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ABSTRACT

The leaves of Alchornea laxiflora have antihistamine, anti-infectious and anti-inflammatory
apphcations in ethno medicine. This study was aimed at investigating the hepatoprotective activity,
isolation and structural elucidation of the phytochemical constituents of the leaf ethanolic extract.
Hepatoprotective assay was carried out against carbontetrachloride-induced liver damage in rats.
The marker enzymes used in assay to assess liver function include: Aspartate amnotransferase
(AST), alanine aminotransferase (ALT), alkalinephosphatase (ALF) and lactate dehydrogenase
(LDH). Isclation and purification of fractions was achieved using standard chromatographic
techniques. The structures of the isolated compounds were confirmed by spectroscopic techniques.
The marker enzymes registered enhanced activity (p<0.05) in CCl,-treated rats as administration
of ethyl acetate fraction of the leaves of A. laxiflora was found to reduce the elevated levels of AST,
ALT, ALF and LDH, thereby protecting the liver from toxic effects of carbontetrachloride. The
result was further supported by histopathological studies of liver samples which showed
regeneration of hepatocytes by the extract. Two other flavoneids were found for the first time from
the Nigerian specie of 4. laxiflora along with two previously reported flavonoids in this specie. The
structures of these flavonoids were confirmed to be quercetin-3-O-B-D-glucopyranoside and
quercetin 3, 7, 3', 4-tetrasulphate while the latter two were identified as quercetin and quercetrin.
This study has helped to establish the hepatoprotective influence of the leaves of 4. laxifiora,
isolate and elucidate the structure of the phytochemical constituents of the active fractions and
justified the use of the plant in traditional medicine.
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INTRODUCTION

Phytochemicals are of great importance due to their curative properties in healthcare. The rise
in resistance of the human body system to a number of curative drugs is redirecting healthcare
practices from curative to preventive medicine. Some phytochemicals used in preventive medicine
include: flavonmds, polyphenols, saponins, hgnoids and alkaloids (Cragg ef al., 1997; Groombridge,
1992; Calixto, 2000). Liver diseases can be induced by viruses, various chemicals, pharmaceuticals
and environmental pollutant. Search for hepatoprotective agents is on the increase because of the
important role that liver plays in detoxification and excretion of both internally and externally
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generated toxins. Modern medicine does not so far have a fully effective cure particularly for
hepatitis except for that caused by certain viruses which can be treated by corresponding vaceines
(Ansari et al., 2011; Prajapati et al., 2003).

Alehornea laxiflora is rich in these phytochemicals, which might justify its use traditionally in
ethno medicinal practice of many countries. It 1s used in folk medicine as a remedy for numerous
diseases ranging from inflammation to heart diseases (Burkill, 1998; Dan et al., 2004; Kayode and
Omotoyinbo, 2008). The leaves have been reported to be effective in the treatment of kidney,
bladder, inflammatory and infectious diseases. They have also been reported to exhibit hypo-
sensitive and antihistamine properties (Burkill, 1998; Kayode and Omotoyinbo, 2008; Sofowora,
2008). The antimicrobial and antioxidant activities of A. laxiflora has been investigated which
make it a suitable plant for this hepatoprotective study (Farombi et al., 2003; Oloyede et al.,
2010). A. laxiflora belongs to Euphorbiaceae family and is widely spread in African countries
especially West Africa. A number of flavoniods have been isclated from A. laxiflora and
related species among which are quercetin - 7, 4- bisulphate, quercetin - 3', 4'-disulphate, quercetin
-3, 4'-diacetate and rutin (Ogundipe et al., 2001; Calvo et al., 2007).

In continuation of the phytochemical and pharmacological investigation of secondary
metabolite constituents of plants (Oloyede ef al, 2010; Onocha ef al., 2011a, b), this study
described the hepatoprotective activity against carbontetrachloride-induced liver damage in rats
{of the antioxidant active fractions), isolation and structural elucidation of the flavonoids of
Alehornea laxiflora leaf extract.

MATERIALS AND METHODS

General experimental procedure: The Ultraviolet (IIV)/Visible Spectra of 0.01% w/iv of the
fractions were determined with the aid of Genesys 10s.V1.200 UV/Visible spectrophotometer. The
samples were scanned between 190 and 400 nm. Data from chartfrecorder gave a graph of
Absorbance against wavelength (nm). Vmax (em™) from Infra Red (IR) data also confirmed the
structures. The Infrared spectrum of the pure compound was determined using a Nicolet Avatar
330 Fourier Transform (FT) Infrared Spectrophotometer. The KBr disc method was used for the
preparation of the sample. The spectrophotometer determines the relative strength and position of
all absorption in the infrared region and plots the intensity (Transmittance against wave number).
The 'H Nuclear Magnetic Rescnance (NMRE) and *C NMR spectra of the pure compounds were
determined using a 200 MHZ machine for 10% (w/v) solutions in deuterio methancl or deuterio
chloroform. Fulse irradiation technique employed was FTNME at ambient temperature. The ethyl
acetate soluble fraction was subjected to hepatoprotective activity using carbon tetrachloride
induced rats.

Reagents and chemicals: The following chemical and reagents were used: hexane, ethyl acetate,
methanol, ethanol, butanol, chloroform (all BDH analar reagents), Fehling’s solution A and B, 5%
Ferric chloride, concentrated tetraoxosulphate (VI) acid, WH,OH solution, Dragendroff's reagent,
1% hydrochloric acid, magnesium turnings, glacial acetic acid, iodine vapour, copper acetate,
molisch reagent, siheal gel F,, (Precoated aluminium sheets, Sigma) | silica gel (mesh size 70-230,
Sigma, Germany), carbon tetrachloride, sodium chloride (BDH) and Randox Laboratory kits for
biochemical assays.

Plant materials: Fresh leaves of A. laxiflora were collected in June, 2008 at the University of
Ibadan Campus, Oyo State, Nigeria. Specimens were identified and authenticated at Botany and
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Microbiology Department of University of Ibadan. The leaves were air-dried and ground into fine
powder and kept in non-absorptive nylon for subsequent use.

Animals: Adult Wistar rats weighing 130-225 g (14 weeks old) bred in the animal house of the
Department of Biochemistry, University of Ibadan were used. The animals were divided into 5
groups. Four animals were used per group. The rats were kept at 27+2°C for 1 week before and
during the experiments and were fed with balanced livestock feeds from Pfizer, Plc and water,
ad libttum. All the animal experimental protocel has been approved by the Institutional Animal
Ethics Committee.

Extraction, isolation and characterisation procedures: Air-dried and powdered leaves of
A. laxiflora (2 kg) was first defatted with hexane. Ethanol (4x5 L) was added to the marc obtained
and kept for 72 h before filtration. The filtrates were decanted, combined and concentrated with
the aid of a Buchi Rotavapor R110. The crude ethanolic extract (60 g) was first basified with
ammonia solution to pH 10. Ethyl acetate was successfully added to the basified aquecus sclution
of the crude extract in order to remove the moderately polar components while butancl was again
added to the mother liquor to remove the polar fractions. The ethyl acetate extract was subjected
to column chromatography over silica gel 60 F.,,, 70-230 mesh as adsorbent, eluting with hexane
and followed by hexane-EKtOAc mixture with increasing polarity. A total of 46 fractions of ca.50 mL
each were collected and combined on the basis of TLC analysis giving three mixtures which
afforded three compounds (A-C). The butanol extract on the other hand, was subjected to column
chromatography over silica gel eluting with Ethyl acetate and followed by EtOAc-methanol mixture
with increasing polarity. A total of 56 fractions of ca.50 mL each were collected and combined on
the basis of TLC analysis to give three mixtures which also afforded three compounds (D-F).The
phytochemical analyses were carried out using standard methods described by Harborne (1993),
Egwuche et al. (2011), Satnami and Yadava (2011) and Ganesh and Vennila (2011). Pure
compounds were obtained which were characterized by spectroscopic analysis, UV-Visible, IR and
NMER spectrometry.

Antihepatotoxicity study: Evaluation experiment of the hepatoprotective activity of A. laxiflora
was carried out in vive. The extract was suspended in corn o1l and subjected to hepatoprotective
activity in CCl,-induced hepatotoxicity. All the animal experimental protocol has been approved by
the Institutional Animal Ethics Committee.

Wistar male rats were obtained in Ibadan and bred in the animal house of the
Department of Biochemistry, University of Ibadan. The animal were fed with standard feeds and
given water daily. The animals were bred to mature body mass before administration was done.
A total of five groups of four rats (n = 4) was used for the experiment. Dosage level of 100 mg kg™!
body mass and 200 mg kg™" body mass of extract and toxicant were given to the rats. The vehicle
for the extract was corn oil and CCl, was used as the toxicant. Group 1 served as control. Group 2
(CC1,-treated) rats were injected with a single dose of CC1, in corn oil {200 mg kg™" body weight,
standard concenteration[s.c.]). Groups 3 and 4 were administered 100 mg kg™ and 200 mg kg™ of
ethyl acetate extract by intraperitoneal route, respectively once daily for 7 days. The
animals were also simultaneously administered a single dose of extract only in Group 5
(200 mg kg ' body weight, s.c.) (Recknagel, 1983; Okuno et al., 1986; Mankani et al., 2005;
Jain et al., 2008).
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Biochemical assay: The rats were sacrificed by cervical dislocation 24 h after the last treatment
and their blood was collected from the carotid artery. The blood was allowed to clot and spin in a
centrifuge for 10 min at 4000 r min™ to cbtain the serum and used for the estimation of various
biochemical parameters. Also collected was the hiver part of which was set aside for histopathology
studies. The liver was rinsed and homogenized in buffer solution. The homogenates were spin at
10000 r min~" using cold centrifuge. The liver and serum for biochemical assay were kept at ice-cold
temperature while the liver for histopathology was stored in 10% formalin and then fixed in bovine
solution; they were processed for paraffin embedding following the standard micro technique.
Sections of hver were stained with haematoxylin-eosin and were chserved microscopically for any
histopathological changes.

The following biochemical parameters were determined: Alanine aminotransferase (ALT),
alkalinephosphatase (ALP), lactate dehydrogenase(LDHP-L)) and aspartate aminotransferase (AST)
on the serum, using kits manufactured by Randox Laboratories Ltd United Kingdom.

Data analysis: Graphs were plotted from the tables given in the kit (Absorbance Vs U/I) which
served as the cahbration curve and ALT, ASP, ALP and LDH activities in the serum were obtained
by extrapelation from the graph. The MeantSEM was calculated for each parameter, each
parameter was analyzed separately using ANOVA followed by Dunnets 't test.

RESULTS AND DISCUSSION

The ethyl acetate and butanol soluble fraction of the ethanolic extract of the finely powdered
leaves of A. laxiflora was subjected to column chromatography. This gave six muxtures which
afforded six pure compounds A-C and D-F, respectively. Compounds (A-F) were obtained and
recrystallized in suitable solvents but four were fully characterized while two (C and F) were
isolated in minute quantity, with insufficient data to characterize them. These include: Quercetin
{A) and Quercetrin (B - (Quercetin-3-O-rhamnoside)) from ethyl acetate fraction; Quercetin-3-O-f3-
D-glucopyranoside () and Quercetin-3,7,3",4'-tetrasulphate (E) from butanocl fraction which were
identified by their uv, ir, 'H and '*C- nmr in some cases. The spectra data obtained are in complete
agreement with literature values of these compounds, Quercetin-3-O-B-D-glucopyranoside (D)
and Quercetin-3, 7, 3', 4'-tetrasulphate (E) are encountered for the first time in the leaves of
A. laxiflora. Structures of the new compounds (D and E) reported here are as shown in Fig. 1.

Spectral data of quercetin (A): Yellow powder; UV [EtCH]nm (log e): 205, 256 and 372 (4.655,
4.345 and 4.313). IR (KBr) V__, em ' 3408.62 ((O-H stretch broad, H-bonded), 3220-3095, 1663.53
(C = O stretch conjugated), 1562.57 (C = C stretch), 1562.19, 1529.01, 1463.32, 1460.08, (C-0),
1382.34, 1210.01 and 1132.21 (C-O-C), 942.09, 843.87 and 705.08 (Aromatic system). 11 NMR
(200 MHZ; CD,0OD): éppm, J/Hz: 7.63(1H,dd, J = 2.2, 85, H-59, 7.73 (1H, d, J = 2.2, H-2", 6.89
(1H,d, J=8.5, H-8), 8.39 (1H, d,J=2.1, H-8), 8.19 (1H, d, J = 2.1, H-8); *C NMR (75 MHZ,
CD,OD) & 94.5(C-8), 99.5(C-6), 104.2(C-10), 116.5(C-5), 116.1(C-2), 121.8(C-6"), 123.6(C-),
136.5(C-3), 137.61(C-1", 145.7(C-3", 148.1(C-4"), 156.7(C-9), 161.0{C-b), 188.7(C-7), 176.1(C-4).

Spectral data of quercetrin (B-quercetin-3-O-rhamnoside): Yellow shining substance; UV
[EtOH]nm (log e): 220, 259 and 352 (2.031, 2.553 and 2.014) IR (KBr) V__, em™" 3380.59 (O-H
stretch, broad), 1655.59 (C=0 conjugated), 1498.27 (C-C stretch), 1202.01 (C-0), 640.90-936.78
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Fig. 1. Structures of Quercetin  (A), Quercetrin (B), Quercetin-3,7,3' 4'-tetrasulphate (ID) and
Fuercetin-3-O—fp-D-glucopyranoside (E). C and F were pure compounds cbtained but not
fully characterized because of insufficient data therefore no structure has been proposed
for them

(Aromatic systems). 'H NMR (200 MHZ; CDCL): 6 6.38 (d, 1H, J = 2.05, H-6), 6.21 (d,1H, J = 2.05,
H-8), 7.35 (d, 1H, J = 2.0, H-2Y, 8.93 d, 2H, J =82, H =5, 7.32 (dd,1H, Jd = 2.0,8.2, H-8". 1*C
NMR (50 MHZ, CDCL): & 157.33 (C-2), 35.066 (C-3), 178.64 (C-4), 158.13 (C-5), 98.63 (C-8),
184,87 (C-7), 93.54 (C-8), 104.9 (C-4a), 162.02 (C-Ba), 121.804 (C-1", 115773 (C-21, 145.217 (C-
3", 148,601 (C-49, 115.773 (C-5), 121,713 (C-68", 102.367 (C-1"), 72,949 (C-2"), 70.849 (C-3"),
70.851 (C-4"), 70.737 (C-B"M), 16.475 (C-6"™),

Spectral data of quercetin-3, 7, 3', 4-tetrasulphate (ID): Yellowish substance; UV [EtOH]nm
(log e): 270, 310 and 340 (4.326, 4.093 and 4.043). IR (KBr) V_,, em™": 3531.62 ((O-H stretch broad,
strong), 1678.59 (C=0 stretch conjugated), 1552.17 (C = C stretch) and 1310. '"H NMR (200 MHZ;
MeOD): éppm, J/Hz: 678 (1H,d,J =25, H-6), 7.13 (1H,d,J =25, H-8), 7.66 (1H, d, J = 8.5,
H-5%, 796 (1H,d, J =2.5, H-2", 8.16 (1H, br, s, H-8".

Spectral data of quercetin-3-O-p-D-glucopyranoside (E): Colourless needles; UV [KtOH|nm
(log e): 257, 269, 300 and 361, (4.213, 4,104, 4.023 and 4.349); IR (KBr) V__ em™': 3300.11 (O-H),
1650.23 (C = O), 1605-1500 (Aromatic functions); 'H NMR (200 MHZ; CDCL): dppm, J/Hz:
7.70(1Hd, J = 2.0 Hz, H-29, 7.62(1H, dd, J = 8.5,2.0 Hz, H-6'), 6.81(1H, d, J = 8.5 Hz, H-5),
6.38(1H, d, J = 1.9 Hg, H-8), 6.20(1H, d, J = 1.9 Hz, H-6), 5.20 (1H,d, J = 7.2 Hz, H-1"), 3.72
(1H, m, H-6"a), 3.40 (1H,m, H-6"b), 3.06(1H, m, H-2"), 3.36(1H, m, H-4"), 3.30(1H,m, H-3"),
3.21(1H, m, H-5"); ®*C NMR (756MHz, CD,0D) §: 179.4(C-4),186.2(C-7), 1863.0(C-b), 159.0 (C-2),
188.5 (C-9), 149.8 (C-49, 145.9 (C-3, 135.0 (C-3), 123.1 {(C-6"), 123.0(C-1%, 117.5 (C-B), 116.0
(C-29, 105.6 (C-10), 104.0 (C-1"), 99.0 (C-8, 94.7 (C-8)), 76.4 (C-B", 76.1 (C-3", 73.7 (C-2"),71.2
(C-4", 61.5 (C-6").

The UV absorption for the compounds fall into the range of band 1 and 2 absorptions for
flavonoids. The proton NMR spectrum of the compounds showed only aromatic signals indicating

the absence of the high field protons of C-ring on the flavonoid nucleus. The glycosidic nature of
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some of the compounds was indicated by the presence in the 'H NMR spectrum of sugar multiplets
at & 3-4 ppm. The aromatic proton doublets at & 6.21 and 6.38 ppm (J = 2.05 Hz) were due to the
meta coupled protons of a 5, 7-substituted ring A, while the signals at & 6.93 ppm (d,J = 8.2 Hz),
0 7.32 ppm (d, J = 2.0/8.2 Hz) and & 7.25 ppm (d, J = 2.0 Hz) were also characteristic of a 8', 4'-
substituted ring B. The sugar moiety was inferred to be B-glucopyranoside and rhamnose from the
methyl proton signal at & 0.93 and & 0.96 ppm respectively, as well as the *C NMR spectrum that
showed the characteristic glucose and rhamnose methyl resonance at 6 16.2 ppm and & 16.7 ppm.
The sugar unit in Quercetin-3-O-p-D-glucopyranoside was assigned as B-D-glucose by comparing
the NMR chemiecal shift values with reported data (Mabry ef al., 1970; Agrawal and Bansal, 1989).
The P configuration of glucose moiety was assigned on the basis of larger coupling constant of
anomeric proton H-1" (J = 7.2 Hz). The spectrum of Quercetin-3-O-rhamnoside also showed the
other sugar carbon signals at o 70-72 ppm with the anomeric C1" appearing at & 102,367 ppm. This
was confirmed by comparison of its NMR spectrum with literature (Markham, 1982). Quercetin-3-
O-B-D-glucopyranoside, Quercetin-3,7,3" 4'-tetrasulphate, quercetin, quercetin-3-O-rhamnoside
{quercetrin) are flavonoids that are widely distributed in the plant kingdom (Wollenweber and
Dietz, 1981). They gave positive Molisch's test proving they are flavonoids (aglycones) or their
glyecosides. Hydrolysis of these flavonoids with 0.1N HC1 at 100°C produced crystals identified as
quercetin by comparison with R, values thereby further confirming the structures of the flavonoids.

These data are in complete agreement with those reported for these compounds
(Mivase et al., 1999; Cruz et al., 2001; Morales et al., 2008).

Antihepatotoxicity studies: Administration of ethyl acetate fraction of A. laxiflora leaves
showed significant hep atoprotective activity. The results revealed that the ethyl acetate extract of
leaves of A. laxiflora exhibited ability to counteract the CCl,induced hepatotoxicity by decreasing
the elevated marker enzymes levels in the blood (18.872, 7.054, 22.864 and 180.321 for ALT, AST,
ALF and LDH respectively in group 4) when compared to the Cel, group (35.712, 12.513, 27.509
and 480.312 for ALT, AST, ALP and LDH respectively in group 2) (p<0.05). Estimating the
activities of serum marker enzymes like AST, ALT, ALP and LDH, can give assessment. of liver
function. When liver cell plasma membrane 1s damaged, a variety of enzymes normally located in
the cytosol are released in to the blood stream. Their estimation in the serum is a useful
quantitative marker of the extent and type of hepatocellular damage (Venukumar and Latha,
2002; All et al., 2011, Solanki and Jain, 2011; Subash et al., 2011; Al-Attar, 2011; Shuid et al.,
2011). In this present study, the marker enzymes viz., AST, ALT and LDH registered enhanced
activity (p<0.05) in group 2 (CCl,-treated) rats when compared to group 1 (control), group 3
(CCl, +100 mg kg™, group 4 (CCl, +200 mg kg™ and group 5 (4. laxiflora extract only) (Table 1).

The abnormal high level of serum ALT, AST, ALP and LDH observed in this study (Table 1)
are the consequence of CCl,induced liver dysfunction and denotes the damage to the hepatic cells.
There was no significant difference in group 1, 3, 4 and 5, implying that 4. laxiflora extract
was not toxic and has anti-hepatotoxicity effect on the liver. Treatment with A. laxiflora has
therefore reduce the enhanced level of serum ALT, AST, ALP and LDH, which is believed to offer
the protection and maintain the functional integrity of hepatic eells. CCl, has been used as a tool
to induce hepatotoxicity in experimental animals (Recknagel, 1983; Okuno ef al., 1986;
Mankani ef al., 2005; Ali ef al., 2011; Solanki and Jain, 2011; Shuid ef al., 2011). This toxic
chemical is known to cause peroxidative degradation in the adipose tissue resulting in fatty
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infiltration of the hepatocytes. The increased levels of transaminases and alkaline phosphatase
showed that cellular leakage and loss of functional integrity of the cell membrane is as a result of
the toxic chemieal, carbon tetrachloride (Saraswat et al., 1993).

A comparative histopatological study of liver from the study groups further corroborated the
hepatoprotective effect of A. laxtflora. Histopathology of liver from normal control group shows
prominent. central vein, normal arrangement of hepatic cells. Microscopical examination of carbon
tetrachloride treated liver section shows various degrees of pathological changes starting from
centrilobular necrosis of hepatic cells and central lobular fatty regeneration (Fig. 2, 5).

Flavenoids are the major phytochemical constituents found in this plant and may have been
responsible for the observed activity. Also, it has been reported by many workers that the flavoneid
constituents of plants are known to possess antioxidant properties and possibly found to be useful
in the treatment of liver damage (Urquiaga and Leighton, 2000; Li et @l., 2005; Yang and Kong,
2008). The presence of alkalaids, tannins, flavonoeids, saponins, carbohydrate, glycosides and
phencls and the antioxidant property of the leaf extract and fractions of A. laxiflora have been
established 1n a previcus study (Oloyede et al., 2010).

Histological profile of the control animals showed normal hepatocytes as observed in Fig. 2.
Group 2 animals which are the CCl, treated rats exhibited intense centrilobular necrosis,
vacuolization and macrovesicular fatty change (Fig. 3). The animals treated with ethyl acetate
fraction exhibited significant liver protection against the toxicant as evident by the presence of
normal hepatic cords, absence of necrosis and lesser fatty infiltration (Fig. 4, ).

Since the results of hepatoprotective activity showed a significant decrease in the elevated levels
of serum enzymes and histopathological results showed a significant regeneration of hepatocytes,
it can be concluded that the ethyl acetate extract of the leaves of 4. laxiflora can be used as a
hepatoprotective agent.

Table 1: Effect of ethylacetate extract of A. laxiflore in different biochemical parameters in CCl, induced-hepatotoxic rats

Animal control parameters Group 1 normal Group 2 Group 3 Group 4 Group 5
Serum (U/L) control group CCl, group CCl, + ALy CClL, + AL, AL

ALT 14.101+1.06%* 35.712+1.69%* 24.120+3.57%* 18.872+1.43*%" 12.608+£3.21%"
AST 5.930+0.89*+ 12.513+£2.34*+ 8.623+0.08** 7.054+2 67 5.253+£1.07%*
ALP 29.912+0.56** 27 509+£0.33** 27 509+1.28** 22.86420.51*%* 27.34540.02%*
LDH 150.013+1.35% 480.312+0.45** 185.156+2.48** 180.321+1 54** 145.457+1 .41**

Values are expressed as MeantSEM (n = 4), CCl,: Carbon tetrachloride, Al: A. laxiflora Aly: CCly +100 mg kg™, AL,: CCl, +200 mg kg™ !,

**: The mean difference is significant at p<0.05 when compared with control and toxicant (CCl,), respectively

Fig. 2. Section of the liver tissue of control rats showing normal histology, portal triad consisting
of portal vein, portal artery, hepatic duct (Mag, 400x)

196



Res. oJ. Phytochem., 5 (4): 190-200, 2011

Fig. 3: Section of the liver tissue of rats treated with CCl, showing necrosis and fatty vacucle

(Mag, 400x)

Fig. 4. Section of the liver tissue of ethylacetate-treated rat showing normal hepatocytes, necrosis,
portal triad showing portal vein, portal artery, hepatic duct (Mag, 400x)

Fig. 5: Section of the liver tissue of ethylacetate extract-treated rat at 200 mg kg™ showing
moderate normal arrangements of hepatocytes around the central vein, absence of necrosis
and fatty vacuocles (Mag, 400x)

CONCLUSION

Two flavonoids quercetin-3-O-p-D-glucopyrancside and quercetin 3, 7, 3', 4'-tetrasulphate are
newly reported in this specie in addition to other flavonoids that have been previously reported by
other workers. The result of the hepatoprotective activity revealed that the ethyl acetate soluble
fraction of 4. laxiflora showed significant hepatoprotective activity by reducing elevated levels of
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biochemical parameters, ALT, AST ALP and LDH P-L levels at a dose of 100 mg and 200 mg kg™
body weight. The extract at 100 mg kg™ body weight showed better hepatoprotective influence
than at 200 mg kg™* body weight. A comparative histopathological study of the liver from the
different study groups (1-5) further corroborated the hepatoprotective efficacy of A. laxiflora. This
present study has been able to establish the hepatoprotective influence of the leaves of A. laxiflora
and has helped to isolate and elucidate the structure of some of the phytochemiecal constituents of
the active fractions. Further work will be needed to fully characterize the other pure isolates.
Additional work 1s also necessary to subject the pure isolated compounds from ethyl acetate soluble
fraction to hepatoprotective activity to determine the particular isclates that are responsible for the
activity in this promising plant. This study has therefore justified the use of this plant in traditional
medicine.
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