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SY9 ANTIDIABETIC DRUGS 

1. n1·mti·rnri3-I Antidiabetic drugs : , 
1.1 Insulin preparations : 

• Ultrashort- acting : Insulin lispro (Humalog), Insulin aspart (Novorapid) 

• Short-acting : Regular insulin e.g. Actrapid HM, Humalin-R 

• Intermediate-acting : Lente insulin, Neutral protamine Hagedron (NPH) or 

Isophane insulin e.g. Humalin-N 

• Long-acting : Ultralente, protamine zinc insulin (PZI) 

• Premixed insulin : 'humOJ'llfl..:J Intermediate- acting + Short-acting insulin e.g. 

700/o NPH + 300/o Regular insulin 

1. 2 Oral hypoglycemic drngs : 

1. 2 .1 Insulin secretagogues 

A. Sulfonylureas : 

• First generation 

- short acting : Tolbutamide 

- long acting : Chlorpropamide 

• Second generation 

- short acting : Glipizide, glicazide, glimeperide 

- long acting : Glibenclamide 

B. Meglitinide analogues : Replaglinide, nateglinide 

1. 2. 2 Insulin sensitizers 

• Biguanides : Metfom1in 

• Thiazolidinediones Troglitazone ( L w n tl fllJU 4 3), rosiglitazone, 

pioglitazone 

1.2.3 Alpha-glucosidase inhibitors : Acarbose; voglibose 
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2. Insulin preparations ~ml:: h LLft::LLolft::'ZfU~LL~flol1.:JOUflfh.:J h 
Insulin preparations (ilu'falJ) LtJumif'lmum')~1U~iJ'):;~utl1vnn lu~u1mu1l111u 

~ J11 I Type 1 °'lm1mLa::~u1mu1l111u Type 2 U1.:J')1t.IYI iiornua1rn~orn Oral hypoglycemic 

drugs 

ilm~au LtJumL01~t.1ii~lvi''11nm')anvi'11no1u~r:iu'lltNaorf L?:lu l1ii 11 ., iluaau 
• u • 

'11nl1iiilm')L~t.1~o11'llr:i~mvir:idnulnaL~t.1~~umnn-h8uaau'11n1'1 ~~n1ll1Lnvimm')LLW 
u • 

i!r:it.10-h LLoitnL01~t.1ml1a1du~il~~L~r:itlul1a~Ll1ar:im.imn oir:ii11~~ 1vi''Yl1m')ii15ut.1n~~L~r:i 
u 

ti "" e 1 "l ""' "' "' .f .. .d I _J o ur:ir:imnr:iul1iJVl Yl1 l1 vir:iuaa'lJU')aYlmnr:iu 99% L')t.1011 Monocomponent insulin 'lf~Yl1 • • 
L li'r.7lJ1t.1 LnVlr:llfll')LL Wt.11Ur:lt.lft~ ... 

L lJU'1'1UlJUt.1t1c.Ja01LLa:; l'lf Human insulin ~~ L tlumL01~t.1ii~ilm')L~t.1~o11'lJr:i~n')VJr:J::-• 
iltumi'.ir:ilJ'llr:l~~lJYIOU'):;fll') fl1')LOl~t.liJil'Yla1t.115 L'liu fl1')a~L~')1:;,..;'Yl1~L~il 1Bfl1')Yl1~ • 
W1JliiYf1m')iJ tvit.1l'lf recombinant DNA techniques LtJuoi'u LLa11hmn11li'u1ant n1ll1 • • 
lvi'auaau l u1tl'llr:i~muvi~mn t ')~Lu1l111u~l li'm1~ im1')~mfl ua::n1 l li' r.7u1mnvimm')LL w 

• ... u 

mt!r:imNn-hm')L'li'BU'faU'11na01i' 

Insulin lispro lull 1996 FDA t.lr:ltl~'U Insulin lispro injection ~~LtJ'lJtnLOl~t.liJ 
J ""1 ., !' 1 "~ I .d .f~ I nr:ir:inqYlli 1Jfl1')ftVJ'l:;vium011a VJL')1fl11 Regular insulin LLa:;i11:;t.1:;naim')r:Jr:lOCJY1liaum1 
cl L ""' " L ""' ., "' L " L L "., 1 " "" • I "' ,J rnr:i 'lH1VlL'll1 Olffl'Yl1J~'1~aii11111 mn m1ci1 nanunmm'Yll') vi ~r:i u1:;mru 15 mn 'lf~ 

oi1~'11n Regular insulin ~o1r:i~lli'nmrn1'Yl1') 30 mfi (011i1011')1~) i6m')lli'm~1')l'lfm') 
uviL'li'1lo1~1'Ylu~ L'liuL~t.11nua1Jaau'lfilvi~1J irnn'11mru Insulin Iispro m'1ll1~1i.inuauaau • • 
~ilqntu1ulvi'Lim~t.11nu Regular insulin 

Regular insulin ~n~vi:Si.i'lf1Lrn:;r:ir:inqY1tu1un-hm')'Yl~~BlJ'falJli'l')t1'lf1m m'luvim 

L'li'1lo1~111i!~ '1:;r:ir:inqn~mt.11unaitJ'):;mru 30 u1fi m llir.Jcilum')~1u~i11:;~un~ t~a 

TYPE OF INSULINS ONSET(hr) DURATION (hr) PEAK PLASMA 

CONC. (hr) 

Ultrashort-acting 

Insulin Iispro 0.25 5 0.5-1.5 

Short-acting 

Regular insulin (RI) 0.5- 1 6.8 2- 3 

Intermediate-acting 

NPH 2-4 14- 18 6-10 

Long-acting 20- 24 

Ultralente insulin 6- 10 10-16 
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l~~vnn1~nai 1~EJm'lu~m1trn~ 3-4 ~f-.:irimrn1m'l ua~u~ Long- acting insulin ritiu 

Utlll l1~tim'l1'lf Regular insulin ~1JJnu Intermediate- acting insulin ~1'1c.rn~L'lilJL~E11nu 

1~uli'1 l tl Insulin preparations UEJJJ15u~L'li'1 lQ]~1l1tl'-.:imnni1m'lu~L'li'1l1at1~Lat1~~1 
... 1" l1'ltltl1\I 'lf Intensified insulin therapy e.g. multiple sc. insulin injection, continuous sc. 

insulin infusion Nasal spray, oral insulin, intraperitoneal insulin, 

implantation insulin pump etc. 

3. Insulin & oral hypoglycemic drugs tlElfl'J'tltfoi1'30UE>rl1'3 h 
3.1 au~au tltinqnta~'l~vl\Jtl10l1aLlJLatl~ 1~ 1~EJ nl'lL'li'l~\JO\J insulin receptors 

( • ) .J. I J d \I ~ I • 1 \I... tlJ tl a-subumt 'lf'1tl~'t1LElfl\1JJL'lfaa'llti'1'l1-.:JnlEJLrn~m l1Ln~m'lL aEJULL a-.:i tyrosine autophos-

phorylation CP- subunit) ~'1iir.rnL~>J tyrosine kinase activity 'llfl'1 insulin receptors 

L~t1nui1 m'lm~eiru tyrosine kinase activity 'llfl-.:J insulin receptors 'l~iic.rn 

• d-.:i phosphorylation 'llfl-.:J1tl'lOlU1u target cells n1Ll1m'ln1-.:J1U'llfl-.:JLflU1'lf>J 

ATP-citrate lyase, acetyl CoA carboxylase LLa~ ribosomal protein S6 L ~JJ~lJ 

• d-.:i dephosphorylation 'll ti'11tl'lmu1 u target cells ii c.rn L ~JJ m'ln1'11lJ'll e:i-.:i rnu 1 'lfiJ 

glycogen synthetase & pyrnvate dehydrogenase 

au~au~n\J~JJm'la-f1-.:i second messenger 1~um~oful~rnu l'lfiJ phosphatidyl 

inositol specific phospholipase C n1l1U1~ hydrolysed substrate~e:itj1m~mfJJL'zma1'1mnu 
f l "' f l J • " J • 'l ~ L uU Pl- glycan & 1, 2 diacylglycerol 'lf'1LuUaTml11l1U1l1~1\J~JJnl'll11-.:J1lJ'lltl'1LfllJ 'lf>J 

Ill El 1 m 'lfmf 
~ QI ' Clio Q. ct " " " ue:in\11mmt1'1'W\J11 e:iu~aumrnn'l~Olllnl'la'l1'3 glucose transporters ua~m~01u 

intrinsic activity 'lltl'1 transporters ~'1'li1ulum'llhn~l~acJ1u L'li'1'ltl1uL'lfaa 

3.2 Sulfonylureas qntL~u~e:i m~of u 1'1au~aul1~'1t1t1nm'l1no1utimJ~1um-.:i 
sulfonylurea receptors ue:in\11mfuir'1·zhma~JJqnt'lle:i'3au~au 1~m~JJ~11JJalJJ1'ltl'llfl'1 
au~aulum'l~\JO\J insulin receptors (insulin sensitivity) Lrn~a~ hepatic glucose output 

•• • J V ,:,, Q. Q. I ct QI 

3.3 Meghtuude analogues e:ie:inqn5m~01um'll1a'3fllJ~atJL'lflJL~E11nu sulfonylureas 

LL"'l~ii~g}")1~'l'1a-f1-.:ivi1'1nu 1~EI block ATP-sensitive K+ chrumel ~L~mfJJL'lfaa'llfl'3 P-
cell n1Ll1Lfi~ depolarization & Ca2.influx 'li'ti~'llfl-.:JEl10~JJif~flflflO(jl1tL11 Lrn~ii'l~EI~ 

.fl: I " 

na1e:ie:inqn5au ~'1n'l~ofum'll1a'1au~aul1a-.:imm'll~'1naL~t1'1nuam1~tln01 l~c.rna~th 

gi1a 1uLae:i~1~~ m1~-wui1n1 l ~~tbmn~ hypoglycemia u e:it1a'1 

3.4 Biguanides a~m'la-f1'1nal~a'l1no1u L~JJm'll'lfm1l~a'lle:i'1na1mde:i a~m'l 
v v 

~~:SJ.Jn~ 1~a\110't11'1L~umm'l Lrn~'li~'ll11'1 oxidative phosphorylation lmif m~t1vi1-.:i 1 

3. s Thiazolodinediones hliiqn~m~of ul '1ol'u tie:iul1~'3au~am ~JJ~u uoia1m'lo 

L ~JJ~11JJ 111umwrnvauti'1vie:iau~au1~un'l~~u insulin receptor kinase activity ue:in\11n 
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:: I.,:; '1 'j 1 4'0.I t .," 
uum~~'lf1t1£JUt1\lm'la'l1..:in~ LYia lJL'lfaaoiu viuuuti..:i oxidation 'lJeN long chain fatty acid 

. 1"' . .J..,, ~.,1 LLa~aV'ln1'lYl1\11U'lHNLCllJ '212.J phosphoenolpyruvate carboxykmase 'lf\12.JVl11i.J'11Vlty lJ'lJU1U 

m'la{1..:inalvHl''lJt1..:iQ}u 
\J 

Thiazolodinediones )h.rnL~>.Jnl'lL'lin~ lvia'lJti\ILif m~tiol1\l 'l lviumvn~Lif m~ti 1'll>1lJ 

'1 J' "'t Q.I Q.I dq I 

na1mumLa~01u VltltlH~~unu nuclear transcriptor factor l1L'l£Jn11 peroxisome proliferator 

activated receptor (PP AR) ii1:rn 'l lf transcriptional activity 'lJtl\I insulin-responsive genes 
~ J ~ " 'J " ..c.. .t::4 J " QJ • t " L Wi.J'lllJ'l1i.JYl\IUl~~n'l~Ol lJ L lHOVlnl'lLLavi..:i '1fln'lJtl\ltlUYIVl1UVli.Jn1'la'l1\1011U1Ynna VlaL'lJ1 

• • \J 

"'( . ) ~ J' " L'lfaa GLUTl & GLUT4 glucose transport expression LWi.J'lJUVl1tl 

~1nn1'lYIV'lati..:iti'..:iwu11 Thiazolodinedione derivatives ui..:iQ}1a1>.J1'lm ~2.Jnl'ln'l~~lJ • 
LtilJ1'lfif glycogen synthetase 1vimllu~rni:l1um..:i phosphatidylinositol 3-kinase (PI-3 

d • 'l """ " 'l t ~ J' kinase) ~..:im Ll12.Jn1'la''l1\I na VIL~ULW>.J'lJU 

~ t d "" 3.6 Alpha-glucosidase inhibitors avim'l~vi·a>.Jn~ via~1nY11\IL~lJtl1l11'l LlJtl\1~102.J 
.(.,:: 'l.. J., ·1" t')YliltlutNLtllJ 'lfi.J glucosidase Yl~JU\lal a' 

4 . Oral hypoglycemic drugs Llil\Jmwni'imaGi1\lnU'H~t113J 
Oral hypoglycemic drugs nqi.i Sulfonylureas, Meglitinide analogues LLa~ 

Biguanides lll'l\Jaffium'laV1'l~~rnh011a'lmaeJV1'lJt1..:i~i'.hmrnl111u Type 2 'lnaL~u..:inu 

tl~anru fasting plasma glucose ~a~rn\I ( a..tn/~a) 
Sulfonylureas & Meglitinide analogues 

Biguanides 

Thiazolodinediones (Rosiglitazone 8 mg) 

Alpha-glucosidase inhibitors 

60-70 

60-70 

35-40 

20-30 

5. Antidiabetic drugs n1 L,.;'Lfi~enn1")'2l1\ILA£J\1Gl1\10Uflrl1\I h 
ilml~u m~n1'll1Lnvimm'l'li1..:iL~EN~1na1L1101Gi1..:i 1 1vinri m'l~~1..:imt101eJuaut1..:i • • 

eJ~1..:i~vitln&iGieJ8ua~u m'lLLvrm'l~hJu~anB~tlu'luQ}1m l1~flmm'lLLY1'ln'lftiu~1nm'lLLvrm • • 
r.Ti'.ht1~\ltl1~LflVl lipohypertrophy or lipoatrophy, hypoglycemia, insulin allergy, insulin 
\J 

resistance, insulin edema, Somogyi effects etc. 
J Id 4 d'j'1 1.:'t I 

Sulfonylureas fllnl'lYIWUUtltlYl~VlVlfl hypoglycemia L>.Jtl L?ftnn~>.JU vimuw1~t1Ul\I 

~ ~ ., J .( ., "" " "" ~ " 
tl\l '11l1'lUUlYI a tin t')YlillJlU Vl1'l'l~1\I nl'l LnVl tl1 m 'l'lJ1\I LVl tl\IU L m~~\I mq 
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:: "" d1" irnn~1mm Sulfonylureas m~JJ primary failure or secondary failure mn..1 a 

mL~au L~vBlln') nv'l~1'l cholestatic jaundice mm')LLvim ii~uiuonJJol'1 iil'li LLvimM 
,,, .J 1.J.... • I ti I 

Meghttmde analogues mnT'fYJWUUvt1Y1qQl~rn hypoglycemia LL01wuumm11 
V q .,j 1" I "" ..r 1 "" 1 .,j 1" q V Sulfonylureas mnT~'lJ1'lL~EMvU 'l QlLLnn1')01QlL'lfv UYn'lLQJU'11tl ~ ~au a mL~au Ylv'l~n 

Biguanides l'i11'1LnQl~~lJ1a mL~au nv'lL&lu lactic acidosis 1u'lJ\.J1Qlt11U'lm~LnQl 
intestinal malabsorption, prolonged hypoglycemia m~LflQJ 1QJLUU1'l''fltl tQlm\lW1::~~ii renal 

insufficiency 

Thiazolidinediones (Rosiglitazone) wui1l'i11 l1LnQlnT~OlQl L?i'v 1 um'! L&luma l~a1u 
uu tl1QIA">tl:: mm">u1JJ ">::~u 1'lli7u1mavQJL~JJiu 1111:: ta~01~1'l 

6. 'l7tiu01noh'3')::V1i1'3 First- & second-generation sulfonylureas iiti::hu1'3 

First- generation sulfonylureas L'liu chlorpropamide 

• ii">~t1::L1a1n1'>vvnq-r15m1 Lrn::ii~UOln1'>tUn1'>LflQJ hypoglycemia Uvtlffh 

second generation sulfonylureas 

• l'i11l1'LnQlmm">'li1'lL~EM L'liu cholestatic jaundice, syndrome of inappropiate 

ADH secretion (SIADH) 

• LnQl drug interaction JJ1nni1 

7. c.Jiha~l~i'u Antidiabetic drugs n1ll1'~'11°lf'm~u·hll~'ltl l~Vl~ti'l~ 
" 

1V I ., ., .,j °' "" "" .f .... V .f., "" 
~'l'> 'llvEJ1'l'j~JJQJ">::1'3 Lu ti'l~1 nmm'l011 m~LnQln1'>Lfl'jJJflYl5'1')tl011U qrtilnu ~mnQl 

tlU01'>1tl~v~tha 1~ L'liu ub n1 ·,l"'S fV'r t/\})~ / ,,1 ~ 
• Lrnanmrna, MAOis q La~JJqrt5aQltl1011a'lJti'l~u~au 
•c;enytoin, ucagon, corticosteroids, oral contraceptives, 

" ) .t ........ 
~qYlil'lJv'lvU~au LLa:: sulfonylureas 

..,! .f 
• Aspirin, sulfonamides - LWJJqYlil'lJv'l sulfonylureas 

thiazide diuretics -

• P-blockers - l'i11 l1LnQlpharmacodynamic interaction nu Oral hypoglycemic 

drugs tQlmUn1\.J glycogenolysis ~'ll'i11 l1'LnQl prolonged hypoglycemia 

• mn~JJ cytochrome P-450 CYP 3A4 inhibitors Liu ketoconazole, 

~yclosporin, erythromycin, steroids etc. m~ih.rnaQl replaglinide metabolism 
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