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Lactate
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Acetoacetate
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mmoyl (132-144)

mmoYL (3.2-4.8)

mmo/L (98- 108)

mmol/L (23-33)

mmo|/L (3.0-8.0)

mmol/L (0.06-0.12)

mmol/L (3.5-6.7)

m5qt F-17\
mmol/L (<2.0)

mmol/L (<3.0)

mmo/L (<0.1)

Problem-Based Learning :

Diabetic Ketoacidosis*

vdAltflt tIoufr?ttol'
vv,l"ll nut t rlgr "

d'rodr.r{ilau
firlrutrslYrs arq so fl firl:sihinur

turutrulrriau tr :.n.drsornr:uu"n hii6n
-rn? l|a!t't nu'tTutt:,t

nrreH?ont ilio,rrJfr ffi nrr

pH 7 .16

H. 69

pCO. 11

pO. 107

HCO 4
3

138

5.3

100

7

6.0

0.24

36

3.6

9.5

1.4

CBC : Hb 10 g/dl, Hct 38%,

WBC 9,000 celt/cu.mm., Diff : PMN 60%,

Lymphocyte 40%,

RBC: Normocytosis,

platelet 7- 10 /oil field

Blood (7.35-7.45)

nmol/L (35-45)

mmHg (35-45)

mmHg (88-110)

mmoYL (23-33)

Urln€ : ketone positive

t ,r tev InoultJU?u!n:u insulin, u1!ndo Lld3

hl uo arfi u rr ri a 6 or nr r nr r nl d a u url a,r'luri.r,:
-Jt?41n1,:.) tor.tannu

'dru'ni.rta,rnr:6aunr:aouilr n:dfi nurrr.ll,{srGinsra6fi n
'u-ninr*rrJir-uryrlvr lvrnfinnr:unnri; fufld z nzucmFrianr:unnti rrrirsra-sris. rx' inr.ifinsr zs3e

':o,lflrdn':ror,:ri nrnitrrnin6fi n nrwrlnfi nnr.:urrylti llnrinsra'aLiuilr,tri
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Parameter

dr ur ud'rll'r r,r d'.: u: n iu

410'r,10,10 8 to

Na (mmol/L)

K (mmol/L)

Cl (mmol/L)

TCO, (mmol/L)

Urea (mmol/L)

Creatinine (mmol/L)

Anion gap (mEq/L)

Glucose (mmol/L)

138 128 132 r33

5.3 5.? 3.7 3.3

100 95 101 104

7 I 15 ?4

6.0 6.8 6.3 4.8

0.24 0.29 0.1 3 0.09

3629208
27.4 19.4 I 1 .0 9.6

132-144

3.2-4.8

98- 108

2., -.t.t

3.0-8.0

0.06-0.1 2

3.5-6.7

21:m:tnRuRnt:IltTUttu.t I U ifi so lrirfi 2 rqunrflr 2540

oannl{fldd1?; 6.:hluna16u l.tfi o:nnriroan
d)

ri'r u rduriu rirhl uorarfiu lfrar6.: oro rflr nm r
- !.., d u
,ln1ta1on1nn1:7tulJ?utn1?r?1t]l.t1 tLa3t:6t11

dad'lunnd6r,jro:oird'rer n:d6! "1 io;rirtri
hJuorariuulurdao16r loiuri rf; oofi fi nemotysis,
de )d e.drlJn nau crot og LUr,rFrdr{u!nruhrgnrifr

o co a n tr r1 oi Io s ro fl r 
" 

dr ri': fi-,rtiu r u ri a u rlu
v1

ttunf,:tJ 12 tJTti? tlJ!t013 ta 0 0 n'D 0rtt? 1JlJ't u0 ![ n u

injury ?on juxtavenular cett fifiJuorarduilir

aanrr nr:'biaitlrsrn5,ruru rnel !il I
d,-,act!!n't' ri n']ll]'t.t1u?to,: n n1 tu0 nQ!!n1:

n a",:[.j uor a rfi s !lriniu riu

- drunir rco fiaoa,rrirtrinrold"ir
2

drhutcfinrtc metabolic acidosis rfl:1!fin1:
'ld bicarbonate 1 rfro neurratize n:o udr

ir,: nr uosr]iu or'': a o co, a,: rd o d o rld'in nr o or :r
d?wa'r IHco3]4pco.l'[ria,rd dlri a r]'r'ra brood

gas frlrirafiuriuld'fia pn lflun:o, fi0fi H. a,:.
l - i "oe .pCO ua: HCO n'r tlnu H. fralocyiilfrqa.i'23{

- - !r J
:uro1 H !t'lup,raaon?1rr!un:o1u16oo Iog

o:uanrarltlunar{israon,) lflu6ndrurilfr
.ovl, t ,

7r1'[$NttndrisNLurdana,:iu rir anion gap fi

or n nr:fi air-i'l s ir..l::r"fi rtlul:a rurmru
rua :fi or qrJol r.iu rfi ! i 36 fl 'lu ru'o r d'u nr or'jr

rJul UU'rA: ruu r1r1U?',rUzU O type l(lnsuhn-

dependent diabetes mellitus (lDDlvl) d,t!flu
- J- ,

tu114?1l.tgU On OU O 0lJ UJ d:'t,t 01t{dU lltOrJ

uaufi uafi oia6uqfi u {rl'lao:lilau1:ntdnalnd
J 6, r &r.a

$todalunllJlra,lnluto aln1tLoull?tu no !.tou
af e .? y 

,

Inu lutr'r Lldd1?!N1n fl :!11't?lu1 aautfl atl,,t'lu

(aciarnr:tt!urdsulra"ulri 6 o nr:zr outr,

ketoacidosis oufi ,rlnlr

tu 09ttl0rnooltu?u

- ua CBC nlfi mild anemia uoinr:fr

{rJr u fi n r :r r o utr d'r s rd o o 6,tdu n.j., d lfl u o-:,:

- finalnaarrrn Ido,t,j.] rid?srl,r o

6uq6u rir'iriwn dhjar rr:n uprake nalnd

t1'r tu tlr alt[uurl.{a,t{'lu Ln

- rJa etecrrotyte fihluorarfisrJa.,rrf, nfos
a "6edtlnrJU?u!nntndditni!n1 lfi lt$:,tnu osmotic d\:

riluara'irifi n'r:6,:riraonolnr{ad!fr a irnrri
rdldu rirtriTr.tuoraris!d,rfi rrrnhrtadaanrr
v d aAo6r?g tto u't tun:3udtaooNln :1\tfl,tu031u
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d?u creatinine firiraroroo:ria,tornd'lut'to 6,J
lGtoaddosls tuunl?lrlrlltu u?u IDDM

rh ud'lsrroir,: "r'lur6oordrdu{u uono.nd 1d'tiaun'ir t\ tootr,t Ioufr rfi o ririru?ro6lsfi tt
nlra:?alosiEror .tatte'lud'radrrrdaota,: ! ! f e < d aed,

nQrul na lndt?1r{n dtyllott[1lul^ta.:,:lutri t6] nlT

clrhodaqjllnrrr ketoacidosis riofi:ro''u

BUU Chiang Mai Assoc Med Sci

uon n?'lu ttonoi1{to,t cation riu anion fial dr
)

r!do,tn1?3 metabolic acidosis fril oroanic acid

(ketone bodies) d':{u

- d'runr:rirruro or urea irirr-lnfi

fd
nAtndan as tJn:un?u yt1llrFt1 creatinine d,t

, A.,
n?lnlUUAdnS':ttl

- r a|u?!rJ H- di nnsrJ!0n:u1 pyru-

0\:lJ lactate d':LUl'linl g

J,- n1:nT?aytt?uBugun't't! ketoacidosis

Fanr:n:rnrnil ketone oodies'[ri'uri

B- hyd roxybutyrate tra! Acetoacetate dn
v .e:? rl't urine ketone t iJAlln

4 e - J . vdfl'r::nuliJU?it tntin4 0uga u rlr al ri
o f v ..tev a An1:ul na Lndt?t't t{dd ttlultnnaryra ortnunl:

tr orrlr ua"biTrl rora rfi u l rd a n':u 4 n.l:?i1\t'ru
e Z Y^

lonna'r tlJo 01fl 1.11J u F]ol.t lJ tJ a

- nu'i1 nnlnnana,: uaor,:.irdu.rfiulrl

n::nutfi Nnltulnd Indrl'ttqaa

- a electrotyte ltrdalua:naal:ri
n{lu:naoor'r ur:r:1d'iurirrdrlrJ {rJrafi o:
rla am rlr n{u 6,:r-rilqr 6 u il tta cn n al.i oio o n rr n

oio rrfi fi nr:iliu nrr I rdlduou rdr {rJ n 6

tlunariuildrr6ilarrdarornnrrrn:or rdo}i
6lqfi uo;nitri:;d'raoa,:1d' ril:rcfi nr:ld'rlil
o .. - & -'[urqadir niunalna d',run6,:o'rrfl ud'a,:lri

[l uorarfi uilir!\}i'! nr:b{6usfi u, co, rflldu
rocuao.i fr,rnrrcn:ol a o an Ia:ir{nrg r"u

anrliudr ri,rocuiubiornFir anion gap danar,

urea [[as creatinine ffnna,:ou nd

Vol.3o, No.2 May rs9?

6,:vroocarillliirdtlrurtlu IDDu unefi

nlrFtoudl.loi6oianr:lridut6u Lra3 1

I:,:nur!r a oirun'r?r ketoacidosis oufrllnlr
j r.- -lIua to:un1::nu1tla2 aln1t1: olu

catabolism 6osuid auor nnrt'[dn nlnam6o

nrflularo:n rufl unr:anrsdr:r,nnltrn
rfrod'r:fl'ln xetone ri, 'bidr,: nr u rilu n:n lu
nrr:!nfitruc fasting irlnrlosdiln ketone

vate + NADH + H' ---> laclate + runO rfiodu rdu r 6 ur fiu !r Fi keto n e fi o ;hl n :c riulfi'fi n r :il a',t

A - / d oe
au{au {,: uaLfifiunnlSdalul? }Ju onnln

Triglyceride

|- ---+l

I Free fatty ac d

| 
(FFA)

I

Insuln (pancreas)

t

FFA LIv€r c€ll

' Fatty acyl camitine

I

+: ncetyl CoA Mlto{fiondria:

nnlnalu16aofr a,locyirtfiu:lFiu osmotic

L

rd:l{ufi nr:6,:rirorn'[unadnirrrtunrsudrAao

drfio"d,rrarhlruorarfifl aon rfirsli.'lunrrua
tfi oofi rcnnr-uaa n r{ilaarrc:tl riunqlna

ttacI unarfia dr.lrao:fiornr.int"lr',nti.
naoor'rd1 :co-ul unalfidriuirlnru 0umad)
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1t:m:1 fluflRl:lrt| Ultu.t |lflJ

nQ36nA': Utlilnnlltl't2AAlOvlU!nld'ltU01n

fl.rilr{rio.rilnfiAntt
.' Je,. d -aM sytr.tu?u o't nltn?:n311uo\:u

Hormone : insulin L[nc C-peptide cir d':u

gtucagon a,: rdonrrvisrsrrair,:nalnadnir

Il uorardurJoo nrdo uanrarlrrduilrdrilrd'rs
t r. - U

ft?L[uu9]dttuu0;nnniaanalnL{aa},|l0In!u't

lra3?T! o o nyn ifl dd1?3 ril oo! u:n;! {rJrufi rir

[luorariar,ilnfi fiioori rilnlre6,r[Junarfier
o .3
tut{aaul N1n na?'l!.tu'tuou Lu:3u3aun:,tU

rfl :1lll rnd16u ul,if u a u o ud ;. rirXl,unr:
J r . A '"Y]1i1U?a \t n Al tUO lnB lOtrtlEn ai't x Lil a 14 iln

flfi so lrirfi 2 qunlou z54o

p-hydroxybutyrate (78%)'lunlrnr?otiuoc ards
Ja a )-l Z)

n'ltll0iAanIlnlnlUlqAn!ld!lnAOTl?lUlU 7l'tYl
-;Ann'l:tn0 Rn'ig1nUA1:O'l't q nnU

turtaauouuatl - nitroorusside fi'to:tfrotiluar: :cnau

o'rnlryr'r,rnafi n Iourir}lli'uri nduki ttwallnu acelone llas acetoacetate
J " ,-a-- f erric chloride 11Q!11'tuIn:u'tnu

acetoacetate rfi orfluf, ri':'r

- F-hydrorybutyrate dehydrogenase di
,Ja:r Auu p-hydroxybutyrate birilu

,voltauu udd1l!1lo u flt:lt'tuu1 00l.ltflall

nruloriruac6n a Nu1fllnfi na!arfiIo!

ol nlt116oifr[fiu?niu vital sion 01aa3r,iu

tachycardia uio nypertension loi'rir.t
a At,va - anla1n1: !nn,:?lu!tJtdno?n0et:un?1

diabetic coma

acetoacetate nialniu NAD nlfiuu!flu NADH
A

?OnltnonAutldnYl 340 nm

rlo-oriuera livir n'lr Frt?oio p- nyorory-

butyrate o:rirubin1rol?eRr?3 tetosis loirir{u
111 !l4ulJ?UtO:Un1::nU',tUAAOnUOn?1

Blood gas :

l.
pH nln?'l 7.30, H-

nir$donn't?!

d\:. oCO ll0!

acidosis 6a

HCO 01
3

Chemistrv: na[ndd':. urea |!a! creali-

nine 010ird,:luonn'r n?lantfi62a oa.t, plasma
;t

osmolality $rlJllJ

Electrotyte : Itr6urJua:naol:oiaroonlnF
nt::nul

riaa,:or nfr il-:lrn:!6aon na,t nrr1{nr-uux.t
.ra - &ea- tfiouqnu ,tdntono 0311'lL Un't:u'l

a a n uoi o ol.d r 6 u u [ra r n a 01: Fin a-u 6 n riilot o"rt nqlaardrrtaii, ao glucagon etfect (ann1't

air,:nnlnaornot-u), Honllda1sh -u

- Lita,: rna':rd a ri,rnr:riu nalnayrr,r

rJoalrv uacurihnl?3?'rnJ1 r?rJriid ona?an

or o fi l.i at{ra-r'lo rd'u fi oro-,:rr sld' rir Co ocoir nr N

T3n"u bicarbonate diflunat neutratize nlo
Ketone bodies, [flunr:or:rordofius-u alnfuAno'lt.lrJalosnr:n:ro nalna,

rJln1?: ketoacidosis loufrlui']lnrgo;fiad s :tJ etectrotyte, btood gas ffno or 01il n'r rilu rio.,r

nl?alrtiu ketone bodies 6n

E0:tlJltFtln 3)

- rdafi nlirj'rn6Inardrrrad o;6,:

ll uorarfi uilrdrhloirs r:n"utu16oooldoanrJr n
-aa.on!u0\r qa {rin't't Lfi ldtlt o?rl

-'[ri bicarbonare liia;n u.l R,r ? t
acidosis

6a acetone (2%), acetoacetate (20%),
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Enhance glucose Decrease

I
I

J

l-ower Plasr'ta Gl

rUlfi?1u (Diabetic mellitus)

rflul:nr{oirrdsr{ar riu nrrlfinrl n fi

1on nriu?!n'r:!l oru ofi arLri,rnrilularo:n,

hJ:fi u ua:lt l"u a"urda.,:lror n nr:nf,,rta,r
6uq6uhirfi alna niafi nr:d'runrurioiuqfi u
dJ, - r .J-
dnmlnl.llnlon!'iFluna fasting hyperglycemia

d'lu'lur!{rJrafr liulruruo:rfi o alherosclero-

sis t!a! microangiopathic vascular disease un:

neuropathy a eir,rl:fi6 arnr:fr udo.:oan

fiocuonoir,rn-unr gfi nranrulr4?ludairhsrfl u

{nuuntnnnu

1. Tlpe 1 : lnsulln-d€p€ndent dlab€tos

||€llltls (IDOM) nu'jrrfi srdor rnriunluqn::l
rdunuunlu{fii HLA 88, BW1s, 818, 41,

CW3, Dw3, Dwa {rjrerovfi autoantibody ,io

p -cet I n a,r o''u ri o ir rir'lrinrrair I ua;n no,:6 ttqfi u

rirli'hj6 uiaaronrfi uauf, uo6oio6ulfi uffld'

H ! ? g nn tul3ylu ll al nl:n\: un al gua g 0 n.1

as5! tnfilili'rir.rau rnn keroacidosis ilu i
nr:noudualria nr:inr*r d',: rJduq6ulq'fi

2. Type 2 : Non-lnsulln dependent

dlabet€s mellltus (N|DDM) fi n'l'tttdsrdoln"!

Vol.30, No.z May t 90?

plasma glucagon glucagon effect Inhibit lipolysis

r{uon:;r udhirriu.i'o r.l:;r"62 a,r airlr u o cfi

ornr:lurctiu subctinicat atiuru osiiofriri
1 v, 4 ,, vt a u?u a1ulJ'ln ua::!:1ia?uttn? d,trhn

u'u rda'jr nadri'u rj ow o.r{ilr ukj qar auo r oi a

- y r -J : J o r , i -:cnunatndrtytrl?! anttJuaiaugSiuaan,r
.r- , <a11:An't:dtlnuashanaugaula n !tFtr{aailla:

d'a,:iurarnqlnalrJfi insutinreceptoruSo re-

ceptor fidlu?ufau fi6aln:,:air,Jfiorlnfi 6r

hjo'u ril6ugfiu rfi a drtirqa.iiu rar n nlna
e\4 ate

tl1tu tu nluto

3. S€condary dtab€tes m€llltus ril1,l

rurnrrufr rfi oornfi ntraa$:ndururriou n5o

biiu fl rur.lri o o',: r?itr nr:gr",: n::d, fi r*a:rd
!,crunlnlutgaanua0u, Ea:I uu,t,ln?frt!n?lJ

nr:rir,:rurardug6u, arfi fi aaria:co-unalna

lurdoor rfludu

nrrcun:n{ourol{ earurxrru

t. rtuurdgur'ta-u uano,tn ketoacidosis d
binrim lr ua'rfi s".rinrardu 6nrdu

n. Non-ketotic hyperosmolar sfafe tJa
finqlndurdoolrn 1 o;rfinu:.roiu osmotic 6r

\
Oppose

utilization

\

-/ onlu"' 
/t /ttl

Rorans lcbaddosl" 
I

--\\ | /
Lower counter regulatory hormone

-/
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1',r:zf'r:r'|nunn t:lrlt tu': lltu ii so oir-'ii 2 qunrnu 2s4o

rirrdrrr'lun:lrardao :rrrY'rnr:rilo-onnladd riaun'irfrrnrufi o:er:?n11!oi?ui6ilnfi vianr:ld
" - YV

1or ff os rir o orvr.:rir uacn a [n da a n ia l niu airh u
* ",,r,

novrRonl't3110u'r ttFr L rnn ketoacidosis
-i-Ytyt:1;u{ audnumQcu!u\:nt3u::lln1:tno

ketone bodies lri
1. Lactic acidosis nul6'tioulou[o ']r

;-'lu {lr u rurv rr ufrinr+r oir r biguanide lrfi
o'r iaror': severe metabotic acidosis aro'[rjvttr

hyperglycemia fiia ketoacidosis
A - t- ,

IL tttlllt:0:': LOltn

n. Diabetic eye disease 1lu 3 ?o'1
Ae)-

u?u11O't uu0u 6J Q3tJLl t!fi1tn ?l? nu n1: an

rfi uoudrrirlriorroold narBantioir,: j lduri

n.1 retinopathy at n nr:rur oi'l?o,t

basement membrane, nlitv{tJ permeability lon

retinal capillary olfr ,rfi oou6oooonluor

n.2 r:{ tl'u osmotic firfitJduoin

hyperglycemia ocyir'tfufio bturred vision via
rfi n cataracts draldu"s.iFrrld'

n.3 :susli1tl?an diabetic retino-

oathv asfi vessel formalion rfio{ulnl1u iris

(rubeosis iriois) virbirfi n gtaucoma '[ri

1. Diabetic nephropathy flulBdR"n{a;

fiartrqorn glomerular damage, hypertrophy

10n afferent !!ac efferent arterioles o!tfro

ischemia :lrlt&dnr:fi nr{o uuunr rudu (ascendino

lnfection)

1.1 diabetic glomerulosclerosis n't:

u't ti'l?an basement membrane tldrnl:
.J r, a I

nld uu $U anu:iato,: LutFrult membrane ta,t
,"glomerulus ti:4,:nlnrna glycation tc 'j1\t

nflIndn;uhlrfi ufi basement memorane rirbifi
atbumin Srrruriau 9 iro onrur'lu{laarrcld'

labstix drin:?a (<300 mg/L)

?.2 lschemac teslon nL rnludtl'ttl

ifinmroiuqriud'ru
1.3 Intective lesion

A
n. Diabetic neuropathy tuonnlnnalndfi

n'rrrilduulll Lfl u sortitol fi aariarjar utdu ::d'lYl

a-nuzu:dvruld'uri

n.1 Symmetrical mainly sensory

polyneuropathy l!u:ttl n ii ?uo!dt-xtf,!

a?1ilff,nio!-r6udrri'r, nrrrriu rouitrzu

superficial lra: vibration oiolri6nru fiau rFu

!!d'le (walking on cotton wootl l arlr:n
oJ

alunrJdlJo6Lun'r:rnaaut ?to :dn[]rNould
Ad

nn o n.ttTtl0aool?n1 tlJa tJn'r:u'rolQll 14:o

nll touNlntsn! ttn?L u n?llJtdn nouduo'l

0utn otul.llrEt't0dn'111:ut|:nlo

n.2 Acute painful neuropathy if,n

LfiUOUtJnll :OU filAtJ$tia'l 'l tFrU:L? fut1l"r tlfllJ

olu?1 Logtov{13nn1na'lnn!

n.3 Mononeuropathy and multiple

mononeuropathy fi rdurJ:lar nfr nr r 4 rL

ea
nd'1rJLfi on1 rdurfi u?fi5alrd1urdu rf, ulil

vJo
,1. lnfection ulnlnnd,lLu rda nnn!ruu
Ja ! d1 Ia1fl1:YtO?Oirtatrunnr:tl nlTtn:futoo on

v.^^^,xx
m,JUl nrgl n'r:r114'r iltta?0\tt 0rnao?1'l 11{

chemotaxis udr phagocytosis firir,:ruld'riosa,J
^ ! r J.

n1:nnttaaln utid touLoyi'lglttll't (diabetic foot)

ttuan!fi1u{1iunntu1 ua'tna.t'tuotnlaantu
_ - |,Jfi:a010 n1looounufl1aLd antu Lns.: rnoruu

ischemia rio gangrene ld'niuniu

;;
ntlgn?o?l t.tlt0.tuounn1t tng?nutulll?1lJ 110

6snnmcfi'ir m ic roa tbu m in u ria 6arl3lTzu osttur on\tu

albumin fi:"roon!1dnn'j1 nA (>30 mg/L) llri
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fI. nlrnr?arfioAnn'rxn']ln?unuI:n 200 mg/dl (>1 1.1 mmol/L)

lII. nl:glt?otfio :!riuR1?;rlyltndo! 6. Insulin tolerance test ltianodau'i1

Eirlruilnr:drumuoia6ur6u r.riofi o"ueiaufi or

A A' VL nttot?otTto? oflutu tfi?111

re d'rlu firirrJnfioqj:zu'jrn 70-110 mg/dl
14e

$a?nnti'tstnan tfia?o::o!nlun ttn1tr4au.dnu

1. Fasting Blood Sugar (res) {rJ':uo:
oai{tl0' tltua3tn:onntno!tn't!!a0nn:?n 1 0-

(3.9-6.2 mmol/L) tuRtt; hypergrycem,a

{rJruorfirir FBs rJ'tnn'j1 140 mg/dL

(>7.8 mmol/L) uoirir rir or'r n.jr 45 mg/dL

(<2.5 mmol/L) fi tJlu6nR't1i hypogrycemra

2. Random plasma glucose tflunr.r

onroloahida.:.:oornti fi rilJnFaqj::r,irl z0-

130 mg/dL (3.9-7.2 mmol/L) {rJrururu.:ru
Iorurofl'tcsin tDDM n3fiFi.1Nlnn.ir r so mglol

(>8.3 mmol/L)

3. Two-hour postprandial plasma

gtucose lunu nfina"rfiuol,rr:riruhl 30-60

urfi orfinqlnadudndo ralann{nlrflurlnd
4 . !, - tr J redttJatJ'tullJ 2 g?t ,t u?gtu1fi?,turn?unNlod

Q3tJn'lUAUn?1 130 mg/dl (<7.2 mmot/L)

4. Urine glrcose rdau*r nralurda oa,r

tfiun'jTi;oriu threshotd ro,r1o (ilrlrJ1il 180 mg/

dL) fi nlni?oy{urir orr alu r1aarrcloi nm l rit.,:
e J,r- -a1 tl't1!10nu dd'l?En0:d,t?llJ !OtzUfl U

5. Glucose tolerance test (GTT) riou

iunr:or:ro z-s iu {rJruar:1d'iuornr:fi fi
nrildarornotir,:rias r so nil oia{u ornu'u

, - f e\ ,eu )d!no tFlgitu?utotu0'tll1lnNn15 Lutfl rnln
arir,:riaa goo n;u oioiu rilunar e-s iu

a)l'
o'r nuu,too'r x'r:r,!ai rn5a,:6 rJ to-tz {rlul

0.1 U/kg body weight ror:lfioorurn:ronalna
u{ !v a - Jfinnror!auqal.lyt 20, 30, 45, 60, 90 rrac

r20 u'rfi nurJnfinrrfinqlndooa,: s0% lu
30 urfi rlnlliiuilnfitu so-rzo urfi uoiairhu
i<- - - v - - tfl!nlln'rut11ltna a!tnu IroulJ,tn,t d0snag 5j

doan0u1ntl1

7. n1i;or!oiu au{att ud: C-pepride
)-L :'1c (j-peptide tuu dlu14u\:flo{ounaun0c

d'a,ro n or"o ao n riaun:r,:ru firj.lfl rur rrulo El

Y^
tofl1: type 1 n?:yt!r,tou{nutla! c_peptide
. ! .d s .j

611 ty{tlsuJ nltdtlnfitoyddaan l ?rulm

type Z o:fi6ut6!$n3 C-peptide rJnfin5o6,:
t-

n{:1 ;fi a',la a n rJ'r udr u oi n a rir'u r or'lrl nrc d'uhil d'
- tAv, e Y

nlfLlTliJU2 U tn OR't?s hypogtycemia U,rilyln

6uqfilua: C-pepride a,: *aoN.jrfi6uriuro,r

rirJ,lera,:dura.r roitiriusfi uar ua: C-psp1;6t

rl nfi niordruaor,r'jr{rholdir6uqiuor nnl uuo n

--4tL nlt9t:?onl0gtonlunttn? nxtl:fi
'1. ctycated hemogtobin rdori.ronnlu

r 6 a n a,rdu ua 
"n 

r a ei ur r n a d o r:x rJ o-? n-rJhl r fi u
,:oo'141:uasrnialdt rO-tZ d'rlill rorcrFoo

Jtn glycated protein fi orfi a1srfirniuhl:fiutio
J<,

ru{ a rilurcriu nrunu udrbiirJrsld'fi u nqlna
zs nfir uia r.zs n fl/u"r y rin o-? 1 nn.

v -Ylu g nllu::oiu glycated protein 6.:uaot.:6,r

nr': nir on alu ylard cia un n1}l hi aa n ndo r riu or n

rolcr6oofi ariunqlrraqn I nirr"rh,r oun:u 2 rgs d.,: rilu nr: uao,:nr.:rutr nr alu Ldan? rug

ria g d'?Iil,1 airl.:ururr?runr:l:firir res rIo1iu rirtiunnrin:ruki.jrfr druxlriil?sfi
rrnn'jr t qO mg/dL (>7.8 mmouL) uacfrnnr n't :n?u n rJ o'1111:1ei6 $i u,:1o

1, 1 itz, e t"rll.: rirtordrri,:nr:osrrnn.ir
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- dt
n1 L Lduraaolg'tuo? tt6!tt?'!?u rnl:ru1a110i

basement membrane LLasn'lttuagu$!an

2. FBS uas urine glucose rfiarl::riu

. r, d J
ul:1l0'llulnuYl membrane ?10.1 olomerulus i.tlJ

atoum,n fi aanl.l,i :r,o'ufi 6tlf,i1 microat-

:r ru ri'uhl:6uri.:u l or)

'i rlutr rucfu r.id r s fi f1 nr dtr 16 a o ryir'lo d.: rYr buminuria 64fi Gliru atbumin fr ;?aanll.td.:n'ir

rr:zn:rnninnr:unrdria.tlrd

(neln6r?xniu HbAr), glycaled albumin (nalafl

:2!niu albumin) Lr,d! tructosamjne lnalnad

,il-huuruor,l.fi 'r:odr,:6rfi u,t e-s iuriaurr
. c .te e t 4 ..4e

1'{ll tr1"/11u nos tvl:rnuul nlnag ru[nrury]nlo

uT 30 luuT 2 flUntRU 2540

3OO mg/L nr:n'iroo:ld

nephelometry, ElA, RIA

2. Lipid profile ld'uri cholesterol, trigly-

5.

lll. nlrnr?orfio lsrfiunl?su :ndou

t. Ketone

hydroxybutyrate

ketoacidosis

bodies ki'rrri acetone, p-
J

Lla! acetoacetate tnafi 1fl 1'lt

30 mg/L uoiriaunir

Innin colorimetry,

L1lUnU

ceride. HDL-C. LDI-C ,iilxutin NIDDM 'n
9Atu:1no'tu {nor n't:tu't zun1fu t? lJ utlJ rn a a

fi orrJnfi o:nr{fi:co"ulnraarno:oa ua orrnf,

rtal:riar"[ri'tioc] rir'trii nr rrI:n dr! Ldoo

r6a o rufi ,: uasltny-rlo n1 :J tJrld'

3. Coagulogram 1d'uri platelet count,

bleeding time, PT, PTT tia,talndrJrururrrru
aJ

03 n?1Nlnu?flo{n fl't:u platelet aggregate

ld'iru *a:fi coaoutation factor 0r'1 ol"gl:oir,l
, ad

0rLnn tschemia nlg ItJ atJ!'to tlrla n03fl'] g{1

rilunr:rirarair n'r'tu:uu:.:fl a\:n't:fi or{o!i'6n

01? u

l. Microalbuminuria n1:or:toNrnttcfi fi

atbumin tl-:rrrufau'l iraan rnr,:rJaam: i
l arrrrnor:ronud'rsefiridu rianr:ld tabstix

rflunr:n:rorfi aran6rnrrIfi n nfi toilor
r- Jo -ndtndndnt!taoou'tu 6J 0s1]1 lti ex,tracellular fluid

rfi r fi nr:rliun-rrdo nrunr u:,ron16onlos

tondl:olno{l
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