
Adipose tissue



Adipocyte

 Large cells

1. Isolated or in small group(In loose or irregular connective tissues)

2. Large aggregation as adipose tissue or fat

 15-20% in men

 Storage of neutral fat

 Key regulator of body energy metabolism

Why fat is chosen as nutrient storage?

1. Insoluble in water(no adverse osmotic effects)

2. High caloric density of triglycerides 



Adipocyte

Adipocyte function:

o Concenterate Lipid droplet

o High Metabolic activity

o Response to both hormonal & nervous stimuli 

o Release hormone & important substances

o Thermal insulator of body

o Cushion & keep organs in their sites 

o Subcutaneous adipose layer shape the body surface

o Pad-like deposits in palms & soles act as shock absorb 



Adipose tissue types

 White adipose tissue
 Brown adipose tissue

White adipose tissue
 More common
 One large whitish-yellow lipid droplet 

Brown adipose tissue
 Multiple lipid droplets
 Mitochondria association then darker appearance  



White adipose tissue

 More common

 One large whitish-yellow lipid droplet 

 Long term energy storage

 Very large cell (50-150μ)

 Spherical isolated cells & polyhedral in cellular packs

 Single huge droplet (unilocunar)

 Signet-ring appearance

 Nucleus, Golgi Ap., RER. SER

 Lipid droplet-cytoplasm interface is reinforced by vimentin

 Adypocyte is surround by external lamina (coll. IV)

 Incompletely lobulation by Connective tissue Partitions 

 Connective tissue Partitions supply blood & innervate it

 Fibroblast. macrophage & other cell (50%) 

 Reticular fibers make a fine network for isolated adipocyte

 White adipose tissue distribution depends on sex hormones





Lipid storage & mobilization

 Triglyceride
1. Chylomicrons (triglyceride & cholesterol esters from digested food)
2. VLDLs synthesized in liver
3. Local biosynthesis (free fatty acid & glycerol)
Covered by apolipoproteins, phospholipids & cholesterol monolayer
Chylomicron & VLDL are hydrolyzed capillary ‘s lumen by lipoprotein lipase

Insulin
1. Accelerated fatty acids synthesis in adipocytes
2. Stimulate glucose uptake 
3. Increase lipoprotein lipase synthesis

Nervous & hormonal stimuli:
hydrolyze lipids released glycerol & fatty acid in blood
Norepinephrone of post ganglionic sympatetic
activate hormone –sensitive lipase
that break triglycerides in lipid droplets
In blood bind to carrier protein albumin

Glucagon
Growth factor

Leptin (satiety factor for hypothalamus)



White adipose tissue histogenesis

 Embryonic mesenchymal cell

 Preadipocytes

 Fibroblast like cells

 Lipid storage in their cytoplasm

 Many droplets

 One droplet

 30 week of pregnancy

 Before birh visceral & subcutaneous deposition

 Adipocyte formation after birth

 Around small blood vessels (mesenchymal  cells)



Brown adipose tissue

 2-5% body weight

 Bach, neck, shulders

 In adults:

 Around kidney, adrenal, aorta, mediastinum

 Cytochrom of abundant mitochondria & blood vessel

 Many small lipid inclusions

 Heat production



Brown adipose tissue

 Small polyhedral cells

 Centric nucleus

 Lobulated by connective tissue 

 Direct enervation by sympatetic

 Thermogenesis

 Hibernating animal & newborn 

 Norepinephrine

 Hormone sensitive lipase activation

 Triglyceride hydrolysis

 Fast metabolization

 O2 consuming & heat production

 Thermogenin pr in mitochonrial inner membrane 



Brown adipose tissue histogenesis

 Embryonic mesenchymal cell

 Preadipocytes

 Before white adipose tissue

 Weight dependant

 In slime person more active

 Increase in brown adipose tissue in cold period

 Appear in white adipose tissue

 Proliferation & differentiation from progenitor cells or 

 Change in differentiation status of white adipose tissue

 Autonomic nerves:

 Thermogenic activity

 Brown adipocytes differentiation

 Prevent apoptosis


