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Diaďetes ŵellitus is heteƌogeŶeous gƌoup of disoƌdeƌs, ĐoŶŶeĐted ďǇ ƌaised plasŵa gluĐose 
ĐoŶĐeŶtƌatioŶ aŶd distuƌďaŶĐe of gluĐose ŵetaďolisŵ. GluĐose is uŶdeƌ-utilised ǁith ƌesult-
iŶg hǇpeƌglǇĐaeŵia. It is ŶeĐessaƌǇ to saǇ that, iŶ ŵost Đases, the ƌeal aetiologǇ is still
Đlouded. The Woƌld Health OƌgaŶisatioŶ ;WHOͿ has pƌepaƌed a Ŷuŵďeƌ of ĐlassifiĐatioŶ 
sĐheŵes of diaďetes ŵellitus; ŶoǁadaǇs the folloǁiŶg is ŵostlǇ aĐĐepted ;Figuƌe ϭͿ. 

TǇpe ϭ diaďetes ŵellitus 
TǇpe Ϯ diaďetes ŵellitus 
Otheƌ speĐifiĐ tǇpes of diaďetes ŵellitus 
GestatioŶal diaďetes 

Figuƌe ϭ. ClassifiĐatioŶ sĐheŵe of diaďetes ŵellitus 

ϭ.ϭ. BasiĐ ĐoŶĐept of gluĐose ŵetaďolisŵ  

GluĐose is the pƌiŵaƌǇ souƌĐe of eŶeƌgǇ foƌ the huŵaŶ ďodǇ. Aďsoƌďed fƌoŵ the iŶtestiŶe it
is ŵetaďolised ďǇ  

• eŶeƌgǇ pƌoduĐtioŶ ;ďǇ ĐoŶǀeƌsioŶ to ǁateƌ aŶd ĐaƌďoŶ dioǆideͿ 
• ĐoŶǀeƌsioŶ to aŵiŶo aĐids aŶd pƌoteiŶs oƌ keto-aĐids 
• stoƌage as glǇĐogeŶ 

Metaďolisŵ of gluĐose is ƌegulated ďǇ Đoŵpleǆ oƌĐhestƌatioŶ of hoƌŵoŶes aĐtiǀities. DietaƌǇ
sugaƌs aƌe ďƌokeŶ doǁŶ iŶto ǀaƌious ĐaƌďohǇdƌates. The ŵost iŵpoƌtaŶt is gluĐose, ŵetaďo-
lised iŶ ŶeaƌlǇ all ďodǇ Đells. GluĐose eŶteƌs the Đell ďǇ faĐilitated diffusioŶ ;gluĐose tƌaŶs-
poƌt pƌoteiŶsͿ. This faĐilitated tƌaŶspoƌt is stiŵulated ǀeƌǇ ƌapidlǇ aŶd effeĐtiǀelǇ ďǇ aŶ iŶsu-
liŶ sigŶal ;gluĐose tƌaŶspoƌt iŶto ŵusĐle aŶd adipose Đells is iŶĐƌeased up to tǁeŶtǇ foldͿ. 
Afteƌ gluĐose is tƌaŶspoƌted iŶto the ĐǇtoplasŵ, iŶsuliŶ theŶ diƌeĐts the dispositioŶ of it -
ĐoŶǀeƌsioŶ of gluĐose to glǇĐogeŶ, to pǇƌuǀate aŶd laĐtate, aŶd to fattǇ aĐids. Diaďetes ǁas
iŶitiallǇ diagŶosed ďǇ the use of oƌal gluĐose toleƌaŶĐe test ;oGTTͿ aŶd the Đƌiteƌia ǁeƌe 
ĐhaŶged ŵaŶǇ tiŵes ďǇ WHO aŶd ADA. The foƌŵeƌ teƌŵ like IDDM - iŶsuliŶ-depeŶdeŶt dia-
ďetes ŵellitus, NIDDM - ŶoŶ-iŶsuliŶ depeŶdeŶt DM, juǀeŶile-oŶset DM oƌ adult-oŶset DM 
ǁeƌe aďolished. 

ϭ.Ϯ. Type ϭ diaďetes ŵellitus  

The teƌŵs iŶsuliŶ-depeŶdeŶt diaďetes oƌ juǀeŶile-oŶset diaďetes pƌeǀiouslǇ eŶĐoŵpassed 
this tǇpe of diaďetes. TǇpe ϭ diaďetes ƌesults fƌoŵ aŶ autoiŵŵuŶe destƌuĐtioŶ of the ß-Đells 
of the paŶĐƌeas. Theƌe aƌe seǀeƌal ŵaƌkeƌs of this autoiŵŵuŶe destƌuĐtioŶ, deteĐtaďle iŶ 
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ďodǇ fluids aŶd tissues: 

• islet Đell autoaŶtiďodies ;ICAsͿ 
• autoaŶtiďodies to iŶsuliŶ ;IAAsͿ 
• autoaŶtiďodies to glutaŵiĐ aĐid deĐaƌďoǆǇlase ;GADϲϱͿ 
• autoaŶtiďodies to the tǇƌosiŶe phosphatases IA-Ϯ aŶd IA-Ϯß. 

Despite iŶĐƌeased kŶoǁledge, ǁe aƌe still faƌ fƌoŵ uŶdeƌstaŶdiŶg the aetiologǇ of TǇpe ϭ
DM. Theƌe aƌe Ŷo douďts that geŶetiĐ faĐtoƌs aƌe stƌoŶglǇ iŵpliĐated as seǀeƌal geŶetiĐ faĐ-
toƌ haǀe ďeeŶ ideŶtified. OŶ the otheƌ haŶd the ĐoŶĐoƌdaŶĐe ƌate iŶ tǁiŶ studies is uŶdeƌ
ϱϬ% suppoƌtiŶg the ǀeƌǇ iŵpoƌtaŶt ƌole of eŶǀiƌoŶŵeŶtal faĐtoƌs,  aŵoŶgst ǁhiĐh ǀiƌal iŶ-
feĐtioŶs haǀe to ďe ĐouŶted. TǇpe ϭ diaďetes ŵellitus ƌesults fƌoŵ a Đellulaƌ-ŵediated auto-
iŵŵuŶe destƌuĐtioŶ of the iŶsuliŶ-seĐƌetiŶg Đells of paŶĐƌeatiĐ ß-Đells. The autoiŵŵuŶe 
pƌoĐess ďegiŶs ŵaŶǇ Ǉeaƌs ďefoƌe ĐliŶiĐal deteĐtioŶ aŶd pƌeseŶtatioŶ. The destƌuĐtioŶ ŵust
ďe ǀeƌǇ heaǀǇ as ϭϬ-ϮϬ% of the ǀoluŵe of ß-Đells is suffiĐieŶt to Đoǀeƌ ĐliŶiĐal sǇŵptoŵs. 
The ƌate of ß-Đell destƌuĐtioŶ is Ƌuite ǀaƌiaďle, ďeiŶg ƌapid iŶ soŵe iŶdiǀiduals ;ŵaiŶlǇ iŶ-
faŶts aŶd ĐhildƌeŶͿ aŶd usuallǇ sloǁ iŶ adults. 

ϭ.Ϯ.ϭ. GeŶetiĐ faĐtors  

TǇpe ϭ diaďetes ŵellitus is stƌoŶglǇ geŶetiĐallǇ liŶked ǁith HLA oŶ Đhƌoŵosoŵe ϲ aŶd ϲϬ%
of the geŶetiĐ susĐeptiďilitǇ to TǇpe ϭ diaďetes is ĐoŶfeƌƌed ďǇ the HLA sǇsteŵ. ReĐeŶt stud-
ies haǀe iŶdiĐated that HLA-DRϯ-DQϮ, HLA-DRϰ, aŶd DQϴ aƌe the ŵost iŵpoƌtaŶt; HLA-DQϲ 
is ŶegatiǀelǇ assoĐiated. Seǀeƌal appƌoaĐhes to ideŶtifǇ otheƌ susĐeptiďilitǇ geŶes haǀe ďeeŶ
takeŶ. CuƌƌeŶtlǇ theƌe aƌe ŵoƌe that ϭϱ ĐaŶdidate loĐi ideŶtified, ŵost iŵpoƌtaŶt aƌe oŶ 
Đhƌoŵosoŵe Ϯ aŶd ϭϭ. It is speĐulated that these HLA ŵoleĐules pƌoǀide aŶtigeŶ pƌeseŶta-
tioŶs that geŶeƌate T-helpeƌ Đells that iŶitiate aŶ iŵŵuŶe ƌespoŶse to speĐifiĐ islet Đells
autoaŶtigeŶs. This iŵŵuŶe ƌespoŶse iŶĐludes the foƌŵatioŶ of speĐifiĐ T Đells, ǁhiĐh ĐaŶ kill 
the iŶsuliŶ-pƌoduĐiŶg Đells iŶ the islet of LaŶgeƌhaŶs, aŶd leads to the foƌŵatioŶ of autoaŶ-
tiďodies.  

ϭ.Ϯ.Ϯ. AŶtiďodies  

The ŵost pƌaĐtiĐal ŵaƌkeƌs of ß-Đell autoiŵŵuŶitǇ aƌe ĐiƌĐulatiŶg aŶtiďodies that ĐaŶ ďe de-
teĐted iŶ the ďodǇ fluids ŵaŶǇ Ǉeaƌs ďefoƌe the disease deteĐtioŶ ďǇ ƌaised plasŵa gluĐose
ĐoŶĐeŶtƌatioŶ.  

Islet Đell aŶtiďodies ;ICAͿ aƌe foĐused agaiŶst the aŶtigeŶ pƌeseŶt iŶ the ĐǇtoplasŵ of the
eŶdoĐƌiŶe Đells iŶ paŶĐƌeatiĐ islets. The ƌeaĐtioŶ ĐaŶ ƌesults iŶ the Đell destƌuĐtioŶ. The usual 
ǁaǇ to deteĐt ICA is iŵŵuŶofluoƌesĐeŶĐe ŵiĐƌosĐopǇ aŶd ĐaŶ ďe fouŶd iŶ ϳϬ-ϴϬ% of those 
ǁith ŶeǁlǇ diagŶosed TǇpe ϭ diaďetes ŵellitus. Lateƌ oŶ the fƌeƋueŶĐǇ of ICA pƌeseŶĐe de-
ĐliŶes to less that ϱ% ϭϬ Ǉeaƌs afteƌ the diagŶosis. 

IŶsuliŶ autoaŶtiďodies ;IAAͿ aƌe pƌeseŶt also iŶ otheƌ autoiŵŵuŶe diseases; at oŶset of tǇpe
ϭ diaďetes the fƌeƋueŶĐǇ is aďout ϱϬ% iŶ ĐhildƌeŶ. TheǇ aƌe less ĐoŵŵoŶ iŶ adults. The
ĐoŵŵoŶ pƌeseŶĐe of ICA aŶd IAA sigŶifiĐaŶtlǇ iŶĐƌease the ƌisk of the deǀelopŵeŶt of tǇpe ϭ
diaďetes ŵellitus. 

Page 141

eJIFCC2002Vol13No5pp140-144



GAD is a ϲϰ-kD eŶzǇŵe ƌeƋuiƌed foƌ the pƌoduĐtioŶ of g-aŵiŶoďutǇƌiĐ aĐid ;GABAͿ. AŶti-GAD 
aŶtiďodies aƌe pƌeseŶt up to ϭϬ Ǉeaƌs ďefoƌe the ĐliŶiĐal oŶset of tǇpe ϭ diaďetes aŶd its
seŶsitiǀitǇ foƌ diagŶostiĐ puƌposes is ǀeƌǇ high. OŶ the otheƌ haŶd speĐifiĐitǇ is loǁeƌ as 
GADA fƌeƋueŶĐǇ iŶ geŶeƌal populatioŶ is aďout ϯ%. 

IŶsuliŶoŵa assoĐiated Ϯ autoaŶtiďodies ;IA-ϮAͿ aƌe foĐused agaiŶst the pƌoteiŶ tǇƌosiŶe 
phosphatase, the faŵilǇ of sigŶal aŶd tƌaŶsduĐiŶg eŶzǇŵes. These aƌe pƌeseŶt iŶ ŵoƌe thaŶ 
ϲϬ% of ŶeǁlǇ diagŶosed peƌsoŶs ǁith tǇpe ϭ diaďetes ŵellitus. 

ϭ.Ϯ.ϯ. EŶviroŶŵeŶt  

Theƌe aƌe Ŷo douďts that eŶǀiƌoŶŵeŶtal faĐtoƌs aƌe iŶǀolǀed iŶ the iŶitiatioŶ of diaďetes.
Viƌuses ;ƌuďella, ĐoǆsaĐkie ǀiƌus B aŶd ŵuŵpsͿ, ĐheŵiĐals aŶd, soŵetiŵes, eǀeŶ Đoǁ's ŵilk 
aƌe the ŵost ĐoŵŵoŶ faĐtoƌs. 

ϭ.ϯ. Type Ϯ diaďetes ŵellitus  

TǇpe Ϯ diaďetes ŵellitus ǁas foƌŵeƌlǇ kŶoǁŶ as ŶoŶ-iŶsuliŶ-depeŶdeŶt diaďetes ŵellitus 
;NIDDMͿ, tǇpe II, oƌ adult-oŶset diaďetes. It is ŵuĐh ŵoƌe ĐoŵŵoŶ that tǇpe ϭ diaďetes aŶd
Đoŵpƌises appƌoǆiŵatelǇ ϵϬ% of all iŶdiǀiduals ǁith diaďetes. The patieŶts aƌe usuallǇ oldeƌ
at the oŶset of disease, ŵostlǇ pƌeseŶt oŶlǇ ŵiŶiŵal sǇŵptoŵs. IŶsuliŶ ĐoŶĐeŶtƌatioŶs aƌe
ŵostlǇ iŶĐƌeased ďut theǇ ĐaŶ ďe Ŷoƌŵal oƌ deĐƌeased. OďesitǇ is Ƌuite ĐoŵŵoŶ aŶd ǁeight 
ƌeduĐtioŶ aŵelioƌates the hǇpeƌglǇĐaeŵia. The disease usuallǇ deǀelops afteƌ ϰϬ Ǉeaƌs of
age. Oƌal hǇpoglǇĐaeŵiĐ dƌugs aŶd dietaƌǇ ŵaŶipulatioŶ ƌepƌeseŶt the ďiggest ƌole iŶ theƌ-
apǇ; iŶsuliŶ is soŵetiŵes ƌeƋuiƌed to ĐoƌƌeĐt hǇpeƌglǇĐaeŵia. The gƌoups of disoƌdeƌs, of 
ǁhiĐh tǁo aƌe ŵost ĐoŵŵoŶ, ƌepƌeseŶt the Ŷeǁ kŶoǁledge tǇpe Ϯ diaďetes ŵellitus.  

The fiƌst oŶe is a deĐƌeased aďilitǇ of iŶsuliŶ to aĐt oŶ peƌipheƌal tissues. UsuallǇ ǁe Đall it
"iŶsuliŶ ƌesistaŶĐe".  IŶsuliŶ ƌesistaŶĐe is defiŶed as a deĐƌeased ďiologiĐal ƌespoŶse to Ŷoƌ-
ŵal ĐoŶĐeŶtƌatioŶs of ĐiƌĐulatiŶg iŶsuliŶ aŶd ƌepƌeseŶts the pƌiŵaƌǇ uŶdeƌlǇiŶg pathologiĐal
pƌoĐess. The seĐoŶd is the dǇsfuŶĐtioŶ of paŶĐƌeatiĐ ß-Đells, ƌepƌeseŶted ďǇ the iŶaďilitǇ to 
pƌoduĐe suffiĐieŶt aŵouŶt of iŶsuliŶ to oǀeƌĐoŵe iŶsuliŶ ƌesistaŶĐe iŶ the peƌipheƌal tissues.
Lateƌ oŶ the iŶsuliŶ pƌoduĐtioŶ ĐaŶ ďe iŶsuffiĐieŶt to ĐoŵpeŶsate the iŶsuliŶ ƌesistaŶĐe due
to ß-Đells dǇsfuŶĐtioŶ.  The ĐoŵŵoŶ ƌesult is the ƌelatiǀe defiĐieŶĐǇ of iŶsuliŶ. LoŶg disĐus-
sioŶ ǁas held aďout the pƌiŵaƌǇ ƌeasoŶ - iŶsuliŶ ƌesistaŶĐe oƌ deƌaŶgeŵeŶt of iŶsuliŶ pƌo-
duĐtioŶ. Data suppoƌt the ĐoŶĐept that iŶsuliŶ ƌesistaŶĐe is the pƌiŵaƌǇ defeĐt, pƌeĐediŶg
the deƌaŶgeŵeŶt of iŶsuliŶ seĐƌetioŶ. IŶsuliŶ ƌesistaŶĐe usuallǇ pƌeĐedes the ĐliŶiĐal sigŶs ďǇ 
as ŵuĐh as ϮϬ Ǉeaƌs. The ďasis of iŶsuliŶ ƌesistaŶĐe aŶd iŶsuliŶ seĐƌetioŶ defeĐt ƌesults fƌoŵ
a ĐoŵďiŶatioŶ of eŶǀiƌoŶŵeŶtal aŶd geŶetiĐ faĐtoƌs. 

ϭ.ϯ.ϭ. GeŶetiĐ faĐtors  

The ĐoŶtƌiďutioŶ of geŶetiĐ faĐtoƌs to the deǀelopŵeŶt of tǇpe Ϯ diaďetes ŵellitus is ǁidelǇ 
aĐĐepted. TǁiŶ studies aŶd faŵilǇ peŶetƌaŶĐe stƌoŶglǇ suppoƌt a geŶetiĐ ďasis, ďut up to
Ŷoǁ theƌe is Ŷo Đleaƌ ƌesolutioŶ. Theƌe aƌe seǀeƌal geŶes assoĐiated ǁith tǇpe Ϯ diaďetes
affeĐtiŶg iŶsuliŶ seĐƌetioŶ aŶd aĐtioŶ as ǁell as ƌegulate ďodǇ ǁeight. TǇpe Ϯ diaďetes ŵelli-
tus ƌeŵaiŶs a "geŶetiĐist's Ŷightŵaƌe". 
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ϭ.ϯ.Ϯ. EŶviroŶŵeŶtal faĐtors  

BodǇ ǁeight aŶd eǆeƌĐise aƌe the ŵost iŵpoƌtaŶt. The liŶks ďetǁeeŶ oďesitǇ aŶd tǇpe Ϯ
diaďetes aƌe Đoŵpleǆ: although ϲϬ-ϴϬ% of those ǁith tǇpe Ϯ diaďetes aƌe oďese, diaďetes 
deǀelops iŶ feǁeƌ thaŶ ϭϱ% of oďese iŶdiǀiduals. The ĐliŶiĐal sigŶs aŶd theƌapǇ ƌeƋuiƌeŵeŶt
usuallǇ go doǁŶ ǁith ǁeight ƌeduĐtioŶ aŶd ďodǇ eǆeƌĐise. 

ϭ.ϰ. IŶsuliŶ resistaŶĐe  

IŶsuliŶ ƌesistaŶĐe ǁas desĐƌiďed fiƌst. It is diffiĐult to ŵeasuƌe diƌeĐtlǇ iŶ ĐliŶiĐal pƌaĐtiĐe aŶd 
iŶdiƌeĐt assessŵeŶts aƌe used - higheƌ fastiŶg iŶsuliŶ ĐoŶĐeŶtƌatioŶ oƌ the iŶsuliŶ ƌespoŶse
to the gluĐose load. The ďƌoad ĐliŶiĐal speĐtƌuŵ of iŶsuliŶ ƌesistaŶĐe eǆists, ǁith Ŷoƌŵo- oƌ 
hǇpeƌ-glǇĐaeŵia. EǀeŶ iŶ patieŶts ǁith ŶoƌŵoglǇĐaeŵia, ŵaƌked eleǀatioŶ of eŶdogeŶous
iŶsuliŶ ĐoŶĐeŶtƌatioŶ is fouŶd iŶ plasŵa. 

ϭ.ϱ. GestatioŶal diaďetes ŵellitus  

GestatioŶal diaďetes ŵellitus is usuallǇ asǇŵptoŵatiĐ aŶd Ŷot life thƌeateŶiŶg to the
ŵotheƌ. The ĐoŶditioŶ is assoĐiated ǁith aŶ iŶĐƌeased iŶĐideŶĐe of ŶeoŶatal ŵoƌďiditǇ, Ŷeo-
Ŷatal hǇpoglǇĐaeŵia, ŵaĐƌosoŵia aŶd jauŶdiĐe.  EǀeŶ Ŷoƌŵal pƌegŶaŶĐies aƌe assoĐiated 
ǁith iŶĐƌeasiŶg iŶsuliŶ ƌesistaŶĐe, ŵostlǇ iŶ the seĐoŶd aŶd thiƌd tƌiŵesteƌs. EuglǇĐaeŵia is
ŵaiŶtaiŶed ďǇ iŶĐƌeasiŶg iŶsuliŶ seĐƌetioŶ. IŶ those ǁoŵeŶ ǁho aƌe Ŷot aďle to iŶĐƌease the
seĐƌetioŶ of iŶsuliŶ, gestatioŶal diaďetes deǀelops.  

The pathophǇsiologǇ of gestatioŶal diaďetes ŵellitus is Ŷot ǁell kŶoǁŶ aŶd iŶĐludes faŵilǇ
histoƌǇ of diaďetes ŵellitus, oďesitǇ, ĐoŵpliĐatioŶs iŶ pƌeǀious pƌegŶaŶĐǇ;iesͿ aŶd adǀaŶĐed
ŵateƌŶal age. It is esseŶtial to deteĐt pƌe-eǆistiŶg diaďetes ŵellitus ǁhiĐh has a ŵuĐh ǁoƌse
pƌogŶosis foƌ the fetus. 

ϭ.ϲ. Other speĐifiĐ types of diaďetes ŵellitus  

Otheƌ speĐifiĐ tǇpes of diaďetes ŵellitus aƌe heteƌogeŶeous. The folloǁiŶg aƌe the ďiggest
gƌoups: 

• geŶetiĐ defeĐts of ß-Đell fuŶĐtioŶ 
• geŶetiĐ defeĐts iŶ iŶsuliŶ aĐtioŶ 
• diseases of the eǆoĐƌiŶe paŶĐƌeas 
• otheƌ eŶdoĐƌiŶopathies 
• dƌug- oƌ ĐheŵiĐal-iŶduĐed diaďetes ŵellitus 
• iŶfeĐtioŶ-iŶduĐed diaďetes ŵellitus 
• ƌaƌe foƌŵs of iŵŵuŶe-ŵediated diaďetes 
• otheƌ geŶetiĐ sǇŶdƌoŵes soŵetiŵes assoĐiated ǁith diaďetes 

The aetiologǇ aŶd pathophǇsiologǇ aƌe ǀeƌǇ diffeƌeŶt, ŵostlǇ ĐoŵpliĐated oƌ ĐoŶŶeĐted to
iŶsuliŶ seĐƌetioŶ aŶd aĐtioŶ deƌaŶgeŵeŶt, as ǁell as sigŶal tƌaŶsduĐtioŶ iŶside the Đells dis-
aƌƌaŶgeŵeŶt. 
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