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ABSTRACT KEYWORDS
The aim of this study was to determine the hypoglycemic and antioxidant Stachytarpheta jamaicensis,
activities of Stachytarpheta jamaicensis ethanolic leaves extract. Hypoglycemic;
M easurement was done on the fasting blood glucose level and the catal ase Antioxidant;
activity inalloxan-induced male Sprague Dawley rats. 150 mg/kg of alloxan Diabetis,
was injected to each rat to create diabetic condition. Sixteen rats were Sprague dawley rats.

divided into 4 groups and each group was consisted of four rats. Group I,
Group I, Group 111 and Group IV received saline, no treatment,
Stachytarpheta jamaicensis extract, and metformin (standard drug)
respectively. The amount of dose of plant extract from Oral Glucose
Tolerance Test (OGT T) was determined as 200 mg/kg for each rat. After 14
days of treatment, diabetic rats administered with plant extract marked
significant reduction (p<0.05) in blood glucose level which was to 6.7
mmol/L aswell asimprovement in catal ase activity whichwas0.027 umole/
min/mg pr. Whilefor diabetic ratstreated with metformin, thefasting blood
glucoselevel aso reduced but not as much as diabetic ratstreated with the
plant extract which wasreductionto 21.3 mmol/L and the catal ase activity
for diabetic ratstreated with metformin were slightly increased which was
0.019 pmole/min/mg pr. This finding suggests that S. jamaicensis gave
promising result in lowering the blood glucose level and improved the
catalase activity. In line with the GC-M S analysis, the presence of genipin
and linolenic acid might be the contributing properties for hypoglycemic
and antioxidant activitiesfor S jamaicensis.
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INTRODUCTION dependent diabetesmd litusiscaused by lack ininsulin
secretion, whiletypell diabetesiscaused whether re-
sstancetowardinsulin by atarget cell or dueto abnor-

malitiesin  cell function in pancreas'?.

Diabetesisadiseasethat ischaracterized by rapid
increaseof glucoseleve inblood. Theincidenceof this

disease had increase all over theworld especialyin
Asidl. Therearetwo typeof diabeteswhicharetypel
andtypell. Typel diabetes or a'so knownasinsulin

This endocrine disease can cause macrovascul ar
complications such asstroke, heart attack, and periph-
eral vascular diseases®4 which lead to thefatality for
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typell diabetes®. Other complications causesby dia-
betes are adult blindness, gangrene, and kidney fail-
ure®, Thecommon symptoms experience by aperson
that devel oped diabetesare polyuria, polydipsia weight
loss, blurred vision and fatigue. Polyuriaisakind of
disease with frequent urination that is caused by the
present of glucoseintheuring.

Thereaction of host defence such asmacrophages,
neutrophilsand other cellsof theimmune systemre-
quirefreeradical compoundsin order to defend the
body system from pathogen. However, excessivepro-
duction of freeradicdsor dso knownasoxidative stress
can cause cell death and tissueinjury. In order to avoid
overproduction of freeradicals, the body system needs
to be equipped with antioxidant to neutralize thefree
radicals mol ecul €®. Among the exampl es of antioxi-
dant that res deswithin the human body are superoxide
dismutase, catd aseand glutathione peroxidase. India-
beti c patient, the production of freeradicalswaspro-
ducewithinthebetacell of pancreasand usually asso-
ciated with diabetic complicationg?.

Sachytarpheta jamaicensis or also known as
‘selasih dandi’ is believed to have the ability to lower
theblood glucoseleve andistraditionally used by the
locals. It isaweedy plant that growsannually and can
grow about 60 to 120 cm tall. S. jamaicensis has
smooth slemwith dightly woody at thebase. Itsflower
can bereddish purpleto deep bluein colour. Recent
study hasreported theuse of S, jamaicensisasan an-
dgesic, anthdminthic, antacid, and anti-inflammatory9,
However, the study on S. jamai censis as having hy-
poglycemic and antioxidant activitiesis not very com-
mon. Hence, this study is believed to bethefirst at-
tempt to determinethe effectivenessof S jamaicensis
asaplant based medicineespecialy inlowering down
theblood glucoseleve andincreasing the catalase ac-
tivity inaloxan-induced diabetic.

EXPERIMENTAL

Chemicalsand apparatus

Glucose, metformin, alloxan monohydrate, saline,
ethanol, phosphate buffer, and hydrogen peroxidewere
obtained commercially and of analytical grade. The
apparatus used wereA ccu Check Glucometer, conical
flask, measuring cylinder, blade, musdlin cloth, spec-

%jogecﬁnofo_qy C—

trophotometer, centrifuge, electronic balance, ana yti-
cal balance, rotary evaporator, dissecting set, Schott
bottle, pH meter, gavage and syringe.

Collection of plant materialsand preparation of
extracts

Theleavesof Stachytarphetajamal censiswerecol-
lected from KotaBharu, Kelantan, Maaysiaand the
plant material was authenticated by Assoc. Prof. Dr.
Norrizeh Jeefar Sdek, aplant taxonomist from Universi
Teknologi MARA, Maaysia. The plant leaveswere
washed and oven dried at temperature between 40°C
to 60°C for one week. The dried leaves were coarsely
powdered with blender. 10g of the leaf powder was
homogenizedin 100ml of 70% ethanol and wasthen
storedinanovenfor 48 hourswithinitid stirring. The
extract wasfiltered using Whatman No. 1 filter paper
and concentrated in vacuum at temperaturebe ow 40°C
using rotary evaporator™. Thefinal dark semi-solid
extract wasthen transferred into aplastic vial and kept
at 4 °C prior to use.

Deter mination of bioactive compounds

GC-M S analysiswasperformed using anAgilent-
5973 network system. A mass spectrometer with an
ion trap detector infull scan mode under e ectronim-
pactionization (70 €V) wasused. Thechromatographic
columnused for theanalysiswasan HP-5 capillary col-
umn (30 m x 0.32 mm i.d., tilm thickness 0f 0.25 um).
Helium was used as acarrier gas at aiow rate of 1
mL/min. Theinjectionswere performed in splitless
modeat 230 {%C. With the column held initially at 60
£%C for 2 min, 1 pL of essential oil solution in hexane
(HPLC grade) wasinjected and analyzed, and then the
temperaturewasincreased to 240 &%C with a 3 &%C/
min heating ramp.

Oral glucosetolerancetest (OGTT)

Theratsweredivided into threegroups (h=3) and
allowed for 12 hours fasting. Administration of S
jamai censis extract wasthen taken placeat 100, 150
and 200 mg/kg for each group respectively™?. The

blood wasdrawn at theinterva of 30, 60, 90, and 120
minutes and wastested using glucometer.

Deter mination of fasting blood glucoselevel
Theratswerefasted for 12 hoursbefore obtaining
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the blood sample. The blood wasdrawn from thetail
by prick method and wasthen tested usng Accu-Check
glucometert*3,

Induction of diabeteson rats

Sixteen male Sprague Dawley ratsweighing be-
tween 1509 to 250g were selected for thisstudy. The
ratswere administered intraperitoneally with aloxan
monohydratein physiological salinepH 7.4 by using
syringe after the 24-hours of fasting to promote dia-
betic condition. Theamount of alloxan used for single
injection was 150 mg/kg. After threedays of injection,
the blood was obtained to determinethe glucoselevel
by using glucometer strip. Theratswith constant high
glucoselevelsbetween 3.10to 3.66 g/L wereconsid-
ered asdiabeticrat and further usedin theexperimenta

study*Y.
Experimental design

Theratsweredivided into 4 groupsand each group
consisted of four rats. Group | (normal control) con-
sisted of normal ratsreceived saline, group |1 (diabetic
control) consisted of diabetic ratsreceived no treat-
ment, group |11 consisted of diabetic ratstreated with
the S jamaicensisextract, and group IV consisted of
diabeticratstreated with metformin (standard drug).
Theratswerekept under norma |aboratory condition
inanimal room of Faculty of Applied Sciences. They
werefed with standard pellet and water supplied ad
libitumthroughout the experimental period. Ingroup
[11, the dose of S. jamaicensis extract used was 200
mg/kg. Theamount of dosagefor each rat was based
ontheformulabel ow:

Total body weight (gm) X dosage (gm) = requiredosage (gm)
Deter mination of catalaseactivity

After 14 daysof treatment, theliver of theratswere
obtained. Theliver wascleaned with chilled 1.15 % of
potassium chloride (KCL) solution (pH 7.4). 50 % of
homogenate was prepared within 0.15 mM phosphate
buffer (pH 7.0). After that, the homogenate was centri-
fuged at 3500 x g at 4°C for 10 minutes. Thesuperna-
tant was taken and was used to analyse the catalase
activity. The catal ase activity was measured by adding
0.1 ml of the supernatant into acuvette which contains
1.9 ml of 50 mM phosphate buffer (pH 7.0) followed

by 1.0ml of freshly prepared 30 mM H,O,. The cata-
lase activity was measured us ng spectrophotometer at
wavelength of 240 nm. The blank used composed of
2.9 ml phosphate buffer and 0.1 ml homogenate. The
catal ase activity was calculated using theformulaas
bel ow!4;

[(Abst —Abs b)/5 x vol(3) x dil(2)]

40 mg pr

Where:

Abst =absorbanceof sample/min

Absb =absorbanceof blank /min

Vol =volumeof thereaction medium (3ml)
Dil =dilution of supernatant (2ml)
40 =vaueof theextinction coefficient

Satistical analysis

The quantitative measurement was made on four
animalsin each group. Themean and variance of each
andysswasca culated and the tandard deviatiionfrom
themean was determined. Datathat has been obtained
were subjected to ANOVA via SPSS software 18"
editionand paired T-Test with theleve of significance
at p<0.05.

RESULTS& DISCUSSION

Oral glucosetolerancetest analysis

The glucose tol erance test was conducted to de-
terminetheglycemic control of S jamaicensisextracts
after thetreatment. Figure 1 depictsthe blood glucose
level for threedifferent dosagesof S jamaicensisex-
tractsadministered on 3 groupsof diabetic rats (n=3).
Therats administered with S, jamaicensis extract at
200 mg/kg indicated gradual decrease of blood glu-
cose level ascompared with ratsthat treated with S
jamaicensisextract at 100 and 150 mg/kg.

Rats treated with S, jamaicensis extract at 100
mg/kg showsfluctuationin blood glucoseleve, while
rats administered with 150 mg/kg S. jamaicensisex-
tract indicatesincrement in blood glucoseat 30 minutes
interval but decrement at thefollowingintervals. Ac-
cording tol*®, oral glucosetolerancetest was accepted
asastandard to diagnose diabetes and was performed
to determine the suitable dose of plant extract to be
given towards diabetic rats within 14 days of treat-
mentY.,
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Figurel: Theoral glucosetoleranceafter thetreatment with
S.jamaicensisextract at 100, 150, and 200 mg/kg. Thedata
wer ecalculated asmean = SEM (n=3).

Gas chromatography- mass spectrometry (GC-
MS) analysis

S. jamaicensis extract was analysed using GC-
M Stoidentify compoundsthat are present withinthe
plant extract. GC-M Sisone of the analytical tools
used to analyse the complex mixture. GC-MS has
variety anaytical functionsusedto tracetoxic leftover
and pesticidewithin soil and water samples, analysis
of forensic evidence and drug samples, as well as
analysisinquality control of food and pharmaceutica
product industried®. TABLE 1 showsthe bioactive
compounds present inthe S. jamaicensis ethanolic
leavesextract.

TABLE 1: GC-M Sanalysisof Sachytarphetajamaicensisethanolic leavesextract

Retention Area . .
No time % Library/ID Quality Common name
1 13581 124 Cyclopenta[c] pyran-4-carboxylic acid, 7-methyl-, 94 Genipin
methyl ester
n-Hexadecanoic acid 96 Pamitic acid
2 17.386 113 tridecanoic acid 91  Tridecanoic acid
3 18.800 13.2 Phytol 93  Phytol
9,12,15-octadecatrienoic acid, methyl ester, (Z,Z,Z,) 91 I;tr;crzlmlc acid, methy!
4 19.097 15.7 cis,cis,cis-7, 10, 13-hexadecatriena 91 L .
X Hexadecatrienoic acid
9,12,15-octadecatrien-1-ol 20 .
Linoleyl alcohol

Fasting blood glucoseanalysis

Theeffectsof S. jamaicensisethanolicleavesex-
tract onfasting blood glucoseleve in aloxan-induced
diabeticratsswereshownin Figure 2. Thediabetic rats
treated with S. jamai censis extract reduced the blood
glucoseby 75.7 % after 14 days of treatment ascom-
pared with diabeticratstha weretreated with metformin
whichindicates 35.5 % of reductionin blood glucose.
Thegroup treated with S. jamai censis extract exhib-
ited significant reduction (p<0.05) of fasting blood glu-
coselevel when analysed using paired T-Test. Blood
glucoseleve reducedto 6.7 mmol/L ascompared with
untreated diabetic group which wasonly to 26.7 mmol/
L. Intwoweeks’ time, this S jamaicensisextract was
ableto reducethe blood glucoseleve to normal condi-
tion as according to*”, fasting blood glucosefor dia-
betesisconsidered as> 7.0 mmol/L.

S jamaicensis extract was able to reduce the
blood glucosein diabetic rats most probably because
of the present of genipinand linolenicacid. Based on
the GC-M Sandysis, the percentage of genipinwithin
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10 *
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diabetic

Bload glucose level mmol/L

diabetic 1 diabetic 1 extract

metfermin
Figure2: Fagtingblood glucoselevd in alloxan induced dia-
beticmaleratsafter 14 days. Data wasexpr essed asmean +
SEM, (n=4). * p<0.05 compar ed to cor responding valuefor
diabetic group when analysed using paired T-Te<t.

normal

the plant extract was 12.4 %, whilelinolenic acid was
15.7 %. Reported by*®, genipin wasabletoimprove
betacdl dysfunction by intensfying mitochondria mem-
brane potentia, escaatesATPlevelsand stimul atesin-
sulin secretion. Other than that, according to*9l, poly-
unsaturated fatty acid such aslinolenic acid can esca-
late the number of insulin receptor and insulin action.
Therefore, thispolyunsaturated fatty acid canimprove
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regulation of theglucosein aperson with digbetic. Ad-
ditiona tothis, dietary consists of long-chain polyun-
saturated fatty acid can prevent cardiovascular diseases
aswd| ashyperglycemid®.

Liver catalaseactivity

Figure 3 showsthe catdase activity within four dif-
ferent groupsof rats. Norma groupindicatesthehigh-
est activity of catalasewhich was0.033 umole/min/mg
pr ascompared with the other three groups. Catalase
catalysed thereduction of hydrogen peroxideintowa:
ter and oxygen*¥. Therewasanincrement of catalase
activity within diabetic group trested with S jamaicensis
whichwas0.027 umole/min/mg pr as compared with
untreated diabetic group whichwas 0.017 pmole/min/
mg pr. Diabetic group treated with metformin dso shows
the increment in catalase activity which was 0.019
umole/min/mg pr but slightly lower compared to rats
treated with S, jamai censisextract.

However, analysis of variance (ANOVA) con-
ducted showed that therewasno significant difference
incatd aseactivity betweendl four groupssince p>0.05.
Reductionin catdaseactivity within untreated diabetic
group is believed to be caused by the consistent in-
creaseinthe blood glucoselevd. Prolong hyperglyce-
miaconditionwithin diabetic rats deterioratesthe ac-
tivity of catalasethat promotesthe production of free
radicalg?.

0.045

0.04 -

0.035
0.03

0.025
0.02

Ll

Caltalase activity pmole/min/mg pr

0.015
0.01
0.005

diabetic +
extract

diabetic +
metformin

normal diabetic

Figure3: Liver catalaseactivity in four differ ent groupsof
experimental rats. Thedatawer eexpressed asmean + SEM
(n=4), result wasnot significant where p>0.05
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Freeradical isadangerous moleculesinceit can
attack theliving cdll causing damagetothe DNA of the
cell by breaking down the DNA, ultimately leadsto
damaging protein product and causing cytotoxicity. In
contrast, low blood glucosewill enhancethe catalase
activity. Theability of S jamaicensistoreducetheblood
glucoseleve indiabetic ratswasexpectedto givehigh
catdaseactivity. Theincreasngin catd aseactivity within
the diabeticratstreated with S. jamaicensis could be
duetothe presenceof linolenic acid. Apart from being
ableto enhancethe secretion of insulin, itisalso of great
importancein contributing to theantioxidant activity as
reported by,

CONCLUSION

This study shows that S. jamaicensis ethanolic
leavesextract gave promising result in enhancing hy-
poglycemic and antioxidant activitiesasthisplant ex-
tract abletolowering the blood glucose of maledia-
betic ratsto 6.7 mmol/L, and increased the catalase
activity t0 0.027 umol/min/mg pr. The most probably
bi oactive compounds contributing to this properties
weregenipinand linolenicacid whichindicated by GC-
MSanayss. However, further phytochemical screen-
ing should bedonein order to confirm theexact prop-
erties responsible for these activities aswell asthe
mechanisminvolved.
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