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ABSTRACT

The crude ethanolic extract of the leaves of the Kandelia candel (L.)
showed promising antihypergycemic activity at adose of 500 mg/kg dose
inratsusing SLM (35% lowering of blood sugar)and STZ model (20.5 %
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lowering of blood sugar). On further fractionation of ethanol extract the
activity was found to be concentrated only in aqueous fraction (38%
lowering of blood sugar in SLM model and 22% | owering of blood sugar in

STZ models at 250 mg/kg. dose).

INTRODUCTION

Diabetesmdlitusisachronic metabolicdisorder & -
fecting carbohydrate, fat and protein metabolism. Be-
Sdeshyperglycemiathelevelsof plasmalipidsareusu-
aly raised causing a risk factor for coronary heart
deseasd™ The current prevalence of type 2 diabetesis
24%intherura populaionand 11.6%intheurban popu-
lation of India. It has been estimated that by the year
2025, Indiawill havethelargest number of digbetic sub-
jectsintheworld? Many researchershave conducted
variousin vivo and in vitro studies to search for new
trestment or new antihyperglycemic agent tocontrol this
disease Although severd medicind plantshavebeenre-
ported inthe scientific literatureto posses significant
hypadlipidemicactivityinanima modd of digbetes®4 how-
ever no sdtisfactory effectivetherapy isgtill availableto
curediabetesmdlitus. Kanddiacandd (Linn.) [Family:
Rhizophoraceae, syn K. rheedii] isan evergreen shrub
or asmall treewith spongy, reddish brown, flaky bark,
found inthecoasta forestsof India, usualy in muddy
swampsandtidd creeks. Leavesopposite, oblong, 2-4
in.x 1-2in., entireobtuse, dark green aboveandreddish
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brown beneath, flowerslarge, white, inaxidly dichoto-
mouscymes, fruit ovoid 0.5— 1.0 in. long. The bark of
thetreeisrichintanninsandissuitablefor heavy legther
tanning. Thebark isreported to beused, dongwithdried
ginger or long piper and rose weter, for diabetes®. It has
been shown, however, that aqueousor d coholic extracts
of thebark do not have any effect on theblood sugar of
normal or aloxan diabetic rabbits®.

A literaturesurvey reveded that the chemica con-
dituentsisolated from thisspeciesweremainly tannins.
Propdargonidindimmers, proanthocyanidintrimersand
twonove proanthocyanidindimmerskanddinsand four
trimerskandelinswhich al contain aphenyl propanoid
substituent inthe upper flavan unit, wereisolated from
the bark of Kandelia candel!. Cinchonoins I_
(Cinchonoins|, anew classof flavan-3-olssubstituted
atAringwithaC.-C, unit, have beenisolated.

MATERIALAND METHODS

Collection of theplant material
Theleavesof Kanddiacandd werecollected from
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Orissacoadt of India Thecollectionand authantification
were made by Botany Division of the Central Drug
Research Institute, Lucknow, India, and the voucher
specimen no. 357 has been persevered. During on go-
ingbiologica screening programmeof themarineflora
and faunainthe Ingtitute, the crude ethanol extract of
leaves showed promising antidiabetic activity in SLM
and STZ models. On further fractionation theactivity
was localized in aqueous fraction only (TABLE 1).
Thereforewe have selected thisplant for detailed an-
tidiabetic activity screening.

Extraction and fractionation procedure

Theleaveswereair dried at room temperature and
powdered. Thepowdered plant materia (1.5Kg.) was
extracted with ethanol fivetimesat room temperature
andthetotd extract obtained wasfiltered, concentrated
under reduced pressure on rotatory evaporator below
50°. Theextract wasfindly dried under high vacuum
for 3hoursto removethelast traces of solvent (50 g).
The crudeextract (35.0g) was macerated with n-hex-
aneto given-hexanesolublefraction (4.1.0g) and in-
solubleresidue. Theinsolubleresiduewas partitioned
with chloroformand water to givethechloroformsoluble
fraction, (2.6 g) and water solublefraction. Thewater
solublefraction was extracted with n-butanol to afford
n-butanol solublefraction (6.2 g) and butanol insoluble
(22.1g). All thesefractionswere concentrated under
reduced pressure on rotatory evaporator at 50° to get
respectiveresidues.

Animals

Mdeadbinoratsof SpragueDawley strain(8to 10
weeksof age: body weight 120+ 20 g) were procured
from theanima colony of Central Drug Research Insti-
tute, Lucknow, India. Research on animalswas con-
ducted in accordance with the guidelines of the Com-
mitteefor the Purpose of Control and Supervision of
Experiments on Animals (CPCSEA) formed by the
Government of Indiain 1964. Ratsweredwaysplaced
ingroups of threeto fivein polypropylene cages. The
following normswereadwaysfollowed for anima room
environment: temperature 23+ 2°C; humidity 50-60%;
light 300 Lux &t floor level withregular 12 hlight cycle;
noiselevel 50 decibel; ventilation 10-15 air changes
per hour. The animals were fed ad libitum standard
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pellet diet and had free accessto water.
Chemicals

Streptozotocin, metformin, and fenofibrate were
obtained from SigmaChemica Company, St. Louis,
USA. Glucosg, fructose, sucrose and cholesterol were
obtained from Sisco Research Laboratory (Indig). Bio-
chemical kitsusedinthe study wereobtained fromthe
Roche diagnostics. All other chemical s used were of
highest purity grade.

M ethodology of antidiabetictesting
() Sucroseloaded rat model (SLM)

Maleabinoratsof CharlesFoster strain of aver-
age body weight 160 + 20 g were selected for this
study. Theblood glucose of each animal was checked
by glucometer us ngglucostrips (Boehringer Mannhaim)
after 16 hours of starvation. Animalsshowing blood
glucose between 60 to 80 mg/dl were divided into
groupsof fiveanimas. Ratsof experimentd groupwere
administered suspension of the desired test compound
oraly (madein 1.0% gum acacia). Animals of control
group weregiven an equa amount of 1.0% gum aca
cia. A sucroseload (10.0 g/kg) was givento each ani-
mal orally exactly after 30 min post administration of
thetest sample/vehicle. Blood glucose profile of each
rat was again determined at 30, 60, 90 and 120 min
post administration of sucroseby glucometer. Food but
not water waswithheld from the cagesduring the course
of experimentation. Quantitative glucosetolerance of
each animal was calculated by Area Under Curve
(AUC) method (Prism Software). Comparing theAUC
of experimenta and control groups determined the per-
centageantihypergycemic activity.

(i1) Sucrosechallenged str eptozotocin-induced dia-
beticrats(STZ-s)

Maedbinoratsof Sprague Dawley strain of body
weight 140+20g were selected for this study.
Streptozotocin (Sigma, USA) wasdissolved in 100 mivi
citratebuffer pH 4.5 and ca culated amount of thefresh
solution wasinjected to overnight fasted rats (45 mg/
kg) intraperitonedlly. Blood was checked 48 h later by
glucostripsand animal sshowing blood glucosevalues
between 8to 15 m M wereincluded inthe experiments
and termed diabetic. Thediabetic anima sweredivided
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into groupscons stingof sSix animalsineach group. Rats
of experimenta groupswere administered suspension
of thedesired test samplesorally (madein 1.0% gum
acacia) at desired doses(shownin TABLE 1). Animds
of control group weregiven an equal amount of 1.0%
gum acacia. A sucrose load of 2.5 g/kg body weight
wasgiven after 30 minutesof drug administration. After
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30 minutes of post sucroseload, blood glucoselevel
was agai n checked by gluco stripsat 30, 60, 90, 120,
180, 240, 300 minutes and at 24 hour, respectively.
Food but not water waswithheld from the cagesduring
the experimentation. Comparing theAUC of experi-
mental and control groups determined the percent

antihyperglycemicactivity.

TABLE 1: Antihyper glycemic activity of extract/ fractionsof Kandeliacandel (L.) in SLM and STZ models

Serial no. Code no. Dose (mg/kQg) SLM model (% activity) STZ modd (% activity) Remark
1 Ethanol extract 500 35.0** 20.5%* Active
2. Hexane fraction 250 8.0 20 Inactive
3. Chloroform fraction 250 6.0 5.0 Inactive
4. n-butanol soluble fraction 250 10.0 6.8 Inactive
5 n-butanol insoluble fraction 250 38.0** 22.0%* Active
6 Metformin (Standard drug) 100 35'_8** Active
47.6%** .
7. Acarbose(Standard drug) 100 i Active
RESULTSAND DISCUSSION REFERENCES

Ethanol extract of the leaves of the K.candel
showed promisngantidiabeticactivityinSLM and STZ-
smodelsinrats. Onfurther fractionation the activity
was only shown by agueous fraction. Since aqueous
fraction contains 90% tanninsand procynidins, There-
foretheactivity isbecause of these poly phenolic com-
pounds.
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