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Pyridoxal isonicolinoyl 17ydrazone {PIH) is a 17igl71y effective compound in the 
management of iron overload in animals. The reproductive effects of this compound 
were studied in rats. PIH doses of 100, 200 and 400 mg/kg body weight given orally 
for 20 consecutive days produced no effects on rat 's estrus cycle. When these rats 
were caged with males and tl7e PIH doses mentioned were continued feeding till 
day 7 of pregnancy, it was found that PIH could interfere with implantation in some 
rats. Male-mediated effect of PIH on implantation was also studied. Male rats were 
fed with PIH a t doses of 100 and 200 mg/kg body weight for one month before they 
were 17oused with proestrus females. All mated rats were pregnant and no significant 
differences (at p = 0.05) in the number of implantation sites were found in these 
pregnant rats as compared to those mated wit/7 the control males. 

INTRODUCTION 
Pyridoxal isonicotinoyl hydrazone (PIH) 

is a complex of pyridoxal hydroch loride and 
isonicotinic acid hydrazide (INH) in equimolar 

amounts. It is a highly effective compound in 
the management of iron overload in rats when 
given orallyP·4>. Toxicological data of this 

compounds are limited. There was a rece nt 
repor t of PIH on acute toxicity in mice and ra ts 
and subchronic toxici ty in rats<S>. In the pre­
sent study, the effects of PIH on estrus cycle 
and implantation in ra ts were performed. In 

addit ion, male-mediated effect of this com­
pound on implantation was also studied. 

MATERIALS AND METHODS 
Effect of PIH on Estru s Cycle in Rats 

Forty female Wistar rats {145-150 g), from 
the National Laboratory Animal Center-Salaya, 

w it11 regular estrus cycles were divided into 4 

groups of 10 animals. PIH (prepared by oxi­
dation o f pyridoxine HCI to pyridoxal and 
reacted with INH - described elsewhere<G>) 

was dispersed in distilled water and doses of 
100, 200 and 400 mg/kg body weight were 

given to each group by gavage with a feeding 
needle for 20 consecu tive days. Water ':Vas 
given to the control group. Vagina l smear::; 
were performed every morning . The smears 
were stained w i th methylene blue (0.5% 

solution) and examined microscopically at 
200X. 
Effect of PIH on Implantation in Rats 

All female rats mentioned above were 

caged w it11 males. PIH doses of 100, 200 and 
400 mg/kg body weight were kept on feeding 

the females. The day when sperm were pre­
sent in the vaginal smears was designated as 
day 1 of pregnancy. The females, mated at the 

first or second estrus stage were then used. 
PIH and water were still given consecutively 

from day 1 till day 7 of pregnancy. Laparotomy 
was performed under ether anesthesia on day 
9 of pregnancy. After laparotorny, the females 

were allowed to complete gestation. 
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Effect of PIH on Male-Mediated Implantation 

in Rats 
Twenty-five male Wistar rats (250-280 g) 

were divided into 3 groups of 8-9 animals. PIH 
doses of 100 and 200 mg/kg body weight were 
given by gavage wi th a feeding needle. Water 
was given to the control group. Tl1e animals 
were fed for 1 month before they were indi­
vidually housed wi th the proestrus females 
(150-170 g) with regular estrus cycles (one 
male per one female). Vaginal smears were 
taken and examined daily. Unmated female 
rats were replaced by the new proestrus 
females. PIH or water was withdrawn wl1en 
sperm were found in !Im vaginal smears. 
Statistical Analysis 

Results were analysed by Student's t­
test. P-value of less than 0.05 was regarded 
as statistical signi ficance. 

RESULTS 
Effect of PIH on Estrus Cycle in Rats 

PIH doses of 100, 200 and 400 mg/kg 
body weight given orally to female rats for 4-5 
consecutive estrus cycles produced no sig­
nificant changes in t11e period of estrus cycle. 
Tl1e average cycle length was in t11e range of 
4-5 days. The epi thelial cytology found in 
vaginal smears was normal, i.e. proestrus. 
estrus, metestrus and diestrus. 
Effect of PIH on Implantation in Rats 

PIH doses of 100, 200 and 40 mg/kg 
body weight given to ra ts for 4-5 consecutive 
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es trus cycles and continued feeding till day 7 
of pregnancy could interfere with implantation 
in some rats as indicated in Table 1. Resorbing 
si tes were detected in certain gravid and non­
gravid uteri from the treated groups. However, 
no significant differences (at p = 0.05) were 
found in the number of implantation sites in 
pregnant animals from the treated groups as 
compared to those from the control group. All 
pregnant rats exhibited normal gestation 
periods (22-24 days). The litters were examined 
externa lly and no abnormalities could be 
observed . 

Effect of PIH on Male-Mediated Implantation 
in Rats 

All male rats from PIH treated and con­
trol groups mated with the females at the first, 
second or th ird night. A lot of sperm were 
detected in the vaginal smears taken from 
female rats mated with the males from any 
groups. All mated rats were pregnant and the 
number of implantation sites were indicated 
in Table 2. No significant differences (at p = 
0.05) were found in t11e number of implantation 
sites in pregnant rats mated wi th the treated 
males as compared to those mated wi th the 
control males. Serving behavior was occa­
sionally observed and no differences were 
found between treated and control males. No 
external abnormalities could be detected 
when their litters were examined externally. 

Table 1. Effect of PIH on implantation si tes in ra ts 

Dose No. of pregnant rats No. of implantation No. of litter 
(mg/kgklay) No. of rats mated si tes (mean ± SEM) sizes (mean± SEM) 

water 818 8.13 ± 0.95 7.13 ± 0.69 
(10. 5, 12, 5, 8, 6, 11, 8) (10, 5, 9 , 5, 7, 6, 9, 6) 

100 6/8 8.17 ± 0.98 7.33 ± 0.71 
(12, 8, 10, 7, 6, 6) (10, 8 , 8, 7, 5, 6) 

200 419 7.25 ± 1.31 6.50 ± 0.96 
(9, 5, 5, 10) (7 , 5, 5, 9) 

400 4/9 8.75 ± 1.88 7.50 ± 1.26 
(10, 8, 4. 13) (8, 8, 4, 10) 
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Table 2. Number of pregnant rats and implantation sites found in the females mated with 

the PIH treated males 

Dose of PIH 
(mg/kgk.lay) 

No. of pregnant rats 
No. of rats mated 

No. of implantation 
sites (mean ± SEM) 

water 9/9 

100 8/8 

200 8/8 

DISCUSSION 
Effect of PIH on Estrus Cycle in Rats 

The rat's estrus cycle can be divided into 
four stages and can be recognized by changes 
in vaginal cytology : proestrus, estrus, 
metestrus. and diestrus!7l . An est rus cycle 
length is 4-5 days. Ovulation occured during 

estrus stage can be readily detected by cor­
nification of vaginal epitheleum. The estrus 
cycle is regulated by hormones from the 
hypothalamus (LHRH), pitui tary (FSH and LH) 
and ovary (estrogens and progesterone). In 

this study, oral PIH doses of 100. 200 and 400 
mg/kg body weight given to female rats for 20 

days showed no effects on estrus cycle. This 
may lead to a suggestion that PIH at doses 
given has no cri tical effects on those hormonal 

levels. 
Effect of PIH on Implantation in Rats 

The timing of blastocyst formation and 

implantation in rats requires 3-4 days and 5-6 
days frorn ovulation, respectively(8) The pre­
pared endometr ium. which is under the in­

fluence of hormones and other factors, is 
necessary for implantation. Fertilized ova need 
various kinds of nutrients for further develop­

ment. Iron is an important component of heme 
and also involves in various enzymatic reac­
tions. Iron deficiency causes hematologic 
disorders of pregnancy(9l. In the present 

study, oral PIH doses of 100, 200 and 400 
mg/kgk.lay given to female rats for 20 days and 

continued feeding till day 7 of pregnancy could 

8.33 ± 0.88 
{11, 4, 7, 8, 5, 9, 9, 12, 10) 

7.88 ± 0.86 
(7, 10, 5, 5, 12, 9, 8, 7,) 

8 .13 ± 0.91 

(6, 8, 11, 4, 6, 10, 11 , 9) 

inhibit normal implantation in some rats. This 
leads to a suggestion that PIH probable in­
terferes with the available iron for blastocysts. 

Effect of PIH on Male-Mediated Implantation 
in Rats 

The potential hazard of a chemical to 
reproduction is difficult to assess because of 

the complexity of the reproductive process. 
The gametogenic and the secretory functions 
of testes are dependent on the secretion of the 

adenohypophyseal gonadotropins. FSH and 
LH (ICSH). Sexual behavior is under the in­
fluence of sex hormones, and the physiologic 
processes of erection and ejaculation are 

controlled by the central nervous system 
(CNS) but are modulated by the autonomic 
nervous system (ANS)(?, 1oi. Various drugs act 

on the CNS and the ANS and cause impo­
tence(11l. In this study, as there were no 

observable effects of PIH on serving behavior 
in male rats and on implantation in female 

rats mated wi th the PIH treated males, this 
may indicated that PIH at given regimens has 

no influence on total reproductive capacity in 
male rats. However, since the process of 

spermatogenesis in rats requires 3.5 cycles 
of the germinal epithel ium {about 45 days)( 10l, 

administ ration of PIH for 1 month could not 
indicate the ef fect of the compound to sper­

matogenesis. 
In conclusion, PIH doses of 100, 200 and 

400 mg/kg body weight given orally to female 
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rats for 20 consecutive days before the ani­
mals were caged with the males, and con­
tinued feeding ti ll day 7 of pregnance could 
interfere with implantation in some r.ats. PIH 
at doses of 100 and 200 mg/kg body weight 
had no effects on pregnancy when these PIH 
doses were given to male rats for one month 
before they were housed wi t11 the females. 
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