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.
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.
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.Amp Protein 

Kinase.
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Protein Kinase .

:Dibutyryl-CAmp 

.

.Oxaloacetate 

.

.

:)Fatty Acyl CoA(Acetyl CoA 

CarboxylaseDepolymerization

.

:(Guanine Neucleotide) CoA 

 

.

:Acetyl-COA-Carboxylase

.
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:CAmp Kinase 

.

:(Pyruvate dehydrogenase) 

.

.

(Lipolysis) Acyl-COA ATP/ADP 

ATP .

ATP/ADPAcetyl-COA

.

.

:,Acetyl-COA-Carboxylase 

ATP-Citrate Lyase .

:

(Lipolysis)(Citrate Lyase) 

Acetyl-COA

.
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Elongation of Fatty Acids 

.

I::

.(C18) 

Elangase

.NADPH+

.

 

Synthase 

Complex (Clustered).

.

.

Acetyl-COAC10C16

(C18).

.

II::

Elangase.

Acetyl-CoANADPHNADH ATP.ACP

Malonyl-COA.
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.Palmityl-CoA

Stearyl-CoA.

(Substrate).anaerobic

NADH+/NAD+ .

.

:

.

:

.

..

.

.

Acyl 

(C16-C10) 

C18 .

Palimityl-COA 

Stearyl-COA 

.

anaerobic .

NADH/NAD+ 

Acetyl-CoA 
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(Malonyl-COA) 

.

Palmityl-COA .

NADPH HMP

.

NADPH-- 6 HMP 

.

.

:

.

.

.

..

:(

Biosynthesis of Triacyl-glycerol 

.

 

-glycerol-p ) (. 

 

(Acyl-CoA) .    
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:

 
(glycero-kinase) ATP

. 

 

(glycerokinase)

.

 

glycerokinase

NADH 

Glycerol-3-dehydrogenase.

: 
ATP CoA-SH Acyl-CoA-Synthase 

Acyl-CoA .

ACyl-CoA 

(1,2-Diacyl-glycerol-P) .



95  

:

 
(Lysophotidic Acid) 

(Glycerol-3-p-Acyl-

Trasferase) . 

 

1-acyl-glycerol-3-P-acyl-Transrferase 

)Lysophosphotidate Acyl Transferase.( 
:(Phosphotid

Phosphohydrolase) 1,2 Diacyl- glycerol .

:(Acyl-COA) Diacyl-

glycerol-acyl-Transferase

(Triacyl-glycerol)  .

:

:

Glycerol-3-P-Acyl-Transferase .

:(Phosphotidate-phosphotydrolase) 

.

::

)Malonyl glycerol aycl-transferase (

.



96  

:.

Biosynthesis of Phospho Lipids

:)()(:-

:-

    

1,2Diacylglyceral  

(1,2Diacyl-glyceral)..
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)Cholin Kinase(

. 

 
CTP 

Phospho choline cytidyl transferase  . 
(CDP-Cholin)

(CDP-Ethanolamine) .

:(CDP-Choline) (CDP-

Ethanolamine ) (1,2 Diacyl-glyceral) 

)( Phospho cholineDiacyl-glyceral TransFerase 

.

1,2Diacyl-glycerol)(

)(.

::

.

(Phospho tidyl-Ethanol amine) .
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(Methylation) 

.

(-CH3) )S-Adenosyl-Methionine(.

  

:(Lipositol).

:

 

(Phosphotidate). 

 

CTP(Inositol). 
:CTPCTP-Phosphotidate-citidyl-Transferase

(CDP-Diglyceride )(Cytidin-diphasphate-

diacyl-diglycerol).

:

(CDP-diacyl-glyceral Inositol Trans Ferase)

(Phospho tidyl-Inositol).
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(Phospho-tidyl-Inositol-4,5-Biphosphate).

. 

).(

  

::

(Di-Phosphotidyl-glycerol)

.

:

 

: 

 

). ( 
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(CDP-Diglycenid)

(Cardiolipin). 

::

Alkenyl(-CH2-O-CH=CH-R) 

. 

  

:.

:

 

.
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_

(1-Alkyl- Di-OH Aceton-P)). ( 

 
NADPH

(1-AlKyl-Glycerol-3-P ). 

  

Acylation

(1-Alkyl-2-Acyl1-glycerol-3-P))

( 

 

. 

 

(3-Phosspho-Ethanol-amian)

. 
:.

:

:

 

1-Akyl-3-acetyl- Sn-glycerol-3-phosphocholin.
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. 

 

(Ulcerogenic). 
::

:

 

(Sphingol). 

 

(Ceramide). 

 

. 
::.

:

 

(Palmityl-CoA)

  

. 
:

 

(B6-PO4)

  

(Mn++)

  

NADPH

  

(FP). 
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:(Serine)

(Patimtoyl-CoA) 

(3-keto-sphingamine)CoA-SH

.

 

(3-Ketosphinganine)(3-

Keto-Sphinganin Reductase)

 

NADPH

(Dihydro-sphingosin). 

 

(Sphinganin-Reductase)

. 

::(N-acyl-Sphingosine):

(ACYL-COA).

Monoethenoid

.
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(CDP-Cholin). 

 

Phosphatidyl choline)(

).( 

::

.
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(Linoleyl-CoA)

.

( -Linolenyl-CoA).

 

NADPH+H+

( -Linolenyl-CoA)

Di-Homo- -Linolenyl-CoA . 

 

(Dehydrogenation)

 

:

.

:

 

.Cystic-Fibrosis (Hepato Renal-Syndrom) 

SJogren-Syndrom (Maltisystem-neural 

degenaration) 

 

Acrodermatitis enteropatheca

Reyes-Syndrom 

 

)Zellwegers syndrome(

  Poly enoic Acid

)Peroxisomes(

. 
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P:S)Polyunsaturated/satarated(

LDL

.

):(

:

 

Phaspho liphaseA2

)(

.

 

)Phaspho lipase- B(

)Glyceryl Phospho choline(.

 

)Sn-glycerol -3-P(

.:.
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:

Ketosis 

.)Acetoacetate(

.

)Ketone bodies()Acetone bodies(.

Ketones .

.
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:
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:

.

(Keto acidosis).

:.

(Ketonaemia):

(Ketonuria):

.

)Ketosis(:-

.

)-mg(.
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:

:(Starvation):

:.

.

:.

 

:. 

 

:(Katosis)

. 

 

:. 
:: 
::

 

. 

 

)Post absorptive(. 
:.

:

.

.

.
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.
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:.

Ketone Body Formation in Liver 

Ketogenesis

:

:(Acetoacetyl-CoA):

..
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:

:(Acetate)

(Acetyl-coA)(Thiolase).

::

.

:(Deacylatine):

(Acetoacetyl-CoA)(Deacylation)

(Acetoacetale deacylase)

.

.

)Deacylation(.

::

)HMGCoA(.HMG-CoA

.
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:

:

 

(HMG-CoA)(HMG-CoA- 

Synthase))( 

 

HMG-CoA-Lyase

(Acetyl-CoA).

10:21.

:

 

(HMG-CoA)Synthase
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. 

 
HMG-CoA-Lyase. 

 
(HMG-CoA)

(HMG-CoA-Reductase)

. 
:(Aceton):

.

:(ß-Hydroxy Butyrate):

.

(ß-OH-Butyrate-Dehydrogenase)

.

 

(ß-OH-Butyrate)

. 
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(Ketolysis) 

.( AcetoAcetate ) 

.

.

.

.

:( Acetoactate):

(Aceto-Acetyl-CoA)

.

: :Succinyl-CoA:

.

Succinyl-CoA)TCA(

TransferaseCoA)Thiophorase(

.CoASuccinyl-CoA

)Acetoacetyl-CoA(Succinate.
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::ATPCoA-SHAcetyl-CoA-

Synthetase

.

::

 

Synthetase

.

  

)ß-OH-Butyrate-dehydrogenase(NAD+

.

Thiolase .TCA 

.
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( Propan diol). 
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:
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.

(70)

.

.
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(Ketoneamia).

)Ketonurea(.

.

.

.

.

.

:

.

.
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.

(Ketosis)

.

.

.

(Acyl-COA).

 

. 

 

(Acetyl-CoA) TCA
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:
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.

:

(Katogenesis).

::

.
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.:.
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.

.

)(.

.

.

(Gluceneogenesis)Lactate

.

..

TCA

)()(.

::Oxaloacetate

TCA

.
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.

.:

.

:.

TCA.

TCA

.

.

.

::

)De-Novo-F.A(

I(Carnitine-Pahmitayl-Transferase-I)

.
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.

)Lipogenesis(.

VLDL

.

 

.(Acetyl-CoA-

Carboxylase).

.

I.

. 
Inusilin / Glucagon.

(Acetyl-CoA-

Carboxylase).

.

I

:.
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.

-

Glucose.FA-Cycle of RANDLE 

)NEFA(

RANDLE

(Glucose-FA-Cycle) .

:

:)(.
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.
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TCA

.

.
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.

.)(

.

.
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:

.
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:
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.
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.

:

:

I:(Mevalonat):.

II:(Isoprenoide):)(

.

:.

III:(Squalen)  :

.

IV:(Cyclization)

(Linosterol).
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HMG-CoA:

(Thiolase)

HMG-CoA. 
:

:

.

:.

 

:.

 

): (

.

 

.
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. 

 
)-SH(. 

 

NADPHHMP

. 

 

.

.

)Feed back(. 

 

:Reductase

.

 

Cyclic Amp.

II-:

 

ATP

. 



130  

 
)Isopentenyl-pyro-

phasphate()5C.(

)Mevalonate-3-phaspho-5-pyrophosphate(

. 

 

3-3-Dimethyl allyl pyrophosphate

. 
III::

.

.

 

3-3-Dimethyl allyl pyro 

phasphate

.Granyl-pyro-phasphate 

synthase. 
:

3-3-Dimethyl-allyl pyrophasphate

.



131  

 
Frensyl-Pyrophosphate

Frensyl-pyrophosphate-synthase

. 

 

Frensyl-pyrophosphate

. 
:

 

. 

 

NADPHHMP

. 

 

:.

::

:

(Squalen 

transport portein).

.
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:

.

.

:

.

IV::

.

 

Squalen – 2,3- EpoxideMonooxygenase

NADPH. 
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Cyclase

.

V::

:

 

(CH3)

..
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II:.

:

:HMG-CoA.

.

:(Rate-limating)

Reductase.

(Feedback)

.

:)(

.

:

.
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:Amp:

.

.Amp

.

Amp
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)

(

. 

 

:
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:

.
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VLDL.

.

:

). (

.

LDL )ß-Lipoprotein(

HDL

( Scavenging-Action) .

VLDL.

.

.

.

.
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HDL
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.
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. 

 

. 

 

LDL

)(.

 

. 

 

. 
::

 

HDL(Scavenging –Action) . 

 

. 

 

. 

 

:. 

 

(Vit-D3). 
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.
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.

 

::
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.

:
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::AAB

B

.
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. 
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.
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::

.

.

::

.

::

.

:

.

::(PUFA)

.

::Cyclic-Amp:(CAmp)

.

:::

 

::

.

 

:

.
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)(.

 

(Colestipol) 

 

(Lovastatin) 

 

(Gerfiborzil) 

LDL

HDL

  

(guggule) 

:.
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.

H3

.

).(

 

:

. 

 

:

)

.( 

 

:

)Coprostanol(
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.

  
7-dehydrocholestrol:

). ( 

 

:

. 

 

: 

 

. 

 

:

)P-Phenyl-

butyrate-p-1-Phenyl-Butyrate(

 

:

). (

 

.
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) .

(

::

)(

 

VLDL

.

::

 

HDL

.

:

 

)

. (

:)Cholaxine(

)Dextrothyroxine(

 

(Clofibrate) 

(Atromid-s)

(GemoFibrozil)

Ethyl-P-chlorophenoxy.Iso butyrate)(

 

.

 

VLDL

.
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)(.

 
.

 

VLDL

.

(Resins)

(Colistipol) 

(Cholestyramine)

 

.

(Probucol)

 

LDL

.

(Mevastatine) 

(Levostatin)

.

 

LDL.

)

. (

 

Bile-Acids 

.

:

::

.
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(Cholic Acid):. 

 
(Chenodeoxcholic Acid). 

::

 

(7-a-dehydraxylation)

.

 

(Deoxy Cholic Acid). 

 

(Lithecholic-Acid)

. 
:

:

( 7-a-OH-Cholestrol)

–Hydroxylase)

 

(7-

.

   

NADPH

  

(Cytochrom-P-450). 
(Mono-oxygenase)

.

:

 

Rate Limating. 
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. 

:(7-8 -OH-

cholestrol).

  

(Cholic Acid)

  

. 

.(12-8 -Hydoroxylase)

.:

   

NADPH

  

CoA-SH

  

. 
:

.

   

. 

:.
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PH

.

::.

:

.

.

 

(7-

8 -Hydroxylase). 

 

(HMG-CoA-Reductase). 
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.

. 

 

(7-8 -Hydroxylase)

..

BILE 

.

.

)Canaliculi(

.

.

.

.

.

(Cholecystokinine)

 

(Commun-Bile duct).
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(Surtace-Tension):

.

. 

 

:)

(

PH9. 

 

:

. 

 

:(A,D,E,K)

.

(Hydrotropic Action). 

 

:. 

 

:.

. 

 

:. 
. 
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(Conjugated Bilesalt)

.

.

.
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::.

:
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.
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. 

 

. 
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:

(RadioOpaque) .

 

:

.

(Radio opaque). 

 

:.

.(Radio-opaque)

. 

::.

.

-.

::

(Hypercholestrolemia).

.

 

(Type-II-Nephritis):-

.

. 
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:

-. 

 
:

. 

 

:-

. 

 

:. 

 

Hypopituitarism:-

. 

 

(Xanthomatsis):

. 

 

:-

. 

 

(Idiopathic). 
::

(Hypocholestrolemia)

.

 

(Thyrotoxicasis):-

. 
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. 

 
. 

 
.

 

. 

 

Malabsorption .

(CHD)

.

VLDLLDL.

:

 

VLDLLDL. 

 

LDLVLDL. 

 

LDLVLDL. 
::

.Framingham

.
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.

:LDLHDL:

.

LDL

.

HDL.HDL

.CHDHDL

.HDLCHD.

 

HDL

HDLScavenging.

 

.HDL

.
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:VLDL:VLDL
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HDL

. 
:)Apoproteins(:

.
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)(

.

.

):(
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TCA

:

TCA

.

 

:

.
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:

)Aceto 

acetate(

.

:

ATPCoA

ATP-Citrate-lyase

.  

.:

 

De – Novo

:

:

.

 

:

.

.

 

:

 

.:



164  

)Detoxication: (

.

Acetyl

:-

:.

N – 

Acetyl – Sulfonamide 

.

Cystein

.P-bromophenyl 

mercapto-uric-Acid

:ATP

CoA–SHAcetyl-CoA-synthase

.

.

Threonine.

:

(Choline-Acetylase)

Acetyl 

:

Thiolase

:

 

.

. 
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.

:(Fatty Liver)

:

:

:.

:

 

. 

 

. 

 

. 
:.

 

NaccentVLDL VLDL 

 

:VLDL
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:VLDL.

 

VLDL . 

 

VLDL HDL . 

 

LDL VLDL IDL  . 

 

. 
:LDL :

 

LDL 
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LDL . 
:HDL.
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HDL (Scavening Action) . 
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:.

:.
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Type I :. 
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Type-III :

. 
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. 

 

Type-V:.
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.
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:

:(CCL4) :Ethionine :orthic Acid :

.

:

(Hypercholesterolemia)

.

.

(Lipoprotien) .

(prosthetic)

 

(Apoprotein)Apo Lipoprotein.

:
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)

(

.(UFA) Un-Esterified-Fatty-Acid 

(NEFA) Non-estriFied FattyAcid .

.

.

(Polar) 

(Apo-protein) 

.(Hydrophilic Lipoprotein Complex)

.

)  Exogenouse 

(Endogenouse) 

((Very low density 

Lipoprotein)VLDL .

Exogenouse.

VLDL )Endogenouse(.

:
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Hydrated 

    

Apo-Lipoprotein.

::.

.

.

(Ultracenterfugation) .

Savedberg (SF-Unit):)

1.063 (Savedberg 

.

SF :

 

SF10
-13cm/S/dyne/g .
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(Ultracnterfugation) .
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(VLDL)Verylow density Lipoprotein(VLDLp) 

 

(LDL)Lowdensity-lipoprotein 

  

(HDL)High density Lipoprotein :. 
LDL:L.D.L(Intermediate density lipoprotein)IDLLDL2

.

HDL:HDL-1)(HDL-2HDL-3

HDL-c.

::)Fredericksin

:(

.

PaperAgarose

.

:

 

:. 

 

LDLß-globulinß-Lipoproteins. 
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VLDLpre-ß-globulin

 
Pre-ßLipoproteins

. 

 
globulin 1-(HDL)a- Lipoproteins

 

:.

:.

:LipoproteinsApo-) :  Alaupovic: (

.

.:.
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:Apoproteins

Apoproteins

 
LATC

 
Scavenger 

---HDL A-IIA-I LPA 

 
VLDLLDL Apo-B(B48,B100) LPB 

 

.

 

CIII

 

Lipase

VLDL,LDL, 

HDL 

Apo-CI/CII/CIII LPC 

 

LACT

 

HDL3 Apo-D LPD 

 

---VLDL 

LDL 

HDL 

Apo-E

 

LPE

)(

ABC

.

:HDL :HDLApoA-IApo-A-II.

Apo-CI/CII/CIII .HDL3Apo-D

.HDL Apo-E .

:LDL :LDL  Apo-B100  VLDL 

.
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.

:LDLVLDL:LDL IDLVLDL
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(350kd).(CI/CII/CIII)ApoApo-E.IDL

Apo-E.
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Arginine.
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HyperLipoproteinemai(Broad ß-VLDL).
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Fucose.

.

VLDL VLDL 

VLDL B48 B100Apo-

HDLApo-CApo-E

(Nascent)Apo-A.
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.
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High density lipoprotein)(Low density lipoprotein) (very low density liopoprotein)(
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B48)Apo-
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(
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)-(
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%

=

-

-

%

-

-

%
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-

-

IV-

.
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)( 
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)
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VLDLV-
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.

VLDL

VLDL .
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Polysome R.E.RApo-B48Apo-

B100. 
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. 

 

Apo-B48 Apo  
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.
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.
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VLDLLDLApo-B.

IDLVLDLLDL
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.
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.
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.
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Publishing Medical Textbooks  

Honorable lecturers and dear students! 

The lack of quality textbooks in the universities of Afghanistan is a serious issue, which is repeatedly 

challenging students and teachers alike. To tackle this issue we have initiated the process of 

providing textbooks to the students of medicine. In the past three years we have successfully 

published and delivered copies of 136 different books to the medical colleges across the country.  

The Afghan National Higher Education Strategy (2010-1014) states:  

“Funds will be made available to encourage the writing and publication of textbooks in Dari and 

Pashtu. Especially in priority areas, to improve the quality of teaching and learning and give students 

access to state – of – the – art information. In the meantime, translation of English language 

textbooks and journals into Dari and Pashtu is a major challenge for curriculum reform. Without this 

facility it would not be possible for university students and faculty to access modern developments 

as knowledge in all disciplines accumulates at a rapid and exponential pace, in particular this is a 

huge obstacle for establishing a research culture. The Ministry of Higher Education together with the 

universities will examine strategies to overcome this deficit. One approach is to mobilize Afghan 

scholars who are now working abroad to be engaged in this activity.”      

Students and lecturers of the medical colleges in Afghanistan are facing multiple challenges. The 

out-dated method of lecture and no accessibility to updates and new teaching materials are the main 

problems. The students use low quality and cheap study materials (copied notes & papers), hence 

the Afghan students are deprived of modern knowledge and developments in their respective 

subjects. It is vital to compose and print the books that have been written by lecturers. Taking the 

situation of the country into consideration, we desperately need capable and professional medical 

experts who can contribute to improving the standard of medical education and Public Health 

throughout Afghanistan. Therefore enough attention should be given to the medical colleges. 

For this reason, we have published 136 different medical textbooks from Nangarhar, Khost, 

Kandahar, Herat, Balkh and Kapisa medical colleges and Kabul Medical University. Currently we are 

working to publish 20 more medical textbooks for Nangarhar Medical Faculty. It should be 

mentioned that all these books have been distributed among the medical colleges of the country free 

of cost.  

All published medical textbooks can be downloaded from www.ecampus-afghanistan.org  

The book you are holding in your hands is a sample of a printed textbook.  We would like to continue 

this project and to end the method of manual notes and papers. Based on the request of Higher 

Education Institutions, there is the need to publish about 100 different textbooks each year.  

http://www.ecampus-afghanistan.org


II  

As requested by the Ministry of Higher Education, the Afghan universities, lecturers & students  want 

to extend this project to the non-medical subjects e.g. Science, Engineering, Agriculture, Economics, 

Literature and Social Science. It should be remembered that we publish textbooks for different 

colleges of the country who are in need. 

I would like to ask all the lecturers to write new textbooks, translate or revise their lecture 

notes or written books and share them with us to be published. We will ensure quality 

composition, printing and distribution to the medical colleges free of cost.  

I would like the students to encourage and assist their lecturers in this regard. We welcome 

any recommendations and suggestions for improvement.  

It is worth mentioning that the authors and publishers tried to prepare the books according to the 

international standards but if there is any problem in the book, we kindly request the readers to send 

their comments to us or the authors in order to be corrected for future revised editions. 

We are very thankful to German Aid for Afghan Children and its director Dr. Eroes, who has 

provided fund for this book. We would also like to mention that he has provided funds for 40 other 

medical textbooks in the past three years which are being used by the students of Nangarhar and 

other medical colleges of the country. 

I am especially grateful to GIZ (German Society for International Cooperation) and CIM (Centre for 

International Migration & Development) for providing working opportunities for me during the past 

four years in Afghanistan. 

In Afghanistan, I would like to cordially  thank His Excellency the Minister of Higher Education, Prof. 

Dr. Obaidullah Obaid, Academic Deputy Minister Prof. Mohammad Osman Babury and Deputy 

Minister for Administrative & Financial Affairs Prof. Dr. Gul Hassan Walizai, Chancellor of Nangarhar 

University Dr. Mohammad Saber, Dean of Medical Faculty of Nangarhar University Dr. Khalid Yar  

as well as Academic Deputy of Nangarhar Medical Faculty Dr. Hamayoon Chardiwal, for their 

continued cooperation and support for this project.  

I am also thankful to all those lecturers that encouraged us and gave us all these books to be 

published and distributed all over Afghanistan.  Finally I would like to express my appreciation for 

the efforts of my colleagues Ahmad Fahim Habibi, Subhanullah and Hekmatullah Aziz in the office 

for publishing books.  

Dr Yahya Wardak 

CIM-Expert at the Ministry of Higher Education, February, 2014 

Karte 4, Kabul, Afghanistan  

Office: 0756014640 

Email: textbooks@afghanic.org 

           wardak@afghanic.org 



 
Message from the Ministry of Higher Education   

In history books have played a very important role in gaining knowledge 
and science and they are the fundamental unit of educational curriculum 
which can also play an effective role in improving the quality of Higher 
Education. Therefore, keeping in mind the needs of the society and based on 
educational standards, new learning materials and textbooks should be 
published for the students. 

I appreciate the efforts of the lecturers of Higher Education Institutions and 
I am very thankful to those who have worked for many years and have written 
or translated textbooks. 

I also warmly welcome more lecturers to prepare textbooks in their 
respective fields so that they should be published and distributed among the 
students to take full advantage of them. 

The Ministry of Higher Education has the responsibility to make available 
new and updated learning materials in order to better educate our students. 
Finally I am very grateful to German Committee for Afghan Children and all 
those institutions and individuals who have provided opportunities for 
publishing medical textbooks. 

I am confident that this project should be continued and textbooks can be 
published in other subjects too.   

Sincerely, 

Prof. Dr. Obaidullah Obaid 

Minister of Higher Education 

Kabul, 2014  



 
Book Name         Lipid Metabolism    

Author                  Dr M Azim Azimi  

Publisher              Nangarhar Medical Faculty   

Website                www.nu.edu.af 

No of Copies       1000   

Published             2014  

Download            www.ecampus-afghanistan.org       

Printed by            Afghanistan Times Printing Press 

       

This Publication was financed by German Aid for Afghan Children, a private initiative of the 
Eroes family in Germany.  

Administrative and Technical support by Afghanic.  

The contents and textual structure of this book have been developed by concerning author 
and relevant faculty and being responsible for it. Funding and supporting agencies are not 
holding any responsibilities.  

 

If you want to publish your textbooks please contact us:  

Dr. Yahya Wardak, Ministry of Higher Education, Kabul 

Office         0756014640 

Email         textbooks@afghanic.org     

All rights reserved with the author. 

Printed in Afghanistan 2014 

ISBN       0 – 901690 – 54 – 6  

http://www.ecampus-afghanistan.org

	01
	02
	03 last one cheaked
	04 Biography of M. Azim
	05
	06
	07

