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COMUNICAÇÃO CIENTÍFICA 

EFFECT OF OLIVACINE ON FOOT-AND-MOUTH DISEASE VIRUS REPLICATION* 

lgnez Koseki**, Flávia S. Kubrusly***, J.M. Oliveira****, Izabel T. Nakamura*****. 

SUMMARY 

Toe antivirai activity of olivacine , obtained from Aspidospenna olivaceum, on a single cycle of foot-and-mouth disea­
se virus (FMDV) replication in IB-RS-2 cell line was studied. It was found that the action of olivacine was criticai during the 
virai RNA and proteins synthesis. 
KEY-WORDS - Olivacine; antivirai activity; FMDV; IB-RS-2 cells. 

RESUMO 

Efeito da olivacina sobre a replicação do vírus da febre aftosa 
A atividade antivirai da olivacina, obtida de Aspidospenna olivaceum, sobre um único ciclo de replicação do vírus da 

febre aftosa em células da linhagem IB-RS-2 foi estudada. Constatou-se que a ação da olivacina foi crítica durante a síntese de 

RNA e proteínas virais. 
PALAVRAS-CHAVE- Olivacina; atividade antivirai ; FMDV; IB-RS-2 células. 

Since 1920 some plant extracts , which had presented 
antivirai inhibitors to plant viruses (7, 15, 16, 22), also inhibi 

ted the multiplication of some animal viruses in cell cultures 
U, 10, 22,23). One of them even showed marked inhibitory 
activity against Ehrlich tumor (17) . Otherwise, some plant 
extracts as lapachol (14) and nitidine (4) and extracts from 
Beta vulgaris (7), endowed with antitumor activity, showed 
antivirai activity against polio (J 2, J 3), vesicular stomatites 
(JJ.), pseudorabies and toga (10) viruses . 

The present paper describes the effects of olivacine 
[1,5 dimethyl-6H-pyrido (4,3) carbazole], extracted from 
Aspidosperma olivaceum root barks a potent inhibitor against 
lymphocytic leukemia L1210 in murine system (21), on a 
single cycle offoot-and-mouth disease virus (FMDV) type O, 
strain Campos, in IB-RS-2 clone 26-3 cell line (6). 

For the infectious virus yield determination at the 4th 
hour post-infection (pp.i.), olivacine hydrochloride at 0.25, 
0.50 and 1.00µg/ml were added to 24h old cell cultures, 
prior (GROUP A), together (GROUP B) or at severa! times 
after inoculation (GROUP C) with 0.1ml of a 10' ' TCID5o/ 
ml virus titer suspension. 

The cell cultures of the GROUP A were previously 
exposed for lh at 37°C to a modified Melnick nutrient me­
dium (6) without calf serum but supplemented with the drug . After 
this period, they were rinsed once with Hanks' solution, in­
fected by the virus and incubated for lh at 37ºC to virai adsor-

ption. After this period, the excess virus was removed by 
washing twice with Hanks ' solution and the cell monolayers 
were overlaid with the nutrient medium without the drug and 
incubated for 3h at 37°C, in order to complete 4h p.i . The su­
pematant media containing extracellular virus (ECV) were 
collected from duplicate cell cultures and frozen. At sarne ti­
me, the infected cells containing intracellular virus (ICV) 
were frozen and thawed three times , centrifuged at 2,000rpm 
for 30min and the supematants were collected and frozen. 

The cell cultures ofthe GROUP B, infected by 0.2ml 
of virus-drug mixture ( 1: 1) per bottle, were incubated for 1 h 
at 37°C. After this period of virus adsorption, the cell mono­
layers were rinsed twice with Hanks' solution and overlaid 
with nutrient medium without the drug for 3h at 37ºC. The 
procedures for the harvest of IC and EC viruses were the sa- • 
me employed to the GROUP A. 

The cell cultures of the GROUP Cwere infected by 
0.1ml ofvirus suspension and incubated for lh at 37ºC. After 
this period, the cell monolayers were washed twice with 
Hanks' solution and distributed in two series of treatments. 
ln the serie a, the infected cell cultures were overlaid with the 
nutrient medi um with the drug during the first 1 or 2 hours of 
incubation at 37ºC. After this period the supematants were 
collected and the cell monolayers were overlaid with medi um 
without the drug for 2 or 1 hour at 37ºC, respectively. The se­
rie b was firstly overlaid with medium without the drug du-
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FIGURE 1 - ULTRASTRUCTURAL ASPECTS. (a) - cells exposed to olivacine hydrochloride showed non-specific lesions of•"~ cytoplasm such as disorgani­
zation of endoplasmic reticulum (ER), intense vacuolization (V) , inclusions with electron-dense material (ed) and some myelin figures (my). (b) -
cells infected by FMDV presented non-specific lesions , ER , V and ed. Some degenerated mitochondria (MI) were detected and free ribosomes 
( - ) were evident. (e) - Cytoplasmic blebs, containing arrays of spherical particles with 23nm, probably, virai particles, were observed in 
FMDV-infected cells. (d) - FMDV-infected cells , after the virus adsorption time , were exposed to olivacine hydrochloride during the last 2 hours of 
incubation at 37ºC for 4h. Very damage aspect was seen, inducing clear areas , surrounded by adense granular chromation, inside the nucleolus. 
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ring 1 or 2 hours at 37ºC. After this time, the supematants 
were collected and the cell monolayers were again overlaid , 
with medium with the drug for 2 or 1 hour at 37ºC, respecti­
vely, in order to complete 4h p.i . The procedures for the har­
vest of IC and EC viroses were described elsewhere . 

TheIC and EC infectious viroses were titrated by 
TCID50 method in microplate, that was seeded with 3 x 10• 
cells per well 24h before. 

The antivirai activity of olivacine hydrochloride was 
estimated by the virai inhibition index (VII) :'.:> 1. 7log (11). 

For the ultrastructure analysis, pellets obtained from 
infected and control cell cultures ofGROUP C, serie b, expo­
sed to 1 . . 00µg /ml of olivacine hydrochloride were subjected 
to the electron microscope preparation as described in (9) . 

The rewlts ofthe virai inhibition index, showed in the 
table 1, indicate that the pretreatment ofthe cells with the ali­
vacine hydrocloride prior the viral infection (GROUP A) , did 
not interfere on the viral cycle of 4h p .i., although these cells 
might already present some non-specific cytoplasmic le­
sions, including disorganization of endoplasmic reticulum 
and intensive vàcuolization, as seen in cells exposed for Ih or 
2h at 37°C to I .00µg/ml of olivacine hydrochloride (Figure 
1 a). It had been also observed in cells exposed to this drug for 
24h (9). 

TABLE 1. Effect of olivacine hydrochloride on FMDV replication inn IB­
RS-2 cells. 

Group 

A 
B 
cal 

a2 
cbl 

b2 

Vírus inhibition index 

lntracellular virus (!CV) Extracellular virus (ECV) 
Olivacine treatment Olivacine treatment 

(µgim!) (µg/ml) 

0.25 0.50 1.00 0.25 0.50 1.00 

o 0.03 +0.58 0.33 1. 16 o 
0.03 0.76 0.68 1.50 1.00 1.00 
3.12 4.20 3.70 2.86 3.33 3.16 
3.49 3.49 3.49 2.27 2.00 2.17 
3.46 3.46 3.46 0.48 0.79 0.85 
2.50 2.50 2.50 o 0.21 0.67 

ln the virus-drug mixture infected cells (GROUP B), 
when olivacine hydrocloride had simultaneously acted for lh 
at 37ºC as on the virai particles and the first steps of FMDY 
virai cycle ,._s on the cellular machinery, the antivirai activity 
was not detected. This drng neither was virucidal nor acted 
on the first steps of the vi~al cycle, since the drug was remo­
ved lh p.i. from FMDY - infected cells. 

IC and EC viruses were inhibited when the infected 
cells ofthe GROUP C were exposed do olivacine hydroclori­
de during the first 1 or 2 hours (serie a) after the virus adsor­
ption time . However, when the exposure to this drug was on 
the last 1 or 2 hours (serie b) only IC virus was inhibited. ln 
the serie a, the drug acted on FMDV-infected cells from 1 to 

3h p.i., period of maximal RNA synthesis, as already obser- . 
ved in IB-RS-2 cells and in bovine kidney cells infected by 
FMDV (5,20) and virai protein synthesis (::'I. ln the serie b 
the drug acted on FMDY-infected cells from 2 to 4h p. i., pe­
riod ofviral RNA and protein synthesis U). However. since 
the drug was exposed to infected cells up to 2h p. i., some vi­
rai RNA and virus specific protein synthesis had already oc­
curred , allowing the first progeny formation at about 11 0min 
(18. 19). So, infectious virus particles could be detected as 
EC virus, although in swine and bovine cells the extracellular 
provgeny was seen at about 3h and 2,5h p.i., respective ly ( 8. 
18). 

On the other hand, when the cell ultrastructure of the 
GROUP C, serie b, was analysed, the FMDV-infected cells 
revealed some similar changes observed in cells exposed on­
ly to o li vacine hydrocloride (Figure Ia) , but free ribosomes 
(Figure 1 b) were more evident in infected cells than in con­
trai or drug treated cells. Besides, only in FMDY-infected 
cells extruded cytoplasmic blebs containing structures like ri­
bosomes similar to FMDV virai particles as described by 
other authors (3, 24) were observed (Figure lc). However the 
FMDV-infected cells exposed to olivacine hydrochloride re- · 
vealed damage aspect (Figure I d). 

So, the olivacine hydrochloride action on a single virai 
replication of FMDV seems to be criticai mostly during the 
virai RNA and protein synthesis. 
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