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Antihyperglycemic Activity and Chemical Constituents of Eysenhardtia platycarpa
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The methanolic extracts from branches (BEP) and leaves (LEBYs#nhardtia platycarpaignificantly decreased the
blood glucose levels in normal and streptozotocin (STZ)-induced diabetic rats. One new flaV&&, 411" -trihydroxy-
6,7-(3',3'-dimethylchroman)flavonelf, together with the known compounds 5,7-dihydroxy-6-methyl-8-prenylflavanone
(3), 5,7-dihydroxy-8-methyl-6-prenylflavanond)( 5,7-dihydroxy-6-prenylflavanonéy, 5,7-dihydroxy-8-prenylflavanone

(6), 3-O-acetyloleanolic acid?), oleanolic acid, B-acetoxy-1&,120-epoxy-oleanan-28,B3olide, lupeol, betulinic acid,
p-sitosterol,(-sitosteryl 5-p-glucopyranosides-sitosteryl palmitate, and @-methyl-myainositol were isolated from
BEP. Additionally, one new flavanone, $24'-O-methyl-6-methyl-8-prenylnaringenin2), as well as the known
compounds, 4, 6, 4-O-methyl-8-prenylnaringenir8j, and 5-hydroxy-7-methoxy-8-prenylflavanorh (vere isolated

from LEP. 30-Acetyloleanolic acid 7), identified as the major constituent of BEP, showed a significant decrease (31
mg/kg of body weightP < 0.05) in the glucose level of STZ-induced diabetic rats. The obtained results correlate with
the traditional use of this species.

Diabetes mellitu§DM) is a chronic metabolic disorder charac- Results and Discussion
terized by abnormalities in carbohydrate, lipid, and lipoprotein
metabolism, which not only leads to hyperglycemia but also is
associated with a high risk of atherosclerosis and renal, nervous
system, and ocular damag&ecent projections indicate that the
prevalence of DM will rise in the world population ca. 4.4% by
20302 Current treatment approaches include diet, exercise, and a
variety of oral hypoglycemic agents. However, these compounds
are often toxic with prolonged administratiériHerbal medicine
has been used for many years in traditional medicine, for both the
prevention and treatment of the complications associated with DM.
The use of ca. 306 species from 235 genera and 93 families as
hypoglycemic agents in Mexican traditional medicine has been
documented;however, the chemical and pharmacological know-
ledge about these herbs is relatively limited*

The genuskEysenhardtia(Leguminosae), which comprises 14
species, is located in the northern and central parts of Mexico, and
some of its members have been used in traditional medicine for
their biological activities such as diuretic, antidiabéfi¢3 and
antiseptié® activity and for the treatment of kidney and bladder
infections?® E. platycarpais a small tree distributed in Southern

"

The methanolic extracts of leaves (LEP), branches (BEP), and
bark (REP) ofE. platycarpawere evaluated for hypoglycemic
activity in normal and STZ-induced diabetic rats. REP did not
display a hypoglycemic effect. Figure 1 shows the effect over time
of 30, 100, and 300 mg/kg doses of LEP and BEP in the variation
of blood glucose levels of normal fasted rats. The oral administration
of LEP at all the studied doses displayed an increase of the blood
glucose level from its initial time that was maintained until 90 min
after administration (Figure 1a). This initial hyperglycemic effect
has been observed previously in the evaluation of some plants with
hypoglycemic activit§®24 and may probably be attributed to the
increase of anaerobic glycolysis and/or decrease of gluconeogenesis,
due to the increase of transfer rate of circulating glucose in other
tissues of the rats; high concentrations of extract did not favor the
increase of blood glucose level. In normal rats, a dose of 30 mg/kg
resulted in a significant decrease in glucose levé h (—16.1+
5.8%) 5 h (—21.4 + 2.9%), ad 7 h (—22.7 &+ 3.3%). The
maximum hypoglycemic effect for the doses of 100 and 300 mg/
kg was observed aftes h of administration £22.6 + 3.4% and
Mexico, where it is known as “taray”, “palo dulce” (sweet wood) —21.1+ 3.1%, respectively). The maximum effect shown by all

' h ' doses at this time probably was due to a saturation effect for doses

and “palo azul” (blue wood). It is well-known in traditional herbal
medicine and used for the treatment of kidney diseases, as well asOf 100 and 300 mg/kg. Therefore the best effect was at 30 mg/kg,

- . R - and this was maintained for 7 h. The initial glycemia level was
bladder infections and as a diuretic. It is also used for the treatment : . .

L . 17 recovered afte9 h with all tested doses. BEP (Figure 1b) did not
of complications derived from DNg:

: - display glycemia variation for 5 h, and then the blood glucose level
The hypoglycemlc activity of the gxtracts Ef polystachydias decreased. These effects suggest that BEP did not act directly via
been previously evaluatééiand chemical studies frofeysenhard-

. ; ; . . . insulin liberation (in contrast with glibenclamide), since the
tia species have resulted in the isolation of flavon&id& 2t with . " AT
cytotoxi® and antibacterial activitj? hypoglycemic effect was exhibited afté h of administration at

As part of our continuous search for biologically active sub all doses.
stance€? the present study was carried out to evaluate the The administration of STZ (60 mg/kg) to fasted rats increased

: I : blood glucose levels compared with the control group. Figure 2
E?/;)r(])g#écserglr::d zgtrl\k”% (:)fla:;(?ar%);tirnaﬁgrn?:lt 22§d5;rzo_rir:] d{fg: ; S shows the effect of LEP and BEP in STZ-induced diabetic rats.

diabetic rats, the hypoglycemic activity ofG-acetyloleanolic acid The admlnlstratlon .Of LEP (Figure 2a) o this group did not show
(7) in STZ-induced diabetic rats, and the isolation and structure an antihyperglycemic effect at all tested doses. These results suggest

elucidation of two new flavonoidsl(and?2), along with 15 known that some pancreatic fun_c_tlon or the presence of_lnsullr! IS requ!red
compounds. for the hypoglycemic activity of the leaf extract, since this material

displayed an effect in normal but not in diabetic rats. However,
C g thor. Tel: (52.55).5622.4446. Fax: (52-55).5616 the administration of BEP at 30, 100, and 300 mg/kg significantly

2217 B! d'er}ga%%éjsrérv?dor(uném)}nx -4446. Fax: (52-55)-5616- i reased the blood glucose levels afieh of administration, and
TInstituto de Qumica de la UNAM. this increase was reverted Wit_h t_h_e three doses at 7 h. On_Iy the
* Centro de Investigaciones Quicas de la UAEMor. 300 mg/kg doses showed a significant decrease in glycemia 7 h
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Figure 1. Acute effect of LEP (a) and BEP (b) in normal rat) (control, @) glibenclamide (10 mg/kg).&) 30 mg/kg, ) 100 mg/kg,

and @) 300 mg/kg. Values are expressed as mean of variation percent of gly¢e®tM; n = 5 and triplicates for each group; *statistically
significant difference from the corresponding zero time vaRies 0.05.
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Figure 2. Acute effect of LEP (a) and BEP (b) in streptozotocin-induced diabetic rlscdntrol, @) glibenclamide (10 mg/kg).&) 30
mg/kg, ) 100 mg/kg, and€) 300 mg/kg. Values are expressed as mean of variation percent of glyée®iEM; n = 5 and triplicates
for each group; *statistically significant difference from the corresponding zero time \Rlge0.05.

after administration£55.3 =+ 3.8%), which was maintained untii ~ Chart 1. Structures of Compounds-9
9 h (—60.8+ 4.5%). These results indicate that BEP produced an OH

extrapancreatic effect, such as the inhibition of enzythesd the R
increase of stimulation of reception of glucose by several tis¥ues. 1o
3-O-Acetyloleanolic acidT), the major constituent of BEP (1.01% :: ((Z))'_mi/:
yield from the extract), was evaluated as a hypoglycemic agent in

STZ-induced diabetic rats. Oral administration of 31 mg/kg’ of R, Ry Ry R

significantly reduced the hyperglycemia afté h of treatment

(—26.3+ 3.7%), compared with the respective zero time (Figure y 2 CHs OH  Prenyl OCH,
3). It has been previously demonstrated that oleanolic acid and some Rs 2 ¢Re 3 CHs OH - Prenyl  H Prenyl
. JER TIPS . s . ) ; 4 Prenyl OH CH, H =§ a
of its derivatives inhibito-glucosidas@® and the hypoglycemic R, 2O NS el oM M H ‘\:<3
effect of 7 in STZ-induced diabetic rats aftg h of treatment is 2 ° Y &
remarkable R OYZ10NG 6 H OH Prenyl H 5"
. o, . . 8 H OH Prenyl OCH
Fractionation of the active methanolic extracts of BEP and LEP oo 9 H  OCHy Prenyl H ’

led to the isolation of two new compoundsgnd?2), together with

15 known compounds. Compourdwvas obtained as an optically
active yellow, amorphous solid. Its molecular formula was deduced
to be GoH1g06 from the EIMS and®C DEPT NMR analyses. The

IR spectrum showed absorption bands due to hydraxy@3358,
3245 cntl) and carbonyl %max 1669 cnTl) groups. Its'H NMR
spectrum showed a signal for a hydrogen-bonded hydroxyl proton
ato 13.18 (s, 1H), and two one-proton singlets)a.78 and 6.58
were assigned to H-3 and H-8 or H-6 of a flavonoid structire. J= 2, 9 Hz, 2H each) revealed the presence pfdisubstituted B
The characteristi®H NMR chemical shifts ad 7.91 and 6.91 (dd, ring, which was confirmed by the signals @ 128.4 and 115.9,
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40+ determined to be 2on the basis of the observation of a positive

: 30' %\ — I Cotton effect at 344 nmy(+2.91) and the negative Cotton effect
< N T 292 nm ¢ —17.97) in its circular dichroism spectrum (CB).
z Rl a .
'S 204 I T T Therefore, the structure of the new componalas established to
g I\I‘I I l be (2)-4'-O-methyl-6-methyl-8-prenylnaringenin. The demethyl
%;) 10 \T\i derivative of2 has been isolated frofa. texanal® The fractionation
o 1 /‘ i of the active methanolic extracts from branches and leaves allowed
5 01 — — the isolation of the known compounds 5,7-dihydroxy-6-methyl-8-
s _10_' prenylflavanone 3),%° 5,7-dihydroxy-8-methyl-6-prenylflavanone
T i* (4),31 5,7-dihydroxy-6-prenylflavanones),32 5,7-dihydroxy-8-pre-
> 20 * nylflavanone 6),33 3-O-acetyloleanolic acid7), oleanolic acic*
o \ . , 3p-acetoxy-1t,120-epoxyoleanan-28, B3olide 3 4'-O-methyl-8-
= 30 { prenylnaringenin §),36 5-hydroxy-7-methoxy-8-prenylflavanone
EE 1 N}*#}* (9),%% lupeol?” betulinic acid3® g-sitosterol, 3-sitosteryl 3-p-
£ 401 glycopyranoside -sitosteryl palmitaté? and 3O-methylmyo
N - inositol 40
0 2 4 6 8 10 The observed hypoglycemic activity of the extracts ©f
Time (h) platycarpa and that of 3©-acetyloleanolic acid as well as the

isolation of some secondary metabolites, which have been previ-
ously demonstrated to display hypoglycemic activfié&42on in

vitro and in vivo models, correlated with the traditional use of this
species.

Figure 3. Acute effect of 30-acetyloleanolic acid in streptozo-
tocin-induced diabetic rats#j control, @) glibenclamide (10 mg/
kg), (a) 3.1 mg/kg, ¥) 10 mg/kg, and €) 31 mg/kg. Values are
expressed as mean of variation percent of glycemi@EM; n =
5 and triplicates for each group; *statistically significant difference : :
from the corresponding zero time value,< 0.05. Experimental Section
General Experimental Procedures.Optical rotations were deter-
. mined on a Perkin-Elmer 341 polarimeter. CD analysis was performed
of one oxymethinedc 91.4 (d)], one methylenedt 25.9 (1)], a on a JASCO J-720 spectropolarimeter. Glibenclamide and streptozotocin
gemdimethyl group fc 25.7 (q) and 24.8 (q)], a quaternary carbon  ere obtained from Sigma-Aldrich. Melting points were obtained on a
atdc 70.0, and the resonancest3.04 (d,J=8.7, 2H) and 4.73  Eigher-Johns apparatus and are uncorrected. ‘hand 3C NMR
(t, J = 8.7, 1H) established the hydroxydimethyldihydropyran spectra were recorded on a Varian Unity Plus-500 and Varian INOVA-
fragment (see Table 1). The structureloivas confirmed by the 400 instruments, and the chemical shifts are expressed in parts per
observed NOESY and HMBC correlations shown in Figure 4. In million (6) relative to TMS. Infrared spectra were recorded with Nicolet
particular, the NOESY correlation of H:with H-2""a and H-2b Magna IR TM 750 and Perkin-Elmer 283B instruments. MS spectral
and with the hydrogen-bonded hydroxyl group and the HMBC data were recorded with a JEOL JMS-AX 505 HA mass spectrometer.
correlations of H- with C-5 and C-6 confirmed the spectroscopic EIMS were obtained at 70 eV ionization energy. Vacuum chromatog-
assignments. ThB-configuration at C-1 was established via the  raphy was performed on Merck Kiesel gel 60 (0.640863 mm), and
Mosher method® Separate samples df were treated with R)- the eluent is specified in each experiment. TLC analyses were performed
(+)- and ©-(—)-a-methoxye-(trifluoromethyl)phenylacetyl chlo- on Alugram Sil G/U\ss,4 silica gel plates. The chromatograms were
ride (MTPACI) in anhydrous pyridines, to afford the §- and examined under UV and by ceric ammonium sulfai&/€, spray
(R-MTPA ester derivativesl@andib, respectively). The chemical ~ reagent?
shift values of the protons of th&®-MTPA ester were subtracted Plant Material. Leaves (300 g), branches (2500 g), and bark (500
from the protons of the§-MTPA ester 7o = & (S-MTPA — g) of E. platycarpawere collected_ln Tetipac, Guerrero, in June 1998.
(R-MTPA]. The negative values from Ha (—0.47 ppm) and A voucher specimen was deposited at the Herbarium of Facultad de

i T \ ' Ciencias de la Universidad Nacional Antima de Mgico (voucher
H-2"b (—0.53 ppm) indicated that C“1possesses the-configu- specimen Ramiro Cruz 1325).

assignable to C*2C-6 and C-3, C-5 of the B ring. The presence

ration. ) i , - Extraction and Isolation. Air-dried leaves, branches, and bark were
Compound?2, which was optically active (]*> —40 ( 0.1, powdered and extracted with MeOH (8 3 L). The solvent was
CHClg), was obtained as a yellow solid from @El,—MeOH. Its removed under reduced pressure to give the corresponding residues

FABMS and®*C NMR data were in agreement with the molecular [49.9 g of leaves (LEP), 153.4 g of branches (BEP), and 38.5 g of
formula G»H,40s. The IR exhibited the presence of hydroxyhéx bark (REP)]. BEP (150 g) was suspended in,CH to yield soluble
3304 cnt?) and carbonylimax 1633 cnrt) functionalities, and the (20.5 g) and insoluble (123.4 g) fractions. The soluble fraction was
13C NMR spectrum showed signals for an oxymethine, a methylene, fracti_onated using vacuum column chromatography and eluting with a
and a carbonyl group abc 78.2 (d), 43.3 (t), and 196.6 (q), gradient ofn-hexane-EtOAc (fromn-hexane 100% to EtOAc 100%,
respectively. ThéH NMR resonances for an ABX system 8.00 350 mL eaﬁh fraction) lo obtain 10 dman_w 1|‘rafct|ons (';1 to F-10). F-1
(dd,J = 12.6, 17.2 Hz, 1H), 2.70 (dd,= 3.2, 17.2 Hz, 1H), and (780 mg,n-hexane 100%) contained mainly fatty acids; F-2 (812 mg,

- . n-hexane-EtOAc, 9:1) was rechromatographed usingrahexane-
5.30 (dd,J = 3.2, 12.6 Hz, 1H)] are in agreement for H-2 and H-3 EtOAc gradient (fromn-hexane 100% to EtOAc 100%, 15 mL each

of the C ring of the flavanone. The NMR spectrum also showed  fraction) as eluent, affording 5,7-dihydroxy-6-methyl-8-prenyiflavanone
resonances for an ABB' system {y 7.32, 6.89, and)c 127.5, (3, 80 mg), mp 183-184°C [lit. 182—185 °C],% and 5,7-dihydroxy-
114.1), assignable to the B ring atoms (Table 1). Trenethyl 8-methyl-6-prenylflavanone4( 12 mg), mp 156-157 °C [lit. 156—
group Py 3.78 anddc 55.4] was attached to C-éccording to 158°C];3! F-3 (1.2 g,n-hexane-EtOAc, 8:2) was dissolved in 20 mL
NOESY correlations of H-3and H-3 with O-CHs group. The of EtOH and treated with activated charcoal (30 mg) for 30 min. The
presence of a prenyl group was evident by the resonances for tworesidue was filtered under vacuum over Celite. The filtrate was
methyl [0y 1.77 andd¢ 17.9;04 1.70 anddc 25.9], one methylene ~ €vaporated, and the residue was chromatograph%d usiexane-
[643.31 andb 21.3], and a vinyiic methined} 5.18 andc 12L.6]  CHei % gragiont Slefon syeiem (omieane 000 lo-hiexans:
group, which could be attached at C-8 or C-6. The prenyl group 2% .~  yieaing Y-,

: o epoxyoleanan-28,83olide (205 mg), mp>300°C 2° Treatment of F-4
was attached to C-8 by HMBC evidence that indicated a cross- (1 gg g, n-hexane-EtOAc, 7:3) withn-hexane led to the isolation of

peak for the methylene protons of the prenyl grod331 (d,J = 5,7-dihydroxy-6-prenylflavanones( 18 mg, as yellow solidy and a

7.2 Hz, 2H] and C-8. Therefore, the methyl groujy (1.94; 6c soluble fraction. From the chromatography of théiexane-soluble
7.6) was attached to C-6. The absolute configuration2favas fraction, eluted witm-hexane-EtOAc gradient, and subsequent crystal-
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Table 1. 'H and'3C NMR Data for Compound and 22

1 2
position dc Su (Jin Hz)P Su (Jin Hz)e dcd ou (Jin Hz)e
2 166.1 78.2 5.30 (dd, 3.2 12.6)
3 102.8 6.78 (s) 6.89's 433 a3.00 (dd, 12.6, 17.2)
b2.70 (dd, 3.2, 17.2)
4 181.9 196.6
5 157.2 158.8
6 109.0 102.8
7 163.7 162.3
8 88.8 6.58 (s) 6.81s 106.0
9 155.6 158.3
10 104.6 103.3
T 121.1 131.0
2 128.4 7.91 (dd, 2.0, 9.0) 7.91 (dd, 2.0, 9.0) 127.5 7.32(d, 8.8)
3 115.9 6.91 (dd, 2.0, 9.0) 7.23(dd, 2.0, 9.0) 114.1 6.89 (d, 8.8)
& 161.2 159.8
5 115.9 6.91 (dd, 2.0, 9.0) 7.23 (dd, 2.0, 9.0) 114.1 6.89 (d, 8.8)
6 128.4 7.91 (dd, 2.0, 9.0) 7.91 (dd, 2.0, 9.0) 127.5 7.32(d, 8.8)
1" 91.4 4.73 (1, 8.7) 5.01 (dd, 5.1, 7.2) 21.3 3.31(d, 7.2)
2 25.9 3.04 (d, 8.7) a3.56 (dd, 5.1, 13.8) 121.6 5.18 (t, 7)
b 3.48 (dd, 7.2, 13.8)
3 70.0 136.2
4 25.7 1.13(s) 1.12 (s) 17.9 1.77 (s)
5 24.8 1.14 (s) 1.13(s) 25.9 1.70 (s)
CHg-Ar 7.6 1.94 (s)
OCHy-4' 55.4 3.78 (s)
OH-5 13.2 (s) 14.13 (s) 12.29 (s)
OH-7 6.20 (s)
OH-4 10.31 (s)
OH-1" 4.73(s) 5.29 (s)

2 The assignment was based upon DEPT, COSY, HSQC, NOESY (mixing time: 1 s), and HMBC (delay: 1 s) expeiiivs@ds. “Pyridine-
ds. CDCls. ®*H NMR (400 MHz).

OH usingn-hexane-EtOAc as gradient elution system to yield@methyl-
8-prenylnaringening, 9.1 mg), mp 165168 °C [lit. 165—167 °C].3¢

5,4,1"-Trihydroxy-6,7-(3",3"'-dimethylchroman)flavone (1): yel-
low powder; mp 254-255°C; [a]?% +0.3 (MeOH;c 0.1); UV (MeOH)
Amax (lOg €) 218 (4.47), 301 (4.14) 334 (4.31) nm; IR (KBr)ax 3358,

HOR O © b 1669, 1618, 1507, 1093, 1024 ci’H NMR (DMSO-ds, 500 MHz),
, . H NMR (Py-ds, 300 MHz), and*C NMR (DMSO-ds, 125 MHz) shifts,
Figure 4. NOESY (a) and HMBC (b) correlations df see Table 1; EIMSnz 354 [M]* (65), 321 (31), 295 (100), 268 (13),
267 (9), 239 (2), 176 (6), 121 (5), 149 (4).
lization f_rom CHCl,, 3-O-acetyloleanolic acid?, 1.55 g), mp 266 (S)- and (R)-MTPA Esters of 1. CompoundL (7 mg) was dissolved
262°C [lit. 260—-261°C],* lupeol (150 mg), mp 215216 °C,*" and in anhydrous pyridingks and placed in an NMR tube, anR)¢MTPA

[-sitosterol (500 mg) were isolated. F-5, -6, and -7 contained one Major chioride was added (10L). In another NMR tube containing as
spot and were pooled and chromatographed usingdGHMeOH as above, §-MTPA chloride was added (1@L). In each case, the
gradient elution system (from GBI, to CH,Cl,—MeOH, 9:1, 20 mL resulting mixture was stirred to afford the respective estéesapd
each fraction). After successive recrystallizations with,Cle-MeOH, 1b), and their'H NMR spectra were obtained (300 MHz).
(1"R)-5,4,1"-trihydroxy-6,7-(3',3"-dimethylchroman)flavonel( 223 . 1

. : o 11 o S S)-MTPA ester of 1 (1a):*H NMR (Py-ds, 300 MHz)6 7.61 (2H,
mg), oleanolic acid (33 mg, mp300°C [lit. 306—308°C]),** betulinic m (I\3ITPA-ArH) 743 ((SH) m MTP,&-XJHS) 345 (32_1 S M(TPA-
acid (320 mg, mp 277279°C [lit. 275-278°C])* and-sitosteryl - 1) "5 53 11y 4d) = 5.2, 7.0 Hz, H1), 3.51 (1H, ddJ = 5.2
palmitate were obtaine®. The CHCl,-insoluble fraction (8 g) was 13.2 Hz .H2’a) 3143’(1H cljd’,] —73 13.2 Hz H2b), -
treated with AgO (10 mL) and pyridine (1 mL) for 3 h. The product .(R)-M’TPA eéte.r of 1 (1’b)' i NM.R,(Py'ds 30’0 MHé)é 7.63 (2H

was purified using vacuum column chromatographiéxane-EtOAc,
gradient fromn-hexane 100% to-hexane-EtOAc, 7:3, 75 mL each M, MTPA-ArH), 7.47 (3H, m, MTPA-ArH), 3.47 (3H, s, MTPA-
OCHg), 5.28 (1H, ddJ = 5.1, 7.2 Hz, HI), 3.98 (1H, ddJ = 7.2,

fraction) to yieldS-sitosteryls-p-glucopyranoside tetracetate (75 mg,

n-hexane-EtOAc, 9:1), sucrose acetate (1.73g)exane-EtOAc, 8:2), 13.8 Hz, H2a), 3.96 (1H, ddJ = 5.1, 13.8 Hz, HZD).

and 50-methylmyocinositol pentacetate (5.7 g)-hexane-EtOAc, 4'-O-Methyl-6-methyl-8-prenylnaringenin (2): yellow solid; mp

7:3)40 152—-154°C (CH,Cl,); UV (MeOH) Amax (l0g €) 338 (1.86), 292 (8.51),
LEP (22 g) was fractionated using vacuum column chromatography 244 (6.01), 326 (1.80) 256 (3.17) nm; CD (CHGt 0.0125) P]202

on silica gel (66 g) eluting witm-hexane-EtOAc gradient (from —17.97, Plaaa +2.91; IR (KBr) vmax 3304, 2930, 2870, 1633, 1591,

n-hexane 100% to EtOAc 100%, 120 mL each fraction) and followed 1458, 1336, 1253, 1120, 10354 NMR (CDCl, 400 MHz) and“*C
by MeOH to give 33 main fractions. The chromatography of F-3 (1.422 NMR (CDCl, 100 MHz), see Table 1; FABM&vz 369 [M + H]*
g, n-hexane 100%) on a silica gel column allowed the isolation’ef 4 ~ (100), 353 (18), 325 (18), 313 (25), 219 (72), 179 (66), 134 (32), 83

O-methyl-6-methyl-8-prenylnaringeni,(81.8 mg), mp 152154°C, (14), 65 (5), 43 (5).

and 5,7-dihydroxy-6-methyl-8-prenylflavanor# (80 mg), mp 183 Hypoglycemic Activity Assay. Normal Rats.Male Wistar rats of
184 °C [lit. 182—185 °C].%° F-4—7 (0.329 g,n-hexane 100%) were 60—65 days old, weighing 2060250 g, fasted 18 h were divided
subjected to successive recrystallizations withexane-CH,Cl;, to randomly in six groups of five rats: group | served as control; group
yield 5,7-dihydroxy-6-prenylflavanoné,(36.7 mg, mp 214216 °C Il received the vehicle (0.05% Tween 80 in saline solution); groups
[lit. 212—214 °C]).%2 TLC of F-9 (0.378 g,n-hexane-EtOAc, 9:1) I1I, IV, and V received extracts by intragastrical route at the following

showed several spots, and it was subjected to preparative TLC with doses: 30, 100, and 300 mg/kg, respectively; and group VI served as
n-hexane-EtOAc (8:2,R: 0.61) as developing solvent (one develop- positive control (glibenclamide 10 mg/kg). Blood samples were
ment), affording 5-hydroxy-7-methoxy-6-prenylflavano®e 1 mg), collected, from caudal vein by means of a little incision at the end of
mp 95-96 °C [lit. 90—92].23 F-11 (317 mg) was rechromatographed the tail, at 0, 1.5, 3, 5, 7, @9 h after the administration of extracts.



Antihyperglycemic Actity of Eysenhardtia platycarpa

Blood glucose concentration was determined by enzymatic glucose
oxidase method using a commercial glucometer (One Touch Basic |,
Johnsor-Johnson). Percentage variation of glycemia for each group
was calculated with respect to initial (O h) level according to the
following: %variation= (G; — Gj)/Gi x 100 whereG; was the initial
glycemia values an¢; the value at each time of samplifgy.

Hypoglycemic Activity Assay in Streptozotocin-Induced Diabetic
Rats. Male Wistar rats (6665 days old, 206250 g/weight) were used.
Diabetes was induced through intraperitoneal administration of 60 mg/
kg of streptozotocin before experimentatit§rSix groups of five rats
were randomly formed: group | (control); Il (vehicle, 0.05% Tween
80 in saline solution); 11l (doses 30 mg/kg); IV (doses 100 mg/kg); V
(doses 300 mg/kg); and VI (positive control, glibenclamide 10 mg/
kg). Blood samples were collected at 0, 1.5, 3, 5, 7, and 9 h, and the
glucose concentration was determined by enzymatic glucose oxidase
method using a commercial glucometer (One Touch Basic |, Johnson
Johnson). The detailed protocol is publisiié8:O-Acetyloleanolic acid
was evaluated at doses of 3.1, 10, and 31 mg/kg.

Statistical Analysis. Data were expressed as mean SEM.
Statistical evaluation was done using one-way analysis of variance
(ANOVA), followed by Dunnett’st test,P < 0.05. Differences were
considered to be significant & < 0.05.
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