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|. Type 1 diabetes
A. Immunologically mediated

B. Idiopathic

Il. Type 2 diabetes

lil. Other specific types

Genetic disorder of B-cell function (MODY, mitochondrial DNA)
Genetic disorders in insulin action (lipoatrophic diabetes)
Exocrine pancreas diseases (pancreatitis, hemochromatosis)
Endocrinopathies (acromegaly, Cushing’s syndrom)

Drug-induced (glucocorticoids, tiazidics)
Infections (cytomegalovirus, congenital rubeola)

Uncommon immunological forms (insulin receptor antibodies)
Other genetic syndrome (Down, Tumer, Prader-Willi syndrom)

IV. Gestational diabetes

(gl ¢ 158l (3) Jea

11 Jaail) (eSSl glal-2-3

o aaind) 5l Tl cacsy IS5 e Sl (mpa (o Jait /105 Jaail) 138 Siay
e e z11(35) (Juvenile DM). gleadl s<u i (Insulin—dependent DM) ¢y susy)

cobSadl 8 sl DAl b ol
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(Islet Cell 5,5al Zal saliadll plua) B: AL A elidl jpaxil) cilenls Jods
5aliaall aluaYls ¢ (Insulin Autoantibodies) ulswidl sasliadll aluaYls (Autoantibodies)
(Glutamic Acid Decarboxylase clubislall e JauSsS Jij) ail 4l
(Tyrosine uyg,ill jhilawsal 4513 saliadl alually (Autoantibodies) (GAD65)
oY) o3 e FSI ) aalg g53 ansy IA-2b. Phosphatases Autoantibodies) 1A-2
gy LS Al 8 plaall ol 8 o)) Ko dajd (alass) sie 31 e £90-85 e 431
.DQB 5 DQA il Lalii) g ¢ HLAJL dusd cillalsy) Liad \ Jaai (5€ud)

DI ans (b T 06 ¢ ompall G D€ I s 8L LAY e Jne 2a
el JlaY) dals cayall ans Clay 38 Asle Gaalld) die Badasg UiV 1y pa)l) deals
LA e Adadage Gulll) Gimns a8 Lt . plapal) Ui (e ke JHlS 3530 (alaally

Callaall dlgs 8 Y oV macas (Sl5 e Syl gl (aleal) Cigan pial iS5 430

& sl aleall LLaY) Jhal (gayna aag sball ad o clall (lgud) e Gadine
agaen 5l S o1 318 05 el g 5281 Ayl

Jalsalls Liad Jasiysg e5aaia 45 clahasion) 2500 LAY A eliddl paxil) iy
sie Aiand) o Gsileg Le hals mpall (f (g a2 e o Tanans saase e I Y 30 A
il s L panill ae gl ¥ Aiend) 39ag O V1 €l (ase e gaill 13gs ALY
4,0 5aal) lgally ¢ (Graves) s el Jie (aY1 Al delid) cillacaY Leadf ¢ sayne
= bl 2 Cilgally ¢ (Vitiligo) Glels ¢ (AdiSOn)(isassl s « (Hashimoto) sisasilel
ol Jads « (Myasthenia Gravis)aasl Lasdl saslls ¢ (Autoimmune Hepatitis) 51l

(Pernicious Anemia).wall

) Y3 s Slay Ay jee Gl Wl Gl 1 i) e (@Sl JISET ey aas
A Aol e s ageal Gad 08 ¢ S5Sl) Galeall Limje (536K @A) Galsu ) ah (g
O pgadine oY) SR 03 (B sty | gl e Sl (e e ek A (] e p2 ) e
dpe Ll ) ) isdsg disll g8 ABDe 4l (Sl (aye (se gl 130 L (gand ) il Ll
(32,31) . HLAG Lasiys Yy el WAL 35030 de liall
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12 Jaail) (pe (SSud) £ll-3-3

U pabs Tl 4] LS OIS @Sl el Gubadll (0 £95-90 lsa Jaaill 138 Jiag

(Adult allll < sl ¢ (Non-Insulin-Dependent DM)lswl) e adiadll je (Sl

zline Yo Bl Gy lgwll s (i pe g daslia 4 Osileadl) 3EY) clliaDM).
sl ad e clall aleasL 230 ) AV eN5a

el e (=l Giaye (3o gl 13gd Adbidll GLaY) e ane @i (06 o dainall (e
el Sl Y Al WAL 13 e lia jued Caany D ¢dig pea e Baaaall Clanadd) o (1
taajial) Liendl (g Osila gl 138 (oumge plana (Sl el GAY) Gl e (51 0
ajiall diacd) e gilay Y Gl (ampall - Glgund) Aaglia (o Aisna Ay o lgasks Anaudly
o AN 8 deisn punll (8 Gsaall (e BTie Lt pgadd (5 8 Aplil) Gsl) el i
Sl iy e sl 138 8 Ligie Bgan 50Kl Galaad) Giany Lo 1ol L opdad) At

sk adll Sl e ) oY (e st (Sl e (e gsill 13a paddy Y e
Gyl Bl Gale V) e gl Al S L Taad s Y Tle 5Kl dalyall dg chasys
o @Sall alldialy Llay) jhal lalie Lyl sapa apall eYia Gl clld aag g <ull

g EY Asall 2 ally O3l el ae il gasd) Aaglie (puanTs 3 L4585 850 A ganl] LY
Ll ol ) oY) daglie 35e5 e Tals oS0 caall 8 S

o) oLl Al Aiedly yenll 038 pa (Sl (ape (o ol 13 LilaaYl Hlas sl
2l T iyl mbiaall ST By (Gl les (5 lbladl claall die T) St Bgan Giany
Maxicls Loy L Llle L dabisall 48 5e)) cilesanall (g ofilsi ity caall Cilsans lplaial ]
e (e gsill 13g) Al Jalgall (8 ey aag ¢Js¥) Jaaill (g (oSl are (e ST (8 (g
(32, 31) Dl Taans Badna aclg 83ina (55l
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DIABETES

TYPE 1 @ TYPE 2

PREVIOUSLY KNOWN AS

= Insulin-dependent : = Non-insulin dependent
diabetes melltus (10DDM) : diabetes melbtus (NIDDM)

* Juvenile diabetes * Adult-onset diabetes
* Childhcod diadetes :

RATE

5-10%
of all cases of
diabetes are type 1

90%

of all cases of
diabetes ace type 2

Prevalenca in childeen is
UNKNOwWn Dot far less
than type 2

E 0 every 3OO0 chidoen
= Canada have type 1
dabotes

INSULIN PRODUCTION

None or Too littie or
very littie 5’ too ineffective
when beta cells in the pancreas when the cells do not use nsulin
cannot produce insulin well * T ’ well {insulin resistance)
AGE OF DIAGNOSIS

Usually Usually

ages 0-40 : ages 40+

Mostly young children : Mostly aduits but

O teens : increasingly cocurring in

<children and teens who
are overweaight and obese

TREATMENT

. Healthy eating and
Hoaithy eating and : meal planning
! pla i . for healthier weight and
e nning : Secreasing Insuiin resistance

Increased physicsl Increased physical
activity : activity

@ Bloocd sugar checks @ Blood sugar checks
2 Ensulin injections
0 Insulin injections : 0 oyt

R Ora! medgication
< mMay e recded

BD 2 g<ulls V (@Sl o A3j\aal) (4) J<i

(Sl il &\Jj_4_3
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Sl s Jadiy gl (e i of (elSall st Al gl L (K
Syl Gl ey ¢ b Sl Jlaialy (Y s ¢ gyl byl gl
c Sl (pa el Sl (e e Tpaiaa Teda Jadi 3 (Adenocarcinoma) Laall bl yud)
(Hemochromatosis) 4seall dxual) cassi £lag (Cystic Fibrosis) Sl il (g5 38

(31) o1 S dale)s 4800 LAY ) )

¢J3sSls ¢ saill e Jadiiny ¢oulons) Jae LuSlaas Ciligasgll (o wac asi
bl daldia Jia (ahe¥) mm 3 Cilisasel) sda 1AL alak L iy OsalSslally
U Ciligayl) o3 (G Bl ot O ey gl ayg cLagignlSolally ¢aiudsS daDliag
- Osasell Jajh ey Laic aal) 8 Sl gl Loy W sales (o)<l

Sl (e dusaV) o3 ued ¥ Ny coplgud) SHE G o L5 (e waad (K
Al aglia e Osila ) ALY (s (Sl (imges dila) ) (525 8 el ¢lgald aa
QI Al L) ol Jesdeaill Y eaaly e Gl G5 eV lall o3a e 2 il gudl)
AL bl LS e (sl panalinll (S o g yra e GalsusY) dagliag AL LAY
LV (e ae Liayl llia .50l Llsall e e lall oda Jia ()b Jaall cpuenldy . Lails Threxs
oo b Al bl el Qe Jediny cCalan) Jae i o (e Al ilisasells
Syial)l WIAT saliad) aluaY L Lasiyall Kl iy a—interferon gsaty ol e yall dlal
(31)

Oty cayall A G)Sad) (mpe daasy ALY LAY jaety calasg ydl) (any aass)
Lacle ldley HLA gl casall e¥5a alins of e at)ll e cAalal) ull) duaal) o
paaall Gugpully co (SLSS (g b 8 Ay ) d8lz) ] Laaill (e (Sl el Braea
(e Abme A Slas]  lghyg a8 lallg ¢ Adenovirus gaall ug plls « CMVIDIAL
(32,31). (aall

ek 3sSolal) Jass 38 (e Ay () 4l e Tles (GDM) leall ()<l G S
Jadu el Capatl) ol 653¥5lls o eVl alaea of ce a2 )l e o daad) Loy a0 J4Y
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s aaddal) :Lgb

ot (s GoSolall deat 520 o5 Al LRV Gl e S G ot
oY) salels oasly ) Za)Y) el e IS e aaly Sl cliin) e Sl

el DA DA aall S lgis Jassie (oS (s3ly HDA 1C 56.5% (normal<5.7%) 4

5yaY)
s goball aall Su (551 (FPG) 2126 mg/dl (7 mmol/l) ¢

mg/dl < Ll b adll Sus (gsiese (OGTT) (gpaill aall jSe Jasi sl ¢
351l (50 75 g Joli e il ax (11.1mmol/1)20

Ll 8 Jlsde oy S (ggines (O3s 038 ¢ s ¢ gilhe ¢ Jls)) @Sl els Gaalel @
(37-40).(11.1mmol/l) 200mg/dl<

pgSall elal) 4 L

2 g Sl el LLaDU sajie Hhalia agadl (6<ull clall Ui L Gsleadll alasy)
t oSl LYl Ji L ) Al daaglall e il ylas)

HbAlc 5.7% —6.4% ¢
FPG 100-125mg/dl (5.9-5.6mmol/l) (s5ius ¢

(e Ol 22y OGTT 140-199mg/dl (11-7.8mmol/dl) Ldlll & sl S (s5ie @
(42,41) . 3sSskall e 759 sl
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PRI

L) A @Sl shall U8 e sl Hhad o Bage dupedl Colaall e tse il
e (Slsies 2o (530 e 750 say) Wnsale Slls allis (Ko (Sl elall (e A Janailly
Aakiie daaly Golad aa Olsia Hae alai c aeally slall Jaas Joaas Pl

e Lol Ui dugadl) pall S ciliadlany Sl ol Jasil o (ga) iy <o )

o A5l g yee 3yla V) (i 2agi Y 4l V) LSl el e AN aaill ) BN lad
(43,41). oSl elall J5¥) Lol

giad) + Ll

aall 5 alall CilieLiaall (e 4l 5 ahe) Cadds 8 w2 3a]) Cara adiey
Clgises pdll Jaral dn T e Wdljie adl 3 Sl dows Lasia 3k e (9Sad) ¢l

5 Agiline (<) el e Sy J5V) alaatll US 8 aSall Ly el Calaal) )
D dedd

80-130mg/dl olim o2 Sus (s5use #
180mg/dl > aladall Jslis (pe (iie b aay a3 S (g5inne ¢
SsSsiall ladll 28 #7HDA 1c <6.5.
DSl iy oSl ¢ Sl elall BN sl JY) Jaail (g Ogilan (adl) amall il

S el o dilieLaay (@Sl age o ylasall dujat Cpelal 5 ¢ (gouad dnaal Al pl) 8
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ook 5l 8 dey e 5l Al IS Dk dad a0 S Gl e Bliadl ) Gaagy 63
Y gl e (@Sl iyl 0¥ Aigha ulde Liadll

O U8 (Baslg A ddadly agaal HDA 1€ dad (gt (ol iayall JEL i e
%30 N oSl 4S80 Pliel Llay) Hhd

%40 dasiy SlacV) Plic) o 40 Plae) jodai st e B & al) 138 Load by
Y% 76—

I ke wie hads digaine cuilS LT ilagale sal) gl g e skl HEY)
Osilag (A pall alinad KA alls (emgy Mg a2l S Gl iligis LDl Cilaial
2l S il ginnal A1 Adhall ) cayall Y5 4 o KLy oSl elall Jg¥) Laaill (e
(@Sudl olll Jo¥) Jaail (g (gl () (odpall Al L pdl) S s iligh el Auling agad
Lol - alall oalpaly 500 dganl) e Y1 (Pliel cilielias (g Gplaadl Loaf CESA 2301 i
el Sadans Lo plasdl B cudy ol (9Kl olall D Jaail) (g (gilay () suiasall
150 50 A gaal) e ) byl il 28 Laail 130 4l cpaise duseall Lae g1y ) Sl (e

(43-40) .5)lall sl cligis g i)y Liaadly il Jie «gaY) Hhall Jalges 5
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:danda :‘\M

IS a3i 2010 ale e liicls clulle Liaje (Diabetes Mellitus) sSadl ¢la aay
ale Jslas 762 dawiy saall 138 adin of adsiall Gas ¢Sl Giajar padd ke 200 (e
Jodi . allall GSa) aigiall janll  Jaassie 535 ae Aiaual) 53 ) 52l o3 (53t (44) L2025
PDliely (Ll gl Le Ladl) B ol Q) Abime oliial) 5,81 Zoe g1 Plie) @<l e Lias
(RS Placly sl PlicVly ()<l LIS Plicl) da8al duc oY)

el legus €Y1l 5o (DR) (Diabetic Retinopathy) (gSudl 4.l Plicl aay
e G yadl Ciacal cewi )l ) (46) (@Sl (dara (e £1.9 sy (45) cligysl b
Ao Lgine &igas Lty (DME) (Diabetic Macular Edema) 4 <ul) aakalll dady sa (55Su)
ps Akl daliall b (oK) Al (Plaey dags duyCul) AaLall dady Cigan 2y ./2.19
Gl (e Ao gend Ao Giag o5 A (Sadll el Jalad) hal Lglt Bgan o
Sl Slesll Salall @i A esim pal aas (47) pdl) B Sl g i) e daaldl Adma)
Loavg yiied) Liga¥ly VEGF cilaliae JA3) (530 L(VEGF) Ligeall due o) dillay gai ale g8
ilal) el (K1 (48) LAacayal) L glgspaally idyaa it 1 A Sad) A3dalll Zadg #lal
ialls 3l Ggaslis (oapall (1 730 JMgn o i€ 8 dganl) daeg¥) Al gai Jalal 52liaal
(49) - alal pual) Jals

AT Laslsnd ST e Gl iy impall o e g ) el daglial) Cuseas
U b ol s Lan tdaing G & Ayl duaidie Lulgdl) dglee of ciluyal) cadl 4G5
& A egd LN s Lgal dae V1 IS o cali a5 . alasl) JA13 2 i) (s 20 DME
38 VEGF (o Luunill Jajd 2 daeg¥) 06 S 13 b ruiags o (S cpaall 12 6

oDl Aaim gl
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ASidl) cliaday dslsa (Lald

ACE) aldb—1-2
tgasdiall oY) e il s (5 JSal) CDlid jie ) A ansis (Ko

(r Buag Ak :(Retinal Pigment Epithelium) (RPE) 1Al due Luall 5)lglal) (1
G5aTs Auranll LKl dacls Citllay Lls 3l Cpals e Alggunny (SN duasal) LD
LCnnd) ein dulSa) piarg sgaall Gaia (31 25 Dl ¢ lua e

:(Inner Segment/ Outer Segment) colgiall Zulalal) akaally daa Al dadadl) (2
Grpal e A lal) wladl) (gsats clanlies e (g0 Afipeall CDUal) e (ggiad
s eguall dulua

O dihll oda Juaki :(External Limiting Membrane) (ELM) s\l sasdll slaall (3
CDieall (558 (e Lguiall D lesall 2 xLal

LA (g93 Aadall oda auai :(Outer Nuclear Layer) (ONL) Zuajlall gl daukall (4
aliay ae e ggaall dlgiol

Y Lasy) dadall 38 Joda :(Outer Plexiform Layer) (OPL) dus)lall 4yl dadall (5
&) Dl (Bipolar Cells) cdaall 4508 WAl aa diseall Ul Llgs o
(Henle's Shiled el dauhall 4alall) dahaia & dnhall oda audg (Horizontal Cells)

.Fiber Layer)
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8 WAL 98 Ao (g93a5 :(Inner Nuclear Layer) (INL) Zulalall 463 daukal) (6
.(Amacrine Cells) ¢Sl s g dasy) LAy dadl)

Ll k) s3a Jods :(Inner Plexiform Layer) (IPL) Zuslall 4 el dadal (7
.(Ganglion Cells) Zisall LIAY ciliariy culadll 25805 WA jolase ( duvanl)

osaad) WIAY (g e g5ia :(Ganglion Cell Layer) (GCL) duaiall DAY 45k (8

daball oda (g5a3 :(Retinal Nerve Fiber Layer) (RNFL) 4Kl duaal) Ll dak ©
cgrall sl Gl <5 allg dpsiall LAY jslase e

slaadl (e daahall o2a Call :(Inner Limiting Membrane) (ILM) _Aalall axsall cLiall (10

-(Muller Cells) g LA al<is (A (g2e &)

Retinal layers Components
10 Inner limiting membrane—_

9 Nerve fiber layer—{ //”T_A

—

Axons at surface of
retina passing via
optic nerve, chiasm
and tract to lateral
geniculate body

8 Ganglion cell layer —

7 Inner plexiform layer— Ganglion cell

Mdller cell

6 Inner nuclear layer — (supporting glial cell)

Bipolar cell

Amacrine cell

5 Outer plexiform layer — .
Horizontal cell

Rod

Cone
4 Outer nuclear layer —

3 Outer limiting membrane =

- .
; Pigment cells
2 Photoreceptor layer E .

1 Pigment epithelium
Choroid

GOl clida (5) Ji
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:(RPE) LA LasLual) Bilglali-2-2

At geal) el Zad Ay el Gl gl (e e AN A Lual) slghall elbis
2 Lo Gl dahy Jiidll esuall alaiol Ledals asagall (bl g lua je asfis Leacs
(el d) s3sn e Jyemall Ly pum

oo Aatll 525l Ball giall cpe Uil dulend Sl 5aes Lt luall )lelal) p588 LS
oShi gdll (Lipofuscin) ¢padisdgulll ¢ lua (59a3 g ccDlfionall LnjlAl) adadl) Zasly didac
52SY) lalime a3 Lay O pguall 28l aliaial o AL 03,81 ae g duz Lual) 5)lglally
pe e deluall Hlehall g5int g 5l Hodall aia o g liy bd e Luall 5lglall 8 539054l
gsins WS () Catalase J)y Superoxide Dismutase (i 530830 saliasll cilai¥) i
Lutein, :Jeis ll Carotenoides JI (e daayil ye 52u) Clabias o L luall 3l
Bl sa AN e liall sl Wiy .OY 55 )< iy Zeaxanthin, Ascorbate, Tocopherol
c iy ylly agadlly ) yiall DNAJ) are o daeluall 8lelall dunslyn sl

O i S Jlgad) (e Bl LSl alisial Gt locall 8lgdall dagall JlgaY (e
25 Dlgd palisial e Tuathy Laliaiial Jilgadl atialy coDlinall Janl daiis dasanll LSl
Blaill (58 JSi ) davaall 480405 Lot buall 5lehall G dilsudl (alaial (53515 ¢asualislly

G sl
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So Leluall gledall WA (1 5agasall (Tight Junction) 4ol culElasly) aelia
Jie gaclilly cadl) sliall yie 2)ledd) Jiby agad WS o oa)lall Sl (gsaall Jalall JiSim

PHY) 250 e Ll gy o6 JSall) Ul 5oy o sauslisally o503 gual

Retina Choriocapillaris
BPICAN). oo . (DASOlAtErAl
A lon transport (apical) f( )
(9515 mV
el e O = bestrophin
K+ CI- CiC-2
Kil’7 5 K+ CAML/CP/D CFT.R
; . K+ maxi-K
" HCO3"
Cl-
aquaporin1 H,0 _H20 H,O0 aquaporin 1
% i Hcos-:cl}:
H+ —— Cl
B Transport  per1 H
of lactic acid lac Cl—— cic-2
ana b 2 HCO3 ~H
regulation

(COLL Lual) Blghall ye lsddl J& (6) Jil)

s gasdial) 55l osall (e (5AYY Clutially 35Sl Jaiy L duzlocall 5llal o555

GLUT3Ul 2z . GLUTT GLUT3 5585kl Jalgs (pe Adle 5805 lbidi g8 ¢cDUiisdl)
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algad dulaiesd 36Salad)l i (e Yogase amy GLUTTU Lain 3sSskll Janead) Jaill e Vg hene
. sail

a3 48 ¢(Visual Cycle) duyad) 550 b Laga Lelgad Lo lacall 3)lglal) agess LS
11-cis—J aligaiy cdldiwdl cpall-trans—retinol  Jai o585 ¢Retinol J) Jas (e dlgsunal)
all=trans— Jigas  pand) pdiics ¥ cDliiad) oY & gall Bl ) 4iale] & retinal
Go A el i Sy Lz luall 5)lglall Lad o5 WS .9 11—cis-retinal Jretinol
O7) 4 gual) DAl gai (ggeal) )yl

bl (ggintg e Dliionall ZunylAl) adadl) daals aeLuall 8)lglall dagall Cailagll (1ag
00 S e lginyed G ¢egenll il Sl e Jle 355 e Dlionall a4l
Laplall aladlly BauS5all 3l Hodall 555 Aahg cdansall Slsally Clig ) (ars (AT esuall
A peall DUnall Ay a) adadll 222 dn (e ol Ao Balaall s O DLl
o5y mall ol o 55 el e (g3 ally el Aumylall daill (e sapeal) L) ki
O8) ok ) ALl 030 danlyy G Lacall 5lglal)

Caall gl sail) Jole (fia sail) Jobse (o 20 Sk e Luaal) 5Ll i LS
Transforming Growth Jeaiall gaill Jiles (FGF) Fibroblast Growth Factor (81)
Insulin—Like Growth Factor ;ulswidll alaal) adizall saill olley Factor-beta (TGF-R)

&) (IGF-1)
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:(Photoreceptors) 4uigall cildiuall-3-2

(Outer s lall dakadll :(4 J<a) duaadsg aludl ¥ (e gguall Aol DAY Callis
. (Inner Segment)ada)all 4.Lally (Connecting Cilium) Jalsll Caglls Segment)

Jadny cdamadiall Gull e 2 o (55a3 5skia laal e sle Dl dadil
535254l (Lamellar Folds) Lssiall wiliblly ((ROAS) oanlls 53529al) (DiSCS ) (al Y1
Phototransduction ) el Jsall disaill did adge 223 Al ((Cones) Lylall,
Aansall sl Jsao ey cDlnall dpm )il Aadadll o DU cliall o505 «(%)(Cascade
s gl aiall il las Al 8Kl gl e (Cations)

Jealsll Caagll e A3l Aalailly A guall DUgticaall Ayl Anlall (S
LOfindadl) G Bl A8LEaTs A Pl Juagll Aba 22y (53} (Connecting Cilium)

Lliaalls dgnil) dslaidly (Ellipsoid Zone) 4guanl) dahaidl Ao duda)all daladll (ggias
ao dualsll gl i ais g8 (Ellipsoid Zone) 4sanll dahiall 4ol .(Myoid Zone)
dgadll dibaid) Laiy . (Mitochondria) &ysiiall sleaL due dakia) oy cdunylal) dadail
LaPbgaly) AL die ag saeldl) sliall )8 2 (Myoid Zone) dliaall,
pial (5y9all (Golgi Membrane System) alse 3lgay (Endoplasmic Reticulum)
(60), s guall Aiioaall WIAY (595 Ao Audalal) Zadadl) (gga LS ecilisig )

sic (Spherule) s KU adll (10 (Presynaptic Zone) cluiall Ja dakaidl Calls
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Pathological conditions

Physiological conditions
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S~ \) \f\\g\ ) ramified ¢
i \ : microglia Hyperglycemia

A Age, oxidative stress, PKC

e, £
/ ‘\H \A
reactive \
;/K%? microglia
\
L
Immune checkpoints:  CX3CL1 - CX3CR1 (
CD200 - CD200R @ \ D
4
pro-inflammatory = anti-inflammatory pro-inflammatory cytokines angiogenic
IL-1B, IL-6, TNFa, factors

Resolved parainflammation

Tissue homeostasis Vascular permeability + Neovascularization

Neuroinflammation + Vascular cell dysfunction

Healthy neurons - Healthy retina Diabetic Retinopathy
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Michelson Interferometer Interference Patterns Misaligned

I Reference Mirror

19

Linear/Circular Scan

Reference and
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X1>%,

Interferometer

i
q

Signal output low

Interference Patterns Aligned Interference Patterns Misaligned

Reference and
retinal arms maich
X=X,

Reference and
retinal arms match

X=X

Interferometer
Interferometer

Signal output maximum Signal output low
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New vessels

m* 3 Macular cysts
Microaneury P 4 -
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Retrohyalosd vitreous. ‘34
hemarrbage Edema from new vessels
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a) Constricted pupil  b) Dilated pupil
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dari ye (Miosis) (il jlue :oplfics Golie PAA (e dBaall aas 8 2Sa,

@39l Oleal) Jumii e (Mydriasis) augill jluag (Parasympathetic) sagl julas 5leadl

S0 el L) 038 (g dabiie Cuilga e gguall daall Cilealy) Ll . (Sympathetic)

2aa) 8 aSail ega Ll o Agigal) claabyall (365 830 gl L cdliaglly eV ) el e

a) Constriction pathway

1. Iris sphincter muscle

2. Short ciliary nerve
3. Ciliary ganglion
4. Optic nerves

5. Optic chiasm

6. Oculomotor nerve

7. Optic tract

8. Edinger-Westphal
nucleus (EWN)

9. Pretectal olivary
nucleus (PON)

10. Superior colliculus (SC)

(135-139)

b) Dilation pathway

Q 12. Hypothalamus
| 13. Locus coeruleus (LC)

==
2 )
)
)
»
»

14. Superior cervical
ganglion (SCG)

15. Intermedio-lateral
column (IML)

(302 a2) clzanl A qunantl) (33) ol
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Sphincter pupillae

Retinal ganglion cell
Edinger Westphal nucleus

pre ‘}Pﬂl«tal olivary nucleus

Optic chiasm
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& 0asSke B ol ay2y (RAPD) (Relative Afferent Pupillary Defect) oo
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Normal Right relative afferent
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Clinical Grading of an Afferent Pupillary Defect

Grade Neutral density filter Pupillary response

Grade | 0.4 log units Weak initial constriction followed by
greater re-dilation

Grade 2 0.7 log units Initial stalling followed by greater re-
dilation

Grade 3 1.1 log units Immediate dilation

Grade 4 2.0 log units Immediate dilation following prolonged
illumination of the good eye for 6
seconds

Grade 5 Infinity Immediate dilation with no secondary
constriction

(141) RAPD () cila )2 (38) Jsad)

sl Qlgly ¢ )Y rad) Crmall Plic) & GusSHle das landd Jads
(141,144) . bld)l s 5,3 pagaly grad) caasd) Lliails «(gpal

gl sy RAPD Gigan cailall Lolad (syead) ranll e¥Dlie) Cud o (Sa
I 635 Lea ¢ radl Cranll Al 5 L) ) e lail) ) G (grall Grasll
Glgll cYls (40 796 8 RAPD GilinS) (Ko .RAPD Cigang (gyead) crasl) Gl s
Jie e rad) Crmally LY) cVNeY) e o (Ko wailall Lalal salall Gpall Cuaall
& (AION (Anterior Ischemic Optic Neuropathy (s)@y! oL (gpadl cuasl) Dlic
LY dada lasal gl RAPD 1) laliall je LesSolall (35 of (Ser .RAPD Cigaa
RO E K- B |

Sl sl Sl Jia dlEY) KN (alyel 8 RAPD J ciasy o oSa WS
Sl Sl ayll slacaly «(BRVO (Branch Retinal Venous Occlusion e yll
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5as autty (531 (RAPD ) ¢igaal AT Luw (Profound Amblyopia) (sueall (ilaall ey LS
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Causes of RAPD

Uptic ncuntis
tenor ischemic oplic neuropatiny

Compressive oplic nturupalh)

Glavcoma

Optic Nerve Tumors

Orbital Discases

[schemac Retimal Diseases : CRAO CRVO BRAO BRVO
* Ocular Ischemic Syndrome
« CSCR or CMI

« RD

(41 RAPD () ciluudf (39) Jei

Guaddl Qi 4 LS paba) e 50y iiaadl gaa) L 65 Al YD)
A8aall 43)lke Badl53s ydlae Sllatials ¢ " uSall RAPD Ladl' oha) oSy ¢ anil
& 058 RAPD J b gyalaal) o) o] 8 ST i dleliall d8aal) culS 13 L dle Lisal)
J) ol sl Llaaa) il b AST G dlelinal) dBanl) cul 1) ey LAleliial) ye d8aa)

Alelial e 35l b o< RAPD
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Reverse RAPD Testing

i"mm'" withaearsiyg, *;-:g ;o;ezill
gt ¥l wlinniny,
|'|'"”'~ alin ”""I'l
Left RAPD
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tabes dorsalis (5¢hall wlill s Argyll Robertson (ygudi g ol ddas Gaaas
Al e - all dBaall (i ol pe Lile  Shacall ol eata (5K ¢ ol (g3
5lsY Lssemnd) blsall o Gl (Sa tgey dinol ABas (& cuill ddaal) dlann)
Olivary ) dgsll Ciiudl 08 (g0 b oy Alasiye il (fy clolad dals 530l

(Pretectal Nucleus

Pupils DO NOT constrict when exposed to
bright light. (“light reflex”)

Pupils DO constrict on a near object.
(“accommodation reflex”)

(145)03&#” Jua )l ABas (41) Jsi)
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Visual Field Defects

Visual field deficit

A) Central scotoma

Right eye

Retina B) Monocular vision loss

Optic nerve

C) Bitemporal hemianopia

D, G, & H) Contralateral

Lateral geniculate : "
g homonymous hemianopia

nucleus

Optic radiations
E & J) Contralateral
superior quadrantopia

F & I) Contralateral
inferior quadrantopia

Upper bank of the

calcarine fissure H (K if the posterior

Lower bank of the cerebral artery is occluded)

calcarine fissure

K) Contralateral
homonymous hemianopia
with macular sparing
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SOCOSO©

(145) Gpad) Josuad) i) (42) Jei

-89 -



Gl L) el LgiBle g @Sl slal) uaje (s Saaliaally gSuadl ABaal) Joli iy A

Aeliia ye il gl (Comatsoe) Lisuall dlajes oayel) Zudle (o Jasl
pasi & Cpall GOl Craall B3kl 8 GLIY) dba) s o) e (145-147) A siag
dlia (S 1)) Weber jus dadlie clblay) oda e 281 oy Aaladll Jlig cpall daa
dumiiall CDliaally cdacgia dBanl) (5Si8 Adie (53] Lalia Holas Baal) aey LI 8 Al

s Aadlie b LS s3]l remall Slealls Llal dllis IS 1Y) L € (S dpaslioa) s e

ALY dga b Al (mid ) (535 Lee f(ssl anmll ) sy

Claliagy cclalall E80 QUESY) claliass ulall (el B pasgi Jasiy o (S
Oy e gl 138 2oy Bale Sy AAEN Cpigig pal) aliaial cillafiag canlill Gladl
Gigany halll plaall Jd aadiil) Topiramate cudyngs e Jadi)) . (adl dlisla Cidlse
Aosadll (odaye 8 Lansl I Cppal) ABan 8 ) il IS LAY Slans) (335 el pueal
aadll Jals aazl) sab U y

dacgall ClBaal) (e 3ma gl e Osilan (A el olshall clabal anlgy Le Lile
G981 dgall 235l L Aig) Mgall alasiad & BLAYL Aatyall Zagually esdil) ihlanas
kappa s delta s mu elld 8 Lo ¢digd) dsall COLEe ae delill 3ok e YY) Canidsl

(145—147)5\,3“‘9.1& Gliasd) Ghgas

-90-



SSand) ESasl) Py S g () 6l (dara (53] (Saalipally (gSead) ABanl) JoUiS i Aaald

Constricted
Pupils

Heroin Marijuana Amphetamines
Morphine Cocaine or Crack Methamphetamines
Oxycodone Benzodiazepines Cocaine or Crack
Fentanyl (i.e. Xanax) Hallucinogens
(i.e. LSD or mushrooms)
Methadone Depressants .
: (i.e. Alcohol or Sedatives) Opiates
Codeine (prescription painkillers)
Hydrocodone Heroin
Marijuana
Speed
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(141) 2t Jsesdll (Neuroptics NPI-300 (Neuroptics, Irvine, California  jleag
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Study of Static and Dynamic Pupillometry Changes in
Diabetic Patients and Their Relation to Diabetic
Retinopathy

Background and Aim: The research aims to discover the changes in static
and dynamic pupillometry in diabetes mellitus.
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Materials and methods: A Cross-sectional descriptive study that included
197 eyes of 117 patients, between the ages of 50-75 years, who attended
ophthalmological clinics at Al-Mowasat University Hospital in Damascus during
the period from Mars 2022 until January 2023, where a comprehensive eye
examination was performed, then Pupillometry using Sirius topography was
performed, then data were collected and analyzed statistically.

Results: Scotopic pupill diameter in control group was (5.79+0.6) mm, in
diabetes without retinopathy was (5.6+£0.5) mm and in diabetic retinopathy was
(5.37£0.7) mm (P Value = 0.001). Mesopic pupill diameter in control group was
(4.81£0.6) mm, in diabetes without retinopathy was (4.67+£0.5) mm and in diabetic
retinopathy was (4.49+0.6) mm (P Value = 0.003). Photopic pupill diameter in
control group was (4.31+£0.5) mm, in diabetes without retinopathy was (4.04+0.6)
mm and in diabetic retinopathy was (3.71£0.5) mm (P Value = 0.001). Pupill
dilation speed in control group was (0.5£0.1) mm/sec, in diabetes without
retinopathy was (0.4£0.1) mm/sec and in diabetic retinopathy was (0.3+0.1)
mm/sec (P Value = 0.002).

Conclusion: We found a statistically significant difference in photopic, mesopic
and scotopic static pupillometry between the groups. We found also a significant
difference in pupill dilation speed between the groups. These Results give
importance to the static and dynamic pupillometry in a digital evaluation of stage
and severity of the diabetic retinopathy.

Keywords: Static Pupillometry, Dynamic Pupillometry, Photopic, Mesopic,
Scotopic, Diabetes Mellitus, Diabetic Retinopathy.
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