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This study was aimed to investigate the effects of Melatonin at (10mg/kg)
on liver function enzymes AST,ALT,ALP activity and determination the
inflammatory marker CRP activity and total counting of WBC on rats
exposed to anticancer drugs Gemcitabine, and protective effects of
melatonin in the liver tissue.

Materials and Methods: sixty four adult male albino rats were used in this
study, weighing (250-350) gm at temperature 22+20C , The animals were
feeding and drinking water as needed . the animals were divided into 5 main
groups as follow : Group A( Control group n=8) given a daily D.W. Group
B:(melatonin group n=8)given a daily melatonin 10mg/kg/orally. Group C
(Gemcitabine n=16) this group was divided into two group according to
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,'\(,,Z‘{a\gﬁ{,‘ff: Gemcitabine_ d_ose (_25 and 50 mg/kg). Grgup D (prote_ctiv_e group n=16): this
Anticancer, group was divided into two group according to Gemcitabine dose (25 and 50
AST, mg/kg ) together with given a daily melatonin in dose (10mg /kg) orally.
éﬁl‘ Group E (protective and treatment group n=16) : this group was divided

Anti -inflammatory .

into two group according to Gemcitabine dose (25 and 50 mg/kg ). This
group was given a daily melatonin in dose (10mg /kg) orally as a treatment.
The results showed that melatonin reduced the activity of AST, ALT
enzymes compare with gemcitabine treated groups, While increased the
activity of ALP in A, B groups compare with gemcitabine treated groups ,
that induced by chemotherapy drug ,While decreased the activity of CRP
inflammatory marker in A, B groups compare with another groups that
treated with anticancer drug. Melatonin given protective effect on liver
enzymes and tissues from damaged that happened by Gemcitabine in two
different dose (25,50 mg/kg ) .
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Introduction

Inflammation is an the important response to tissue damaged by chemical and physical or biological factors,
then Increased production of free radical and oxidative stress rather than increased of liver damage and
hepatotoxicity can be induced by a variety of factors such as exposure to drugs and chemotherapy treatment [1].

Melatonin (N,acetyle-5-methoxytryptamin), is a natural hormone produced in different organs mainly
secrets by the pineal gland and other organs, it has many physiological function in the body like regulation
circadian rhythm and antioxidant effects by scavenges free radical especially by inhibits mitochondrial
permeability transition pore and activation the antioxidant enzyme [2]. Melatonin has contractility biological
mechanisms function used to treatment of cancer patients by prophylaxis of the both cancer advancement related
to symptoms and chemotherapy-spontaneous toxicity [3]. Many studies showed that melatonin have important
protective role in different types of liver injury and fibrosis and melatonin have shown that it regulate the
activation of the immune system, reducing chronic and acute inflammation, Experimental and clinical data
suggest that melatonin exerts its anti-inflammatory effects by modulating both pro- and anti-inflammatory
cytokines in various pathophysiological situations [4, 5]. Hepatocellular enzymes, such as alanine
aminotransferase (ALT) and aspartate aminotransferase (AST), are released following liver damage. is
markedly elevated in response to chemotherapy drugs [6] .

Evidence refers that melatonin exerts a variety of anticancer properties at different stages of tumor
progression and metastasis , Moreover, the combination of melatonin and chemotherapies has been reported to
Melatonin is considered to act directly at the mitochondrial level, where it reduces free radical formation and
also protects ATP synthesis, by stimulating key enzymatic complexes , Direct scavenging of free oxygen and
nitrogen species is also present at the mitochondrial level, by this activity the membrane against disruption and
supporting the continuity of the electron chain and to protect mitochondrial DNA [7].

improve the effectiveness of anticancer drugs, Melatonin significantly enhanced the cytotoxicity of the
Oxidative Medicine and Cellular Longevity chemotherapy drugs against cancer cells. Consistently, each of the
chemotherapy drugs with melatonin increased the ratio of cells entering mitochondrial apoptosis due to ROS
overproduction, mitochondrial membrane depolarization, and highly expanded DNA fragmentation [8,9].

The aim of this study was to investigate about the melatonin ability to reduce inflammatory mechanisms
during chemotherapy treatment by estimation inflammatory marker like CRP, total WBC and its protective
effects by decreases the levels of liver function enzymes like AST, ALT, and to inform about the protective of
melatonin on tissues like liver.

Materials and methods

Medication :
-Melatonin : the dose of orally melatonin (10 mg) dissolve in (Iml) distilled water to reach the final dose
10mg/kg of body weight.
-Gemcitabine : the dose of injected Gemcitabine was prepared from vial contain (1000 mg/10ml ) diluted
in distilled water to prepare final doses (25 and 50 mg/kg ) of body weight .
Animals : sixty four adult male albino rats were used in this study ,weighing (250-350)gm. with
temperature 22+2°C , The animals were feeding and drinking water as needed, the animals were divided
into 5 main groups as following :
Group A(control n=8 ): act as the pattern control group and was given a daily Distal water in dose
(1ml/kg) orally through the gavage tube for 21 days and from 19" day until 21" day of experiment an
intraperitonial (1.P) injection of distilled water (D.W) at volume (1ml/kg) was given one hourly after oral
D.W management.
Group B (melatonin group n=8 ): was given a daily melatonin in dose (10mg/kg) orally ( the dose of
melatonin was prepared daily by dissolving in distilled water) for 19 days and I.P of distilled water
(1ml/kg) for 3 successive days from each one 19" day hoed 21" day of experiment one hourly after
distilled water management.
Group C (gemcitabine n=16): this group was divided into two group according to gemcitabine dose (25
and 50 mg/kg ). This group was given a daily distal water in dose(1ml/kg) orally for 19 days and I.P of
gemcitabine(25 and 50 mg/kg )for 3 consecutive days from 19" day until 21" day of experiment one daily
after distal water management.
Group D (protective group n=16):this group was divided into two group according to gemcitabine dose
(25 and 50 mg/kg ). This group was assumption a daily melatonin in dose (10mg /kg) orally for 19 days and
from 19™ day until 21" day of experiment I.P of gemcitabine dose (25 and 50 mg/kg )was assumption one
daily after melatonin dose.
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Group E (protective and treatment group n=16) :this group was divided into two group according to
gemcitabine dose (25 and 50 mg/kg). This group was assumption a daily melatonin in dose (10mg /kg)
orally for 19 days and from 19" day until 21" day of experiment 1.P of gemcitabine at dose (25 and 50
mg/kg ) was given one hourly after melatonin dose. Then this group continuous treatment by melatonin till
day 28.
At day 21and two hours next the last treatment , total animals of all group (Except group E) at 4 weeks
were located below light Ether anesthesia in for the blood sample assemblage for biochemical analysis and
organs (liver) were scratch and placed in 10% buffered formalin for histological examination.

Blood collecting

Blood samples were collected by withdrawn from retro-orbital venous plexus under light ether
anesthesia using micro hematocrit capillary tubes and gathered in Eppendorf tube and prevented to clot at room
temperature for 15 minute and centrifuged at 3500 rpm for 20 minute to derive readily apparent serum which
were stored in a deep freezer at (-20°C) for subsequent measurements.

Biochemical and blood marker measurement

the activity of AST,ALT, was determination according to [10], when ,WBC measured by Auto Hematology
Analyzer ,CRP inflammation marker was measured by Enzyme linked Immunosorbent assay (ELISA)KIT from
sigma Aldrich company.

Histological tissues Examination:

At the end of experimentation all rats of each group were immolation (Exception)last group (protective
and treatment group) at 4 weeks from stated experiment)by cervical dislocation, specimens from liver, liver
were derived and then refined for light microscopically testing as follows:

The samples of tissue fixation in 10% buffered formalin then preparation with water and dehydrated
through heaving alcohol concentration (70%/24hrs, 80%/1hr, 90%/1hr and 100% for two exchanges lhr /each
step), The samples were absolved by two exchanges of xylene, 10 minutes / each alteration ,Penetrate of the
samples with clear white paraffin wax in an oven at 58°C,two exchanges 2hrs/ each pace then inserted as an
integral part in paraffin wax that was plugged in the tissue container, Then sliced the paraffin block by arotary
microtome at 4-6um sections, then put in the circular water bath at 45C° [11].

Statistical analysis

Data analysis performed by using SPSS version 19 for windows software the differences between groups
were statistically analyzed by one-way analysis at variance (ANOVA), the differences were considered
significant at P< 0.05.

RESULTS

Figure (1, 2) show significantly decreases in AST and ALT in A and B groups at P<0.05 compared with
gemcitabine at dose (25,50) mg/kg in group D treated melatonin 10mg/kg more than 2 weeks protective group
before administration of gemcitabine we found that AST,ALT enzymes concentration reduced in comparison to
group C that treated with gemcitabine alone .also we found that the melatonin in 10mg/kg pre and post
gemcitabine in (25,50)were more significantly reduction in value of AST and ALT.

Figure (3) show significantly increased in total WBC count in Aand B groups at P<0.05 compared with
gemcitabine at dose (25,50) mg/kg when in D protective group treated with melatonin 10mg/kg we found WBC
count increased compare with Cgroup treated with gemcitabine alone, also we found melatonin in 10mg/kg pre
and post treated with gemcitabine (25,50) has more significantly increased in WBC value.

Figure (4) show significantly decreased in CRP inflammatory marker in A and B groups at P<0.05 compare
with gemcitabine at dose (25,50) mg/kg when in group D treated melatonin 10mg/kg for 2weeks before
administration of gemcitabine we found CRP decreased compare with C group treated melatonin 10mg/kg for 2
weeks before administration of gemcitabine we found CRP value decreased with C group treated with
gemcitabine alone ,also we found melatonin in 10mg/kg pre and post treated with gemcitabine (25,50) has
more significantly decreased in CRP value.
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Figure 1. Effect melatonin on aspartate aminotransferase AST p<0.05.
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Figure 2. Effect melatonin on alanine aminotransferase ALT p<0.05.
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Figure 3. Effect melatonin on total white blood cells WBC p<0.05



Salwan W. Yousif /NTU Journal of Pure Sciences (2023) 2 (2) : 6-14

CRP

[ control Omelatonin Mg25 #g50 M m+g25 Em+50 M m+g25+m O m+g50+m

392.7

f
MAENNN

70038 1701

m+g50+m m+g25+m m+50 m+g25 g50 g25 melatonin control

Figure 4. Effect melatonin on C reactive protein CRP p<0.05

Effect of melatonin treatment on Histopathological examination:

The microscopically examination of liver section from control and melatonin groups showed no evidence
of histological abnormalities and show regular hepatocytes and architecture details and normal portal areas no
pathological changes observed .

In group C gemcitabine (25,50) mg/kg show many changes noticed in the sections included congested in
the in portal veins and infiltrations of inflammatory cells and vacuolization of cytoplasm ,necrosis and
dilatation of sinusoids and filtration of lymphocytic inflammatory cells were noticed, then in group D
protective of melatonin and gemcitabine (25,50) mg/kg show moderate degradation and congestion of
hepatocytes, there was moderate filtration and congestion and hemorrhage of hepatic tissue, group E protective
and treatment of melatonin show mild and few changes observed in architectural details in liver sections
compared with chemotherapy and melatonin groups slight necrosis and degenerative of hepatocyte .

Figure 1. Histological section of rat liver from the control group showing normal histological features represented by
hepatocytes (H), sinusoids (S), portal region (P), and central vein (CV). Hematoxylin-eosin stain, 100X
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Figure 2. Histological section of a rat liver from the group treated with melatonin only M at a dose of 10 mg showing the
normal histological features represented by hepatocytes (H), sinusoids (S), portal region (P) and central vein (CV).
Hematoxylin-eosin stain, 100X

Figure 3. Histological section of a rat liver from the drug-only group J at a dose of 25 mg showing cloudy degeneration
(cellular swelling), vacuolar degeneration (SC) of hepatocytes (VD), inflammatory cell infiltration (i) and portal vein
congestion (PV). Hematoxylin-eosin stain, 400X

Figure 4. Histological section of the liver of a rat from the group treated with drug only J at a dose of 50 mg showing
thrombo necrosis of hepatocytes (N), hypertrophy of each other (H), dilatation and congestion of the sinusoids (S) and
infiltration of inflammatory cells (i). Hematoxylin-eosin stain, 100X
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Figure 5. Histological section of the liver of a rat from the group treated with 10 mg of melatonin and J25 drug, showing the
normal shape of hepatocytes (H) and slight congestion in the sinusoids (S) and central vein (CV). Hematoxylin-eosin stain,
100X

Figure 6. Histological section of a rat liver from the group treated with 10 mg of melatonin and J50, showing normal
hepatocytes (H), congestion in sinusoids (S), central vein (CV), portal vein (PV), and inflammatory cell infiltration (i).
Hematoxylin-eosin stain, 100X

Figure 7. Histological section of the liver of a rat from the group treated with melatonin 10mg and the drug at a dose of 25
mg then melatonin M showing the normal shape of hepatocytes (H), sinusoids (S), central vein (CV) and portal vein
congestion (PV). Hematoxylin-eosin stain, 100X
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Figure 8. Histological section of the liver of a rat from the group treated with melatonin 10mg and the drug at a dose of 50
mg, then melatonin M, showing the normal shape of hepatocytes (H), central vein (CV), dilatation of the sinusoids (S),
portal vein congestion (PV) and slight infiltration of inflammatory cells (i). Hematoxylin-eosin stain, 100X

DISCUSSION

The current study showed that chemotherapy drugs are the most relevant treatment options in cancer
therapy, inspite of their documented efficacy, have many side effects which are closely related to inflammation,
Chemotherapeutic drugs as gemcitabine can induced damaged in liver and another organs and can produced
different changes in liver function and intracellular enzymes released in to circulation after necrosis and
inflammation of hepatocytes like AST, ALT [12, 13].

Inflammation is an essential response to tissue injuries induced by physical and biological reasons, Several
studies have indicated the role of melatonin in reducing the side effects and hepatotoxicity caused by the use of
chemical treatments in humans and many laboratory animals. [13, 14]. melatonin has several important anti-
inflammatory effects related to a direct interaction with specific binding sites location in lymphocytes and
macrophages and blocking of the transcriptional factors that triggers pro-inflammatory cytokine production
[13,14] , Melatonin, due to its anti-inflammatory property, has been considered as a protective agent in cancer
therapy in several studies using both in vivo and in vitro [14, 15].

In this study melatonin in 10mg /kg proved ability to decreases the levels of liver function enzymes and
reduction the inflammation marker CRP and this ability agree with [15, 16]. Melatonin may also exhibit
anticancer and protective oncostatic activity through several mechanisms, including inhibition of cancer cell
proliferation, decrease in oxidative stress, and increase in immune system activity. Melatonin exhibits potent
anti-inflammatory, antioxidant and fibro suppressive activities against thioacetamide-induced hepatic
fibrogenesis via the suppression of oxidative stress, DNA damage, pro-inflammatory cytokines, and fibrogenic
gene Transcripts , Melatonin protects against lipid-induced mitochondrial dysfunction inhepatocytes and
inhibits stellate cell activation during hepatic fibrosis in mice [17].

Chemotherapeutic drugs like gemcitabine can produce many histological alteration in the tissues causes
lipophilic compounds ,metabolic pathways are include a series of steps that modify the parent molecule and
induced irreversible cellular injury damaged recruitment of inflammatory cells, on the other hand acute necrosis
of liver due to complication of gemcitabine administration in cancer patient and agreement with several studies
like this [18, 19].

Melatonin in this study improved its ability to reduce the changes and histopathological damaged in liver
tissues that happened by gemcitabine drug indifferent concentration ,and produces more protective, Melatonin
has been shown to have anti-inflammatory effect through multiple mechanisms, It reduces macromolecular
damage in all organs by scavenging free radicals ,These result finds are antecedently trace and supported by
many studies [19, 20] and researchers who declared that use of antioxidant agents to normalizing the
histological changes induced by chemotherapy anticancer drugs ,the role of antioxidant hormone melatonin is to
inhibition the oxidative damage and prevent metastasis and cell proliferation [19, 20, 21]. Finally we investigate
in this study the oral administration of melatonin to rats significantly diminished hepatic ALT and AST, and
decreases the hepatocellular damaged, this results agreed with many studies [21, 22, 23].
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