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ABSTRACT: Botanical drugs are complementary thezapn the management and treatment of clinical iiond. This study
was aimed at investigating the possible changéserstructural and functional entities of two viteyans, the liver and kidney,
following oral administration of the ethanolic leaftract ofCatharanthus roseus. Thirty-two wistar rats were used for this study
and were randomly assigned into three treatmemrt84(nand control (n=8) groups. The animals in tle@tment groups A, B,
and C respectively received 400mg, 300mg and 20@endilogram body weight of Madagascar periwinkkéract for twenty-
one days, while the animals in the control groupyg D) received equal amount of phosphate buffsadohe PBS). The
administration was done orally using an orogasttibe for twenty-one days (21d). Twenty-four houfterathe last
administration, all the animals were sacrificed dgyvical dislocation. Laparatomy was performed #mel liver and kidney
excised, trimmed free of fat, rinsed in cold phagptbuffered saline solution. The liver was quidiked in 10% formolsaline,
while the kidney was fixed in Bouin’s fluid for hédogical processing. Blood samples collected fitbm abdominal aorta and
portions of the liver stored at -20°C in the redrigtor were used for the biochemical analysis dh&y metabolites and liver
enzymes respectively. It was observed that theities of the kidney metabolites and liver enzyrf@owing the administration

of the ethanolic extract . roseus were statistically reduced significantly in a dapendence pattern in all the experimental
groups when compared vis-a-vis the control grouye fesults obtained from this study suggest tlebthl administration of the
ethanolic extract ofC.roseus has no compromising effect on the kidney and limed may enhanced to a greater extent the
functional features of the organs in Wistar rats.
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Introduction

Catharanthus roseus (Vinca rosea) is known as the common or Madagascar periwinkles & perennial herb of
the Apocynaceae family originally native to Madamgd™ 2. It measures about two feet in height and has dark
green glossy leaves and pale pink or white flowd@itse organic extracts df. roseus is used in the folklore
treatment of diabetes, malaria, leukemia, wasmgstisore throat, eye irritation, infectidfis It is also used a as an
astringent, diuretic and expectorant. The plantaios about seventy alkaloids some of which inclcai¢harathine,
lochnenine, vindoline vindolinenine, vincristinénblastine, tetrahydroalstronine, reserpinne, seipe, etd”.

About 20% of the total cardiac output flowsatigh the mammalian kidneys. The nephron is thetfonal and
structural unit of the kidney. Kidneys of the mantiara species show variations in the ratio of thetical and
juxtamedullary nephrons but have in common a unijugctural characteristic that is the presencevofcapillary
networks: the glomerular and the peritubular. Ehdlil cells of the peritubular capillaries havelecrine activity,
which is represented by synthesis and release eoketiithropoietic hormone. The kidneys are the nsainrce,
around 85% of the circulating amount, of this honewo(Junqueira, Carneiro & Kelley, 1998; Ganon@)&" ©..
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Liver is the largest organ in the mammaliaxybdt is the centre of all metabolic activitiestime body. Drugs
and other foreign substances are metabolized autivated in the liver and is therefore susceptibléhe toxicity
from these agents. Certain medicinal agents wHeantan overdoses and sometimes even when admigtistethin
therapeutic ranges may injure the liver. It haseaufiar macro-and micro- structure. It receiveshbegnous and
arterial blood from the gastrointestinal tract tha hepatic portal system and through the hepggcyarespectively.
The micro-morphological features of the liver iglilighted by the lobules and their sinusoids thatleed with
highly active Kupffer cells, central veins and hiepgtes plates that are closely associated withténminal
lymphatics and bile canaliculi (Webster & WebstE9,74; Lessoret al., 1988; Berne & Levy, 1998; Constanzo,
1998)[" & 910 The distinguished morphological features havebkhthe liver to carry out a very vast array of
functions. The hepatic venous circulation qualiftes liver as a blood reservoir with a significmph outflow.

The macrophage population is efficient ia itlood cleansing activities. The hepatocytes hanedabolic
functions that deal with very essential processeh sas detoxification, deamination, transaminati@moval of
ammonia in the form of urea, biosynthesis and ssled the non-essential amino acids and plasmeipsotvith the
exception of immuno gamma globulins, gluconeogenesobrage of glycogen, conversion of carbohydrates$
proteins into lipids, synthesis of lipoproteinspppholipids and cholesterol, oxidation of fattydsgistorage of iron
in the form of ferritin as well as storage of vitas A, D and El’:z. The hepatocytes are efficient in uptaking blood

bilirubin to conjugate it mainly with glucoronic idcand then excrete it in the bile. Potassium adisn salts of
the conjugated bile acids are also excreted irgdbile. Based on specific biochemical reactiongess# functional
tests have been formulated to explore hepaticsstatlohnson, 1995; Stryer, 1995; Guyton, & Ha396; Ganong,
1999; Nelson, & Cox, 2006y 1 13 14.1%]

These vital organs have the ability of cargyiout several essential functions. Maintenance aafybfluids

volumes and their electrolytes within normal limpsirticipates in regulation of acid-base balancd btood
pressure, excretion of the non-protein nitrogencompounds, such as urea and uric acid, eliminatbn
endogenous toxic waste agents. The kidneys hefjetimg rid of hazardous compounds such as thegamusly
produced creatinine and many metabolites of horm@sewell as ingested and administered chemicalslargs
(Griffin & Ojeda, 1996; Guyton & Hall, 1996; Nelsd Cox, 2000; Feraille & Doucet, 2001§: 13 15:17]
When a herbal product is ingested, the body intenaith it in an attempt to get rid of any harmtfokins, especially
if the body cannot convert the foreign substante @ellular components. Commonly manifested by ¢hesults
are changes in enzyme levels and other cellulapooents. The enzymes commonly involved includeasdafe
aminotransferase (AST), alanine aminotransferasd ) Acreatine kinase (CK), and amylase. Producth &5 urea
and uric acid are also vital diagnostic tools faxitity. In a previous study, Wannamtal. (2005)"® found that
altered serum levels of these products in rats imdication of the potential toxicity of the planthe toxicity could
as well result in tissue or organ damage. The argamst commonly affected are; liver, pancreas,kighoey among
others. The aim of this study therefore, is to stigate the effect of the plant extract on the s&ideey and liver.

Materials and Methods
Collection Of Plant And Preparation Of Plant Extracts

Fresh leaves @. roseus were collected from the premises of the Universitylorin Teaching Hospital, llorin,
Nigeria. The leaves dfatharanthus roseus plant were air-dried and the dried plant matewiak weighed using
Gallenkamp (FA2104A, England) electronic weighirejamceand grindedwith Blender/Miller IIl, (model MS -
223, China).

Five hundred and fifty two grams (552g) of tiried powdered sample was however soaked irlifers of 70%
ethanol for 24 hours at room temperature with camsshaking on a shaker (Stuart Scientific Orlstadker, UK),
and then filtered through silk cloth (Mostofa, 2D&!. The filtrate was concentrated using a rotarypevator
(Rotavapor® R-210) at 42- 47°C to obtain 56.50@ladt-free residual extract @atharanthus roseus.

Toxicity evaluation:

The method of Lorke (1983f! was adopted to determine the dose of the extnatitould be lethal to 50% of
the population of animals. Three dose points (800, and 550 mg/kg) were chosen for the pilot expeni, from
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which, experimental doses of 400, 300 and 200mgige administered to the animal in the extractt¢éé@roups
respectively.

Animal Care And Experimental Design

Thirty-two wistar rats of the first filial geration were randomly assigned into three extr@ettment (n=24)
and one control (n=8) groups. The animals in th&aek treatment groups designated as A, B, and @& we
administered 400mg, 300mg and 200mg per kilogragy leeight of the ethanolic Madagascar periwinklérast
for twenty-one days respectively, while the aninialshe control group (group D) were administerethvequal
amount of phosphate buffered salineBg). All the animals were housed in clean cages ahedisions
33.0%20.5x19.0 cm contained in well ventilated déad housing conditions (temperature: 28€3Ihumidity: 50—
55%). Their cages were cleaned everyday.

All experimental procedures followed the recoemdations provided in the “Guide for the Care &tsd of
Labora[gtl)]ry Animals” prepared by the National Acageofi Sciences and Published by the National Irtstitof
Health*™.

The rats were fed with standard rat chow ata@mmended dose of 100 g/kg as advised by thenhttenal
Centre of Diarrheal Disease Research, Banglad€bOR, B) daily. Drinking water was supplied libitum.

Twenty-four hours after the last administratiall the animals were sacrificed using cervitialocation??,
Laparatomy was performed and the kidney and liverevexcised, trimmed free of fat and rinsed in gidsphate
buffered saline solutidfi’. The liver was fixed in 10% formolsaline, whileetkidneys were fixed in Bouin’s fluid
for routine histological processing. Blood sampbedlected from the abdominal aorta and portionghef liver
stored at -20°C (for 5 hrs) in the refrigerator &vesed for the biochemical analysis of kidney maitds and liver
enzymes respectively.

Histological Procedure

After fixing the kidne?/ and liver of both thextract treated and control animals, the tissueswwrocessed for
Hematoxylin and Eosiff* staining techniquegfter fixation, the tissues were embedded in pamaffax; serial
sections of b thick were produced using Leitz Rotary microtoneitz 1512 Microtome). The sections were
mounted in DPX and examined with the aid of OlymSZ-107BN, No. 071771) binocular light microscope
The photomicrograph of each slide was taken withlikon Digital Camera DXM1200F (Nikon, Japan) for
subsequent histological analysis

Estimation Of Liver Enzymes

The levels of alanine aminotransferase (ALagZd aspartate aminotransferase (AST) were estimite
homogenates of the liver A 10% homogenate of $miés in chilled 5% sucrose solution was immedigtetpared
with a Potter homogenizer (GPE, Bedfordshire, BmdjlaThe homogenate was centrifuged at 3000rpmil@or
minutes at 4°C. The supernatant was used for geyad the liver enzymes assay.
Alanine Aminotransferase (ALT)

An ultra- violet light source was used to sw@& spectrophotometrically the activity of the ygne alanine
aminotransferase (ALT) in homogenate samples. Tienal wavelength is 340 nm. Enzyme assay was padd
using specific kits manufactured and marketed hydea Laboratories Ltd, UK.

Aspartate Aminotransferase (AST):

Activity of the aspartate aminotransferaseyam in serum samples was measured using a photomethod.
A spectrophotometer (Beckman, USA) was used. Thaydst of Randox Laboratories Ltd, UK was used.

Estimation Of Kidney Metabolites
Blood sample was collected (using a stedlineedle and syringe) from the abdominal aortaacheat (both

the treatment and control groups) into marked ain&st tubes. Blood in the test tubes was allotwezlot. The test
tubes were centrifuged to harvest serum. Theseehtad serum samples were employed to run commdimeou
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biochemical tests for the kidney functions indexesorder to investigate kidney function in the exmental
animals, serum samples were analyzed for theirectsof urea (mg/dl) and creatine (mg/dl)

Serum Creatinine

Creatinine Analyzer- 2 (Beckman Coulter INdSA) in combination with a specific kit of reager{tdichem
Creatine Pak, Elan Diagnostics, USA) were empldgeglvaluate the creatinine content of the serunpesn

Serum Urea

Evaluation of the urea content in the seriammes was estimated by means of an automated Bloed
Analyzer (Beckman Coulter Inc., USA). The kit usied the analysis was Hichem kit for blood urea aggn
analyzer. The kit was supplied by Elan DiagnostitSA.

Statistical Analysis

Data were statistically evaluated using thed8nt’s t-test with SPSS/14.0 software (SPSS @iicago, USA)
and Excel 2007 (Microsoft Corporation, USA) and svexpressed as Mean * Standard error of mean (SEM).
value of p<0.05 was considered to indicate a dicarit difference between groups.

Results
Toxicity Evaluation

The method of Lorke (1988} was adopted to determine the dose of the extnatitould be lethal to 50% of
the population of animals. Three dose points (880, and 550 mg/kg) were chosen for the pilot expeni, from
which, doses of 200, 300 and 400mg/kg respectiwelye administered to one animal per group in tlcerse phase.
The geometric mean of the highest non-lethal degith (no deaths) and the lowest lethal dose (whexathd
occurred) was calculated and taken as the LD S@eval

All the animals administered with 500 and 58@/kg body weight of the plant extract died afi&hrs of
administration. Although, prior to their death iasvobserved that they abstained completely fronn feed, there
was loss of motor activities as the animals ranebved. At the 45th hour of administration, the aamlsrbegan to
convulse and were completely immobile.

However, the animals administered with 45G&gdiody weight of the ethanolic plant extract werederately
active but later became docile and they as wellaatesd from their feed only to return to normalivty at about
7hrs after administration of that particular do&ecording to Chattopadhyay (1998, it was noted that a 70%
ethanol extract of leaves of Catharanthus roseas iaral dose of 400 mg/kg was shown to be 20%festie as
tolbutamide in diabetic rats, though safer.

Body Weight

The effects of different doses of ethanobafl extracts ofCatharanthus roseus on the body weight of the
animals in the treatment groups when compared thih in the control group is as presented in (BigASter 21
days of treatment, the body weights of the treaeinals were observed to increase significantl (p.05) in
comparison with the control. Among the treated gsythigher body weight was recorded in the grjptiat was
administered with 400mg/kg body weight of the estri@llowed by group B) administered with 300mg/kg body
weight and then groupC) administered with 200mg/kg body. Thus the adnhiai®on of the ethanolic leaf extract
of Catharanthus roseus increased the body weight of the treated aninmals dose dependent pattern. Results of the
present study is in agreement with the reports o$tifaet al. (2007)*% and Iweala and Okeke (200%).

248



D. A. Adekomi

Gross Observation

No gross alterations were observed in thearghitecture and morphology of the kidney andrlnfthe animals
in the treatment and control groups after the teatidn of experimental procedure. The kidney amdrl{with all
their component parts) of the animals in both thatment and control groups appeared morphologinalimal.

Microscopic Observations Of The Kidney

The histological preparations of kidney froine treated and control rats showed that the warsegments of
kidney tubules were well preserved. Abundant glafienephrons with interspersed blood capillariesrevalso
clearly seen. Various regions of kidney tubuleseaped to be normal without any change in mesatigjigkening
or hyaline deposition. The renal parenchyma shom@cavidence of distortion of any kind. It is evitlext this
magnification (x1950) that the tubules constitute bulk of the parenchyma with different shapeanditers and
staining intensity (Fig 1).

Figure 1; showing the photomicrograph of the cortical potaf the kidney in the treatment groujgs §§, andc) and
the control groupd); the glomerulus@®), the Bowman'’s capsul®g), the urinary spacai§). (H&E x 1920
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Microscopic Observations Of The Liver

When the sections obtained from the histalalgbrocessing of the liver was viewed under therosicope it was
observed that the sections conform to normal togioll features. The sinusoids in the sectionshef treated
animals are devoid of occlusions and are not defofThe extent of conformity to normal histologioatline was
observed to be higher in the treated groups cordpaith the control group (Fig 2).

Figure 2; showing the photomicrograph of the liver in theatment groupsa( b, andc) and the control grougy;
the hepatocyteH), the sinusoidg), and the central (centrolobular) vev). (H&E x 1920)

Alanine Aminotransferase (ALT)
Table 2 shows changes in liver alanine atrémsferase (ALT) levels in various treatment gouis-a-vis the

control. Alanine aminotransferase (ALT) levels weaignificantly low (P<0.05) in all the treatmentogps at the
expiration of the study.
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Aspartate Aminotransferase (AST):

The changes observed in the levels of asfgagminotransferase (AS@tivitiesin the liver of the treatment
groups versus the control are also presented ibl€T2). Changes in aspartate aminotransferase (KS€)s were
comparative to the trend obtained for alanine amamsferase (ALT). At the expiration of the stuthe levels of
aspartate aminotransferase (ASitjivitiesin the liver of the treatment groups was signifitgfow at (P<0.05).

Activities Of Urea And Creatinine

As observed in (Table 3), the activities ofuse urea and creatinine in the treatment groups medsiced
significantly compared with the values obtainedhia control group. The difference between meanssigsficant
at (P<0.05). Blood serum samples of the rats theevadministered with the ethanolic extractGatharanthus
contained less urea nitrogen (P = 0.05) as compaitbdurea nitrogen mean values of the control. ¢¢etine low
level of the activities of urea.
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Fig 3; Graph showing the body weight changes in grams
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Table 2; Liver enzymes indexes of the control axtdaet treated rats.

Groups No of Rats ALT (MeantSEM) ( AST (MeantSEM)(
Uu/L) u/L)

A (1.0ml) 8 21.87+1.45 94.50+2.50

B (0.5ml) 8 24.35+1.20 95.50+6.50

C (0.1ml) 8 28.66+1.20 98.56+8.00

D (control) 8 30.84+3.21 103.10+1.00

P value of less than 0.05 indicates a significéffer@nce between the compared means.

Table 3; Kidney metabolites indexes of the contirad extract treated rats.

Groups No of Rats Serum Urea (mg/dl) ) Serum Creatine
(mg / dl)

A (1.0ml) 8 24.57+1.21 0.50+0.04

B (0.5ml) 8 26.97+1.74 0.53+0.09

C (0.1ml) 8 27.21+1.37 0.59+0.11

D (control) 8 30.57+1.21 0.80+0.07

P value of less than 0.05 indicates a significdffeérnce between the compared means.

Discussion

The quest for the search of available livmatrevealed no published report on the toxicityCatharanthus
roseus in humans despite the widespread use of the plantarious herbal remedies. In this study, oral
administration of the ethanolic extract@détharanthus roseus to rats produced no observable toxicity in thedief
the rats after 21d of administration. Estimatioonirthe use of the adopted method of Lorke (1$8B)provided a
tolerable dose of the ethanolic extracQatharanthus roseus by the animals. Dapat. al (2007)°"! stated that, the
estimation of tolerable doses of plant extract fsimmense importance, in view of the large-scalenan
consumption of these plants in managing or combatértain ailments and should be a matter of cancer

However, toxicity evaluation of plant extramt drug is not a very reliable procedure in théedwination of
toxicity as there is a wide variation in resultévieen different species and even in the same speder different
experimental conditions. Moreover, toxicity tesedmot provide comprehensive information on whatesy failure
led to the death of the animals. Some deaths may Ib@en due to the quantity of the test substaagsing gastric
rupture or other morbidity unrelated to the toxiaf the extract. Notwithstanding, toxicity testdéonjunction with
photomicrographs of stained and processed histabgssue sections provides a clue as to the thdracteristics
of the drug or plant Dapat. al (2007}

It was observed during the course of thiglgtthat the plant extract has a modulating effdabro the body
weight of rats exposed to the extract. There wdeaease in the body weight of the animals in gsdu@and B
administeredvith 400mg/kg and 300 mg/kg body weight of the astron the seventtvth) and fourteenthl4th)
day respectively of administration compared withestanimals in the other treatment and the comfrolps (Fig
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3). Histological examination of the kidney and livé these animals showed intact normal histolddeatures; and
this suggests that the decrease in body weightredden the animals in these groups (AReandB) on day seven
(7) and fourteen1() of the study was not an implication of nutriebsarption. Although what was responsible
for the decrease in body weight could not be aatexti as of now. Thereafter, the weight of the aténm all the
treatment groups began to increase and this wasaasthrough out the remaining days of study. rAilsir study
by Prasackt. al., (2009)?® showed a statistically significant increase in twely weight of rats treated with leaf
extract ofC. roseus.

From the histological sections of the livétreated rats, there were no features of celldi&generation, as the
sinusoids in the sections of the treated animasiavoid of congestions, occlusions and are nagématiged. There
was no necrosis or oedema of the hepatocytes. Waseno evidence of Mallory bodies in the livergathyma.
The portal tracts were free of inflammations.

It is known that when certain types of cells arendged, the enzymes they contained may become carngaw.
Alanine aminotransferase (ALT) is one of such enzytis markedly elevated in acute liver damagdee €nzyme,
aspartate aminotransferase (AST), has similar fmlé,s found in various body tissues such as #erthkidney,
brain, lungs, muscles, and liver. This enzyme imp@mised when these organs are damaged and iisusfeel as a
marker in determining the extent of damage. Inli@patitis and other forms of liver diseases dssed with
hepatic liver necrosis, the level of aspartate atnémsferase (AST) and alanine aminotransferaserl)Adre
elevated before clinical signs and symptoms offiseases appeat.

Determination of ALT activity is a relativeensitive indicator of hepatic damage in certaiimal species and

can help determine whether further diagnostic tésts, determination of creatine kinase activity, bileidac
concentration, or a liver biopsy) are neces$¥fyMechanisms of increased activity of ALT includezgme release
from damaged cells or induction of enzyme actifityn drug administration. Release of ALT from thgasol may
occur secondary to cellular necrosis or as a reswllular injury with membrane damage and bletfation !
In dogs, cats, rats, rabbits, and primates, ALTvigtis highest in hepatocytes. Therefore, elemadiin serum ALT
activity are considered to be relatively specific liver disease. However, measurement of serum adfivity does
not test k[lgei-psazl]tic integrity alone because increaseam ALT activity also may occur with striated rolesnecrosis
or injury. =

Ruminants, pigs, horses, and birds have ahntmwer level of hepatocellular ALT activity. In dbe species,
increased serum ALT activity usually is a reflentiof skeletal muscle necrosf¥! Increased ALT activity can be
caused by reversible or irreversible damage to thegtes including necrosis, ischemia, enzyme indacfi.e.,
anticonvulsants, glucocorticoids, and thiacetardeini drug-induced hepatotoxicity.€, tetracycline in cats,
carprofen in dogs), cholestasis, and traufia® 3* ** %These forms of hepatic damage can be acute onichro
Acute hepatocellular injury tends to result in geeaelevations of ALT activity. In chronic hepatiisease, ALT
activity may be within the reference interval oty elevated®"

Reduction in values of serum urea and criegtifollowing the administration of the ethanoleal/e extract of
Catharanthus roseus suggests that the kidney may not be damaged bwadhenistration of the aqueous extract.
Physiology of the kidneys functional units with aeg to getting rid of urea and creatinine was rotlteemically
impaired.

Conclusion

In this study, the oral administration of thidanolic extract o€atharanthus roseus significantly reduced the
level of aspartate aminotransferase (AST) and ia¢gaaiminotransferase (ALT) in the liver and the ealof urea and
creatinine was also significantly reduced. Thedhiggical outline of the plant extract on the kidred liver as seen
in the histological sections obtained from thetedaats support this claim. This is indicativelué non-toxic effect
of the ethanolic extract of the leaf 6f roseus on the kidney and liver at the doses administéoetthe animals in
this study. In conclusion, data obtained from #tisdy showed that the oral administration of etfiadeaf extract
of C. roseus has no adverse effects on the kidney and livephadogy.

The observations from this study suggestetl Ghaoseus is not hepatotoxic and has no adverse effect en th
liver and kidney enzymes of the treated rats. Furtstudies should be directed towards isolating gpecific
component(s) of the plant responsible for the pasignhancing effects in order to standardize thatpreparation
for maximum therapeutic benefit.
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