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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ACUTE TOXICITY OF COUMACINES: AN INVIVO STUDY
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Abstract.

The design and synthesis of new drugs are increasingly
challenging in chemistry settings. The synthesis is itself lured by
the properties of the product after synthesis, including solubility,
hygroscopicity, intensive adverse effects, and biological
inefficacy; hence, the creation of a new drug should be considered
in light of the avoidance of these downside features, if any. The
present study is designed to investigate the acute toxicity of
newly discovered heterocyclic frameworks derived from the
coumarin backbone, namely coumacine I and coumacine II.
To do so, a mouse model of 25 mice was subclassified into 5
groups (5 mice control, 5 mice coumacine I 1000 mg/kg, 5 mice
coumacine II 1000 mg/kg, 5 mice coumacine I 2000 mg/kg, and
5 mice coumacine II 2000 mg/kg), a single dose was given, and
mice were sacrificed after 4 hours post-dose. The blood sample
and tissue were collected for biochemical and histopathological
studies. Serums were analyzed for the measurement of renal
function and liver enzyme activity using classical biochemical
methods. A high dose of either compound caused deleterious
changes, as evidenced by a significant (p<0.05) increase in
creatinine, urea, GOT, and GPT, as well as disrupting tissue
quasi-equilibrium at the cellular level in both kidney and liver.
To sum up, coumacine I and coumacine II are relatively safe
unless otherwise used in high doses, knowing that either dose in
the present study is remarkably higher than the therapeutic dose
of coumarins currently in use in clinical settings.

Key words. Coumacine, coumarin, acute toxicity, renal
function.

Introduction.

The coumarin backbone is a term for benzo-(e)-pyrone, and its
structure is shown in Figure 1 [1-3]. Coumarin is actually found
in many plants as a secondary metabolite [4]. There are natural
and synthetic structures derived from coumarin that make up a
diverse and significant class of oxygen-containing heterocycles.
These coumarins can be grouped into different categories
based on their structural frameworks. For example, there are
simple coumarins [5], furanocoumarins [6], pyranocoumarins
[7], biscoumarins [8], and phenylcoumarins [9]. Each of these
groups has unique properties and uses. So, while the term
"coumarin backbone" may sound intimidating, it's actually an
important subject that has many practical applications. From
medicine to agriculture, the study of coumarins is an important
field that has the potential to make a big impact.

Coumarin-based compounds that can be isolated from
natural sources or synthesized by various synthetic schemes
were suggested for use in clinical medicine because of their
privileged biochemical characteristics [10]. For the therapy of
numerous medical diseases, coumarin-based compounds ought
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to be assessed, perhaps for the treatment of high protein oedema
[11], chronic infections [1], cancer [12], oxidative-overload-
related illnesses [13], inflammation-based diseases [14], and
thrombotic disorders [15].

The structural characteristics of the coumarin chemical
backbone enable the production of various derivatives with
various pharmacological properties. Coumarin itself and
some of its derived products have been used in the past as a
rodenticide, or a substance used to kill rats and mice [16]. These
chemical compounds work by inhibiting the synthesis of the
vitamin K-dependent clotting factors in the liver, which leads
to internal bleeding and death [17]. The present study aimed at
investigating the renal and liver toxicity of newly synthesized
coumacines that were delivered from a coumarin backbone by
our laboratory of pharmaceutical chemistry, namely coumacine
I (CM 1) and coumacine II (CM II), with structural formulas
shown in Figure 1.
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Figure 1. Structural formulas of coumarin backbone (a), CM I (b), and
CMII (¢).

The chemical compounds being studied are no ordinary
substances. They have the power to stop the synthesis of
vitamin K that is responsible for clotting factors in the liver.
The result is internal bleeding and death [16]. This research
delves deeper into the newly synthesized coumacines, CM I and
CM 11, which have a coumarin backbone [17]. Our laboratory
of pharmaceutical chemistry is the leading laboratory behind
these compounds, and we're eager to investigate their potential
toxicity on the liver and kidneys. Check out Figure 1 for a sneak
peek at their unique structural formulas.

Materials and methods.

Chemicals: The guidelines for drug design and development
have been extensively used to introduce new chemical entities as
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potential candidates for clinical use, especially as antimicrobials.
In this regard, Mustafa YF has developed and characterized new
dioxoheterocyclic compounds named CM I and 1II as potential
killers of common aerobic and anaerobic pathogenic bacterial
strains [1]. The synthesized coumacines were readily soluble in
a 10% solution of hydroxypropyl beta cyclodextrin (HPBCD)
for application in the present study.

In vivo study: In this study, we enlisted the 25 male Albino
mice to investigate the effects of CM I and II at different doses.
The mice were divided into three groups - the first group was
given high doses of CM [ and 11, the second group was given low
doses of CM I and II, while the third group served as a control
and was treated only with vehicle. We closely monitored the
mice to see how they responded to the different doses, and the
results were quite intriguing.

The present study was conducted on a mouse model using
25 male Albino mice to be exposed to high and low doses of
CM I and II compared to the control group treated only by
vehicle. Before starting the study, the mice were acclimated
to the laboratory environment (temperatures of 23-25°C and
humidity of 50-55%) a week before experimentation. They
had free access to food and water, and a light-dark cycle was
applied. The 25 mice in total means 5 mice in each group (5
mice control, 5 mice CM I 1000 mg/kg, 5 mice CM II 1000 mg/
kg, 5 mice CM I 2000 mg/kg, and 5 mice CM II 2000 mg/kg)
received a single dose and were sacrificed after 4 hours post-
dose. Blood samples were collected, and serum was separated
for biochemical analysis.

Measurement of liver enzyme activities: The principle of
measurement of AST/GOT (Kit Cat No. REF4191, Giesse
Diagnostics, Italy) is based on the enzymatic removal of an
amino group from aspartate to be transferred to oxoglutarate,
generating glutamate and oxalacetate. Malate dehydrogenase
uses the reducing agent nicotinamide adenine dinucleotide to
convert oxaloacetate to malate. The activity of the enzyme,
based on kinetic measurement, is proportional to the rate of
reduction in absorbance caused by the oxidation of NADH to its
oxidized form, NAD, at 340 nm.

The principle of measurement of ALT/GPT (Kit Cat No.
REF4194, Giesse Diagnostics, Italy) based on the enzymatic
removal of an amino group from alanine to be transferred to
oxoglutarate, generating glutamate and pyruvate. Pyruvate is
converted to lactate-by-lactate dehydrogenase, which is provided
with the reducing agent nicotinamide adenine dinucleotide.
The activity of the enzyme, based on kinetic measurement, is
proportional to the rate of reduction in absorbance caused by the
oxidation of NADH to its oxidized form at 340 nm.

Measurement of renal function tests:

Urea: According to the manufacturer's instructions for the
urea measurement kit (supplied by BioSystem, Spain, catalog
no. 11537), urea is converted to carbon dioxide and ammonia by
urease. The generated ammonia interacts with sodium salicylate
and hypochlorite, catalyzed by the presence of nitroprusside,
producing a green-colored solution that can be quantified at a
wavelength of 600 nm using a spectrophotometer.

Creatinine: The process of measuring creatinine levels in a
sample can be done using a creatinine measurement kit such
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as the one supplied by BioSystem in Spain. The kit, catalog
number 12502, uses a principle based on the interaction
between creatinine and picrate ions to create a reddish complex.
This complex formation occurs at a rate that is proportional to
the concentration of creatinine in the sample being tested. To
measure the concentration of creatinine, the rate of complex
formation is assessed by the increase in absorbance over a
predetermined time interval. By following the manufacturer's
instructions for the kit, one can accurately measure the
concentration of creatinine in a sample using this method. This
type of measurement is commonly used in medical settings, as
creatinine is a waste product that is filtered out of the body by the
kidneys. Elevated levels of creatinine in the blood can indicate
kidney dysfunction or other medical conditions, making accurate
measurement of creatinine levels an important diagnostic tool.
By using the creatinine measurement kit and following the
manufacturer's instructions, healthcare professionals can obtain
reliable and accurate results to aid in the diagnosis and treatment
of patients.

Histological study: After the administration of the drug,
a time interval of four hours was allowed to pass before the
animals were sacrificed. The organs were removed and washed
with normal saline to remove any residual drug or impurities.
The organs were then fixed in 4% formalin overnight to preserve
their structure. The next day, the paraffin-embedded blocks
were sectioned at 5 pm and placed on slides to be stained with
hematoxylin-eosin. The slides were then examined under a light
microscope at 400X magnification by a blinded pathologist
who was unaware of the treatment group or dose. The results
obtained from this process provide valuable insights into the
safety and efficacy of the drug being tested.

Statistics: In this study, five different conditions were analyzed
using a one-way ANOVA with post hoc Bonferroni tests to
identify the different groups. The statistical software used for
this analysis was GraphPad Prism. The results of the ANOVA
analysis were then displayed using a histogram, which is an
effective way of visually representing data as the mean+standard
deviation. To ensure that the sample sizes were sufficient to
detect any differences between the conditions, a power of 80%
or greater was used. Additionally, the alpha error level (P) in all
experiments had to be 0.05 to be statistically significant, which
is a standard requirement in statistical analysis.

Results.

Analysis of the results of renal function tests (Figure 2)
revealed that serum creatinine concentrations (in mg/dl) in the
high dose (2000 mg/kg/day) group of CM I (13.7£1.1) and CM
IT (12.7+£0.4) were significantly higher than those in the control
group (7.7+1.8) or low dose (1000 mg/kg/day) CM I (10.8+2.4)
and CM II (10.74+4). Similarly, blood urea (in mg/dl) has been
significantly elevated in the high dose (2000 mg/kg/day) group
of CM I (16.2+3) and CM II (22+8) compared to the control
group (6x1.2) or low dose (1000 mg/kg/day) CM I (10.8+2.4)
and coumacine IT (9.7+2.9).

Moreover, histopathology analysis of renal tissue (Figure 3)
has confirmed that the renal tissue of mice treated with low dose
(1000 mg/kg/day) CM I and II has shown mild degeneration with
no signs of necrosis or oedema, while the high dose (2000 mg/
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Figure 2. Renal function tests of CMI and II. (A) Creatinine level in control mice in comparison with mice treated with CM I 1000 and 2000 mg/
kg and CM II 1000 and 1000 mg/kg. (B) Urea level in control mice in comparison with mice treated with CM I 1000 and 2000 mg/kg and CM II
1000 and 1000 mg/kg. Data expressed as mean+SD. *P< (.05, **P< (.01, **** P<(0.001.

Figure 3. Histopathological sections of mouse renal tissues in the studied groups. A and D = ¢
2000 mg/kg IP, E = CM 11 1000 mg/kg IP, F = CM 1I 2000 mg/kg IP.
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Figure 4. Liver function tests of CM I and II. (4) GPT level in control mice in comparison with mice treated with CM I 1000 and 2000 mg/kg and
CM 11 1000 and 1000 mg/kg. (B) GOT level in control mice in comparison with mice treated with CM I 1000 and 2000 mg/kg and CM II 1000 and
1000 mg/kg. Data expressed as mean£SD. *P< (.05, **P< 0.01.
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kg/day) group of CM I and II has shown moderate degeneration
and signs of necrosis and oedema. The control section of renal
tissue has shown an intact glomerulus and thick renal tubules,
with no sign of degeneration, oedema, or necrosis detected.
Analysis of the results of liver enzymes (Figure 4) revealed
that serum GPT activity (in IU/L) in the high dose (2000 mg/
kg/day) groups of CM I (62.5+2) and CM II (52.5+0.5) were
significantly higher than the control group (42.5+2) or low dose
(1000 mg/kg/day) CM I (42.5+£8) and CM 11 (42.5+9). Similarly,
GOT activity (in IU/L) has been significantly elevated in the
high dose (2000 mg/kg/day) groups of CM I (5§743) and CM 11
(65.5+£7) compared to the control group (42.5+6) or low dose
(1000 mg/kg/day) CM I (42.5+£2.5) and CM 11 (42.25+9).
Moreover, histopathology analysis of hepatic tissue (Figure
5) has confirmed that the hepatic tissue of mice treated with
low dose (1000 mg/kg/day) CM I and II has shown mild
degeneration with no signs of necrosis or oedema, while the
high dose (2000 mg/kg/day) group of CM I and II has shown
moderate degeneration and signs of necrosis and oedema.

Discussion.

The current study focused on the toxicity of newly derived
coumarin-derived heterocyclic compounds, CM I and II, on
vital organs like the liver and kidney. The results confirmed
that CM I and 1II are relatively safe, particularly at low doses
compared to the high dose, which has demonstrated toxicity
at biochemical and histological limits. However, being new
compounds, the effects are unpredictable in light of the
unavailability of comparative studies, and thereby the results
should be considered a pilot study to be further supported by
future research.

At high doses, CM I and II caused increased creatinine and
urea levels, as well as moderate degeneration and histological
signs of necrosis and oedema. Coumarin-induced renal damage
has been reported with newly designed derivative compounds
of coumarins, such as flourocoumarin, including angelicin and
psoralen (Figure 6) [18-20]. Lu et al. reported that cisplatin,

- L

together with large doses of psoralen and angelicin, caused
tubulointerstitial vascular dilatation and congestion in the renal
intercellular space, as well as inflammatory cell recruitment [19].

Nevertheless, a coumarin analogue obtained from the Daphne
species, daphnetin (Figure 6), is a physiologically active
phytochemical with a wide range of bioactivities [21]. Daphnetin
has been reported to provide a reno-protective effect against
cisplatin-induced renal injury by reducing creatinine and blood
urea nitrogen alongside improved inflammation, oxidative stress,
and apoptosis [22]. Simple coumarin derivatives, including
umbelliferone, esculetin, scopoletin, and osthole (Figure 6), are
coumarin derivatives that have undergone hydroxylation and
alkoxylation [23]. Esculetin has been reported to improve renal
function and nephropathy in a diabetic patient via increasing
antioxidant enzymes and reducing reactive oxygen species [24].
Imperatorin, as a naturally occurring furocoumarin (Figure
6), is most prevalent in medicinal plants, and imperatorin has
therapeutic effects and could be used for chronic diseases [25].
Imperatorin has been shown in cell lines and animal models to
be toxic to the renal system and to induce ionic transporters.
Kun-Ming mice [26,27].

Low doses of CM I and IT had no effect on plasma GOT and GPT
levels, whereas high doses increased liver enzyme activities and
caused histopathological changes such as oedema, necrosis, and
moderate degeneration when compared to control or low doses.
Psoralen, a structural derivative of coumarin, has been shown
to have no negative effects on liver architecture [19]. Angelicin
has been reported to induce no impairment or liver toxicity
whether used alone or together with psoralen [18]. Moreover,
bergapten, or 5-methoxypsoralen (Figure 6), is a furocoumarin
compound extracted from bergamot essential oil; this compound
undergoes quick and extensive hepatic biotransformation, and
thereby hepatic injury is expected with this herbal-derived
coumarin [28]. However, daphnetin provides hepatoprotection
against  lipopolysaccharide/D-galactosamine-induced  liver
failure in mouse models, as reflected by mitigated oxidative
stress, proinflammatory markers, and liver enzymatic activity

Figure 5. Histopathological sections of mouse hepatic tissues in the studied groups. A and D = control groups, B = CM I 1000 mg/kg IP, C = CM

12000 mg/kg IP, E = CM II 1000 mg/kg IP, F = CM II 2000 mg/kg IP.
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Figure 6. Structural formulas of psoralen, angelicin, daphnetin, umbelliferone, esculetin, Scopoletin, osthole, imperatorin, and 5-methoxypsoralen.

The coumarin backbone is represented in red.

[21]. According to a report by Tien et al., esculetin therapy at
doses of 100 and 500 mg/kg can reduce the levels of antioxidant
enzymes, including catalase (CAT) and superoxide dismutase
(SOD), which help combat free radicals produced throughout
lipid peroxidation. Concurrently, esculetin administration
decreased the activity of liver function tests such as alanine
transaminase (ALT) and aspartate transaminase (AST) [29].
Imperatorin increases liver enzymatic activities in Kun-Ming
mice exposed to a dose of 40 mg/kg/day [28]. Psoralen-induced
liver damage is more likely to be linked to endoplasmic reticulum
dysfunction, mitochondrial damage, and oxidative stress [20].
Alternatively, psoralen, which is a coumarin derivative, has
been studied extensively for liver damage using mice and L02
hepatic human cell line models. The outcome has revealed that
psoralen elevated liver enzymes in a dose-dependent manner,
leading to an increase in the levels of alkaline phosphatase,
AST, alanine aminotransferase, albumin, total plasma protein,
and bilirubin [30]. Moreover, a cell line model has revealed that
psoralen inhibits cell viability [30,31]. Umbelliferone is present
in fruits and root plants, such as the golden apple, the bitter
orange, and the carrot [32-34]. Umbelliferone provides hepatic
protection against alcohol-induced liver damage [35].

The limitation of the present study is that these aforementioned
studies have provided an inconclusive statement regarding
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coumarin derivatives and their possible liver and renal damage,
therefore, these newly introduced coumarin derivatives,
CM I and II, could be a better template for designing new
synthetically derived coumarins that might be safer than these
aforementioned coumarins, perhaps using even much lower
therapeutic doses with a deleterious impact on liver and kidney,
thereby making the newly introduced coumacines considered
safer than commercially available coumarins. Limitation is also
represented in the minute availability of data about the newly
synthesized compound [36].

Conclusion.

The newly synthesized CM I and II induced acute liver and
kidney damage, particularly at a high dose that was much higher
than that of the therapeutically used concentration for coumarins
in clinical settings.
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