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Abstract

The hypoglycaemic and antihyperglycaemic propertiésthe aqueous extracts of the leaves of
Ageratum conyzoides L. were evaluated in normoglycemic and in streptocin-induced diabetic rats, in order
to validate its use in folk medicine. Tested ansnakre given the aqueous extracts of the plarteatibses of
100, 200 and 300mg/kg. These doses were testedoalsglucose loaded normal male rats (Oral Glucose
Tolerance Test). Of all the doses, the aqueous@strat 200 and 300mg/kg showed statistically Bt
hypoglycaemic and antihyperglycaemic activitiesr Boe oral glucose tolerance test, 100mg/kg dodg on
attenuated significantly the rise of blood glucoseormal fasted rats. Consequently, these resatiirmed the
hypoglycaemic properties of the leavesAgératum conyzoides.

Key word: Ageratum conyzoides, hypoglycaemic activity, antihyperglycaemic activi§ral glucose tolerance
test.

Introduction

Diabetes mellitus is a metabolic disorder of thdammine system. The disease occurs worldwide and it
incidence is increasing rapidly in most parts @ torld. People suffering from diabetes are no¢ ablproduce
or properly use insulin, so they have high bloodcgke. As a very common chronic disease, diabstes i
becoming the third ‘killer’ of mankind, after camceardiovascular and cerebrovascular diseaseaubef its
high prevalence, morbidity and mortality (Li et &004).

In modern medicine, no satisfactory effective tpgris available to cure diabetes mellitus, althoitgh
can be managed by exercise, diet and chemothdfimpyever, pharmaceutical drugs used in diabeticagheare
either too expensive or have undesirable side-sffec contraindications (Pari and Amarnath Sathe2884).
Therefore, the search for more effective and saypoglycaemic agents has continued to be an areatie
research all over the world (Lemhadri et al., 208&nely et al., 2004). Previously, the hypoglyciaesativity
of a number of indigenous African medicinal plahts been reported. Several of these plants rechiced
sugar levels in the alloxan-diabetic rats only, mlas some caused hypoglycaemia both in normal ettt
rats (Sokeng et al., 20014geratum conyzoides L. (Asteracées) is a well-known medicinal plardtthas been
used in several countries for treating various aies including diabetes mellitus (Lavergne and VE889;
Tsabang et al., 2001; Duke, 2005).

So far, the claims ofAgeratum conyzoides L antidiabetic effect have not been confirmed
experimentally. Therefore, the present study wasgded to evaluate the hypoglycaemic efficiencagdratum
conyzoides leaves in normal and streptozotocin-induced dialvats.
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Materials and Methods
Collection and preparation of plant material

Mature Ageratum conyzoides L. was collected during the month of February 200&aoundé, Centre
province, Cameroon. Botanical identification wasf@pened at the National Herbarium of Yaoundé, in
comparison with the voucher specimen N°19050/SFRICahe leaves were shade-dried and ground into
powder.

Preparation of the extracts

The leaves of the plant were first dried, at roemperature, and grounded to fine powder (138g), and
then boiled in distilled water (2.25 L) for 30mifhe decoction was taken and allowed to cool foriBtxhroom
temperature (24 + 5° C). This decoction was fillet@ice and the filtrate was dried in an oven (56f@ 3
days. The yield was about 29% (w/w) of the drieahplpowder.

Drugs and chemicals

Glibenclamide was purchased from Strides Arcolat. IBangalore, India and Streptozotocin from
Sigma-Aldrich Co Ltd, United Kingdom.

Animals

Male albinoWistar rats (180-220 g) were maintained on standard #&bor diet and tap watead
libitum in the Animal House of the Institute of Medical Resbaand Medicinal Plants Studies, Caameroon.
Prior to the experiment, the rats were divided ibfoexperimental groups of 5 animals each. The alsinvere
subjected to fasting for 16h but allowed free asdesvater. The study wase carried out with the@ggd by the
Institutional Animal Ethics Committee.

Study of aqueous leaves extract gfgeratum conyzoides in normal rats

Group |, II, IIl were given the aqueous extractvies of Ageratum conyzoides (suspended in distilled
water 10ml/kg) orally at the doses of: 100, 200 a8@8mg/kg. Animals of group IV received glibenclamiat a
dose of 10mg/kg as a standard while those of gh\wgerved as a normal control and received apprtepria
volumes of vehicle (distilled water) orally. Bloedmples for glucose determination were obtainech filee tip
of tail of the rats before administration of drigsl at 1.5 h, 3h, 5h, and 8 h thereafter.

Induction of experimental diabetes

Groups VI to X were rendered diabetic intravenoublyan intravenous injection of a freshly prepared
streptozotocin (STZ) solution at the dose of 52mdikdy weight in acidified saline solution (0.9% g.5), as
described by Szkudelski, 2001. In this case, thigrobanimals received only the acidified salintuson. After
72h, when the condition of diabetes was stabilizled animals with blood glucose levels above 20dingére
selected for the study.

Study of aqueous leaves extract dfgeratum conyzoides in diabetic rats

Groups VI to VIII received by the oral route theuaqus leaves extract 8feratum conyzoides (suspended in
distilled water at the dose of 10ml/kg) at the dosE100, 200, 300mg/kg body weight respectivelye Bnimals

in group IX were kept as a diabetic control anceieed distilled water, while group X received gliotamide at

a dose of 10mg/kg body weight and served as a atdndBlood samples for glucose determination were
obtained from the tip of tail of the rats beforeraistration of drugs and at 1.5h, 3h, 5h, andtBeneafter.

Oral glucose tolerance test

An Oral Glucose Tolerance Test (OGTT) was perfortimedormal fasted rats. Animals were deprived
of food for 16h before and during the experimeritusere allowed free access to water. 100, 200 &dng/kg
of aqueous extract were administered orally tod&igs (Xl to XllIl) of 5 rats each; 30min before ghse load
(3g/kg). Two groups (XIV and XV) of 5 rats eachnsalered as controls, received distilled water (g or
glibenclamide (10mg/kg) instead of aqueous extrat] 3g/kg body weight of glucose. Blood samplesewe
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taken before and after the administration of thieaex and blood glucose level was subsequently unedsat
30min, 1h, 1.5h, 2h, and 2.5h after oral adminiigira

Collection of blood and determination of blood gluose:

Blood glucose level was determined using a glucemeglucotrenti2 (An Accu-Chek system of the
Roche Group Germany, Roche diagnostics GmbH D-6828&heim, Germany) in all animals. The percentage
of glycaemia changes was calculated as a functidime by applying the formula of Jimenz et al. 69 as
follows:
% glycaemia changes= ((Gx-G0)/G0)*100. Where Gxeggmia values at x hrs time interval, and Go=ihitia
glycaemia values.

Statistical analysis

All values were expressed as mean + S.D. The data statistically analysed by the classical student
pairedt- test.

Results

The oral administration of the aqueous extractagef atum conyzoides leaves at 200mg/kg produced a
significant hypoglycaemic effect in normal fastedsrafter 3h. The most pronounced effect was obdeaiter
8h (p<0.001) (Table 1). This dose reduced the bigladose level of the normal fasted rats from atiainmean
value of 87.90+5.41 at the initial time (Oh) to @&an value of 58.90 + 5.20 (33%) at the end of tHas3
Whereas, in the group that received 300mg/kg boeight of the extract, there was a significant reiducin
blood glucose level in fasted normal rats (36.3%%gr 8h (p<0.01). At 100mg/kg, there was a legsificant
(p<0.01) hypoglycaemic effect 5h after administratof aqueous extract. Oral treatment with glibentitie
(10mg/kg) caused a highly significant reductionbiood glucose levels up to 8h (p<0.0001). Howetiee,
reduction in the blood glucose level caused by aektrat all doses is less than that of standard,drug
glibenclamide (Table 1).

The aqueous extracts dfgeratum conyzoides leaves given at 200mg/kg and 300mg/kg produced
significant antihyperglycaemic effects (p<0.01 gwD.1) in diabetic rats after 1.5h for up to 8h lflEa2).
Treatment of diabetic rats with glibenclamide (1@kay produced a slight but significant fall (p<0)Qa blood
glucose after 8h (15.48%). The maximum decrease otmerved with the dose of 300mg/kg, 8h after
administration of the extract when compared to tfat00 and 200mg/kg. The aqueous extract at 100mg/
dose gradually decreased blood glucose level (4-22%%-17.72%-20.13%), but this fall was only sfiaint
at 1.5h and 8h (p<0.1) after administration ofek&act (Table 2).

Blood glucose increased rapidly in all groups 30mafter administration of glucose and thereafter
decreased gradually. When the three different doféise extract (100, 200 and 300mg/kg) were giveally
before glucose administration, only 100mg/kg cawusexn significant increase of glycemia when coregdo
initial value (Table 3). With the dose of 200mg/kbe pick of increasing of glycemia appears sigaffitly
60min after glucose loading and began decreasingedifier. The level of glycemia in rats that reediv
300mg/kg of the extract remained highx@p005) through out the experimental period, afiemg the dose of
glucose (3g/kg) 30 mins into the experiment. Caogtt® the extract, glibenclamide (10mg/kg) usedttaes
positive control decreased the level of glycemgnificantly during the course of the experiment@{®05),
except 30 mins after administration of glucose §%y.

Discussion

The aim of the present study was to confirm theolgiycemic effect ofAgeratum conyzoides leaves in
normal, glucose loaded and streptozotocin-indudaldetic rats. Our results showed that the aquertiaat of
Ageratum conyzoides leaves decreased blood glucose levels in nornthstieptozotocin—induced diabetic rats,
as compared to the initial values of glucose levele hypoglycaemic potential of the extract wampared
with that of glibenclamide in normal and in dialetats. For normal rats, all the three doses shaigrdficant
reduction in blood glucose level. The 200mg/kg dsts@ved maximum effect of all the three tested slose

In glucose loaded rats, only the 100mg/kg dafs&. conyzoides extract inhibited significantly the rise
of glycemia. This observation suggests that theaektmay act by potentiating the pancreatic seametr
increasing the glucose uptake. Among all the dosesjueous extract digeratum conyzoides leaves used in
this study, 200mg/kg and 300mg/kg doses signifigdatvered (p<0.01) blood glucose levels of streptocin-
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diabetics rats as compared with the initial valbegore administration of extracts. The maximum mtidu
(27.15%; p<0.01) was observed 8h, after administradf the extract at 300mg/kg, this reduction \passistent
for the dose of 200mg/kg except at 5h after adnwation of the extract, but that reduction was jgsmounced
(p<0.1). The efficiency of these doses was highanthat of 100mg/kg and that of glibenclamide (g/kg).

As a standard drug, glibenclamide (10mg/kg) cawsslight but significant antihyperglycaemic actjvit
in diabetic rats at 1.5h (P<0.1) and 8h (P<0.01¢rahdministration of extract (15.48%). Glibencldmiat
10mg/kg appears to be less efficient than the etxttBAgeratum conyzoides at 200mg /kg and 300mg/kg. This
result appeared to be in agreement with the eamjgesstion that glibenclamide was effective in matidy
streptozotocin-induced diabetic animal and ineffecin severe diabetic rats (lvorra et al., 198Bargna et al.,
1997).

For the normal fasted rats, maximal hypoglycemitvitg was observed with the dose of 300mg/kg,
with a significant decrease (p<0.01) of blood ghedtevel (36.35%), 8h after the administrationhef extract,
but the dose of 200mg/kg significantly reduced((p01) blood glucose level (17.79%) faster thanmigikg and
300mg/kg; 3h after administration of the extrachisTeffect lasted for up to 8h after administratiainthe
extract. Like the plant extracts, glibenclamideogisoduced a significant reduction in the bloodcgke level in
fasted normal rats. On the other hand, glibenclansalised a more significant (p<0.0001) hypoglycesffiect
as compared to different doses of the plant extrBigatment withAgeratum conyzoides aqueous extract of
fasted normal rats at the same dose, for the samaich, showed more hypoglycemic activity thardiabetic
rats. It is generally accepted that streptozotd@atment causes permanent destruction of R-ceHku@elski,
2001). Furthermore, from these results, it canuggested that the extractAderatum conyzoides leaves appear
to act in the same way as glibenclamide, by stitindasurviving beta cells to release more insutimormal
rats. At the moment, it is very difficult to dramyalogical conclusion on the mechanism of actiorsa¢h a
diverse mixture of chemical compounds containeth& aqueous extract used in this study. Some nmedlici
plants with hypoglycemic properties are known toréase circulating insulin level in normoglycaeméts
(Lemela et al., 1985; Diatewa et al., 2004). A plale mechanism of action is that the extractAgératum
conyzoides might have stimulated residual pancreatic bethfoelction or produced the hypoglycemic effect
through an extra pancreatic mechanism, probabindrgasing peripheral utilization of glucose astplaged by
Farjou et al. (1987) to explain the hypoglycemifeets of the extracts dirtimisia and Adeneye et al. (2006)
who demonstrated the hypoglycaemic mechanism oddfueous leaf and seed extracPhbfllanthus amarus in
mice It is, therefore, conceivable that the hypoglycemiinciples of the aqueous extract Aferatum
conyzoides exerts their effects by an extra pancreatic meishaim diabetic rats.

From phytochemical analysis, it was found that egor constituents of the extract were mono- and
sesquiterpenes, flavonoids, triterpenoids, sterallsaloids, coumarins, essential oils and tanni@kufade,
2002). Over 150 plants extracts and some of tlativeprinciples including flavonoids are knownlte used for
the treatment of diabetes (Meiselman et al., 1¥4&i et al., 1991; Hassig et al., 1999; Chude £t24101).
Moreover, tannin-containing drug demonstrated @atietic activity (Iwu, 1983, 1980; Klein et al, Z0Q0
However, if the hypothesis of Marles and Farnswdii®95) which indicates that plants which contain
terpenoids and/or coumarins possess hypoglycentiigtees in diabetic and normal mammals is worthi@hit
could be suggested that, the hypoglycemic effecAgeratum conyzoides may be partly due to flavonoids,
tannins, terpenoids and/or coumarins present ipling. One or some of the other miscellaneous camgs of
the plant may have also contributed to the hypaghic effect of the aqueous leaves extractAgératum
conyzoides.

In conclusion, the results of this study have shdhat the leaves ofgeratum conyzoides possess
blood glucose lowering effect in normoglycemic aimd streptozotocin-induced hyperglycemic rats, a
phenomenon that may validate the use of this prafillk medicine against diabetes. Thus the folklarse of
this plant may be validated by this study. The ésawf A. conyzoides have a promising value for the
developpement of potent phytomedicine for diabdWse investigations are needed, some of themnitiated
in our laboratory, in order to isolate the actiygqsnciple (s) of this plant and to clarify its ofe&nism of action.
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Table 1 Effect of aqueous leaves extractAgieratum conyzoides (A.C) on blood glucose levels after oral
administration in normal fastets

Group Dose Blood glucose levels at different hours after theréatment(mg/dl)
(n=5)
Oh 15h 3h 5h 8h
Control 10ml/kg  89.80+6.69 89+7.31 80+6.78 82+6.80 7945.87
(distilled (-0.89%) (-10.91%) (-8.7%) (-12.03%)
water)
A.C 100mg/kg 90.8+16.95 75+11.66 66.38+8.38 43.74+7.82* 53.6615.36

(-17.4%)  (-26.9%)  (-51.83%)  (-40.90%)

A C 200mg/lkg  87.9%5.41  80.65+5.54 72.26%3.96* 66.15£9.13* 58.90+5.20%
(-8.25%)  (-17.79%)  (-24.74%) (-33%)
A C 300mg/kg  85:9.86  57.45:15.9873.50:9.73 66.77+7.09 54.10+2.30*

(-32.41%)  (-13.53%) (-21.45%)  (-36.35%)

Glibenclamide 10mg/kg  91.60+11.61  68+7.17* 46.29.78* 38.6+8.50* 33.60%5.86**
(-25.76%)  (-49.56%)  (-57.86%)  (-63.32%)

The values in brackets represent the percentagetied in blood glucose vs. initial value.

Values are means blood glucose levels + S.E.Mvefdnimals.
*p<0.01, **p<0.001, ***p<0.0001 compared with theitial level of blood glucose of the rats (0Oh) fretrespective group.
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Table Effect of agueous leaves extractAgieratum conyzoides (A.C) on blood glucose levels after oral administrain diabetics rats.

Group Dose Blood glucose levels at different hours after theréatment(mg/dl)
(n=5)
Oh 15h 3h 5h 8h
Control 10ml/kg 372+14.53 342.02+24.11 361+8.57 362.40+9.86  363.44+20.46
(distilled (-8.06%) (-2.96%) (-2.58%) (-2.30%)
water)
A.C 100mg/kg 365.7+8.30 350.05+6.24* 342.70+10.47 300.9467.93 292.08+15.43*
(-4.28%) (-6.29%) (-17.72%) (-20.13%)
A.C 200mg/kg 370+13.55 348.73+11.19**314.28+22.80** 312.43+34.93* 296+34.64**
(-5.75%) (-15.06%) (-15.56%) (-20%)
A.C 300mg/kg 380+40.60 314.11+54.15* 310.23+24* 314.30+17.39* 276.83+22.19**
(-17.34%) (-18.36%) (-17.29%) (-27.15%)

Glibenclamide 10mg/kg  369.2+30  342.84%34.38* 369.2¢20.06  357.13+35.32 312.05£29.44*
(-7.14%) (0%) (-3.27%) (-15.48%)

The value$rackets represent the percentage reductiofoodiglucose vs. initial value.
Values aneans blood glucose levels = S.E.M. of five animals
*p<0.1, ®p.01 compared with the initial level of blood ghse of the rats (Oh) in the respective group.



Table Bffect of aqueous leaves extractAnferatum conyzoides (A.C) on blood glucose levels after oral loadingogise (3g/kg)

in normal fasted rats on oral glucose toleranse te

Group Dose Blood glucose levels at different time after the atment (mg/dl)
(n=5)
0 30min 60min 90min 120min 150min
Control 10ml/kg 90+9.44 88.3948.37 170.1+19.77* 157.8419.97* 133.66+12.76* 110.7+8.62
(distilled (-1.79%) (89%) (75.33%) (48.51%) (23%)
water)
A.C 100mg/kg 90+15.76 86.21+6.80 176.84+21.40 136.11+9.83 124.10+13.79 116.52+5.12
(-4.21%) (96.49%) (51.23%) (37.89%) (29.47%)
A.C 200mg/kg 88.4+5.60 88.2+2.28 139.38+21.18 123+9.53* 112.06+8.44  96.9+14.77
(-0.23%) (57.67%) (39.14%) (26.76%) (9.62%)

A C 300mg/kg 91.8%9.58 109.75:6.46189.36:9.1* 167+7.13*  178.85:6.39* 146.3316.54*
(19.55%)  (106.27%)  (81.92%) (94.83%) (59.40%)

Glibenclamide 10mg/kg  90.1%7.1  67.58%17.7%94.38+12*  85.32+21*  72.98+23* 71.81+20.1*
(-25%) (4.75%) (-5.31%) (-19%) (-20.3%)

The values mdkets represent the percentage reduction in ljaamse vs. initial value.

Values are mehlood glucose levels + S.E.M. of five animaksO®05 compared with the initial value (Oh).
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