photomicrographs were stained with hematoxylin and eosin (H&E) stain and viewed at X100

magnification.
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Figure 5. (a) Photomicrograph of G1 (control) at 30 days (b) Photomicrograph of G2 (exposed to petrol fumes only) at 30 days (c) Photomicrograph
of G3 (500mg kg ™ b.w methanol extract + petrol fumes) at 30 days (d) Photomicrograph of G4 (1000mg kg * b.w methanol extract + petrol fumes)
at 30 days (e) Photomicrograph of G5 (1500mg kg  b.w methanol extract + petrol fumes) at 30 days showing intra-alveolar bronchioles (blue),
vascular changes (red) and the alveolar interstitium (yellow). All photomicrographs were stained with hematoxylin and eosin (H&E) stain and viewed
at x100 magnification.

504



Joy O. Uba et al / Journal of Chemical Health Risks 13(3) (2023) 497-509

Figure 6 (a) Photomicrograph of G1 (control) at 60 days (b) Photomicrograph of G2 (exposed to petrol fumes only) at 60 days (c) Photomicrograph
of G3 (500 mg kg ™ b.w agueous extract + petrol fumes) at 60 days (d) Photomicrograph of G4 (1000 mg kg b.w aqueous extract + petrol fumes) at
60 days (e) Photomicrograph of G5 (1500 mg kg ™ b.w aqueous extract + petrol fumes) at 60 days showing intra-alveolar bronchioles (blue), vascular
changes (red) and the alveolar interstitium (yellow). All photomicrographs were stained with hematoxylin and eosin (H&E) stain and viewed at x100

magnification.
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Figure 7. (a) Photomicrograph of G1 (control) at 60 days (b) Photomicrograph of G2 (exposed to petrol fumes only) at 60 days (c) Photomicrograph
of G3 (500 mg kg ™ b.w methanol extract + petrol fumes) at 60 days (d) Photomicrograph of G4 (1000 mg kg ™ b.w methanol extract + petrol fumes)
at 60 days (e) Photomicrograph of G5 (1500 mg kg ™ b.w methanol extract + petrol fumes) at 60 days showing intra-alveolar bronchioles (blue),
vascular changes (red) and the alveolar interstitium (yellow). All photomicrographs were stained with hematoxylin and eosin (H&E) stain and viewed
at x100 magnification.

DISCUSSION
Oxidative stress results from the accumulation of either enzymes such as superoxide dismutase (SOD) and
reactive oxygen species following an increase in the catalase (CAT) or non-enzymes such as glutathione
production of these species and a decline in the ability of (GSH). Hence measuring the levels of these antioxidants
antioxidants to scavenge them. The antioxidants are after exposure to a toxicant is a way to determine the
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extent of oxidative damage to the cell. In this study, the
exposure of experimental animals to petrol fumes
triggered oxidative stress. This may be due to the
presence of the volatile organic compounds: benzene,
toluene, ethylbenzene, and xylene. The antioxidant
enzymes SOD and CAT serve as a defense in eradicating
free radicals produced by oxidative stress. SOD reduces
the superoxide anion (O?) to hydrogen peroxide (H,0,)
and oxygen (O% whereas CAT works with the non-
enzymatic antioxidant glutathione to reduce H,O, to
water (H,O) and oxygen. The increased MDA level and
decreased SOD, CAT, and GSH in the petrol fumes-only
group suggests that exposure to petrol fumes led to
oxidative stress in the lungs by consuming the enzymatic
and non-enzymatic antioxidants. The alterations in pro-
inflammatory cytokines in this study indicate that there
was oxidative stress and inflammatory responses
mediated tissue injury in the lung of rats in the petrol
fumes-only group. This was further confirmed in the
histopathological result. This is in agreement with
various studies where petrol fumes exposure resulted in
decreases in CAT, SOD and GSH, and an increase in
MDA [23, 29 - 31].
different doses of Camellia sinensis aqueous drink or
methanol extract increased CAT, SOD, and GSH levels
and decreased MDA levels in the lungs when compared

Pre-treatment of albino rats with

to the petrol fumes-only group. Therefore petrol fumes
may be a pro-oxidant that leads to oxidative stress and
causes oxidative damage whereas Camellia sinensis
showed some antioxidant properties as well as reduced
extent of cellular damage due to oxidative stress.
Phytochemicals found in Camellia sinensis leaves
obtained from the same location as the one used in this
study include flavonoids, saponins, alkaloids, steroids,
triterpenes, cardiac glycosides, and tannins [14] with
flavonoids being the most abundant. The major
polyphenol constituents of the tea plant are flavan3-ols
otherwise known as catechins such as epigallocatechin
(EGC), epigallocatechin-3-gallate (EGCG), epicatechin
(EC), epicatechin-3-gallate (ECG) with EGCG as the
most abundant and active compound [32]. Flavonoids
have high antioxidant activity as they possess a hydroxyl
(OH-) group which acts as a hydrogen donor and also
can donate electrons via resonance from their conjugated

double bonds to reactive oxygen and nitrogen species
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thereby inhibiting the formation of free radicals [33].
Flavonoids also possess anti-inflammatory properties
[34]. Other phenolic compounds are known to be metal
chelators which reduce free radicals formation [35]. They
also inhibit cytochrome P450 isoforms such as xanthine
oxidase, lipo-oxygenases, and cyclooxygenase which are
important in the formation of free radicals [36].
Catechins especially produce phase Il detoxification
enzymes such as Glutathione-S-transferase (GST) which
in turn leads to an increase in GSH levels [37].

Camellia sinensis is also rich in vitamins C and E which
possess antioxidant properties. Vitamin C is relevant in
breaking the chain and neutralizing OH-, superoxide, and
H,0, radicals, and reducing lipid peroxidation [38].
Vitamin E neutralizes singlet oxygen molecules thus
preserving the cell membrane [39]. An increase in
enzymatic and non-enzymatic antioxidants as seen in
Camellia sinensis treated groups means a decrease in free
radicals.

Tumour necrosis factor a (TNF-a) is important to
produce cytokines in the cell [40] as well as regulating
the production of cytokines. In this study, TNF-a
increased in the petrol fumes-only group and all treated
groups when compared to the control at 30 days whereas
at 60 days the levels reduced in all aqueous drink-treated
groups when compared to petrol fumes only group.
Increases in TNF-a levels may be due to increased nitric
oxide (NO)
superoxide anions are present [41,42]. At 30 days, IL6

level that forms peroxynitrite when
levels decreased in all aqueous drink-treated groups and
the met 500 mg kg * b.w group but increased in the higher
doses of methanol extract (1000mg kg *and 1500mg kg ?).
This may be due to an increased alcohol effect associated
with an increased dose of methanol extract whereas, at
60days, all treated groups reduced significantly when
compared to the control. At 60 days, the increase in IL6
seen in the aqueous drink-treated groups when compared
to the petrol fumes-only group may be due to liver
regeneration since IL6 is essential for liver regeneration
[43]. The antioxidant defense system protects the cells
and tissues from the harmful effects of free radicals [44,
45] thus if the antioxidants are depleted, cell and tissue
integrity are lost. This could explain the edema,
peribronchial lymphocytic infiltrate, and distended vessel

of lung tissue seen in the histopathological study of the



Joy O. Uba et al / Journal of Chemical Health Risks 13(3) (2023) 497-509

lungs after exposure to petrol fumes. A study by [46]
reported that exposure to petroleum hydrocarbons
impairs type Il pneumocytes which leads to decreased
production of surfactant and alveolar collapse,
ventilation- perfusion mismatch as well as hypoxemia.
This consequently leads to interstitial inflammation,
hemorrhagic alveolitis, intra- alveolar hemorrhage and
edema, bronchial necrosis, hyperemia, and vascular
necrosis [46]. These histological changes may be due to a
combination of mechanisms involving the inhibition of
enzymatic and non-enzymatic antioxidants, increased
generation of reactive oxygen and nitrogen species, and
inflammatory responses.

GSH plays an important role in neutralizing oxidative
stress-induced injury in the epithelial cells of the lungs
and abating the pro-inflammatory processes [47]. The
findings from this study reveal that inhalation of petrol
fumes is a risk factor in pulmonary pathologies however
intake of Camellia sinensis provides a protective effect
against oxidative stress and inflammation-induced
pathologies. The benefits were more with the Camellia
sinensis aqueous drink and low dosage (500mg kg * b.w)
of methanol extract. Caution should however be applied
when using higher doses (1000mg kg *, 1500 mg kg * b.w)

of methanol extract.
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