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Abstract

Paracetamol, which is a good analgesic and antipyretic when used in therapeutic doses, becomes a very damaging drug in overdose. In
particular, it causes hepatotoxicity and may cause liver failure in the future. Prunus laurocerasus extracts used in the study are a natural
fruit with proven antioxidant capacity in previous studies and have protective properties in many diseases. The aim of the present study
is to determine the hepatoprotective property of this extract in the damage induced by paracetamol. For this, the experiment was designed
in 5 different groups and each group was determined to have 6 experimental animals. No treatment was given to the control group
(Group 1). Group 2 was determined as positive control as N-acetyl-cysteine (NAC-150 mg/kg+paracetamol) in accordance with the
literature. The treatment groups were determined as Prunus laurocerasus water and ethanol-water (400 mg/kg+paracetamol). The last
group was paracetamol, which was given to animals at a dose of 2 mg/kg. Paracetamol administered in the liver and stomach
significantly increased lipid peroxidation (LPO) and nitric oxide (NO) levels. It also caused a decrease in glutathione (GSH) levels,
superoxide dismutase (SOD) and catalase (CAT) enzyme activities. With the applied extracts, these rates increased significantly to the
level of healthy tissue. The obtained data reveal that these extracts have hepatoprotective properties.
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Introduction

Paracetamol, a widely used analgesic and antipyretic drug, has a safe
profile when used in therapeutic doses. The therapeutic dose has been
determined as 4 g/day daily, but when this amount is doubled, dose-
related hepatotoxicity develops and severe liver damage occurs. At the
same time, it is not possible for other organs to be unaffected [1,2].
Paracetamol contributes to 80% of the liver failure cases associated with
drugs [3]. Although there are many examples around the world, the most
common cause of acute liver failure is the use of paracetamol. It has also
been stated that overdose use in the United Kingdom has a high mortality
rate [4-7]. The metabolite responsible for the damage caused by
paracetamol is N-acetyl-p benzoquinone imine (NAPQI). Small amounts
of paracetamol are converted to the highly reactive metabolite N-acetyl-
p-benzoquinonimine (NAPQI) by cytochrome P450 enzymes in
mitochondria. NAPQI is detoxified by conjugation with hepatic
glutathione (GSH) to form conjugates of mercapturic acid and cysteine,
which are non-toxic and excreted in the urine. However, at high doses,
this metabolite saturates cellular glutathione and causes less NAPQI
neuralization. The overproduction of NAPQI causes overproduction of
reactive oxygen species, membrane damage, mitochondrial disorders, and
many inflammatory reactions. Thus, in hepatocytes, NAPQI can form
protein adducts with intracellular proteins. This structure can lead to DNA
fragmentation, oxidative stress, liver failure and even hepatocyte death
[8]. The current treatment for paracetamol toxicity is N-acetyl-L-cysteine
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(NAC). Being a very good glutathione precursor and store, NAC acts by
increasing the GSH available for conjugation with NAPQI. Especially in
experimental studies, paracetamol toxicity in rats has been tried to be
expressed by determining it with oxidative stress parameters.

Recently, interest in natural dietary antioxidant compounds has increased
in order to prevent damage in many health problems caused by oxidative
stress [9,10]. For this reason, it has been stated in some studies that high
fruit consumption can reduce the risk of certain diseases such as
hepatotoxicity, cancer, cardiovascular and coronary heart diseases,
diabetes and atherosclerosis. Laurocerasus officinalis Roem selected in
the present study. (Cherry laurel) is grown as a native fruit on the Black
Sea coast of Turkey and is called “Taflan” or “Karayemis” in the region
[11]. It is known that the fruit of L. officinalis is a rich source of natural
antioxidant substances such as phenolics (chlorogenic acid, phenolic
acids, anthocyanins, vanillic acid) and ascorbic acid [12,13]. Some studies
have shown that L. officinalis fruit has a radical scavenging effect against
superoxide and 2,2-diphenyl-1 picrylhydrazil (DPPH) radicals. In line
with this information, the present study has been planned and it will be
determined that liver damage caused by excessive use of paracetamol can
be prevented with L. officinalis.

Matenrials and Method
Chemicals
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All chemicals for laboratory experimentation were purchased from Sigma
Chemical (Germany). Ketamine (80 mg/kg) and xylazine (10 mg/kg) used
in sacrification processes were obtained from a legal seller.

Plant material and extraction of plant material

Prunus laurocerasus fruits were used as study material in the research and
were obtained from a vendor selling dried fruit. The dried fruits obtained
were freed from their seeds. After trituration with liquid nitrogen, it was
placed in a Soxhlet instrument bottle. It was extracted with water and
ethanol-water solvents separately in a shaking water bath for seven days.
Then, the extracts, which were filtered and dried, were put into the test
when they were turned into powder.

Animals, Treatments and Ethical Approval

30 Wistar albino experimental animals weighing 250-300 gr were
obtained from Saki Experimental Animals in Ankara. The ethical
approval was obtained from Giresun University Animal Experiments
Local Ethics Committee for the applications (2019/14). The animals
provided were kept in the same conditions and tested after seven days.
First of all, the animals were divided into five different cages according
to their weight, with six animals in each cage. The control group received
no treatment. Prunus laurocerasus water and ethanol water extract were
administered orally to two groups at a dose of 400 mg/kg. NAC, whose
positive activity is known, was also added to another group was given
orally at a dose of 150 mg/kg determined in the literature. The
paracetamol group, which is the negative control group, was given orally
at 2 g/kg dose (1% CMC in 1X PBS 2 ml per rat). The paracetamol was
administered to all groups one hour after all treatments were completed.
After 24 hours following the experiment, the all animals were sacrificed
at a high dose and biochemical parameters were examined in the tissues.

Biochemical investigation

The NOXx Level

NOx levels in the samples were determined by the spectrophotometric
method of Miranda et al. (2001) [14].

Catalase (CAT) activity

Decomposition of H202 in presence of catalase was at 240 nm [15].
Catalase activity was defined as the amount of enzyme required to
decompose 1 nmol of H202 per minute, at 25°C and pH 7.8. Results were
expressed as mmol/min/mg tissue.

Superoxide dismutase activity
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SOD activity was measured according to the principle of superoxide
radical formation of xanthine [16]. SOD activity was then measured at
560 nm by the degree of inhibition of this reaction.

Total glutathione (GSH) determination

The amount of glutathione is determined according to the method of
Sedlak et al. With homogenates compatible with the literature, glutathione
in tissues is expressed as nmol/g [17].

Lipid peroxidation (LPO) determination

The level of lipid peroxidation was determined with the homogenates
prepared in accordance with Ohkawa's method. Data obtained were
expressed as nmol/g tissue [18].

Statistical analyses

The results were made using the appropriate SPSS program. Statistical
differences were determined by the ANOVA test. Multiple comparisons
were expressed by Duncan. Significance was determined according to
p<0.05.

The effects of Prunus laurocerasus fruits extracts on liver and
stomach tissue antioxidant levels on paracetamol-induced
hepatotoxicity in rats

SOD, CAT enzyme activities and NOx, LPO and GSH levels were
determined in all rat tissues. The antioxidant enzyme levels and the
protective properties of the extracts were expressed. The data obtained are
shown in Tables 1-2 and figures. First of all, the toxicity shown in Table
1 belongs to the liver tissues, and it was determined that the administered
paracetamol caused a significant increase in NOx and LPO levels (Table
1-2, Fig. 1). In positive control NAC treated tissues, this increase was
reduced to a level close to healthy. This decrease can be said for both
types of extracts applied in the same way. Again, CAT and SOD enzymes
and GSH levels were found to be quite low in the paracetamol group
administered. The compared to healthy tissues, this level was significantly
increased in tissues where NAC and extracts were applied (p<0.05).
Antioxidant enzymes shown in Table 2 express the protection in gastric
tissues. The NOx and LPO levels were found to be quite high compared
to the healthy tissues with administered paracetamol (Fig. 1).

NAC and extracts showed their protective properties by reducing this
increase significantly. SOD and CAT enzyme activities and GSH levels
were found to be quite low with paracetamol applied (Table 1-2, Fig. 2).
Again, both types of extracts NAC and increased this decrease
significantly (p<0.05).

Treatment M MO Lewvel Agmount of Agmount of SOD Activity CAT Activity
(mmolfmng; PO GS5H (mmmol/min/mng (o l/mins/mg;
tisswue) (mmol/mg; tissue) tissue)
[rl..ulol,-"g tissue)
tissue)
Healthy (control) o 22 .6+1 Sa 91.1+0.5a 5.75+1.5d 5.0x0.3e 24 400 9d
Paracetamol (Z2g/kg) o 69 5+0 Cd 162 .0+0.8d 2 00+0.2a 0.9+0.04a 10.6+0.6a
MN-acetyl-cwsteine o 2901 1 95.3+1 .0t 4.74+01c 43002 19.5+H0.0c
(INAC 150 mpylkg)
Prumnns laurocemsus 6 37. 71 3¢ o0 O] Oc 3.264+0.2a,b 3.84+02c 1733030
(ethanol-water exTact
400me/kg)
Prioms Inurocernsnus o 40.5+0.Fc 100641 2c 3090 1b 29+01b 15.8+0.8b
(water exTact
A00me/ke)

Means in the same column by the same letter are not significantly different to the One-way ANOVA (p<0.05).Mean damage index + SE of six animals

in each group.

Table 1: Effects of Prunus laurocerasus extracts and healthy groups on the amount of GSH, LPO, NO, activities of SOD and CAT in paracetamol-
induced rat liver tissue.

Auctores Publishing LLC — Volume 5(4)-097 www.auctoresonline.org
ISSN: 2637-8914

Page 2 of 5


http://www.auctoresonline.org/

[

. Nutrition and Food Processing

Treatment N | NO Level Amount of Amount of SOD Activity CAT Activity
(nmol/mg LPO GSH (mmol/min/mg (mmol/min/mg
tissue) (nmol/g (nmol/mg tissue) tissue)

tissue) tissue)

Healthy (control) 6 | 17.44%0.6a 34.2+1.4a 3.5#0.1c 4.13+0.3c 19.21+0.7d

Paracetamol (2g/kg) 6 | 62.95+5.9 72.7+3.02d 0.8+0.1a 1.50+0.2a 10.00+0.7a

N-acetyl-cysteine (NAC 6 | 26.10+1.8a,b 42.0£0.6b 3.1+0.1c 3.79+0.1c 16.72+0.5¢

150 mg/kg)

Prunus laurocerasus 6 | 31.96+2.5b 48.4+0.7¢c 1.9+0.1b 3.0310.1b 12.70+1.0b

(ethanol-water exract

400mg/kg)

Prunus laurocerasus 6 26.33+1.53,b 52.3+0.9¢ 1.5+0.3b 3.10+0.1b 13.00+0.6b

(water exract 400mg/kg)
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Means in the same column by the same letter are not significantly different to the One-way ANOVA (p<0.05).Mean damage index + SE of six animals

in each group.

Table 1: Effects of Prunus laurocerasus extracts and healthy groups on the amount of GSH, LPO, NO, activities of SOD and CAT in paracetamol-

induced rat stomach tissue.

Amount of LPO
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o N~
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_b_
Healthy (control) Paracetamol (2g/kg) NAC 150 mg/kg Prunus laurocerasus Prunus laurocerasus

(ethanol-water
exract 400mg/kg)

(water exract
400mg/kg)

Figure (1): Effects Prunus laourcerasus extracts on the amount of lipid peroxidation (LPO) in rat’s paracetamol-induced in rat liver tissues. Means
in the same column by the same letter are not significantly different to the One-way ANOVA
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(29/kg)

NAC 150 mg/kg Prunus laurocerasusPrunus laurocerasus

(ethanol-water
exract 400mg/kg)

(water exract
400mg/kg)

Figure (2): Effects Prunus laourcerasus extracts on the enzyme activities catalase (CAT) in rat’s paracetamol-induced in rat liver tissues. Means in
the same column by the same letter are not significantly different to the One-way ANOVA.
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Discussion

In the present study, the effect of P. Larurocerasus fruit extracts (water
and ethanol-water 400 mg/kg) on liver and stomach tissues was
determined in the experimental toxicity model created with paracetamol.
This effect was expressed biochemically by the antioxidant enzyme
mechanism. Paracetamol is one of the widely used analgesics and
antipyretics worldwide. It is a very reliable drug in therapeutic doses used
to relieve mild to moderate pain. However, it is known to cause liver
necrosis when used in excessive doses. In many studies, it has been
determined that excessive use causes an increase in reactive oxygen
species and a decrease in antioxidant enzyme levels due to this increase.
Along with these, it causes strong damage to some tissues, especially the
liver [19]. As a result of its oral use, the NAPQI compound is produced
by the cytochrome p450 enzyme in the tissues. This compound is
detoxified by glutathione, but in excessive use, glutathione deficiency
causes damage to structures such as lipid, protein, and DNA [20,21].
(Sasidharan et al., Prescott, 2000).

The damage to tissues is explained by the oxidative stress marker. As
shown in many studies, the use of paracetamol in high doses triggers
oxidative stress. Therefore, it has been reported that there is an increase
in lipid peroxidation due to increased oxidative stress [22,23]. This
increase prevents the formation of antioxidant defense systems in tissues.
The best indicator showing the onset of lipid peroxidation is the MDA
level, and its level rises with the increase in stress. In the present study, it
was determined that lipid peroxidation in liver and stomach tissues
obtained was quite high in the paracetamol group. The high levels of
MDA in the tissues prevented the antioxidant defense system from
working with free radical production. However, it is seen that the extracts
(400 mg/kg) applied to the treatment groups control this increase very
well and reduce lipid peroxidation. We can say that the increased MDA
level is activated and controlled by the antioxidant and phenolic
compounds in the extracts.

The antioxidant defense systems in the body have different effects in all
tissues. ROS usually attack macromolecules by producing superoxide
anion (Oz), hydrogen peroxide (H202), hydrogen peroxide by-products.
In the case of oxidative stress, although the body uses its defense system
to scavenge radicals, it cannot completely eliminate them. In such cases,
antioxidant enzymes try to prevent the effects of free radicals. The most
important of these enzymes is the SOD enzyme, which tries to eliminate
its harmful effects by converting the superoxide anion in the environment
to hydrogen peroxide. The low SOD activity in the paracetamol
administered group means that the hydrogen peroxide produced against
the increased superoxide anion is not sufficient. The superoxide density
in the environment means that the amount of SOD is low and the damage
is high. In the treatment groups, the excess of antioxidant molecules was
sufficient to remove the damage, and the enzyme defense system was
activated by increasing the amount of SOD [24,25]. The extracts have
been successful in preventing damage to the liver and stomach by the
superoxide anion. Another enzyme that shows antioxidant defense by
converting the hydrogen peroxide produced by SOD in the environment
to molecular water and oxygen is catalase. They show defense by working
in coordination with the CAT enzyme SOD. Therefore, it is normal to
have low CAT activity like SOD in the administered paracetamol group.
Prunus laurocerasus extracts protected the tissues from stress by
converting the hydrogen peroxide produced in the environment to more
water and oxygen. CAT activity was found to be quite high in the
treatment groups and the NAC group. The data obtained are compatible
with many studies [26,27].

GSH, which acts as a radical scavenger found in many mammalian
tissues, is an intermediate scavenger of paracetamol. Hydrogen perocists
support the antioxidant defense system by removing superoxide anions
and free radicals. The fact that the GSH level of paracetamol administered
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in the current study is quite low compared to healthy tissues is due to the
release of too much acetaminophen metabolite NAPQI in this group.
Since it plays a role in the detoxification of NAPQI, the GSH level was
found to be quite high in the treatment groups [8].

The another oxidant induced by paracetamol is NO. In the presence of
superoxide, it causes the formation of peroxynitrite, which is a strong
oxidant. Thus, an excessive amount of NO synthesis occurs through iNOS
in tissues given paracetamol. The peroxynitrite, which can easily react
with lipids in the cell membrane, causes damage. Normally,
peroxynitrides can be detoxified with GSH, but they cannot prevent this
in overdose. The existing GSH cannot keep up to prevent the damage of
peroxynitrites. Thus, it is expected that NO level is high in the groups
given paracetamol. However, this level was significantly reduced in both
types of the applied extracts. Both ethanol-water and water extract
reduced the damagein peroxynitrite formation by supporting antioxidant
activity.

The data obtained with some tudies are compatible[28-30].

In line with all this information, it has been determined that reactive
oXxygen species have a great contribution in the pathogenesis of liver and
stomach damage induced by paracetamol. The natural products that can
be used can help to remove this damage. In the present study, the
protectiveness was clearly determined at appropriate doses of Prunus
laurocerasus ethanol-water and water extracts. We can say that this fruit
can be easily consumed for liver and stomach protection.
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