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SUMMARY. The aqueous fraction of the ethanolic extract obtained from the leaves (AFL) of Cissampelos 
sympodialis Eichl. (Menispermaceae) was evaluated for anti-inflammatory activity, as it is used in folk me- 
dicine for this purpose. In mice the AFL (100 mgkg, ip) inhibited both the 12-O-tetradecanoylphorbol 13- 
acetate and capsaicin- induced ear edema by 58% and 37%, respectively. The effective dose of AFL to in- 
hibit the carrageenan-induced rat paw edema was 50 mgkg (24%). Preliminary results of experiments on 
cell migration showed that the administration (subcutaneous route) of AFL at 100 and 200 mgkg in rats 
inhibited the carrageenan-induced neutrophil migration measurement after the administration of the irri- 
tant by 53 and SO%, respectively. The results show that the AFL has anti-inflammatory activity. 
RESUMEN. "Actividad antiinflamatoria del extracto etanólico de las hojas de Cissampelos sympodialis Eichl. 
(Menispermaceae)". La fracción acuosa del extracto etanólico obtenido de las hojas (AFL) de Cissampelos sym- 
podialis ha sido evaluada con respecto a la actividad antiinflamatoria, ya que en medicina popular es usada para 
esta finalidad. En ratones el AFL (100mg/kg ip) ha inhibido edema de la oreja por el 12-O-tetradecanoylphorbol 
13-acetate y capsaicin en un 58% y 37%, respectivamente. La dosis eficaz de AFL para inhibir el edema de la pa- 
ta de rata por carragenina fue 50 mgkg (el 24%). Los resultados preliminares de experimentos sobre la migra- 
ción celular mostraron que AFL en dosis 100 y 200 mgkg sc en ratas después de la administración de la carrage- 
nina inhibió la migración de neutrófilos en un 53% y 50%, respectivamente. Los resultados muestran que el AFL 
posee actividad antiinflamatoria. 

INTRODUCTION 
Cissampelos sympodialis Eichl. (Menisper- 

maceae) is a plant popularly known in Brazil as 
"milona". The water infusion of its root is used 
in folk medicine for the treatment of asthma, 
arthritis, bronchitis and urinary infections 1 ,  

where inflammation is a common component of 
these diseases. For example, asthma is essential- 
ly a T helper type 2 (Th2) cell cytokine profile- 
driven chronic airway inflammation. Indeed, cy- 
tokines such as IL-4, IL-5 and/or IL-13 control 
various stages of the disease and interact to  
maintain and amplify the inflammatory respon- 
se 2,3. 

Recently, Piuvezam et al. 4 demonstrated that 
the aqueous fraction of the ethanolic extract ob- 

tained from the leaves of C. sympodialis (AFL) 
increases the production of the anti-inflammato- 
ry cytokine (IL-10) and inhibits the T cell prolif- 
erative response by concanavalin-A-treated 
BALB/c spleen cells. 

Severa1 other pharmacological studies have 
demonstrated that the AFL increases intracellular 
cyclic adenosine monophosphate (cAMP) levels 
in guinea pig alveolar leukocytes 5 and in hu- 
man peripheral neutrophils 6. cAMP is known to 
suppress inflammation by down-regulating neu- 
trophil activity 7. The AFL also inhibits both his- 
tamine-induced bronchospasm in normal guinea 
pigs and antigen-induced anaphylactic respons- 
es in ovalbumine-sensitized guinea pigs 8. 

The above results indicate that the AFL may 
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have anti-inflammatory activity, which was in- 
vestigated in the present work. 

MATERIAL AND METHODS 
Plant material andpreparation of the 
extract 

Leaves from Cissampelos sympodialis Eichl. 
(Menispermaceae) were obtained from the 
Botanical Garden of the Laboratório de Tecnolo- 
gia Farmac2utica/Universidade Federal da Paraí- 
ba (voucher specimen Agra 1456). The leaves 
were dried at 50 "C in an oven and pulverized. 
The powder was extracted with 80% ethanol in 
water at ;O "C for 5 days. The dried extract was 
dissolved in water, filtered and known volumes 
were dried to determine the final concentration 
of the water-soluble component. Al1 doses are 
expressed in terms of the concentration of the 
water-soluble components (rng/kg of body 
weight). The yield was 22% on average, based 
on solid residues present. 

AnimaCs 
Male Wistar rats (250-300 g) and male Swiss 

mice (25-30 g) were used throughout the exper- 
iments. Experimental animals were maintained 
with free access to water. Control animals re- 
ceived the vehicle only. Both the intraperitoneal 
(ip) and subcutaneous (sc) routes were used as 
our previous studies have shown that oral ad- 
ministration was ineffective (data not shown). 
Al1 experiments were carried out with strict ad- 
herence to ethical guidelines. 

Models of inflammation 
12-O-tetradecanoylphorbol13-acetate ( P A )  or 
capsaicin-induced mouse ear edema. 

Edema was induced according to the rnethod 
described by Merlos et al. 9 and Mantione & Ro- 
dríguez lo. Irritant dermatitis was induced on the 
right ear by topical application of 0.01% 12-0- 
tetradecanoylphorbol 13-acetate (TPA) or cap- 
saicin (12.5 mg/ml), both dissolved in acetone. 
The left ear (control) received the vehicle (ace- 
tone). AFL was injected at 50, 100 and 200 
mg/kg, ip and dexamethasone (Dex.) was ad- 
ministrated ip at 2 mg/kg one hour before ap- 
plication of the irritant agents. Animals were 
killed by cervical dislocation after either six 
hours (TPA) or one hour (capsaicin) after the in- 
duction of inflammation. An 8-mm diameter 
punch biopsy was performed on each ear, 

Carrageenan-induced mtpaw edema 
Carrageenan-induced edema assay was car- 

ried out according to Winter et al. 11. Edema 
was induced on the right hind foot of a rat by 
subplantar injection of 0.1 m1 of a solution of 
1% carrageenan in 0.9% NaCl (w/v). Swelling of 
the carregeenan and contralateral saline-injected 
foot was measured before injection the car- 
rageenan (time 0) and at 1.5, 3 and 5 hours after 
injection of carrageenan. The control group re- 
ceived indomethacin (10 mg/kg, oral administra- 
tion), a reference anti-inflammatory substance, or 
0,9% NaCl solution under the same experimen- 
tal conditions. AFL was administrated in doses 
of 50, 100 and 200 mg/kg ip one hour before 
carrageenan administration. The degree of pedal 
edema was determined by measuring the left 
hind paw volume by water plethysmography 
(Ugo Basile). The percentage inhibition of edema 
was calculated for each animal group in com- 
parison with its vehicle-treated control group. 
Each treated group was composed of 5 rats. 

Carrageenan induced neutrophil migration in 
the rat 

Groups of 6 Wistar rats were treated with 
AFL (50, 100, 200 mg/kg, sc) or vehicle. One 
hour after treatment, animals were injected with 
lml of carrageenan solution (500 pg/ml, ip.). 
Four hours after the inflammatory stimuli the 
animals were killed by cervical dislocation. The 
peritoneal cavities were washed with 10 m1 of a 
3% albumin solution diluted in PBS and supple- 
mented with 5 UI/ml of heparin. A volume of 6 
m1 was collected from the peritoneal cavities. 
The total cell number was counted in a Neubau- 
er chamber with Turk solution and expressed as 
numbers of cells/ml. Differential cell counts 
were performed after cytocentrifugation and 
staining with HEMA 3 stain. At least 200 cells 
were counted and results were expressed as 
number of cell population/rnl 12. 

Statistical analysis 
Data are expressed as mean + S.E.M. Differ- 

ences between control and treatment groups 
were tested for significance (P<0.05) using Stu- 
dent's t-test. 

RESULTS 
Eflect of the AFL treatment on TPA or 
capsaicin-induced mouse ear edema 

The results obtained in TPA-induced mouse 
ear edema are shown in Figure 1A. The treat- 
ment with AFL at doses of 100 and 200 mg/kg 
inhibited the edema significantly by 58 and 37%, 
respectively. At these doses the weight of ear 
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Figure 1. Effect of AFL and dexamethasone on TPA 
(A) or capsaicin (B)-induced mouse ear edema. 
Agents were administered ip one hour before the in- 
jection of the irritant agent, AFL (plant extract), Dex. 
(dexamethasone), V (vehicle). The percentage inhibi- 
tion of edema was calculated as follows: the weight 
of the untreated ear was subtracted from the treated 
ear for each group. The mean irritant edema was ob- 
tained by subtracting the average vehicle control ear 
weight from the average TPA-treated or capsaicin ear 
weight. The percentage inhibition of edema was cal- 
culated by the subtraction of average vehicle edema 
value from the average AFL or Dex. Edema value and 
the mean were divided by the average vehicle edema 
value. The resultant value was multiplied by 100. Va- 
lues are mean i S.E.M. (n=4). The numbers in parent- 
hesis indicate the percent inhibition of ear edema. 
*P<0.05 compared with control group (Student's t- 
test). 

edema was significantly (p<0.05) lower than in 
the control group (vehicle). At a dose of 100 
mg/kg of AFL the edema inhibition (58%) was 
similar to that observed with 2 mg/kg of dexam- 
ethasone (53%). AFL did not significantly reduce 
the weight of the ear edema at dose 50 mg/kg 
(Figure 1A ). In the capsaicin-induced mouse 
ear edema test, AFL exerted a significant in- 
hibitory effect (36%, pC0.05) only at a dose of 
100 mg/kg (Figure 1B). No inhibitory effect was 
observed at a dose of 200 mg/kg. This phe- 
nomenon may be due to the presence of com- 
pounds in the extract that antagonize the activi- 
ty of other compounds. 

Effect of the AFL treatment on the 
carrageenan-induced hind paw edema 

In control animals, the subplantar injection 
of carrageenan produced a local edema that in- 
creased progressively to reach a maximal inten- 
sity 5 hours after the injection of the phlogistic 
agent. AFL produced a small but significant in- 
hibitory effect on the carrageenan -induced hind 
paw edema only at 5 h at doses of 50 and 100 
mg/kg by 20 to 24% respectively (data not 
shown). 

Effect of the AFL treatment on 
carrageenan-induced cell migration 
to the rat peritoneal cavity 

The sc administration of AFL to carrageenan- 
injected rats was effective in promoting inhibi- 
tion of neutrophil-migration to peritoneal cavity. 
This effect was more effective at doses of 100 
(53%) and 200 mg/kg (50%) of AFL (Table 1). 
However the extract, at these doses, did not sig- 
nificantly inhibit the total leukocyte numbers. 

DISCUSSION 
The results presented here suggest that the 

AFL shows a significative anti-inflammatory ac- 
tivity. Thus the AFL (100 mg/kg ip.) inhibited 

Groups 1 Total Leukoqtes / Neutrophik 1 O/o of Inhibition 

Vehicle 

AFL - 50 

AFL - 100 

AFL - 200 
-- 

Table l .  Effect of AFL on carrageenan-induced cell migration in rat peritoneal cavity. Carrageenan (500 pg/ml) 
was injected one hour after treatment with AFL at 50, 100, 200 mgíkg sc or saline (vehicle). The cells were co- 
llected 4 hours after the injection of the phlogistic agent. Data are mean i S.E.M. (n=6). *P<0.05 compared with 
control group (Student's t-test). 
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the TPA-induced ear edema by 58% and the 
capsaicin-induced ear edema by 36%. The AFL 
caused slight inhibition (20-24%) of the rat paw 
oedema induced by carrageenan 5 hours after 
injection of the phlogistic agent.  The car- 
rageenan-induced cell migration in the rat cavity 
showed that the AFL inhibited neutrophil migra- 
tion by 53%. Preliminary studies showed that 
the AFL has no analgesic activity in the experi- 
mental models of acetic acid induced writhing 
and tail flick tests 13. 

The AFL inhibited the TPA ear edema at a 
dose of 100 mg/kg ip. Inflammation induced by 
TPA can activate the protein kinase C in a man- 
ner similar to that of endogenous diacylglycerol 
14. Activation of the protein kinase C, a Calcium- 
dependent enzyme, produces neutrophil 15, 

platelet and mast cell degranulation 16 and in- 
duces smooth muscle contraction 17. 

Earlier pharmacological studies demonstrated 
that the AFL inhibits the spontaneous tonus of 
the trachea by stimulating P-adrenoceptors 8. It 
also antagonizes contractions of the trachea 
caused by a variety of endogenous mediators 
related to capsaicin and arachidonic acid in nor- 
mal tissues and by ovalbumin in sensitized tra- 
chea 18. These effects appear to be mediated by 
AMPc and cAMP-dependent protein kinase A 
activity 6 .  However the AFL also inhibits phos- 
phodiesterases (PDE) type IV and  V from 
guinea pig lungs 18. 

In addition, a bisbenzylisoquinoline alkaloid 
(Warifteine) isolated from the Cissampelos sym- 
podialis root also produced spasmolytic action 
and inhibited the KC1-induced Ca+2 influx 
through voltage operated Ca+2 channels in the 
ileum 19,2o. Therefore, it is possible that the AFL 
inhibitory activity on TPA-induced ear edema 
was due to compounds present in the 6xtract 
which increase the cAMP levels, inhibit the re- 
lease of Ca+2 from intracellular stores and rnay 
be related to a decrease of inflammatory media- 
tors. 

The AFL inhibited neutrophil migration in- 
duced by carrageenan in a dose-dependent 
manner. In this model, neutrophil migration is 
mediated by chemotactic factors such as IL-8, 
leukotriene B4 and other molecules produced 

by macrophages 21. The inhibition of neutrophil 
migration in this experimental model rnay be re- 
lated to a decrease in IL-8 production. In sup- 
port of this hypothesis, we  demonstrated that 
AFL stimulated the production of IL-10 by con- 
canavalin-A activated mouse spleen cells 4. It is 
reported that IL-10 is an anti-inflammatory cy- 
tokine, which decreases the production of TNF- 
a, IL-1, IL-6 and IL-8 by macrophages 22. The 
migration and activation of neutrophils at the in- 
flammatory site are also controlled by Ca+2-de- 
pendent  mechanisms. Since AFL has been 
shown to inhibit the release of Ca+2 from intra- 
cellular stores, we can postulate that AFL rnay 
also inhibit the neutrophil migration through 
this pathway. 

The AFL inhibited capsaicin-induced mouse 
ear edema. In this experimental model, sub- 
stance P and other tachykinins 23 mediate the in- 
flammatory response. The inhibitory effect of 
AFL on capsaicin-induced ear edema suggests 
that the extract rnay have compounds, which in- 
terfere with these mediators. We did not demon- 
strate the AFL mechanisms of action directly but 
it is possible to suggest that substances in the 
extract rnay affect the re!ease or the action of 
mediators cited above. 

The AFL slightly inhibited carrageenan-in- 
duced paw edema in rats. There is acute inflam- 
mation in which the early phase of edema (until 
1 hour) is histamine-, 5-hydroxitryptamine (5- 
HT)- and bradykinin-dependent. The second 
phase of inflammation which occurred 3-5 h af- 
ter the administration of the irritant is induced 
by the release of bradykinin, proteases, prosta- 
glandins, lysossomal products and by neutrophil 
infiltration 24. Therefore, the AFL rnay not direct- 
ly interfere with mediators in this inflammatory 
model. 

The data presented here demonstrate that 
the AFL has anti-inflammatory activity. This ac- 
tivity rnay be related to compounds which regu- 
late mechanisms of the TPA-induced edema, 
and of the carrageenan-induced neutrophil mi- 
gration. Further studies need to be carried out 
to identih molecules associated with these ef- 
fects. 

REFERENCES 2. Wills-Karp, M.,  J. Luyimbazi, X. Xu, B. Scho- 
1. Correa, M.P. (1929) "Dicionário de plantas field, T.Y Neben, C.L Karp & D.D. Donaldson 

úteis do Brasil e exóticas cultivadas'; Ministé- (1998) Science 282: 2258-61. 
rio da Agricultura, Rio de Janeiro, Brazil, vo1.5, 3. Grunig, G., M. Warnock, A. E. Wakil, R. Ven- 
pág. 320. kayya, F. Brombacher, D.M. Rennick, D. Shep- 



acta farmacéutica bonaerense - vol. 20 no  4 - año 2001 

pard, M. Mohhrs, D.D. Donaldson, R.M. Locks- 
ley & D.B. Corry (1998) Science 282: 2261-3. 

4. Piuvezam, M.R., L.M.T. Peganha, J. Alexander, 
& G.Thomas (1999) J. Ethnopharmacol. 67: 93- 
101. 

5. Thomas, G., C.C. Araújo, M.de F. Agra, M.de 
F.F. Diniz, M. Bachelet & B.B. Vargaftig (1995) 
Phytother. Res. 9: 473-7. 

6. Thomas, G., M. Selak & P. Henson (1998) Phy- 
tother. Res. 12: 1-5. 

7. Reibman, J . ,  Haines, K. and  Weissmann, G 
(1990) Curr. Top. Membr. Transp. 35: 399-424. 

8. Thomas, G., F. Burnes, S. Pyne & N.J. Pyne 
(1997a) Phytother. Res. 11: 496-499. 

9. Merlos, M., L.A. Gómez, M. Giral, M.L. Verticat, 
J .  García-Rafarell, & J .  Forn (1991) Brit. J. 
Pharmacol. 104: 990-4. 

10. Mantione, C.R. & R.A. Rodriguez (1990) Brit. J. 
Pharmacol. 99: 516-8. 

11. Winter, C.A., E.A. Risley, & G.W. Nuss (1962) 
Proc. Soc. Exp. Biol. Med. 111: 544-7. 

12. Ribeiro, R.A., C.A. Flores, F.Q. Cunha, & S.H. 
Ferreira (1991) Immunology 73: 472-7. 

13. Batista-Lima, K.V. (1999) Estudo da atividade 
antiinflamatória d o  extrato hidroalcoólico d e  
Cissampelos sympodialis EICHL. (Menisperma- 

ceae) em diferentes modelos experimentais. 
MSc Thesis, Universidade Federal da Paraíba, 
Brazil. 

14. Nishizuka, Y. (1988) Nature 334: 661-5. 
15. Helfman, D. M., B.D. Appelbaum, W.R. Vogler 

& J.F. Kuo (1983) Bioch. Bioph. Res. Comm. 
111: 847-53. 

16. Heiman, A. S. & F.T Crews (1985) J. Immunol. 
134: 548-55. 

17. Somlyo, A.P. & A.V. Somlyo (1994) Nature 
372: 231-6. 

18. Thomas, G.,  C.C. Araújo, J.C. Duarte & D.P. De 
Souza (1997b) Phytomedicine 4(3): 233-8. 

19. Cortes, S.F., J.L. Alencar, G.  Thomas & J.M. 
Barbosa Filho (1995) Phytother Res. 9: 579-83. 

20. Freitas, M.R., S.F. Cortes & G. Thomas (1996) J. 
Pharmacy Pharmacol. 48: 335-8. 

21. Souza, G.E.P. & S.H. Ferreira (1985) Agents 
and Actions 17: 97-100. 

22. De Wall Malefyt, R., J. Abrams, B. Bennett, 
C.G. Figdor & J.E. De Vries (1991) J. Exp. 
Med. 174: 1209-20. 

23. Holzer, P. (1988) Neuroscience 24: 739-68. 
24. Boughton-Smith, N.K., A.M. Deakin, R.L Follen- 

fant, B.J.R. Whittle & L.G. Garland (1993) Brit. 
J. Pharmacol. 110: 896-902. 




