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Abstract: Saffron is widely used as a food additive, as an important ingredient of Arabic coffee and as an herbal 
medicine. The aim of this study was to evaluate the effect of high and low doses of aqueous saffron extract on mice 

embryos development. Pregnant mice were divided into three groups of fifteen animals each. Group 1 received 
10ml/kg body weight double distilled water as control, group 2 was treated with 100 mg saffron / kg body weight 
and group 3 was treated with 2.5 mg saffron / kg body weight. Doses were administered for 5 days during the first 
and second weeks of gestation and for four days during the third week of gestation. Embryos were extracted on day 
14, 18 of gestation and day 1 neonates. Whole body weight, whole body length, tail length, half head circumference 
and eye dimensions of the embryos and neonates were recorded. Congenital malformations of all groups were 

studied. Both treatments caused embryonic growth parameters to be significantly less than the controls. Congenital 
malformations were seen in treated embryos and neonates such as subcutaneous bleeding and head malformations. It 
was concluded that oral administration of both doses of saffron might cause intrauterine growth retardation and 
congenital malformations to mouse embryos. 
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1. Introduction 

Commercial saffron is the dried tripartite stigma 
of the Crocus sativus L. flowers. It is cultivated in 
many countries such as Azerbaijan, France, Greece, 

India, Iran, Italy, Spain, Turkey, Egypt, and Mexico 
(Abe and Saito, 2000; Akhondzadeh et al., 2004; Lage 
and Cantrell, 2009).Saffron is used largely in folklore 
medicine and modern pharmacy because it is useful in 
the treatment of many human diseases such as 
antispasmodic, hypolipaemic, cancer chemopreventive 

drug and to improve learning and memory activity. 
Saffron was widely used as a food additive and 
coloring, flavoring agent (Abdullaev,1993; Abdullaev 
et al., 2000; Hosseinzadeh and Younesi, 2002). 

Large numbers of patients are resorting to the use 
of medicinal plants and herbs for the purpose of 

improving their health (Chermahini et al., 2010). In 
Saudi Arabia studies have shown that 42% families are 
using complementary and alternative therapies without 
medical advice (Jan et al., 2009). In the United States it 
was found that one person out of every three people 
uses alternative medicine (Abdullaev and Frenkel, 

1999; Chermahini et al., 2010). Human beings have 
used carotenoids as food flavors and colors for 
centuries. Saffron is one of the most used pigments. It 
consists of mixtures of pigments and other unidentified 
substances. Carotenoids have very important biological 
activities and their use as food is common today and 
recommended largely due to their content of vitamin A 

and antioxidant activities (Delgado-Vargas and 
Paredes-López, 2003). Biological antioxidants 

(carotenoids components of saffron) play important 
roles in human health via the protection of cells and 
tissues from damaging effects of free radicals (Edgeet 
al., 1997; Tavana et al. 2012).  

Saffron's ability to protect cells from oxidative 
stress by scavenging free radicals comes from the two 
main chemical components of saffron crocin and 
crocetin (Borset al., 1982; Tavana et al., 2012). 

 Most of the research done on the effect of saffron 
used high but not lethal doses. However no research 

used the doses that are actually used in everyday food 
preparation. Many human females consume saffron 
daily in water, tea or coffee. About 50% of the 
congenital abnormalities seen in newborns are 
unknown. There is a need to perform research on the 
effect of saffron on embryonic development to direct 

the pharmacological use of saffron later on. Therefore 
came the importance of doing a research using normal 
everyday used doses of saffron. Mice were used in this 
research as a mammal model, as their reaction to 
substances is likely to be like human reactions. Their 
main biological body systems work is covered by many 

previous studies (Theiler 1989; Nagy et al., 2003). In 
this study the term embryo was used to express all ages 
during gestation and the term neonate was used for 
after birth stages. Mice duration of gestation is very 
short therefore the distinction between embryo and 
fetuses are not considered important, but the 

developmental age post -conception is important 
(Kaufman and Bard, 1999; Crawford et al., 2010).  
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As no studies have been done on the effect of 
saffron consumed on a daily basis on embryonic 
development the aim of the present study was to study 
the effect of saffron aqueous extract using doses such 

as those used in food preparation and other doses from 
previous studies on the development of mice embryos.  
2.Materials and methods 

All experimental procedure was approved by 

biology department at King Abdulaziz University. 

Ninety SWR (Swiss White Rodeless) mice were used 

in this study (45 mature female and 45 mature male 

mice) from King Saud University Animal house, their 

weight was between ±25-30 grams. They were 

maintained at 22± 2ºC on 12 hours light: 12 hours dark 

daily in plastic cages, and fed on corn cob pellets with 

water bottles.  

Plant material Saffron, the dried stigmas of 

Crocus sativusflower were purchased from Al-alawy 
market in Jeddah. It was identified by our Botany 
taxonomist, in the Biology Department at the Faculty 
of Science, King Abdulaziz University. Determination 

of estrus stage Estrus stage in female mice was figured 
by performing the vaginal smear according to the 

methods of (Walmer et al., 1992; Caligioni, 2009). For 
mating purposes, a male was placed with a female (in 
estrus stage) in one cage and left overnight. The next 
day, female vagina was examined for the presence of 
vaginal plug, as fertilization evidence. This was 
considered the first day of pregnancy and sexes were 

separated. On the other hand, in case of vaginal plug 
absence both sexes were left another 24 hours.  

Dose determination: In this experiment two 
doses of saffron solution were used. One dose was 
taken from a previous study (Premkumar et al., 2003) 
(100 mg/kg body weight) called in this study (TP for 

treated paper). While the other dose was calculated 
according to a questionnaire used in this study (2.5 
mg/kg body weight) called in this study (TQ for treated 
questionnaire). A questionnaire (116 copy) (Figure1) 
was distributed to various age groups of women to 
determine the amount of daily consumption of Arabic 

coffee with saffron on a normal basis. It was observed 
that the highest rate of drinking Arabic coffee with 
saffron was eight cups/ day (small Arabic coffee cups 
= 50 ml). The dose calculated from the questionnaire is 
explained in figure2. 
Preparation of the aqueous extract of saffron  

 The aqueous extract of saffron was prepared 
according to the method described by (Premkumar et 
al.,2003). The required amount of dried stigmas of 
Crocus sativus L. was weighed and then soaked in 
double distilled water for one hour. Then it was 
homogenized using a homogenizer model Ultra-Turrax 

T25. The mixture was then centrifuged at 2000 rpm for 
10 minutes to remove the particles. The supernatant 
was used for the experiment. 

Pregnant mice were divided into three groups 

each one consisting of 15 pregnant mice. Control group 
(C) given (10 ml / kg body weight) of double distilled 
water, treated group (TP) given (10 ml / kg body 
weight from the saffron aqueous extract concentration 
100 mg / kg body weight) (Premkumar  

et al.,2003) and treated group (TQ) given (10 ml / 

kg body weight from the saffron aqueous extract 
concentration (2.5 mg / kg body weight) which was 
calculated from the questionnaire. Saffron solution or 
distilled water doses were orally administrated to 
pregnant mice using oral gavage that was cleaned with 
distilled water after administration of each 

experimental group. Doses were administered for 5 
days during each of the first and second weeks and for 
four days during the third week of gestation (Table1). 
A pilot study was done to see the effect of giving 
double distilled water to pregnant females 10 ml / kg 
and 7.3 ml / kg as no significant difference was seen 

with the outcome. It was decided to keep one control 
group with 10 ml / kg double distilled water dose. 

Sample collection: All mothers were weighed on 
day 1 of experiment then weighed before dissection. 
Embryos were collected from all groups on day 14, 18 
of gestation and day 1 neonates. Pregnant mice were 

weighted, anesthetized, and then dissected. The 
complete process of sample collection was 
photographed (Sony camera model DSC-T900) for 
each dissected mother including the photos of each 
embryo the camera had a fixed zoom and fixed 
distance from the specimen this was done to record all 

data during sample collection. Collected embryos of all 
ages and experimental groups were washed in saline 
solution (0.99 grams of sodium chloride in 100 ml of 
distilled water) they were patted dry then weighed. 
After that they were examined and photographed by a 
dissecting microscope model (Olympus SZX10) 

connected with a camera model (Olympus DP25) at the 
central laboratory, Faculty of science, king Abdulaziz 
University, girl's section. Morphometric measurements 
were performed using DP2-BSW software. In embryos 
morphometric measurements studied were embryos 
whole body length, tail length, half head 

circumference, eye dimensions (diameter and area of 
the eye) (figure 2). 
Statistical analysis: Data was analyzed using SPSS 16. 
The test used with normal distribution was Anova, 
Student-Neuman Keul test. In case of abnormal 
distribution Man-Whiteney U test was used from the 

non-parametric test. Significance (٭ was at p˂0.05). 
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Figure 1 showing the questionnaire used to determine the amount of daily 

consumption of Arabic coffee with saffron on a normal basis  
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Figure2 explains the dose calculated from the questionnaire  

A 

B 

Figure 3 illustrates the method of taking measurement of 

embryos using DP2-BSW software. 
(A) Whole body length, half head circumference and eye 

measurements of embryos using DP2-BSW software.  
(B)  Illustrates the method used to measure tail length 
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3.Results: 

Effect of saffron on pregnant mother's weight 

A decrease in treated TP and TQ mother's 

weight was seen on day 14 of gestation compared to 
the controls. However this decrease was only 
significant in treated TP mother's p= 0.008. A non 
significant increase in treated TP and TQ mother's 
weight was seen on day 18 of gestation compared to 
the controls. However on day 1 after birth TP 

mother's weight decreased, whereas TQ mother's 
weight increased non significantly compared to the 
controls (Figure 4). 
Effect of saffron on uterus morphology during 

pregnancy 

TP saffron treatment seemed to cause unclear 

smaller embryonic lobules within the uterus of 
pregnant mother; this was seen on day 14 and 18 of 
gestation. Also embryonic placentas within the uterus 
seemed to have lighter colors compared to the 
controls. On the other hand TQ treatment seemed to 
produce darker placentas compared to the controls 

(Figure 5). 
Effect of saffron on the vitality of embryos and 

neonates  

The number of live 14 day embryos extracted 
from TP and TQ treated mothers decreased compared 

to the controls, however it was only significant in TP 
p= 0.016. The number of live 18 day embryos 
extracted from TP and TQ treated mothers increased 

compared to the controls, however it was only 
significant in TQ p= 0.032. Mortality was seen in 18 
day old TP embryos only where two embryos were 
dead. A non-significant decrease in the number of 
neonates of TP was seen on day1 neonates compared 
to the controls; however in the TQ group numbers of 

neonates were equal with the control group (Table 2).  
Effect of saffron on congenital malformations  

Congenital malformations were observed in 
some embryos, such as the presence of subcutaneous 
bleeding in several TP and TQ embryos of age 14 
days of gestation. Swelling of the hindbrain, and 

configuration in the front of the head were seen in TP 
embryos compared to controls (Figure 6). There was 
also subcutaneous bleeding in several places in the 
TP and TQ embryos at age 18 days of gestation 
(Figure 7). At the age of day 1 neonates a little 
subcutaneous bleeding was seen however no 

congenital malformations were observed (Figure 8). 
Effect of saffron on whole body weight 

A non-significant decrease in the whole body weight 
was detected in TP and TQ embryos of age 14 days 
of gestation compared to the controls. A significant 

Groups  

 

Days of gestation 

Dose type Doses amount 

 

Days of administration  

during pregnancy  

(according to gestational  

age) 

Number of 

doses 

The number 

of pregnant 

female  

C day 14  

 

double distilled water 10 ml /  kg body 

weight 

On days 1, 2, 3, 4, 7, 8, 9,  

10, 11 and 14 

10 

 

 

5 

TP day 14  100 mg saffron / kg body weight 10 ml /  kg body 

weight 

On days 1, 2, 3, 4, 7, 8, 9,  

10, 11 and 14 

10 

 

 

5 

TQ day 14  2.5 mg saffron / kg body weight 7.3 ml / kg body 

weight 

On days 1, 2, 3, 4, 7, 8, 9,  

10, 11 and 14 

10 

 

 

5 

C day 18  

 

double distilled water 10 ml /  kg body 

weight 

On days 1, 4, 5, 6, 7, 8, 11,  

12, 13, 14, 15 and 18 

12 

 

 

5 

TP day 18  100 mg saffron / kg body weight 10 ml /  kg body 

weight 

On days 1, 4, 5, 6, 7, 8, 11,  

12, 13, 14, 15 and 18 

12 

 

 

5 

TQ day 18  2.5 mg saffron / kg body weight 7.3 ml / kg body 

weight 

On days 1, 4, 5, 6, 7, 8, 11,  

12, 13, 14, 15 and 18 

12 

 

 

5 

C day 1 neonate  double distilled water 10 ml /  kg body 

weight 

On days 1, 2, 3, 6, 7, 8, 9,  

10, 13, 14, 15, 16, 17 and 20 

14 

 

 

5 

TP day 1 neonate 100 mg saffron / kg body weight 10 ml /  kg body 

weight 

On days 1, 2, 3, 6, 7, 8, 9,  

10, 13, 14, 15, 16, 17 and 20 

14 5 

TQ day 1 neonate 2.5 mg saffron / kg body weight 7.3 ml / kg body 

weight 

On days 1, 2, 3, 6, 7, 8, 9,  

10, 13, 14, 15, 16, 17 and 20 

14 

 

 

5 

Table 1 shows the dose administration time and type 
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decrease in the whole body weight was detected in 
TP embryos of age 18 of gestation compared to the 
controls p= 0.001. While a non-significant decrease 
in the whole body weight was seen in TQ embryos of 

age 18 days of gestation compared to the controls. A 
slight decrease in the whole body weight of day 1 
neonates TP and TQ was seen compared to control. 
However this decrease was not significant (Figure 9). 
Effect of saffron on whole body length  

A significant decrease in the whole body length of TP 

and TQ embryos was seen on day 14 of gestation 
compared to the controls p=0.038 for TP, p= 0.008 
for TQ. Also a significant decrease of whole body 
length of TP and TQ embryos on day 18 of gestation 
was seen compared to the controls, p= 0.006 for TP 
and p= 0.004 for TQ. A non-significant decrease in 

the whole body length of treated day1 neonates TP 
and TQ was seen compared to the controls (Figure 9). 
Effect of saffron on half head circumference 

A non-significant decrease in the half head 
circumference of treated embryos TP and TQ was 
seen on day 14 compared to the control. While a 

slight non-significant increase in the half head 
circumference of TP and TQ embryos was seen on 
day 18 and day 1 neonates respectively compared to 
the controls.  
Effect of saffron on eye dimensions 

A significant decrease occurred in the eye diameter 

of TP embryos on day 14 p= 0.007 compared to the 
controls and on day 1 TQ neonates compared to 
controls p= 0.040. This was also seen in TP embryos 
and TQ embryos on day 18 and day 1 neonates TP, 
however it was not significant. A significant increase 
in the eye diameter was detected in TQ embryos of 

day 14 compared to the controls p= 0.025 (Figure 9). 
Eye area was also non significantly smaller in 14, 18 
days TP embryos compared to controls, respectively. 
This was also seen day 1 neonates TP and TQ 
compared to control group. On the other hand there 
was a slight non-significant increase in the eye area 

TQ embryos day 18 compared to the controls. 
Effect of saffron on tail length 

A slight non-significant decrease in the tail length of 
TP and TQ embryos was seen on day 14 compared to 
the controls. A significant decrease in the tail length 
of treated TP and TQ embryos was seen on day18 

compared the controls p=0.007 for TP and p=0.017 
for TQ. A non significant increase in the tail length 
was seen in TP day1 neonates compared the controls. 
On the other hand a significant decrease in tail length 
was seen on day 1 TQ neonate compared the controls 
p= 0.009 (Figure 9).  

 
 
 
 

 
 
 

 

 

 

 

 

 

 

Table 2. The number of live and dead, and cases of 

subcutaneous bleeding and the percentage of 

bleeding in embryos and neonates in the control and 

treated groups. Note that the highest percentage of 

bleeding in the treated group was on 18 days of 

gestation 
 

Groups  

The 

number 

of 

female 

pregnant 

The 

number 

of 

embryos 

(alive) 

The 

number 

of 

embryos 

(dead) 

No of 

embryos 

with 

subcutaneous 

bleeding 

Percentage 

of embryos 

and 

neonates 

having 

bleeding 

C 14 

days of 

gestation 

5 63 
 

2 3.17 
- 

TP 14 

days of 

gestation 

5 50 - 13 26.00 

TQ 14 

days of 

gestation 

 
62 

 
20 32.26 

5 - 

C 18 

days of 

gestation  

5 43 - 3 6.98 

TP 18 

days of 

gestation 

 
51 

 
29 56.86 

5 2 

TQ 18 

days of 

gestation 

5 57 - 26 45.61 

C day 1 

post 

natal (at 

birth) 

5 50 - 5 10.00 

TP day 1 

post 

natal  

5 47 - 20 42.55 

TQ day 

1 post 

natal 

5 50 - 16 32.00 

Figure 4 Graph showing the effect of saffron on mother's 

weight. Values are mean ± SE taken from 5 samples for each 

age treatment (*) P˂ 0.05. 
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Figure 5 shows the effect of saffron on uterus in pregnant female mice at 14 (left) and18 (right) days of gestation. At 14 days of 

gestation (left) Note that the placenta in TP seems to have a lighter color compared to the controls. The embryos are not very clear in 
the uterus. The embryonic lobules in the uterus are not very clear as in control (A). In 18 days of gestation (right) Note in (B) the 
decrease in embryo size compared to the controls. Note the absorbed embryo (blue arrow), very small size embryos (yellow arrows) 
and light colored placenta (green arrow). (C): placenta of TQ embryos of 14 and 18 days seems to be darker compared to the 

controls. 

14 days of gestation 18 days of gestation 
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Figure 6 showing the sites of subcutaneous bleeding in mouse 14 
days of  gestation TP and TQ embryos (blue arrows) compared to 

control (upper left). Note the anterior head swelling (red arrow) in 
TQ embryo , the posterior head swelling of TP embryo(red arrow) 
and the malformation on the front of the head in Tp mouse embryo 
(green arrow) (lower right).  
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Figure 7 showing the sites of subcutaneous bleeding (blue arrow) in mouse TP and TQ embryos day 18 of 
gestation compared to the control. A1 = Controls, B2 &B3= TP and C1, C2 &C3= TQ. 
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Figure 8 Showing the sites of 
subcutaneous bleeding (blue arrows) in 
mouse TP and TQ day 1 neonates 

 A1 = Controls, 
 B2= TP  

 C1 = TQ.  
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Figure 9 Graphs showing the effect of saffron on embryos and neonates whole body length, whole body weight, eye 

diameter and tail length. Values are mean ± SE taken from 15 samples for each age treatment (*) P˂ 0.05. 
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4. Discussion 

Saffron is widely used as a food additive and 
coloring, flavoring agent and in folk medicine as an 
antispasmodic, sedative, antidepressant, respiratory 
decongestant, eupeptic, carminative, diaphoretic, 

gingival sedative (Rios et al., 1996; Abdullaev and 
Espinosa-Aguirre, 2004; Hosseinzadehet al., 2008). 
Pharmacological studies of saffron proved that it has 
antitumour properties(Abdullaev, 2002; Abdullaev 
and Espinosa-Aguirre, 2004), hypolipidemic effects, 
anticonvulsant (Hosseinzadeh and Khosravan, 2002), 

antidepressant (Akhondzadeh et al.,2004; 
Hosseinzadehet al., 2004), anti-inflammatory 
(Hosseinzadeh and Younesi 2002) and gastric 
ailments (Al-Mofleh et al., 2006) as well as learning 
and memory improving properties (Abe and Saito, 
2000; Pitsikas et al., 2007).  

This study showed that aqueous saffron extract 
100 mg / kg body weight (TP) caused a significant 
decrease in treated mother's weight on day 14 of 
gestation and a non significant decrease on day 1 
after birth; however an increase in TP treated 
mother's weight on day 18 of gestation was seen. On 

the other hand the lower dose given in this study 2.5 
mg / kg body weight (TQ) caused a decrease in 
treated mother's weight on day 14 of gestation then 
an increase in treated mother's weight on day 18 of 
gestation and on day 1 after birth. Many studies 
recorded the effect of saffron in reducing weight 
Mohajeri et al. (2007) reported that ethanolic extract 

of (0.35, 0.70 and 1.05 g/ kg of saffron stigma 
produced a significant decrease in body weight after 
two weeks and reduced appetite in male rats. Zeinali 
et al. (2009) studied the effect of saffron on intra 
abdominal fat deposition in pregnant mice. They 
concluded that saffron might prevent deposition of fat 

and this may be due to its action on food intake and 
its antioxidant effect (Zeinali et al., 2009). These 
symptoms were seen in other studies. Asdaq and 
Inamdar (2010) studied the potential effect of saffron 
and its active constituent, crocin, in hyperlipidemic 
adult rats. Their results of administration of saffron 

(100, 50, and 25 mg/kg body weight) for five 
consecutive days showed that saffron and crocin have 
an overall protective effect against hyperlipidemia in 
rats. The reason for maternal weight decrease in 14 
day pregnant mothers TP and TQ might be due to the 
reduction of intra-abdominal fat deposition in mice 

bodies. Another study noted that there was no 
significant difference in mother's weight between 
treated pregnant female mice given 0.5% saffron 
decoction and control mice (Dashti-Rahmatabadi et 
al., 2012).In a study carried out by both Asdaq and 
Inamdar (2010) it was noted that high doses of 

saffron (100 mg/kg body weight) led to significant 
increase in body weight with reduction in daily diet 
intake in treated rats group (Asdaq and Inamdar, 
2010). The increase in weight seen in this study on 

day 18 might be a result of the increase in the number 
of embryos observed in this study at the age of 18 
days of gestation compared to the controls. In the 
present study uterus blood flow of the TP treated 
mothers seemed to be less compared to the controls 
as the placenta of TP mothers had a lighter color 

compared to the controls and embryonic lobules in 
the uterus of TP mothers were not very clear as in the 
controls. As a result embryo's size of 18 day TP 
treated mothers decreased compared to the controls 
and had a light colored placenta. In contrast mothers 
treated with 2.5 mg saffron / kg body weight (TQ) 

had an increased blood flow in placenta as seen from 
the color of uterus and placenta. However this did not 
produce bigger embryos.  

This study showed that the aqueous extract of 
saffron caused a decrease in the number of live 
embryos at day 14 of gestation compared to the 

controls in both doses used in the study as well as on 
day 1 neonates. Also the number of embryos at the 
age of 18 days of gestation increased compared to the 
controls, however mortality was seen. These 
symptoms were seen in another study where aqueous 
saffron extract (0.8, 0.2, and 0.4%) was given during 

the first or second trimester throughout the 
gestational period, produced resorbed and dead 
embryos were seen. Mice treated with 0.8% saffron 
solution on first trimester had a greater percentage of 
resorbed fetuses while mice treated on second 
trimester had a greater percentage of dead embryos. 

This has been interpreted that embryonic 
implantation occurs in the first trimester of gestation; 
it might be that saffron affected embryonic 
implantation in this period and thus led to abortion 
(Hosseini et al., 2009). 

 The results of this study showed that saffron 

aqueous solution given to pregnant mice affected 
embryo and neonate growth as growth parameters 
(whole body weight, whole body length, tail length, 
half head circumference and eye parameters) showed 
a decrease in the treated compared to the controls.  

Many factors are able to contribute to 

intrauterine growth retardation (IUGR) such as 
inadequate blood flow through placenta which was 
demonstrated with the light color of the placenta of 
TP treated mothers and the fact that organogenesis 
might have been disturbed by the presence of saffron. 
Some studies have showed the same results. A study 

reported that organogenesis takes place in the second 
trimester of mouse gestation and giving mothers 
0.8% saffron solution in this period may affect the 
development and lead to abnormalities such as a 
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decrease in weight and diameter of the placenta, fetal 
weight, tail length and biparietal diameter (Hosseini 
et al., 2009). Other studies reported that decrease of 
embryos weight in treated groups with saffron may 

be due to genotoxic effect of saffron, which led to 
blocking cell growth. Saffron or crocin might cause 
reabsorbing of extra cellular liquid in the fetus. The 
extra cellular liquid forms the main part of weight 
and volume in the fetuses which leads to decreasing 
weight of embryos in treated experimental groups 

(García -Olmo et al.,1999; Golalipour et al.,2006; 
2008;. 2011). Eye parameters showed a decrease 
compared to the controls which might affect the 
visual system. Similar symptoms were mentioned in 
other studies. Dashti-Rahmatabadi et al. (2012) 
reported that saffron affected mice visual system. 

Contact between the embryo or fetus and the agent 
that may cause a teratogenic effect during the 
development process may cause a kind of alteration. 
These alterations may be morphological or functional 
abnormalities of the embryo or fetus, delay in 
intrauterine growth and development, fetal death. 

This all depends on the nature of the agent, the age of 
the fetus when the mother has taken these materials 
and the dose that was taken (Garcia-Pelaez et al., 
2010). In a study it was noted that 50mg of saffron 
given twice a day cause a decrease susceptibility of 
lipoprotein oxidation in healthy individuals and this 

is evidence of the possibility of saffron on the 
hypolipidemic by increasing antioxidant (Verma and 
Bordia, 1998; Asdaq and Inamdar, 2010). 

In this study aqueous saffron extract caused 
different congenital malformation such as 
subcutaneous bleeding that was seen in all ages of all 

test groups. Swelling of the hindbrain and 
configuration in the front of the head was also seen. 
Previous studies showed a significant increase in 
embryo absorption and abnormality in mice saffron 
treated group (Tafazoliet al., 2004). Dashti-
Rahmatabadi et al. (2012) reported that saffron might 

cause preterm labor and had a teratogenic effect. In a 
study by Martin and others it was proved that 
crocetin isolated from saffron is effective in treating 
many types of cancer; however it was considered as a 
teratogen (Martinet al., 2002). 

Fetal development depends on the ability of the 

fetus to take nutrients from maternal diet and 
circulation (Aldoretta and Hay, 1995). The Crocus 
sativus might be transported through placenta to 
fetuses. Placental volume and the rate of placental 
growth may affect the size of fetuses. Blocker effect 
on cell growth also can cause weight decreased 

fetuses (Golalipour et al., 2011). In addition many 
studies have shown that Crocus sativus extracts has 
antidepressant properties, where it inhibits reuptake 
of dopamine, norepinephrine and serotonin (Karimiet 

al., 2001; Akhondzadeh et al., 2004 ). The use of 
antidepressants (Selective serotonin reuptake 
inhibitors) during pregnancy may be associated with 
an increased risk for specific types of malformations 

(neural tube defects, ventricular septal defects, 
craniosynostosis, omphalocele, or right ventricular 
outflow tract defects) (Alwan et al., 2007; Malm et 
al., 2011).  

Regarding the cytotoxic effect of saffron on 
different types of cancer cell lines in different studies, 

a question arises, does saffron cause toxicity to 
embryonic cells, taking into account that embryonic 
cells and cancer cells are very similar in many 
aspects. Would saffron block the growth of 
embryonic cells under special doses, during special 
timing of embryonic development? All these remarks 

should be taken into consideration. 
It should be noted here that the low dose used in 

this study (based on the daily use of saffron by 
females in Jeddah- Saudi Arabia) affected mouse 
embryos by causing growth retardation and 
subcutaneous bleeding; therefore women should be 

more careful when consuming saffron during 
pregnancy 
Conclusion: 

The results of this study showed that oral 
administration of high and low doses of aqueous 
saffron extract to mice during pregnancy caused a 

fluctuation in mother's weight. The light color of the 
uterus of TP treated mothers suggested poor blood 
flow to the placenta resulting in IUGR of the 
embryos which was indicated by significant decrease 
in embryonic growth parameters. 

Congenital malformations were seen in treated 

embryos and neonates (subcutaneous bleeding and 
head malformation) compared to the controls. The 
results also showed that saffron caused a decrease in 
eye dimension compared to the controls. 
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