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Abstract

The present work was achieved to investigate the protect effect of ethanolic extract from the leaves and stems of Rosmarinus officinalis in
reducing the toxicity of paracetamol in liver and kidney. Ethanolic extract was obtained from maceration of powdered leaves and stems of R.
officinalis with ethanol (90%) at room temperature. The Histopathological experiments were done on 24 male albino rats in Karbala
University /animal house of Pharmacy College for two months, and the research was done with the agreement of the animal ethical committe
in the college, the rats randomly divided to four groups: Groupl: control group feeder on the standard diet.Group2: drenched 1 ml/Kg 1000 mg
of paracetamol Solves with water (normal saline) 85% every day for six weeks. Group 3: drenched by gavage needle 220 mg/Kg alcoholic
extract of rosemary, and 1 ml/Kg 1000 mg paracetamol every day for six weeks. Group 4: drenched 1ml /Kg 1000 mg of paracetamol for two
weeks followed by oral administration of rosemary extract, every day for six weeks. As results, group 3 that were treated with combination of
Rosmarinus officinals extract and toxic dose of paracetamol, showed low significant protective effect to reduce the toxicity in the liver and
kidney. The Group 4 that was treated with Rosmarinus officinals extract alone exhibited high significant protective activity against

paracetamol-induced liver and Kidney damages.
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1. INTRODUCTION

Today, many medicinal drugs are used and consumed, without
knowing the side effects and health risks of the frequent use. One
among them is paracetamol as an over-the-counter product, which
often used to get relief from headache, fever and certain pains
such as muscle aches, arthritis, backache, toothache and cold
[Manchanda et al., 2013]. However, recent reports indicate that
big overdoses of paracetamol can produce toxicity. In 2005, the
most commonly toxicity reports in the United States were from
toxic ingestion of paracetamol, there were 67,000 reports and 37%
of these were occurred in children. The toxicity overdose of
paraecetamol was reported to cause hepatic necrosis and acute
renal failure. [Mazer and Perrone, 2008]

Although Modern medicine is progressing, there is no synthetic
medication available to treat hepatic disorders. Even though, there
are a several herbal formulations claimed to hold beneficial
activity in remediation hepatic disorder [Ramachandra Setty et al.,
2007]. In one of our field surveys we found that a widely
distributed in the Mediterranean region plant, Rosmarinus
officinalis is a medicinal and aromatic plant, which belongs to the
genus Rosmarinus of Lamiaceae family. Rosemary is
recommended plant, to be widely employed in folk medicine and
pharmaceutical products as a digestive, astringent, diuretic, tonic,
and diaphoretic, in addition it can be used for urinary ailments
treatments. Recently, interested bioactive phytochemicals have
been isolated from rosemary, including a diversity of phenolic
components like carnosol, carnosic acid, rosmanol, 7-methyl-
epirosmanol, isorosmanol, rosmadial and caffeic acid. The
components were used as anti-oxidant effective. [Cui et al., 2012,
Machado et al., 2013]

The present work aimed to show the effect of different feeding of
alcoholic extract from Rosmarinus officinalis in treatment and
protective effect of liver and kidney damage caused by
acetaminophen over dose.

2. EXPERIMENTAL

2.1 Plant Materials

The leaves and stems of Rosemary officinalis were collected in
August 2016 from garden of medicinal plants of Pharmacognosy
department, Pharmacy College, Karbala University in Irag. The
species was identified by Dr. lIbraheim Saleh Abbas of the
Pharmacognosy department, pharmacy faculty, Al-Mustansiriya
University.

2.2 Extraction of Leaves of Rosemary officinalis

Leaves and stems (450.0 g) of R. officinalis were dried, powdered
and, then soaked with ethanol (90%, 3.0 L) for 7 days at room
temperature. The crude extract was filtered using filter paper. The
plant residues were again soaked in 3.0 L of absolute ethanol for 5
days. The filtrates of ethanol 90% and absolute ethanol were
combined, and evaporated to dryness using water bath at 60°C, to
obtain 100 g of R. officinalis (R.O.).

2.3 Experimental of Histopathology

2.3.1 Animals and treatments

Albinos mature male rat’s Rattus norvegicus were used in this
study. These animals weighing 250-350 g #5 gm and (3-4)
months old*, were kept in the animal house of pharmacy collage
university of Karbala, housing conditions were maintained at 28 +
2°C for 7days.

The litters of cages were changed every second days. They were
given a rodent diet supplement with a Vit.C and supplied with
water ad-libitum. The experimental animal randomly divided into
four groups: Groupl: control group. Group2: drenched 1ml /Kg
1000 mg paracetamol Dissolves with water (normal saline) 85%
every day for six weeks.

Group3: drenched 220mg/Kg alcoholic extract of Rosmarinus,

and 1ml / Kg 1000 mg paracetamol every day for six weeks.
Group4: drenched 1ml /Kg 1000mg of paracetamol for two weeks
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next that given oral drenched of rosemary extract every day for 42
days.

2.3.2. Preparation of Histopathological Study

Sample was taken from liver and kidney after killed the animal by
high dose of anesthesia, histological sections were prepared
according to Luna [Luna, 1992] for histological study and as
follow:

In the histological methods we take the samples (1 cm) from the
fixative organs in formalin 10 % to washing for 5 minutes in tap
water to remove the fixative effect , then making the steps of
routine histological technique which include the dehydration by
serial of progressive concentrations of ethanol (50% - 100%) , the
clearing by using the xylene or chloroform , infiltration by using
paraffin wax path , embedding by paraffin wax blocks , sectioning
by using Rotary Microtome to thin 6-7 micrometer plates which
placed in water path and then placed in glass slides to become
ready to staining by using the (Hematoxline - Eosine stain) After
that the histological sections examined by light microscope to
study the histological changes may be occurred in these sections
prepared from the animals of control and three treated groups.

3. RESULTS
The results of histopathological investigation for treatment and
protective effect of R. officinalis on the liver and kidney were
displayed as follow:

Group 1 The histological examination of the liver and kidney in
native group (control). The liver appears properly and naturally in
the central vein and liver cell, the kidney sections exhibit normal
histological structure of the glomeruli and tubules at the cortex
(Fig 1-2 a,b).

Group 2 Histological sections taken from the liver of rats, which
were given with paracetomol only through the gastrointestinal
tube, were degenerated into hepatic degeneration of hepatic cells
(Fig.3-a), Accompanied by acute congestion and enlargement of
the hepatic portal vein in addition to fibrosis in peri-ductal tissue
around the bile ducts dilatation, and there is a vacoulation in the
hepatocytes lead to (Fig.3-b). Entire separation with further
necrotic cell, and pyknotic nuclei.

The microscopic structure of kidney tissue shows suffering from
atrophied and endothelial cells contain gaps in it (Fig.4-a). In
addition, there is bleeding in the interstitial tissue and strong
congestion in the blood vessels), (Fig.4-b). The cells lining the
proximal and distal convoluted tubules in the kidney suffer from
NECrosis.

Fig 2(a) The precise histological structure of the kidney in the
control group shows a normal and proper structure of both cortex,
glomeruli g and tubules t (H&E, 100).

Group 3In liver, reduction in hydropic degeneration in the
hepatocytes with mild infiltration of inflammatory cells and there
is moderate dilatation in portal area with few congestion. (Fig.5)
Kidney revealed normal intact kidney tissue morphology with
tubules (Fig.6)

Administration rosemarry extract lead to dramatically decrease
the toxic effect of paracetamol in liver and prevent occurs any
little thing in the kidney.

Group 4: showed full protection against paracetamol induced
damage and show normal liver and kidney without pathological
altration (Fig.5-6).

Frg 1 Mlcroseoplc appearance of Ilver in native group (control)
demonstration the histological structure of both hepatocytes H and
central ve|n CV appears (H & E 100) i

Fig 2(a) The premse hlstologlcal structure of the kldney in the
control group shows a normal and proper structure of both cortex,
glomeruli g and tubules t (H&E, 100).

Frg 2(b)K|dney of the control group (group 1) sectlons
demonstrating glomerular capillaries g, Proximal P and distal
tubules d, ( (H&E, X100)

Fig '3 A Mrcroscoprc appearance of Irver '(group 2), demonstratlng
enlargement in portal area (p) hepatocyte suffering hydropic
degeneration (h) (H&E, 640).
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Fig 3-b Histopathological structure of liver in (group 2), . . ; :
demonstrating distention in the portal vein with acute congestion, Fig 6 Kidney of the paracetamol+rosemary group and rosemary
peri-ductal have fibrosis around the bile duct dilatation bd (H&E, group, showing intact normal structure of the glomeruli g and
X400). . tbules t (&E, 640).
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Fig 4-(a) Kidney of the paracetamol gested . :
peritubular blood vessels (bv) and interstitial hemorrhage (H&E, Fig. 5 liver showed c

decomposition of paracetamol and s

J e al 4 g ) P &I S 5 . |
Fig 4-B) Kidney microscopic appearance (group 2), reveled gaps Fig. 6 Kidney liver plete protection against cracking
in the lining endothelium of the glomerular tuft g, and tubule t and decomposition of paracetamol and show normal kidney
(H&E, X1000). (H&E, 640).

o 4. DISCUSSION

Paracetamol is well known as common drug to treat fever and
analgesic over the world. High overdose associated to the
commonly using and over the counter that cause acute necrosis. In
kidney atrophy of glomerular tuft and showed gaps in the
endothelial cells lining tubule (fig. 4-a). In addition, there is
bleeding in the interstitial tissue and strong congestion in the
blood vessels (Fig.4-b). Necrotic cells present in tubular epithelial
in both convoluted tubules proximal and distal, renal failure, and
liver dysfunction [Eman et al., 2015]. Liver and kidney disease is
one of the most causes of death effectiveness in nation in all ages,
around the world. The paracetamol that are now available to

L4 L AT "' 3 :‘ e o therapeutic this condition has strong difficult, which justifies
Fig. 5 liver show mild infiltration of inflammatory cells (*) in searching for new hepato-protective agents [Horvathova et al.,
portal tract in Administration of the combination between 2010].

Rosmarinus extract and paracetamol (H&E, 640).
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In the present study, it is found the administration of animals with
R. officinalis extracts lead to protect and treated the liver and
kidney that induced toxicity by high dose of Paracetamol.

The histopathological examinations of liver tissues and kidney
showed the infiltration of of cells inflammation, congestion, with
distention in the liver stroma near the portal area and in kidney
there is vacuolization in the lining endothelium of glomeruli and
interstitial hemorrhage that due to degeneration in the interstitial
tissue and around glomeruli was observed and reported in the
group two which administrated with high dose of paracetamol.
Our finding was agreed with similar researches [Soyal et al.,
2010] .

This perception may be attributed to Nitric Oxide cytotoxicity and
peroxy nitrite which produced from the restrained reaction
between .nitric oxide and superoxide anion which stimulate
response of the cell ranging from exquisite modfication of cell
warn to astounding oxidative injury, committing cells to apoptosis
or necrosis. [Rababah et al., 2004]

In group 3, the administration of R. officinalis extract in
combination with the high dose of paracetamol, then the
histopathological observation for liver tissue showed a little effect
in hepatocytes, portal area and bile duct, and the stroma of liver
defiance the toxicity effect of paracetamol. The kidney
histopathology exhibits resistance to toxicity by paracetamol by
reduces the hemorrhage, necrosis, and vacuolation due to anti-
inflammation properties by reducing the release of pro-
inflammatory cytokines during inflammatory injury, that finding
compliance with [Sintayehu et al., 2012] who revealed the same
result.

The combination of R. officinalis with overdose of paracetamol
displayed a little protect effect, and that may be attributed to the
interaction between bioactive components of the extract with
paracetamol

The histopathology finding in group 4, of the liver and kidney that
were given Rosemary extract after high dose administration of
Paracetamol, displayed disappearing of the degeneration and
necrosis that showed normal intact tissue indicating high protect
effect. Our finding was agreement with other study, confirming
the anti-hepatotoxic action of rosemary extract [Jung, et al.,
2009,] and with that showed Rosmarinus officinalis leaves extract
provides a full perfects protective effect against kidney injury
due to CCI4 [Saber et al., 2012]. others reports stated the crude
extract also shows antioxidant and anti-inflammatory activities in
the inhibition of NO production, and reduction of pro-
inflammatory IL-1R cytokine and COX-2 mRNA expression in
LPS-activated RAW 264.7 cells which substantiates its
chemopreventive potential [Soyal et al., 2010].

That Therapeutic action of R. officinalis extract due to the
presence of many bio-actively secondary metabolites in ethanolic
extract of rosemary leaves and stems. The major families found in
rosemary are flavonoids such as Kaempferol, luteolin, genkwanin
and ladanein; phenolic diterpenes contain, carnosic acid, carnosol
or rosmanol; and triterpenes like the ursolic acid. Flavonoids and
phenolic diterpenes are strong antioxidants and behave as
scavenger compounds for free radicals, RO" and NO". In practice,
the acidity ofcarnosic acid and carnosol acid is considered to be
one of the most important antioxidants component found in this
herb, which have many reported to have broad anticancer
properties in several cell line models like the prostate, breast,
leukemia and others [Cui et al., 2012, Kontogianni et al., 2013,
Habtemariam, 2016, Fernandez-Ochoa et al., 2017].

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

REFERENCES
Saber A. Sakr and Hawazen A. Lamfon (2012): Protective Effect of Rosemary
(Rosmarinus Officinalis) Leaves Extract on Carbon Tetrachloride -Induced
Nephrotoxicity in Albino Rats . Life Science Journal, 2012;9(1).
Abdul-Rahim, Al. and Taha, A. (2011) Effects of Rosemary (Rosmarinus
officinalis) on Lipid Profile of Diabetic Rats. Jordan Journal of Biological
Sciences, 4, 199-204.
Blakely, P. & Mcdonald, B. R. 1995. Acute Renal Failure Due To
Acetaminophen Ingestion: A Case Report And Review Of The Literature.
Journal Of The American Society Of Nephrology, 6, 48-53.
Borras-Linares, ., Stojanovic, Z., Quirantes-Pine, R., Arraez-Roman, D.,
Svarc-Gajic, J., Fernandez-Gutierrez, A. & Segura-Carretero, A. 2014.
Rosmarinus officinalis leaves as a natural source of bioactive compounds. Int J
Mol Sci, 15, 20585-606.Sfhgljghlgjhb'rgjb
Cui, L., Kim, M. O,, Seo, J. H., Kim, I. S,, Kim, N. Y., Lee, S. H., Park, J.,
Kim, J. & Lee, H. S. 2012. Abietane Diterpenoids Of Rosmarinus Officinalis
And Their Diacylglycerol Acyltransferase-Inhibitory ~ Activity. Food
Chemistry, 132, 1775-1780.
El-Hilaly, J., Adil, T., Zafar, H.l. and Badiaa, L.A. (2007) Hypoglycemic,
Hypocholesterolemic and Hypotriglyceridemic Effects of Continuous
Intravenous Infusion of a Lyophilized Aqueous Extract of Ajuga iva I.
Schreber Whole Plant in Streptozotocin-Induced Diabetic Rats. Pakistan
Journal of Pharmaceutical Sciences, 20, 261-268.
Eman |. Kandil , Walid E. Zahran, Azza S. Helmy and Nemat H. Ahmed
Attenuation of Hepatorenal Toxicity Induced By Paracetamol and Gama
Irradiation with Coenzyme Q10 Co-Supplementation in Male Albino Rats)
Egy. J. Pure & Appl. Sci. 2015; 53(1):35-43
Fecka, 1., Raj, D. and Krauze-Baranowska, M. (2007) Quantitative
Determination of Four Water-Soluble Compounds in Herbal Drug from
Lamiaceae Using Different Chromatographic Techniques. Chromatographia,
66, 87-93.
Fernandez-OCHOA, A., Borras-LINARES, |., PEREZ-Sanchez, A., Barrajon-
Catalan, E., Gonzélez-ALVAREZ, |., Arraez-Roman, D., MICOL, V. &
SEGURA-CARRETERO, A. 2017. Phenolic compounds in rosemary as
potential source of bioactive compounds against colorectal cancer: In situ
absorption and metabolism study. Journal of Functional Foods, 33, 202-210.
Harach, T., Aprikian, O., Monnard, 1., Moulin, J., Membrez, M., Beolor, J.-C.,
Raab, T., Mace, K. and Darimont, C. (2010) Rosemary (Rosmarinus officinalis
L.) Leaf Extract Limits Weight Gain and Liver Steatosis in Mice Fed a High-
Fat Diet. Planta Medica, 76, 566
Herrero, M., Plaza, M., Cifuentes, A. and Ibanez, E. (2010) Green Processes
for the Extraction of Bioactives from Rosemary: Chemical and Functional
Characterization via Ultra-Performance Liquid Chromatography-Tandem
Mass Spectrometry and in-Vitro Assays. Journal of Chromatography, 1217,
2512-2520.
Habtemariam, S. 2016. The Therapeutic Potential of Rosemary (Rosmarinus
officinalis) Diterpenes for Alzheimer's Disease. Evid Based Complement
Alternat Med, 2016, 2680409.
Horvathova E, Slamenova D, Navarova J. Administration of rosemary
essential oil enhances resistance of rat hepatocytes against DNA-damaging
oxidative agents. Food Chem 2010; 123:151-156.
Jung, H. J., Park, E. H. and Lim, C. J. (2009). Evaluation of anti-angiogenic,
anti-inflammatory and antinociceptive activity of coenzyme Q (10) in
experimental animals. J Pharm Pharmacol. 61: 1391-1395.
Kontogianni, V. G., Tomic, G., Nikolic, I., Nerantzaki, A. A., Sayyad, N.,
Stosic-Grujicic, S., Stojanovic, |., Gerothanassis, I. P. & Tzakos, A. G. 2013.
Phytochemical profile of Rosmarinus officinalis and Salvia officinalis extracts
and correlation to their antioxidant and anti-proliferative activity. Food
Chemistry, 136, 120-129.
Louay Labban, Usama El-Sayed Mustafa, Yasser Mahmoud Ibrahim, (2014)
The Effects of Rosemary (Rosmarinus officinalis) Leaves Powder on Glucose
Level, Lipid Profile and Lipid Perodoxation. International Journal of Clinical
Medicine, 5, 297-304.
Luna, L., Harris’ (1992) “Methods for Staining Cellular Entities.
Histopathologic Methods and Color Atlas of Special Stains and Tissue
Artifacts. American Histolabs. 4:71:92.
Machado, D. G., Cunha, M. P, Neis, V. B., Balen, G. O., Colla, A., Bettio, L.
E. B., Oliveira, A., Pazini, F. L., Dalmarco, J. B., Simionatto, E. L., Pizzolatti,
M. G. & Rodrigues, A. L. S. 2013. Antidepressant-Like Effects Of Fractions,
Essential OQil, Carnosol And Betulinic Acid Isolated From Rosmarinus
Officinalis L. Food Chemistry, 136, 999-1005.
Mahmoud, A. A., Al-Shihry, S. S. & Son, B. W. 2005.Diterpenoid quinones
from Rosemary (Rosmarinus officinalis L.). Phytochemistry, 66, 1685-1690.
Manchanda, A., Cameron, C. & Robinson, G. 2013. Beware Of Paracetamol
Use In Alcohol Abusers: A Potential Cause Of Acute Liver Injury. N Z Med J,
126, 80-4.
Matkowski, A. (2006) Plant Phenolic Metabolites as Antioxidants and
Antimutagens. In: Blume, Y., Smertenko, P. and Durzan, D.J., Eds., UV
Radiation, Nitric Oxide and Cell Death in Plants. NATO Life Science
Monographs, Vol. 376,10S Press, Amsterdam, 129-148.
Mazer, M. & Perrone, J. 2008. Acetaminophen-induced nephrotoxicity:
Pathophysiology, clinical manifestations, and management. Journal of Medical
Toxicology, 4, 2-6.
Nabekura, T., Yamaki, T., Hiroi, T., Ueno, K. and Kitagawa, S. (2010)
Inhibition of Anticancer Drug Efflux Transporter P-Glycoprotein by Rosemary
Phytochemicals. Pharmacological Research, 61, 259-263.

296



20.

21

22.

23.

24,

25.

26.

Muntdhar Mohammed cani et al /J. Pharm. Sci. & Res. Vol. 10(2), 2018, 293-297

Okamura, N., Haraguchi, H., Hashimoto, K. & Yagi, A. 1994. Flavonoids in
Rosmarinus officinalis leaves. Phytochemistry, 37, 1463-1466.

Pajoumand A, Jalali N, Abdollahi M, Shadnia S. Succes sful treatmen of
acetaminophen overdose associated with hepatic failure. Hum Ex Toxicol.
2003; 22: 453-8.

Rababah TM, Hettiarachchy NS and Horax R: Total phenolics and antioxidant
activities of fenugreek, green tea, black tea, grape seed, rosemary, guto kola,
and ginkgo extracts, vitamin E and tert-butylhydroquinone. J Agric Food
Chem 52: 5183-5186, 2004.

Ramachandra Setty, S., Quereshi, A. A., Viswanath Swamy, A. H., Patil, T.,
Prakash, T., Prabhu, K. & Veeran Gouda, A. 2007. Hepatoprotective activity
of Calotropis procera flowers against paracetamol-induced hepatic injury in
rats. Fitoterapia, 78, 451-4.

Reverchon, E. and Senatore, F. 1992. Isolation of rosemary oil: Comparison
between hydrodistillation and supercritical CO2 extraction. Flavour and
Fragrance Journal, 7, 227-230.

Saber, A.S. and Hawazen, A.L. (2012) Protective Effect of Rosemary
(Rosmarinus officinalis) Leaves Extract on Carbon Tetrachloride-Induced
Nephrotoxicity in Albino Rats. Life Science Journal, 9, 779-785.

Sintayehu, B., F. Bucar, C. Veeressham and K. Asres. 2012. Hepatoprotetive
and free radical scavenging activities of extacts and a major compound

27.

28.

29.

30.

31.

32.

isolated from the leaves of Cineraria abyssinica Sch. Bip. exA. Rich. Phcog. J.
4(29):40-46.

Soyal D, lJindal A, Singh |, Goyal PK. Modulation of radiation-induced
biochemical alterations in mice by rosemary (Rosmarinus officinalis) extract.
Phytomedicine 2007; 14:701-705.

Touafek, O., Nacer, A., Kabouche, A. Z. Kabouche, C. Bruneau. Chemical
Composition of the Essential Oil of Rosmarinus officinalis Cultivated in the
Algerian Sahara. Chemistry of Natural Compounds (2004) 40: 28.

Wargovich, M. J., Woods, C., Hollis, D. M. & Zander, M. E. 2001. Herbals,
cancer prevention and health. Journal of Nutrition, 131, 3034S-3036S.
Yanishlieva, N.V., Marinova, E., Pokorny, J., 2006. Natural antioxidants from
herbs and spices. Eur. J. Lipid Sci. Technol. 108, 776-793

Zheng, W. and Wang, S.Y. (2001) Antioxidant Activity and Phenolic
Compounds in Selected Herbs. Journal of Agricultural and Food Chemistry,
49, 5165-5170.

Kontogianni, V. G., Tomic, G., Nikolic, I., Nerantzaki, A. A., Sayyad, N.,
Stosic-Grujicic, S., Stojanovic, 1., Gerothanassis, I. P. & Tzakos, A. G. 2013.
Phytochemical Profile Of Rosmarinus Officinalis And Salvia Officinalis
Extracts And Correlation To Their Antioxidant And Anti-Proliferative
Activity. Food Chemistry, 136, 120-129.

297





