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Abstract. Central nervous system intoxication can result from exposure to various toxins, including mercury
chloride. Although several chelating agents are available for mercury chloride detoxification, their efficacy can diminish
over time. Calotropis procera (Aiton) W.T. Aiton, a medicinal plant, has shown potential as a protective agent against
mercury chloride-induced brain damage. This study aims to evaluate the protective effects of C. procera in mitigating
mercury chloride toxicity. This study investigates the protective effects of C. procera against mercury chloride
toxicity in Wistar albino rats. A total of 36 rats, comprising both males and females, were housed under controlled
laboratory conditions and divided into two main groups based on five animal. Each group received certain nutrition:
standard nutrition, C. Procera, mercury chloride and all together. Treatments were administered for 20 days. After the
treatment period, the rats were euthanised, and brain tissues were collected for histopathological analysis. After the
brain tissues were fixed in 10% saline-buffered formalin, they were processed through a series of ascending grades of
ethanol to dehydrate them. The tissues were then cleared in xylene and embedded in paraffin. The paraffin-embedded
brains were treated three times with pure paraffin to ensure proper infiltration and were subsequently moulded into
blocks. Sections of 5 um thickness were prepared using a Leica microtome and stained with haematoxylin and eosin
(H&E) for histopathological examination.The study adhered to ethical guidelines and was approved by the relevant
regulatory body. The results of this study demonstrated that mercury chloride caused significant cerebral toxicity,
manifesting as inflammation and pyknosis of the nuclei. C. procera reduced mercury toxicity and preserved the nuclei
in male rats. In female rats, C. procera completely preserved the brain tissue.
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HEWMPONPOTEKTOPHOE JJEMCTBUE CALOTROPIS PROCERA (AITON)
W.T.AITON IPOTUB TOKCUYHOCTHU XJIOPUIOB PTYTU

Jleiina Bendgapxu

Hay4ano-nccnenoBarenscknii neHTp prsnko-xummdecknx anann3oB CRAPC, . Tunaza, Amxup

Abgens Mamxna banpu

VYausepcurer bamxu, . AHHabOa, Apkup

AnHoTanus. IHTOKCHKANus IICHTPaIbHOW HEPBHOM CHCTEMBI MOKET OBITh BHI3BaHA BO3ACHCTBHEM pa3iiny-
HBIX TOKCHHOB, BKITFOUAs XJIOPHI PTYTH. XOTS 7S IETOKCHKAINH XJIOPUIOM PTYTHU CYIIECTBYET HECKOIBKO XEJIaTo00-
Pa3yYIOIMUX CPENCTB, HO UX YPPEKTUBHOCTH CO BPEMEHEM MOXKET CHIKAThCA. JlekapcTBeHHOE pacTeHue (Aiton)
W.T. Aiton mpogeMOHCTPHPOBAIIO MOTEHIIMAT B KAYECTBE 3alIUTHOTO CPEJICTBA OT IMTOBPEHKICHUS TOJIOBHOTO MO3Ta,
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BBI3BAHHOTO XJIOPHAOM PTYTH. L{enb JaHHOTO HCCeIOBaHMS — OLICHUTH 3aIuTHBIC 3¢ deKThl C. procera B CHUXe-
HUH TOKCHYHOCTH XJIOpHIA PTyTH. B pabore n3yuatorcs 3amurHele 3¢ dextsl C. procera TpOTHB TOKCUYHOCTH
XJIOpH[IA PTYTH Y OenbIxX Kpbic TuHuA Wistar. B o01eit ciioxxHocTH 36 KPBIC, KAK CAMIIOB, TaK H CAMOK, CONEPIKAITUCH
B KOHTPOJIHPYEMBIX JIAOOPATOPHBIX YCIOBUSX U OBUTH Pa3IeleHbl Ha B¢ OCHOBHBIE MPYIIIBI HO MAATh 0cobei. Kax-
Jlast TpyTa MojyJyana onpeiesIeHHOe TnTaHne: crannaptHoe, C. Procera, Xopua pTyTH U Bce BMecTe. Jleuenue
npoBoAMIIOCh B TedeHue 20 aHeid. [1o ucTedyeHun cpoka JIeUeH s KPBIC TTOBEPIJIH BTAHA3UH, a TKAHH T'OJIOBHOTO
MO3Ta OBUTH COOPaHBI TSI THCTOMATOIOTMIeCKOro aHanu3a. [locie Toro, Kak TKaHu Mo3ra ObLTH ToMeteHbI B 10 %-
HBIA popMaiuH, 3a0ydepeHHBIH (PU3HOIOTMIECKUM PACTBOPOM, OHU OBLTH 00paOOTaHBI HECKOTBKAMH COPTAMH
9TaHOJIA TT0 BO3PACTAHHIO JJISl X 00E3BOKMBAHMSL. 3aTeM TKaHH ObLTH 00paOOoTaHbI KCHIIONOM M 3aJIUTHI B TapaduH.
3anutele B mapaduH MO3TH TPIKABI 00padaThIBaIM YNCTHIM HapaHOM, YTOOBI 00ECTICUNTh HaUIEXKALITYIO TIPO-
TIUTKY, 1 3aTeM (hopmoBaiy u3 Hux 61oku. C momornpio MuUkporoma Leica ObUTH IOmydeHbI Cpe3bl TONIIMHON 5 MKM,
OKpallleHHbIE TeMaToKCHIMHOM 1 303uHOM (H&E) 1utst rucTonaronormueckoro uccienosanus. Mcenenoanue mpo-
BOJMJIOCH B COOTBETCTBUH C STHYECKUMH HOPMaMH U ObLIO 0HOOPEHO COOTBETCTBYIOIIMM PErYIUPYIOLINM Opra-
HOM. Pe3yisraTsl 3TOro ucciieJoBaH s OKa3ajIH, YTO XJIOPHA PTYTH BBI3BIBACT 3HAYUTEIBHYIO IIepeOpaIbHYIO TOK-
CHYHOCTb, POSBIISIONIYIOCS B BUJIE BOCTIAJICHUS M THUKHO3a sifiep. C. procera CHIXaeT TOKCHYHOCTb PTYTH M COXPa-
HSIET Spa y CaMIOB KpbIC. Y caMOK KpbIc C. procera IOIHOCTBIO COXPAHSIET MO3TOBYIO TKaHb.
Karouessle cnoBa: Calotropis procera (Aiton) W.T.Aiton, Xmopua pTyTH, MO3T, BOCIIaJIEHHE, KPHICHI.
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Introduction

The use of mercury has a long history,
including its notorious rdle in poisoning Agnes
Sorel, the mistress of Louis XIV. Historical
analyses have also indicated that Isaac Newton
suffered from mercury exposure, as evidenced
by bone examinations [4]. A major mercury
poisoning crisis occurred in Minamata, Japan,
where mercury discharge from a chemical factory
led to severe health consequences. This tragedy
marked the onset of new neurological diseases,
the mechanisms of which remained poorly
understood for a long time. However, recent
studies have provided new insights into the
mechanisms of mercury-induced damage to the
brain, with a particular focus on Minamata Bay.
Advanced analytical techniques, such as high-
resolution synchrotron X-ray absorption
spectroscopy [3], have revealed that mercury
preferentially binds to sulphur groups. This binding
action leads to cerebral lesions by disrupting
cellular functions, as mercury’s interaction with
sulphur interferes with normal biological
processes. The Minamata tragedy not only
exposed the severe neurological diseases caused
by mercury poisoning but also marked the
beginning of our understanding of the
neuropathological mechanisms associated with
mercury exposure. This awareness has been
crucial in understanding similar mechanisms in
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other contexts. Investigating the properties of
medicinal plants in relation to mercury toxicity
could open new avenues for treating these
neurological conditions. Detoxifying mercury from
the brain can eliminate this toxic substance, but
the resulting damage is challenging to repair with
chemical chelators. However, there are natural
ways that can help in repairing neurotoxic lesions
caused by mercury chloride. To detoxify the
mercury chloride, more toxic plants similar to it
can be used but in a bénéficial way. Among these
plants there is Calotropis procera (Aiton)
W.T.Aiton which is able to import new voices of
detoxification of the mercury chloride. C. procera
is a plant known in the Algerian Tuareg population
by “Torha”. This plants characterized by the
presence of a white liquid which circulates in all
parts of the plant. This liquid is the latex of
C. procera. It contains cysteine proteins, rich in
thiol groups, which have been widely implicated
in the detoxification of heavy metals. It is a plant
characterized by strong odor, giant green leaves
and filled inside with white milk. C. procera is
characterized by the presence of several
antioxydant components. It contains sweet
components like Calotropin and Calotoxin both
helping protect neuronal cells from inflammatory
damage. This anti-inflammatory action is
complemented by rutin and quercetin, which
provide strong antioxidant benefits. Oleanolic Acid
contributes by stabilizing cell membranes, which
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minimizes oxidative stress and inhibits
neuroinflammation, enhancing the protective
effects of the other compound [1]. The objective
of this study is to explore new natural methods to
reduce mercury chloride toxicity in the brain,
potentially offering new therapeutic strategies for
neurological conditions associated with mercury
exposure.

Material and Methods

Male and female albino rats Wistar
weighting 250 g obtained from Pasteur Institute
(Algiers) were reared in the animal house of
University of Badji Mokhtar-Annaba.There were
kept in the laboratory under constant conditions
of temperature (24 + 2 °C) at one month before
and through the experimental work, being
maintained on a standard diet and water were
ready ad-libitum.

The experiment involved 30 rats, divided into
two main groups, each consisting of 15 males and
15 females. Each main group was further divided
into five subgroups, with each subgroup containing
three rats. The first group Healthy control group
received distilled water for 20 days, while the
second group the animals received (200mg/Kg)
of the C. procera by gavage. The third groupe
received mercury chlorids at dose of 0,2mg/Kg

et

TN Sl i

by gavage and forthy group received (200 mg/kg)
of C. procera and (0,2 mg/kg) by gavage and the
fourth groups were respectively plants C. Procera
and mercury chlorid treated with 1 g/kg/day (Eth1)
and 2 g/kg/day (Eth2) of ethanol. The rats of the
fifth (Ethl + SMI) and the sixth (Eth2 + SMI)
groups were firstly treated respectively with 1g/
kg/day and 2g/kg/day of ethanol, after one hour,
animals were given SMI (200 mg/kg/day). After
fixation of brain tissues in 10% saline buffered
formalin, the brain tissues were dried in
ascending grades of ethanol, cleared in xylol, and
then immersed in paraffin. Impregnated brain
was treated three times in pure paraffin to be
established in blocks. Sections (5 um thick) were
preparatory using Leica microtome and stained
by hematoxylin and eosin (H&E) for
histopathological investigation [2].

Discussion of Result

The histological analysis of this study
revealed the protective role of C. procera in
mitigating the toxic effects of mercury chloride
on the brain (see fig. 1, 2). Mercury chloride is a
potent neurotoxin that induces severe cerebral
toxicity, manifested by significant cytoplasmic and
nuclear alterations, such as the observed densified
cellular nuclei with laminated chromatin in male

Fig. 1. Male rat histological study of brain:

A — Histological section of male rat treated with mercury chloride; B — Histological section of male rat treated
with mercury chloride and C. procera; C — Histological section of male rat treated with plants C. procera and mercury
chlorids; D — Histological section of male rat treated with C. procera; E — Histological section of male rat control
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rats (see fig. 1,4). Histological results from male
rats treated with both mercury chloride and
C. procera demonstrated complete preservation
of brain tissue against mercury-induced toxicity
(see fig. 1,B,D). Examination of brain tissue
sections from male rats treated with C. procera
and mercury chloride revealed occasional images
of karyolysis associated with edema, particularly
within the plexiform or molecular layers. However,
the cytoplasmic contours were preserved, and
cellular nuclei remained intact (see fig. 1,C).
No pathological processes were detected in the
control group (see fig. 1,E).

Histological analysis of brain tissue from
female rats treated with mercury chloride showed
scattered nuclear pyknosis and increased nuclear
density, along with laminated chromatin (fig. 2,4).
Conversely, tissue sections from female rats
treated with both C. procera and mercury
chloride exhibited well-preserved nuclei (fig. 2,B).
Microscopic examination of the brain tissue from
female rats treated with mercury chloride and C.
procera also revealed signs of pyknosis and
nuclear densification, with well-preserved nuclei
in other regions of the brain tissue (fig. 2,C). Brain
tissue from control female rats exhibited
subnormal cerebral morphology (fig. 2,D).

Fig. 2. Female rat histological stu
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No pathological processes were detected in the
control group (fig. 2,E).

Our study, which involved both male and
female rats, investigated the protective effect of
C. procera against the neurotoxic effects of
mercury chloride. We found that mercury chloride
induced severe cerebral toxicity in both sexes,
characterized by significant cytoplasmic and
nuclear alterations. Previous research has shown
that mercury chloride causes necrosis of nerve
cells affecting the cerebral cortex, hypothalamus,
and cerebellum [10]. Other studies have also
reported that mercury chloride induces necrosis
and apoptosis of neurons and astrocytes in the
motor cortex [9]. These studies indicate that even
low exposure to mercury chloride can impair nerve
cells. Our results also demonstrated that within
the plexiform layer of brain tissue from male rats
treated with both C. procera and mercury
chloride, there were instances of karyolysis
associated with edema, while cytoplasmic
contours and cellular nuclei were conserved.
Similar effects were observed during the
Minamata incident in Japan, where mercury
chloride was found to preferentially affect the
plexiform molecular layer of the brain [5]. Autopsy
studies of mercury-intoxicated animals revealed

Bl

dy of brain:

A — Histological section of female rat treated with mercury chloride; B — Histological section of female rat treated
with mercury chloride and plants C. procera; C — Histological section of female rat treated with mercury chlorids
and C. Procera; D — Histological section of female rat treated with C. Procera; E — Histological Section of female Rat control
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karyolysis of nuclei, as well as vascular damage
in subcortical brain regions, including edema,
vessel damage, widening of perivascular spaces,
and infiltration of pale red fluid. Other studies have
also identified karyolysis leading to neuronal
damage and a decrease in neuron count [8].

Our findings indicate that C. procera reduced
the toxic inflammatory effects caused by mercury
chloride and protected cellular integrity by
preserving cytoplasmic contours and cellular nuclei
within brain tissue. Phytochemical investigations
of this Saharan plant have highlighted its richness
in flavonoids, such as rutin [6]. Rutin has been shown
to reduce brain lesions observed in cancer [7], which
may explain its neuroprotective role against
mercury chloride-induced toxicity observed in our
study. Additionally, stilbene, another compound in
C. procera, can halt the cascade of cerebral
inflammatory reactions. Stilbene also protects
against brain lesions and inflammation by stimulating
the expression of the enzyme heme oxygenase.
Histological results from male rats treated with both
mercury chloride and C. procera demonstrated
that the plant completely protected brain tissue from
mercury chloride toxicity. This protective effect of
C. procera is attributed to its wealth of molecules
that target toxic brain proteins. For example,
oleandrin, a neuroprotective molecule, inhibits the
expression of the toxic alpha-synuclein protein,
thereby preventing brain lesions associated with
this protein’s toxicity.

Conclusion

This study investigates a plant called C.
procera and its effect to reduce the effect of
mercury chloride. The result demonstrates that
C. procera can reduce the inflammatory reaction
in both male and female rats. C. procera has been
shown to preserve cell integrity by protecting the
cellular nuclei despite the toxic effects of mercury
chloride. This effect is due to the antioxidants in
C. procera, which were synthesised under high
heat conditions in the Sahara Desert of Algeria.
This harsh climate has led to the formation of
molecules that have been able to penetrate the
brain and counteract the effects of mercury
chloride. Although the toxicity of mercury chloride
is well-known, this study suggests that C. procera
could open new avenues for the treatment of
inflammatory brain diseases.
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