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Summary

Five fractions (hexane, chloroform, ethylacetate, meth anol and water ) of lcacina trichantha tuber were
obtained by gradient solvent extraction and tested for their ability to inhib it the Cro ton oil-induced ear
edema in mice. The most active fraction was the chlo roform one which significant ly inhibited ear edema
in a dose-dependent manner, showing an IDso (dose giving 50 % edema inhibit ion) of 107 ug/cm-. The
IDso of the reference drug indomethacin was 93 pg/crrr'. The chlo roform frac tion significantly reduced
also the carr ageenin-induced paw edema in rats, after oral adiminstration: 50, 100 or 200 mg/kg of the
fraction reduced the global edematous response by 15, 20 or 34 %, whereas 10 mg/kg of indomethacin
indu ced 40 % inhibition .

Key words: Icacina trichantha, tuber extract, inflammation, Croto n oil, carrageenin.

Introduction

The ethanol extract of Icacina trichantha Pflamzenfam
(Icacinaceae) (Da lziel, 1937) has for many years been a
major handy household medicine in many homes in Ni­
geria (Asuzu and Abubakar, 1995a). It is used for treat­
ing cases of poisoning, constipation and "yellowness of
the eye" which is commonly associated with malaria
and hepatitis (Asuzu and Ugwueze, 1990; Asuzu and
Abubakar, 1995a). Asuzu and Abubakar (1995a) ob­
served that the crude meth anol extract of the tuber pro­
duced significant central nervous system-depressant,
analgesic and local ana esthetic effects in laboratory an­
imals (Asuzu and Abubakar, 1995 a). Further studies
showed th at the extract significantly protected the liver
and the kidneys of carbon tetr achloride-poisoned rat s
(Asuzu and Abubakar, 1995b) . Thi s effect was suspect­
ed to be associated with a free rad ical scavenging acti v­
ity of the extract, an action possessed by several orien­
tal plant prepar ations as well as by f1avonoids (Robak
and Griglewski, 1988; Chen et al., 1990; Saija et al.,

•. Part of th is work was presented at the International Sym­
posium on the Chemistry, Biological and Pharmacological
Properties of African Medicinal Plants in Victoria Falls, Zim­
babwe, Feb. 25- 28, 1996.

1995). Although the chemica l composition and the
flavonoid presence in I. trichantha tuber are not
known , scavenging of free radicals, central nervous
system depression and ana lgesia are characteristic ef­
fects of many antiinflammatory agents. Therefore, the
antiphlogistic properties of I. trichantha tuber were in­
vestiga ted. To this aim, the plant material was extract­
ed by solvents of different polarities and the extraction
products were evalua ted for their topical antiinflam­
mato ry activity, measured as inhibition of the Croton
oil-induced ear edema in mice (Tubaro et al., 1985).
The most active fraction was tested also for its effect on
the carrageenin-induced paw edema in rats, after oral
administration (Winter er al., 1962 ). As reference, the
non steroida l ant iinflammato ry drug (NSAID) indo­
methacin was used.

Materials and Methods

Animals
Male CD-1 Albino Swiss mice (28- 32 g) were pur­
chased from Charles River (Milano, Italy ). Male
Sprague-Dawley rats (110 -130 g) were obtained from
Harlan-Italy (S. Pietro al Natisone, Italy).
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Fig.2. The effect of fraction Bof Icacina trichantha tuber on
the carrageenin-induced paw edema in rats (. carboxyme­
thylcellulose 10 mllkg p.o.; 11 Fraction B, 50 mg/kg p.o.; •
FractionB,100 mg/kg p.o.; D Fraction B,200 mglkgp.o.; 0
Indomethacin, 10 mg/kg p.o.).

Fraction C

traces

Residue
I

Ethylacetate

Methanol

Residue

Chloroform

Supernatant

Fraction 82
36 % otB

Precipitation
withmethanol

Precipitate

Fraction 81
26 % otB

Chemicals and drugs
The following solvents (Analar grade) were used: n­
hexane, chloroform, ethylacetate and methanol (Carlo
Erba, Milano, Italy). Indomethacin, Croton oil and "A­
carrageenin were obtained from Sigma (St. Louis, Mis­
souri, USA).

Croton oil-induced ear edema in mice
Cutaneous inflammation was induced on the inner sur­
face of the right ear (surface: about 1 cm-) of anaesthe­
tized mice (145 mg/kg ketamine hydrochloride, intra­
peritoneally) by Croton oil application (75 ug) (Tubaro
et al., 1985). The substances under testing were applied
together with the irritant. Six hours after the induction

High performance liquid chromatography fingerprint
analysis
High performance liquid chromatography (HPLC)
analysis was carried out on a Knauer instrument
equipped with a DAD Gynkotek UVD S detector and a
Vertex Eurospher 100 C-18 column (250 x 4.6 mm; 5
urn). The mobile phase consisted of two solvent systems:
A (90% (v/v)0.45 N phosphoric acid and 10% (v/v) ace­
tonitrile) and B (90% (v/v) acetonitrile and 10% (v/v)
0.45 N phosphoric acid). The gradient elution profile
was: 0 min, 0% B;25 min, 12.5% B;45 min, 20% B;55
min, 26% B; 75 min, 60% B; 97 min, 100% B. The col­
umn temperature was 22-24 °C with a flow rate of 1.0
mllmin; detection was set at 200, 288 or 340 nm. The in­
jected volume of the sample was 20 pl.

increasing polarity in a soxhlet at 55-70°C for 3 h. Af­
ter each extraction step, the solvent was evaporated in
vacuo by Rotavapor (Buchi, Flawil, Switzerland), ob­
taining hexane (A), chloroform (B), ethylacetate (C),
methanol (D) and water (E) fractions. The fraction B
was further separated into fractions Bl and B2 by pre­
cipitation of its chloroformic solution with methanol
(Fig. 1).

Fraction 0

56.7 9
yield 14.2 %

Residue

(discard)

Residue
I

Water(70·C)

Fraction E

14.5g
yield 3.6%

Fig. 1. Extraction procedure of Icacina trichantha tuber
(Fraction A =hexane fraction; Fraction B=chloroform frac­
tion; Fraction D = methanol fraction; Fraction E = water
fraction).

Plant collection and extraction
Fresh tubers of Icacina trichantha were collected from
Nsukka in Enugu State (Nigeria) in July, 1995 and
identified in the Department of Botany, University of
Nigeria, Nsukka by Mr. A. Ozioko. The tubers were
washed, sliced into small bits and dried under mild sun­
shine. The dried tuber slices were reduced to a coarse
powder in a mortar.

A preliminary extraction of the dried tuber was per­
formed by stirring 50 g of plant material with 500 ml
of aqueous ethanol (70% v/v) over night, at room tem­
perature (22°C).

A subsequent extraction of I. trichantha tuber
(400 g) was performed by successive use of solvents of
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Fig. 3. HPLC profileof the fraction B of I. trichantha tuber (detection: 200 nm).

of the inflammation, mice were killed by cervical dislo­
cation and a plug (6 mm 0) was taken from both the
treated and the untreated ears. The edematous re­
sponse was quantified as weight difference between the
two ear plugs. The antiinflammatory activity was eval­
uated as percent edema reduction in the animals treat­
ed with the substances under testing with respect to
control animals, treated with the irritant alone (Tubaro
et al., 1985).

reduction of the areas under the edema curves (AVC)
till 8 hours.

Statistical analysis
The pharmacological data were analyzed by the
Student's t-test and significance was assumed at
p < 0.05.

• Results
Carrageenin-induced paw edema in rats
The paw edema was induced in the plantar region of
the rat hind paw (Winter et al., 1962). The tested sub­
stances, suspended in 1% carboxymethylcellulose,
were administered to rats by gastric gavage in a volume
of 10 mllkg body weight. One hour later, the phlogistic
agent (100 ul of 0.6% A-carrageenin in 0.9% sodium
chloride) was injected intradermally in the plantar re­
gion of the right hind paw.

Edema formation was quantified as foot volume in­
crease and measured by water displacement using a
plethysmometer (Ugo Basile, Comerio-Varese, Italy), at
1 hour intervals for 8 hours after carrageenin injection.
The antiinflammatory activity was calculated at each
time of observation as percent inhibition of edema in
the animals treated with the substances under testing in
comparison to control animals. The gobal effect on the
whole edematous response was quantified as percent

Extraction of plant material

The preliminary extraction of I. trichantha tuber (50 g)
with 70% aqueous ethanol yielded 4.1 g of hydroalco­
holic extract. A second extraction procedure of the
plant material, carried out using different solvents,
gave seven fractions which yields are reported in the
flow chart (Fig. 1).

Croton oil-induced ear edema in mice

A preliminary evaluation of the topical antiinflamma­
tory activity of I. trichantha was performed using the
hydroalcoholic extract of the tuber. The extract, ap­
plied at a high dose (2000 ug/cm-), induced a mild but
significant edema inhibition (32%) whereas 90 ug/crn?
of indomethacin provoked 47% reduction of the edem­
atous response (Table 1).

https://www.researchgate.net/publication/9566422_Carrageenin-Induced_Edema_in_Hind_Paw_of_the_Rat_as_an_Assay_for_Antiinflammatory_Drugs?el=1_x_8&enrichId=rgreq-480b4bd2-caac-4c62-adf3-d1967ed53055&enrichSource=Y292ZXJQYWdlOzEyNzEyNzc3O0FTOjEwNDczMTA1Nzg1MjQyNUAxNDAxOTgxMjM4NzAw
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Table 1. Topical antiinflammatory activity of the hydroalcoholic extract.

Substance Dose N°.
(pg/crn-) animals

Edema (mg)
mean ± S. E.

%
Inhibition

Contro ls
Hydroalcoho lic extr.
Indomethacin

2000
90

7
7
7

7.3 ± 0.4
5.0 ± 0.4*
3.9 ± 0.3*

32
47

*p < 0.05 at the Student's z-tcst.

Table 2. Topical antiinflammatory activity of the main fractions.

Substance Dose N°. Edema (mg) %
(pg/cm-) animals mean ± S.E. Inhibition

Controls - 7 7.2 ± 0.4
Fraction A 1000 7 4.6 ± 0.3* 36
Fraction B 1000 7 0.2 ± 0.1" 97
Fraction D 1000 7 4.6 ± 0.6* 36
Fraction E 1000 7 4.4 ± 0.5* 39

"p < 0.05 at the Student's r-test,

Table 3. Topical antiinflammatory activity of fraction B.

Substance Dose N°. Edema (mg) %
(ug/crrr') animals mean ± S.E. Inhibition

Fraction B 0 10 6.9 ± 0.3
25 10 6.3 ± 0.3 9
50 10 6.0 ± 0.3" 13

100 10 3.6 ± 0.7" 48
200 10 1.7 ± 0.4" 75
400 10 0.4 ± 0.3" 94
800 10 0.2 ± 0.2" 97

Indomethacin 0 10 6.5 ± 0.2
45 10 4.6 ± 0.4" 29
90 10 3.5 ± 0.4" 46

180 10 1.5 ± 0.2* 77

"p < 0.05 at the Student's r-test.

The subsequen t evaluation of the antiinflammatory
activity of the plant tuber was carried considering frac­
tions A, B, D and E, applied at the dose of 1000 ug/crrr'.
Fraction C was not tested because of its insuffici ent
amount for the bio logica l assay. All the tested frac tions
showed significant antiinflammatory activity but,
w hereas frac tions A, D and E red uced th e edematous
response by about 36-39 %, fraction B (chloroform
fraction) provoked 97% inhibition, being the most ac­
tive (Tab le 2).

Further investigation of the fraction B showed it pos­
sesses a dose-dependent antiinflammatory activity : al­
ready 50 ug/cm ? of the fraction induced 13% edem a re­
duction and more than 90% inhibition was reached at
the dose of 400 ug/crn -. As reference, indomethacin in­
duced about 29% reduction of the edematous respon se
at the dose of 45 pg/cm- and reached 77% inhibitio n at

180 ug/cm- (Table 3). The IDso values (dose giving
50% edema inhibition) of fraction B and indometha­
cin, calculated from their dose-effect relationship, we re
107 and 93 ug/crrr', respectively. Therefore, fract ion B
possesses an antiinflammatory potency sim ilar to th at
of the NSAID.

Fractions B1 and B2 were separated fro m fractio n B in
a sufficient amount to verify their pharmacological ac­
tivity after topical application. The ob tained results are
reported in Table 4. Both the fractions significantly in­
hibited edema formation, being fraction B1 the most ac­
tive. In fact, whereas 200 ug/cm- of frac tion B1 induced
87% edema inhibition, the same dose of fra ction B2 re­
duced the edematous response on ly by 39%. Further­
more, the applica tion of a double dose of frac tion B1 al­
most completely counteracted the edema process. Fur­
thermore, since frac tion B1 rep resents 26% of fraction
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Table 4. Topical ant iinflammatory activity of fractions B1 and BI •

Substa nce Dose N°.
(pg/cm l ) animals

Edema (mg)
mean ± S.E.

%
Inh ibition

Cont ro ls
Frac tio n B1

Fraction BI

200
400
200

10
10
10
10

7.1 ± 0.4
0.9 ± 0.2 *
0.2 ± 0.1*
4.3 ± 0.7*

87
97
39

*p < 0.05 at the Student's r-test,

Table 5. Effect of fraction B on the global edematous response induced by carragee nin in th e ra t pa w.

Substance Dose N°. AUC (ml x h)
(pg/cml ) anima ls mean ± S.E.

%
Inhibiti on

Co ntro ls - 6
Fraction B 50 6

100 6
200 6

Indometh acin 10 6

4.81 ± 0.19
4.09 ± 0.25 *
3.83 ± 0.3 1"
3.19 ± 0.30"
2.90 ± 0.2 9*

15
20
34
40

"p < 0.05 at the Student's r-rest.

B (Fig. 1), it gives the most importa nt contribution to
the activity of fraction B. On the contrary, the role of
fract ion B2 is of minor relevance, even if it represents
36% of fraction B.

Carrageenin-induced paw edema in rats

Fraction B was obtained in sufficient amounts to eval­
uate its ability to inhibit the carrageenin-induced paw
edema in rats, after ora l administration. It provoked a
significant dose-dependent inhibition of the edematous
response (Fig. 2). At the time of the maximal edema ­
tous response (4 h after the induction of inflammation )
23 % edema inhibition was observed at the lower ad­
ministered dose (50 mg/kg), whereas the highest dose
(200 mg/kg) reduced the edema formation by 47%. As
reference, indomethacin (10 mg/kg) induced 43% inhi­
bition of the edemato us response.

In order to evaluate the overa ll effect of the tested
substances on the edema formation, the areas under the
edema curves (AUe) report ed in Fig. 2 were calculated.
Fraction B, at the doses of 50, 100 or 200 mg/kg, in­
duced a global edema reduction of 15, 20 or 34% ,
whereas indomethacin provoked about 40 % inhib ition
(Table 5).

HPLC fingerprint of fractions Band B1

Fig. 3 shows the HPLC fingerprint chromatogram of
fraction B detected at 200 nm. About twenty peaks
with retention times between 19.5 6 and 99.30 min are
evident. The most significant is the peak with a reten­
tion time of 26.98 min . Th is peak is particularly evi-

dent also in the chro matogram of frac tion B1, together
with other four less pronounced peak s (data not
shown). Therefore, this significant peak could cor re­
spond to the main component involved in the antiin­
flamm atory activity of fractions Band B1 as well as of
I. trichantha tub er.

Discussion

The obta ined results indicate that Icacina trichantha
tuber possess significant antiinflammatory properties
both after topical and oral ad ministration. Indeed, the
hydroalcoholic extrac t and the tested fractions inhibit­
ed the Croton oil-induced ear edema in mice, after top­
ical application, the chloro form fraction being the most
active. The extraction of the antiinflammatory princi­
ples by chloroform suggests they should be of lipophil­
ic nature. This characteristic ena bled them to cross the
skin barrier and to exert their ant iphlogistic effect.
Moreover, the active components of the chloroform
fraction possess a strong antiinflammatory potency
since the dose-dependent effect induced by the fraction
was comparable to that of the NSAID indomethacin.
Therefore, the chloroform fraction of I. trichantha tu­
ber could be prop osed as a possible antiinflammatory
agent for topical use.

The chloroform fraction significantly inhibited also
the carrageenin-induced paw edema in rats after oral
administration. The effect after systemic rout of admin­
istration was dose-dependent and long lasting, suggest­
ing a possible use of the fraction not only in the treat ­
ment of skin diseases but also in that of other inflam-
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mator y-based diseases. The potency exhibited by th e
fraction after oral administration shows also that the
active components are sta ble and not destroyed during
the "first pass effect" in the liver. This explains why the
nati ves who drink alcohol extracts of I. trichantha tu­
ber get relief from pain and other symptoms.

In a previous study, an J. trichantha extract was ob­
served to exhibit significant ana lgesic effect (Asuzu and
Abubakar, 1995a) implying th at it is an antiinflamma­
tory ana lgesic, like aspirin or indomethacin, wh ich
block the cyclooxygenase pathway of arachidonic acid
metab olism (Ferre ira et aI., 1978; Malmberg and
Yaksh, 1992 ). The mechanism by which the extract in­
hibits inflammation is not yet known, but a free radi cal
scavenging activity coul d be hypoth esized. In fact, pre­
vious observations with the I. trichantha extract re­
vealed liver protective effects in car bon tetrachloride­
poisoned rats that could be due to free radical scaveng­
ing effects (Asuzu and Abubakar, 1995b ).

In conclusion, the ext racts of lcacina trichantha tu­
ber exhibited significant an tiinflammatory propert ies
after top ical or oral administration, confirming the va­
lidity of the local use of I. trichantha tub er for medici­
nal purposes. However, further studies have to be done
to identify the active component (s) of the plant and to
determin e their mechanism(s) of act ion.

Acknowledgement
LD.A. acknowledges the support of IFS Grant No F/1386-3
and the support of SAREC towards an Associateship pro­
gramme with the ICTP in Trieste, Italy.

References

Asuzu, L D., Ugwueze, E. E.: Screening of lcacina trichantha
extracts for pharmacological activity.} . Ethnopharmacol.
28: 151-56, 1990.

Asuzu, 1. D., Abubakar, 1. 1.: The effects of lcacina trichantha
tuber extract on the nervous system. Phytother. Res. 9:
21-5, 1995a .

Asuzu, I. D., Abubakar, I. I.: The antihepatotoxic and anti­
nephrotoxic activities of lcacina trichantha tuber extract.j.
Herbs Spices Med. Plants, 3: 9-20, 1995b.

Chen, Y., Zheng, R., Jia, Z., Ju, Y. : Flavonoids as superoxide
scavengers and antioxidants. Free Rad Biol. Med. 9:
19-21, 1990.

Dalziel, J. M.: The Useful Plants of West Tropical Africa.
London, Crown Agents, 1937, p. 291.

Ferreira, S. H. , Lorenzetti, B. B., Correa, E M. A.: Centra l
and peripheral analgesic action of aspirin-like drugs.}. Eur.
Pharmacal. 53: 39-48, 1978.

Malmberg, A. B., Yaksh, T. L.: Antinociceptive actions of spi­
nal nonsteroidal antiinflammatory agents on the formalin
test in the rat. j. Pharmacal. Exp. Ther. 263: 136-46,
1992.

Robak, J., Gryglewski, R. J.: Flavonoids are scavengers of
superox ide anions. Biochem. Pharmacol. 37: 837-41 ,
1988.

Saija, A., Scalese, M., Lanza, M., Marzullo, D., Bonina, E,
Castelli, E: Flavonoids as antioxi dant agents: importance
of their interaction with biomembranes. Free Rad. BioI.
Med. 19.481-86,1995.

Tubaro, A., Dri, P., Delbello, G., Zilli, c., Della Loggia, R.:
The Croton oil ear test revisited. Agents Actions 17:
347-49, 1985 .

Winter, C. A., Risley, E. A., Nuss, G. W.: Carrageenin-in­
duced hind paw of the rat as an assay for antiinflammato­
ry drugs. Proc. Soc. Exp. BioI. Med. 111: 544-47, 1962.

Address

R. Della Loggia, DEMREP, University of Trieste, Via A.
Valerio 6, 34100 Trieste, Italy.
Tel.: ++39-040 -676 3535 ; Fax: ++39-040-676 3215;
e-mai l: dellalo@univ.tri este.it.


