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Abstract

Environmental pollution with heavy metals like lead has become a matter of concern, the
accumulation and multi-systemic toxicity of lead affect most body organs and its toxicity is related
with many pathological changes, especially on liver. 18 Sprague-Dawley rats weighting 160-250g of
both male and female were included; the animals were divided with randomness into three groups, 6
rats each group: 1% group: Rats were orally inoculated with 0.3 ml saline, after 1 hour, intraperitoneal
(IP) injection of 100 pl of saline was given (Control). 2" group: Rats received daily IP injection (20
mg/kg body wt.) of immediately preparation lead acetate for 5 days, the dose and route of
administration were chose based on previous research. 3 group Rats in this group received
vinpocetine and lead as the following; at first vinpocetine administered orally by gavage tube in a
dose of 3mg / kg every day for five days alone and then lead injection started in a dose of 20 mg/kg
and continued for 10 days with oral vinpocetine dose where vinpocetine administered 1hr before
lead. After 24 hrs (end of management period), each rat was anesthetized by diethyl ether.

Liver homogenates were done; then interleukin-1 beta (IL-1B), interleukin-10 (IL-10), tumor
necrosis factor-alpha (TNF-a) and caspase 3 were estimated.

Lead was significantly (P < 0.05) raised IL-lbeta, TNF-o and caspase 3, whereas it
significantly (P < 0.05) reduced IL-10 levels. On the other hand, vinpocetine significantly (P < 0.05)
lowered IL-1beta, caspase 3 and it significantly (P < 0.05) raised IL-10 but it didn’t significantly (P >
0.05) reduce TNF-a.

Vinpocetine may have potential hepatoprotective effect against lead-induced toxicity.
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Introduction

Heavy metals have considered a matter
of concern for environmental pollution. one of
those metals is lead. Exposition to it has
become widespread because of the expanded
uses of lead as building material, ceramic
glazes, lead pigments, in special sort of
batteries and many other utilizes ®. vehicle
combustion of leaded gasoline formed 90%
environmental lead contamination @. There
are no safe exposition levels of lead therefore
it is a pivotal to control its levels in air, food,
drinks that we consume ©. Moreover, lead
exposure has been increased 100 folds above
the natural levels @, Studies detected that one
third amount of lead that entered to the body
stored in the liver followed by kidneys ©9,
Liver is a vital organ responsible for many
vital functions like production of clotting
factors, nutritional processing and metabolism
of cholesterol and glucose ©.  This
accumulated lead  will cause irreparable
hepatocyte brutal and disrupts liver function
even though chelating agents used ©®. The
mechanism by which lead intoxicate liver is
not well known but oxidative stress and
transcription factors activation plus alteration
of DNA may have a role & 7 & Besides,
inflammation may mediate a role in liver
toxicities of lead ®, studies showed that males
with high lead blood levels have leukocytosis
and elevated blood levels of tissue necrosis
factor- alpha ©. In addition, DA KHAN and
his colleagues found in occupational workers
correlate the elevated inflammatory mediators
with high blood levels of lead in the %

The latest treatments approved to
relief hepatic intoxication with lead were
often chelators such as "meso-2,3-
dimercaptosuccinic acid (DMSA) and
monoisoamyl DMSA (MIADMSA)", which
are often toxic and fail to chelate the

intracellular lead because of its hydrophilicity
(1

Vinpocetine have protective activity to
many organs like brain, liver and heart via its
voltage gated sodium and calcium channel

blockade plus its antioxidant and anti-
inflammatory  activity.  Vinpocetine is a
synthetic  ethyl ester of vinca alkaloid

vincamine that is an alkaloid extracted from
the periwinkle plant, it is well known
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worldwide as cerebroprotective agent
contributes to improve and maintain brain
functions so indicated for the treatment of
memory disturbances, cognitive impairment,
stroke and dementia.l®It has an excellent
safety profile, no reports of any toxicity for
long-term use at a therapeutic dose up to
date.l! Vinpo is a multi-action agent with
different pharmacological targets, it acts as a

vasodilator, inhibitor of cyclic nucleotide
phosphodiesterase 1  (PDE1), voltage-gated
sodium  channels, calcium channels and

increases glucose and oxygen utilization in the
brain. It also has anti-oxidation, anti-
inflammatory, anti-thrombosis effect. (216) |
This research was purposed to evaluate
activity of vinpocetine against liver toxicity
instigated by lead acetate in rats. which was
introduced to investigate liver toxicity of lead
in rat through estimation of TNF-alpha, IL-10,
caspase 3 and, IL-1B in addition to the
possible  prophylactic role of vinpocetine
against lead hepatotoxicity.
Materials and Methods
Research animals

18 rats weight 160-250g of both male
and female were included in this study; the
animals were acclimatized for one week
before any experimental procedures. The
animals were divided at random and kept at a
temperature  of 25+5°C  while  receiving
commercial feed in the form of pellets and
access to tap water during the experiment.
Materials

Vinpocetine  (capsule 10 mg) was
obtained from Americ Medic Science (USA).
Lead acetate (powder) was obtained from
Fluka Chemical, Turkey.

Research Design

18 Sprague-Dawley rats were divided with
randomness. The first group: Rats were orally
inoculated with 0.3 ml saline, after 1 hour,
intraperitoneal (IP) injection of 100 pl of
saline was given. This group considered as
control; second group: Rats received daily IP
injection (20 mg/kg body wt.) of immediately
preparation lead acetate(100mg lead acetate
dissolve in 20 ml N.S) for 5 days ,the dose
and route of administration were chose based
on previous research @7, Third group: Rats in
this group received vinpocetine and lead as
the following; at first vinpocetine
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administered orally by gavage tube in a dose
of 3mg /kg every day (dissolved in normal
saline) for five days alone and then lead
injection started in a dose of 20 mg/kg and
continued for 10 days with oral vinpocetine
dose where vinpocetine administered  1hr
before lead (8-20),

After 24 hrs (end of management period),
each rat was anesthetized by diethyl ether,
then the homogenate was prepared from liver
which was extirpated from each rat.
Homogenate preparation and estimation

of biochemical parameters

After excision liver, it was rinsed with ice-
cold phosphate buffer saline (pH = 7.4) in order to
get rid of excess blood, then it was desiccated by
utilizing filter paper and followed with quantify the
liver tissue weight of each one before preparation of
homogenization. After that each of rats' liver tissue
hashed into tiny parts in test tube which have seize
15ml and was containing iciness phosphate buffer
saline solution (pH=7.4); where (phosphate buffer
saline volume (mL): tissue weight (g):) = 9:1).
Homogenate was implemented by employing cell
lab blender in icy circumstance. After that, the
homogenate was centrifuged for about 15 min at
2000x%g. until the time of TNF-o, IL1pB, IL10 and
caspase 3 determination. The supernatant was neatly
compiled then stocked at -20 °C. The estimation of
TNF-a, IL1B, IL10 and caspase 3 were done by
utilizing  automated  biochemistry  analyzer
(Elabscience, USA).

Statistical analysis
Meant S.E.M. was used to express the
results. Using an unpaired Student t-test, the
significance of differences between the mean
values was determined. Analysis of variance
was used to compare data from various groups
(ANOVA). For the data in this study, P-values
less than 0.05 (P<0.05) were regarded as
significant.
Results
Vinpocetine's impacts on
in tissue homogenate of liver
Table 1 and Figure 1 displayed that

interleukin-1beta

(20mg/kg) lead acetate daily IP injection of
rats for 5 days (2" group) significantly
elevated (P<0.05) IL-1B levels in contrast

with control (1 group) rats. MeantSEM of
IL-13  in liver's tissue homogenate were
sequently, 68.8+14.2and 181.7+14.

Furthermore, Table 1 as well as Figure 1 displayed
that IL-1p level in liver homogenate of rats received
vinpocetine plus lead (92.8+17.9 pg/mMml) was
significantly lower (P<0.05) when compared with
that in rats received lead only (181.7+14 pg/ml).
Vinpocetine's impacts on interleukin-10 in
tissue homogenate of liver
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Furthermore, Table 1 and Figure 2 displayed
that 20 mg/kg/day of lead acetate by IP injection for
5 days significantly reduced (P<0.05) rats IL-10
levels in group 2 (175+£19.5 pg/ml) in comparison
with rats in group 1 (384.2+13.9 pg/nl).Moreover,
the level of cytokine IL-10 was significantly
increased (302.5t14.4 pg/ ml, P<0.05) in liver's
tissue homogenate after treatment with vinpocetine
prior IP injection with lead acetate in group 3 in
comparison with that in group 2 (175+19.5 pg/ml).
as showed in Table 1 and Figure 2.

Vinpocetine's impacts on tumor  necrosis
factor-alpha in tissue homogenate of liver

Table 1 and Figure 3 displayed that
lead acetate significantly elevated the TNF-o
level (492.5x14 pg/ ml) in liver's tissue
homogenate of group 2 (P<0.05) compared to
that in group 1 (control group).
But there was no significance in lowering the levels
of TNF-a in liver's tissue homogenate (P>0.05) for
rats’ group that were given vinpocetine (3mg per kg)
before being injected with lead acetate (20 mg/kg)
(3" group). These results were compared with the
result of TNF-a level in (2" group) in which rats
were treated with lead acetate (20 mg per kg) alone.
Mean+SEM of the levels of TNF-a in liver's tissue
homogenate were respectively, (492.5+14 pg/ ml)
and (461.7+29.4 pg/ ml) as showed in Table 1 and
Figure 3.

Vinpocetine's impacts on caspase3 in tissue
homogenate of liver

Table 1 and Figure 4 displayed that there was
a significant (p<0.05) elevation in caspase 3
level in liver's tissue homogenate in the group
of rats intraperitoneally injected with lead
acetate daily (20mg/kg) for 5 days (2"
group) when comparing these levels with the
control (1% group) rats. MeantSEM of
caspase 3 in liver's tissue homogenate
respectively were (7.7£0.9 pg/ ml) and
(14.3+£1.6 pg/ml) .

In addition, Table 1, and Figure 4 displayed
that there was a significance (P<0.05)
reduction in caspase 3 level in liver's tissue
homogenate in the group of rats that
intraperitoneally injected with lead acetate
daily (20mg/kg) for 5 days plus orally
administrated  vinpocetine (3ma/kg) (3
group) when compared with findings in group
2 in which rats were treated with lead acetate
(20 mg/kg) alone. Mean+SEM of caspase 3 in
liver's tissue homogenate were respectively
14.3+1.6 and 9.3+1.8.

Discussion

This research  concentrates on the
inflammation resulted from lead exposure. We
further inspect the hepatoprotective activity of
vinpocetine on these pathways. This study
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was performed to investigate activity of
vinpocetine to provide anti-inflammatory and
anti-apoptotic on lead-induced hepatotoxicity
in rats.

It was found that lead can cause toxic effect to the
hepatic tissues via inflammation and cellular
apoptosis @22, IL-1B, TNF-a, caspase 3 and IL-10
are chosen in this study as measures to investigate
the toxic effect of lead on liver tissues besides the
IL-18 increased when there is an external
inflammatory stimuli by been released; pro-
inflammatory mediator or cytokine @®. In addition,
TNF-a is one of the most important mediators for
inflammation produced mainly by macrophages and
play a great role in (cell apoptosis and
differentiation) and in the activation of immune
system. Its role in inflammatory process can be
summarized by "Phagocyte cell activation,
endotoxic shock, Tumor cytotoxicity and cachexia™
(23), Besides, caspase 3 is a protein participate a great
role in apoptosis process, its elevation can be used
as an indicator for cell apoptosis and mitochondrial
damage @429, On the other hand, IL-10 is an anti-
inflammatory mediator released from T-cells acts by
inhibition of production of cytokines and disrupts
the function of mononuclear cells @3,

Agarwal et al. (2009) was pointed to predict lead
toxicity to cause apoptotic effect which have
observed an elevation in cytokines activity of
caspase-8 and caspase-9 in most organs that include
liver, kidney, and center nervous system lysates on
experimental rats. This result props the lead has
apoptotic effect on both pathways external and
internal. @8 Also, Agarwal et al. (2009) predict the
caspase series and simultaneously extracellular
signal-regulated kinase (ERK) dephosphorylation
are the most significant apoptotic signals which
stimulated by lead acetate in rat hepatocyte stem
cells Moreover, Yedjouet al. (2010) @7 set up an
apoptotic-excitating agent in leukemia cells was
lead also its apoptotic control role that involve
excitation of caspase-3 and phosphatidyl serine
externalization activation @7,

In this research lead caused significant
elevation in IL-1B, TNF-a and caspase 3 levels in
the hepatic tissues compared to control group, which
indicates induction of inflammatory pathway in liver
tissue, as shown in Table 1, and Figures 1, 3 and 4,
respectively. These results are in agreement with the
results of A Soussi and his colleagues ?® regarding
TNF-a and caspase 3 when investigating the hepatic
protective effect of vegetable oil of walnut Juglans
regia against lead induced toxicity. Regarding TNF-

o, our result match the elevation in hepatic tissue
TNF-a after treatment with lead in the study testing
the protective effect of curcumin and vitamin D
against lead excited hepatotoxicity 29, Regarding
IL-1B, the increased hepatic tissue levels was
parallel with their elevation after treating rats with
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lead by W. A. Al-Megrin and his colleague to
investigate the hepatic protective effect of luteolin
®)

RIL-10, the reduction in its level after treatment
with lead as shown in Table 1 and Figure 2 was
similar to that mentioned by Almasmoum and his
colleagues who estimated the hepatic protective
effect of D3 vitamin against lead excited toxicity 9.

In this study vinpoocetine may have anti-

inflammatory and anti-apoptotic effect in hepatic
tissues against lead induced toxicity, these activities
of vinpocetine may diminish the pro-inflammatory
and pro-apoptotic effect of lead on hepatic tissues.
The above effect of vinpocetine can be estimated by
reduction in the inflammatory mediators IL-1p,
beside that vinpocetine elevated anti-inflammatory
IL-10 mediator. as shown in table 1 and Figure 1,2
respectively, Vinpocetine reduced anti-apoptotic
marker such as caspase 3 as shown in Table 1 and
Figure 4 but vinpocetine wasn't significantly reduce
TNF-a as shown in table 1 and Figure 3 that may
predict need increment dose of vinpocetine above
3mg/kg to see significant effect of vinpocetine
against TNF-a.
The study results are parallel with the results of S.
A. Habib and his colleague, regarding reduction of
TNFa and caspase 3 after treatment with
vinpocetine with dose 10mg/kg and 30mg/kg to
explore its hepatoprotective activity against cisplatin
induced toxicity @9,

In case of IL-1B and IL-10, the changes in
their hepatic tissue levels after treatment with
vinpocetine was agree with that of H. F. Zaki and R.
F. Abdelsalam study @4. As a conclusion lead has
hepatotoxic effect on rats represented by reduced
level of IL-10 and elevated levels of IL 1beta,
caspase3 and TNF alpha. In contrast vinpocetine has
a protective effect on liver against lead induced
toxicity by reversing the above effect. Further
clinical investigations should be done in order to
study vinpocetine protective effects against lead
toxicity.
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Figure 1. Effect of lead and combination of lead
and vinpocetine on level of interleukin 1p in
hepatic tissue homogenate of rat.
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Figure 2. effect of lead and combination of lead
and vinpocetine on level of interleukin 10 in
hepatic tissue homogenate of rat.
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Figure 3. effect of lead and combination of
lead and vinpocetine on level of TNFa in
hepatic tissue.
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Figure 4. effect of lead and combination of
lead and vinpocetine on level of caspase 3 in
hepatic tissue homogenate of rat.

Table 1. Effect of vinpocetine on IL-1g, IL-10, TNF-a and caspase 3 levels in liver tissue homogenate in

different study groups.
Type of treatment IL-1B (pg/ml) IL-10 TNF-a (pg/ml) Caspase 3 (pg/ml)
(pg/ml)
Control 68.8+14.2 384.2+13.9 173.7£18.9 7.7£0.9
Lead 181.7+14 2 175+19.52 492.5+142 14.3+1.62
Vinpocetine plus 92.8417.9° 302.5+14.4° 461.7+29.4 9.3+1.8°
lead acetate

Values refer to mean + standard error of means (SEM).

a Refers to significant difference (p<0.05) with the negative control group.
b refers to significant difference (p<0.05) with the positive control group (group 2) .

Conflict of Interest

The authors announced that they have
no conflict of interests.

60



https://doi.org/10.31351/vol33iss3pp56-62

Iraqi J Pharm Sci, Vol.33(3) 2024
https://doi.org/10.31351/v0l33iss3pp56-62

Funding

The expenditure of research was done by

researchers.

Ethical committee

Research Ethical

This research was approved by Scientific
Committee at College of

Pharmacy, Basrah University, Irag.

Acknowledgements

Basrah University, College of Pharmacy has

role in supporting this research.

Author Contribution

The authors confirm contribution to the paper

as follows: study conception and design: manal and
nada , sarah; data collection: and analysis and
interpretation of results: noora; draft manuscript
preparation. All authors reviewed the results and
approved the final version of the manuscript.

References

1.

Haouas Z, Sallem A, Zidi I, Hichri H, Mzali I,
Mehdi M. Hepatotoxic effects of lead acetate
in rats: histopathological and cytotoxic studies.
Journal of Cytology & Histology. 2014;5(5):1.
Kumar MR, Reddy KS, Reddy AG, Reddy RA,
Anjaneyulu Y, Reddy DG. Lead-induced
Hepatotoxicity and Evaluation of Certain Anti-
stress Adaptogens in Poultry. Toxicology
international. 2011;18(1):62-6.

Maret W. The Bioinorganic Chemistry of Lead
in the Context of Its Toxicity. Metal ions in life
sciences. 2017;17.

Grandjean P. Widening perspectives of lead
toxicity. A review of health effects of lead
exposure in adults. Environmental research.
1978;17(2):303-21.

Al-Megrin WA, Alkhuriji AF, Yousef AOS,
Metwally DM, Habotta OA, Kassab RB, et al.
Antagonistic Efficacy of Luteolin against Lead
Acetate Exposure-Associated with
Hepatotoxicity is Mediated via Antioxidant,
Anti-Inflammatory, and  Anti-Apoptotic
Activities. Antioxidants (Basel, Switzerland).
2019;9(1).

Mudipalli A. Lead hepatotoxicity & potential
health effects. The Indian journal of medical
research. 2007;126(6):518-27.

Hegazy AMS, Fouad UA. Evaluation of Lead
Hepatotoxicity; Histological, Histochemical
and Ultrastructural Study. Forensic Medicine
and Anatomy Research. 2014; Vol. 02 No .03
:10.

Sirivarasai J, Wananukul W, Kaojarern S,
Chanprasertyothin S,  Thongmung N,
Ratanachaiwong W, et al. Association between
inflammatory marker, environmental lead
exposure, and glutathione S-transferase gene.
BioMed research international.
2013;2013:474963.

61

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Vinpocetine against Lead Hepatotoxicity

Alhusaini A, Fadda L, Hasan IH, Zakaria E,
Alenazi AM, Mahmoud AM. Curcumin
Ameliorates Lead-Induced Hepatotoxicity by
Suppressing Oxidative Stress and
Inflammation, and Modulating Akt/GSK-3p
Signaling Pathway. Biomolecules. 2019;9(11).
Khan DA, Qayyum S, Saleem S, Khan FA.
Lead-induced oxidative stress adversely
affects health of the occupational workers.
Toxicology and industrial health.
2008;24(9):611-8.

Sharma A, Sharma V, Kansal L. Amelioration
of lead-induced hepatotoxicity by Allium
sativum extracts in Swiss albino mice. The
Libyan journal of medicine. 2010;5(1):4621.
Abdel Salam OM, Oraby FH, Hassan NS.
Vinpocetine ameliorates acute hepatic damage
caused by administration of carbon
tetrachloride in rats. Acta biologica Hungarica.
2007;58(4):411-9.

Infarawyhttps A, Nashy A, Abozaid A , et
al.Vinpocetine  attenuates  thioacetamide-
induced liver fibrosis in rats. Human &
Experimental

Toxicology.2021;40(2)Pages 355-368

EZaki HF, Abdelsalam RM. Vinpocetine
protects liver against ischemia-reperfusion
injury. Canadian journal of physiology and
pharmacology. 2013;91(12):1064-70.
Billakota S, Andresen JM, Gay BC, Stewart
GR, Fedorov NB, Gerlach AC, et al.
Personalized medicine: Vinpocetine to reverse
effects of GABRB3 mutation. Epilepsia.
2019;60(12):2459-65.

Wu MP, Zhang YS, Xu X, Zhou Q, Li JD, Yan
C. Vinpocetine Attenuates Pathological
Cardiac Remodeling by Inhibiting Cardiac
Hypertrophy and Fibrosis. Cardiovascular
drugs and therapy. 2017;31(2):157-66.

Abdel Moneim AE. Indigofera oblongifolia
Prevents Lead Acetate-Induced
Hepatotoxicity, Oxidative Stress, Fibrosis and

Apoptosis in Rats. PloS one.
2016;11(7):e0158965.
Nadeem RI, Ahmed HI, EI-Sayeh BM.

Protective effect of vinpocetine against
neurotoxicity of manganese in adult male rats.
Naunyn-Schmiedeberg's archives of
pharmacology. 2018;391(7):729-42.
Ruiz-Miyazawa KW, Zarpelon AC, Pinho-
Ribeiro FA, Pavdo-de-Souza GF, Casagrande
R, Verri WA, Jr. Vinpocetine reduces
carrageenan-induced inflammatory
hyperalgesia in mice by inhibiting oxidative
stress, cytokine production and NF-«xB
activation in the paw and spinal cord. PloS one.
2015;10(3):0118942.

. Fattori V, Borghi SM, Guazelli CFS, Giroldo

AC, Crespigio J, Bussmann AJC, et al.
Vinpocetine reduces diclofenac-induced acute


https://doi.org/10.31351/vol33iss3pp56-62

Iraqi J Pharm Sci, Vol.33(3) 2024
https://doi.org/10.31351/v0l33iss3pp56-62

21.

22.

23.

24,

25.

kidney injury through inhibition of oxidative
stress, apoptosis, cytokine production, and NF-
kB activation in mice. Pharmacological
research. 2017;120:10-22.

Abd allah ESH, Badary DM. Folic acid
protects against lead acetate-induced
hepatotoxicity by decreasing NF-«B, IL-1B
production and lipid peroxidation mediataed
cell injury. Pathophysiology. 2017;24(1):39-
44,

Soliman MM, Baiomy AA, Yassin MH.
Molecular and Histopathological Study on the
Ameliorative Effects of Curcumin Against
Lead Acetate-Induced Hepatotoxicity and
Nephrototoxicity in Wistar Rats. Biological
trace element research. 2015;167(1):91-102.
Turner MD, Nedjai B, Hurst T, Pennington DJ.
Cytokines and chemokines: at the crossroads
of cell signalling and inflammatory disease.
Biochimica et Biophysica Acta (BBA)-
Molecular Cell Research.
2014;1843(11):2563-82.

Choudhary GS, Al-Harbi S, Almasan A.
Caspase-3 activation is a critical determinant
of genotoxic  stress-induced apoptosis.
Methods in molecular biology (Clifton, NJ).
2015;1219:1-9.

Lin L, Yuan F, Liu Y, Zhong M, Xie T, Ni J,
et al. Hepatotoxicity and mechanism study of

62

26.

27.

28.

29.

Vinpocetine against Lead Hepatotoxicity

chrysophanol-8-O-glucoside in vitro.
Biomedicine &  pharmacotherapy =
Biomedecine & pharmacotherapie.

2019;120:109531.

Agarwal S, Roy S, Ray A, Mazumder S,
Bhattacharya S: Arsenic trioxide and lead
acetate induce apoptosis in adult rat hepatic
stem cells. Cell Biol Toxicol. (2009), 25(4),
403-13.

Yedjou CG, Milner JN, Howard CB,
Tchounwou PB: Basic apoptotic mechanisms
of lead toxicity in human leukemia (HL-60)
cells. Int J Environ Res Public Health (2010),
7(5), 2008-17
Soussi A, Gargouri M, El Feki A. Potential
immunomodulatory and antioxidant effects of
walnut Juglans regia vegetable oil against lead-
mediated hepatic damage and their interaction
with lipase activity in rats. Environmental
toxicology. 2018;33(12):1261-71.
Almasmoum H, Refaat B, Ghaith MM,
Almaimani RA, Idris S, Ahmad J, et al.
Protective effect of Vitamin D3 against lead
induced hepatotoxicity, oxidative stress,
immunosuppressive and calcium homeostasis
disorders in rat. Environmental toxicology and
pharmacology. 2019;72:103246.


https://doi.org/10.31351/vol33iss3pp56-62

