American Journal of Pharmacology and Toxicolog)$ 87-45, 2011
ISSN 1557-4962
© 2011 Science Publications

Acute and Sub-acute Toxicity of Crataegus Aronia
Syn. Azarolus (L .) Whole Plant Aqueous Extract in Wistar Rats

Abdullah S. Shatoor
Department of Cardiology, College of Medicine, Kikbalid
University, Abha 24121 Saudi Arabia

Abstract: Problem statement: Hawthorn comprises more than 200 species worldwigevery few
species have been used medicinally. In Mediterramegion, the predominant species of the genus
Crataegus i€. aronia syn. Azarolus (L). The extracts or tinctures prepared from thaves, flowers
and/or a fruit has been used traditionally for tteatment of different diseases including different
cardiovascular problems. This speci€s @ronia syn. Azarolus (L.)) has not been adequately
studied. Thus, we aimed to investigate for the idssicute and sub-acute toxicity ©f aronia syn.
Azarolus (L.) on Wistar albino ratsApproach: The phytochemical screening of the aqueous extract
of C. aronia syn. Azarolus (L.) was determined. Athirty six Wistar rats oftheexes weighing 180-
200 g. were divided randomly into sex groups o@s each. The first group was the control group and
fed with equal volume of distilled water, while tbéher 5 groups were given single daily dose of the
aqueous extract per os at different doses (100, 200, 1000 and 2000 mg Ry for 28 days. The
observation of acute toxicity and the sub-acuteatéf of the extract on the hematological, coaguati
liver function (LFT) and renal function parametengre reported.Results. The phytochemical
screening of the aqueous extractfaronia syn. Azarolus (L) indicates the presence of flavonoids,
terpenes/sterols, saponins and tannins. There meesggns of acute toxicity and no fatality. Therasw
significant increase of the Red Blood Cell CounB@ and Packed Cell Volume (PCV) in rats given
the extract at dose of 200 mg khut not with other doses. Furthermore, the prothrionPT) and
Activated Partial Thromboplastin Times (APTT) wesignificantly increased in rats given the extract
at doses of 100-500 mg Kg There was no changes in the level of LFT, renaicfion and
electrolytes.Conclusion: This study indicates that. aronia syn. Azarolus (L.) whole plant aqueous
extract has no acute or sub-acute adverse effédeta administered under or equal to the dose of 2000
mg kg body weight. The increase in the RBC, PCV as welP®@ and APTT needs further studies.
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INTRODUCTION evidence regarding the safety and efficacy to stppo
the continued therapeutic application of these piedi
Plants are one of the most important sources oplants. Because of this renewed interest in herbal
active substances with therapeutic potential tee aur remedies and the increased use of plants extracts i
variety of diseases in humans (Gillal., 2010; 2011). food, cosmetics and pharmaceutical industries etligr
The evaluation of pharmacological effects can kedus a compelling need for thorough scientific safety
as a strategy for discovering new drugs of plaigimr evaluation of the medicinal plants (Ben-Arge al.,
(Gill et al., 2011; Hollowayet al., 2011). There is an 2011; Haque and Haque, 2011).
ongoing world-wide revolution which is mainly Laboratory animals are sensitive to toxic
premised on the belief that herbal remedies arer saf substances occurring in plants. Hence, the
and less damaging to the human body than synthetisdministration of the extracts in increasing ameunt
drugs (Alamet al., 2011). According to World Health enables the evaluation of the acute and sub-acute
Organization about 80% of the world populatione®li toxicity limits. Therefore, the test should be @arout
on traditional medicine for primary health care andfor three doses and for both sexes, taking int@amc
more than 30% of the plant species have been useaather factors such as age, weight, species, didt an
medicinally. However, there is limited scientific environmental conditions (Sihet al., 2011).
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Hawthorn is deciduous and a member of the4°C. The residue was re-constituted in distilled wade
rosaceae family. The Hawthorn is native to Obtain the various concentrations used in the study

Mediterranean region, North Africa, Europe and _ ) _
Central Asia. Most species of Hawthorn havePhytochemical —screening tests  (I-VII):  The
prominent, long, straight and sharp thorn, randiogn phytochemical screening of the agueous extrachef t

: ; : Crataegus aronia was carried out according to
1-5 inches. Hawthorn comprises more than 200 sseméeaves
in the world. In Mediterranean region, the predamnin the method of Evans (2000) and the method of Mogana

species of genus Crataegusdsaronia syn. Azarolus o aI.,. 2011). Q_ualitative analysis of alkaloids,
(L) that populates the mountains of these areas fIavqn0|ds, . glycosides, saponins and tannins were
. ) studied using freshly prepared ground samples of
The extracts or tinctures prepared from the leave rataegus aronia syn: Azarolus (L) whole plant extract.
flowers and/or fruits from the genufrataegus

(Rosacea) dates back to ancient times (JayachaetdranTeq for flavonoids About 1.0 mL of 10% ferric

al., 2010; Kanyongat al., 2011). Currently, there is cpjoride was added to 1.0 mL of extract. The foiarat
increasing use of different hawthorn species ingf 3 greenish brown or black precipitate or colasw
cardiovascular diseases and being listed as hdrbgs positive test for phenolic nucleus. To 1.0 mL estra
in pharmacopoeias of countries, such as Germany.0 mL of dilute NaOH was added. Addition of 1.0 mL
France, China and England particularly for thedilute NaOH to 1.0 mL extract gave a precipitatdolth
treatment of mild form of heart failure (Jayachamet  shows presence of flavonoids.

al., 2010; Kanyongat al., 2011; Swaminatharet al.,

2010). Furthermore, several ethnobotanical andrest for saponins: 1.0 mL of extract was boiled with
ethnopharmacological surveys on the therapeuticofise 5.0 mL of distilled water for 5 min and decantedileh
indigenous plants have revealed that the indigenoustill hot. The filtrate was used for the followitgsts:
member of this genugrataegus aronia syn. Azarolus

(L) (Rosaceae) is used in the traditional Arab wiedito *  Frothing test:About 1.0 mL of the filirate was

treat cardiovascular diseases, as well as canedietds diluted with 4.0 mL of distiled water shaken
and sexual weakness (Nawash and Al-Horani 2011). vigorously and observed on standing for stable
Despite the extensive use of the pla@rataegus froth which confirms the presence of saponins

aronia syn. Azarolus (L), has not been subjected to * Emulsion test:About 2 drops of olive oil was
adequate studies including its acute and sub-acute added to 1.0 mL of filtrate. The solution was
toxicity. Motivated by this, we aimed at present to shaken and observed for formation of emulsion
report the acute and sub-acute effects of the arueo which confirms the presence of saponins

extract of Crataegus aronia syn. Azarolus (L) whole

plant on biochemical indices of liver and kidney Test for tannins: About 5.0 mL of extract was added
functions as well as some hematological paraméters to 2.0 mL of 1% HCI. Deposition of a red precipétat
albino Wistar rats, which will be a guidance foeth was an evidence for the presence of phlobotannins.
planned future studies of its effect on differeystems

particularly the cardiovascular system. Test for terpenes/sterols. Liebermann-Burchard’s
Test: (200 mg plant material in 10 mL chloroform,
MATERIALSAND METHODS filtered; 2 mL filtrate+2 mL acetic anhydride+1 nuf

conc. HSO,. A blue-green ring indicates the presence

Preparation of the extract: This study was performed of terpenes/sterols.

in the Research labs of Medical School of King Kdhal

University at Abha, Saudi Arabi€rataegus aroniasyn.  Test for free anthraquinones: The Borntrager's test
Azarolus (L) whole plant was purchased from a local for anthraquinones was used. 5mg of the plant etxtra
market in Jordan (Middle-east). The plant was ifiedt  was shaken with 10 mL of benzene, filtered and &l
and extracted by the Department of Pharmacognosy df0% ammonia solution added to the filtrate and the
college of Pharmacy at King Khalid University. mixture shaken.

The dried plant was ground to a powder and
extracted by maceration in distilled water (1kg/ttly) ~ Combined anthraquinones: 5mg of plant extract was
for 2 days at 37°C (Abdut al., 2009). The extract was boiled with 10 mL aqueous sulphuric acid and féter
filtered and the excess water was evaporated undevhile hot. The filtrate was shaken with 5 mL of
reduced pressure in a rotary evaporator. The fegult benzene, the benzene layer separated and halivits o
residue (28 g) called the aqueous extract wasdstare volume of 10% ammonia solution added.
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Test for cardiac glycoside: About 5.0 mL of extract (LD 50) was calculated using the following equation
was treated with 2.0 mL of glacial acetic acid (Turner and Hebborn, 1965):

containing 1 drop of 0.1% ferric chloride and then

mixed with 1.0mL concentrated sulphuric acid. A LD50 = the apparent least dose lethal to all incugy.
brown ring of the interface indicates a deoxysugar@xb)/N:

characteristic of cardenolides.

Test for alkaloids About 1.0 mL of extract of the Sub-acutetoxicity study: The extract was administered in

sample was added and shaken with 5.0 mL of 2% HCq manner similar to that used in acute toxicitylytwith

on a steam bath and filtered. Five drops of Meyer’sSame doses to the animals for 28 ddyzdluaet al.,

reagent (potassium mercuric iodide solution) wanth 2010)
added to 1.0 mL of the filtrate and observed faaon

colored precipitate which is a positive test fdwidids. ~ COllection and analyses of blood: At the end of the

experiment, all animals were anaesthetized with

Experimental animals: About 36 Wistar strain rats of diethylether vapor. Blood samples were collected by
both sexes weighing between 50.7-60.9g were prdcureC@rdiac puncture into three sets of plain, EDTAtieel
from a random bred colony in the animal house 0]émd_ sodu_Jm citrate tubes. The blood in the plaid an
College of Medicine of King Khalid University, Abha sodium citrate t_ubes were allowed to clot. Thetehbt
Saudi Arabia. The rats were caged in plastic cagell00d samples in the plain tubes were spun in @tben
(6/cage) in a controlled environment (ambientmp centrifuge (3000 rpm for10 min) to obt_am sérhe
temperature, 27.0+ 2.0°C and with a 12 h light/dege ~ SeParated serum samples from the plain tubes were
cycle). They were allowed to acclimatize for 10 kee Stored in the refrigerator until required for the
during which the weight gained was between 180_20(5)|ochem|cal {_;\nalyse_s. The serum biomarkers analyzed
g. During this period the rats were fed on ratsvecho mcl_ude: Alanine Amino Transferase (A_L_T), _aspartate
diets and water ad-libitum. The experiments pertm 2Min0 transferase (AST), total bilirubin, total
complied with the rules of the Institute of Labamyt ~ Proteins, Urea, Creatinine, potassium (K+), sodium
Animal Resources, Commission on Life Sciences(Na+) and chloride (CI-). These tests were assayed

National Research Council and approved by the Ethic YSing comm’erf:ial available kits according to the
Committee of the King Khalid University. manufacture’s instruction. Blood sample collectad i

EDTA treated tubes were used for Full Blood Count
Acute toxicity study: Acute toxicity bioassay was (FBC), which included: Total Erythrocytes Count
conducted according to the World Health Organizatio (TEC), Hgb, PCV, MCV, MCH, MCHC, Platelets
guideline for the evaluation of safety and efficasy Count (PLC) and Total Leucocytes Count (T LC).
herbal medicines (WHO, 1993). The rats were divided' "€ FBC ~was analyzed using Automated
into six groups of six animals each. The aqueotrmex  ematology  System  (Sysmex  Hematology-
of Crataegus aronia was administrated per os to rats of Coagulano_n Systems®, Model KX-21N, Sysmex
groups 2-6 in a single dose/day of 100, 200, 50001 Incorporation, Kobe, Japan).
2000 mg kg body weight (bwt) respectively by intra
gastric gavages using a feeding needle. The contr
group (group 1) received an equal volume of desdill

etermination of clotting time: The blood collected
irectly from the heart to avoid contamination with
water as vehicle. tissue thromboplastin (200 pL mL from each rat). At

Observations of acute toxic symptoms were mad&Very time, the blood was delivered into four gleesst
and recorded systematically 1, 2, 4, 6 and 24 ter af tubes that had prewously beenlwarmed and .malrnialne
administration of the extract. The number of ratatt at 37°C and the tubes immediately placed in a 37°C
survived were noted after 24 h and then maintafoed Water bath to mimic the temperature of the internal
the further 3 days with daily observations. This€nvironment. The glass test tubes were continually
visual observation included skin changes, mobilitytilted at 10s intervals until blood stopped flowingen
and aggressiveness, sensitivity to sound and pain, tilted at an angle of 90°. The period in seconds wa
well as respiratory movements. The acute toxicrecorded from the time the blood is delivered itite
effects of the extract were assessed on the bdsis glass test tubes until it stops flowing when tilidan
mortality, which was expressed as LD50. Lethal dosangle of 90° using stopwatch.
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Determination of Prothrombin Time (PT): Blood RESULTS
was collected into sample vials containing 3.2%sod
citrate (as specified in the Prothrombin Time (Ra3t The results of this study are shown in Table In5.

kit used) in the ratio 1: 9 with the blood sampléie  this study, the oral administration of the aqueous
blood was then centrifuged at 1000 g for 15 min. toextract ofCrataegus aronia at all given doses (up to
obtain platelet poor plasma. Thromboplastin 2000 mg kg") did not produce any visible sign of
PT-S was placed in a water bath at 37°C and 0.&cute toxicity or instant death in rats tested nigithe
mL of test plasma was also put into a test tubepdaced ~ period of observation.
in the water bath to prewar to 37°C. A 0.2 mL ofmad Preliminary phytochemical screening of the
thromboplastin PT-S was then forcibly added totés  Crataegus aronia aqueous extract indicates thempres
plasma and the stopwatch was started. The tube wa$ flavonoids, terpenes/sterols, saponins and tenni
tited repeatedly until a clot was formed and thmet while anthraquinones (free and combined), glycaside
taken for clot to form was noted. Precaution waenao  and alkaloids were not detected (Table 2).
perform the test within 3 h of blood collection. The effect of C. aronia aqueous whole plant
extract on hematological parameters is depicted in
Determination of Activated Partial Thromboplastin (Table 3). The Red Blood Cells count (RBC's) and
Time (APTT): A mixture of 0.1 mL of plasma with 0.1 - pematocrit value increased significantly (p<0.05) o
mL of APTT reagent containing Cephalin-Kaolin ,yminisiration of the extract to both male and flema
suspension was incubated at 37°C for 5 min, foltbwe rats only at dose of 200 mg K However, there was

by the addition of 0.1 mL of 0.025 M Cag4olution. . . .
APTT was taken as the interval between the adddfon no reduction in any other hematological parameters
with the use of higher doses of the extract.

CaCh and the moment when the fibrin clot was Table 4 summarizes the effect of the extract @n th

visually detected. The blood tests were done by a|I1~I tat ¢ 4 in this studv: Th
expert technicians in the fields and were unawdre o aemostatic parameters used in this study: There we
5|gn|f|cant increase in the Clotting time, PT anB T

the detailed treatment groups. : : - ’
with the highest changes being observed in the rats

Statistical analysis: The results were expressed asWhich received the extract at a doses of 100, 2@D a
the mean value + SD. Statistical differences betwee 500 mg kg' body weight.

groups were assessed using the SPSS software, There were no significant changes in the serum
version 16 and the Student’s t-test was used tdevels of ALT, AST, total bilirubin, total protein,
determine the difference between groups and p<0.06reatinine, urea, NaK" and Clwith any given doses
denoted statistical significance. compared to the control levels (Table 5).

Table 1: LD50 determination by arithmetic methédkarbar

Groups Number of rats No. of animals dead Dosediffce (a) Mean mortality (b) Probit (axb)
Control group 6 o —

C. aronai 100 mg kg 6 0 100 e

C. aronai 200 mg kg 6 0 100 e

C. aronai 500mg K¢ 6 0 400 e e

C. aronai 1000 mg kg 6 0 500 e

C. aronai 2000 mg kg 6 0 1000 e

Table 2: Phytochemical screeningQriataegus aronia syn. Azarolus (L) agueous extract

Chemical compound Observations

Flavonoids A reddish color was observed

Saponins

1- Frothing test A stable froth was observed

2- Emulsion test An emulsion is formed

Tannins Blue black color was observed

Terpenes/sterol A reddish brown ring was observed at the interface
Free anthraquinones Gold color was not observed on the ammoniacal phase
Combined anthraquinones No pink, red or violet color was observed on theramiacal phase
Cardiac glycosides No reddish brown ring was observed at the interface
Alkaloids A cream colored precipitate was not observed
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Table 3: Effect of oral administration of Crataeguania aqueous extract on hematological paramietesgroups of rats

Control group C. aronia C. aronia C. aronia C. aronia C. aronia
Parameter (100 mg Ky (200 mg k@) (500 mg k@) (500 mg k@) (1000 mg k@) (2000 kg%
Number of rats 6 6 6 6 6 6
RBC’s (x10) 8.41+0.33 7.94+0.12 9.3940.65* 7.48+0.43* 8.49+0.88 8.31+0.60
Hb (g/dI) 15.0+0.700 15.10+0.56 15.93+1.07 13.73160 14.92+0.89 14.28+0.69
Hct (%) 47.28+1.60 46.63+3.21 51.45+2.96* 47.1221.3 48.35+1.64 46.62+2.65
MCYV (fL) 56.21+1.98 58.72+0.91 54.79+0.78 62.9948 56.94+3.94 58.30+2.27
MCH (pg) 17.83+0.33 18.34+0.67 16.95+0.058 18.45%0. 17.65+0.91 19.52+0.78*
MCHC (pg/dl) 31.72+0.96 32.38+1.10 29.07+0.24 29260 30.86+1.10 33.50+0.84*
PLT (x10) 313.9+21.40 352.25+25.4 339.50+23.1 348.25+10.2 26.21+12.8 545.00+29.2*
WBC’s (x10) 11.89+1.20 11.20+1.33 11.86+1.25 10.79+2.76 1718 11.10+2.18
*: Values are statistically significant at p<0.05em compared to control group
Table 4: Effect of oral administration of Crataeguenia agueous extract on clotting time, PTARTAT in all groups of rats
Parameter Number of rats Clotting time (sec) PT)(se APTT (sec)
Control group 6 51.25+4.03+ 13.13+1.03 27.07+0.700
C. aronia (100 mg kg") 6 88.50+6.13* 12.97+0.759 31.98+1.75*
C. aronia (200 mg kg") 6 82.75+4.79* 18.30+1.02* 38.68+1.09*
C. aronia (500 mg kg") 6 63.75+4.99* 14.57+1.00* 30.90+2.64*
C. aronia (1000 mg kg" 6 52.75+1.70 13.26+0.34 25.42+0.66
C. aronia (2000 mg kg") 6 51.25+4.03 13.45+0.500 25.40+0.66
*: Values are statistically significant at p<0.05em compared to control group
Table 5: Effect of acute oral administration of aegus aronia aqueous extract on some serum bigzklgrarameters of rats

C. aronia C. aronia C. aronia C. aronia C. aronia

Parameter Control 100 mgRg 200 mg kg 500 mg kg 1000 mg kg 2000 mg kgt
Number of rats 6 6 6 6 6 6
ALT (U/L) 37.64+1.36 37.36+1.36 36.32+1.48 36.3468 37.82+2.24 36.2+1.17
AST (U/L) 86.6+2.61 84.6+3.21 85.2+1.92 86.4+4.04 6.434.50 83.6+4.56
Total protein (mg dr) 6.94+0.11 6.72+0.38 6.76+0.40 6.88+0.20 6.845%0.0 6.84+0.27
Total bilirubin (mg dC*)  0.520.0232 0.49+0.02 0.488+0.19 0.486+0.019 003320 0.494+0.021
Urea (mg drC*) 46.06+2.58 45.74+1.98 45.8+3.69 46.26+2.38 461783 46.08+2.49
Creatinine (mg dr) 0.45+0.016 0.442+0.033 0.436+0.019 0.442+0.019 454¢0.021 0.44+0.029
Na™ (mmol L) 139.75+0.96 140.75+1.5 138.25+1.70 142+5.66 13252 140.33+3.06
K* (mmol LY 4.65+0.33 5.125+0.88 4.675+0.54 4.73+0.25 4.82530 5.067+0.75
CI (mmol L) 99.25+0.96 103.75+2.87 101.75+1.5 105.66+2.89 JI%M1.5 99.3+4.16

*: Values are statistically significant at p<0.05em compared to control group

DISCUSSION (Walum, 1998) are as follow: very toxic, <5 mg Ky
toxic, >5<50 mg kg'; harmful, >50<500 mg kg and
Investigation of the acute toxicity is the firségin  no label, >500<2000 mg Ky Therefore, the expected
the toxicological investigation of an unknown high LD50 (>2000 mg k‘dbody weight) of the aqueous
substance. The index for the acute toxicity isLtB&0. extract Crataegus aronia, is an indication that the
The results in this study showed that the acutextract could be considered relatively safe espgcia
administration of the aqueous extract Ofataegus  when administered orally where absorption may ot b
aronia at all given doses (up to 2000 mg Rodid not complete due to inherent factors limiting absomptin
produce any sign of acute toxicity or instant dei@th the gastro intestinal tract. Although, obtainindethal
rats tested during the period of observation. Thisdose in animals may not predict the human lethsé ad
however, suggest that the extract has no acuteitypxi a drug or acute poisoning overdose (Chapraaal.,
when administered orally and the lethal dose if eny 2010). However, it is usually used to provide a
above 2000 mg kg Clarkeet al. (1975) showed that guideline for selecting doses for the sub-acuteages
substances with LD50 of 1000 mg kgody weight for future clinical relevance.
given orally are considered safe or of low toxicity Preliminary phytochemical screening carried out in
Similarly, the chemical labeling and classificatioh  this study indicated thatCrataegus aronia syn:
acute systemic toxicity based on oral LD50 valuesAzarolus (L) contain mainly flavonoids, tanninis,
recommended by the Organization for Economicsaponins, Trepens and sterols in its agqueous éxtrac
Cooperation and Development (OECD, Paris, FranceJhese phytochemicals are known to perform several
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general and specific functions in plants and maytex  maintaining the cell membrane through inhibition of
different biochemical and pharmacological actions i peroxidation of polyunsaturated fatty acids (Wasig
different species of animals when ingested. Thesel., 2009; Hasaret al., 2009). Also, flavonoids are
actions range from cell toxicity to cell protective capable to inhibit the formation of superoxide iamsl
effects. Similar phytochemical findings are present hydroxy radicals, which are two strong peroxidation
other Crataegus species likeC. monogyna and C. agents that are produced in the body under normal
laevigata (Barroset al., 2011, Jayachandraat al.,  conditions and cause destruction of cells (Esmaeid
2010). Sonboli, 2010). Therefore, flavonoids may proteathb

The various biochemical and hematologicalthe hematopoietic committed stem cells and the
parameters investigated in this study are useflités formed blood cells from the attack of the reactive
of evaluating the toxicity of plant extract in arfs.  free radicals. Furthermore, the antioxidant acyivit
Assessment of hematological parameters can be us@@dvonoids may maintains the haeme iron in its
to determine the extent of deleterious effect oéfgn  ferrous state and this could enhance erythropaiesis
compounds including plant extracts on the bloodwhether the aqueous extract 6f aronia has any
constituents of an animal. It can also be used teffects on the level of erythropoietin remains ® b
explain blood relating functions of chemical established.
compounds and plant extracts (S#al., 2011). Such The aqueous extract of. aronia exhibited
analysis is relevant to risk evaluation as the gean  anticoagulant activities by increasing clotting ¢isn PT
hematological system has higher predictive value fognd APTT. APTT and PT are a qualitative
human toxicity, when the data are translated frommeasurement of factors involved in the intrinsicd an
animal studies. extrinsic pathways respectively (Salawtial., 2008;

The various blood cells (erythrocytes, leucocytesgamideleet al., 2010; Cipilet al., 2009). The increase
and platelets) produced at a turnover rate of abdat3  jn APTT and/or PT could be due to, a deficiencyaof,
million per second in a healthy human adult and thi an inhibitor to, any of the clotting factors invely in
value could be altered in certain physiological orejther pathways or in the final step of the clatin
pathological states (Guyton and Hall, 2000). Cartai pathway (Abdullahet al., 2010). The observed
drugs including alkylating cytotoxic agents affe@od  jncrease in clotting time, PT and APTT occurrechat
formation rate and the normal range of hematoldgicaggses petween 100-500 mg kgut not with higher
parameters (Zukt al., 2011). _ doses indicate that this effect is probably nabddity

The results of the hematological parameters of theng may have a therapeutic potential as anticoatula
present study did not show any worrisome resuitsesi  anq warrant further investigation.
all the changes were within the normal expectedigan Many xenobiotics are capable of causing some
for the rat species used in this study. Howevegreth degree of liver injury (Omiecinskét al., 2011). The
was an important observation which might bejiver is prone to xenobiotic-induced injury becausfe
interesting. The RBC and PCV values werejts central role in xenobiotic metabolism, its mort
significantly higher among the group of rats trélate |ocation within the circulation and its anatomicdan
with the extract at dose of 200 mg'kgompared to the physiologic structure. Generally, analysis of the
other groups treated with different doses. Thedeega activities of some basic liver enzymes in the plasm
were above the well established reference ranges f&erum can be used to indirectly assess the inyegfit
Wistar rats (Cameron and Watson, 1949). The reasofissues after being exposed to certain pharmaambgi
for this change with this dose (200 mg™Rgis not  agent (s) (Al-Hashem, 2009). These enzymes are the
clear, however, this could be due to variationgh@  ysual liver markers whose plasma concentrationseabo
absorption, bioavailability and metabolism of the the homeostatic limits could be associated withouer
antioxidants  (flavonoids) present in the extractforms of disorders which affect the functional ey
(Prochazkovaet al., 2011; Amranet al., 2010). of the liver tissue. In the assessment of liver agenby
Hawthorn extract is well known rich source for drugs or any other hepatotoxin, the determinatibn o
flavonoids which include: hyperoside, isoquercitrin enzyme levels such as ALT and AST is largely used
epicatechin, chlorogenic acid, quercetin, rutin andRamaiah, 2011). Necrosis or membrane damage
protocatechuic acid (Barras al., 2011). In the present releases the enzyme into circulation; thereforeait be
study, the phytochemical screening confirmed themeasured in the serum. High levels of AST indidist
presence of flavonoids in the aqueous exifaeronia.  damage. ALT catalyses the conversion of alanine to
Thus, the possible mechanism of the increase in RB@yruvate and glutamate and is released in a similar
and PCV values involves the effect of flavonoids onmanner. Therefore, ALT is more specific to therliaad is
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thus a better parameter for detecting liver inj{@yer et

al., 2008). The results of the liver enzymes (ALT and
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