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In t ro d u c t io n

Nic o t in e  is  a  c h e m ic a l t h a t  is  h ig h ly 
a d d ic t ive , ve ry d a n g e ro u s  a n d  c a n  
n e g a t ive ly a ffe c t  d e ve lo p m e n t . Nic o t in e  
is  a  h e a lth  d a n g e r  fo r  p r e g n a n t  wo m e n  
a n d  d e ve lo p in g  b a b ie s  a n d  c a n  
d a m a g e  a  d e ve lo p in g  b a b y’s  b r a in  a n d  
lu n g s  (1). Th ro u g h  s c ie n t ific  
o b s e rva t io n s  a n d  t e s t s , s c ie n t is t s  h a ve  
d is c o ve re d  th a t  n ic o t in e  a c c e s s e s  t h e  
b r a in  a n d  in t e r ru p t s  t h e  t r a d it io n a l 
fu n c t io n , s u c h  a s  c h a n g e d  b r a in  
fu n c t io n  a n d  c a n  a d d  d e fo rm it ie s . 
Fe tu s e s ’ b o d ie s  c a n ’t  b r e a k d o wn  
n ic o t in e , s o  it  c a n  le a d  to  b ir t h  d e fe c t s  
in  t h e  fe tu s . We  u s e d  ze b ra fis h  e m b ryo s  
a s  a  m o d e l fo r  h u m a n  e m b ryo s  t o  s h o w 
th e  e ffe c t s  o f n ic o t in e . Hu m a n s  a n d  
ze b ra fis h  h a ve  70% o f t h e  s a m e  g e n e s  
a n d  h a ve  th e  s a m e  m a jo r  o rg a n s  a n d  
t is s u e s  (2). Th e y a r e  c o m p a ra b le , s o  
t h e y s h o u ld  h a ve  s im ila r  e ffe c t s  fr o m  
n ic o t in e . It  wa s  h yp o th e s ize d  th a t  t h e  
m o re  n ic o t in e  t h a t  is  a d d e d , t h e  m o re  
d e ve lo p m e n ta l s id e  e ffe c t s  a n d  a  m o re  
s ig n ific a n t  m o r t a lit y r a t e  wo u ld  b e  
p r e s e n t . 

Ma t e r ia ls  & Pro c e d u re

1. Fo u r  s m a ll b e a ke r s , p ip e t t e s , a n d  Fa lc o n  d is h  we re   c o lle c t e d  a n d  la b e le d  
2. Th e  3 s o lu t io n s , .0.5  m g / m L, 0.1 m g / m L, 0.2 m g / m L a n d  c o n t ro l, we re  m ixe d  with  

t h e  c o r r e c t  a m o u n t  o f e m b ryo  m e d ia  ( In s t a n t  O c e a n  - 200 m g / L)
3. Th e  we lls  in  t h e  Fa lc o n  d is h  we re  fille d  with  3m L o f t h e  s o lu t io n , a n d  5  e m b ryo s  

we re  a d d e d
4 . Th e y we re  le ft  in  t h e  in c u b a to r  a t  28°C o ve rn ig h t
5. O b s e rva t io n s  we re  t a ke n , t h e  n u m b e r  o f d e a d , livin g , a n d  a n y d e fo rm it ie s  fo u n d  

we re  r e c o rd e d
6. S t e p s  5  a n d  6 we re  r e p e a t e d  d a ily o ve r  3 d a ys
7. We  d id  a  Ch i s q u a re d  a n a lys is  t o  kn o w if t h e  d iffe r e n c e s  b e twe e n  th e  t r e a tm e n t s  

we re  s ig n ific a n t  o r  n o t
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Fig u re  1 An a lys is : Th is  wa s  t h e  fir s t  d a y th e y we re  in  
t h e  s o lu t io n . Lo w c o n c e n t r a t io n  is  .05  m g / m L, m e d iu m  
c o n c e n t r a t io n  is  .1 m g / m L, a n d  h ig h  c o n c e n t r a t io n  is  
.2 m g / m L. Th e  in d e p e n d e n t  va r ia b le  wa s  t h e  
c o n c e n t r a t io n s  o f n ic o t in e . Th e  d e p e n d e n t  va r ia b le  
wa s  t h e  n u m b e r  o f e m b ryo s  t h a t  we re  livin g  o r  d e a d . 
Ch i-s q u a re d  a n a lys is  wa s  p e r fo rm e d  to  fin d  th e  
s ig n ific a n c e  o f o u r  fin d in g s . Th e  va lu e  wa s  0.33, wh ic h  
is  d e n ie d  with  t h e  o n e  d e g re e  o f fr e e d o m . 

Da y 3: Me d iu m
Th e  d e fo rm ity 
s h o wn  wa s  t h e  
t a il is  c ro o ke d

Da y 3: H ig h
Th e  d e fo rm ity 
s h o wn  wa s  a  
lu m p  o n  th e  
yo lk

Dis c u s s io n

We  d id  n o t  fin d  a  s ig n ific a n t  e ffe c t  o n  
th e  s u rviva l o f t h e  e m b ryo s  fro m  
n ic o t in e . Ho we ve r , t h e r e  we re  s o m e  
d e fo rm it ie s , b u t  o n ly in  t h e  
c o n c e n t r a t io n s , n o t  t h e  c o n t ro l.  We  
d id  n o t ic e  s o m e  s lig h t  d e fo rm it ie s  
in c lu d in g  s h o r t e r  t a ils , g ro wth  o n  th e  
s p in e , lu m p  o n  yo lk, a n d  o n e  wa s  
s h a kin g . We  a ls o  n o t ic e d  th a t  t h e r e  
we re  m o re  d e fo rm it ie s  in  t h e  m e d iu m  
c o n c e n t r a t io n  c o m p a re d  to  t h e  h ig h  
c o n c e n t r a t io n . So m e th in g  th a t  c o u ld  
h a ve  c h a n g e d  o u r  d a t a  is  we  m ixe d  u p  
th e  p ip e t t e s  fo r  t h e  d iffe r e n t  s o lu t io n s  
s o  it  m a y h a ve  b e e n  c o n ta m in a t e d . If 
t h e  s o lu t io n s  we re  m ixe d , it  wo u ld  
a lt e r  t h e  c o n c e n t r a t io n  o f t h e  s o lu t io n  
a n d  c o u ld  c h a n g e  th e  r e s u lt s  in  t h e  
p ro c e s s . 

Ab s t r a c t

Nic o t in e  c a n  b e  a  h a rm fu l c h e m ic a l, 
e s p e c ia lly t o  p r e g n a n t  m o th e r s . We  u s e d  
ze b ra fis h  e m b ryo s  t o  a c t  a s  a  m o d e l fo r  
h u m a n  e m b ryo s  t o  t e s t  h o w n ic o t in e  a ffe c t s  
t h e ir  d e ve lo p m e n t . Th e  r e s u lt s  s h o we d  th a t  
t h e r e  we re  s lig h t  d e fo rm it ie s  in  t h e  ze b ra fis h  
in  t h e  d iffe r e n t  c o n c e n t r a t io n s  o f n ic o t in e , 
b u t  n o t  in  t h e  c o n t ro l s o lu t io n . Un e xp e c t e d ly, 
t h e r e  we re  d e a th s  in  e ve ry we ll e xc e p t  t h e  0.1 
m g / m L m e d iu m  s o lu t io n . Th e s e  r e s u lt s  s h o w 
th a t  a  p r e g n a n t  m o th e r  s h o u ld  n o t  u s e  a n y 
typ e  o f n ic o t in e  p ro d u c t  b e c a u s e  it  c a n  r e s u lt  
in  h a rm  o r  d e a th  t o  a n  e m b ryo . 
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Day 2: High 
The deformity 
shown was a 
shorter tail

Day 2: Control
No deformities 
were noted

Figure 2 Analysis: On the second day, 3 died in 
the control, 3 died in the low concentration, zero 
died in the medium concentration, and 3 died in 
high concentration. There was not a significant 
difference in our findings because the chi -
squared analysis showed a value of 0.33 and 
doesn’t accept the null hypothesis. 

Figure 3 Analysis: On the third day, none died in the 
control, one died in low concentration, none died in 
the medium concentration, and none died in the high 
concentration. The chi -squared analysis showed a 
value of 0.33 which does not show a significant 
difference and doesn’t accept the null hypothesis. 
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