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Abstract: Picria fel-terrae Lour., is an effective antidiabetic agent empiticap-sitosterol is one of the
steroid class of chemical constituents containeth@n-hexane extract of leaveicria fel-terrae Lour. The
purpose of this study are to extr&itria fel-terraeLour. leaves witm-hexane and study its antidiabetic effect
and isolation ofi-sitosterol fromn-hexane extract. Structure elucidatioresitosterol was conducted by using
spectroscopic methodsH and *C NMR, IR, and MS)N-hexane extract oPicria fel-terrae Lour. leaves
shows good results as an antidiabetic agent, itetiday significant BGL depletion of alloxan inducdidbetic
mice for ten days, i.e. 44.47%, with metformin 5§/kg as a comparison.

Based on the results of the analysis, the isolate steroid group, 24-ethyleéscholest-5-en-8-ol (B-
sitosterol).
Keywords: Picria fel-terraeLour., alloxan, column chromatography, preparalilz€, antidiabetic,
spectrophotometer.

Introduction

Indonesia is a rich country of medicinal plantst thave been used as traditional meditirfé In the present,
the world of plants is still become one of the sesrof drugs, used in herbs form, extracts andstilation of
chemical components which efficacious in the puoengounds form. Advances of science and modern
technology was not ruled out the role of drugswatifrom plants but rather as complementary. Thigroved

by the existence of many herbal medicine enthissiastii now and the idea of “back to nature”. Aating to
World Health Organization (WHO), plant was the bs&stirce for medicine and based on survey that éas b
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done, about 80% of the world population used tiauit mediciné®. There are needed scientific studies such
as research in pharmacology, toxicology, identifica and isolation of active chemical in plant, g
traditional medicine can be justifigt®®

Diabetes mellitus (DM) is a heterogeneous syndrtitatall of the symptoms are characterized by as®d of
blood sugar level that caused relative or absohgglin deficiency. DM is divided by the need fosulin, i.e.:
insulin-dependent diabetes mellitus (IDDM), call&gpe I, and non insulin-dependent diabetes mellitus
(NIDDM), called Type Il. DM is a dangerous degeniea disease, even considered as high risk disease
because it can cause déath

Picria fel-terrae Lour., family Scrophulariaceae, is abundantly grawd$ndonesia and traditionally has been
used as stimulant, diuretic, malaria, and recdatlysed for the treatment of DM as an alternatreglicine and
empirically give satisfying results, but until ndtere was no scientific research which proves fhata fel-
terrae Lour. is effective as an antidiabetic agent andtvainemical compounds contained in it.

Several researchers had studied the chemical compooontained irPicria fel - terrae Lour. and its
antioxidant effect***? but isolation of its chemical compound and stoflyits antidiabetic effect has never
been conducted.

In this study, preparation of simplicia, extractimirsimplicia by using-hexane, isolation of steroid compounds
(B-sitosterol) froom-hexane extract, and test of antidiabetic effeaeve®nducted and discussed.

Material and Methods

The materials used in this study wéieria fel-terraeLour. leaves. The chemicals used unless otheistated
are pro-analysis grade, i.ei;naphthol, alloxan, ammonium hydroxide, acetic aamhydride, concentrated
acetic acid, concentrated hydrochloric acid, cotreéed nitric acid, concentrated sulfuric acid, zmme, iron
(1) chloride, bismuth (Ill) nitrate, CMC Na, chioform, ethanol, ether, ethyl acetate, n-hexanding
isopropanol, potassium iodide, methanol, sodiumrdwide, sodium sulfate anhydrous, petroleum ether,
mercury (1) chloride, magnesium powder, powdelkaim, lead (Il) acetate and toluene, technical ethand
distilled watet?”.

Sampling

Collection of samples was done purposively withowmnparing with the same plants from other regidinee
samples used aficria fel-terraeLour leaves taken from Tiga Lingga Village, DaNiorth Sumatera.

Identification of Samples

Identification of Picria fel-terrae Lour. leaves was performed in Bogoriense Herbariut®l, Jakarta,
Indonesia

Extraction and fraction isolation

Extraction was conducted witihkhexane by using maceration method and isolatidracfion was done with-
hexane:etylasetat by using column chromatogragdtaimed 85 fractions. Fractions with the same Ricffons
30 to 34) were combined, then further isolatiors wane by preparative TLC, the mobile phase nvasxane-
ethyl acetate (80:20) and the stationary phasesWiaa gel Ghks, The purity of isolate obtained was confirmed
with two-way TLC3

Animal Preparation

The animals used in this study are male mice wegld0-35 grams. Before the experiment, mice were
maintained for 2 weeks in a good cage to matctettvironment, i.e., the reception of light, 12 hodask and
12 hours light.
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Preparation of Extract Suspension and Alloxan Soltbn

Suspension ofi-hexane extract was prepared by using 2.0 % CMQviacertain concentration. Solution of
alloxan was prepared by dissolving alloxan in dé&Cl 0.9% solution.

Preparation of Alloxan Induced Diabetic Mice

The mice were induced with alloxan solution 200 kgghtra-peritoneal (ip). The blood glucose leveGL) of
mice was measured on the third and the seventhQlayhe seventh day, mice that have BGL higher #@h
mg/dl were separated and used as test animals.afgwvith BGL lower than 200 mg/dl, were induced lbac
with alloxan. If on the third day the BGL of theaaihas been higher than 200 mg/dl, the animakidyréo be
tested™'o1"18

Study of Antidiabetic Effect

Study of the antidiabetic effect of hexane extract dPicria fel-terraeLour. leaves was conducted by using
alloxan induced diabetic mice by single dosendfexane extract. Mice were divided into 3 groupd aach
group consisting of 6 mice, they were:

Group | : Diabetes mice were given suspension%f@MC, dose 1 % of body weight (BW)
Group Il : Diabetic mice were given suspension @tfdrmin® with dose 50 mg/kg BW
Group lll  : Diabetic mice were given suspensiomdfexane ectract dpicria fel-terraeLour. Leaves with

dose 200 mg/kg BW.

Suspension of test materia-iexane extract) was administered for 5 consecutiyes orally and the BGL of
mice were measured on the third, fifth, seventh,tanth days after administration of the test niaf@r>°*’

Data analysis

All of the data were analyzed statistically by asé&l of variance (ANOVA) method, using SPSS (Staas
Product and Service Solutions) 17.0 software.

Results and Discussion
Isolation and characterization ofp — sitosterol.

The purity ofp-sitosterol obtained was analyzed by using TLC. @heomatogram gave positive results with
Libermann-Burrchad reagent. Rf 0.54 indicated sflegooup and confirmed with two-way TLC (mobile glea

I: n-hexane:ethyl acetate 80:20 and mobile phase luehe:ethyl acetate 90:10). Finally, elucidationtfu#
structure of-sitosterol with the data of UV spectrum (etharail)-max 268.5 nm; infra red (KBr) with wave
number 3433.29; 2939.52; 2345.44; 1635.64; 1450.873.32, and 1118.71 ¢mCarbon NMR spectrum (75
MHz, CDCL) of pure isolates indicated by the chemical stiéfta A isolate™*C - NMR spectrum showed the
presence of hydroxyl growyC = 71.8172 ppm (C3) and two group éia121.7172 (C6) andC 140 , 7564
(C5). 'H-NMR spectrum (300 MHz, CD@)l showed a multiplesH 3.5261 to 3.6854 ppm of the H-3 and the
characteristics of the C-3 atom; singlet pea&Hit, 0524 ppm andH 0.6514 ppm; doublet &+ 0.9523 ppm
ang1 92'?2%06 ppm. Mass spectra of m/z 434H¢0 showed fragmentation patterns of 396; 273; 253; 231,
2137

Antidiabetic test

Antidiabetic effect is determined with depletion l@bod glucose level (BGL) in the alloxan inducelwitic
mice. The results showed that the BGL depletiothefmice for ten days was 44.47 %. This effecrésligted
due to the group of steroid compoundsdmexane extract d?icria fel-terraeLour. leaves. Fasting BGL of the
mice before and after induced by alloxan was shiovirable 1.
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Table 1. Fasting BGL before and after alloxan indution

140

Test Group Fasting BGL before Fasting BGL after alloxan
alloxan induction induction
(mg/dl) (mg/dl)
2% CMC Sodium 81,67+1,02 413,17+6,14
Metformin®, 50 mg/kg BW 82,67+1,74 491,17+3,81
n-heksana extract 200 mg/kg BW 82,67+1,80 540+16,79
The BGL of the mice after treatment was shown ibld 2.
Table 2. The BGL of the mice after treatment
Test Group BGL after treatment (mg/dL)
Day 3 Day 5 Day 7 Day10
2% CMC Sodium 403+6,68 403,1+2,75 395+3,13 394153,
Metformin®, 50 447,17+ 6,92 378,33+ 7,72 226,83+ 15,66 135+ 31,8
mg/kg BW
n-hexane extract, 200 513+ 15,71 428,67+ 13,79 276,33+ 14,50 167 4,76
mg/kg BW

The effect of treatment to BGL of alloxan induceabetic mice was shown in Figure 1.

600 -
= 500 -
£ 400 - — < 2 . -
2
2 200 4 ——CMC Na 2,0%
<«
z == Metformin 50 mg/kg BB
~
(—3 S Ekstrak n-heksana 200 mg/kg BB
£ 100 §
=

0
0 3 5 7 10
day
Figure 1. Effect of various treatment to the blood glucose level in alloxan induced diabetic mice
Conclusion

From the analysis of the data above it is conclutiatithen-hexane extract dPicria fel-terraeLour. Leaves is
effective as an antidiabetic agent. It has thetghib reduce BGL, and the reduction for 10 was44%o. The
chemical compounds isolated frawhexane ofPicria fel-terraeLour. leaves is a steroid compound, 24-ethyl-
5a-cholest-5-en-B-ol (B-sitosterol).
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