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ABSTRACT

Theagueousethanolic leaf extract of Carya illinoinensisWangenh. K.Koch
(Juglandaceae) showed a significant antioxidant and hepatoprotective
activitiesinadose of 100 mg/ kg body weight. Fifteen phenolic compounds
were isolated from the active extract among which ten were identified for
thefirst timefrom Caryaillinoinensis. Their structureswere elucidated to
begalicacid(1), methyl galate(2), P-hydroxy benzoic acid(3), 2,3-digalloyl-
B-D-*C,-glucopyranoside(4), kaempferol -3-O-B-D-*C, -gal actopyranoside,
trifolin(8), querectin-3-0O-(6"-0-galloyl)-B-D-*C -galactopyranoside(9),
kaempferol-3-0-(6"-0O-galloyl)-B-D-*C -galactopyranoside(10), ellagic
acid(11), 3,3 dimethoxyellagic acid(12), epigal locatechin-3-O-gal late(13).
Establishment of all structures were based on the conventional methods of
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analysis and confirmed by NMR spectral analysis.
© 2007 Trade Sciencelnc. - INDIA

INTRODUCTION

Family Juglandaceae includesthe deciduous gen-
era, Juglans(walnuts) and Carya(hickories). The spe-
ciesCaryaillinoinensisWangenh. K.Koch, knownin
English asPecan, isalarge, vase-shaped tree of a25-
45mtdl and atrunk of 2.1mindiameter. Theleavesare
aternate, pinnately compound, 10to 20 incheslong,
11 to 17 leaflets that are 4 to 8 inches long!¥. Pecan
trees produce edible nutsthat have ahigh percentage
of fat and are used extensively in candies and cook-
ied?. It was used by the Comanche asatreatment for
ringwormi®, TheKiowawould consumeaconcentrate
madefrom thebark of pecan for tuberculosig¥. Among
theprevioudy identified phenolicsof C.illinoinenss,
azaledtin(quercetin-5-methyl ether) and azaleatin glu-
cosde, arabinoside, rutinosideand rhamnoside. Inad-

dition, caryatin(quercetin-3,5-dimethyl ether) , caryatin
glucos deand rhamnoglucosidewerea soisolated from
thebark, while, quercetinglycoside, gdactoside, rham-
noside, arabinoside and kaempferol -3-monomethyl
ether wereidentified in theleaves. The present study
describestheisolation and structure e ucidation of phe-
nolic metabolitesfrom the aqueous al cohol extract of
theleaves Caryaillinoi nensi s(Juglandacese) of prom-
iSng hepatoprotectiveactivity.

EXPERIMENTAL

Plant materials

Fresh leaves of Carya illinoinensis Wangenh.
K.Koch(Juglandaceae) were collected on May, 2005,
fromamaturetreeat theyellow mountain area, Cairo,
Egypt and identified by Professor Dr.Abdel Salam
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Mohamed AL-Nowiahai, Professor of Taxonomy, Fac-
ulty of Science, Ain ShamsUnivergty. Thefreshleaves
were collected at(May-August). A voucher specimen
has been deposited at the herbarium of the department
of pharmacognosy, faculty of pharmacy, Ain-ShamsUni-
versity, Cairo, Egypt.

Plant extract

Thefreshleaveswereair-dried in shade, reduced
to fine powder. The powdered |eaves(500g) were ex-
haudtively extracted with water. Theextract wasfiltered
and evaporated invacuo at 45°C ill dryness. Thedried
materia wasextracted with ethanol (3 times, each with
500ml ethanol for 8hrs, under reflux over hot water
bath). The collected ethanol portionswere evaporated
invacuumtill dryness. Thenthedry resdud powder(totd
extract, 55¢) werethen subjected to phytochemica and
biologicd investigations.

Biological assays
1. Experimental animals

Experimentd anima sused cons sted of abinomice
of 25-30g body weight and adult male albino rats of
gporangedawely strain of 130-150g body weight. Doses
of the drugs used were cal cul ated according to Paget
and Barne’sl® and wereadministered orally by gastric
tubes.

2. Determination of themedian lethal dose(L D,

The LD, of the agueous-ethanol extract of
C.Illinoinensiswas estimated according tothe Karber
procedure®. Preliminary experimentsweredoneto de-
terminetheminimal dosethat killsal animas(LD, )
and themaximal dosethat did not kill any animd. Sev-
erd dosesa equa logarithmicinterva swerechosenin
between, each dose wasinjected in agroup of 6 ani-
mals by subcutaneousinjection. Themicewerethen
observed for 24 hours and symptoms of toxicity and
mortality ratesin each group were recorded and the
LD_,wascalculated.

3.Antioxidant activity

Thismethod depends on measuring the blood glu-
tathione level and was determined according to the
method of Beutler et al.[7. Themethod dependson the
fact that both protein and non protein SH-groupsreact
with Ellman’s reagent[5,5-dithiobis-(2-nitrobenzoic
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acid)] to form a stable yellow colour of 5-thio-2-
nitrobenzoic acid, which can be measured at 412nm.
Inorder to determinetheglutathioneleve intheblood,
precipitation of protein SH-groups was necessary be-
foretheaddition of Ellman’s reagent. Blood sample(0. 1
ml) was haemolysed by the addition of 0.9ml bidistilled
water. To the haemolysate, 1.5ml of the precipitating
solution was added, mixed and allowed to stand for
5minutes. Centrifugation at 3000 rpm was carried out
for 15min. To 1ml of the resulting supernatant, 4ml of
phosphate buffer sol ution was added followed by 0.5ml
of Ellman’s reagent. The optical density was measured
within 5 minutesat 412nm using the Shimadzu double
beam spectrophotometer(UV-150-02). The blank so-
lution for the samples was prepared with 4ml phos-
phate solution, 1ml dilute preci pitating solution(3:2) and
0.5ml Ellman’s reagent. To 1ml standard glutathione
solution, 4ml phosphate buffer solution and 0.5ml
Ellman’s reagent were added and the optical density
wasmeasured at 412nm against blank containing 1ml
bidistilled water instead of the standard solution using
thefollowing equation:

absor banceof sample 3715 25 %100

X X
absor banceof thestandard 1000 0.1

All gatigticd andyseswereperformed usngthestu-
dent “t” test as described by Spedecor and Cochran!®.

GSH (mg% )=

4. Hepatopr otectiveactivity

Liver damagein ratswasinduced accordingto the
method of Klassen and Plad® by intraperitoneal injec-
tion of 5ml/K g of 25% carbontetrachloride(CCl,) in
liquid paraffin. Animaswererandomly dividedintothree
groupseach of 10 rats:

1. Frst group: Represented control group, received a
daily ora doseof 1ml salinefor onemonth before
and after liver damage.

2. Second group: Liver damaged ratswere pretreated
withadaily ord doseof 100mg/K g body weight of
the extract for one month. Administration of the
extract was continued for one moremonth.

3. Third group: Liver damaged ratswere pretreated
with adaily oral dose of 25mg/K g body weight of
slymarin. Adminigration of thedrug(glymarin) was
continued after liver damagefor onemore month.
Thewhol e blood was obtained from theretro-or-

bital venous plexusthrough the eye canthus of anaes-
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thetized rat after overnight fasting. Blood sampleswere
collected at zerotime, onemonth and 72hrsafter CCl,
injection and after onemonthintervals. Serumwasiso-
lated by centrifugation(SerumALT, AST and ALP)™,

Thedataobta ned wereandyzed usngthestudent’s
t test(Snedecor and Cochran 1991),

| solation and structur al ducidation

The prepared extract(55g) wasfractionated on a
sephadex LH-20 column,(100cmx5cm) dutedwithdis-
tilled water, followed by mixtures of water/methanol of
decreasing polaritiesand findly by acetone. Fractions
of 1-2L. were collected and monitored by 2D paper
chromatography using solvent systems; BAW/6% ace-
ticacid. Similar fractionswere pooled together to give
sx mainfractions(l-V1). 2D-PC, showed that fraction
| consisted mainly of carbohydrates, fraction11-V con-
tain mainly phenolic constituentsand fraction V1 con-
tained condensed tannins. A combination of column
fractionation and PPC |ed to isol ation of fifteen pure
phenolicsfrom fractions(l1-V). ElutionwithH,O gave
risetofraction|(25g, 4L). Elution with 20%, 40%, 60%,
80% MeOH afforded fraction 11(6L), [11(4L), IV(6L),
V(5.5L), respectively. Fraction11(9g) wasrefractionated
on polyamide 6s column(& 2.5x100cm, 1209g). Elu-
tion was then started with water followed by H,O-
MeOH mixtures of decreasing polaritiesto afford 3
subfractionswere then subjected to PPC toyield pure
samples of compounds(1-4). Fraction 111(5g) was ap-
plied to Sephadex LH-20 column(& 2x50cm, 30g).
Elutionwithwater followed by H,O-MeOH mixtures
of decreasing polarities afforded pure sampleof com-
pounds(5-8). Prep.PC over Whatman 3mm of fraction
IV (2.2g) using BAW as solvent afforded pure samples
of compounds(9 and 10). Fraction V(3.8g) was
refractionated Sephadex LH-20 column(< 2x40cm,
70g). Elutionwith ethyl acetatewater saturated followed
by PPC afforded pure sampleof (11-15). 3,4,5-trihy-
droxy benzoicacid, Gallic acid(1) wasobtained asan
off-white amorphous powder(140 mg); R, values: 56
(HOAC-6%) and 78(BAW); UV A, : MeOH
(272nm).*H-NMR data: 5ppm 6.97(s, H-2 & H-6).
BC-NMR data: dppm 121.0(C-1), 109.0(C-2 & C-
6), 145.9(C-3 & C-5), 138.3(C-4), 168.0(C-7). *H-
and *C-NMR datawereidentical to thosereportedin
literature213,
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Methyl 3,4,5-trihydroxybenzoate, M ethyl gdlate(2) was
obtai ned as an of f-white amorphous powder(26mg);
R, values: 48(HOACc-6%) and 73(BAW); UV A _ :
MeOH(279nm), MeOH/KOH(236, 278, 317),
AICI(298sh, nullified by adding HCI). *H-NMR data:
dppm 6.91(2H, s, H-2, H-6), 3.3(3H, s, -CH,). 'H-
NMR datawasidentical to that reportedin literature
[14-15]

p-Hydroxy benzoic acid(3) was obta ned asan off-
white amorphous powder(125mg); R, values: 36
(HOAC-6%) and 84(BAW); UV A, . - MeOH (253).
'H-NMR datadppm 7.8(d, J=9Hz, H-2, H-6), 6.8(d,
J=9Hz, H-3, H-5). 3C-NMR data: Sppm 121.6 (C-
1), 131.3(C-2 & C-6), 115.1(C-3 & C-5), 160.6 (C-
4), 167.7(C=0). H- and *C-NMR datawereidenti-
cd tothosereportedin literature’®l,

2,3-digalloyl-B-D-“C -glucopyranoside, nilocitin
(4) wasobtaned asan of f-whiteamorphous powder (26
mg); R, values: 73(HOAC-6%) and 33(BAW); UV &, .
: MeOH(253).H-NMR data: 5ppm a-glucose; 5.4(d,
J=3.3Hz, H-1), 4.92(dd, J=8, 3.3Hz, H-2), 5.78(t,
J=8Hz, H-3), 3.6-4.0(m, H-4, H-5, H-6, H-6), p-
glucose; 4.98(d, J=7.5Hz, H-1), 5.08(dd, J=8, 3.3Hz,
H-2), 5.41(t, J=8Hz, H-3), 3.6-4.0(m, H-4, H-5, H-
6, H-6), Galoyl in a- and 3-anomer; 7.05(s), 7.07 (9)
(H-2, 6). *C-NMR data: 5ppm a-glucose; 89.3(C-1),
72.2(C-2), 72.2(C-3), 68.3(C-4), 72.2(C-5), 60.6(C-
6). B-glucose; 94.5(C-1), 73.1(C-2), 75.5(C-3), 68.3
(C-4),76.7(C-5), 60.6(C-6). Galoyl in a- and -ano-
mer; 121.38(C-1), 109.97(C-2, 6), 145.64(C-3, 5),
138.9(C-4), 165.4(C=0). H- and BC-NMR data
wereidentical tothosereportedin literaturd”,

Quercetin-3-O-B-D-*C -glucopyranoside, isoquer
citrin(5) wasobtained asdark brown amorphous pow-
der (25mg); R, values: 60(HOAC-6%) and 19(BAW);
UV L, .« - MeOH(258, 267, 356), NaOMe(275, 470),
AICI(263,430), NaOAc(256, 374, 362), NaOAc/
H,BO,(265, 272, 380, 420sh). 'H-NMR data: 5ppm
7.57(1H, d, J=2.2Hz, H-2"), 6.88(1H, dd, J=8.3,
2.2Hz, H-6"), 6.8(1H, d, J=8.3Hz, H-5'),6.22 (1H, s,
H-8), 6.0(1H, s, H-6), 5.41(1H, d, J=7.5Hz, H-1"),
3.2-3.8(m, sugar protons).*C-NMR data : dppm
177.7(C-4), 167.4(C-7), 159.2(C-5), 158.1(C-2),
155.13(C-9), 149.8(C-4'), 146.3(C-3), 131.03(C-3),
121.78(C-6"), 121.2(C-1), 116.26(C-5"), 115.5 (C-2),
101.68(C-1"), 106.5(C-10), 99.2(C-6), 94.55(C-8),
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77.78(C-5"), 76.88(C-3"), 74.47(C-2"), 70.21 (C-
4”),61.24(C-6"). *H- and *C-NMR datawereiden-
tical to thosereported inliteraturel*®*9,

Quercetin 3-O-B-D-*C,-galactopyranoside,
hyperin(6) was obtained as pale yellow amorphous
powder(40mg); R, values: 58(HOAc-6%) and 36
(BAW); UV 1, - MeOH(257, 269sh, 299sh, 362),
NaOMe(272, 327, 409), AICI( 275, 305sh, 331sh,
438), NaOAc(274, 324, 380), NaOAc/H,BO,(262,
298sh, 377). 'H-NMR data: 5ppm 5.36(1H, d, J=7
Hz, H-1"),6.19(1H, d, J=2Hz, H-6), 6.40(1H, d, J=2
Hz, H-8), 6.82(1H, d, J=8.5Hz, H-5"), 7.54(1H, d,
J=2Hz, H-2), 7.65(dd, J=2, 8.5Hz, H-6'). *C-NMR
data: dppm 60.45(C-6"), 67.99(C-4"), 71.26(C-2"),
73.22(C-37),75.91(C-5"),93.59(C-8), 98.75(C-6),
101.80(C-1”), 104.0(C-10), 115.25 (C-2"), 116.0(C-
5, 121.15(C-1"), 122.20(C-6"), 133.52(C-3),
144.91(C-3'), 148.53(C-4"), 156.30(C-9), 156.37(C-
2), 161.30(C-5), 164.19(C-7), 177.57 (C-4).'H- and
BC-NMR datawereidentical tothosereportedinlit-
erature?,

Quercetin 3-O-a-L-'C, —rhamnopyranoside,
quercitrin(7) was abtained as pa e yellow amorphous
powder(20mg); R, values: 58(HOAc-6%) and
36(BAW); UV A, ,, : MeOH(259, 297sh, 348),
NaOMe(270, 355, 402), AICI (368, 352, 408),
NaOACc(276, 372), NaOAc/ H,BO,(272, 383). H-
NMR data: 5ppm 5.36(1H, d, J=7Hz, H-1"), 6.19(1H,
d, J=2Hz, H-6), 6.40(1H, d, J=2Hz, H-8), 6.82(1H,
d, J=8.5Hz, H-5), 7.54(1H, d, J=2Hz, H-2"), 7.65(dd,
J=2, 8.5Hz, H-6"). ®C-NMR data: 5ppm 60.45(C-
6"), 67.99(C-4"), 71.26(C-2"), 73.22(C-3"),
75.91(C-5"), 93.59(C-8), 98.75(C-6), 101.80(C-
1), 104.0(C-10), 115.25(C-2"), 116.0(C-5"),
121.15(C-1"), 122.20(C-6"), 133.52(C-3), 144.91(C-
3, 148.53(C-4"), 156.30(C-9), 156.37(C-2), 161.30
(C-5), 164.19(C-7), 177.57(C-4).'H- and *C-NMR
datawereidentical to thosereportedin literature?.

Kaempferol-3-O-B-D-*C - galactopyranoside,
trifolin(8) was obtained as bright yellow amorphous
powder(30mg); R, values: 34(HOAc-6%) and
63(BAW); UV A, ,, : MeOH(266,351), NaOMe
(273,401), AICI (275, 402), NaOAc(274, 376),
NaOAc/H,BO,(267, 354). 'H-NMR data: dppm
6.196(1H, d, J=2.1Hz, H-6), 6.438(1H, d, J= 2.1Hz,
H-8), 8.03(2H, d, J=9.0Hz, H-2', H-6"), 6.937(2H,
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d, J= 9.0Hz, H-3, H-5'). 5.425(d, J=7.2Hz, H-1 ga&-
lactose), 3.08- 3.88(m, six sugar protons). *C-NMR
data: dppm 156.423(C-2), 133.06(C-3), 177.78(C-
4), 161.176(C-5), 98.927(C-6), 164.51(C-7), 93.857
(C-8), 156.60(C-9), 103.905(C-10), 120.64(C-1),
130.914(C-2' & C-6"), 115.159(C-3' & C-5'),
160.131(C-4", 101.968(C-1"), 71.70(C-2"), 73.4
(C-3"),67.81(C-4"), 75.74(C-5") 60.44(C-6").*H-
and *C-NMR datawereidentica to thosereportedin
literature??.,
Kaempferol-3-O-(6"-O-galloyl)-3-D-‘C -gdacto
pyranoside(9) was obtained asdull yellow amorphous
powder(100mg); R, values: 45(HOAc-6%) and
72(BAW); UV A,, . : MeOH(267, 319, 365). 'H-NMR
data: Sppm 6.42(1H, d, J=1.2Hz, H-8), 6.22(1H, d,
J=1.2Hz, H-6), 7.93(1H, d, J=7.5Hz, H-2', H-6),
6.77(1H,d, J=7.5, H-3, H-5), 5.46(1H, d, J=7.2Hz,
H-1"), 3.2-3.8(m, sugar protons), 5.46(1H, d, J=7.2
Hz, H-1"), 6.93(1H, s, H-2"’, H-6"’). *C-NMR data:
dppm 177.66(C-4,[C=Q]), 166.09(C-7""), 164.48(C-
7), 161.68(C-5), 160.3(C-4'), 157.08(C-9), 156.7(C-
2), 145.76(C-3", C-5""), 139.05(C-4""), 133.5(C-
3), 131.12(C-3, C-5, 121.0(C-1), 119.6(C-1""),
115.44(C-2', C-6"),108.95(C-2"", C-6"), 104.15(C-
10), 101.77(C-1"), 99.14(C-6), 94.12(C-8), 76.5(C-
5"), 74.4(C-2", C-3"), 69.74(C-4"), 63.12(C-6").
H- and *C-NMR datawereidentica tothosereported
inliteraturd®24,
Quercetin-3-O-(6"-O-galloyl)-B-D-*C,-galacto
pyranoside(10) was obtained as brown amorphous
powder(75mg); R, values: 49(HOACc-6%) and
59(BAW); UV ,,,: MeOH(252, 319, 372). 'H-NMR
data: dppm 6.37(1H, d, J=2.5Hz, H-8), 6.18(1H, d,
J=2.5Hz, H-6), 7.59(1H, dd, J=3.0, 11.0Hz, H-6),
7.45(1H, d, J=3.0Hz, H-2"), 6.73(1H, d, J=11.0Hz,
H-5", 5.44(1H, d, J=9.0Hz, H-1"), 3.3-3.8(m, sugar
protons), 6.90(1H, s, H-2"’, H-6"). *C-NMR data
:8ppm 177.03(C-4,[C=0Q]), 165.76(C-7""), 165.02
(C-7), 161.22(C-5), 160.85(C-9), 156.32(C-2),
148.84(C-4"), 145.52(C-3", C-5""), 144.78(C-3"),
138.62(C-4"), 133.23(C-3), 121.73(C-1"), 120.67
(C-6), 119.12(C-1"), 115.58(C-2"), 115.19(C-5"),
108.5(C-2, C-6""), 103.62(C-10), 101.315(C-1"),
98.88(C-6), 93.6(C-8), 76.17(C-5"), 74.11(C-3"),
73.94(C-2"), 69.34(C-4"), 62.95(C-6"). *H- and
BC-NMR datawereidentical tothosereportedinlit-
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eraturel?>24,

3,3 Dimethoxyellagic acid(11) was obtained as
whitecrystalline powder(24mg); R, vaues: 16(HOAC-
6%) and 91(BAW); UV(MeOH):1, ., loge) =251,
362, 375. 'H-NMR data: Sppm 7.49(s, H-5, 5, 4.08
(O-CH,). ®C-NMR data: 5ppm 111.8(C-1, C-1),
141.1(C-2, C-2"), 140.2(C-3, C-3'), 152.4(C-4, C-
4", 111.4(C-5, C-5), 112(C-6, C-6"), 158.3(C-7, C-
7', 60.9(0-CH,).'H- and *C-NMR datawere iden-
tical tothosereported inliterature® 2,

Ellagic acid(12) wasobtained aswhitecrystalline
powder(24mg); R, vaues: 9(HOAc-6%) and 48(BAW);
UV A, .x - MEOH(255, 362). *H-NMR data: sppm
7.48(s, H-5, 5). BC-NMR data: dppm 112.3(C-1,
C-1), 136.4(C-2, C-2), 140.2(C-3, C-3), 153(C-

OH
0
OSZOR;
2 0
Oz~
3 C
R75Y4 "R, o
OH HO
oHHO
OH

1.R=H, Ry= OH, Ry= OH
2. R]_: CH3, Rzz OH, R3: OH
3. R1= H, R2= H, R3: H

H

11. R1:R2: OH
12. R]_:RZ: OCH3

OH

OH
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4, C-4), 111.4(C-5, C-5), 107.6(C-6, C-6'), 159.2
(C-7,C-7").'H- and B*C-NMR datawereidentical to
thosereportedin literature®’,
(-)-Epigdlocatechin-3-O-gd late(13) was obtained
as buff amorphous powder(45mg); R, values: 34
(HOAC-6%) and 44(BAW); UV 4, : MeOH(269).
'H-NMR data: 6ppm 5.02(1H, d, J=6.5Hz, H-2), 5.23
(1H, m, H-3), 2.70(1H, dd, J=16.4, 4.4Hz, ax.H-4),
3.0(1H, dd, J=16.4, 3.5Hz, eq.H-4), 5.82(1H, d,
J=3.0Hz, H-6), 5.93(1H, d, J=3.0 Hz, H-8), 6.27(2H,
s, H-2', H-6'), 6.86(2H, s, H-2", H-6"), 3C-NMR
data: Sppm 165.69(C-7",[C=0]), 157.30(C-7),
156.32(C-9), 155.04(C- 5) 146.5(C-3", C-5"),
145.83(C-3', C-5'), 139.07(C-4"), 133.1(C-4'),
128.9(C-1"), 119.36(C-1"), 109.0(C-2", C-6"), 105.3

4. 2, 3-digalloyl-b-D*C;-glucopyranoside

%ﬂ © 6 Rih R OH
6.R,= OH, Ry= O ! 2 o]
HO
HO OH OH
14. R;=OH, R,= H H 15 R;=H,R=H H

13. Epigallocatechin-3-O-gallate

Figurel: Sructuresof theisolated compounds(1-15)

———————, Natural Products

Au Tudian Journal



156

Phenolic constituents with promising antioxidant and hepatoprotective

NPAIJ, 3(3) December 2007

Full Paper ce—

(C-2, C-6"), 97.78(C-10), 95.77(C-8), 94.39 (C-6),
77.325(C-2), 69.31(C-3), 21.42(C-4). *H- and C-
NMR datawereidentical to thosereportedin litera-
ture 29,

5,7,3,4'-Tetrahydroxyflavon-3-ol, quercetin(14)
wasobtained asyellow amorphous powder(21mg); R,
values: 7(HOAC-6%) and 57(BAW); UV A, :
MeOH(269), NaOMe(274sh, 321), AlCL(272, 304sh,
333), NaOA(275sh, 274, 329, 390), NaOAC/H_BO,
(261, 303sh, 388).'H-NMR data: 5ppm 6.18(1H, d,
J=2.0Hz, H-6), 6.4(1H, d, J=2.0Hz, H-8), 7.67(1H,
d, J=2.2Hz, H-2), 6.89(1H, d, J=8.3Hz, H-5"), 7.53
(1H, dd, J=2.2, 8.3Hz, H-6'). ®*C-NMR data: 5ppm
146.8(C-2), 135.6(C-3), 175.7(C-4), 160.6(C-5),
98.1(C-6), 163.8(C-7), 93.3(C-8), 156.1(C-9), 103.0
(C-10), 121.9(C-1'), 115.1(C-2), 145.0(C-3), 147.6
(C-4), 115.5(C-5"), 119.9(C-6"). 'H- and *C-NMR
datawereidentical to thosereportedin literature™.

5,7,4- Tetrahydroxyflavon-3-ol, kaempferol (15)
was obtained as dull yellow amorphous powder (24
mg); R vaues: 10(HOAc-6%) and 80(BAW),UV A, .,
: MeOH(253sh, 266, 294sh, 322sh, 367), NaOMe
(278, 316), AICI(260sh, 268, 303sh, 348), NaOAC
(274, 303, 3870), NaOAc/H,BO,(267, 297, 320sh,
372).'H-NMR data: 8ppm 6.18(1H, d, J=2.1Hz, H-
6), 6.42(1H, d, J=2.1Hz, H-8), 7.88(1H, d, J=8.5Hz,
H-2', H-6"), 6.91(1H, d, J=8.8Hz, H-3, H-5"), 12.43
(1H, s, OH-5). BC-NMR data: dppm 146.8(C-2),
135.2(C-3), 175.7(C-4), 160.4(C-5), 98.1(C-6),
163.8(C-7), 93.4(C-8), 156.1(C-9), 103.0(C-10),
122.7(C-1), 115.1(C-2, C-6"), 135.0(C-3, C-5),
161.1(C-4").*H- and *C-NMR datawereidentical to
thosereportedin literature®,

RESULTSAND DISCUSSION

The agueous ethanolic extract of the leaves of
C.illinoinensiswas shown to possess significant bio-
logical activitiesrepresented in graphscompared to ref-
erencedrugs(figures2-5). Themedianlethal dosg(LD,)
of theextract wasrevealed to be 8.3g/K g.

Resultsobtained from theantioxidant activity of the
aqueousethanolic extract of C.illinoinensis(figure 2)
demonstrateits significant antioxidant activity at the
dose(100mg/K g.). The decreasein blood glutathione
level was 2.5% in case of the diabetic group treated
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Blood glutathione Level
40 +1.2

£0.9 +0.8

Diabetic+Ext.

Figure2: Antioxidant activity of theaqueousethanolic
extract of theleavesof Caryaillinoinenssregardingblood
glutathione level in rats, in control(1 ml saline), non-
treated diabetic group, diabetic treated with the
extract(100mg/kg. b.wt) and diabetictreated with Vit E.
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Figure3: Effect of theaqueousethanalicextract of the
leaves of Caryaiillincinensis, orally administered, on
theactivitiesof serum transaminases(AST).

control

with the extract, whilethat treated with thereference
drug(Vitamin E) had apercentage decrease of 1.4%,
both groups showed sgnificant antioxidant activity when
compared with the control group. Thenon-treated dia-
betic group had decrease of 38.4%, which indicates
high oxidative stress. From the previousresults, itis
evident that the ethanolic extract of C.illinoinensisat
the sdl ected dose has high anti oxidant activity gpproach-
ingthat of Vitamin E.

The hepatoprotective activity(figures 3-5) of the
aqueous ethanolic extract of Caryaillinoinensiswas
determined by measuring thelevel of serum transami-
nases (AST andALT) and akaline phosphatase(ALP)
asmarkersfor hepatocellular integrity.

Induction of liver damageby administrationof CCl,
significantly el evated the serum enzymes|level (AST,
ALT, and ALP) after 72h of administration and thed -

-
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Figure4: Effect of theaqueousethanolicextract of the
leaves of Caryaillinoinensis, orally administered, on
theactivitiesof serumtransaminases(ALT).
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B 30d before
B 72h
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alc.ext.

control
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Figureb: Effect of theaqueousethanolic extract of leaves
of Caryaillincinensis, orally administered, on theactivi-
tiesof alkalinephosphatase(AL P)

TABLE 1: Effect of theaqueousethanolic extract of leavesof Caryaillinoinensis, orally administered, on theactivitiesof
serum transaminases(AST and ALT) and alkaline phosphatase(AL P).

orou AST(ulL) ALT(U/L) ALP(KAU)

P "Zeo 30d _ 72h ___30d __Zero __30d ___ 72h ___30d _ Zero_30d___ 72h __ 30d
(ﬁfgf’r’]e) 32.141.231.6+1.4 148246.4 151.4+6.9 20.8:0.7 29.4£0.6 126.3:5.8 1316662 7.1:0.2 6.9:0.1 35.2¢1.3 30.5:1.1
(uiﬁﬁg) 31.4+0.829.8:0.651.3:2.1% SFIELS 99340 28:2:0.7 698534 595,16 74101 7.000 196504 149802
(?gnr&agg) 202:0.926.700.8 443515 239806 57 4,3 261504 4BIELY 576,09 7.6:02 7040 1A3H0S 67202

*Significantly different from zero time at P < 0.01°Significantly different from control group at the same interval at P <0.01

evation present even after onemonth. Whileadminis-
tration of the tested extract, in adose of 100mg, re-
sultedin significant reduction of theenzymesleve even
after onemonth of administration. Also, resultsshowed
that silymarin caused asignificant reductioninthed-
evated level of enzymesas compared to the control.

Thepotent biologicd activitiesof theextract includ-
ing theantioxidant and hepatoprotectiveactivitiesare
probably attributed to the richnessin phenolics com-
pounds (fraction [1-V), atotal of fifteen compounds
wereidentified from four fractions of the extract, as
well ascondensed tanninsthat contributed most of the
last fraction collected(fraction V1).
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