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Abstract:  

 Studies are looking forward to medicinal plants in treating 

congenital malformations in newborn infants mostly caused by 

teratogenic exposure. One of the plants that exhibit pharmacological 

properties like antioxidant, antidiabetic, anti-inflammatory, diuretic, 

antiatherosclerotic, antihyperglycemic and antihyperlipidemic is 

Syzygium cumini (duhat). But despite of its benefits and properties, 

the fruit still remained underutilized in the country and no study 

claims that it is either a teratogen or has antiteratogenic property. Two 

crude extract of duhat fruit, using 70% ETOH and aqueous were 

evaluated for their antiteratogenic effect against nicotine. Duck embryo 

assay was used and different treatments were administered to the 

embryos. After two weeks of incubation, all the duck embryos were 

observed and gross morphological examination was done using 

morphometric analysis. Significant values were attained in most of the 

parameters by treatments when compared to the NIC group 

(α0.01>0.000) except for the EDL and EDR parameters wherein only B2 
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(α0.01>0.009), and B3 (α0.01>0.003). Results shows that treated embryos 

with mixed nicotine and duhat crude extract have fewer abnormalities 

compared to the positive control group wherein nicotine only was 

administered. Statistical analysis of the data shows that the potential 

antiteratogenic potential of duhat extract seems more effective in 

100μg/ml in both ethanolic and aqueous extract. Based from the 

gathered results, the duhat crude extract extracted using 70% ETOH 

has higher yield of altering malformations caused by nicotine 

compared to duhat crude extract, extracted using aqueous solution. 

  

Key words: Antiteratogenic, Syzygium cumini, Anas platyrynchos 

 

 

INTRODUCTION 

 

Background of the Study 

Teratogens are agents that cause negative effects on both 

prenatal and postnatal lives. They are agents that can cause 

abnormalities and such agents include drugs, chemical, 

infections, alcohol, and tobacco in different types of cigarette, 

pollutants, maternal health state, as well as maternal age and 

nutrition (Nwoke, 2008). Smoking is an important risk factor 

for the developing fetus during pregnancy (Memon and Pratten, 

2013). Several studies have revealed that maternal smoking 

can cause low birth weight (Oster et al., 1988), stillbirth and 

infant death (Wisborg et al., 2000), congenital anomalies 

(Centers for Disease Control and Prevention, 2014) and neural 

tube defects (Kallen, 1998). The severity of birth defects caused 

by the consumption of nicotine during gestation varies 

depending on the exposure time, dosage amounts, maternal 

genetics and frequency of use. 

A well-known substance with several teratogenic effects 

is nicotine (Inaloz et al., 2000). Nicotine is a well-known 

alkaloid that is naturally occurring in some plants. There is 

considerable evidence that nicotine is present in human food, 

especially plants from the family Solanaceae such as potatoes, 
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tomatoes, eggplant and leaves of tobacco plant (Domino et al., 

1993; Centers for Disease Control and Prevention, 2013; 

Hossain and Salehuddin, 2013). It serves as a natural 

alternative to chemical pest control substances (Leyden et al., 

1999). It is present in the commercial tobacco plant which is the 

main ingredient in cigarettes (Hossain and Salehuddin, 2013).  

Nicotine enters into the body either actively or passively 

through various modes of tobacco intake like snuffing, chewing 

and smoking (Chandrakar et al., 2011). It could also be 

absorbed through inhalation, ingestion, skin contact and in 

mucous membranes (Centers for Disease Control and 

Prevention, 2013). Regardless of how nicotine is absorbed, it 

enters the bloodstreams where it circulates throughout the 

body and travels to the brain. Other sources of nicotine are 

man-made and include a variety of pharmaceutical products 

primarily intended to aid smoking cessation. These products 

include chewing gum, inhalers, nasal spray, transdermal 

patches, tablets and roll-on applications (Leyden et al., 1999).  

A significant portion of congenital malformations in 

newborn infants is caused by teratogenic exposure. In order to 

prevent them, it is necessary to find substances that can 

counteract the effects of teratogen. Syzygium cumini is native 

to the tropics that extends from Africa and Madagascar through 

southern Asia east through the Pacific. All parts of the 

Syzygium cumini can be used medicinally and it has a long 

tradition in alternative medicine. From all over the world, the 

fruits have been used for a wide variety of ailments, including 

cough, diabetes, dysentery, inflammation and ringworm 

(Reynertson et al., 2005). From traditional practice, diverse 

studies arise and have formed the foundation of modern 

pharmacology. Various extracts of fruit of Syzygium cumini 

were found to have antidiabetic, anti-inflammatory, 

hepatoprotective, antihyperlipidemic, diuretic and antibacterial 

activities (Modi et al., 2010). The development and 



Carmelita P. Mapanao, Arianne P. Loba, Rosselle Joyce D. Desales- Antiteratogenic 

Property of Syzygium cumini (L.) Skeels (Duhat) Fruit Extract against 

Nicotine-Induced Anas platyrynchos Linn. (Duck) Embryo 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 9 / December 2017 

4866 

improvement brought by the different studies of Syzygium 

cumini fruit have led in determining its potential anti-

teratogenic property a three day old Anas platyrynchos embryo 

treated with nicotine. 

 

Objectives of the Study 

The study will determine the anti-teratogenic property of 

Syzygium cumini against nicotine-induced in Anas platyrynchos 

embryo. The study specifically aims to: 

1. determine the phytochemical constituents present in 

fruit ethanolic and aqueous extract of Syzygium 

cumini; 

2. compare the efficacy of the two Syzygium cumini 

extracts (A = extract using 70% ETOH and B = extract 

using distilled water) in altering the effects of 100µlof 

0.001% nicotine solution treated on a three (3) day old 

Anas platyrynchos; and 

3. identify and evaluate the morphological defects that 

can be prevented by Syzygium cumini fruit  extract in 

the gross morphology of Anas platyrynchos in terms of 

head, eye, culmen, neck, body, leg, wing and mass 

 

Significance of the Study 

Nicotine exposure during pregnancy poses significant health 

risks to the mother and the baby. Inhaling tobacco smoke from 

either passive or active smoking is the main source of nicotine 

exposure for the general population. This study provides 

information and awareness of health effects and health risks to 

everybody especially to women exposed to nicotine during 

pregnancy.  

Although there are several properties of Syzygium 

cumini fruit extract that have been studied, there is no study 

available claiming that its extract has an anti-teratogenic 

effect. By having to identify and determine its potential anti-
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teratogenic property, researchers will benefit the study with 

wide range of application that could be relevant for drug 

development and high value product.  

Syzygium cumini fruit extract and the associated 

residual remnants of membranes resulting from extraction 

represent a significant disposal problem especially in those 

regions where Syzygium cumini cultivation is a major industry. 

This study is a valuable source in utilizing fruit remnants  to 

reduce waste impact and environmental problem.  

 

Scope and Limitation 

The study was limited in knowing the antiteratogenic potential 

of Syzygium cumini against nicotine. It covered the treatment, 

incubation and evaluation of altered abnormalities by Syzygium 

cumini fruit extract against nicotine. Phytochemical screening 

was performed to evaluate the bioactive profile of the fruit 

extract. However, there was no isolation of active compounds 

from the extract itself.  

There were fifteen (15) treatments in this study that 

were administered in fertilized three (3) day old Anas 

platyrynchos embryos and for each treatment there were five 

(5) replicates which were done in three (3) trials. In the control 

group, the first treatment has undergone normal incubation 

(NT) and the second was treated with Phosphate-Buffered 

Saline (PBS). The positive control group was treated with 

100µlof 0.001% nicotine solution. The fourth were treated with 

Syzygium cumini extract A which was extracted using 70% 

ETOH in different concentrations from 25 µg/ml, 50 µg/ml and 

100 µg/ml which were labeled (A1, A2 and A3) respectively. The 

fifth treatment was the same with the fourth except that 

Syzygium cumini extract B was extracted by distilled water 

with concentrations from 25 µg/ml, 50 µg/ml and 100 µg/ml 

which were labeled (B1, B2 and B3). The sixth treatment was 

treated with mixtures of nicotine solution and Syzygium cumini 
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extract A labeled as (AN1, AN2 and AN3); same goes with the 

last treatment with nicotine solution and Syzygium cumini 

extract B labeled as (BN1, BN2 and BN3). Gross morphological 

development and defects in the embryo were observed through 

morphometric analysis after fifteen (15) day incubation period. 

Parameters observed in the morphological development were 

head length, eye diameter, culmen length, neck length, body 

length, total body length, wing length, leg length and mass. The 

observed parameters were measured using a vernier caliper in 

the nearest millimeter and mass was determined using 

weighing scale. 

 

METHODOLOGY 

 

1.0 Collection of Materials 

 

1.1 Collection of Chemicals and Solutions  

Nicotine stock solution was purchased from Belman 

Laboratories in Mandaluyong City. Chemicals that were used 

for making Phosphate Buffer Solution (NaCl, HCl, KCl, 

Na2HPO4,KH2PO4), phytochemical analysis (10% ferric chloride 

solution, Fehling’s solution, dilute sulphuric acid, picric acid 

solution, 50% methanol solution metal magnesium, acetic 

anhydride, chloroform) and extraction (70% ethanol) were 

purchased in DKL Laboratory in Espana, Manila. 

 

1.2 Collection and Identification of Syzygium cumini 

Fresh Syzygium cumini fruits were collected in Daet, 

Camarines Norte. The fruits were washed with tap water and 

twice using distilled water to remove dust and other external 

contaminant (Ahmad et al., 2012). 

The collected fruits were then authenticated in the 

Botany Division of National Museum, Manila. 
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1.3 Collection of Duck Eggs 

Three (3) day old Anas platyrynchos fertilized eggs were 

purchased from R&M Balut Industry in Pateros, Metro Manila. 

The purchased eggs were stored in a box covered by several 

newspapers to ensure viability of eggs (Abletis, 2011). 

 

2.0 Preparation of Syzygium cumini Fruit Extract 

Six (6) kilograms of fully ripe berries of Syzygium cumini were 

carefully selected and washed thoroughly in distilled water for 

5 minutes. Three (3) kilograms fruit pulp were obtained when 

seeds of the ripe fruits were removed. Fruit pulp were softened 

by subjecting it into the blender, then extracted by subjecting 

1kg of pulp to 1L of distilled water and 70% ethanol (Bimakr et 

al., 2011 and Laghari et al., 2011)  respectively. The mixtures 

were filtered through Whatmann no. 1 filter paper and the 

squeezed marc was disregarded. The two extracts (aqueous and 

ethanolic) were then evaporated using rotary evaporator under 

reduced pressure at 60oC in Analytical Services Laboratory in 

Quezon City. After that, the extracts were placed in a sterile 

dark bottle and kept in the refrigerator until use (Hegazy and 

Ibrahium, 2012). Constant weight of the two extracts were also 

obtained. 

 

3.0 Phytochemical Analysis of Syzygium cumini Fruit 

Extract 

The extracts were analyzed following the procedures of Tariq 

and Reyaz (2013) to test for the alkaloids, saponins, tannins, 

terpenoids, flavonoids, glycosides, volatile oils and reducing 

sugar. 

 

3.1 Saponins 

Saponins was detected using froth test. One (1) gram of the 

sample was weighed in conical flask. Then, 10 ml of sterile 

distilled water was added to the sample and boiled for five (5) 
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minutes. The mixture was filtered and 2.5 ml of the filtrate was  

added to 10 ml sterile distilled water in a test tube. The test 

tube was vigorously shaken for 30 seconds and allowed to stand 

for 30 minutes. Honeycomb froth indicated the presence of 

saponins. 

 

3.2 Tannins 

A portion of the extract was diluted with water and three (3) to 

four (4) drops of 10% ferric chloride solution were added. A blue 

color indicated gallic tannin and green color indicated catecholic 

tannins. 

 

3.3 Reducing Sugars 

An aliquot of 0.5ml of plant extracts was added with 1ml of 

water and five (5) to eight (8) drops of Fehling’s solution and 

were heated over water bath. Brick red precipitate indicated 

the presence of reducing sugars.  

 

3.4 Glycosides 

Twenty five (25 milliliter) of diluted sulphuric acid was added 

to 5ml extract in a test tube and boiled for 15 minutes. This was 

cooled and neutralized with 10%NaOH, then 5ml of Fehling’s 

solution was added to the mixture. Red brownish precipitate 

indicated the presence of glycosides. 

 

3.5 Alkaloids 

Picric acid solution was added to 2ml of crude extract in a test 

tube. An orange coloration indicated the presence of alkaloids.  

 

3.6 Flavonoids 

Four (4) milliliter of the extract solution was treated with 1.5ml 

of 50% methanol solution. The solution was warmed and metal 

magnesium was added. To this solution, five (5) to six (6) drops 

of concentrated hydrochloric acid were added. Red color of the 



Carmelita P. Mapanao, Arianne P. Loba, Rosselle Joyce D. Desales- Antiteratogenic 

Property of Syzygium cumini (L.) Skeels (Duhat) Fruit Extract against 

Nicotine-Induced Anas platyrynchos Linn. (Duck) Embryo 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 9 / December 2017 

4871 

solution indicated the presence of flavonoids and orange color 

for flavones.  

 

3.7 Volatile Oils 

Two (2) milliliter of the extract were added with 0.1ml diluted 

NaOH and a small quantity of diluted HCl. A white precipitate 

indicated the presence of volatile oils.  

 

3.8 Terpenoids 

Four (4) milligrams of the extract was treated with 0.5 ml of 

acetic anhydride and 0.5ml of chloroform. Then this was added 

with concentrated solution of sulphuric acid. Red violet color 

indicated the presence of terpenoids. 

 

4.0 Preparation of Different Treatments 

 

4.1 Phosphate Buffer Saline Solution 

Phosphate buffered saline solution (PBS) is a non-toxic solution 

used in biological research. It helps in maintaining the constant 

pH. Thin film of PBS water binds to the surface of the solution 

which prevents it from denaturation.  For a one (1) liter of PBS 

with pH 7.4, 8 g of NaCl was added to 800 ml of distilled water. 

0.2 g of KCl was added to the solution together with 1.44 g of 

Na2HPO4 and 0.24 g of KH2PO4. The pH was then adjusted to 

7.4 with HCl. Distilled water was added to make a total volume 

of 1 liter (Sambrook et al., 1989).  

 As a negative control, 0.2 ml of PBS was injected to the 

air cell of duck egg and was labeled as PBS. It also served as 

diluents to nicotine and extracts (Khaldoyanidi et al., 2001).  

 

4.2 Nicotine Treatment 

One (1) ml of aliquot of 99% nicotine was diluted to 1000ml PBS 

to make 0.001% nicotine solution. 100µl of 0.001% nicotine 
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solution was used as positive control (Chandrakar et al., 2011). 

This treatment was labeled as (NIC). 

 

4.3 Syzygium cumini Fruit Extract Treatment 

2.5 mg, 5.0 mg and 10.0 mg of each Syzygium cumini extracts 

(extracts using 70% ETOH and distilled water) were weighed 

and diluted in beaker with 100ml PBS to produce dosage of 

25µg/ml, 50µg/ml and 100µg/ml respectively. Treatments with 

Syzygium cumini using 70% ETOH were labeled as A and 

treatments with Syzygium cumini using distilled water were 

labeled B. Dosage of 25µg/ml, 50µg/ml and 100µg/ml were 

labeled as 1, 2 and 3 respectively having A1, A2, A3, B1, B2, 

and B3. 

 

4.4 Syzygium cumini Fruit Extract and Nicotine 

Treatment 

To test for the anti-teratogenicity potential of Syzygium cumini 

aqueous and ethanolic extract against teratogen nicotine, 0.2ml 

of 25µg/ml, 50µg/ml and 100µg/ml were combined individually 

in respective test tubes with 100µl of 0.001% nicotine solution. 

Afterwards, the solutions were injected into the air cell of three 

(3) day duck embryo. These were labeled under treatments 

AN1, AN2, AN3, BN1, BN2 and BN3. 

 

 
Figure 1. Summary of the Different Treatments 
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5.0. Biological Assay 

 

5.1 Egg Candling 

Candling is the process of holding a strong light above or below 

the egg to observe the embryo (FAO Corporate Document 

Repository, 2014) and to separate infertile eggs from fertile one. 

Eggs were candled to determine the condition of the air cell, 

yolk and white. In this study, used duck embryos were candled 

before inoculation of treatments and after 15 day of incubation. 

 

5.2 Pre-inoculation and Inoculation Procedure 

The purchased three (3) day old Anas platyrynchos fertilized 

eggs were surfaced sterilized with 70% alcohol to avoid 

contaminants. A hole was made within the area of the air cell 

with a sharp and thick sterile lancet (Dalgic et al., 2009). There 

were fifteen (15) treatments (NT, PBS, NIC, A1, A2, A3, B1, B2, 

B3, AN1, AN2, AN3, BN1, BN2 and BN3) with five (5) samples 

for each replicates and were done in (3) trials. For the negative 

control group, the first set up was the normal incubation, 

without chemical or Syzygium cumini extract, and the second 

set up only contained 0.2 ml PBS. For the positive control 

group, it was treated with 100µl of 0.001% nicotine solution. 

Afterwards, different treatments were introduced to each 

corresponding eggs by using 1cc luer syringes (Miller et al., 

2001). After treatments were administered, a strip of 

conventional micropore were used to cover the hole where the 

injection was made (Boulland et al., 2010). The eggs were then 

labeled in the outer shell according to the injected treatments. 

The eggs that were treated were brought in R&M Balut 

Industry in Pateros, Metro Manila to be incubated at 37oC for 

fifteen (15) days (Chandrakar et al, 2011).  
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5.3 Embryo Collection 

The embryos were exposed after fifteen (15) days of incubation. 

The shells were chipped to create a wide opening for 

visualization of the embryo. The embryos were transferred to 

petri dishes for careful dissection of the allantoic stalk and 

other embryonic structure. Preservation of duck embryos were 

done using 10% formalin (Dalgic et al., 2009). 

 

5.4 Morphometric Analysis of Anas platyrynchos embryo 

Morphometric is one of the most dynamic and popular fields on 

the contemporary biological scene. It focuses on the 

quantitative characterization and analysis of morphological 

data (Elewa, 2004). There were nine (9) morphological 

characters that were analyzed and measured in this study 

namely head length, eye diameter, culmen length, neck length, 

body length, total body length, wing length, leg length and 

mass. 

Morphometric analysis of body measurements of the 

duck embro were taken as suggested by (Ojedapo et al., 2012; 

Francesch et al., 2011; Gueye et al., 1998; Solomon, 1996; and 

Ceballos et al., 1989). Head length was measured from the tip of 

the bill to the back of the embryo’s skull. Eye diameter was 

measured from its widest part. Culmen length was measured 

by gently placing the caliper jaw against the base of the skull or 

feathering where the measurement starts then slide the inner 

caliper jaw until it just contacts the distal tip of the bill. Neck 

length was measured from occipital condyle to the cephalic 

borders of the caracoids. Body length was measured from the 

base of the neck down to its tail. Total body length was 

measured from head of embryo to its tail. Wing length was 

taken from the distal portion of the carpus to the tip of the 

longest primary feather. Leg length was measured from tibia to 

the tip of the claw. Embryo mass was determined using 

weighing scale.  
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Figure 2. Measurements of duck embryos. (A) head length; (B) eye diameter; 

(C) culmen length; (D) neck length; (E) body length; (F) total body length; (G) 

wing length; and (H) leg length 

 

6.0 Statistical Analysis 

  

Gathered data were statistically analyzed using Kruskal-Wallis 

Test. Mann-Whitney U Test was used to compare the 

differences among varieties of means. 

 

RESULTS AND DISCUSSIONS 

 

Percentage Yield 

The concentrated duhat extract produced 71.0 g and 21.0 g 

crude extract with aqueous and 70% ethanol respectively. 

Aqueous crude extract has a total percentage yield of 7.1% 

while the ethanolic crude extract has 2.1%. The extract 

appeared as a solid paste with deep purple or black color and 

has a pleasant smell. The crude extracts were prepared at 

varied concentrations and were tested for presence of the 

different phytochemical constituents. 
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Phytochemical Screening 

In the study, the phytochemical screening was performed with 

aqueous and ethanolic extracts of the fruit of Syzygium cumini. 

The fruits of S. cumini were rich in saponins, tannins, reducing 

sugar, glycosides, alkaloids, flavonoids and terpenoids. The 

various phytochemical compounds detected are known to have 

beneficial importance in medicinal sciences. Based on the study 

conducted by Price et al. (1986), they stated that the primary 

action of saponins on cells cause a general increase in the 

permeability of the plasma membrane that makes it an 

effective barrier against noxious agents like nicotine especially 

at very high dose. Johnson et al., (2006) found that some 

saponins increase the permeability of intestinal mucosal cells in 

vitro, and inhibit active mucosal transport and facilitate uptake 

of substances that are normally not absorbed.  Studies have 

illustrated the beneficial effects of saponins on blood cholesterol 

levels, cancer, bone health and stimulation of the immune 

system.  Tannins were reported to have anticarcinogenic and 

antimutagenic potentials which may be related to their 

antioxidative property according to Chung et al., (1998). Also, it 

has a protective effect against nicotine since nicotine has a 

cancer causing property. Alkaloids with biological activity in 

humans affect the nervous system, particularly the action of 

chemical transmitters. It has been stated in one of the studies 

of Roja and Heble (1994) that alkaloids in duhat fruits has 

cancer chemopreventive action that can block, reverse or delays 

carcinogenesis before a development of a certain disease 

(Swami et al., 2012). It is also widely used because of its 

pharmacological activities including antihypersensitive effects, 

antiarrhythmic effects, antimalarial activity, anticancer 

actions, and antibiotic activities as stated by Saxena et al. 

(2013). The flavonoids have been referred to as nature’s 

biological response modifiers, because of their inherent ability 

to modify the body’s reaction to allergies and virus and their 



Carmelita P. Mapanao, Arianne P. Loba, Rosselle Joyce D. Desales- Antiteratogenic 

Property of Syzygium cumini (L.) Skeels (Duhat) Fruit Extract against 

Nicotine-Induced Anas platyrynchos Linn. (Duck) Embryo 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 9 / December 2017 

4877 

anti-allergic, antiinflammatory, anti-microbial and anti-cancer 

activities (Aiyelaagbe and Osamudiamen, 2009). Many 

researches have stated that flavonoids exhibit vasodilating 

action wherein it prevents the constriction of blood vessels 

whenever exposed to nicotine (Pietta, 2000). The terpenoids 

group show significant pharmacological activities, such as anti-

viral, anti-bacterial, anti-malarial, anti-inflammatory, 

inhibition of cholesterol synthesis and anti-cancer activities 

(Mahato and Sen, 1997). Studies suggested that long term 

consumption of diets rich in plant polyphenols offered some 

protection against development of cancers, cardiovascular 

diseases, and diabetes, osteoporosis and neurodegenerative 

diseases (Pandey and Rizvi, 2009). 

 

Table 1. Phytochemical constituents of Syzygium cumini fruit extract 

Phytochemical constituent ETOH Aq 

Saponins  + + 

Tannins  + + 

Reducing Sugars  +  - 

Glycosides  + - 

Alkaloids  +  + 

Flavonoids  +  +  

Volatile Oil  - - 

Terpenoids  +  +  

(+) Positive indicates presence of the phytoconstituent; (-) negative indicates 

absence of the phytoconstituent 

 

Morphological Parameters 

 

Head Length 

The negative control treatment (NT and PBS) have a normal 

size of 30.30 ± 0.20mm to 30.19 ± 0.20mm respectively. As with 

A1 to A3 treatments, there were a slight increase of the head 

length compare to the NT and PBS, with a measurement of 

30.72 ± 0.21 mm, 31.74 ± 0.15mm, and 31.68 ± 0.12 

respectively. It was observed in B1 to B3 treatments that the 

measurement of the head length was below the measurement in 
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the negative control treatment. The value of the measured head 

length was 30.07 ± 0.15mm, 30.08 ± 0.15, and 30.09 ± 0.18mm 

respectively. The data showed a significant decrease of the head 

length in the positive control treatment (NIC) of 22.03 ± 

1.39mm. The head length measured in AN1 (29.68±0.28mm), 

AN2 (29.51±0.42mm), AN3 (29.84±0.14mm) was observed to 

have decreased with respect to the measurement of the 

negative control treatment.  The measured head length of BN1, 

BN2, and BN3 treatments were 29.29 ± 0.33mm, 29.30 ± 

0.29mm,   29.59 ± 0.18mm respectively. The decrease in 

measurement was due to inducing the nicotine to the duck 

embryos together with the administration of the duhat crude 

extracts. 

 Multiple comparisons using the Mann-Whitney U Test 

showed that all of the negative control and treated groups were 

significant (α0.01>0.000) on the measured head length of the 

duck embryo when compared to the NIC group. Other groups 

that contain significant values were the groups A1 (α0.01>0.004), 

A2 (α0.01>0.000) and A3 (α0.01>0.000) when compared to the 

groups AN1, AN2, and AN3 respectively. This implies that the 

duhat extract altered the negative effects of nicotine in the 

head region. 
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Figure 3. Effect of the different treatments to duck embryo’s head length 

(HL). 
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Eye diameter 

The treatments under negative control (NT and PBS) have a 

measurement of 8.22 ± 0.07mm and 8.24 ± 0.06mm respectively 

in the left side eye diameter. While a value of 8.26 ± 0.07mm 

and 8.31 ± 0.06mm was measured in the right side eye 

diameter. Measurement of the eye diameter in the A1 to A3 

treatments as well as B1 to B3 treatments exceeded the eye 

diameter measured under the negative control treatments. For 

the left side eye diameter, values of 8.80 ± 0.08mm, 8.48 ± 

0.07mm, and 8.60 ± 0.09mm was measured in the duck embryos 

treated with A1, A2, and A3 treatments. Measurements of the 

right side eye diameter measured in the duck embryos treated 

with A1, A2, and A3 treatments were 8.81 ± 0.09mm, 8.51 ± 

0.06mm, and 8.61 ± 0.09mm respectively. With NIC treatment 

alone, the eye diameter went down to 7.71 ± 0.30mm and 7.66 ± 

0.61mm on the left and right side respectively. AN1 to AN3 

treatment has a value of 8.37 ± 0.08mm, 8.44 ± 0.12mm, and 

8.63 ± 0.08mm measured in the left side eye diameter 

respectively. Measured right side eye diameter of AN1 

(8.64±0.11mm), AN2 (8.65±0.17mm) and AN3 (8.69±0.04mm) 

showed an increase in the measurement of the right side eye 

diameter in respect to the measurements in the negative 

control.  

Results in the left side eye diameter showed that the 

only groups that contain significant values were B2 (α0.01>0.009) 

and B3 (α0.01>0.003) when compared to the NIC group. 

However, results in the right side eye diameter showed that 

there is no group that contains significant values when 

compared to NIC group. From this results, it can be inferred 

that only the Bx treatments showed efficacy in altering the 

malformations induced by nicotine. 
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Figure 4. Effect of the different treatments to duck embryo’s eye diameter 

(EDL/EDR). 

 

Culmen length 

For the culmen length, values of 14.04 ± 0.14mm and 13.92 ± 

0.13mm was measured in NT and PBS treatments. 

Measurements of 14.09 ± 0.14mm, 14.58 ± 0.08mm, and 14.69 ± 

0.08mm were measured in A1, A2, and A3 treatments. 

However, measurements in the B1 to B3 treatments is 

somehow below the NT value but still within the normal range. 

The measured culmen length in the duck embryos treated with 

B1, B2, and B3 were 13.82 ± 0.18mm, 13.85 ± 0.12mm and 

13.88 ± 0.12 mm respectively. Again, another proof of negative 

effect of NIC, the culmen length was decreased to 8.84±0.78.  

The treatments mixed with nicotine showed lower 

measurements compared to the negative control treatment. The 

values measured in AN1, AN2, and AN3 were 12.96 ± 0.24mm, 

13.17 ± 0.25, and 13.50 ± 0.13mm respectively. Values of 12.82 

± 0.29mm, 13.01 ± 0.21, and 13.29 ± 0.13mm were the 

measured culmen length of duck embryos under BN1, BN2, and 

BN3 treatments, respectively.   

All the groups showed significant difference (α0.01>0.000) 

in the beak length when compared to the NIC group. This 

implies that the duhat extract treatments altered the negative 

effects of nicotine in the beak region. 
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Figure 5. Effect of the different treatments to duck embryo’s culmen length 

(CL). 

 

Neck length 

The negative effect of NIC treatment was observed with the 

lowest measurement of 12.47 ± 1.77mm was compared to the 

NT and PBS which has a measurement of 23.93 ± 0.22mm and 

23.91 ± 0.24mm respectively. The duck embryos treated with 

duhat crude extract responded positively in the treatments 

administered. The measured culmen length were 24.46 ± 0.24 

mm, 25.04 ± 0.35 mm, and 25.42 ± 0.30 mm for A1, A2, and A3 

respectively. Mean values of AN1 (21.35±0.67 mm), AN2 (21.5 

±0.66 mm), AN3 (21.99±0.27 mm), BN1 (21.99 ± 0.27 mm), BN2 

(20.62 ± 0.43 mm) and BN3 (21.56 ± 0.44 mm) were observed to 

have decreased when compared to the Ax and Bx groups. 

Results of the Mann-Whitney U test showed that were 

significant values (α0.01>0.000) on the compared neck length of 

all the groups to the NIC group. The significant difference of all 

the groups compared to the NIC group implies that the duhat 

extract treatments were effective in altering the negative 

effects of nicotine in the neck region. 
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Figure 6. Effect of the different treatments to duck embryo’s neck length 

(NL). 

 

Body length  

The normal length of the body was observed in the NT and PBS 

group with mean values of 38.74 ± 0.43 mm and 38.24 ± 0.45 

mm respectively. A positive result of the duhat crude extract 

was observed in A1 to A3 group wherein it has exceeded the 

normal measurement of the body length in the NT and PBS 

groups. Duck embryos treated with A1 has mean value of 39.18 

± 0.47 mm for the body length, those treated with A2 has 40.03 

± 0.41 mm and duck samples treated with A3 has 40.64 ± 0.29 

mm. The B1 to B3 treatments were somehow below the NT 

value but still within the normal range. Mean values for the 

body length of the embryos treated with B1, B2, and B3 were 

37.86 ± 0.23 mm, 38.11 ± 0.86 mm, and 37.80 ± 0.41 mm 

respectively. As for the NIC group, same observation as with 

the previous parts of the duck embryos, the measurement of the 

body length decereased to 22.52 ± 1.61 mm. In the AN1 to AN3 

and BN1 to BN3 groups, it was observed that the measurement 

is below the normal body length but above the mean value 

observed in the NIC group. AN1 to AN3 and BN1 to BN3 

groups have a measurement ranging from 36.61 ± 0.72 mm 

(AN1) to 37.66 ± 0.30 mm (AN3) and 36.64 ± 0.54 mm (BN1) to 

37.44 ± 0.27 mm (BN3).  

There were significant values (α0.01>0.000) in all the 

groups when they were compared to the NIC group. The 
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significant difference of all the groups compared to NIC group 

showed the positive result of the duhat crude extract in 

preventing the negative effect of NIC. 
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Figure 7. Effect of the different treatments to duck embryo’s body length 

(BL). 

 

Total body length 

The total body length of duck embryos under NT and PBS 

group has a mean value of 80.61 ± 0.44 mm and 80.00 ± 0.30 

mm respectively. The duck embryos under A1 to A3 treatments 

have a total body length that exceeded the measurement in the 

NT and PBS groups. Duck embryos under A1, A2, and A3 have 

mean values of 80.68 ± 0.40 mm, 81.48 ± 0.41 mm, and 82.42 ± 

0.43 mm respectively. B1 to B3 treatments may have decreased 

the total body length of the duck embryos when compared to Ax 

and positive control treatments but the mean values were still 

within the normal range. Mean values of the total body length 

measured from duck embryos treated with Bx treatments were 

79.74 ± 0.38 mm (B1), 79.26 ± 0.84 mm (B2), and 79.86 ± 0.53 

mm (B3). As for the NIC group, the total body length decreased 

from 80.61 ± 0.44 mm (NT) to 49.86 ± 3.04 mm or almost 50% 

decrease compared to the normal value. However, mixed 

nicotine and ethanolic duhat crude extract (AN1, AN2, and 

AN3 treatments), and mixed nicotine and aqueous duhat crude 

extract (BN1, BN2, and BN3 treatments) improved the total 
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body length of the duck embryos from the mean value of 49.86 ± 

3.04 mm (NIC alone) to a range of 76.54 ± 1.13 mm (AN1) to 

78.14 ± 0.39 mm (AN3) and 76.77 ± 1.35 mm (BN1) to 77.92 ± 

0.52 mm (BN3). 

Statistical analysis showed that there is a significant 

difference (α0.01>0.000) in the total body length of all the groups 

when they were compared to the NIC group. This showed the 

antiteratogenic potential of duhat extract against nicotine. 
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Figure 8. Effect of the different treatments to duck embryo’s total body 

length (TBL). 

 

Wing length 

Next is the effect of different treatments to duck embryo’s wing 

length (L/R).   

Blue bar represents the left wing, while the violet is for 

the right wing of the duck. When it comes to the value at the 

left hand corner, the 1st details provided is for the left wing 

following by the measurement of the right wing. The mean 

values of the wing length in the NT and PBS groups ranges 

from (left wing) 12.38 ± 0.13 to 12.11 ± 0.14 and (right wing) 

12.39 ± 0.13 mm to 12.12 ± 0.15 mm. There was an increase in 

measurement of the wing length when it comes to the Ax and 

Bx treatments for both left and right wing. Duck embryos 

under Ax treatments have mean values of (A1) 12.32 ± 0.12 and 

12.32 ± 0.12 mm, (A2) 12.28 ± 0.15 and 12.29 ± 0.15 mm and 

(A3)12.92 ± 0.11 and 12.93 ± 0.12 mm for the left and right 
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wing respectively. The Bx groups has a mean value of (B1) 

12.15 ± 0.12 and 12.17 ± 0.13 mm, (B2) 12.55 ± 0.09 and 12.56 ± 

0.10 mm and (B3) 12.22 ± 0.11 and 12.21 ± 0.11 mm for the left 

and right wing respectively. The NIC group has the lowest 

measurement, the left wing measured 8.39 ± 0.87 while the 

right wing length measured 8.14 ± 1.02 mm. Measurement of 

the left and right wing length of duck embryos subjected to ANx 

and BNx treatments were 11.64 ± 0.10 and 11.59 ± 0.13 mm 

(AN1), 11.53 ± 0.23 and 11.66 ± 0.22 mm (AN2), 1.70 ± 0.15 and 

11.99 ± 0.15 mm (AN3), 11.37 ± 0.22 and 10.61 ± 0.80 mm 

(BN1), 11.65 ± 0.21 and 11.66 ± 0.22 mm (BN2), and 11.66 ± 

0.11 and 11.73 ± 0.15 mm (BN3).   

Results showed that were significant values (α0.01>0.000) 

on the compared length on both left and right side of the wing 

in all the groups to the NIC group. The significant difference of 

all the groups compared to NIC group showed the activity of 

duhat crude extract in altering the malformations induced in 

the wing region by the nicotine treatment. 
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Figure 9. Effect of the different treatments to duck embryo’s wing length 

(WLL/WLR). 

 

Leg length 

The leg length of the NT group has a mean value of 23.77 ± 0.28 

(left) and 23.76 ± 0.28 mm (right) while the PBS group has a 

mean value of 23.31 ± 0.27 (left) and 23.29 ± 0.27 mm (right). 

Duck embryos administered with the NIC treatment has mean 
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values of 13.71 ± 1.92 (left leg) and 14.09 ± 1.87 mm (right leg). 

With the ethanolic and aqueous duhat extract administered, 

the leg length of the duck embryos exceeded the measurement 

in the NT and PBS groups. Duck embryos subjected to Ax 

treatments have mean values of (A1) 23.63 ± 0.12 and 23.66 ± 

0.12 mm, (A2) 24.14 ± 0.28 and 24.07 ±0.29 mm, and (A3) 24.30 

± 0.38 and 24.27 ± 0.39 mm while embryos subjected to Bx 

treatments have mean values of (B1) 23.42 ± 0.15 and 23.45 ± 

0.16 mm, (B2) 24.09 ± 0.25 and 24.08 ± 0.25 mm, and (B3) 24.02 

± 0.22 and 24.06 ± 0.22 mm in the left and right wing. However, 

ANx and BNx groups has a lower measurement when compared 

to NT and PBS groups, but the measurements were way above 

the results of the NIC group. Duck embryos under ANx 

treatments have mean values for the leg length that ranges 

from 21.37 ± 0.28 to 21.85 ± 0.37 (left leg) and 21.53 ± 0.29 mm 

to 21.84 ± 0.36mm (right leg). On the other hand, duck embryos 

under BNx treatments have mean values for the leg length that 

ranges from 20.94 ± 0.55 to 21.58 ± 0.43 (left leg)  and 21.09 ± 

0.55mm to 21.66 ± 0.37 mm (right leg). 

There were significant difference (α0.01>0.000) on the 

compared length on both left and right side of the leg in all the 

groups to the NIC group. The significant difference of all the 

groups compared to NIC group showed the activity of duhat 

crude extract in altering the malformations induced in the leg 

region by the nicotine treatment. 
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Figure 10. Effect of the different treatments to duck embryo’s leg length 

(LLL/LLR). 
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Body Mass  

As for the body mass, the NT and PBS groups has mean values 

of 10.48 ± 0.23 mm and 10.15 ± 0.12 mm respectively. The Ax 

and Bx groups exceeded the result of the NT and PBS groups. 

Duck embryos administered with Ax treatments has mean 

values for the body mass that ranges from 10.41 ± 0.20 mm to 

11.79 ± 0.16 mm. On the other hand, Bx groups has mean 

values for the body mass that ranges from 10.03 ± 0.11 mm to 

10.39 ± 0.20mm. However, the measurement of the body mass 

of NIC group went down to 3.66 ± 0.59 mm or almost 70% 

decrease on the weight when compared to the negative control 

group. This is so far the lowest result for NIC compared to the 

other part of the duck embryo. The body mass somehow 

improved when ANx and BNx treatments were administered in 

the duck embryos. The AN3 group showed the highest increase 

in the body mass with a mean value of 10.06 ± 0.15mm. BN3 

has the highest mean value of 9.82 ± 0.14mm when compared to 

other BNx groups. 

All of the negative control and treated groups showed 

significant values (α0.01>0.000) on the measured body mass of 

the duck embryo when compared to the NIC group. This 

showed the activity of duhat crude extract in weight loss 

induced by the nicotine treatment. 
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Figure 11. Effect of the different treatments to duck embryo’s body mass 

(BM). 

 



Carmelita P. Mapanao, Arianne P. Loba, Rosselle Joyce D. Desales- Antiteratogenic 

Property of Syzygium cumini (L.) Skeels (Duhat) Fruit Extract against 

Nicotine-Induced Anas platyrynchos Linn. (Duck) Embryo 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 9 / December 2017 

4888 

From the gathered data, it can be observed that there were 

differences in the morphological parameters measured on each 

group. This was supported when the data were run statistically, 

the effects of both ethanolic and aqueous Syzygium cumini 

extracts with nicotine showed significant difference in the 

embryos measured head width (HW), culmen length (CL), neck 

length (NL), body length (BL), total body length (TBL), left and 

right wing (WLL and WLR), left and right leg (LLL and LLR) 

and body mass (BM). The only morphological parameter that 

treatments did not show significant difference between the 

groups of treated duck embryo with nicotine and duhat crude 

extract, using 70% ETOH (AN1. AN2, and  AN3 treatments) 

and the duck embryos treated with mixed nicotine and duhat 

crude extract using an aqueous solution, were the eye diameter 

(left and right).  The two traits (EDL and EDR) were the only 

parameters that did not contain differences between the two 

groups ANx and BNx when they were being compared to the 

NIC group. To support the statistical data,   the observed 

abnormalities were gathered. Kruskal-Wallis Test shows the 

duhat crude extract, using 70% ETOH (AN1, AN2, and AN3 

treatments) has lower percentage of abnormalities found than 

the duck embryos treated with mixed nicotine and aqueous 

duhat extract ( BN1, BN2, and BN3).  

Reason behind this was due of the kind of extractant 

used, wherein 70% ETOH was more concentrated and has more 

yield of the extract obtained. Moreover, results showed that the 

reduction of abnormalities decreases as the dosage of both ANx 

and BNx treatments   increased on treatments with nicotine. 

Results from multiple comparisons of all the treatments showed 

that both ethanolic and aqueous duhat extracts (A1, B1, B2, 

and B3) did not result statistically siginificant numbers when 

compared to the negative control groups (both the NT and PBS   

groups) except for A2 and A3;  indicating that the extracts were 

nonteratogenic. 
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Significant values were attained in most of the parameters by 

treatments when compared to the NIC group (α0.01>0.000) 

except for the EDL and EDR parameters wherein only B2 

(α0.01>0.009), and B3 (α0.01>0.003) groups showed significant 

difference. 

Statistical analysis shows that the higher the 

concentration of the extract mixed with nicotine, the higher the 

possibility that it will get significant values when compared to 

the NIC group. 

 

Table 2. The Average Morphological Traits Measured from the Duck 

Embryos in Different Treatments 

Duck Embryo 

Body Parts 

Treatments 

NT PBS 

NICOTI

NE A1 A2 A3 B1 B2 B3 

*Head length 

30.30 ± 

0.20a 

30.19 ± 

0.20b 

22.03 ± 

1.39c 

30.72 ± 

0.21d 

31.74 ± 

0.15e 

31.68 ± 

0.12f 

30.07 ± 

0.15g 

30.08 ± 

0.15h 

30.09 

±0.18i 

*Eye Diameter 

(L) 

8.22 ± 

0.07a 

8.24 ± 

0.06b 

7.71 ± 

0.30c 

8.80 ± 

0.08d  

8.48 ± 

0.07e 

8.60 ± 

0.09f 

8.68 

±0.09g 

8.75 ± 

0.07g 

8.83 ± 

0.11g 

*Eye Diameter 

(R) 

8.26± 

0.07a 

8.31 ± 

0.06a 

7.66 ± 

0.61a 

8.81 ± 

0.09a 

8.51 ± 

0.06a 

8.61 ± 

0.09a 

8.76 ± 

0.09a 

8.72 ± 

0.07a 

8.79 ± 

0.13a 

 

*Culmen Length 

14.04 ± 

0.14a 

13.92 ± 

0.13b 

8.84 ± 

0.78c 

14.09 ± 

0.14d 

14.58 ± 

0.08e 

14.69± 

0.08f 

13.82 ± 

0.18g 

13.85 

±0.12h 

13.88 ± 

0.12i 

 

*Neck Length 

23.93 ± 

0.22a 

23.91 ± 

0.24b 

12.47 ± 

1.77c 

24.46 ± 

0.24d 

25.04 ± 

0.35e 

25.42 ± 

0.30f 

23.17 ± 

0.18g 

23.22 ± 

0.26h 

23.65 ± 

0.21i 

 

*Body Length 

38.74 ± 

0.43a 

38.24 ± 

0.45b 

22.52 ± 

1.61c 

39.18 ± 

0.47d 

40.03 ± 

0.41e 

40.64 ± 

0.29f 

37.86 ± 

0.23g 

38.11 ± 

0.86h 

37.80 ± 

0.41i 

*Total Body 

Length 

80.61 ± 

0.44a 

80.00 ± 

0.30b 

49.86 ± 

3.04c 

80.68 ± 

0.40d 

81.48 ± 

0.41e 

82.42 ± 

0.43f 

79.74 ± 

0.38g 

79.26 ± 

0.84h 

79.86 ± 

0.53i 

 

*Wing Length (L) 

12.38 ± 

0.13a 

12.11 ± 

0.14b 

8.39 ± 

0.87c 

12.32 ± 

0.12d 

12.28 ± 

0.15e 

12.92 ± 

0.11f 

12.15 ± 

0.12g 

12.55 ± 

0.09h 

12.22 ± 

0.11i 

 

*Wing Length (R) 

12.39 ± 

0.13a 

12.12 ± 

0.15b 

8.14 ± 

1.02c 

12.32 ± 

0.12d 

12.29 ± 

0.15e 

12.93 ± 

0.12f 

12.17 ± 

0.13g 

12.56 ± 

0.10h 

12.21 ± 

0.11i 

 

*Leg Length (L) 

23.77 ± 

0.28a 

23.31 ± 

0.27b 

13.71 ± 

1.92c 

23.63 ± 

0.12d 

24.14 ± 

0.28e 

24.30 ± 

0.38f 

23.42 ± 

0.15g 

24.09 ± 

0.25h 

24.02 ± 

0.22i 

 

*Leg Length (R) 

23.76 ± 

0.28a 

23.29 ± 

0.27b 

14.09 ± 

1.87c 

23.66 ± 

0.12d 

24.07 

±0.29e 

24.27 ± 

0.39f 

23.45 ± 

0.16g 

24.08 ± 

0.25h 

24.06 ± 

0.22i 

 

*Body Mass 

10.48 ± 

0.23a 

10.15 ± 

0.12b 

3.66 ± 

0.59c 

10.41 ± 

0.20d 

11.52 ± 

0.18e 

11.79 ± 

0.16f 

10.03 ± 

0.11g 

10.22 ± 

0.17h 

10.39 ± 

0.20i 

*Comparison of morphological character from the different treatments 

*Values are reported as mean ± Standard error; means in columns followed by different 

superscripts are significantly different from each other. 

 
Positive Control (Nicotine = 100μl of 0.001% Nicotine); Negative Control (NT = no 

treatment; PBS = contain 0.2ml Phosphate-Buffered Solution) 

 

Syzygium cumini Extract 

 A1 = 0.2ml of 25μg/ml Syzygium cuminiextract using, 70% ETOH 

 B1 = 0.2ml of 25μg/ml Syzygium cuminiextract using aqueous 

 A2 = 0.2 ml of 50μg/ml Syzygium cuminiextract using, 70% ETOH 

 B2 = 0.2ml of 50μg/ml Syzygium cuminiextract using aqueous 
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 A3 = 0.2ml of 100μg/ml Syzygium cuminiextract using, 70% ETOH 

 B3 = 0.2ml of 100μg/ml Syzygium cuminiextract using aqueous 

 

Table 3. The Average Morphological Traits Measured from the Duck 

Embryos in Different Treatments 

Duck Embryo 

Body Parts 

Treatments 

 

NT PBS 

NICOT

INE AN1 AN2 AN3 BN1 BN2 BN3 

*Head length 

30.30 ± 

0.20a 

30.19 ± 

0.20b 

22.03 ± 

1.39c 

29.68 ± 

0.28d 

29.51 ± 

0.42e 

29.84 ± 

0.14f 

29.29 ± 

0.33g 

29.30 ± 

0.29h 

29.59 ± 

0.18i 

*Eye Diameter 

(L) 

8.22 ± 

0.07a 

8.24 ± 

0.06b 

7.71 ± 

0.30c 

8.37 ± 

0.08d 

8.44 ± 

0.12e 

8.63 ± 

0.08f 

8.03 ± 

0.60g 

8.53 ± 

0.19h 

8.46 ± 

0.09i 

*Eye Diameter 

(R) 

8.26 ± 

0.07a 

8.31 ± 

0.06b 

7.66 ± 

0.61c 

8.64 ± 

0.11d 

8.65 ± 

0.17e 

8.69 ± 

0.04f 

8.60 ± 

0.16g 

8.52 ± 

0.18h 

8.47 ± 

0.09i 

*Culmen 

Length 

14.04 ± 

0.14a 

13.92 ± 

0.13b 

8.84 ± 

0.78c 

12.96 ± 

0.24d 

13.17 ± 

0.25e 

13.50 ± 

0.13f 

12.82 ± 

0.29g 

13.01 ± 

0.21h 

13.29 ± 

0.13i 

*Neck Length 

23.93 ± 

0.22a 

23.91 ± 

0.24b 

12.47 ± 

1.77c 

21.35 ± 

0.67d 

21.51 ± 

0.66e 

21.99 ± 

0.27f 

21.29 ± 

0.57g 

20.62 ± 

0.43h 

21.56 ± 

0.44i 

*Body Length 

38.74 ± 

0.43a 

38.24 ± 

0.45b 

22.52 ± 

1.61c 

36.61 ± 

0.72d 

36.72 ± 

0.60e 

37.66 ± 

0.30f 

36.64 ± 

0.54g 

36.58 ± 

0.83h 

37.44 ± 

0.27i 

*Total Body 

Length 

80.61 ± 

0.44a 

80.00 ± 

0.30b 

49.86 ± 

3.04c 

76.54 ± 

1.13d 

76.14 ± 

1.48e 

78.14 ± 

0.39f 

76.77 ± 

1.35g 

76.33 ± 

1.28h 

77.92 ± 

0.52i 

*Wing Length 

(L) 

12.38 ± 

0.13a 

12.11 ± 

0.14b 

8.39 ± 

0.87c 

11.64 ± 

0.10d 

11.53 ± 

0.23e 

11.70 ± 

0.15f 

11.37 ± 

0.22g 

11.65 ± 

0.21h 

11.66 ± 

0.11i 

*Wing Length 

(R) 

12.39 ± 

0.13a 

12.12 ± 

0.15b 

8.14 ± 

1.02c 

11.59 ± 

0.13d 

11.66 ± 

0.22e 

11.99 ± 

0.15f 

10.61 ± 

0.80g 

11.66 ± 

0.22h 

11.73 ± 

0.15i 

*Leg Length 

(L) 

23.77 ± 

0.28a 

23.31 ± 

0.27b 

13.71 ± 

1.92c 

21.37 ± 

0.28d 

21.53 ± 

0.45e 

21.85 ± 

0.37f 

20.94 ± 

0.55g 

21.46 ± 

0.49h 

21.58 ± 

0.43i 

*Leg Length 

(R) 

23.76 ± 

0.28a 

23.29 ± 

0.27b 

14.09 ± 

1.87c 

21.53 ± 

0.29d 

21.48 ± 

0.42e 

21.84 ± 

0.36f 

21.09 ± 

0.55g 

21.35 ± 

0.48h 

21.66 ± 

0.37i 

*Body Mass 

10.48 ± 

0.23a 

10.15 ± 

0.12b 

3.66 ± 

0.59c 

9.82 ± 

0.37d 

9.75 ± 

0.38e 

10.06 ± 

0.15f 

9.28 ± 

0.46g 

9.87 ± 

0.16h 

9.82 ± 

0.14i 

 
*Comparison of morphological character from the different treatments 

*Values are reported as mean ± Standard error; means in columns followed by different 

superscripts are significantly different from each other. 

 

Positive Control (Nicotine = 100μl of 0.001% Nicotine); Negative Control (NT = no 

treatment; PBS = contain 0.2ml Phosphate-Buffered Solution) 

 

Syzygium cumini Extract with 100μl of 0.001% Nicotine 

 AN1 = 0.2ml of 25μg/ml Syzygium cuminiextract using, 70% ETOH 

 BN1 = 0.2ml of 25μg/ml Syzygium cuminiextract using aqueous 

 AN2 = 0.2 ml of 50μg/ml Syzygium cuminiextract using, 70% ETOH 

 BN2 = 0.2ml of 50μg/ml Syzygium cuminiextract using aqueous 

 AN3 = 0.2ml of 100μg/ml Syzygium cuminiextract using, 70% ETOH 

 BN3 = 0.2ml of 100μg/ml Syzygium cuminiextract using aqueous 
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Abnormality Occurrence 

 

Positive Control 

 

Embryos treated with Nicotine 

The positive control group treated with nicotine was used as a 

standard for abnormal duck embryo development. Blood 

clotting in the head region were commonly observed in this 

group. Various embryo exhibited abnormalities such as 

microcephaly (93.33%), open brain (33.33%), and unnatural 

head orientation (66.67%). Most duck samples in this group 

have flat eyes (86.67%) and few have no eyelids (26.67%) while 

one of the duck sample exhibited the absence of an eye (6.67%). 

Almost all of the embryos in this group exhibited beak 

malformations. Short beak was observed in 93.33% of the 

embryos, curved beak was observed in 80% of the samples. 

Almost all of the embryos has shorter than normal neck 

(93.33%) while one exhibited longer than normal neck (6.67%)  

when compared to the neck measurements on the untreated 

group. 100% of the duck embryos was observed to exhibit 

unproportioned body while 73.33% has an exposed visceral 

organ. Some of the duck samples also exhibit white colored body 

(26.67%), while 20% have swollen body. The forelimbs of 66.67% 

of the embryos were observed to exhibit short wings while 

46.67% have malformed wings. Most of the embryos exhibited 

short malformed legs (93.33%) while some were observed to 

have no legs (26.67%). 
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Figure 12. Photograph of an 18 day old duck embryos under the positive 

control group. (a)has flat eyes, no eyelids, malformed beak, (b) has unnatural 

head orientation, microcephaly, short neck (c) has microcephaly, flat eyes, no 

eyelids, malformed beak, short neck, and blood clot in the body. Scale bar = 

15mm 

 

Negative Control 

 

Untreated Duck Embryo 

No treatment was administered in this group that was used as 

a standard for normal duck embryo development. After fifteen 

days of incubation, duck samples in this group were found to 

exhibit no abnormalities.   

 

Embryos treated with Phosphate Buffer Solution 

The PBS group was another negative control group which also 

served as a standard for normal duck embryo development. 

This group was also found to develop normally and with no 

abnormalities.   

 
Figure 13. Photograph of an 18 day old duck embryos under the negative control 

group. Embryos under this group contain no morphological defects nor abnormalities (a) 

belongs to the untreated group (NT); (b) belongs to the group with Phosphate Buffered 

Saline (PBS). Scale bar = 15mm 
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Duck Embryos treated with Syzygium cumini Ethanolic 

Extract Only 

Duck embryos developed normally upon administration of the 

Ax treatments and no abnormalities were observed. 

 

 
Figure 14. Photograph of 18 day old duck embryos treated with Syzygium 

cumini extract using 70% ETOH. (a) Belongs to the group treated with 

25µg/ml Syzygium cumini extract; (b) embryo under the group treated with 

50µg/ml Syzygium cumini extract; (c) under the group with 100µg/ml 

Syzygium cumini extract. Scale bar = 15mm 

 

Duck Embryos treated with Syzygium cumini Aqueous 

Extract Only 

Same results were observed in the duck embryos that were 

subjected to Bx treatments. No abnormalities were observed in 

the embryos. 

 

 
Figure 15. Photograph of 18 day old duck embryos treated with Syzygium 

cumini extract using aqueous. (a) Belongs to the group treated with 25µg/ml 

Syzygium cumini extract; (b) embryo under the group treated with 50µg/ml 

Syzygium cumini extract; (c) under the group with 100µg/ml Syzygium cumini 

extract. Scale bar = 15mm 
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Duck Embryos with Nicotine and Syzygium cumini 

Ethanolic Extract 

 

Embryos treated with Nicotine and 25µg/ml Syzygium 

cumini, using 70% ETOH 

The abnormalities observed in this group are the same with the 

positive control group but with lower occurrence. Various 

deformities in the head were observed in the duck embryos 

wherein 53.33% exhibited unnatural head orientation, 13.33% 

exhibited microcephaly, and 6.67% have an open brain. Flat 

eyes were observed in 26.67% of the embryos and some 

exhibited the absence of eyelids (13.33%). The beak was 

observed to be short in 40% of the samples while curved beak 

was observed in 13.33% of the samples. Abnormalities in the 

neck were observed to be twitched in 53.33% of the samples and 

a shorter neck when compared to the negative control group 

was observed in 66.67% of the embryos. There is a lower 

occurrence (20%) of unproportioned and swollen body in this 

group compared with the positive group. 26.67% of the embryos 

have wing malformations while 13.33% of the embryos have 

short wings when compared to the embryos under the negative 

control group. Shorter than normal leg length was also 

observed in 53.33% of the duck samples. Blood clotting in the 

body was observed 26.67% of the samples. 

 

Embryos treated with Nicotine and 50µg/ml Syzygium 

cumini, using 70% ETOH 

Half of the embryos in this group were observed to have 

unnatural head orientation (60%) and few exhibit microcephaly 

(20%). Flat eyes were observed in 13.33% of the embryos with 

lower occurrence compared to the embryos administered with 

A1 treatment. Malformations in the beak such as curved beak 

(13.33%) and short beak (26.67%) were observed in the embryos 

but with lower occurrence compared to the positive control 
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group and the A1 group. Abnormalities in the neck of 53.33% of 

the embryos in this group were also observed to be twitched and 

40% have short neck. Few (26.67%) duck samples were 

observed to exhibit unproportioned and 13.33% have swollen 

body in this group. Malformations in the wing were observed in 

13.33% of the embryos. Short legs were also observed in 46.67% 

of the duck samples. Lower occurrence (13.33%) of blood 

clotting in the body compared to NIC and AN1 group.  

 

Embryos treated with Nicotine and 100µg/ml Syzygium 

cumini, using 70% ETOH 

Fewer abnormalities were observed in this group compared to 

groups AN1 and AN2. No deformation was observed in the 

head. Flat eyes were observed in 13.33% of the duck embryos. 

The beak of 20% of the embryos was observed to be short and 

slightly curved. Abnormalities in the neck were also observed to 

be twitched in 53.33% of the embryos and short in 40% of the 

samples. 6.67% of the duck samples exhibited an 

unproportioned body in this group. The same 6.67% of the 

sample from this group exhibited a malformation in the wing. 

Short leg was also observed in 40% of the duck samples while 

13.33% have blood clot in the body. 

 

 
Figure 16. Photograph of 18 day old duck embryos treated with mixed 

nicotine and 25µg/ml Syzygium cumini using 70% ETOH. Both have blood clot 

in the head region and flat eyes. (a) Microcephaly, short neck, short wings and 

legs (b) open brain, no eyelids, twitched neck, and swollen body. Scale bar = 

15mm 
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Figure 17. Photograph of 18 day old duck embryos treated with mixed 

nicotine and 50µg/ml Syzygium cumini using 70% ETOH. Both have blood clot 

in the head region and short beak. (a) Microcephaly, no eyelids and short wing 

(b) twitched neck. Scale bar = 15mm 

 

 
Figure 18. Photograph of an 18 day old duck embryos treated with mixed 

nicotine and 100µg/ml Syzygium cumini using 70% ETOH. Both embryos 

have twitched neck. (a) malformed wing (b) flat eyes, short wing. Scale bar = 

15mm 

 

Duck Embryos with Nicotine and Syzygium cumini 

Aqueous Extract 

 

Embryos treated with Nicotine and 25µg/ml Syzygium 

cumini using Aqueous  

The embryos in this group exhibited abnormalities that were 

almost the same with AN1 group. Some have unnatural head 

orientation (40%) and others exhibit microcephaly (20%). Flat 

eyes were observed in 33.33% of the embryos while 6.67% was 

observed to exhibit the absence of an eye. Most of the embryos 

in this group have short beak (46.67%) while some have curved 

beak (13.33%). The neck of 46.67% was observed to be twitched 



Carmelita P. Mapanao, Arianne P. Loba, Rosselle Joyce D. Desales- Antiteratogenic 

Property of Syzygium cumini (L.) Skeels (Duhat) Fruit Extract against 

Nicotine-Induced Anas platyrynchos Linn. (Duck) Embryo 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 9 / December 2017 

4897 

while 53.33% of the samples have shorter than normal neck 

when compared to the negative control group. Malformations in 

the body were observed in some of the duck embryos wherein 

such as white colored body (13.33%), unproportioned body 

(20%), and swollen body (13.33%). An embryo (6.67%) was 

observed to have no wing while 33.33% have short wings. Short 

legs was observed in 60% of the duck samples. 33.33% have 

blood clot in the head region while 26.67% were observed to 

have excessive weight loss when compared to the positive 

control and Bx groups. 

 

Embryos treated with Nicotine and 50µg/ml Syzygium 

cumini using Aqueous  

Head abnormalities have lower occurrence when compared to 

NIC and BN1 groups. Unnatural head orientation was observed 

in 20% of the embryos while 6.67% exhibit microcephaly and 

has an open brain. 13.33% of the samples have flat eyes while 

6.67% was observed to exhibit the absence of an eyelid. There 

was lower occurrence of short and curved beak in this group 

when compared to the NIC and BN1 group. Short beak was 

observed in 33.33% of the embryos while 6.67% has curved 

beak. The embryos exhibited twitched neck (53.33%) that was 

while some have short neck (73.33%). Malformations such as 

white colored body (6.67%), unproportioned body (33.33%), and 

swollen body (20%) were observed in the duck embryos in this 

group. 20% of the samples have short wings while 13.33% have 

malformed wings. Short legs observed in 46.67% of the 

embryos, 20% have blood clot in the head region while others 

have excessive weight loss (33.33%) when compared to the 

positive control, Ax, and Bx groups.  
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Embryos treated with Nicotine and 100µg/ml Syzygium 

cumini using Aqueous  

The embryos in this group exhibited fewer abnormalities (57%) 

compared with the BN1 and BN2 groups.  Some embryos were 

observed to exhibit microcephaly (6.67%). Flat eyes were the 

only abnormality in the eye part that were observed in 26.67% 

of the embryos. Few embryos in this group have short beak 

(26.67%) while others have twitched neck (60%), and short neck 

(53.33%). One of the duck samples exhibit white colored body 

(6.67%) and some have swollen body (13.33%). An embryo was 

observed to have malformed wing (6.67%) while some have 

short wings (13.33%). Short legs were observed 53.33% of the 

duck samples and 6.67% have a malformed leg. Only 20% of the 

samples have blood clot in the head region. 

 

 
Figure 19. Photograph of 18 day old duck embryos treated with mixed 

nicotine and 25µg/ml Syzygium cumini using aqueous. Both have 

microcephaly and flat eyes (a) no eyelids, twitched neck, short beak and wing 

(b) blood clot in the head region, curved beak, and white colored body. Scale 

bar = 15mm 
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Figure 20. Photograph of 18 day old duck embryos treated with mixed 

nicotine and 50µg/ml Syzygium cumini using aqueous. (a) open brain, flat 

eyes, twitched neck (b) flat eyes, blood clot in the head region and white 

colored body. Scale bar = 15mm 

 

 
Figure 21. Photograph of 18 day old duck embryos treated with mixed 

nicotine and 50µg/ml Syzygium cumini using aqueous. Both have twitched 

neck, (a) has flat eyes (b) has white colored body. Scale bar = 15mm 

 

Table 4. Percentage of Abnormalities Found on Treated 3-Day Old 

Duck Embryo After 15 Day Incubation 
 

Part 

 

Abnormalities 

 

 

No. of Samples 

 

Negative Control Positive Control 

Treatments 

 

NT PBS NIC AN1 AN2 AN3 BN1 BN2 BN3 

Head Microcephaly 15 0 0 14 2 3 0 3 3 1 

 

Open brain 15 0 0 5 1 1 0 0 1 0 

 

Unnatural head orientation 15 0 0 10 8 9 4 6 11 3 

Eyes Flat eyes 15 0 0 13 4 2 2 5 2 4 

 

No eyelids 15 0 0 4 2 0 0 2 1 0 

 

Eye absent 15 0 0 1 0 0 0 1 0 0 

Beak Curve beak 15 0 0 12 2 2 0 2 1 0 

 

Short beak 15 0 0 14 6 4 3 7 5 4 

Neck Twisted 15 0 0 8 8 8 8 7 8 9 

 

Neck longer than normal 15 0 0 1 0 0 0 0 0 0 

 

Neck shorter than normal 15 0 0 14 10 6 6 8 11 8 

Body Unproportioned 15 0 0 15 3 4 1 3 5 0 

 

Exposed organ 15 0 0 11 0 0 0 0 0 0 

 

White colored 15 0 0 4 3 0 0 2 1 1 

 

Swollen body 15 0 0 3 3 2 3 2 3 2 

Wing Wing absent 15 0 0 3 0 0 0 1 0 0 

 

Short wing 15 0 0 10 2 3 0 5 3 2 

 

Malformed 15 0 0 7 4 2 1 3 2 1 

Leg Leg absent 15 0 0 4 0 0 0 0 0 0 

 

Short leg 15 0 0 14 8 7 6 9 7 8 

 

Malformed 15 0 0 6 2 0 0 2 0 1 

Others Blood clot 15 0 0 8 4 2 2 5 3 3 

 

Weight loss 15 0 0 15 2 3 0 4 5 0 

Percentage of Abnormalities = No. of abnormalities occurred in a group / total no. of abnormalities present x 100 0 0 100% 78% 65% 44% 83% 74% 57% 

(Positive Control) NIC = 100μl of 0.001% Nicotine;  

(Negative Control)  NT = no treatment; PBS = contain 0.2ml Phosphate-

Buffered Solution 
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Syzygium cumini Extract with 100μl of 0.001% Nicotine 

 AN1 = 0.2ml of 25μg/ml Syzygium cuminiextract using, 70% ETOH 

 BN1 = 0.2ml of 25μg/ml Syzygium cuminiextract using aqueous 

 AN2 = 0.2 ml of 50μg/ml Syzygium cuminiextract using, 70% ETOH 

 BN2 = 0.2ml of 50μg/ml Syzygium cumini extract using aqueous 

 AN3 = 0.2ml of 100μg/ml Syzygium cuminiextract using, 70% ETOH 

 BN3 = 0.2ml of 100μg/ml Syzygium cumini extract using aqueous 

 

Malformations and abnormalities in embryo were induced by 

the teratogen nicotine. Nicotine has long been known to have 

teratogenic effects on embryos, but as research progressed more 

and more detrimental consequences to fetal development 

continued to be discovered. Use of products containing nicotine 

during pregnancy greatly increased the chances of miscarriage, 

impede lung and brain development, alter signaling pathways 

and paracrine factor levels in the fetal environment, produce 

problems with placental attachment and blood flow, and are 

associated with low birth weight babies, premature births, cleft 

palates, Sudden Infant Death Syndrome (SIDS), increased 

cancer risk, cognitive impairments and behavioral disorders 

(Maritz & Harding, 2011; Wickström, 2007).  

 Study by Joschko et al. (1991) in rat embryos confirmed 

that nicotine leads to growth retardation, and, in addition, 

demonstrated that development of the nervous system, 

particularly the forebrain, as well as the branchial arches was 

impaired, possibly leading to microcephaly and cleft palate 

respectively in term fetuses. Research in rats indicates that 

exposure of the fetus to nicotine during pregnancy results in 

delayed and abnormal brain development and behavioral 

disturbances in the newborn which may extend into 

adolescence (Slotkin et al., 2006).  

  Nicotine could reduce oxygen and nutrient availability to 

the fetus by reducing placental blood flow, and could directly 

affect neuronal and other cell development. Children of smokers 

have an increased risk of Sudden Infant Death and this could 

be contributed to by nicotine exposure in utero. Furthermore, 
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one animal study showed that the offspring of rats exposed to 

nicotine prenatally were unable to mount an appropriate 

cardiorespiratory response to a hypoxic challenge, linking 

nicotine administration in the animal model to SIDS (Slotkin et 

al., 1995). Suggested mechanisms for nicotine action include 

the possibility that the highly lipid soluble teratogen may exert 

its effects directly on the membranes or indirectly through 

oxidative membrane damage (Joschko et al., 1991).  Cellular 

disruption and necrosis occurred in the neuroepithelium and 

underlying mesenchyme, with the effect being dose dependent. 

Ultrastructurally, there was severe disruption of cell and 

organelle membranes, with many healthy cells containing 

engulfed, whole condensed or remnants of dead cells. Research 

demonstrates that nicotine acts as a nervous system teratogen 

leading to gross and cellular dysmorphology. 

  In terms of the percent of abnormalities that occurred in 

each treatment, it can be depicted that the highest percentage 

of abnormality was seen in NIC group which garnered 100%. 

Second is the BN1 group having 83% abnormalities, followed by 

the AN1 group having 78%. The BN2 group have 74% and the 

AN2 group have 65% abnormalities observed. Lesser 

abnormalities were observed in BN3 having 57% while the least 

of abnormalities were observed in the AN3 group having 44%. 

The antiteratogenic potential seemed more effective in the 

highest concentration of 100μg/ml in both ethanolic and 

aqueous extract of Syzygium cumini, than in the lower 

concentration of 25μg/ml. Those treated with AN1 and BN1 

have the highest percentage of abnormalities observed which 

may imply that low concentrations of the extract is not 

sufficient to counteract the teratogenic activity of nicotine. 

  Antioxidant agents like tannins, flavonoids, phenols, 

polyphenols, and nitric acid, scavengers of free radicals such as 

peroxidase, hydrogen peroxidase or lipid peroxyl thus inhibits 

the oxidative mechanism that lead to degenerative diseases. 
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Syzygium cumini are reported to be rich in flavonoids, a well-

known antioxidant, which accounts for the scavenging of free 

radicals and protective effect on antioxidant enzymes (Ravi et 

al., 2004) and also found to have high total phenolics with 

significant antioxidant activity (Bajpai et al., 2005) and are 

fairly rich in protein and calcium. Antioxidants are believed to 

neutralize the free radicals in lipid chains by contributing a 

hydrogen atom usually from a phenolic hydroxyl group, which 

in turn converts phenolic groups into stable free radicals that 

do not initiate or propagate further oxidation of lipids (Shalaby 

et al., 2010).  The presence of anti-oxidants in the duhat extract 

confers protection to the duck embryo during development. 

  Java plums are rich in sugar, mineral salts, vitamins C. 

Vitamin C as an antiteratogen can decrease fetal malformation 

rate, diminish oxygen radical-related tissue damage, and 

ameliorate oxidative protein carbonylation in fetal livers  as 

well as they can fully restore diabetes-induced lipid 

peroxidation and improve gestational outcome of a pregnant 

female Wistar rats (Assayed et al. 2010). Phytochemicals such 

as saponins, terpenoids, flavonoids, tannins, steroids and 

alkaloids have antiinflammatory effects. Glycosides, flavaloids, 

tannins and alkaloids have hypoglycemic activities (Lekha et 

al., 2013).The above mentioned antioxidants present in the 

duhat pulp might be responsible for the antiteratogenic activity 

of Syzygium cumini. 

 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

 

A significant portion of congenital malformations in newborn 

infants is caused by teratogenic exposure. In order to prevent 

them, it is necessary to find substances that can counteract the 

effects of teratogen. In response, the study aimed to know the 

potential antiteratogenic property of Syzygium cumini to 
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nicotine, subjected to a three-day old duck (Anas platyrhynchos) 

embryo. 

 The duhat flesh is extracted individually using 70% ETOH 

and aqueous solution. Duck embryo assay was used and 

different treatments were administered to the embryos. The 15 

treatments were namely: for the negative control were NT (no 

treatment) and PBS (phosphate buffer saline solution); for the 

positive control was NIC (nicotine); for the treated groups were 

A1, A2, A3, B1, B2, B3, AN1, AN2, AN3, BN1, BN2, and BN3. 

After two weeks of incubation, all the duck embryos were 

observed and gross morphological examination was done using 

morphometric analysis of the head length, eye diameter, 

culmen length, neck length, body length, total body length, 

wing length, leg length, and body mass. 

 Results shows that treated embryos with mixed nicotine 

and duhat crude extract have fewer abnormalities compared to 

the positive control group wherein nicotine only was 

administered. Statistical analysis of the shows that the 

potential antiteratogenic potential of duhat extract seems more 

effective in 100μg/ml in both ethanolic and aqueous extract. 

This implies that lower dosage of the extract is not sufficient in 

altering the teratogenic effects of nicotine in the embryos. 

 Descriptive data showed the occurrence of abnormalities 

found in each treatment. The embryos exhibited deformities in 

the head such as microcephaly, exposed brain, and unnatural 

head orientation. Flat eyes, absence of eyelids were also 

observed in the embryos while some exhibited an absence of 

eye. Malformations in the beak were observed to be curved and 

short. Twitched and short neck were observed in treated duck 

embryos while some exhibited a longer than normal neck. 

Malformation in the wings and legs were also observed in the 

embryos. Other treated embryos were observed to have 

unproportioned body, white colored and swollen body, and some 
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has exposed visceral organs. Blood clot was mostly observed in 

the head region of the embryos.  

 In comparing the percent of abnormalities that occurred in 

each treatment, it can be depicted that the highest percentage 

of abnormality was seen in NIC group which garnered 100%. 

Second is the BN1 group having 83% abnormalities, followed by 

the AN1 group having 78%. The BN2 group have 74% and the 

AN2 group have 65% abnormalities observed. Lesser 

abnormalities were observed in BN3 having 57% while the least 

of abnormalities were observed in the AN3 group having 44%. 

 Possible chemical components of the ethanolic and aqueous 

Syzygium cumini extract which may have antiteratogenic 

activity are antioxidant agents like tannins, flavonoids, 

phenols, polyphenols, and nitric acid, scavengers of free radicals 

such as peroxidase, hydrogen peroxidase or lipid peroxyl thus 

inhibits the oxidative mechanism that lead to degenerative 

diseases. Phytochemicals such as saponins, terpenoids, 

flavonoids, tannins, steroids and alkaloids have anti-

inflammatory effects .Glycosides, flavaloids, tannins and 

alkaloids have hypoglycemic activities. Vitamin C that is 

considered as antiteratogen can decrease fetal malformation 

rate, diminish oxygen radical-related tissue damage. 

 

Based on the obtained results, the following were concluded: 

1. Both aqueous and ethanolic extracts of the fruit of 

Syzygium cumini were rich in saponins, tannins, 

reducing sugar, glycosides, alkaloids, flavonoids, 

terpenoids and phenols. 

2. Duhat crude extract, extracted using 70% ETOH has 

higher yield of altering malformations caused by 

nicotine compared to duhat crude extract, extracted 

using aqueous solution.  

 Among the two duhat crude extracts tested, the 

dosage that seemed more effective was 100μg/ml. 
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3. Duhat crude extracts have lessen the malformations 

induced by the teratogenic nicotine on the duck 

embryo’s head length, culmen length, neck length, 

wing length, leg length, body length, total body 

length, and body mass.  

 Moreover, as the concentration of the duhat crude 

extract that is administered in the duck embryos 

increased, it lessen the abnormalities induced by 

nicotine. 

4. 25, 50, and 100μg/ml  of both Syzygium cumini 

extract using 70% ETOH and aqueous solution are 

not teratogenic 

 

Upon conducting the study, the following were recommended: 

1. Other morphological parameters may be considered in 

assessing the antiteratogenic activity of duhat crude 

extract. 

2. Researchers must conduct histological analysis to 

reinforce the finding of the antiteratogenic potential of 

duhat crude extract. 

3.  Other test organisms may be used in the biological 

assay in order to further assess the effectivity of the 

antiteratogenic potential of the duhat extract.  

 

The antiteratogenic potential of duhat extract may also be 

tested in other known teratogens. 
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