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Abstract

The experiment were performed in present studystonate the protective and the therapeutic role of
ethanolic extract of rosemary (Rosmarinus offides)l leaves against acute destructive changestsn ra
due to high dose of paracetamol, 1ml/ 1000mg/ thgt led to a particular aspect of heart necrosis,
congestion, vacuolation of heart muscle cells, iafitfration of inflammatory cells. Leaves and ste&h
(Rosemary officinalies) were collected, identifieldied, powdered and extracted by using 90% ethanol
soxhlet apparatus. Twenty healthy albino maturéemat’s Rattus norvegicus were used in this study
were divided to four groups, including groupl (cohtgroup) group 2 were given over-dose of
paracetamol for 3 weeks, group 3 were given contibinaconsist from high dose of paracetamol and
alcoholic extract of (Rosemary officinalies) fom@eks, and group 4 were given rosemary extrac8 for
weeks after it was given over-dose of paracetamo8fweeks. The histopathological result showed tha
the alcoholic extract of rosemary officinalis have protection effect when used in combination with
high dose of paracetamol that clear in microscapigearance of the heart muscle in group 3, whée th
histopathological result of group 4 revealed therdpeutic effect to the alcoholic extract of rosgma
officinalis and the microscopic appearance showedrtact heart muscle. The present study revehked
productive and treated role to alcoholic extractasemary officinalis on heart muscle after longrtef
overdose of paracetamol that showed degeneratiah vaguolation in muscle fiber addition that
infiltration of inflammatory cell, the extract dfis plant resolve the pad tissue changes on the tiesue
especially in group 4 that appear intact heart meuaad in group 3 showed reduce the sign of the

overdose.
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1. Introduction

Rosmarinus officinalis is a considered onethaf mint family Lamiaceae, along with many other
herbs, like the basil, thyme, oregano, and lavendeaddition to good taste rosemary in cuisinepa
useful exporter of iron, vitamin B-6, and calciudabitually rosemary is the one herbs which havedew

range uses in popular medicine or beauty prodatge,used as seasoning for the foods. [1]

In the past, herbal medicine has taken an actiddraportant role in alternative and popular medigin
which is used to treat many various diseases:'&jsmarinus officinalis”, have a variety of attmor,
antioxidant, and antnflammatory activities and elevate the immune eysaind betterment blood
circulation. Many resercher have discern the "RaBma officinalis” extract is very wealthy in anti-
oxidant that play an important role in equilibriwnd removal the harmful of the free radical. Roggma
leaves are used in medicine folk as an analgesiispasmodic, diuretic and antiepileptic agent4B]A
large number of natural products of herbs that@urad in food and that give positive and protective
effects of the body. In affected organs within bloely one or more of the following actions lead ¢éwitty

of the tissue: (a) free radicals slink (b) celldatioxidants altitude (c) boost for the bone marro
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recovery (d) regeneration of extra hematologicalte, Medicinal and herbal plants that proposes the
main mechanisms for the protection. [5] The phenodimpounds and rosemarnic acid are considered to
be the most important components of rosemary, wéiielcharacterized by their anti-free radicals

effectiveness, these constituents is well absoioed gastrointestinal tract and from the skin. [6]

There are many vital activities of leaves of rosgmsuch as resistance to all cancers, infectibasteria,

as well as its antioxidant effectiveness due topfresence of caffeic acid and its derivatives. Vita
activities of rosemary extract are identical witholvn anti-oxidants compounds, like carnasol, amosi
acid, rosemarenic acid, butylated hydroxyanisol&tylated hydroxytoluene and ursolic acid, without
confederate hazard to carcinogenic or cyto-toxicityhe artificial antioxidants. [7, 8, 9] One dfet most
common non-steroidal anti-inflammatory drugs isapatamol. The heart muscle after long term and high
dose of paracetamol suffering from many subtleotogical changes such as gaps in the heart musdle a
myocardiac atrophy, as well as fibrosis in the putall of the heart. [10, 11] The histological stture of

the heart and vessels tissue from mice treatedpaitacetamol showed moderate vascular congestobn an
inflammatory alteration like the myocytes coagwatiand cardio-toxicity. [12, 13] The higher dosés o
paracetamol and for long periods lead to many rigkgverse response, typical for selective infobitof
COX-2, such as hypertension, heart infarction (o&s) or renal failure. [14] The aim of this resdmars

to identify and assess the preventive and therapeale of the rosemary extract by ethanol alcotvol

heart muscle versus the long term of overdose i@icegamol.
2 Materials and method
2.1 Experiment Animals

Twenty healthy albino mature male raRattus norvegicus were used in this study. These animals
weighing 350-450 gm +5g. The animals were obtaifnech the Animal house of the pharmacy collage
University of Kerbela. Housing conditions were ntained at 20-25C in air-conditioned room, air of th
room was changed continuously by using ventilattanuum, while the light/ dark cycle was/1@ in
housing place. The litter of the cages was chamgegekly. They were given a rodent diet supplement
with a Vitamin C and supplied with water ad libituirhe animals were left in normal conditions footw

weeks for acclimatization in animal house.
2.2 Experimental design
Twenty adult male rats were divided equally intarfgroups (5rat/group) as the following
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Group 1: given distal water orally (control).

Group 2: administered paracetamol 1ml 1000 Mg/Kogévage needle.

Group 3: administered combination paracetamol 10@0ing/Kg, and 250 Mg/Kg alcoholic extract of
rosemary by gavage needle.

Group 4: administered 250 Mg/Kg alcoholic extra¢trosemary for 3weeks after administered by
paracetamol 1ml 1000 Mg/Kg, for 3 weeks by gavasedie.

2.3 Experiment Ethanolic L eaves Extract

Mellow Rosemary officials’ leaves and stem weolected from medical garden in pharmacy calag
(Kerbela) from May to June. The leaves and stenmrewashed in fresh water to remove adhering dust
and then dried under shade. The dried leaves @&nad \sere grinding by a laboratory blender. The plant
classification was done Dr. Ibraheim Saleh AbbathefPharmacognosy department, pharmacy faculty,

Al-Mustansiriya University.
2.4 Extraction of plant

Extraction was done by using Alcoholic v&oit extraction of the ethanol (90-95%) for the
Rosemary officials’ leaves and stem. Alcohol eximac is an effective method of isolating active

substances by using the Soxhlet apparatus accaimgthod described by [15].
2.5 Experimental of Histopathology

For histopathological study the rats wenesthetized by high dose to sacrifice them. Imniebjia
after sacrifice, the heart was removed and predeitven 10% neutral formalin buffer solution. The
histological sections were stained routinely by ataryline and eosin. Several tissue sections (leeng

prepared according to [16].
The light microscope was used for examination tige $o revel the histopathological changed.
Result

The histopathological study for animal treated withh dose of paracetamol followed by administratio

with rosemary extract showed the following:

Group 1 :These group showed the normal histologitaktture for the heart muscle (Figure 1, 2)
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Group 2: The cardiac muscle in these group suffefrom degeneration and necrosis, and there is
markedly separation between the muscle fiber asdwation in myocardial cells, also there are pnese

of globular hemorrhage with infiltration of inflanatory cells (Figure 3, 4, 5)

Group 3: The cardiac muscle showed mild vacuolatiomuscle cells fiber, decreased the degeneration

and little infiltration of inflammatory cells, aldbere is a fibrosis in pericardial region (Figeer).

Group 4 : In this group the heart muscle appe&esriormal and intact cardiac muscle with moderated

congestion of vessel. (Figure 8, 9)

, ¥ |
Figure 1 showed the control group normal Figure 2 showed the control group normal

microscopic appearance and intact cardiac muscle| microscopic appearance and intact cardiac muscle
H&E X400 H&E X400
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Figure 3 heart of high dose of paracetamol shoWwed®) Figure 4 heart of high dose of paracetamol showed®)

degeneration B) inflammatory cells infiltration) C separation muscle fibers B) congestion C) inflanumatells

conqestlon H&E X400 infiltration H&E X400

A t\_ w\ f ‘
(W “‘&."}; /!1 ‘l>

Figure 5 heart of hlgh dose of paracetamol revel Figure 6 heart of high dose of paracetamol

A) atrophied muscle cells B)fibrosis C)hemorrha( | combination with rosemary alcoholic extract reveled

H&E X600 A) little amount of inflammatory cells B)moderate
vacuolation = H&E X400
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Figure 7 histopathological section of heart
muscle in high dose of paracetamol
combination with rosemary alcoholic extract
reveled A) mild congestion of vessel
B)moderate vacuolation H&E X1000

Figure 8 histopathological section of heart
muscle when administer rosemary extract after
high dose of paracetamol reveled complete
treated the heart H&E X1000

Figure 9 histopathological section of heart muscle
when administer rosemary extract after high dose pf
paracetamol reveled intact cardiac muscle with
moderate congestion H&E X400
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Discussion

Paracetamol is the most society and often usexh@gyretic and analgesic drugs on the univetss, t
found over the counter (OTC) no need to prescmipfb/]. High dose of paracetamol for long term
leading to a breakdown of the heart muscle eitluertd the erection of iron or oxidative stress tithn
due to free radicals. [18] The finding in this stuafter administration the alcoholic extract ofeosary
that showed there is productive and treated eféainst worse signs for tacking high dose of
paracetamol. The histopathological finding for tdaediac muscle after high dose of paracetamol stiowe
degeneration and hemorrhage our finding agreemint[¥9,20], whom revealed that the high dose lead
to cardio toxicity, myocardial necrosis, and sublagardial hemorrhages present particularly in thie s
endocardium. The physiological mechanism of paeamet toxicity is well known that accrue due to
direct or indirect toxic effects on the myocardiume indirect toxicity that resulting ischemia,asesult
of the exhaustion of sulfydryl group. Paracetamdiaaistion the sulfydryl group, that intervene with
nitric-oxide manufacture and intervene with endb#helerived vascular relaxing factor both thatdea
coronary ischaemia. [19, 21] When given long terfnparacetamol in high dose in accompanied with
rosemary ethanol extract in group 3 that lead toredesung the pernicious effect of paracetamol, the
antioxidant treatment provide protection againsapatamol -induced myocardial damage. So thatded t
decrease the side effect of high dose of paracétahese findings agreed with [22] That showed the
extract of Rosemary leaves owen a highly antioxsldike the flavonoids, phenols, volatile oil and
terpenoids, and [12] who found that the Rosemadyitmnbioactivities especially caffeic acid derivas
such as rosmarinic acid have a therapeutic activityreatment and prevent the infectious diseases,
hepatotoxicity, atherosclerosis, ischaemic heagale. The results in group 4 in this experimeoived
a treatment effect of rosemary alcoholic extracttlos heart of experimental rats, the hemorrhage and
vacuolation are disappear, that finding agree \d8j, whom found the Rosmarinus officinalis extsact
for leave have the capability to liberation of freelicals by suppression kinetic signal oxygen apd
pitfall and break off the radicals prior they reaxltellular target. The Substantial evidence hasva
that regeneration effect of rosemary alcoholicaottare due to presence the active ingredienismtant
that play important role in anti-oxidant and amtilammatory this study corroborates with anothad&s

that showed the rosmarinic acid, rosmanol, a hydroinamic acid ester, are the major antioxidant

19



Kerbala Journal of Pharmaceutical Sciences(N. 2018 (14) 2a=ll dg¥auall aglall o3 S dlas

component found in Rosemary officinalies. These moment simultaneously with other isoprenoids

(sterol, isoprene, mono and diterpenes, tocopharaiscarotenoids) are considered as anti-inflammato
factors [22, 24, and 25].

References

1.

Blumenthal, Mark: (2000) Herbal Medicine. Expand@ammission E. Monographs. Austin, Texas,
American Botanical Council.

Zendehdel, M., Beizaee, S.1, Taati, M., Bashiri( £011) Antinociceptive mechanisms of
Rosmarinus officinalis extract in mice using writgitest Int. J.Vet.Res, 5,4:240-246

Sayed-Ahmed, M.M.; Al-Shabanah, O.A.; Hafez, M.Mlgisa A.M. and Al-Rejaie S.S. (2010).
Inhibition of gene expression of heart fatty aciihding protein and carnitine in DOX
cardiomyopathic rat model. Eur J Pharmacol; 648)(1:43-149.

Nabavizadeh, S, H.; Majid, O. and Anushiravani(2009). Direct ex vivo effects of herbal extracts
on serum bilirubin in neonatal blood samples. AdnicJournal of Biochemistry Research; 3(5):226-
228.

Joshi, Y.M.; Jadhav, T.A.; Kadam, V.J. (2010). Aaphacological intervention for protection against
ionizing radiations: A review. The Internet Journainternal Medicine. 8 (2): 1-20.

Singletary K, MacDonald C, Wallig M. (1996). Inhilon by rosemary and carnosol of 7, 12
dimethylbenz [a] anthracene (DMBA)-induced rat maamyrtumorigenesis and in vivo DMBA-DNA
adduct formation. Cancer Lett. ; 104: 43-48.

Abdullah ljaz Hussain; Farooq Anwar; Shahzad AlaBid Chatha; Abdul Jabbar; Shahid Mahboob;
Poonam Singh Nigam (2010). Rosmarinus officinaiseatial oil: antiproliferative, antioxidant and
antibacterial activities. Braz. J. Microbiol. vdl.40.4 S?0 Paulo Oct./Dec.

Altinier G, Sosa S, Aquino RP, Mencherini T, Ddllaggia R, Tubaro A. (2007). Characterization of
topical anti-inflammatory compounds in Rosmarindiicimalis L. J. Agric. Food Chem.; 55: 1718-
1723.

Sheen CL, Dillon JF, Bateman DN, Simpson KJ, MaedbnTM (2002) Paracetamol toxicity:
epidemiology, prevention and costs to the healtk-sgstem. QIJM 95: 609-619.

10.Pintore, G.; Usai, M.; Bradesi, P.; Juliano, C.aBo, G.; Tomi, F.; Chessa, M.; Cerri, R.; Casanova

J. (2002). Chemical composition and antimicrobietivity of Rosmarinus officinalis L. oils from
Sardinia and Corsica. Flav. Frag. J. 17, 15-19.

20



Kerbala Journal of Pharmaceutical Sciences(N. 2018 (14) 2a=ll dg¥auall aglall o3 S dlas

11.Adeline YL Lim Ignacio Segarra, Srikumar ChakratgrtSufyan Akram, John P Judson (2010).
Histopathology and biochemistry analysis of thesriattion between sunitinib and paracetamol in
mice. BMC Pharmacology 10:14.

12.Maxime Gosselin; Yann Dazé; Pascal Mireault; M&m@hes(2017) Toxic Myocarditis Caused by
Acetaminophen in a Multidrug Overdose The Ameridaarnal of Forensic Medicine and Pathology.
38(4):349-352

13.Marta Jozwiak-B Benista and Jerzy Z. Nowak (2014raPetamol: Mechanism of action,
Applications and Safety Concern. Acta Poloniae flaaeutica Drug Research, Vol. 71 No. 1 pp.
1123,

14.M R Al-Sereiti, K M Abu-Amerb and P Sen (1999 )Rhacology of rosemaryfRosmarinus
oificinalis Linn.) and its therapeutic potentials Indian JouwfaExperimental Biology Vol. 37, pp.
124-130.

15.Uma Reddy, B. (2009). Antimicrobial Activity of Dat Stramonium L.and Tylophora Indica
(Burm.F.) Merr. Pharmacologyonline. 1:1293-1300.

16.Luna, L., Harris’ (1992) “Methods for Staining Qglr Entities. Histopathologic Methods and Color
Atlas of Special Stains and Tissue Artifacts. Aroani Histolabs. 4:71:92.

17.Tasneem Ibrahim, Smriti Agnihotri and Arun Kumar mgptri(2013) Paracetamol Toxicity- An
Overview Emergency Med, 3:6

18.Minotti, G.; Menna, P.; Salvatorelli, E.; Cairo, &d Gianni, L. (2004): Anthracyclines: molecular
advances and pharmacologic developments in antit@ctovity cardiotoxicity. Pharmacol Rev; 56:
185-229.

19. Armour A, Slater SD. (1993) Paracetamol cardiotibxi¢®ostgrad Med J.;69:52-54.

20.Will EJ, Tomkins AM (1971): Acute myocardial neci®# paracetamol poisoning. Br Med J, 4:430-
431.

21.Lim AY, Segarra |, Chakravarthi S, Akram S, Judgén (2010) Histology and biochemistry analysis
of the interaction between sunitinib and paracetammice. BMC Pharmacol. 10:14.

22.Almela, L., B. Sanchez-Munoz, J.A. Fernandez- Lopdz). Roca and V. Rabe (2006). Liquid
chromatographic-mass spectrometric analysis of glesnand free radical scavenging activity of
rosemary extract from different raw material. Jr@hatogr., 1120: 221-229.

23.Moreira MR, Ponce AG, dell Valle CE, & Roura SI0(5). Inhibitory parameters of essential oils to
reduce a foodborne pathogen. LWT, 38: 565-570.

21



Kerbala Journal of Pharmaceutical Sciences(N. 2018 (14) 2a=ll dg¥auall aglall o3 S dlas

24.Perez MB, Calderon NL, & Croci CA. (2007). Radiatimduced enhancement of antioxidant activity
in extracts of rosemary (Rosmarinus officinalis. Epod Chemistry, 104: 585-592

25.Tawaha K, Alali FQ, Gharaibeh M, Mohammad M, & Hirsat T. (2007). Antioxidant activity and
total phenolic content of selected Jordanian paeties. Food Chemistry, 104: 1372-1378.

22



