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ABSTRACT - The tea made from the infrutescense (corresponding to the edible part plus its 
cover) of ananai (Ananas ananassoides BAK.) was administered to pregnant rats, during the 
period of embryos implantation (5th - 6th day through pregnancy). The animals were slaugh
tered on the 14th - 15th day through the pregnancy and average rates of implantation and re
sorption were stimated. 

The results showed that this plant has an effective abortifacient effect, showing a strong inhibi
tory action on the implantation and/or post-implantation as well as a teratogenic effect, being 
more efficient in the concentration of 0,60 g/ml (P< 0.001). 
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Efeitos abortivos de Ananas ananassoides BAK. (Ananai) em ratos. 

RESUMO - O chá da infrutescência (frutículo mais a casca) do ananai (Ananas ananassoides) 
foi administrado em ratas grávidas, no período de implantação dos embriões ( 5 o - 6 o dia de 
gestação). Os animais foram sacrificados no 14° - 15° dia de gestação e a média de implantes e 
reabsorções foi avaliada. Verificou-se que esta planta tem efeito abortivo, produzindo importante 
efeito inibitòrio na implantação e/ou pós-implantação e efeito teratogênico, principalmente a 
partir da concentração 0,60 g/ml (P< 0.001). 
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INTRODUCTION 

Investigations into the effects of 
various plant and herb materials used by 
the ancient and native indians concern
ing fertility control purpose are currently 
quite common among the Amazonian 
communities. Among these materials, the 
Ananas ananassoides Bak. (Ananai) in 
the suspension form of tea, is generally 
recognized in the Amazon region of Bra
zil as having an abortive effect in women 
if used until the 12th week of gestation. 
Furthermore, other species of 

Bromeliacea are currently considered as 
antifertility agents FARNSWORTH et 
al (1975). It is well reported in humans 
and animals that the time during which 
each organ system in the body is being 
established, when obligatory inductive 
tissue interactions and morphogenesis are 
occurring, is called the critical period for 
that structures during the first few days 
of the development (WILMUT et al, 
1986). In the rat the gestation period is 
22-23 days and the developing of the em
bryo and the placenta occurs on the 13 
days (BENNETT & VICKERY, 1970) 
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and prenatal mortality is influenced by 
a number of factors including genotype, 
age and density of population 
(BRADFORD, 1969; SADLEIR, 1969). 

Although the maternal placental 
foetal interactions avoid some poten
tially harmful factors that cause dam
age to the embryo, most of them such 
as radiation, many viruses, some ste
roid hormones and most of low mo
lecular weight compounds such as vi
tamins, metabolic cofactors and their 
antagonists, ethanol and heavy metals 
have been reported as potential harm
ful for the embryo (NODEN & DE 
LAHUNTA, 1985). 

Reports on the effect of Ananas 
ananassoides on rodents had not been 
published so far. Thus, the aim of the 
present work was to test the effect of 
this vegetable on the fertility of rats. 

MATERIAL A N D M E T H O D S 

Sixty virgin female McCowley 
rats grouped in two batches of 30 ani
mals (control and treated), for each 
concentration, originating from the 
same breeding line and bred in the 
same environmental conditions, were 
used in the present study. Between nine 
and fourteen weeks of age, vaginal 
smears were taken and examined every 
evening; those females that were in pro-
estrus or early estrus were kept over

night with males of proven fertility in 
a 2:1 ratio. In the following morning, 
the observation of thick clumps of sper
matozoa in the vaginal smear was an 
indication of first day of gestation. 
Each pregnant rat was kept isolated in 
a cage and submitted to an intraperi
toneal injection of infrutecense (corre
sponding to the edible part plus its 
cover) ananai tea between 5-6th day of 
pregnancy in the following schedule: 

Group A: 0.15 g/ml 
Group B: 0.30 g/ml 

Group C: 0.60 g/ml 
The control animals selected out 

of the same breeding line received a 
sterile saline solution (NaCl 0.9%) in 
the same schedule as the treated ani
mals. All females were sacrificed on 
the 14-15th day through overexposure 
to ether inhalation and submitted to 
laparotomy for collection of the geni
tal system. The ovaries were removed 
for counting corpora lutea and the 
uterus was exposed for the assessment 
of total implants, dead implants and 
live foetuses. The foetuses were placed 
in saline solution and examined on ste-
reomicroscope for detection of gross 
developmental malformation. 

For the calculation of the Loss of 
Implanted Rats - LIR, Reabsorption 
Rates - RR and Loss of Embryos per 
Rats - LER where used the following 
equations: 

TCL - TI TI -TV I TCL - TVI 
LIR= RR= and LER= 

TP TP TP 



TCL= Total Number of Corpora 
Lutea 

TI = Total Number of Implanted 
TVI= Total Number of Viable 

Implanted 
TP = Total Number of Pregnant 

Rats 
The results were statistically 

evaluated by the variance analysis and 
t-test (STATISTICAL ANALYSIS 
SYSTEMS INSTITUTE). 

RESULTS 

The experimental results were 
summarized in Tables 1, 2 and 3. 

The number of gestational cor
pora lutea has been used as a good 
evidence for ovula t ion pat tern 
(ΠΝΜΑΝ & MARKIVEE, 1963). Fur
thermore, it is possible to stress the 

embryotoxic effect of the ananai com
paring the number of corpora lutea 
with the number of viable implanted. 
The LER phenomena has been ob
served from the ovulation through the 
implantation, even in the control 
groups. Moreover, as was observed 
through the variance analysis it was 
not observed a significant difference in 
relationship with the embryo loss, for 
the three female rat control group. The 
less efficient ananai concentration was 
0.15 g/ml, which presumed that lower 
concent ra t ion did not induce 
abortifacient effects: 

DISCUSSION A N D 
C O N C L U S I O N S 

LASZLO & HENSHAW (1954) 
cited the presence of a substance in un
ripe Ananas comosus and Ananas 

Table 1. Implantation rate loss for pregnant rats among each treated group and its respective 
control (t-TEST). 

Group Pregnant 
Rats 

Total 
Corpora 

Lutea 

Total 
Implanted LIR* t-TEST 

A c 8 71 67 0.50 
c 1.27 N S 

Λ 12 115 101 1.17 

B c 
26 229 217 0.46 

6.35* 
B, 22 194 145 2.23 

21 174 159 0.71 
5.33' 

% 21 212 129 3.95 

A, = 0.15 g/ml B t = 0.30 g/ml C t = 0.60 g/ml 
A c B c and C c = control group 
NS = Non-Significant; * = Very Significant (P< 0.0001) 
LIR* = Loss of Implanted Rats 



Table 2. Presentation of reabsorption rates for rats among each treated group and its respec
tive control (t-TEST). 

Group Pregnant Total Viable 
Rats Implanted Implanted RR* t-TEST 

8 67 62 0.62 

0.11 N S 

Λ 12 101 94 0.58 

Bc 
26 217 201 0.61 

1.48NS 

B< 22 145 124 0.95 

c c 
21 159 148 0.52 c c 

3.38* 
21 129 96 1.57 

A, = 0.15 g/ml B, = 0.30 g/ml c t = 0.60 g/ml 
A c B c and C c = control group 
NS = Non-Significant; * = Very Significant (P< 0.01) 
RR* = Reabsorption Rates 

Table 3. Relationship of rat embryos loss among each treated group and its respective con
trol (t-TEST). 

Group Pregnant Total Total 
Rats Corpora 

Lutea 
Viable LER* t-TEST 

8 71 62 1.12 
0.97N S 

Λ 12 115 94 1.75 

B c 26 229 201 1.08 
4.96* 

B . 22 194 124 3.18 

c c 21 174 148 1.24 
4.81* 

21 212 96 5.52 

A, = 0.15 g/ml Β, = 0.30 g/ml = 0.60 g/ml 
A c , B c and C c = control group 
NS = Non-Significant; * = Very Significant (P< 0.001) 
LER* = Loss of Embryos per Pregnant Rats. 

sativus juices, that oMnking fresh or tak- (PATON, 1968; EARNS WORTH et al, 
ing raw, would interfere on the implan- 1975). Those substances could have es-
tation or in development of the pregnancy trogenic activity (FEURT & FOX, 1955) 



and/or stimulate uterine tissue either in 
vitro or in vivo, through the amine, 5-hy-
droxytryptamine (FARNSWORTH et 
al., 1975) and/or having an ecbolic ac
tivity through the bromelain, proteolytic 
enzyme from the pineapple plant 
(NAKAMSHI & AOYAMA, 1980). 

The anti-implantation activity of 
Ananas comosus was showed that 40% 
of the implants only were detected af
ter rats had been treated on 1-7 day of 
pregnancy (GARG et al, 1970). 

NAKAYAMA et al (mi) found 
that Ananas ananassoides tea has, in 
the same concentrations used in the 
present study, clastogenic and mu
tagenic effects in the bone narrow cells 
of the Mus musculus specie. But the 
same tea in mice has not done a terato
genic effect on the begin of the embryo 
(1 to 3) days of development 
(NAKAYAMA et al, 1992). 

On the other hand, the present 
study showed that the aaministration of 
ananai in 5th to 6th day of pregnancy 
increase the rates of LIR, RR and 
LER (Tables I, Π and ΙΠ). The LIR 
phenomena were more effective at 0.30 
g/ml and 0.60 g/ml. 

The RR was significant only at 
0.60 g/ml (P< 0.01). It was observed 
also on this concentration a total loss 
of foetus which were found in some 
cases inside the uterine horns, phenom
ena which was not observed among 55 
control animals. 

These observations suggested that 
ananai could affect the implantation 
period and/or after that. 

LIR, RR and LER were ob

served even in the control groups 
(Tables I, Π and EH), but the variance 
analysis showed that there was not a 
significant difference these parameter 
in control groups. The reserve of con
trol groups for each concentration stud
ied was not necessary suggested that 
control rats comprised a homogeneous 
population. 

In mammals, under natural con
ditions, the LIR, RR and LER could be 
leaded through three factors: 1. Devel
opment of abnormal embryos; 2. The 
maternal environmental may be unable 
to support normal development of em
bryo; 3. An inappropriate relationship 
between the embryo and the mother, the 
mother and conceptus. In the present 
study, such problems could be occurred 
as a normal fact, however not in a fre
quency that could interfere on the re
sults (WILMUT et al, 1986). 

Embryos may be abnormal, in 
non-treated animals because of inher
ited defects, due to errors at meiosis or 
fertilization, as well as through envi
ronmental factors which have a direct 
effect on the embryos (WILMUT et 
al, 1986). Regarding the Ananas 
ananassoides treated groups, the ter
atogenic effects of the drug also must 
be considered due the presence of three 
undeveloped foetus in 0.60 g/ml con
centration. The small percentage of 
malformed foetus may be attributed to 
less evident abnormalities which could 
have pass undetected. On the other 
hand, the teratogenic effects could have 
been masked by the high foetal losses 
observed, for example during selective 
loss of genetically abnormal embryos. 
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