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ABSTRACT KEYWORDS
The present study investigates the wound healing activity of Stachytarpheta jamaicensis;
Stachytarpheta jamaicensis leaf extract in normal and alloxan-induced Wound healing;
male diabetic rats. Wound healing activities involved six groups of four Diabetes;
rats for a period of 20 days. The groups consisted of Group | (normal Ethanolic extract;
control), Group Il (diabetic control), Group 111 (diabetic treated with Sprague dawley rats.

metformin), Group |V (diabetic treated with 0.2% extracts), Group V (diabetic
treated with 2% extracts) and Group V1 (diabetic treated with 20% extracts).
The most effective dose to speed up the wound closure was the 0.2% of
S jamaicensis extract. The topical application of plant extract cream on
diabetic excision wound significantly improved (p<0.05) the percentage
of wound contraction for 88% when compared to untreated diabetic rats.
However, themost well organized structure of new cellswasthe treatment
group with 20% of S jamaicensis. Histological analysis had confirmed
that S jamaicensis altered the arrangement of granulation on the wound
site as compared to the other treatments. These findings suggest that S.
jamaicensis has excellent potential as a plant based wound healing agent
towardsimproving the quality of lifefor diabetic. Inlinewiththe GC-MS
analysis, the most probably bioactive compounds contributed to the
wound healing activity were phytol, linolenic acid and palmitic acid.
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INTRODUCTION diabetesiscaused by whether resistancetowardinsulin

or dueto the abnormalitiesin B-cell functionin pan-

Diabetesmellitusisametabolic disorder resulting
fromadefectininsulin secretion or insulinaction, which
resultsin hyperglycemiawith disturbances of carbohy-
drate, fat and protein metabolism*2. Therearetwo types
of diabeteswhich aretypel and typell. Typel diabe-
tesor also known asinsulin dependent diabetesmelli-
tusiscaused by lack of insulin secretion, whiletypell

creas’¥. Patientswith diabetes are commonly known
to experienceimpai rment in thewound healing process
wherediabeticwound exhibitssgnificant delaysin hed-
ing dueto theimpairment of thecd lular infiltration and
granul ation tissues formation that can result in the
wound infection and vascular complications®.
Theuseof medicinal plantsand herbs hasrecently
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increasing throughout theworld for themaintenanceand
improvement of health and for thetreatment of various
human conditions and disease'®. Sachytarpheta
Jjamaicengisisoneof themedicina plantsused totreat
variousalmentssuch asinflammation, fever, digbetes,
malariaand al so being used externally to treat ul cer,
sores, cutsand wound!. It also providessuitable envi-
ronment in natural healing process®®l, S jamaicensis
isaweedy plant that grows annually. This plant can
grow about 60 to 120 cm tall. The flower of S
jamaicensis can be reddish purple to deep bluein
colour.

Recent study hasreported theuseof S jamaicenss
asan andgesic, anthdminthic, antacid, and anti-inflam-
matory®®. Thisplantistraditionaly used andisbelieved
to lower the blood glucose level. However, littleis
known on their effectiveness ashaving wound healing
activity especialy thosereated to typel diabetesmel-
litus. Therefore, the present sudy wasdesigned toeva u-
atethe effectivenessof S, jamaicensisleaf extract re-
lated towound hedling activity inadloxan-induced male
diabeticrats.

EXPERIMENTAL

Collection of plant materialsand preparation of
extracts

The leaves of Sachytarpheta jamaicensiswere
collected from KotaBharu, Kelantan, Malaysiaand
the plant material was authenticated by Assoc. Prof.
Dr. Norrizah Jaafar Sidek, a plant taxonomist from
Univergti Teknologi MARA, Mdaysa Theplantleaves
werewashed and oven dried at temperature between
40°C to 60°C for one week. The dried leaves were
coarsely powdered with blender. 10g of theleaf pow-
der was homogenized in 100ml of 70% ethanol and
wasthen stored inan oven for 48 hourg* withiinitial
stirring. Theextract wasfiltered usng Whatman No.1
filter paper and concentrated in vacuum at temperature
below 40°C using rotary evaporator. The final dark
semi-solid extract wasthen transferred into aplastic
vial and kept at 4°C prior to use.

Deter mination of bioactive compounds

GC-MSandysiswasperformed using anAgilent-
5973 network system. A mass spectrometer with an

ion trap detector infull scan mode under el ectronim-
pact ionization (70 eV) wasused. Thechromatographic
column usedfor theanaysswasanHP-5 capillary col-
umn (30m x 0.32 mm i.d., film thickness 0f 0.25 um).
Hdiumwasused asacarrier gasat atiow rate of 1 mL/
min. Theinjectionswere performed in splitlessmodeat
230°C. Withthe column held initially at 60 °C for 2
min, 1 uL of essentia oil solutionin hexane (HPLC
grade) wasinjected and analyzed, and then the tem-
peraturewasincreased to 240 °C witha3°C/min heat-

ing ramp.
Experimental design

Twenty-four of male Spraguedawley ratsweighing
between 150g to 250g were divided into six groups,
whichwere: Group | (normal control), Group Il (dia-
betic control), Group Ill (diabetic treated with
metformin), Group IV (diabetic treated with 0.2% ex-
tracts), Group V (diabetic treated with 2% extracts)
and Group VI (diabetic treated with 20% extracts).
Theanimaswerekept intheAnima Room, Faculty of
Applied Sciencesunder standard |aboratory conditions
of humidity, temperatureand light. Theratswerefed on
astandard pellet diet and water ad libitum.

Induction of diabetesanimals

Theratswereadministered intraperitoneally with
dloxanmonohydratein physologicd sdineby usng sy-
ringel™ after the 24-hours of fasting. After 72 hours,
theblood of theratswerewithdrawn and tested for the
blood glucoselevel by using glucometer strips. Dia
betic rats with the blood glucose levels higher than
250mg/dL1*3 were selected for the study.

Prepar ation of thetopical formulation

Thetopica formulation wasprepared by using pe-
troleum jelly fromVasdind™J to givetheointment effect
and mixed with different concentration of S jamaicensis
leaves extract i.e. 0.2%, 2% and 20%. These treat-
mentswerethen been tested on thediabetic groupwhich
consisted of four ratsin each groups. Positive control
group was treated with a commercialize drug,
Sol coceryl ointment. Itisatypeof aminoglycosidean-
tibiotic, whichisused asatopica treatment for various
typesof infectionsand injuries, such asboilsand ul-
Cers.
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I ntr oduction of excision wound modé

Theratswere anesthetized by using low concen-
tration of chloroform before being excised by usinga
sharp scapel. Thefurson the mid-dorsal part of the
ratswere removed and the skin was disinfected by al-
cohol. Theareafor theexcis onwound modd wasmade
as1cm?, 1cm by 1cm. The entire wounds were kept
|eft opened.

Deter mination of ther ate of wound contraction

Theeffectsof topica formulation onwound healing
were assessed by the rate of wound closure or con-
traction. The rates were measured as percentage re-
duction of thewound sizefromitsinitial size*¥. Mea
surement was donefor 20 days of treatment by using
thefollowingformula

Initial size of wound at day™—size of wound at day

X 100%

Rate of closure =
Initial size of wound at day®

n = number of days
Histological analysis

Ratsineach group were sacrificed for thewound
hedling comparison. The samplesfrom thewound were
fixedin 4% buffeted formal dehyde and embedded in
paraffin wax. Theparaffin blockswerecut in 4um and
stained with hematoxylin and eosinfor evolution of his-
tological changes. The prepared samples were then
observed under the inverted microscope with 40X
megnification.

Satistical analysis

The quantitative measurement was made on four
animalsin each group. The mean and variance of each
andysiswascd culated and the standard deviation from
the mean was determined. Data obtained were sub-

jected to ANOVA via SPSS software 18" edition fol-
lowed by paired T-test with thelevel of significanceat
p<0.05.

RESULTSAND DISCUSSION

TheGC-MSanalysis

TheGC-M Sandys swasinlinewithaphytochemi-
cal screening conducted by!*® whereit reved ed thecon-
tent of S. jamaicensis to include of saponini*®,
tanning™ and flavonoidg*>*¢, Docking performed on
plantsextract hasreved ed threeflavonoids, which were
phytol, linolenic acid and n-hexadecanoic acid or a so
known as the palmitic acid”. In addition, S.
jamai censis al so has been documented to contain an-
other flavonoid called scuttelarein, which havethe prop-
ertiesasantitumerous, antibacteria andaso antivird*8.,

Per centage of wound contraction

100—

Percentage of wound contraction

Day 3

Day 7 Day 11 Day 15 Day 19

Post-wounding day

Figurel: Graph of per centage of wound contraction againgt
day. * Paired T-test showsp<0.05when compared tountreated
diabeticrats(n=4).

TABLE 1: Bioactivecompoundspresent in S. jamaicensisethanalic leaf extract from GC-M Sanalysis

No Re:iergtelon Area Library/ ID Quality Common name

1 11.985 593 gg openta[c] pyran-4-carboxylic acid, 7 methyl-, methyl o Genipin
n-Hexadecanoic 96 Palmitic acid

2 17.386 11.25 i i
Tridecanoic acid 91 ;I\'éilgecanow

3 18.800 13.18 Phytol 93 Phytol
9,12,15-Octadecatrienoic acid, methyl ester, (z,z,2)- 91 a-linolenic acid

4 19.097 15.68 Cis,cis,cis-7,10,13-hexadecatriena 91 a-linolenic acid
9,12,15- Octadecatrien-1-0l,(z,z,2)- 90 Linolenic acid
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Typica processof healing under normal condition
wasfaster compared to the diabetic condition™. This
probably dueto hed thy immunity system organizescol-
lagen fiber formation and a so better blood circulation
around thewound site. The diabetic untreated group
exhibitssignificant delay and prolonged in healing pro-
cess, which probably dueto theimpairment of the cel-
lular infiltration and granul ation tissueformation. Start-
ing from day 3, therate of thewound closurefor the
diabetic untreated group was slower when compared
with thetreated diabetic groups. Thereare many fac-
torswhichresultinthedelay and theimpa rment of the
wound healing process. Factors could be either local
for examplepoor oxygenation, prior irradiationandre-
current trauma, or systemic such hypoxia, collagendis-
order, digbetes, ma nutrition or autoimmunedisorder®.
Therefore, one of these factors may leadsto theim-
pai rment of thewound hedling; thus, prolonged the hedl -
iNng process.

The delay in wound healing processfor the dia-
betic untreated group in thisresearch may also bedue
to the disrupted at one or more pointsin the healing
process phases, either haemostasis, inflammation, pro-
liferation or remodelling®. In addition, under hyperg-
lycemic condition, production of the reactive oxygen
species (ROS) and freeradica sviaoxidation of glu-
cose can also affect thehealing processasit leadsto a
state of oxidation stress?, consequently prolonged and
delayed the healing process. Bes desthe production of
the ROS, hyperglycemiaisasowel knownfor thefor-
mation of theadvance glycation end-products (AGES),
that isassociated with impaired wound hedingindia-
betic mice?. AGEsareproteinor lipidsthat become
glycated after exposureto sugarsand can contributeto
avariety of microvascular and macrovascular compli-

cationg®.

Among thetreated diabetic groups, it showsthat,
the wounds treated with 0.2% concentration of S
jamaicensisgavethe most effective effectsfor theclo-
sure of thewounds, asit jJumped from 50% to about
88% rate of closure. Thiswasthen followed by the
positive control group, which was treated with
Sol coceryl ointment, the20% and 2% concentration of
S jamaicensis.

Havonoid canaidin healing processasitisawater
soluble antioxidantsand freeradical scavengerswhich
helped in prevention of oxidative damage and have
strong anticancer activity!?*?, |t can prevent injury
caused by thefreeradicas, by allowingitsown com-
pound to be oxidized by theradicals, resulting in more
stable, less-reactiveradica. Flavonoidsal so havebeen
recognized as agents that can be used to antagonize
lipid peroxidation that usual ly occursin case of wound
injury!?, Similar to other types of antioxidantslikevi-
tamin C and E, flavonoids are also able to increase
blood circulationwhich resultsinincreased of collagen
viability and reducing cell damage?. Asaconclusion,
it showsthat S, jamaicensisableto becomeawound
heder asit contains phytochemica congtituentsthat can
helpinwound healing activities(Figure2).

Histological analysis

Figure 3 showsthe histol ogy overview of wound
healing in normal control, diabetic untreated and dia-
betic treated groups with different trestmentsafter 20
days. Fromthefigure, it showsthat theformation of the
granul ation tissuesand organize collagen formation was
abundant in the normal control group indicated that
wound was recovering well as compared to the other
groups. Thismay be dueto the endlessness supply of

Figure2: Thewound closurealong the post-wounding days. a=wound at day 3, b=wound at day 7, c= wound at day 11, d=

wound at day 19
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oxygen and red blood cellsto promotethe heding pro-
cess. Therewaslacked of collagen formation for the
diabetic untreated group resulted from thelack of for-
mation of fibroblasts. Thelossof collagen observedin
the diabetic untreated group also may be dueto the
decreased level s of synthesisor enhanced catabolism
of newly synthesized collagen or bothi?,

accelerate the conversion of soluble collagentoin-
soluble collagen. Altogether, flavonoids a so have
showntoinhibit the catabolism of soluble collagen®!.
Therefore, S jamai censis plant extract can enhance
thewound healing process, by speeding up thewound
contraction and also managed to form organizetis-
suesstructure.

staining. a=Normal control, b=Diabetic untreated, c= Positive control, d=0.2% S. jamaicensis, e2% S. jamaicensis,
f=20% S. jamaicensis, F=fibroblast, C= collagen fiber.

Among treated diabetic groups, themost well or-
ganized structure of new cellswasthetreatment group
with 20% of S jamaicensis. From the result on the
wound contraction earlier, the most effective doseto
speed up thewound closure wasthe 0.2% treatment
group. Eventhough 0.2% treatment speeds up thecon-
traction, the new cellsformationswerenot really well
organized. Fibroblast and a so collagen formation were
more abundant and organized at the 20% concentra-
tionof S jamaicenss, followed by the positive control
group, 2% and 0.2% of S.jamaicensis. Thisprobably
dueto the presence of flavonoid in the 20% extracts
concentration. Flavonoids have shown to increasethe
collagen synthesi s, promotethe cross-linkage of col-
lagen, decreasethe degradation of solublecollagen, and

CONCLUSION

This study indicates that Stachytarpheta
jamaicensishasbeneficial effect aswound healer re-
|ated to diabetesmdlitustypel. Themost effectivedose
to speed up the wound closure was the 0.2% of S.
jamai censisextract. However, themost well organized
structureof new cdlswasthetrestment group with 20%
of S jamaicensis. Phytol, linolenic acid and palmitic
acid which group under flavonoid werethe most prob-
ably bioactive compounds responsiblefor thewound
hedling activity. Thesefindingsmay formabasisof S
jamai censisindication asaplant based wound hedler.
But, the poss ble mechanisminvolvedintheshort term
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of wound healing effects of theleaf extract cannot be
established by the current study and remain specula-
tive. Thissuggestsfurther investigation.
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