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ABSTRACT

The objective of this study was to evaluate theodyrctive performance, liver morphological studydapost
mortem characteristics of the pregnant Wistar rateated with indomethacin, a general COX inhibitor.
Indomethacin at doses of 0 (control), 0.32, 1.68 810 mg/kg/day were orally given once daily taregroup
(n=10) on days 3 and 4 of pregnancy (day 0 = fitay of pregnancy = positive vaginal sperm). Thavais were
euthanized under anesthesia on day 11 of pregnamay,were carried out necropsy and microorganisruce
study. The results showed that the doses of 0.821&8 mg/kg body weight (the therapeutic doséhtonans) of
indomethacin caused no embryotoxic or lethal effe€he highest dose (8.40 mg/kg) of indomethaaturtied
implantation process and, thus, interrupted majevelopment in some fetuses. The peritonitis wastet in the
necropsy and in the bacteriological study of thévais treated with 8.4 mg/kg. It was consideredtideause of
these animals. Thus, this study analyzed a pharlogical agent on pregnancy in rodents and it preddsome
evidences that indomethacin presented embryotoné lathal effects at a high dose, but it was safethie
therapeutic dose used for humans.
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INTRODUCTION analogous to the proinflammatory responses,
hence, the speculation that prostaglandins (PGs)
The effective reciprocal interaction between theplay a role in these events. Specifically, PGs play a
implantation-competent  blastocyst and thegole during endometrial vascular permeability
receptive uterus is one of the prerequisites foduring implantation and decidualization.
mammalian reproduction. This at the moleculaProstaglandins produced by the activity of
and cellular level is very important for embryocyclooxygenases (COX) are involved in various
implantation (Tranguchi et al., 2005). Theprocesses associated with reproduction. COX
processes essential to implantation includexists in two isoforms, COX-1 and COX-2. COX-
synchronized preimplantation embryol is expressed in uterine luminal and glandular
development to the blastocyst stage, escape of tepithelial cells on the morning at day 4 of
blastocyst from the zona pelucida, andPregnancy, but its expression becomes very low to
differentiation of the uterus to the receptive statéindetectable in epithelial cells by the time of the
(Moore and Persaud, 2005). The processes @ftachment reaction. In contrast, COX-2 is
ovulation and implantation are consideredexpressed in the Iluminal epithelium and
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underlying stromal cells solely at the site ofsmears were taken daily and examined
blastocyst attachment. This suggests that COX-&icroscopically, and on the next morning when
expression during the attachment reaction isperm were found in the vaginal smear was
crucial to implantation (Chakraborty et al., 1996). designated day O of preghancy. Mated females
COX inhibitors, nonsteroidal antiinflammatory assigned at random to four groups (n = 10 rats)
drugs (NSAIDs) used worldwide, inhibit PG and were maintained in separate cages.
syntesis (Dannhardt and Kiefer, 2001).
Indomethacin is a NSAID drug, a nonselectiveChemicals and dosing
COX-1/COX-2 inhibitor, used to treat severallndomethacin (obtained from a 25 mg capsule) at
rheumatologic disorders (Sookvanichsilp and).32, 1.68 and 8.40 mg/kg/day doses were
Pulbutr, 2002). It presents a property lesadministered by intragastric routgayage once
aggressive than the hormonal anti-inflammatondaily to each group on days 3 and 4 of pregnancy.
drugs. The control group received equal volume of
Previous studies have shown that indomethacin athicle on days 3 and 4 of pregnancy.
3 mg/kg/twice a day dose administered on days 3-
5 of rat pregnancy (Poyser, 1999) and 3-ood intake and maternal weight evaluations
mg/kg/day, administered on the similar periodfood consumption and the maternal weight were
reduced the number of implantation sites, and aheasured daily in the morning (9 A.M.) during the
10 mg/kg/day dose caused severe gastrointestinaegnancy.
bleeding and animal death (Sookvanichsilp and
Pulbutr, 2002). Preimplantation and Laparotomy on day 11 of pregnancy
postimplantation losses were significantlyOn day 11 day of pregnancy, the rats were
increased at 10 mg/kg/day of indomethaciranaesthetized with ether overdose and subjected to
(Shafig et al., 2004). However, Kennedy (1977the examination. After anesthesia, the uterine
found no significant effect of indomethacin at ahorns were removed and the number and
dose of 1 mg/rat/ twice on day 5 of pregnancy oulistribution of implantation sites and embryos in
the proportion of animals with uterine dye sites ordevelopment were recorded. The ovaries of the
day 6 of pregnancy. There was no evidence afats were observed and the corpora lutea were also
death caused in the animals treated witltounted. To confirm the embryonic implantation
indomethacin. The present study was designed ®ites, the uterine horns were placed in Salewski
evaluate the reproductive performance data, livaeactive (Salewski, 1964). The preimplantation
morphological studies and post mortemloss was obtained by following ratio: number of
characteristics (by necropsy and microorganisnasorpora lutea — number of implantation sites /
culture study) in the pregnant rats treated witmumber of corpora lutea. The postimplantation loss
indomethacin. rate was calculated as: number of implantation
sites — number of embryos developed / number of
implantation sites (Damasceno et al., 2002). The

MATERIALS AND METHODS lethality rate was calculated as: number of death
female / number of female mated. The pregnancy
Animals rate was obtained by number of pregnant at term /

Female and male Wistar rats weighing 200 + 20 gumber of female mated (Clegg et al., 2001).

were used. The rats were kept in a controlled room

(22 + 3 C) under a 12-h light/dark cycle (light Liver morphological analysis

on/off at 7 A.M./ 7 P.M., respectively), with free Maternal liver samples from 4 rats/group were

access to commercial pellets diet (Pufineat removed, fixed in Bouin's solution for 24 h at

chow) and tap water. They were allowed tofoom temperature, dehydrated and embedded in

acclimatize for one week before experiments werparaffin. Thick sections of jdm were stained with

started. All the experiments were conducted aftdrlaematoxylin-Eosin  (HE) for morphological

obtaining approval from the Ethics Committee ofanalysis.

Medicine School of Sdo Paulo State University

(Unesp). Virgin female Wistar rats were matedMicroorganism culture study

overnight with adult male Wistar rats. VaginalFor the bacteriological study of post mortem
animals, the sterile swabs were passed over the
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parietal peritoneal surface and then plated. Th&5 rats mated, and from the 13 pregnant rats
colon area was aseptically dissected, removed amédmaining two did not develop at term pregnancy.
liquefied in sterile saline for aerobic cultures.A significant increase in the preimplantation loss

After dilution, samples were cultured in aerobicand a reduction in the embryo numbers were
medium and incubated at ¥7 for quantitative observed at 8.40 mg/kg. The lower doses (0.32 and
bacterial count at 48h. Total aerobic and anaerobit 68 mg/kg) caused no death and there was not
bacterial counts were made by incubating theignificant difference on the reproductive

plates for 3 days at 3C under aerobic and performance parameters compared to control
anaerobic  conditions, respectively.  Furthegroup (Tab. 1).

identification of gram-negative anaerobes,

lactobacilli and others were performed using-iver morphological analysis

appropriate culture media. The light microscopy analysis of maternal liver
samples from the rats treated with 0 mg/kg
Data analysis (control), 0.32, and 1.68 mg/kg of indomethacin

The litter was considered an experimental unitshowed typical structural organization, normal
Mean + standard deviation (SD) of the initial bodycentral veins, many binucleated hepatocytes and
weight, body weight gain and food consumption ofibsence of inflammatory infiltrated. The liver
pregnant rats, numbers of implantations, Corporﬁ]Ol’ph0|Ogica| analysis of the rats that received the
lutea, and embryos were calculated. Fohighest dose of the drug showed an alteration in
comparions, analysis of variance (ANOVA)the Glisson’s capsule. The classical hepatic lobule
followed by Student Newman Keuls test was usedresented a normal structure and central vein,
Percentage of died and at term pregnant rats, pr@inimal inflammatory infiltrated in the portal triad
and postimplantation loss rates were compared Bnd microvacuolization of hepatocytes.

Fisher test (Zar, 1999p < 0.05 was considered
significant. Post mortem examination and microorganism

culture study
The post-mortem analysis in the two female rats

RESULTS treated with the highest dose showed colon ulcer
formation. The culture of microorganisms revealed
Food intake and maternal weight evaluations ~ presence ofEscherichia coliin the peritoneal

There was a significant decrease in the foodiquid and intestinal content in the animals of this

consumption and in maternal weight from day 6 t@roup. The same rats also presented the intestinal

11 of pregnancy in the rats treated with 8.4doops adhered to the uterine horns, which impaired

mg/kg of indomethacin (Figs. 1 and 2). the embryonic analysis and implantation humber
counting.

Laparotomy on day 11 of pregnancy -

reproductive performance data

The group of rats treated with indomethacin at a

dose of 8.40 mg/kg presented two rats dead from
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Legend:G1= 0 mg/kg of indomethacin (control); G2= 0.32 mg/kg; G3= 1.68 m@GHKg8.40 mg/kg of indomethacin.

Figure 1 - Maternal body weight (g) of female Wistar ratsated with indomethacin by

intragastric administratiorg@vagé on days 3 and 4 of pregnancy. Values presented as
mean £ SD.

* p<0.05 - significant difference of G4 group coangd to G1 group.
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Legend:G1= 0 mg/kg of indomethacin (control); G2= 0.32 mg/kg; G3= 1.68 m@Hkg8.40 mg/kg of indomethacin.
Figure 2 - Food intake (g) of female Wistar rats treated wittomethacin by intragastric

administration gavage on days 3 and 4 of pregnhancy. Values presenteteas + SD.
* p<0.05- significant difference of G4 group comgaito G1 group.
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Table 1- Reproductive performance data of Wistar rats given indomethacin by intragdstinistration
(gavagé on days 3 and 4 of pregnancy.

Dose (mg/kg) Gl G2 G3 G4

0 (control) 0.32 mg/kg 1.68 mg/kg 8.40 mg/kg
No. of females
Mated 10 11 11 15
Pregnant at term 10 11 11 11*
Maternal weight gain (§) 45.33 +11.36 48.18 +13.58 42.55 £ 6.27 -35.64 +17.25*
Corpora lutea number 13.11+ 1.27 13.36: 1.56 14.0¢: 2.36 12.2#1.10
Implantation numbér 12.77+1.48 12.64 1.21 11.09 4.03 10.63 2.61
Embryos in development 12.55+ 2.00 12.64-1.21 11.09% 4.03 10.54t 2.54*
Preimplantation loSs 2.60 5.0 11.46 14.47*
Postimplantation lo8s 2.22 0 0 0.69
Lethality Rat8 0% 0% 0% 13.3%*
Pregnancy Rafe 100% 100% 100% 84.6%

2Values presented as mean + S.D.
PValues presented as percentage (%)
* p<0.05- significant difference of G4 group compared to G1 group.

DISCUSSION COX-2 inhibition or both. A previous study
suggested that inhibition of COX-2 alone could
The significant decrease in the body weight an@roduce an inhibitory effect on blastocyst
food intake was evidenced as toxic sign in the raténplantation, but inhibition of both COX-1 and
given 8.40 mg/kg of the indomethacin duringCOX-2 isoforms by indomethacin probably
preimplantation period, indicating maternalproduced greater adverse effect on implantation
toxicity. Administration of indomethacin at a dose(Sookvanichsilp and Pulbutr, 2002).
of 8.40 mg/kg produced an increase in théMorphological changes were not observed in the
preimplantation loss rate in the present studyliver of the dams of the control and experimental
There is evidence of involvement of thegroups (doses of 0.32 and 1.68 mg/kg) in
prostagladins (PG) in the first phase of theagreement to Rodrigues et al (1986). The
implantation, which resembles each other anynicrovacuolizationof hepatocytes, a suggestive
inflammatory reaction (Van der Weiden et al.factor of cytoplasmic glycogen increase, the
1991). PG synthesis is increased at th&ninimal inflammatory infiltrated in the portal
implantation, perhaps in response to the blastocy#iiad, and binucleated hepatocyte increase verified
factors, such as the platelet-activating factor. That 8.40 mg/kg of indomethacin dose would be not
endometrial cells are also probable source of P@ssociated to sign of hepatoxicity or
and this synthesis can be stimulated by th&ypersensibility of the drug.
decidual reaction that accompanies thelhe post mortem analysis showed that the
implantation (Harper, 1989). Many authorspregnant rats that received 8.40 mg/kg presented
reported the role of PG on endometrium vasculaperitonitis and ulcer formation in the colon with
permeability and on blastocyst implantationadherence to the epiplon, as also observed by other
(Hamilton and Kennedy, 1994; Lim et al., 1997;authors (Robert and Asano, 1977; Rodrigues et al.,
Sookvanichsilp and Pulbutr, 2002). In rodents and986; Yamagiwa et al., 2001). This could promote
rabbits, it was observed that the injection of PGhe  embryonic  implantation  impairment,
inhibitors presented antiimplantational effectincreasing the preimplantation loss. It was
because it prevented an increased endometrigiggested that the damage especially caused by
vascular  permeability  before  embryonicNSAID on the colon might be related with a
implantation (Kennedy, 1987). In the presenthigher number of bacteria in this intestinal
study, it was difficult to know whether segment in the monogastric herbivorous (e.g.
antiimplantational effect occurred by COX-1 orrodents). Several prostaglandins and plant extract
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(Goulart et al.,, 2005) also protect the animalRESUMO

against the damages induced by indomethacin.

There is hypothesis that certain prostaglandin® objetivo deste trabalho foi avaliar a performance
may protect the mucosal membrane, creating &produtiva, estudo morfolégico do figado e
“cytoprotection” by preventing the spread ofcaracteristicas “post mortem” de ratas Wistar
microorganisms and/or their toxins through theprenhes tratadas com indometacina, um inibidor
intestinal wall (Robert and Asano, 1977). In thegeral de COX. Indometacina foi administrada
present study, the microorganism culture studgralmente, nas doses de 0O (controle), 0,32, 1,68 e
confirmed a growth ofE. coli as much in the 8,40 mg/kg/dia (n=10/grupo), nos dias 3 e 4 de
bacterial culture of the content of the peritonitis aprenhez (dia 0 = primeiro dia de prenhez =
of the intestinal content of the animals thatesperma positivo). Os animais foram eutanasiados
received 8.40 mg/kg of indomethacin. This mightsob anestesia no 11° dia de prenhez, e foram
be explained due the prostaglandin inhibitiorrealizadas necropsia e cultura de microorganismos.
caused by the highest indomethacin dose, whiohs resultados mostraram que as doses de 0,32 e
appeared to weaken the resistance of the intestingl68 mg/kg de peso corpdreo (dose terapéutica
mucosa tcE. coli and/or to their toxins. The latter para humanos) de indometacina ndo causaram
might then cause cellular injury, which couldefeitos embriotdxicos ou letais. A maior dose (8,40
destroy the integrity of the lining epithelium mg/kg) de indometacina prejudicou o processo de
causing ulcers and gastroenteric perforations. liplantacdo e, portanto, interferiu  no
this way, the intestinal bacterial flora wasdesenvolvimento fetal. A peritonite foi detectada
translocated into the peritoneal cavity in the damfa necropsia e nos estudos bacteriol6gicos dos
and caused peritonitis (Takahashi et al., 2001). animais tratados com 8,4 mg/kg e considerada a
In conclusion, 0.32 and 1.68 mg/kg body weightausa-morte destes animais. Portanto, este estudo
(the therapeutic dose for humans) of indomethacianalisou um agente farmacolégico na prenhez de
doses, a general COX inhibitor, did not causeoedores e evidenciou que a indometacina
embryotoxic or lethal effects. The highest dosepresentou efeitos embriotdxicos e letais na maior
(8.40 mg/kg) of indomethacin, given orally to ratsdose empregada, mas foi segura na dose
on day 3-4 of pregnancy, disturbed implantationerapéutica usada pelo homem.
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