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GILLS IN FISH AND AMPHIBIA 

They develop from the branchial pouches and fissures where ECTODERM 
overlies ENDODERM without a 3rd, MESODERMAL, layer between the 
two. 



The gastrointestinal tract develops from 
the primordial gut, formed  during the 4th 
week. 
 

It is closed at its cranial end by the 
oropharyngeal membrane and at its 
caudal end by the cloacal membrane.  
 

The endoderm of  primordial gut gives rise 
the most of the epithelium and glands of 
the GI tract. 
 

The epithelium at the cranial and caaudal 
ends of the GI tract is derived from the 
ectoderm of the stomodeum (mouth) and 
proctodeum (anal pit). 
 

The primitive gut is commonly divided into three parts:  
foregut, midgut and hindgut  

EARLY DEVELOPMENT OF THE FOREGUT 



CRANIAL PART OF THE FOREGUT 

pharynx 
esophagus 
respiratory system 



BLOOD SUPPLY TO THE FOREGUT, MIDGUT 
AND HINDGUT 



4TH WEEK 
DEVELOPMENT OF THE PHARYNGEAL ARCHES 



GENE EXPRESSION PATTERN 





PHARYNGEAL (BRANCHIAL) APPARATUS 
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(ectoderm) 
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(ectomesenchyme  
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gut 
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4TH WEEK 
DEVELOPMENT OF THE PHARYNGEAL ARCHES 



PHARYNGEAL (BRANCHIAL) APPARATUS 



SCANNING EM -  PRIMITIVE PHARYNX   1. 



SCANNING EM  -  PRIMITIVE PHARYNX  2. 



PHARYNGEAL APPARATUS        HOX genes 



PHARYNGEAL ARCHES,  
GROOVES AND PHARYNGEAL POUCHES 



PHARYNGEAL ARCHES, FISSURES  
AND POUCHES 



1st fissure 
   external acoustic meatus 
1st pouch  
   auditory tube, tympanal cavity 
1st membrana obturans (tympanic membrane) 
2nd pouch 
   palatine tonsil–to-be 
3rd pouch 
4th pouch 
   parathyroid-to-be 
   thymus primordium 
5th pouch 
   ultimobranchial body  
 

2nd - 3rd - 4th fissure 
   cervical sinus 
 

tongue 
Meckel cartilage 
Reichert cartilage 
trachea 
oesophagus 

PHARYNGEAL POUCHES 1. 





PHARYNGEAL POUCHES 2. 



PHARYNGEAL ARCH ES    -     CARTILAGES 



PHARYNGEAL ARCH ES    -     MUSCLES 



PHARYNGEAL ARCH ES    -     NERVES 



SEGMENTAL AORTIC ARCHES 



DERIVATIVES OF THE AORTIC ARCHES 



Anterior 2/3 
 

End of 4th week  -  3 protrusions emerge in the floor of the primitive pharynx 
Derive from the mesenchyme of the 1st cartilage 
  PAIRED LATERAL TUBERCLE 
  TUBERCULUM IMPAR 
The lateral tubercles grow over  
the tub. impar and fuse in the midline 
(median lingual sulcus) 
 

  POSTERIOR 1/3 
Derives from the mesenchyme of the 1st cartilage 
  COPULA   
from the 2nd branchial arch (ventromedial part) 
  HYPOBRANCHIAL EMINENCE   
from the 3-4th arch (ventromedial part) 
 

DEVELOPMENT OF THE TONGUE 

Lingual epithelium 
anterior 2/3 ectoderm 
posterior 1/3  endoderm 
 

Extrinsic/intrinsic muscles 
occipital myotomes (CN 12) 

CONNECTIVE 
TISSUE 



DEVELOPMENT OF THE TONGUE 



SCANNING EM - LINGUAL PRIMORDIA 

Bifid tongue 



Tongue  
Primordia 

Pharyngeal 
Arch 

Cranial 
Nerve 

Derivatives 

Tuberculum impar & 
lateral lingual swellings 

1st arch CN 5/3 Connective tissue  of tongue carrying 

CN 5/3 (lingual nerve, general sensation) 

+ Mucosa of anterior 2/3 of tongue 
lies above this part (ECTODERM!) 

2nd arch CN 
7(chorda 
tympani) 

Connective tissue of tongue carrying 

CN 7 (chorda tympani) 

taste  -  anterior 2/3 of tongue    

Copula and 
hypopharyngeal 
(hypobranchial) 
eminence 

3rd and 4th 
arches 

CN 9  
and  
 
 

CN 10 

Connective tissue of the tongue 
General sensation and taste  in the posterior 
1/3 of tongue (CN9) 
General sensation and taste at the epiglottis 
(CN10) 

+Mucosa of posterior 1/3 of tongue 
lies above this part (ENDODERM!) 

Occipital somites CN 12 all intrinsic tongue muscles;           
all extrinsic tongue muscles  
                (except for palatoglossus) 

SUMMARY TABLE OF THE LINGUAL DIVISIONS &NERVES 



Ductus thyreoglossus - a duct 
penetrates the mesenchyme from the 
foramen cecum, which by bifurcating 
forms the 2 lobes of the thyroid 
gland. In case the lumen of the duct 
does not disappear (ductus 
thyreoglossus persistens) it may 
contribute to the formation of 
median cervical cysts. They often 
form fistules too. 

DEVELOPMENTAL MALFORMATIONS   1. 



IF the cervical sinus persists     -    
fistules and/or cysts may be 
produced. 
They will open along the 
sternocleidomastoid muscle. 

DEVELOPMENTAL MALFORMATIONS   2. 



FISTULIZATION 


