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ABSTRACT 

Aim: The study was aimed to explore the protective effect of melatonin against silver nitrates induced toxicity in pregnant 
female rats. 

Method and materials:  Twenty-four pregnant female rats were divided into four groups each group contained six rats weigh 
180 to 200 g. Silver nitrates (Sigma Aldrich, USA) was given orally, dissolve in di-ionized water, at dose level 0, 50, 100 ppm 
equivalent to 1/20 and 1/10 of the LD50 recorded earlier from 6th to 15th days of gestation. On 21st day of pregnancy, blood of 
dams and pups was collected for serum separation and all feti examination grossly and preserved in ethyl alcohol for skeletal 
examination and in bouin'ssolution for examination of visceral malformations. 

Results: Silver nitrates at different doses were induced delayed ossifications of different bones as of skull bones, supraoccipital 
and interparital bone plates, sternbrae and fore limb phalanges, vertebrae and rib cage besides the fore and hind limb bones. 
Melatonin treated group shown no teratogenicity and retain tissue arectecture after combiened treatment with silver nitrates in 
pregnant female albino rats. The only feature noticed of melatonin treatment on feti was the symenterical length of all feti of 
each dam but was reduced the length of feti when compared to control group.  

Conclusion: It was concluded that silver nitrates at different doses induced skeletal malformation as delayed ossification wihile 
mealatonin shows similarity to control group especially in bone ossification but the size of bones still smaller than control. 
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Introduction 
Silver ions have many uses since early centuries 
as biocidal, antibacterial, disinfectant, antiseptic 
against pandemic disease like cholera, eye 
infection and burn wounds (Gao et al., 2015). 
Recently, silver-based products are used in wide 
range of food industry as food-packaging 
materials, medical healthcare and commonly in 
hard surface materials and textiles (Turner et al., 
2020 and Boateng et al., 2020). Extensive evidence 
of silver nitrates or its nano-silver presence in 
food chain (Marambio-Jones and Hoek, 2010) as 
residues and also in ecosystem around us could 
enhanced its toxicity. The release of silver to the 
ecosystem from industrial wastes and emissions 
has been detected at approx. 2,500 tons annually 
and 80 tons is contaminated the surface waters 
(Smith and Carson, 1977 and Ratte, 1999). 
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The release of silver ion to environment could 
occurred from silver nitrates contamination or its 
(Marambio-Jones and Hoek, 2010). The residues of 
silver ions detected in milk, meat and water 
resources (Ratte, 1999 and Murthy and Rhea, 
1968). 
 Melatonin has pharmacological and protective 
effects in many studies (Prado et al., 2018, Luchetti 
et al., 2010, Chen et al., 2003 and Chitimus et al., 
2020). In WKY and SD rats, melatonin 
supplementation during the antenatal and 
postpartum periods appears to have a negative 
impact on litter size, pup development, and the 
exact process that caused the death of litter is 
unknown (Singh et al., 2013). According to recent 
studies, melatonin had no toxicity and safe 
properties (Guardiola-Lemaitre, 1997) except few 
reports on its negative impacts on rats’ litter, it was  
explored the dual protective and possible adverse 
effect of use of melatonin during pregnancy.   
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The rationale of this study was to explore the 
protective effect of melatonin against silver 
nitrates induced toxicity in pregnant female rats. 

Materials and Methods 
Laboratory animals  
Female albino rats were obtained from Faculty of 
pharmacy, Mansoura University, weight from 180 
to 200 gram. Animals were apparently healthy and 
house in plastic cages containing wood shaving as 
a bedding material. Animals were accommodated 
for 2 weeks before the experiment and maintain 
on a balanced ration also feed and water was 
received ad libitum. All animals were house in 
groups of four per plastic cage in a controlled 
environment (25 ± 3 °C temperature and 45–65% 
humidity) and in lighted rooms with a 12 h 
light/dark cycle. All guidelines of animal ethics 
were followed in faculty of veterinary medicine, 
Mansoura and experiment was carried out in 
forensic medicine and toxicology department, 
faculty of veterinary medicine Mansoura 
University, Egypt.  
Tested chemicals  
Silver nitrates was purshaed from Sigma Aldrich ( 
egypt) and melatonin purshased as a drug from 
pharmacy, egypt 
Experimental grouping and design  
Twenty-four pregnant female rats were divided 
into four groups each group contained six rats 
weigh 180 to 200 g and kept until delivery. In the 
current study, Silver nitrates (Sigma Aldrich, USA) 
was given orally, dissolve in di-ionized water, at 
dose level 0, 50, 100 ppm (equivalent to 1/20 and 
1/10 of the LD50 recorded earlier from 6th to 15 
days of gestation. The fourth group treated with 
1/0 of LD50 + melatonin at dose of 50 mg/L given 
orally from 6th to 15 days of gestation.  On 21st day 
of pregnancy, all female rats were euthanized by 
overdose of thiopental, blood samples of dams 
and pups were collected for serum separation and 
all feti examined grossly and preserved in ethyl 
alcohol for skeletal examination and in bouin's 
solution for examination of visceral 
malformations. Tissue as liver, kidney and spleen 
were separated and fix in buffered formalin for 
histopathological examination. It was followed all 
procedures of biosafety during animal treatment, 
euthanization and management with biological 
blood and tissue samples according methods 
described earlier by Alderman et al. (2018). 
Gross and skeletal examination  
The abdominal wall of pregnant rat dams at 20 

days of gestation was opened and reflected over the 
thorax, the gravid uterus was grossly examined and 
the feti was separated. The resorption sites were 
also examined. The separated feti was examined for 
live and dead ratio and also for any gross 
malformation.  The fetal body weight and crown 
rump was detected. The feti of each dam put into 
two groups the first group was kept in bouin's 
solution for visceral and histopathological 
examination and the second group was preserve in 
absolute solution of ethyl alcohol for skeletal 
malformation (Wilson, 1965). The procedures of 
preparation of feti such as skinning, evisceration 
and tissue dissolution and staining skeletal 
malformation were made according to Wilson 
(1965). 
Histopathological Examination 
Different tissues as liver, kidney and spleen from 
dams and pups were fixed in 10% neutral buffered 
formalin. Fixed tissue where procedures was 
described before in detail for classical eosin and 
hematoxylin staining, imaging and reading for 
pathology detection (Bancroft  and Alan, 2002). 
Statistical Analysis 
All experimental data were analyzed by using the 
One-way Annova and turkey test for homogeneity 
and sample size.  P<0.05 was considered significant 
(Spss IBM version 26) (Snedecor and Cochran, 
1989). 

Expected outcome: it was explored the 
teratongenic effects of silver nitrates with 
comparison to melatonin treatments on pregnant 
female albino rats. 

Results and Discussion 
Silver ions have many uses as antibacterial, 
biocidal, disinfectant, antiseptic against pandemic 
disease like cholera, eye infection and burn 
wounds. In the current study, it was explored the 
teratogenic effect of silver nitrates in female albino 
rats and the ameliorative effect of melatonin 
protection against the adverse effects of silver 
nitrates during 6-15 day of pregnancy in female 
albino rats. It was noticed that silver nitrates at 
different doses and melatonin treated group 
induced reduction of fet length, body weight, 
placental weight and relative placental to body 
weight ratio when compared to control group (Fig. 
1&2). 

Silver nitrates at different doses induced 
skeletal malformation as delayed ossification of 
skull bones, supraoccipital and interparital bone 
plates, sternbrae and fore limb phalanges, 
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vertebrae and rib cage besides the fore and hind 
limb bones. While mealatonin trated goup 
showed similarity to control group especially in 
bone ossification but the size of bones still smaller 
than control (Fig. 3&4) 

Finally, silver nitrates induced 
histopathological changes in rats as histiocytic 
infiltrate in hepatic tissue lymphocytic infiltrate in 
the lung tissue and neutrophilic infiltrate in 
placenta. While, liver of rats treated with 1/20 of 

 
 

Fig 1. It showed reduction in the length of feti of female rats treated with s
group 4 treated with both silver nitrates and melatonin.

Fig. 2. Duplicated fig. showed reduction of body weight of feti, placenta
rats treated with silver nitrates and the last group treated with silver nitrates and melatonin when compared to control grou

 

Fig. 3. Figure  showed (a) control fetus and 
pregnancy daily displayed delayed ossification of the supraoccipita
maternally treated fetus with 1/10 of LD50

ossification of sternbrae and fore limb phalanges.

                                                                                                                                    

                                                                                                                       

the fore and hind 
hile mealatonin trated goup 

oup especially in 
bone ossification but the size of bones still smaller 

Finally, silver nitrates induced 
histopathological changes in rats as histiocytic 
infiltrate in hepatic tissue lymphocytic infiltrate in 

trophilic infiltrate in 
liver of rats treated with 1/20 of  

LD50 of AGNO3 was observed focal necrosis of 
hepatocytes, proliferation of interstitial tissue in 
lungs with collapsed pulmonary alveoli 
hemorrhage and neutrophilic exudate in the 
placenta. Addationally, rats treated with AGNO3 + 
melatonin were displayed normal hepatocytes 
arranged in normal hepatic cords, lung
observed normal alveoli and normal interstitial 
tissue and Placenta was observed
plugged blood vessels (Fig. 5). 
 

reduction in the length of feti of female rats treated with silver nitrates at 1/10 of LD50%
group 4 treated with both silver nitrates and melatonin. 

reduction of body weight of feti, placental weight and relative placental weight of female albino 
rats treated with silver nitrates and the last group treated with silver nitrates and melatonin when compared to control grou

and (b) maternally treated fetus with 1/10 of LD50 of SN from 6th 
pregnancy daily displayed delayed ossification of the supraoccipital and interparital bone plates. (c) control fetus and (d) 

50 of CFP from 6th - 15th days of pregnancy daily displayed complete delayed 
ossification of sternbrae and fore limb phalanges. 
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Fig. 4. Dipcated figure  showed (a) control fetus and (b) maternally treated fetus with 1
pregnancy daily displayed delayed ossificaion in skull bone plates, vertebrae and rib cage besides the fore and hind limb bon
(c)  ) maternally treated fetus with 1/20 of LD
skull bone plates d) maternally treated fetus with melatonin from 6th 
ossification of phalenges with stunted growth of the skeleton (e) control fetus and (f) maternally treat
from 6th - 15th days of pregnancy daily displayed delayed ossification of the phalanges of the hind limb with decrease in the 
size of the skeleton 

Fig 5. The current figure shown liver of rats treated with 1/10 of LD50 of AGNO3 we
tissue (a). (HE, 400x), lung was showing lymphocytic infiltrate (d). (HE, 400x) and Placenta was showing neutrophilic infiltr
(g). (HE, 400x).   while liver of rats treated with 1/20 of LD50 of AGNO3
400x) , lung was showing proliferation of interstitial tissue (arrow), with collapsed pulmonary alveoli.
Placenta was showing hemorrhage and neutrophilic exudate (h). (HE, 400x). finally, rats
were displayed normal hepatocytes arranged in normal hepatic cords (c). (HE, 400x), lung was showing normal alveoli and 
normal interstitial tissue (f). (HE, 100x) and placenta was showing neutrophils plugged blood vessels (i

                                                                                                                                    

                                                                                                                       

(a) control fetus and (b) maternally treated fetus with 1/10 of LD50 of SN from 6th 
pregnancy daily displayed delayed ossificaion in skull bone plates, vertebrae and rib cage besides the fore and hind limb bon

20 of LD50 of SN from 6th - 15th days of pregnancy daily displayed delayed ossification of 
skull bone plates d) maternally treated fetus with melatonin from 6th - 15th days of pregnancy daily displayed delayed 
ossification of phalenges with stunted growth of the skeleton (e) control fetus and (f) maternally treated fetus with melatonin 

15th days of pregnancy daily displayed delayed ossification of the phalanges of the hind limb with decrease in the 

of rats treated with 1/10 of LD50 of AGNO3 were showing histiocytic infiltrate in hepatic 
tissue (a). (HE, 400x), lung was showing lymphocytic infiltrate (d). (HE, 400x) and Placenta was showing neutrophilic infiltr

of rats treated with 1/20 of LD50 of AGNO3were showing focal necrosis of hepatocytes (b). (HE, 
400x) , lung was showing proliferation of interstitial tissue (arrow), with collapsed pulmonary alveoli.
Placenta was showing hemorrhage and neutrophilic exudate (h). (HE, 400x). finally, rats treated with AGNO3 + melatonin 
were displayed normal hepatocytes arranged in normal hepatic cords (c). (HE, 400x), lung was showing normal alveoli and 
normal interstitial tissue (f). (HE, 100x) and placenta was showing neutrophils plugged blood vessels (i). (HE, 400x)
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Extensive evidence of silver nitrates or its nano-
silver are present  in the food chain (Marambio-
Jones and Hoek, 2010) as residues and also in the 
ecosystem around us could enhance its toxicity to 
animals and also human. The release of silver to 
the ecosystem from industrial wastes and 
emissions has been detected at approx. 2,500 tons 
annually and 80 tons is contaminated the surface 
waters (Smith and Carson, 1977 and Ratte, 1999). 
The release of silver ion to environment could be 
occurred from silver nitrates contamination or its 
(Marambio-Jones and Hoek, 2010). The residues 
of silver ions were detected in milk, meat and 
water resources (Ratte, 1999 and Murthy and 
Rhea, 1968). To better understand the 
teratogenicity of silver nitrates in female albino 
rats and also investigate the effect of melatonin 
against adverse effect of silver nitrates during 
gestation period, it was explored the 
teratogenicity of silver nitrates at doses of 1/10, 
1/20 of LD50 and combined treatment of silver 
nitrates at 1/10 of LD50 with melatonin.  

Silver nitrates at different doses were induced 
delayed ossifications of different bones as of skull 
bones, supraoccipital and interparital bone plates, 
sternbrae and fore limb phalanges, vertebrae and 
rib cage besides the fore and hind limb bones. 
Similar report found that silver nitrates could 
have a teratogenic effects (Wilson, 1965).  

Melatonin treated group shown no 
teratogenicity and retain tissue arectecture after 
combiened treatment with silver nitrates in 
pregnant female albino rats. The only notice 
feature of melatonin treatment on feti was the 
symenterical length of all feti of each dam but 
was reduced the length of feti when compared to 
control group as previously recorded in wister 
rats (Guardiola-Lemaitre, 1997). The reduction 
the size of feti after melatonin treament could be 
explained as melatonin increased the intestinal 
motility of rats’ dams and decreased the 
absorbtion of nutrents essential for growth of 
embryo and feti (Mozaffari et al., 2010 and 
Jahovic et al., 2004). Additionally, melatonin 
retained the normal structure of liver, lung and 
placenta of rats’ dams quite similar to control rats 
as melatonin had antioxidant proporties and 
enhanced the tissue regenerartion (Sigala et al., 
2006, González et al., 2012 and Majidinia et al., 
2018). Finally and in contrast to silver nitrates of 
induction and delayed ossification of bones, 
melatonin improved mineral deposition in bones 

as previously reportedthat melatonin improved 
the bone mineral density of the femoral neck in 
postmenopausal women with osteopenia 
(Amstrup et al., 2015).  

Conclusion 
On conclusions, melatonin had a protective effect 
against the teratogenic effect of silver nitrates in 
female albino rats and retained the tissue 
architecture after induced injury to normal one.  
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