Pathophysiology
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1- gallstone formation ( cholelithiasis )

2- jaundice
3- hepatitis
4- liver cirrhosis
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liver as organ and the complementary strucure
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biliary tract = bile duct
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bile acid to bile duct by cystic duct channel
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gall bladder + biliary truct
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qallbladder disorders :

group of diseases which affect the gallbladder and biliary truct .
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1- gallstone formation ( cholelithiasis )




formation of stones in the gallbladder or in biliary truct e 3be s
. il 4 5

2- cholecystitis
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3- cholangitis
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4- choledocholithiasis

obstruction in bile duct result of excess formation of gallstone.ce 3be 5

- cholelithiasis

definition: formation of stones in the gallbladder or in biliary truct

cystic duct and the J # 0585 (See (S gallbladder JI s# main site of stone J
bile duct.
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there is two main component of this stone

cholesterol stones s Ja Aalicholesterol - 1
bile pigment stone e s Alubilirubin - 2
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differentiation between them?!
: color | Gk e
cholesrtole stone = white or yallowish white
bilirubin = dark color
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- Causes:

1- high cholesterol level in bile .

high level B sedemitation of cholestrol

initiation nucluos of the stone B more precipitation [ white or yallowish
white stone .

2-_high bilirubin level in bile .

component main s heme J's metabolite of the heme J! ue 3,ke s bilirubin J
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bilirubin insoluble so must go to liver Ji lua «is palil auall
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small intestine then to large intestined J bile salt & Jiiy
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3- increase of mucin ( glycoprotein ) secretion .
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liquid + viscous
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more secretion of mucin & more formation of mucus & more viscous
solution [ increasing ability of precipitate of cholesterol and bilirubin
initiation of stone nucleus .

4- hypomotility of gallbladder .




hypomotility of gallbladder [ no secertion of bile acid to small intestine
but accumulation of it & no normal pathway for excretion of this
component [ increase ability of gallstone formation.

Risk factor /

1- Gender: women , multiparity
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estrogen [ increasing LDL receptors which found on hepatic cell & LDL
move from circulation to liver .
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gallbladder so high level of J! ¢ ssis 58148 Sin more LDL Ua aie Ul cub
cholesterol in bile .

2- Aletration of hepatic cholestrol catabolism
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3- Obisity , high cholestrol intake, use of oral contraceptive or
estrogem supplement .
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4- Hemolytic anemia (bile pigment stones ) , cirrhosis , biliary tract
infection .
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Jazy (a3 cirrhosis J

dysfunction in liver so problems in metabolism of bilirubin and cholesterol so
accumulation of cholesterol and bilirubin in gallbladder.

- Pathogensis
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1- pathogenesis of bile pigment stones ( bilirubin )

13 high level of bilirubin
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formation of stone nucleous [& more depostion of bilirubin +Ca+2
increasing stones size .
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break the conjugation between bilirubin and glucuronic acid
unconjugated bilirubin s ssay i day
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2- pathogenesis of cholestrolstone

accumulation of cholesterol in gallbladder [& supersaturation & formation
of cholesterol crystal nucleation [& more deposition of cholesterol on this
nucleus B whit or yellowish white stone .

& el -, Ui bile acid J) = decreasing gallbladder contractility e (S sl
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/f infection or inflammation in this process J s s cub

prostaglandind s« J inflammatory mediators ) o eV Lua
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more secretion of mucus which also found in gallbladder ,



more secretion of mucin which convert mucus more mucus inside
gallbladder = more viscosity B more accumulation of cholesterol B stones .

- symptomps:
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1- sever waves pain (biliary colic)

upper right area of abdomen sl s (ol dikaia; S 50 (585 2 g sl
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A- size of stone
B-movement of the stone

2- Nausea and vomiting

3- jaundice
accumulation of bilirubinin blood .Jb s (2 3 )58 G (sladl 3 all an 35 #
4- sever pain with eating fatty meal
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- DIAGNOSIS:
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- Treatment:
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1- bile acid to breakdown the stone
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2- shock wave

ipsy (using high energy sound wave ) 5 seasll i
3- cholecystectomy (5 sl Juaiis)
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4- laparoscopic cholecystectomy .
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Not as Disease but as a symptomes to other primary diseases .

| i)
it refers to the yallowish color in the skin ad eyes as reslut of increasing of
bilirubin level in the blood .
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2- intrahepatic jundice
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normal no. of RBCs = normal level of unconjeagted bilirubin
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swelling or edema [l obstraction in channel which trasnport conjegated
bilirubin from liver to gallbladder & so bilirubin will return to blood .
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3- posthepatic jundice
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normal degradation of RBCs [& normal liver function [ normal
unconjegated bilirubin & normal conjegated bilirubin

J omsodill deas . Y'galbladder
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e S slobstraction in cyctic duct OR bile ?

duct OR deudnum

So what?!
No bilirubin arrive small and large intestine
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1- yallowish discoloration in whit area eyes and skin
2- urine is dark color
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3- prurituis ( itching )
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Vs sl e ASal 8 LouluY) 4G 4 bile salt or bile acid
Jl e ias pll e 3agallbladder . ASs cas J) ala g alall 8 &SI 54l jay 7 ) 4l 3 5 Wl

| gl

cauall 055 dselflimited J) el ) deadl) s ¢ sl ity A<3eprimary disease J
Al e aally g lall @) Ca

1- phototherapy
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2- blood transfuion espically in case of hemolytic anemia

3- drucgs which activeatin liver enzymes induction .
daxs J) ey 3Y) S8 Amaconjegation for bilirubin
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acute inflammation ( mild )= Aand E .
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chronic inflammation ( sever )= B, C, D viral hpatisis . Jts

S gam g os,sha K (KI5 568 6 0e Y <iuisever damage in hepatic cell
liver failer or liver dysfunction

b= 3w L aualiResponce repair against chronic
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1- idiopathic such as fatty liver ( hepatic steatosis )
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fats B accumlation and metabolism B redox reaction [ oxidative stress
free fatty acid B cell injury B inflammation

2- infection such as virus ( viral hepatitis )
bactira , protoze

3- drugs toxicity
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metabolism in liver [ cell injury in hepatic cell [ inflammation
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4- alchol consumption
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5- autoimmunity
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antibody antigen interaction [ immune responce [ intiation for
inflammation process .
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1- virus A = hepatitis A ( infectious )
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serum markers / anti HAV IgM & Ig6
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carriers and chronic / None
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2- virus B = heptaitis B ( serum )

| »54) ¢ sDNA double strand virus

| s522)) 44 kblood and body fliuds el aasie I (omjall LSI Je i pall J85 e Jia
¢ 530l aall (piarall ¢ ciall Jala (a5 6Y) e cadlad Slen shusy aelay aS

25290 J 60 = Lol 6 J e (o [ Ailiaall 6 yid

iy Jdacute LS @ deliall Jlea S 51 5 Y (Saay palsel it (San ) sed 30 Jsl 3 il
owars ol et Jaxy (Sasrecovery disease oS Jexy jiy o delidl jlea Vel ol 48

3 Oe 058w S S (gl daprotiens
(HBc 43 $HBs zhull Jle& HBe (4lal b
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serum markers / HBsAg anti HBs , HBcAb IgM & IgG , HBeAg , HBeAb anti
HCV

IgM Jo«HBc
J) (SIIg6 . A3l ()5S (San

carriers and chronic / yes .

3- viruc C = heptaitis C

[ 558 & SRNA Gess

| s 5221l 45, ,lblood and body fluids
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serum marker / anti HCV



carrier and chronic / yes
4- viruc D = heptaitis D ( delta )

[ b5 ¢ sidefective RNA virus requires precence of HBV

oe ke s Smincomplete virus s a¥ ssie s Alal den (Sa Vs aualls sl S ]
4w 35254Virus B = HBs
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| s 52 44 kblood and body fluid

10 - 2 / 4laall s sdweeks

serum markers / anti HDV IgM , anti HDV Ig6
carriers and chronic / chronic but not carriers

5- viruc E = heptaitis E
[ o558 g SRNA

| 522 44 )horal and fectal
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serum markers / HE Ag
carriers and chronic / none

G &F peie 58 Slaslaa 4 o

pathogenesis of Heptaitis C and B

dazy 28l Clgl) ale dSucell injury J3a (e asall dalatwo pathway
1- direct actiin of the virus = heptaitis C

2- cell mediated immune recponse = hepatitis B
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virus direct inter inside hepatocyte [ replication and douplication process
damage in the hepatocyte
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HBs ( protien on surface of B virus ) attachment on some recptor on
surface of hepatic cell & inter genatic material of virue inter inside
hepatic cell @ movement to neuclous to inter the gentic material of viruc B
to hepatic cell [ replication and douplication .
8153l g 435 Aal 3Ll Ja 5 ) LAY sl e i o Jasi )y Guspdl) J33 n
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HBs , HBc , HBe antigens recogention by antigen precenting cell ( DC &
macrophages ) [ binding with HMC class 2 molcules B recoginze it by
CD+4 (TH1) which secretion IL 2 which activeation CD+8 which
secrtion perforen , grenzymes , TNF and attack hepatocytes @ damage in
this cells .
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1- preicteric or prodromal stage

&t L jundice +#snormal function of liver
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maucle pain , fever , increasing in liver enzymes ecpically AST and ALT
2- Icteric or jundice stage

dery ity o AlS0e a8l 8 i Laconjegated ¢ Y s SVl dags Flaml gaic
obstruction in bile flow

e (Sas idark urine color + itching

3- posteric or recovery stage
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Ju ¢Slchronic heptaitis g2ic Lrecovery stage Je= Jiiw - Wirepair «
fiprosisi

crihosis

liver failer

liver cancer
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1- vaccintaion : except HCV

2- diet high in protien , carbohydrates and vitamines «leill @¥la dals
Aand E

3- hepatitis B, C and D : interferon alpha and antiviral drugs such as
lamivudine and ribavirin
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Pathophysiology

-Liver cirrhosis:

-Definition:

It is a progressive destruction of the liver tissue due to long-
term liver disease.

chronic liver s ix long term liver disease ss 4 saal ulaY) L il 13
.disease

sl &le 535) nodules s scar tissue <« Jladiul Ll jay apall A<H LA (o jall algs
dery )38 Lo anall i) 4o ala iy Cusy | fibrosisd) dddee Lpuds o ) (Clans
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-there are two factors to classification liver cirrhosis:

1 -strucral liver cirrhosis:

e 9l andy 5 diameter of the nodulele iz Cuay
A-micronodular liver cirrhosis.

b-macronodular liver cirrhosis: large diameter of nodules.

2- causes: (main factor to classify liver cirrhosis)

A-Alcoholic liver disease (portal or Laennec's cirrhosis).
ol 3l Jeasll oyl dais Cusaalcohol consumption s !

alcohol consumption& alcohol go to liver for
metabolismBlaccumulation of its metabolites B damage in liver
tissue[@cirrhosis.



B-Biliary cirrhosis: stones or cystic fibrosis.

formation of bile stones[gobstruction in bile flow[gso return of
bile salt and bilirubin into liver tissue[@ damage in liver
tissue[@cirrhosis.

C-Postnecrotic cirrhosis: chronic inflammation, chronic
hepatitis or long-term exposure to toxic materials.

4l g liver cirrhosis ez chronic inflammation 4 sa 4w
J=S 5 ,B,C lnasi 5 chronic hepatitis 4=z 35, Postnecrotic cirrhosis

Basas g aainn D Slal 4 f4d dlas Ll ) s o Hepatitis D

zo sl sla sy (Jong-term exposure to toxic materials s s
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.Damage and cirrhosis

D-Metabolic cirrhosis: storage disorders such as
hemochromatosis.

abaisl agd juawe a2 a8l ¢ a5 5m ) cupper s iron 0 (el (e b duag
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o= ) ,destruction in liver tissue and cirrhosisde=
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-PATHOGENESIS OF LIVER CIRRHOSIS:

e smar = «chronic inflammation asg 48 o yes Uy L3 J gl ale JSG

Ole)y by 5 aein 3415 ) necrosis s apoptosis BB o« L hepatocyted.
immune ce Said Al oo (Sah4il e 13 ¢ (inflammation 25 58

L) Ui g SLall (e (el £ 55 (& (b)) 9 iy 15 Al LA 5 response
i 23 JKupffer cells

special type of macrophage found in liver, which it's mainly
responsible of the initiation of liver cirrhosis.



OK HOW?!!

activated Kupffer cells secrete cytokines and chemokines (IL-6,
IFN-y, TNF-a)E activate lymphocyte (indication to chronic
inflammation) B activated lymphocyte secrete cytokinesf& so
continuous damage in hepatocyte.

Ll repair Jew dine Sial s 5 cdamaged) 2 i s o0 auall (58
Mefibrosis Jdevy S b fibrosisd!

cytokines and chemokines of Kupffer and lymphocyte activate
hepatic stellate cells (HSC)Eactivated HSC produce TGF-pEl
then TGF-p convert HSC into myofibroblast and fibroblast by
process called transdifferentiation[@ then fibroblast synthesize
and secrete ECM(mainly collagen) B so fibrosisf& liver cirrhosis.

O5Se ASIL dpaplall Al 5 canally (JSa e S8 @325 00 stellate cellsd) a3l
L@.m.u\

quiescent HSC which mainly storage fats (especially vitamin A).

- PATHOLOGICAL CONSEQUENCES:

Two factors effect on it:
1-lose of the liver function.
w7 ) Cus
* 4aiillé clotting factors (e 48lS dus puai 2l i L -)
.high percent of hemorrhage

Jamy il s o N S S8 (e oY) 55 plasma proteins giai s 7 Le =Y

A5V dand (5aly ) Al D50l i W 1Y metabolism g 2S5 a8 5 dullad i - Y
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.detoxification dlead 2l 3 )8 J&5 - 5-¢



ey 331 43Y metabolism and conjugation of bilirubin J 2l selis J&5 # -0
Jaundice dexy 7 a3 50 O5S 7 ) Lo dplaall (sla Cas

.impairment in metabolism of glucose and glycogen 44 (58 z -V
.metalss Slisliall g 3k Al 4 058 7 -A
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2-obstruction of bile ducts and blood flow due to fibrosis.

portal e sua:z, < portal veind: blood pressured vz -\
.hypertension

s spleen and abdominal congestion Lua: z ) 13 Qi sull 5 aall oS) 5 jucy = Y
el Ji) gull oS1 5 A ) ascites sea

-SYMPTOMS:

:s» s liver cirrhosis &' consequencesd! ¢« 4aili lgabaas (il e V!
1-fatigue, anorexia, indigestion and weight loss.

L &aalld glucose metabolismd! duless 41S 408 43Y =5 fatigued) Cus
Al Led S 7

s 4adll ¢Vl congestion 48 4Y |5 uan weight loses indigestiond!s
‘e =i N malabsorption dsi les

JSUis Jesy =, 13l decreasing of amount of bile acid to small intestine



2-Ascites.
43 « abdomendu Jil sl oS) 5 o i
A- due to portal hypertension.

b-elevation of aldosterone and Anti-diuretic hormone(ADH) so
fluid accumulation.

7oAkl sla ass o<l Lals oSl deactivation Al san saall sla ADH J) Cusy
@S T ) Jlsadll g all &SI 5 yua

sodium e Jsseadl 58 5 2816 deactivation dosan A5V adi G5 i sal¥)
. abdomendl Ji sdl sl J 53k 7 4S) 5 and water retention

C-decrease of serum albumin.
@Xe many ) GresdY) B

decreasing in osmotic pressure in blood so fluid move from blood
to extra-tissue in abdomen so ascites.

3-general edema.

st AT g 05 i 9al¥1 30l 5 (5 ) (98 mlaw¥ i
4-esophageal varies.
5-splenomegaly.

sgeneral edema s ascitesd s spleendu Jsax congestion oe 3_ke
.portal hypertension

6-Anemia.
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7-Leukopenia and thrombocytopenia.
4l «decreasing in white blood cells and platlets :gic Jua o
LAl J s sl age 50 by spleend)s splenomegaly saie Sual 43

bone Jb JSLis Jany 7 2gd Li 303U &S) 5 Jens liver cirrhosisd) 49 gls
el A 4 S -5 1)) @ hematopoietic stem cellsdy w3 s marrow
8-increasing bleeding and purpura.

.increasing in platelet o= s_le & purpurad-

L) o 3 pan caS -

abiaial A8 leS dua g g Cloﬂ'ing factors J) ariai; Alia Sal (gaie () Sa 43y
co-factor of clotting factor iz (melidll sl 43Y <oy 530 55 3% vitamin K
.Clotting factord! huiss Jesy m

9-Hepatic encephalopathy which result to tremors, confusion
and coma.

20 5l 5ae¥) s Lanen L) Fgmdal) ATl s el ) o815 Al bl JS2
p2Sll A Il Aaid (Jsall g pllai ) (M 5 Lo J Jsati Plie Sl g Lend s 7)) L sl

Liver cirrhosis|E problems in NH3 execration® accumulation of
NH3 in blood[B] NH3 can cross the blood brain barrier and reach
CNS and brain[8 so increasing in brain osmotic pressure &
accumulation of fluids in brain[E] Hepatic encephalopathy,
tremors, confusion and coma.



10-6ynecomastia, impotence and irregular menstruation.
fcub 44 «disturbance in hormones —uw zin J

L3 o a8lL Al saie (L= (deactivation of estrogen ce Jssmall 281 43y
oSz el e st Hb G BB G sSn Gua g WY1 SA) die 5 menstruation
.impotence 4=z 5 a23ie breast sizedw 3. 5 Gynecomastia dex

11-juandice.

12-pruritus.

-MECHANISM OF ESOPHAGEAL VARICES:

“daapdall AL Sy

zo sl e ) dusy (Y% VO Ansiy)asll aall bW Jiasall i3 & portal veind!
peleny a8l lie 2SIl spleend) 5 4adall elaa¥l 5 Baeally )5 S0 (M JSYI 5 aall 22
20 G Slalasall (58 281 5 4 eall )5l & Ly 5 (aliaial agd juay 5 2 5 silise
Al ol da gt (5SS

: liver cirrhosisd alay G

liver cirrhosis& fibrosisf& narrow in portal vein[& obstruction
in portal veinl& so NO normal blood flow and the blood return
into spleen, small intestine and stomach[@ continuous pressure on
valves of portal vein[@ decrease the efficacy of the valves &
destination and twisting of blood vessels especially in the blood
vessel of esophagus because the vein of esophagus is the weakest
one compare to other GIT organs[E esophageal varices.

.splenomegaly Jazy 528155 5 Jadall aa 7)) pall 3 Sl ey duia s



-TREATMENT:

Ad z3le Al Cuas dliver cirrhosis o« @i JI consequencesd) s sa Caagl)
bl JS5 (i

1-life style management.
)ﬁ\uh*éw\um«ﬁm‘ygmw\}a\ﬁg‘z}.’ﬂ\dﬁwﬂ&ww}}

a6 e it M) adverse effectd) (e Jlid agealiaial dllaial 4 ju aglS) e

2-using of diuretic to decrease of accumulation of fluid in
body.

3-Paracentesis to remove excess fluid which result mainly
from Ascites.

.abdomend! dahic Bl gl | sy N needle ) S B 0 Sy
4-albumin transfusion by IV route.

5-Neomycin antibiotic to reduce normal flora in intestine,
why?

because normal flora plays main role with liver in metabolism
of amino acid into NH3, so more NH3 formed so hepatic
encephalopathy.

.neomycin J alasiuly 1l gl Jis s Jalld
6-Liver transplantation.

NS N



Pathophysiology

»J Su Y uliRespiratory diseases

1A ¢ 5 pualae 3 Ll )0 amaa s Tas Aadin Ao gane i) Jleal) o i ) (ol ) ale IS
D Odie sana o Gaania Js ¢ gl e el ez

-linfection diseases :

pailly g 5530 (e 5 le Lal el g Sai Laviral infections + bacterial infections

O Lebal 0 5S5 (Rasfungal infections e cues ¢ Cilus il 5 L Sl 85 sgdia e
J) o> sl s 2Respiratory system Lea s os sall audiy

*Upper respiratory tract : nose , pharynx larynx .

“Lower respiratory tract : trachia , lung .

’&AJ\¢);J\5‘L§5M\;)';S\&._\*ASOSML53M\Q§\S

-sinusitis

stall e 5l sl (g 530 LY i pal) )
-influenze ( Covid 19)

(i) ¢ 3l canal (5 sae | 3 Y
-2o0bstruction lung diseases
-asthma

-chronic obstructive pulmonary diseases

-cyctic fibrosis

Sinusitis ( rhinosinusitis )

$ A sl o L

air failed spaces which surrounds nasal cavity, they are 4 pair of the
sinsues .



o 20V sl Al Aaa g ¢ )5 51 Amy Lo 485 4] iy sl 48 83 5 5
-1to humidify the air.

4ty J) o) gedl a3

-2lighten the bone of the skull.

anen plie () it Gle o

e sl (ML o) 5elly (line s dananl) alie 82 ga g0 st s AN saall 2130 e s s (i
e Ao j5e ala zls ) Ava Yy ¢ BA) yuan = agi )5 danandl ahie i )l (e Iy o) sl (iae
¢ ¥l ¥ Bl e as )

: ¥ z5 M frontal sinus = space upper eye

o IS e el s el Cpad) e asa pal) daliudl)

: S z s lsinusoids sinus Ol e Y alie e (5 ah Leta cand Cpall Ll (8 255 50
Gl = 5 llethmoid sinus . cead) (e Adand) dahaiall

: & zs¥maxillary sinus. 2l ke 825 5

J g e Juail dbaia 0585 #1551 422 ,YInasal cavity by ostia channel
At normal state no inflammation

A aS) 55 8 Les 4l sl 4 el ol 4 (0 5S0 e oadall 5 asall ol & Ssamucus o)
IS5+ LGN gl 3l peal + VL s (81 (4 pdia ) il 44 dmucus which is
very viscous yallow colour or green colour .

st Ahay Ailasa 585 Y] Cgaall ale JSMucosal layer JSé Al ssue LA ce 3 5ke 4
oe ~Wiproduction of mucus which is viscous fluid s 4 LY ¢ <4l s mucin
O G L ity ) sl i ¢ 15 punbna Lim 5 o e sa A3 S 330 5 ol o
ad Laals Lalla g W) (ge ila (D ey o e 51 o8 L ek ¢ a5 40 Jens 7 mucus
AL e all 2ils ayiaal 438 43) olina ala

Continue production of mucus = accumulation of it .

¢33l ) aeS (gl (e paliity anall 45Y €1 (i oS) 55 e (5S0 Le auall 5 oadall i gll i oS
J 33 aie 5 o0 Lo avall smucus JI4Y « mucus = fluid sed daulie 4y 8 JiLll
Y Gl Cleall By ala 5 ¢ LS

) (e paldly 7 awall CiSmucus! 9520 3



By cilia

5ol 3l el ol 2k 5 J) o eSS pa g ol i€ ja Adal) clie jue 3 ga gl laaYl
3l e axlliiostia JMa (e 038 2a 5 nasal basseg

Sinusitis :

/| < ,=3Ts an inflammation of the mucus membrane lining the sinus .

¢ A Qsaall Qlgily (g e gt e da W) 2550 A Ol (gxie (5568 a3Y (e
Inflammation in any sinus = sinusitis .

Acute sinusitis gubel Zx Y aiul 13) ;

Chronic sinusitisg swi 12 0o JSY aiul 13) ;

Jmain cause J' »» (=la JS5 41l anaerobic infection o5 (S« erobic . il o

Subacute 12 ¢ Jils aubd ax i e ST S 1Y)

Causes :
Jl bl JSamain cause J) s obstruction in ostia J aS)s La dagill 45Y mucus .
Obstruction prevent prosess called mucoclearness cellular .

U dglati dlee aial (5252 4l sall aled JIA Jmucus « 1Y) e

Obstruction B prevent B accumulate B infection ( secondary
infection ) .

e i g oline 43 anl) Al Lpemmprimary cause SV o sl LS 55 0S5 8
DI o2 Jax’ LSl (e g sl 2350 Ly 5 4 L s Y]

-1H influenza
-2streptococcus pneumoniae

-3staphylococcus aureus

Jariy IV 405V ¥ & 58 obstruction :

-linflammation , viral infection , allergy



Al ) a8 Al

Inflammation B swelling B narrowing of ostia channel [ inhibition of
mucocelleular cleareaness accumulate of mucus .

-2nasal polyps

J) (5383 5 50 S 15 AV o gualdl & Lpaall) i1 5301 (e 3 ke a0STiA G 7 )
obstruction .

-3swimming and diving

JS e Taia 4 oK ) A1 5a 5 Gl 43V Gudaall g dalad) o et S5 1 93 gay J) i)
oy 38 3L e Jarall ala  JUGIL s )l lgiea (e g auallobstruction dagi (See ¢ Led
na pasall g Aabudlippitation in nasal ¢ Sl ade mik ala

-4nasal decongestant ( chronic use ).
Jexis 4530 e 3ke adryness in mucus + more viscous mucus .

Gaa (S (e e JSui 45 50Y) ol aadial 5 (Dl dra gadd o) Slsinflammation +
bacterial infection .

-Bdental infection

BN caml) 1l o i) i e S s 00 paiie ) el
maxillary « sl Gl Jef 83 58l 3353 50 &Y ¢

a5 Y] Joas (o e st 5 Gl dslaie & QllY) (Sasobstruction in ostia channel

Pathogenesis :

Bacterial infection f& inflammation in mucosal layer in nasal cavity
swelling B accumulate of fluid B obstruction in ostia B decrease in
ventilation = decrease in O2 supply of sinus + decrease in sinus secretion
decrease in PH value ( acidic media ) [@ distruction in cilia + cell
injury in epithelial layer B retinution of secretion ( mucus )
setuiable medium of bacterial growth B bacterial infection [ innate
immune cell [ inflammation process.



Symptoms :

-1facial Bain ( acute and chronic ) .

G il g3l e i s s alYIe dilaie 8 Jaay 5 A1 Cgad) gV (e ey ) sty
Sl Ty & 5 45 Led L 1Y) 26l ey el 48nose receptor .

-2headache

-3purlent nasal discharge
-4fever

-Bdecrease sense of the smell.
el J) =l el 5 J 2 ceacute
-6fullness and pain in ears

J) &Sy a¥mucus. o3 Gle ica Jeay
-7chronic cough

-8loss of smell and taste
-9horesness.

Ju slachronic . & I délx)

Diagnosis :
Via symptoms
Y a8 Glel) ey 5 il ol 4a ) A A i Gl e W) DA (e

padie ()5 Jsm mall spinding of the head forward sesls Jsisy salin glile iy
L
e

Treatment :

-1Antibiotics

-2antihistamines drug dssbwall Jiliil
-3intranasal corticosteroid

-4muecolytic agent J 4s 31 Jliil mucus 43l o



-5decongestant
-6saline nasal spray

-7 Sergeyisalll 3l 551 Al 3y



Pathophysiology
COVID-19 Ul st 5 sl Jlgall (il yal (o (S G jall 7 55 2 4l
-Coronavirus disease (COVID-19 ):

It is an infectious respiratory disease caused by a newly
discovered coronavirus.

SV alane a3 oy Gl 5 Ahde 8 Apudiil) (ial ¥ (amy G jeda 2019 e
aed) slalall g Uaiul 5 s 050 il Al Qlefasl cy 2l (81 Pneumonia el
¢ ((LssS Sl b Bl 42Ul L) S (5 5 ) <ilS JIs causing agent JI s sass
very sSa Sl s L@J\MJ)SALL;:MY@»Y\JLAUJJ;;M\@L
il il Lgale Gl Lo ¢ Taa saasa palbad Ja characteristic morphology
el Cnd el sdiia Jl ala zUW) Jie crown like structure oo (s ¢« aaldl
JSall Jie o by, Sl blss 42 spherical structure + solar structure
b oehn J) s cadl) JSEN ) ) gan 5 cla geand g i all e de | gaal Ll ¢ el
OSen J) Leie g5l s G ST L5 oS Alile (103 S e sana 4 ¢ Al (ol clie
A5 )51 3,88 me Gl DU Cannaall s i) aled Aiadl 3 Al ) peand Ly | gl
new 4ile ws al | llal 1A 0y 88N G 4l 3 Le 1 58Y La g8 pa ) dapes J) s 5 il
(i Jeany Le o1 U S au A5 45Y novel 4de ) illai i < novel COVID-19
RNA virus o ke s sl

e G Cusy SARS-Co virus “4es! 5 (uall o 551 (a5 8 8 2002

4l 15155 MERS4wl JUg 5548 sSevere Acute respiratory syndrome
il sl g il g ) a) y a SARS-CoV 5 waadl gyl (g %80 4olis 4

Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2)

.COVID-19 4aul 42 0 Guaen ()



-Characteristic for SARS Co-2:

zlindy Alilal) ala ) 1 san g ¢ (maa %90 Ay sliic) ) ilaall sa il gl Liia -

IS 4 paide S dpalal) sl laidl (ilal) (e gl iy intermediate host
(i (AR (e Jadadll (ha g g3 Al I Guled) iy S L 85 U S il b Alile
8 2 S L) S ) gaaa g el cilaal) (e Jleaall 4lissy U mers J) o e Jie
Jaill JST) ) sin 58 el 2l 8 AL ) ) sam 55 ccllansl) 5 o sadll ol Jaae & (s
b SN Al e (sSy OSae S 5 AT il )3 by (ol i) Ol s = 25 A
& 5 s ) soany ) g 0ty DA e AT BB (pae ) g8 ey aga 5 JBLN | gaany |5 508 La (S] Jaladl
ol ) ol ) geadig 5 JiU S LS I anti-bodyd)

3- terminus s 5- ferminus 42 RNA virus s 48 =&l structure J -
Jdskicy glycoprotein J gisi oo A siue Y ool 5§ Jl dikic b ciliall 4 | g0
. baclue iy 5 ((accessory protiens ) gial e Al 3
tlab g Ay (ug il Lisall glycoprotein J) -
1-spike proteins(S).
e OS5 A 6 sl e (e Jshusall g 4 aal g aaf dla
S1 DOMAIN, found in upper surface of virus and its function is:

Interaction between glycoprotein and receptor in host cell (
receptor name = angiotensin converting enzyme 2 )

S2 DOMATI, found in lower side inside the membrane and its
function is: fusion between membrane host cell and membrane
virus.

2- Membrane protein (M)
3- Envelop protein (E)

cossodll U8 ae e Gl e (Y] J s
4- Nucleocapsid protein

J ddae 3 aalun g &y san dery RNA VIRUS b ool (S50 Jasi 5
LY (S8 s il Jpao dolee jua Ll Replication RNA



-PATHOEGNEISIS:

Al 3 g OS) ] i jpail Le i el Gy gl sty (3S (a5 58l pathogenesis J
receptor J i | saxdivg 215 bl Tulid (g il aled Saian 3Ll dpa 3 o jdl
.ACE 2 receptor s«

1-Virus entry.
Host celld) daly Ga ol Jaan cas

This done by direct fusion between the host cell membrane and
the virus membrane ( S2 domain in spik protein )

4_.11 9@‘ \‘5.3.;‘5

51 domain in CoV-2 has more affinity for ACE receptor than
CoV-1

ok (e had) g padl) A 4l e I Sla

Virus bind with ACE receptor-2 on host cell [=] direct Fusion between
membrane host cell and membrane virus [=] endocytosis [=] uncoating
for lipid membrane virus incretion for genetic material RNA[=]
translation of RNA : ORFla , ORF1b [=] formation of polyprotein (
ppla, pplab )[=] proteolysis into nonstructural proteins 1 -16 )[=] some
of this protein enter binding or conjunction process to formation
complex which called ( viral replicase - transcriptase complex ) which
this complex responsible for transcription and replication for other
virus genetic material 2 copies of RNA , one copy consider as main
copy of virus and the other copy responsible for formation structural
proteins which enter translation process to formation N, S , M ,E
proteins |=| N protein binding with DNA to stabilization RNA virus
S, M, E go to endoplasmic reticulum into endoplasmic reticulum Golgi
intermediate apparatus |=| formation complete virus with vesicle
exocytosis ( more than one copy ) [=] death cell ( alveolar cell )
problem in breath and in sever case ARDS diseases which mean
distraction of alveolar.



NOTES:
1-The goal of this process is formation of new copies of viruses.

¢ ASN ¢ Apaaglh slall ¢ lEl) ) 5 A 3 5 ST s ACE -2l )-2
(Fasedll Ao V) 5 caanll Sleal)

el lSe (g sal e de jge ml e V) oS (lie

2-immune response.
A 43 oSl o5y ¢ sansall a5 immune response J) s et S G S 6 )
1- immune response against SARS - CoV 2 (PROTECTION).

2- progression of the Covid 19 ( from mild case to sever case
according to the immune system of the patient )
) 4y Gyl ) Aliaall AAl) paley a7 Dy B atelio o) o Y 5l Ay dlielia (g yall Ja
ol el (e ) silay ) (alai¥) Jie ) ddgeaca diclia 5l ¢ il alixe die juay alay ((desdy
o ST ana s aie ST s Jerg dalie sdic (35S 7 o5l ala Alall 8 (4 je
C oS siall ST 58 o deliall Slead ST dapin g LA
P QU jua J)

Viral infection enter the host cell [=] replication & duplication
new copies of virus [-] release .
32 e (il ) Al LSAT O3 (e (e il e e o delia) Slgm Task
¢ SuS gl deliall LA i & 5 dasall 3ol e =iy - ¢ Yol like receptor 3
dexiz ) J APC J Jsais engulf of virus Jes =, DC J

expression of the virus antigen by HMC class 2 to T helper cell
which differentiation to T helper 1 and T helper 2.



T helper 1 = serection of IL 2 , activation naive T cells to
cytotoxic T cell to secretion cytokin , perferon , grenzymes by
recognising viral antigen express on MHC class 1 molecule , this
secretion sub. apoptosis viral infected cell.

T helper 2 = IL 4, activation B cell to blasma B cell which
secretion antibodies against viral piptide or viral protein ( Ig6
and Ig M against M protein Clisis ol L oS sy )

opsonization J ke Jasi ) salaall alua¥) sl

Then attack and distraction virus or infected cell .
ol g Ul J)s laad) 45 5k 4 ala
fipna oliadl aa Jlea 5l saally LN Qi) die juay 58 il
AL 4ia s et ()5S Jaian gl
continuous activation of immune system[=] continuous secretion
of cytokines, chemokines, inflammatory mediators which this

state called Cytokine storm[=]which mainly responsible of
complication of COVID-19

why?

because this storm cause inflammation which this cause
degradation to host cells like swelling, edema, lose of function,
etc.
oS dae i85 5 45 )L JSLIe Jeats 8 H0lS gilad) (e a3 S dlae) (gdie o8
s dyspnea dla ja; (i) Cghy (San A CARDS U e 02 0S50 5 alveoli cells
aphea
woan Gsall Al

onan s sbaeV (sle JSlie Jampa 400l clac Y stormd) Jiil ol 4
.u=_4ll progression



padic (o yall 4l ) gan o-
decreasing in number of lymphocyte especially T and B cells, why?

because this virus attack lymph node and spleen so decrease in
maturation and production of lymphocyte.

) chyperactive lymphocyte sxie (i el 43l 1 5aa 5 (S
oLzl g 38 4l ja ) el sl (im g Jslan (938 aneal) 43Y

-SYMPTOMS:

@ 5 oeelial Jleall Adlad g adiay S 5 mild symptoms spaic el alaes Hle JSG
et Jdasi 5al) 0 (e (ST Sae I Al s 8 A ety (al oY)

fever « i ale JK&y () e V)

s @l e ol alll dla ol S 8 ) characteristic symptom 4
): L e Gl
15 Al Gl el 48
muscle pain-general fatigue- difficult breathing and it may
progress to make respiratory infection.

LA () eV s e ) 2 i self-limited oSy VA by

sever )ssSn Js3d cytokine storm asaic jla A Galll wie ()5S ASE)
case

AL gl g pme o s8I e Sl Sa 5 il e

Jazy 5 408l Jusy (Ses 5 Necrosis s liver dysfunction des 7 a8l daa g 131
el e Jly = ala ) Ll g au Ay 5 Jsdall ¢~ 5 0 (S 5 «acute renal failure
S s myocarditis ded 7 sy Qlill ¢ JSLEI Jusl (Sas 5 lymphocyted!
(JSUe deny 7 a5 delidl WAL chemotaxis Jexs



-DIAGNOSIS:

1-symptoms.

Gl g il Aula (o JYA e laaat 5 e ) VA (e Gand il
2-PCR.
Main test for diagnosis of COVID-19

nucleic o= Sl J pulal JS5 2035 s polymerase chain reaction el )
nasopharyngeal ) < (e dase JA (e diall 22 55 s DNA/RNA ¢/ 5= acid
.(swamp

3-Serological test.

Shie 15555 N IgM 5 Tg6 & Lsss s blood analysis o ce asis (e

Lo 430 ol dlgy A (&1 el cpans 5 sl a5 230 51 M protein | seale:
?@gkc;&ﬁdjujdﬁwgwdﬁj\gﬂbgwdu u\-‘-ﬂ-‘\j‘dﬁu;\-i;\-’

Mcm&b)}@_&wd\'“quY\M;d;\JEJP}AMIgM}IQGMY
aﬂ,}éO\.ﬁnﬁc’édﬁy&bﬁghw\e&;;\ﬁ\djﬁw&MUHMMQM\ Gl
A CAISH il Gua) PCRJ

-TREATMENT:

1-drugs such antiviral agents.
antiviral ) seadien W Eusy g all ala g omln dane aal g 190 il YY) sl
decreasing of virus load s 4w il 5 Jle ) (e Sbal 32352 50 2 5 agents
L5V Gy dus s gl e el dlae ) JBBy ey cinhibition of virus cycle

%) v v ili Uael 10 ile Nl 5 ili ael Lo lpzany 5 %9+ dat] iy ills e
ool ol s

2-anti-inflammatory drugs.

.cytokine stormd | ssiah (lie Jsm 1 seasinl



3- convalescent plasma.

Islae 5 a2 die cLOA) dny agia LoA) B caaelad a3 g ia jall | giliadl Ll 43) oling ala
Waamy Jaziy g gl Al Baliaall alua ¥l Lead () oS Lo B (gla 40 Lo 3000 ) Hadnl
4 S lal all Gy S b gl 5 Adled all ala g dbiaall Wbl Lo 33 sled cia

g s s adverse effect osSi g le 4 g 3 el 5%+ d %V e dlladl)
OV iad aadiig

4-Vaccines.

g )y IS A dip 7 Laa FDA (e 488 50 4l jla 15 ¢y il Cnd ldey Clapadal
Lab 5 et S Lo i ) Ay LIl GRS 8 5 deaal) 2,0

1-AstraZeneca:

a4 ) ) 3 jaadll el B 1 slec 2 | saia I sy Cusy cviral vector s 4ss
o) i sl Jsa puan M cpall Al Je 5 zloakul 1 slee Wy 5 spike protein
adenovirus el S s Jal gaaldl ala 1slaa ey 5 cpall aled o griay (Saa a
Ao gl O sp lanen | gn aadaill ala ) siia 5 cLiana Lo (5530 oz Lo u gl Sl
leie ) 4t nall 33kl incretion Jdem ) 5 host cell aale 7o kil 1 I
zoxzo e s MRNA J gl Josa ) 8l Liews () 568 <spike protein oS
a5 0330 sl MRNAJ!

i gale (o pthy m ) elidl Ul 5 leabu g 4um 23 - ) MHC-CLASS 2J
el s g nll Wamy (i j23 aaadaill aa) ) (L) lé cspike proteind! sdbias slual
Baliadl) e\.ua‘}“ Ehas oala sy zo L;_c\_mj\

P Gfie » o g gy

Lgan) ) Adpmiza (a9 il algd Baliae (5585 & A i) sy I memory celld) 4
252 VY 2 00 Ao ja Lpdanty (e adll 45 68 LS SN A5 liiad (A8 30 3 SID

2-Moderna:

Jalrssha 5 spike proteinsd g MRNAJ 1523l Cusy (mRNA 58 4nii Tl
o Gfie a4l 5 @Al sy s lipid membrane



3-Pfizer:
15- J 25- ) jay adadaiy U pase 43 1 3,81 (S) emoderna < 5 Sall (s
a3V ala 5 T e J A e e bl Ay Jasaty 2 3V 4l ) e A oS

4-Sputnaik V:

AV i Taaad) 9330 Ue I 58 5 g,y o
5-Sinovac:

o) @ ariing I 4uds fadl sla 5 Tnactivated virus s fadl 5 e 7
il dail)

O an g il e 5 Gl (g 4 O5S Fry oila g pdll Caas
6-Novavax:

MRNA (e Lens i 5 ull Jia) 1 slee Jiny cprotein-based s Tl sla

7-Janssen:

o B g de a4l ga 45 5ae (S1eviral vector JsY) osdi 45 S



Pathophysiology

sl 1358

-obstructive lung disease:

any disease which limits the air flow.
SNl 2 s gand) ol environmental o s cs oS Gl ple K4
2l Al s
(il Sleall ot o sl sdll (o (558 (S ) e J8 (L3 )
fled oSaill inbronchial smooth muscle J) S sa aie  Sai =5 8

s) bronchodilation 252 s Ja < <air flowd) dauda 2aaty ) oo Ll Cuay
« parasympathetics sympathetic J3a (s oSa3i 5 cbronchospasm

Bansny e (e SEI @ (3 9 50 beta-2 peend Gl s ) JA (e sSads sym JI G
o bl s s b s 7 Cuss bronchial smooth muscle aee

Ll o) sell (s yaas 3315 sl 13 bronchodilation » a8l sheta-2 Ju | shas
&'muscarinic receptor Jubiinz, A Ach Js )4 B geparasym J
Jsell s ae Jin 5 bronchospasm Jex: -

& OSs Suparasym Jdsal A8 Ga i) on balance 48 oS at rest Sl
O bl Ay Gy S GpanS o) Ly e 5 dal ) sy Lial A3Y ol gl by ey (el 4 0
3L oSl 5 bronchodilation & dagiilisym J a5 = 488l (58

Asthma s Uz = e J3l 5



-Bronchial Asthma:

It is a reversible form of obstructive airway disease caused by
narrowing of the airways due to bronchospasm, inflammation, and
increased airway secretions.

s> J permanent obstruction i = creversible 4elS s sdiy oy jaill (g
Calaay) Al Hla 4l (s 5l

‘s narrowing e olic

1-bronchospasm so contraction in bronchial smooth muscle so
narrowing

2-inflammation, how?
.obstruction dex: 7, s 5 swelling sua: 7 Cosy Al el e (Saiy
3-increasing in airway secretion.
Sl e 3mucus J S5 s 7)) S

reversible4ls s 4 il g

bronchial hyperresponsiveness s» bronchial asthmad! main caused

' mucosal layerd s hyperactive _s<i 4,ll =3 smooth muscled! (s~

alads LA sl Jee risk factor & = chyperactive _s=i mucus Jib
330

facute o5 Se cchronic ) acute oS8 A bronchial asthmad!

Aall s 2 reversible 4ba 5 bronchospasm e <ulS 1314 ) 5S5
sl y 1) ‘uﬂg&gmjuw}m_@ngh\jmgb‘\jqwqw\
wkcaﬁmjw\ubﬂsﬁﬂscaﬁ‘fuu&cbjhj\



fchronic i &b

factor J aes 13 4l dla (e 5 asthmatic patient 4esl o sSe Cladl (5

sl 22 s 2 Y 5 asthmatic attack 4osa: 7 48 Cojrn an jall 4uds 4 5 s
el lie

-Types of Asthma:

the types differ from each other in pathogenesis and risk
factors:

1-Extrinsic (allergic or atopic asthma):
ARG Jee A s elial U e S cimmune related asthma os8e o5
2-Intrinsic (non-atopic asthma):
(=bdl Jeall e other pathogenesis s

-CAUSES AND RISK FACTORS:

main cause

hyperresponsiveness of bronchial smooth muscle @ bronchospasm
and secretion of mucus.

asthma triggers L~ asthmatic attack &sas ddlaal e 3550 A Jal 52l
8 aaliad N gsthmadl g)s8) e sl leans a3 5 crisk factors pewds Laa Jix

‘La pisk factorsd osSw extrinsic asthma ce Sai b

Viruses, dust, moldy, tobacco smoke, chemicals, animals, pollen
and air pollution.

) 5 < intrinsic asthmad Wl
stress, cold air, physical exercise and medicines.
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Jd pathogenesisJu lxuaas
dust, smoking, chemicals, pollen and air population.

4 5 J type 1 1lwass 5 hypersensitivity reactiondh ) sy 41S sladl ala
:dustdl s, Jhd (TgE-mediated reaction

Dust enter body B immune system recognize it[E present it in
APCBactivation of CD4+[E] differentiate into TH2 which
activate B-cell into plasma B-cellEsecretion of
IgEEsensitization to mast cell/basophil/eosinophil B activation
of secretion of mediators such as histamine, prostaglandins,
leukotriene and cytokinesEbronchospasm, inflammation occur
and also more secretion of mucus.
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-pathogenesis of stress:

stressBlincreasing in activity of parasympathetic nervous system
in lungBbronchospasm and mucus secretion[@initiation of
asthmatic attack.

-pathogenesis of cold air:




cold air[@stimulation of mast cell[Esecretion of
mediatorsE bronchospasm.

e warming aslee 4l jla Le 8 (58 Cuso danlua 50 G e mast cell 4 1 shaY
bronchial smooth J! hypersensitivity des ala Ll sl 13} caall JSMa

G a1l 388 (udi da 5 bronchospasm # 4a3ill smuscle
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-pathogenesis of physical exercise.

sudden or long time playing exercise Ehyperventilation B because
of hyperventilation and more air enter lung so our body cannot
make warming and humidification to air Blstimulation of mast
cellBsecretion of mediators[@ bronchospasm.

adas Dl
Jeny 7 Lo s 5 s Vsgl) iy el ) cold @i Allay 43 1 5as
warming daz: ¢ awall éha 2y (S1 congestion of blood vessels in lung

Wasy s decreasing Jbe 4lS (5 S o dilation sas o <o sl el
dery =) 34é blood supply Ju increasing

increasing in execration of mucus so initiation of asthmatic
attack.

- Pathogenesis For extrinsic asthma = allergic asthma:

s oSmast cell oe S b (Jd ) oo sl JS G 058 4 i )
.mast cell ) & Ll Ji basophils and eosinophil

Allergen (.asthma trigger ) = dust , pollen grains , chemical, Air
pollution.



paie 4y il s 48 oS JSLie 6 gl e @)l 3 pollen grains J) b
hyper response for immune system

APC recognizing the allergen trigger ( for example pollen grains )
expression allergen via HMC molecule class B activation T
helper cell B activation T helper 2 [ activation plasma B cell
secretion IgE antibodies which sensitization for mast cell
dust binding with IgE on mast cell [ activation mast cell
exocytosis for mediators in mast cell such as histamine , cytokine
, prostaglandin , leukotrienes histamine effect is bronco
spasm and mucous secretion obstruction leukotrienes (
the most important inflammatory mediators in asthma disease )
which effect is bronco spasm and more mucus secretion
cytokine and chemokines effect is infiltration of immune cells =
a5 dilaiall 8 gl dagill 5 45 )0 e o ldie 5 AY) delial LA exiui &) e
Jate phase response ew W

Inflammation B edema ( swelling ) , epithelial cell injury or
damage , increase mucos secretion , increase response of air way
which result of broncho spasm.

- Pathogenesis of intrinsic asthma which result from Drugs:
PR (e Lersinai &4 prostaglandin JV 4l ) il 8 oS J Ua i US Lus
membrane phospholipid J 34 (e 42l 2in 3,50 I «arachidonic acid
via phospholipase A2
:Can 3 Adde Jafinarachidonic acid JI daY)
1-Cox enzyme ( Cox 1 and Cox 2 ).
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2- lipoxygenase enzyme.

It works to convert arachidonic acid to leukotrienes which
consider as important inflammatory mediators in asthma.
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15aSThMQ o (S Gl Jie G531 s NSATIDS JI i G e Lua

e 253 7oA Gaan) 52334 £ siee eV e Alay J) el 4] e slee WSl J) ol
. asthmatic attack

rdexly agie aaad) g 2l Ay Y

Blocking for Cox enzymes No prostaglandin so all arachidonic acid
work on it the lipoxygenase enzyme which converts all arachidonic
acid to leukotrienes so more broncho spasm and more mucous
secretion.

drug of choice _ixis 05,58 L corticosteroid drugs L) Al i
o) Jla Juail iy corticosteroid J) 4 iy L skl s for asthma
ISanti-inflammatory drug e Lol 4if ae 2 3Y)

-SYMPTOMS:

Lo W) (ay pe s 4y xub o b ol s asthmatic attack da je & el yaaily
trigger ¥ wamiles £

1- wheezing ssas (i
2- cough

3- shortness of breath
4- difficulty breathing
5- pale and wet skim

6-dysophea



7- chest tighthess 4eus e Ji 8 ails
8- tachycardia —lall @by 853 )

A oY airway , decrease oxygen concentration at organ &b e 43y
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-DIAGNOSIS:

P e 8
1- symptoms : wheezing and difficulty breathing.
2- laboratory findings especially IgE

3- pulmonary functions: the main way to diagnose this disease by
spirometer

1die Lung function du 2de L) ) sl Jull sy Gu Sleall s (g Caagl
VC = vital capacity
FVC = forced vital capacity

FEV1 = forced expiratory at volume in 1 sec.
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4- airway responsiveness.
3k ¢l sl cholinergic agonist s Cudtivs Gt (i sall a5

hyper exic Ji (S14muh 4dxd 33, normal responsiveness exic Ji by
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-TREATMENT:

1 iy ale S

1-non-pharmacological treatment which include life style
management and education.

asthmatic J) Jexis ) eV Cuiaty 2 338 ¢ o0 )l Clas alls o jmn ) oY) e
Croba | slany agl) aaly JleS 5 cade e 8 dustd) (e sl )5 ) cattack
2,0 e parasympathetic il e Jisd agll relaxation des s 45 e sl

2-pharmacological treatment:
;e st andin 5 Jife style management o adin Lo cdadiinl o 5Y 5 bl dla
A-Quick-relief medication:

Ay pu gla 5 75 el el lie asthmatic attackd) W oulal JSG padius
1) aerosol dSi & ¢sSihy Ay V) 5 ¢Sy il

anticholinergic which have antagonist effect to parasympathetic
nervous system.

D8y Y (g Jxidhy duss adrenergic agonist 0 OlSs
s oo oSy s J bronchodilation Us=xzs sympatheticd

.short acting on beta-2 agonist



B-Long term medications:
sl e e attackd raw Jié ) sall 2ald chronic used) <Yl
26 «aerosol ) (Lile )bl &Sy Sas
1-inhaled corticosteroids
2-long acting Beta-2 agonist.
3-cromolyn which make stabilization to mast cell.(prevent
exocytosis of mast cell mediators)
4-leukotriene antagonists: used to treat acute (monelukast
and zafirlukast)
5-AntiIgE monoclonal antibody.(omalizumab).
IgE « antigen-antibody interaction dezs



Pathophysiology

-Chronic Pulmonary Obstructive Disease(COPD):

It is a progressive disease characterized by chronic and
recurrent obstruction (may be reversible) of airflow in the
lungs.
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s acute ¢S sl (Sae s Sa S Y sl G progressive oaall sa-)

4l 4l J; cprogressiondb 4le 4l L ¢ sill sla ¢SV severe s) moderate
4.l 5 potency of asthma trigger s hyperresponsivenessd! i
oman 5 iy s (el e progressive 4l ga e oo Sad ld Ll S
<Yl (e %0+ 4l progressive ca e COPD 4l (s S 15 ¢ gl adi e | gus
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«chronic s 48 5 acute 4 48 J 5l oSe e L chronic gaall Ja-Y
.reversible 4 LS 5 ,lL Lw irreversible CYW alasa (i jall slgo-Y

1Ofild L COPDJ! main causesd!

ol 5 (exa trigger e 423l oS5 I cChronic inflammation osSs o 5Y-)
&gl g3l Chronic infection osS (Ses ) «COPDJL sbu¥) g ala 5 Mlia
sobdie Sy all sl chronic inflammation oS a3 i la cAlgdlY!

chronic inflammationEledema and fibrosis[g thickness in air
flow B obstruction.

also

chronic inflammationElactivate mucosal layer Blsecretion of
more viscous mucus @ accumulation of it @obstruction.

o A Gl o (pae (o 38k Cusy (genetic cause OsSy (See SN )Y
.chronic inflammation & ula¥) Al Ll @Al sy sla



-TYPES OF COPD:

1- Chronic obstructive bronchitis:

It is an obstruction of the airways due to mucus
hypersecretion and fibrosis of the bronchiolar wall which is
associated with chronic irritation from smoking and recurrent
infections.

4 cuddl 5« bronchidt chronic inflammation e (Sab 4l maal 5 4anl (10 ala
fiall 338 qrecurrent infection s cpaaill s

A-hypersecretion of mucus, why?

because chronic inflammation cause hypertrophy in submucosal
glands which responsible of synthesis and secretion of mucus, so
this will cause accumulation of viscous mucus in airways, so
obstruction occur.

B-chronic inflammation& continuous damage Eour body can't
repair damaged tissue[Blso fibrosis occur(hardness in wall) Eland
we talk about progressive disease Ewith time more
fibrosisf@more narrowing @ obstruction.



2-Emphysema:

Loss of lung elasticity and abnormal enlargement of the air
spaces, with destruction of the alveolar walls and capillary
beds.

) (o s sl ey Lad) elgingd A3 5 pall 885 = ) &) 4 Cupmy 3,10 ZLETT e 5 ke S
(i expiration g (ieSily 5 inspiration ae 2adin iz (e sac oo 5 ke )l
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normal 4# oS L 4 ank expiration 44 058 o W (S inspiration 48
s =l 3 shrinking

?abnormal enlargement in lung, why

b o2k shrinking iled s e e ¥ (Sl aaaii = 5 4 inspiration JS e 43
.abnormal enlargement ss=: -

2 T A (S
destruction of alveolar walls and capillary beds

gas J sean 0 s capillary beds leas) 4ae Y1 (e 4S04y 4l glveolid!
@ At Lea Jlaadl et jla Sl 3,4 exchange

«insufficient gas exchange
¢ 53l sl b (folds ) 4 alveolid) gaw & 3 sealls AL el 4

o bl ma gl da s more gas exchange 13 surface aread) 25 sl
smooth ¢ sSx leaku Ly & damaged alveolid) <5 W emphysemad! s,
13 surface area Jsi ¢ 43 aS) 4amlls folds ¢

.insufficient gas exchange



-types of emphysema:

A- Centriacinar emphysema

dSi 0 sS4l sl g sl ol 5 el G 8 5 0Ol sl )
abnormal 4# osSx 5 4sailh ¢ 5Sw damaged) o =2 <bronchioled!
s>+ alveolid u= <enlargement

B-Panacinar emphysema

s damaged! law (= calveoli s bronchioledh xaball g 3N (S & il Mg
.bronchioled! Lo Jitiy 5 alveolidh way adail

-Causes of emphysema:

1-Smoking, main cause of emphysema.
2-Deficiency of al-antitrypsin, an antiprotease enzyme.

lose of lung s w3V sl (aiid ¢ )l &35 e Alen e s sesall (st Sl 31
fdary 53 33 il celasticity

dazn 58 b cproteased! a3l ki =2 antiprotease enzyme six
‘proteased

el 7 L) emphysemad) Gosasy )sa all a 3iV1 ala 5 Sl gl S ala

-Pathogenesis of emphysema:

e ) 5 Oign oS Al g = = ) e SLIL Taie 8

lung o= Jssall 2 Sy 0 elastic tissue gian (s s Elastind-
.elasticity

alys izl Sk 5l neutrophild) e < )1ae oo SI 4l protease enzyme 2» elastased'-
mild &bl AL (S Joss of lung elasticity 13 celastind! ssSs Jasy 431 58 2 5V Ja
alpha-1 antitrypsin s 2 4Y seam L 2SI 3 acute inflammation s inflammation
cneutrophil s zlés SWl e an JI elastased sl s« elastased! antidote S s Liin

D o Aaiilé glastased! b Jasy 7 Cuny

No degradation of elastin so normal lung elasticity.



.chronic inflammation — L L Uy Ukaa 548 I

e Cal (A chronic inflammation = emphysema oe Sa) s o G
b (o yiSILe A€ juay 7 08 (il
1- nicotine pathway:
Nicotine[@inflammation in lung capillaries B chemotaxis of

neutrophil(increase in number with time)Eso increasing in
elastase amount.

.elastase J,8 7o Al N 215 Slll chemotaxis ssas 7 AV sl

<< b cacute inflammationds osSi neutrophil 3 ) ily Ladl sl Sl
05 B35a 50

Jaxd = 53 jlaaw s (AN W S A cchronic habit B cpadill e Saiy 98 Gl
.progressive ua el 4l e b 5 elastased S 25z 58 e IS 5 ledl)

2-free radical pathway:

free radicals[E damage to endothelial layer Emore chemotaxis of
neutrophil and macrophage to lung tissue[E more elastase.

neutralization Jex s33u antitrypsind s celastased) o8I 535S e Sed
felastase (xSl sld
@ - .”...n‘é JJ.S:L.] LA ’y

damage of elastin and lose of elasticity of lung.

-other pathway for free radicals:

free radical can inhibit and degradation alphal-antitrypsin
enzyme[Blso accumulation of elastaseEmore damage to
elastin@lost of lung elasticity.

alphal- om0 A oalb s 8l juar 7 0sed cgenetic cause oo (S sl b-
¢! s emphysema & 535 4amills ¥ 5l caae S (i) 0 56d cantitrypsin
ALl A0 e lE 5 a3 elastase 25 7o s el



-SYMPTOMS:

LI emphysema 4 minimal oSt 54aS e ) silayy COPDJ) (oo 10 panale JS4
s cough with septum ' chronic cough usSx chronic bronchitis s
chronic 4¥ ihis 2l 2 5 a2l ae 4aS = productive cough 4es

Jamy ) Jed emucus &S5 Aadd dadl s bronchitis

initiation of cough reflux so productive cough occur.

chronic J! charactersitic 058 3 58 s 5 dyspnea s o Gaa JlS
Jh JB S a5 o i (Guald A gel) (5l dlail (e IS5 45V bronchitis
Tachypnea 4 O S» J: dyspnea i 4 o5Sw L s emphysemady sl 5

chronic s S| S0 J respiratory infection 4 gl oS
(oS saill Cuilie Ja g ey M mucusd! &S 5 4 ¢ sSe 43Y bronchitis

:emphysemad) ual £ il

chronic e W «s2)5 0638l (S pink puffer a8 sew (el Gubadll
O al an I cyanosis 4as o sSe ) blue bloater # s« bronchitis
Lo G (A AN (3))) ad Sl (i dysphea s ol Gaa

| sadingy Gwladll Cusa ctachypnea aaie 45Y 53,5 635! emphysemad) (o e W
(= inspiration dews = cpursed-lip breathing e (uii aai g oalad JS
05 o dll x forced expiration osSe s adll 0 expiration desy 5 <Y
o Vslan LS (msall 5 colsa (usanall Vsel) (e SiS) ey (Jliie 4adidi g hatlia

shias s gelia il ) Gadill Jaadl) aadin 43V i) ae s 408 O 5S0 S wheezing
&= ikaii « tachypnea 4! 1aY ;5 (gas exchange Jam )i Jlie Laaill Jgl deading
.tachycardia

barrel 4« emphysemad =4 characteristic symptom «é ol
ek Uil (s 4lS chestd) U8 2 chest

D%y anal) (lie sla AL G trapped air Ul 5 A1 aass adual e (Sady a3y
e e )50 55m ) accessory muscled st le 48 juan .S gla e sy



St ol aleny aall V) M 5 ctrapped air e 8200 Sl e iy 3 lie 45
DS CpaaS ) Jaay S inspired air Jaa ) 4l 4k e
<Y respiratory failure _s=: (S« severe case of emphysema s

normal contraction and Jdaz )8 L 4¥ diagphragmdb 4Sie jua) =)
A0 Jal 2 gall ) g6l S (e alddy Ha8y oLie pelaxation

-Diagnosis:

ot Cung cspirometers sl (o e e Wliaaainl () 4asill (udy (adlds (Sas
Zo o 0 O agdi 55K 7 ) 5 Al Ak s ) i ) parametersd) oas
Total lung capacity(TLC)

e e 05 2 valuesd) i o8 TLCJL 535 paie ()58 ol Jssa liie
Al orie 4l Cipis L 5 ) 5 expirationdie oubul JS4y aaiady 163

sl gl el e SIS0 o gl s 5 cexpirationdy

sdic (yay yall 1M Cajei Jlie chest radiography & Leadiug (Sae 458 0

Y 5 emphysema

45eall 3500 @l 33 5l hemoglobin saturation sy test aadiud (Sae LS
3al ) 5 (S YY) 38 5 (el 4 O S emphysema Ulas 5 ¢co2 ) Sl ¢ su
sl sand) ity 3L 4 (S - 5 cco2dl

-Treatment:

1-Life style management, so stop smoking.
2-pulmonary rehabilitation program.
Jsm 43 cemphysemad) s s g 4 | slalais 4,01 Jaalli sale ) dand Ui ala
JYA (e (m pall oy Qi Ul c02db 330 ) 5 02dk el (e ) slan (a4l
S a0 S g cexpiration sinspiration des fie 5 daxy @S 4l Guaiin
i e il respiration |slexy Jlic agh sed G liiasll | geading



3-oxygen therapy.

4-pharmacological medications by using bronchodilators such as
B2-agonist and anticholinergics.



Pathophysiology

cystic fibrosis J s s Respiratory disease J ¢« a0 JAlg (Sxiz) sl

= L sl cystic fibrosis J o=, obstructive lung disease J aiin J\s
s o s oSl Calilly

-Definition:

genetic disorder in general affect the exocrine gland which
found in more than one organ and tissue such as lung ,
pancreas , liver , GIT , sweet gland.

leale (s5iny sme (e ST e it 568 exocrine gland JI sle i oaall 0 iy
AN lgle Sig aaly SiSI

IS0 all ala 3l 3L sy JI 5 e

S oanhall gl 8 ¢ sl (il gumall (pui b ()5S0 5 el ) iY) dapla 3 CaDEA) s
sl s bS5 mucus o A0 Je AV (e lida g 5 55k ) et sae

L | bile acid and bile salt J' J_i» 2581l digestive enzymes !5 in gl
0 L Jlie 45 1) 22l ¢ Jath 438 53 s gall 302l o 3l aals (pxe guasd CF e (Sas
Jery mucus ik oanbll pa gl

« lining for epithelial layer which found in airway to lubrication air
DAY dapde 5 Jas 400 a5l adld s o Al CF U1 (3 lae gl ]

<= a1l s | very viscous and sticky mucus_s=: z, mucus J) s alisdll
. obstruction 4:ledl iagill s | accumulate mucus in airway sz 2

-Causes:
) ) s (e CF I adl Ly

Mutation in gene which called cystic fibrosis fransmembrane
regulator CFTR which found mainly in chromosome 7.



ol el A

a5 sl J) Jiis 5 mRNA JI ) J3a8 transcription in nucleus J) ddlee oL
I MRNA J) Jsad (Al a g sl I A spasilly

,specific protein which called Chloride transporter or Cl- channel
. epithelial layer for exocrine gland J & 25» s« transporter J sl

.Cl transporter J gua; ¥ Julld aial Lo 4daiy s dls 48 (58S G all i (S)

-Pathogenesis of CF:

Al 8 Gaa I s Lial o1 oo 4 laity I slac Y S a1

At normal condition:

Transcription in chromosome 7 especially CFTR gene to formation
MRNA which move to cytoplasm especially to ribosome to
formation CL - fransporter (CFTR protein) , this transporter
which found in epithelial cells his function is transport CL from
circulation fo airway or mucus , also the Na+ ions is move from
circulation to airway.

19,5080 aa @ g3 saaall Ja53) (il il

S s e e ST A8 mucus J) s o s g3 25K 8 seall 06 (liie
.mucus J (& 25K o s puall

mucolytic effect = decrease viscous and thick for Jes glic -1
.mucus

ujﬂ\dm@duw\d_g);wM‘Mmeﬁaﬂ\m\@puﬁe@a\g

oo oS ae WY (555 o 25 a5 antimicrobial activity 4 xS o g sall -2
s Sae S A () oS 4wl Lal ¢ sl 5 o) s



At Abnormal condition:
Mutation in CFTR so no formation of mRNA

normal mMRNA for e o587 Uie transcription dee 7 asmse SI s g
. CFTR

This mutation prevent ribosome to formation normal CL
transporter so no move of CL from circulation to airway .

Al 81 5 A Aagill g Ji ) elall Vg 8 7 ) a g geall ¥ 5 JE = (e SN ey
. circulation (blood) J

slall 5 duse Gl Huay - ) s hyperosmolar concentration cuw 7 Jas
4 3 circulation & as ns sy = ) mucus J) (2 Sbal 25 sl

dehydration of mucus or dryness so very viscous mucus so defect
in mucocellular clearness mechanism which result accumulate
mucus in airway so abstraction in airway.

LSl sail Tas aiBle Jas g 568 7 3 Jla s Calia 4l jla 43Y mucos J sl 4il Ladti 7
« bacterial infections ¢« G ) sitan CF (e ) silay ) (oia pall cadef JaaDly cligd
J sisi s, d

immune system cells such as macrophages which secretion
elastase enzyme = degradation in elastin so loss of lung elasticity
this final result of defect in respiratory system.

chronic obstructive bronchitis and J Js=® Cédl aa (Saas
. Emphysema



-Symptoms:

¢ pac (e SEY ()5S 7 AE) Y Ae gl 5SS )
1- lung infection or Respiratory infection.
2- chronic Respiratory problems

3- Poor growth and lose weight.

e 153 ki Le (i yally (Sl Galiaia¥ g aagl) 8 aclus il dacals ey 331 i dpaniagl) 3Ll
_u@ojjsuds‘muam\‘;quym

4- GIT problems and hyperglycemia.
2o ol Sl 3 el e i el Flay (S ¢ Jlgml )5 Gadl 2T 55 JSLEA
sk (Saes hyperglycemia J e (e ¢ o salld Gl sV 513 e (il
5- salty tasting skin.

= salty tasting Js8 W exocrine gland o= e o JIs sweet gland J oe (Sas la
I s 5 2 g LS ) Suaion S0 Gl gy 5l e alall e (20558 s ) elall S0 58

p s paall ) il ¥ AS jal olas¥) 58 s gl DAY Y salty 48 0sS L ~ukll sweet gland
(s

-sweating in normal condition:

the sweat move from ductal lumen in to skin surface,

s o pabaial ile) ez Lawa (S cminerals s water o« osSin sweatd
lumendb 43} Juay J duss IS 5 a0 sall 55 sweatingd) dddee £ L1 Galaall

s psgall dlay M Na-K-Cl co-transporter 4«u) co-transporter 44 o <y
e adlaiy alaall sla Lo 5 lumen Jinterstitial fluid oe psbisdl 5 2 ) 5K
Jazy a3¥ awalli normal condition oe Sai s Lal 4 (S eskind! sweat
= interstital fluidd sexson 5 2SN 5 250 gall 22 50 4l (5 ) pabiaial Bale)
= 2158 W Na transporter J3a (e g 7 assall Cuss ccirculationd!
Cl- Gk 0o (o «CFTR 4an) (ia P& e giian I Cl-fransporter s
54808 50 4y 5eall 5 )52l sweat (e SIS Galiaial 2ale) Jary 450 2 transporter



Rl (e S Ui L iy homeostasis be Jba (sSu O 5 4xs p 2 peall aialy
sweatingd) ddee 22

-In cystic fibrosis:

2SS 5 o sulisall 5 a2 503 saall Sl Y1 J8 ~ ) co-Transporterd) e SV o
s_4b e o Sn cystic fibrosis A 5 <sweatd! interstitial fluid o=
sale) Ay =5 Lo s8I iy Cl-transporter 48 oS b ey CFTRAG

1 510 3 Lay 3l Y 03 gl i JB) ity Al Lie e 43l (ga p& MLy 5 ¢aliaiial

e 2SN 5o sall excretion 48 058 7 <o (Jii 7 ) e g palld Jatl L
Salty skin ¢sSe dla liad alall ¢ o815 agd jua 7 5 sweatd

-Diagnosis:
(AR (e o e Y 2aall Al gall ale IS Sy (andiil)
1-DNA test.
sak 4 (S 518 CFTR GENEUJ! las3 5 chromosome 7d! analysis 48 das &y

CF &=
2-Carrier screening.

Ma e Jala san g ol i « CFowm Alas oY) cilS ifetus JU analysis dilee aiy dla
CFTR.UL Y 55,8k a5y o )5Sl licfetus O dna test slean (sl

3-Immuno Reactive Trypsinogen. (IRT)

Clay 3l slaxal precursor s s 4y seall )53l i 0 oo 3ketrypsinogen J)
Cigodl) A alasial aty el auia gl iy ¢l JSE) (e W 1A A () ceagd) el
by a3y Q8 () oS Apmpdall AL 3 ) 5ally 6 38 55 ey oJ g Sl 1Y) adial (lie

48 = cystic fibrosis e Pl gVl G 8 (Ve o J sl a8l

IR e oSl Sl 31 J A IS0 mial il e b Sulbobstruction
G 25 S dsadll 5 ) 03l trypsinogen o815 4 Aagilldexocrine gland
CF.



4-sweat chloride test.

cholinergic »ix: ! pilocarpine 4l |53 1 shay 500 | sty 5 andl | snam 8
| sleass ssweat J) aend sin 5 <SS sweat S8 J 4 a s3b ¢ Sledagonist

A pan bl 43¥ 8 ST 3yl 5S4 () S Agadal) Aadly e ) 5ISN Jana | a5 il
CF(six B nS aiiaS cilS ) (Kl (palialial Bale)

-Treatment:

Sl Jgladl o 4y 50V (ams 408 (81 ¢ s (a0 0¥ Gia el Sl 23le e ale JS
1) cwaall A (al Y sprogression J

1-Antibiotics.
mucusd) o815 Aai )00 jual (Sae M 4,00 (5 g0l (e 8 (lie

2-Chest physical therapy which include chest percussion and
postural drainage.

s obstruction () JSlie dery 43 oS jialimucus J) (e o=l 54 ala (e Caagll

odall dalaie Gl ga sy ¢ Hlaall 5 JLSHAG lall (gl aadiun (Sae 5 Ay )i (5530

e I CBid e (8 55 a3Y padl sall pans (A5 Adlide CIS a5 aual ga 05 e
air waydb 25 sl oS) idimucus J 2k 48 awall sl lie Cladl jeua

3-mucolytic agents.
.Mucusd i Jasy 45 50l

4-Nutritional therapy including pancreatic (or 6IT) enzyme
replacement.

A dais Galeaia¥) 5 digestion JI Al s s el s ey ) JSLa ol 43Y
Sy 3 s 51 e Agsaddlexocrine gland Jb pai: S



Pathophysiology

endocrine sle i ) (al 5 7 a8 Jsbiin ) sa s SO il (a0 2 ) a sl
Lié s 501 -5« endocrine gland J) g s s adus Slea iy sdllsystem

toa) el D e
1- Thyroid gland disease
2- Adrenal gland ( cortex ) disorders
3- Diabetes mellitus
Thyroid disorder

4uly sae ¢ thyroid gland (butterfly organ ) J (e b=t by dyadl
thyroid J) giais 58 oo Lell daulal) dida gl 5 ¢ 48 )1 A 83 53 sac A1
e il sl audiy s chormones

1- Thyroxine T4 \ 90%
2- Triiodothyronine T3 \ 10 - 13 %
hypothalamus pituitary J' s endocrine system J J1_sk aSa3 Jeay JI

axis

Pituitary gland divided into two subunit anterior and the posterior
lobe

i ga jell 038 (1e 2al g anterior |, J) JA (e oSt L Caany 5l 58 <l ga jel) alane

thyroid hormoned' s



| ¢ asadl) 134 daay CisS
Via hypothalamus anterior pituitary axis :

1- stimulus ( the most important stimulus which can activation the
hypothalamus is cold and stress ) so secretion TRH ( thyrotropin
releasing hormone )work on anterior pituitary gland so secretion
TSH ( thyroid stimulating hormone ) which works immediately on
the thyroid gland to activate thyroid cells and result of it is
secretion of thyroid hormones T3 and T4 then they moved to
circulation , in circulation ( most of thyroid hormones bind with
plasma protein just 1% of them is free | this free part it is
responsible of physiological function because it able to bind with
receptor and it responsible of negative feedback ).

interaction J e Gdssae plasma proteins J) e gl sl &b 4 ole JSi
with thyroid hormones

1- thyroxine binding globulin
2- albumin
3- fransthyretin.
negative feedback?! = s
endocrined) i las ) seiie zllaiae

Which means that body inhibition of main source of main organ
which stimulation glands = Inhibition hypothalamus and pituitary
gland.



| ¢ Chast e

T3 and 53k xie iy thyroid gland J) ce S Ualg o ¢ ge el 5855 3 5 Lexie
Slamy 7 55 il adll a8 38 5TA

inhibition hypothalamus so no secretion TRH + inhibition pituitary
gland so no secretion of TSH

uby)é\d‘fmdsgcjuﬁdﬂ\w}mﬁcjwfsyﬁ\@uu

Physiological effects of thyroid hormones:

1- metabolism: sl 25 5 catabolism and lipolysis
- increase glucose absorption from gut .

- increase glycogenesis

- increase lipolysis

- increase proteolysis .

2- cardiovascular system:

- T3 increase cardiac output

- T3 chronotropic (heart rate) and inotropic ( contractility of the
cardiac muscle )

- T3 decrease vascular resistance
3- Sympathetic nervous system

- increase of synthesis of Beta adrenergic receptors in cardiac &
skeletal muscles and adipocytes ( heterologous up regulation) .



-Thyroid disorders:

Can be classified as
1- hypothyroidism
il e yelly (sl o szl Aads 5 8 lads
2- hyperthyroidism
il s yelly Baly 3 o sasll Adda g 8 sal )
19 goiter J) 4l gl o ciaii Uy G sall £ ki e 0

Is increase in the size of thyroid gland and consider as symptom
coupled with thyroid disorders which found in hypothyroidism and
hyperthyroidism state.

-Hypothyroidism:

Decrease in ability of gland to secretion enough hormones.
Do) Y A o el agudl Sy alasl ) JDA (e g ol 23D 48
1- Congenital defect:

sie Ledaiy nonfunctional thyroid gland |, e @it (A4 cue ol 445 A<
certinism = a) Al oda e 3llay 5 JulaY)

Impaired physical and mental development

el Sl saill (B gl
2- acquired defect: quuisa s i
Primary, secondary, tertiary

Jb e (5l b e b Jls¥) thyroid gland J) S des e Gusa (i e 4
thyroid hormones not enough



Primary = defect in thyroid gland itself .

Such as damage in thyroid gland after infection or radiation or
surgical removal of thyroid gland

thyroidectomy sl Juaiind (sal Gualal (i yad il Jie

ons 4530 ) 5335 hyperthyroidism J e Vsiben ) (e el Gans i La
i s cb antithyroid drugs

With large doses and chronic used it caused hypothyroidism.
iodine deficiency J (x| silay alidl 4

Because iodine is precursor for synthesis of thyroid hormones .

b Ay Y hypothyroidism ) 23 5303 iodine excess J) 4 Lal
Jdodined) (e 8 _aSl Glell) aa Jalai 3508 Jlady

Secondary = defect damage anterior pituitary gland so no
secretion of TSH so no synthesis of thyroid hormones .

Tertiary = defect in pituitary gland so no secretion of TRH so no
activation for pituitary gland so no secretion of TSH so no
secretion of thyroid hormones .

3- Autoimmune diseases : hashimoto's thyroiditis

Body synthesis antibodies against thyroid cells so no production
of thyroid hormones.



- Pathogenesis of hashimoto's thyroiditis:

Immune system works against some protein which expression of
thyroid epithelium cell so activation of Innate immune cells
especially antigen presenting cells which activation adaptive
immune cells especially CD+4 which enter differentiation process
to Thl

Thl work via two pathways

1- major pathway:

Depend on activation naive CD+8 by secretion of IL 2 which
convert naive CD+8 to cytotoxic T cell which secretion perforin
and granzymes so apoptosis of thyroid epithelium cells.

2- minor pathway:

Depend on secretion IFN gamma which activation macrophages
which phagocytosis of thyroid epithelium cells so degradation in
it.

OR

IFN gamma which activation B cells then convert to Plasma B cells
which secretion antibodies IgG bind with proteins on surface of
thyroid epithelium cells and the other part of antibodies well bind
with CD+16 ( types of FC Receptors ) which is receptor on NK-
cells this activation NK-cells which secretion perforin and
granzymes and result of degradation of thyroid epithelium cells.



Symptoms:

physiological function of the thyroid Ju bl <& A8e Ll
hormones

So decrease in catabolism and decrease cardiovascular functions :

1- unexplained weight gain
05y o 5 SN ASH A oand o 25 S
2- constant fatigue and tiredness
Al 25 e By sSla i L asY
3- muscle soreness and pain
Alall -l 4 L glie g 5
4- dry and flacky skin

5- cold sense, hair loss because of poor nutrition, yellow skin,
Buffy face result of accumulate of lipid in the face , hoarse
voice

bl 58 7 ) Gl G A sall Clal) e daraay 33 aaa 30l ) lie
bradycardia

6- high level of cholesterol
7- poor concentration and memory
8- myxedema.

accumulation of glycosaminoglycan deposition under the J) 4aq
tissue



edema J e e Lagl (g 5l

= Accumulation of the fluid as result of bradycardia and decrease
output so decrease blood flow to the kidney so more secretion of
renin --- activation RAS system so sodium and water retention.

-DIAGNOSIS:

' blood analysis ¢ oS ul¥) Aaie VI (S pal eVl ¢ 4l adini (Kae papd il
e T4 5 T3 oS (e Com 4l lia oslha «TSH s T3/ T4 (s sinsa 4BMA (o 228
hypothyroidism g!sil e g 58 dS TSHIL Y1 Gais 5 B8 550 e

-Treatment:

T3 or T4 replacement therapy.

- Hyperthyroidism (Thyrotoxicosis):

-It is a condition characterized by excessive production and
secretion of thyroid hormones.

. hyperthyroidiso« sever case s»Thyrotoxicosis J

Oe 3l AN overactivity of thyroid gland s hyperthyroidism Jis
thyroid hormone.

Causes:
1-Graves' disease.
2-Todine containing agents.

‘Thyroid hormoned! s giain A dpulul 3ala ey 3 gall 43Y  dlata J3) ala
el e Jary = 5 3 all (e B S CileST DI



3-thyroid adenoma.
e @l mllaas ole K& adenoma J
benign tumor of the epithelial cells of the glands.

e 33 w9 Willss 5 abnormal cell division s ale atumor J) s
33y JA 5330 arial & dagilithyroid gland Ju Wl slae) G dpapla
.thyroid hormoned!

4-Thyroiditis(acute).

w220 acute J duss acute o5 o 3Y sthyroid gland Jb <l

Jdsl @ el I hypothyroidism Jexuchronic J' Wi chyperthyrodism
¢ hyperthyroidismJdesacute J 4 b <Hashimotodb s_walasll

drand = 5 95 mS Al AT JAa ) ga el Al aiiaty 3aal) o) sa_ell aaiiad oL 43Y
Lol iy ) ippitation Jem (Swacute inflammation J Asidstorage
thyroid hormonesdi s3u 318 J ol 7L Jedstorage J!

-pathogenesis Graves disease:

Glxin ¢ s 54l cantibody mediated dysfunctiond! saell ala aiiy

J expression dexu 5 thyroid glanddb 3252 5« LA s follicular cellsdu
sle 252 50 TSH receptords 4w (Sas 5 thyrotropin receptor

&' TSH ) = anterior pituitary glandd! kit jua W follicular cells

a5 T4 5 T3 Azl 1 follicular cells J i daail) 5 ) g ) Mgy Jasi o =
oaplal) AL 4

:Graves' diseased da

immune system recognize TSH receptor as antigenBactivation of innate
immune cellsf@lthen APC activate CD4[BICD4 differentiate into TH1(minor
pathway is responsible of this disease)E TH1 secrete IFN-
GAMMA Bl activation of B cells to plasma B cellsEsecretion of Ig6(called
Thyrotropin receptor antibody or TSH receptor antibody) ElIgG reach
circulation and bind into TSH receptorBlactivation of follicular
cellsEover-production of T3, T4 hyperthyroidism.



= exophthalmos 4eul symptom sebs @ 5o adiy JlaS Gupsia S0 S
S iy oanla Tl 5 (bl el yean Lo guall cpllsa D) codlmall iy (ppall Jagan
T uan 4l ( 2uk S closing Y opening

OsSa Gpll ll s () @3aally iy s ol adipose tissue s fibroblastd) 4
Ledandisi 13 elgdady 5 &l ) g ) sled Jea sy = Ig6G 1N <@ TSH receptor a¢é
' secretion of glycosaminoglycan desi = = fibroblastd) hwis iy

13 hardness s thickness in muscle sy 7 <@ Gl SOary o 7 )
.exophthalmos

-SYMPTOMS:

= <Hypothyroidism s (al eV (uSe (S5 7 ) 5 23l WS dasal 5 (al eVl
over-production s s cue S S 4d 4Y Heat intolerance sxax o
Heat = over production of ATP 13 of thyroid hormone
hypothyroidismdw oSl b e o S 5 intolerance

-Diagnosis:
sy 5« blood analysisdda (e sl JS& Gar il eV YA e (San il
TSHAw =i 5T3,T4 Ju saly ) 48 o sSshyperthyroidism

-Treatment:

1- Antithyroid drugs (propylthiouracil and methimazole).
thyroid hormone.J grai e | sllin 45 52¥1 J 58

2- Eradication(irradiation) of the thyroid gland with radioactive
iodine.

thyroid hormone giai e thyroid cellsd! 58 (e Jliy gl 250l oa

3- Surgical therapy: thyroidectomy in severe cases.



4-B-adrenergic blocking drugs.

Ulay Camy ol sty I l je ) s cansdi i sall se Gl e W) et 45091 ola
heart ¢85 angina s arrythmia s tacky cardia @i o550z saall Ja
Gl e T4 5 T3 sl (e JBI lie 45500 sl aaiind o 330 failure

- Thyroid storm (crisis):

severe case of thyrotoxicosis.
105N (Rae g Lo
.hyper activation of thyroid gland-1
A Aailld jaiie JSo 230l 23y L S hyperthyrodism (Sl g e S (-2
.Crisis 13 T4 5 T3 e 2l A
Agd Cpowa¥) ) seadiun 5 hyperthyroidism Shal aasie ) o jall (axy (8-3
43l ccrisis dex 7 22K
sl canti-inflammatory s anti-pyritic s analgesic & Jaidy o ) Sl
thyroid hormoned! displacement daz; sain 43 seall 5 ) sall Jua 3 Lal G o1 G
L33l (s e )53 580 %99 43l 5 palaall Jsl Wl 5 cplasma protein e s e
0582 a8l hyperthyrodism A (Jxill | laxss 5 free ()l gu %1 5 s
23 o freed s Ge d 7 Geomel 33 Gy jall dla 13 G cfree Y%l oe S) 4
.CPisis Jexy da 5 Al
ICPisSis (» Leie Sl ) pal e

Extreme heat production, extreme cardiovascular effects,
mortality rate is high.
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Pathophysiology

w5 Adrenal gland J e s G ol ) ey 3l dla
Adrenal gland divided into two parts Ji 4 < =i 43¥ cortex

- adrenal medulla 20% of gland and adrenal cortex 80% of gland.

Adrenal gland have small structure found on apex of each kidney,
until we have two kidney so we have two adrenal gland .

Function:

1- medulla: responsible for synthesis and secretion of hormone
adrenaline (Epinephrine ) .

2- cortex: responsible for synthesis and secretion for three
groups of hormones (glucocorticoid ( cortisol ) , mineralocorticoid
( aldosterone ), adrenal androgen ( dehydroepiandrosterone ) .
Which called six hormones group, this group responsible for
growth the hair.

1? cortex J (o )8 Al b g yell e Gle gana EDIEN o &l jidad) Jalall o e

Main structure of all of them is cholesterol so we called to this
hormones ( steroids ) .

1? cortex J (& ariailly 51 YL Sadll e J gl o8 L

hypothalamus and anterior pituitary gland Jw 4&e

This done by stimulus such as stress , infection, hypoglycemia ,
sleep , pain , this activation hypothalamus which secretion the
CRH ( corticotropin realizing hormone ) which work on anterior
pituitary gland to secretion ACTH ( adrenocorticotropic hormone
) this hormone move to circulation then to cortex of pituitary
gland so secretion cortisol and adrenal androgen then move to
circulate to give physiological function to target tissue .



= negative feedback J Jxii z, high level of cortisol gxe Jla

Inhibition hypothalamus and pituitary gland so no secretion of
CRH and ACTH to decrease synesthesis and secretion of cortisol

de saaall Wl | cortisol and adrenal androgen J 3l 8 oSain sludll sl Jiay
dle U5 Kidney J) s st s ¢ JAT e DDA (g Led aSaill 2y <l e el (e 230N
angiotensin 2 J s gala JSi (S

Kidney very sensitive organ if blood supply decrease ( because any
drop in blood pressure ) so secretion Renin enzyme work on
protein angiotensinogen ( synthesis in liver ) result of it , Renin
convert angiotensinogen to angiotensin 1 which consider as just
intermediate , ACE enzyme angiotensin converting enzyme (
synthesis in lung ) work to convert angiotensin 1 to angiotensin 2 ,
angiotensin 2 responsible for stimulus cortex to secretion
aldosterone which works else on kidney especially on collecting
duct to give ( Na+ Reabsorption ).

ol e (s A8 e dxa s uring eas z o J filtrate J e ps sl G
, H20 Reabsorption s ¢y sle datiy 7)) o s pea (iar b (5 (Sady acall
increase volume and increase cardiac output so increase sl
. blood supply on kidney
plasma protein g Ly ¢ sall & i L sla i gaa &30 Ll
Cortisol binds with Globulin, Aldosterone and adrenal androgen
bind with albumin.

.. 0&8 ualall physiological function J) Jes 7z J 5» free d) « 3l



-Physiological effects of cortisol:

48 A8 L U1 o Lewymi ) J) (il Y)Y cortisol JI L sl
Addison disease = decrease in cortisol levels
Cushing's syndrome = increase cortisol levels

main effects of cortisol in the body related with Ji ale Jsi
metabolism

cortisol JI & siwe 8 33L 5 aie o 5SH Ll <l i) sl

1- on skeletal muscle:

- decrease muscles mass (atrophy )

increase in protein catabolism + decrease in Jex ¢554,580 OY
protein synthesis

- decrease glucose uptake

- decrease in glycogen synthesis

Sl (555558 5 Slanll g 2SI A o sSSall B e 533 oy 5 030 S glall Y
4 58 Jalail g alil Jaxs ATP s 381 ) (e Clmal) (o ATl ) oS glal A
Cdliaall

2- on adipose tissue:

- increase lipolysis (more degradation in triglycerides to convert
into glycerol and fatty acids )



IS 5 Sla odie Lol ATP Ul g b Lelaion = sl 3 fatty acids J
fatty acids mobilisation which mean leauw! lad 4 Jasiy Leia 3aly 3l 40aSll
transport fatty acids to some tissues or sites such as face , nick,
and abdomen

Ma 5 &l = ) 4en 5 43Y Moon face 4wy o ped sl el )5S 2l J) gl
1) o ) ) asl Jala Sl

- decrease in insulin sensitivity the same meaning of increase
insulin resistance.

less functional 4 Gl gusl 4 352 ga puall  Jiny
-on liver :

-increase in glycogenolysis

g0 Ji dllgindl S slall oxS oS (81 ST 5 Sla g gliie o SO 5 o g
I P

-decrease in glycogenolysis

e 4 35 5F ISl oy e Y pally oS Slall o1 S 5 52 50 G e SO g iy
Bl 5 28 b cn S0 JSE

4-on GIT.
decrease incretin secretion.

incretin is hormone decrease Gastric emptying rate so decreasing
in absorption in intestine, why?

5 el JSG Jiy ) Le 322l contentd) 13 gastric emptying rate Ji Ll 43y

more gastric emptying rate so more absorption such as glucose
and lipids.



H5-in pancreas:

Lar ooy sSIE ¢l gui) 5,81 olie beta celld bisi Jarn incretind) 25 OWS
O ¥ 38 4 - < beta cell bl Js 131 incretind) Jiy 43)

6-osteocalcin:

bt jn gl A ddaadaall 2 s osteoblast ox Jos Oser o ke dla
bonedu p s Sl 35S yi 33k ) dery 5 o spudSll

e a5 bonedb psendSl Ao iy = ) s osteocalcin o Jlin s 58,58 oAl
pedoman IS G858 saaky () Ll el olie ((aUaell 45Lia) 0steoporosisdy
3L ) dee (50 48 aa S - ) metabolismd! § sea ser Al Aasally e

g sian Sl (i ye Sl (e (5 Sl oia jal JSUEe Jer 2l 5 ¢ sSolall S
O8I a8 g

¢ inflammationdb ¢S Hso sb -

tUid anti-inflammatory L 8,55

1-cortison decrease in synthesis of cytokines, and as we all know
that cytokine is inflammatory mediator which cause inflammation
and activate immune cells, so decreasing in cy’rokinesdecr'ease
in function of immune cells[=]decreasing in immune response.

2-inhibition of phospholipase A2, and we know that phospholipase
synthesize Arachidonic acid which form prostaglandin and
leukotrienes, so these mediators is decreased.

& immuno-suppresent |52 s o ¥ celac) | e ) gm () Qi) Ja)
e OIS 51 ims 3 3a) pemall s e liadl gl s e V5l (i 333,50
sl a3k ) avalli graft-rejection ae (&1 s ¢ bali elial



S g ol (o) | e Ad) Aldial)

<= sudden stop with draw !sles & sies 3,08 5 5581 (5535 )5S 1533 50 I sl
Baal (45 38 )5S 23 gm0 (an ye s) DM imy camndl o A 5 0 5581 2a) e ) 88 g

< severe insuffency Jex z 3l 43 sas 58 e Calg) 0 jed 2y & giaad (3 e
fUl «adenal gland Ju JleS 5 05508, 581 A

s negative feedback Jbue iy 7 5 alish 5 58l (5555 )5S 23 g ) Gl 43
48 058 75 L 13 anterior pitutary gland s hypothalamusd) i ¢

= sl daxll atrophy Jex (Ses J4d adrenal gland @i cortexd! activity
Axial i g anally aniialy N glandd) s s sS gline cavnd | sall slad i 5 (ay jall
Jhy i duay (s JA Hiae G4 AU Gall aiall 5 s s jaaa esadl S Y
fdall pd Gl cdziia

sl |sall aadiin Ul ol iy e )3l s ey gradual stop with drawl s» Jsl
g o) it 2y 50 pills Gin 5 (o sl Baal 03 iy ) 5SalA o oy (s 5 e el
Aalls Y as 5ol asrdan 5l aglhdos Gailel @il Ml g V) 5 dl Bas 5 s il
a3 13 hypothalamusd! Jusd desy 7 5 3 5 J e aally (50085 ) 5SI 58 55 sla
s8I 518 5 st 1) adrenal gland s (aSss ) ST e il

.glucose blood level e 55,580 3205 il paa g pAY) 4Ll
fsteroid Diabetes = s

it's hyperglycemia due to increasing in cortisol level, how?

1-cortisol increase the degradation of glycogen by secreting of glucagon so
accumulation of glucose.

2-cortisol inhibit beta cell so decreasing of insulin secretion so accumulation
of glucose.

3-cortisol cause lipolysis so free fatty acid, the result is utilization of the
free fatty acid as energy source so glucose accumulation.

4-cortisol decrease in glucose uptake and increase in insulin resistance (or
decreasing in insulin activity), and the final result is accumulation of glucose.
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Pathophysiology

adrenal cortex gland J) caai Gl (=l ¥ e oyl & 0 )
1 5¥) Gl

1-Adrenocortical Insufficiency:

It is a condition characterized by decreased production of
glucocorticoids and mineralocorticoids.

Al 45 Adrenal cortex hormones J) <l a3 i) A (ladi (e 5 ke 5o
glucocorticoid and mineralocorticoid J) L JsY!

il Y dowial) Alaall e 55 Y g el 2 Y adrenal androgen J\ L Sy L
gonads Jl (e HuE8 Gl & Cliall e jig

i 5 A ) Gl ala ady ale IS
1-primary.
Adrenal cortex Ji b (sbal JS ¢ Sy A1)
2-secondary.
ACTH giiai e 534l anterior pituitary gland J 3 oS s A5
3- tertiary.

CRH giuai e A 55l hypothalamus J) 8 ¢ sSi L AL

058 Al SR 5 ¢ J oY) i) Ui guzmge ¢ LS callill g Sl ¢ gill > i 2 e
: wlwd 331 Adrenal cortex gland
1-Autoimmune disease
Jh Sz eelie cad) 4 ,S3 Ll sl AL
Addison's disease ( hypercortisolism ).



2-viral infections especially cytomegalovirus
3-fungal infections especially histoplasmosis

4-related to AIDS patients ( acquired immune deficiency
syndrome )

L e g sanl) sl (Sae ala (5500 Jary (Sae A | ) m el calias

5-use of some types of drugs which increase breakdown in
hormones and decrease production of it such as ketoconazole
(antifungal agent)

6-Hemochromatosis (increase of the iron levels in body's) .

-Pathogenesis of Addison's :

Adrenocortical cells secretion enzyme which called ( 21 -
hydroxylase ) paly important role in synesthesis of glucocorticoid
and mineralocorticoid

antigen i (e a 53¥) ae Jalai 7 5 dla (2 all 8 Zeliall LIS

Innate immune cells recognizing the enzyme as antigen which
engulfment this enzyme especially APC such as macrophages and
dentifrice cell

APC expression antigen (enzyme) via HMC molecule class 2 which
activation CD+4 , differentiation into CD+4 T helper 1 this cells
work via two pathways:

1- major pathway

Via secretion IL-2 which activation Naive CD+8 cells to cytotoxic
CD+8 cells which secretion mediators such as granzymes and
perforin this mediators distraction in Adrenocortical cells which
include 21- hydroxylase enzyme.



2- minor pathway:

Via secretion interferon gamma
&JL»AA Lﬁ Jaiin zo 3alad) ala

ey Josti ) Jadiii o 2y 5 Ledl Jaslii Jany =) macrophages J) s / J5¥) laal
distraction sl osi 428 5 hydroxylase enzyme 21 e (s 553 ) LAl

plasma B cell which ! ds»i B cells J5 B cells JV ki Jaxy / LU jlisdll
.secretion antibodies Ig6

DO sk Jaidy (Sae dladl auall ala
1- opsonization for Adrenocortical cells

2- activation of NK cells which distraction for Adrenocortical
cells by ADCC mechanism ( Antibody-dependent cellular
cytotoxicity ) .

-Symptoms of Addison's disease( Primary Adrenocortical
insufficiency ):

¢ ananll (B s iandt¥) 5 58 I (5 siia (i sa Ul e s3] main cause J
J g 5S3 Jand a3 Gl eV s agdi Glic

physiological function of cortisol and aldosterone.

Aldosterone :
1-Na+ and H20 retention in collecting duct of the nephron.

2-Ka+ excretion.



19 o) ghe J4 Lal juanm o8 LBy andall ala

-hyponatremia (decrease sodium level in the blood ) because more
sodium excretion.

-hypovolemia (more H2O excretion) this lead to decrease cardiac
output so

-hypotension.

Continue of hypovolemia result of dehydration so weakness and
fatigue.

-hyperkalemia.

oabiaial 4 By 1S 7z 5 )3 0l gea 48 Ua  (any (e asanli gl 5 o503 peall Y
A a gl )

Cortisol:
- hyperglycemia ( steroid diabetes ).

om0 08 sSl Jlal Al 48
- Hypoglycemia.

- GIT problems because cortisol decreases incretion production
or release so when cortisol levels decrease this lead to increase
incertion production and release.

- increase contractility in the smooth muscle in GIT

- increase motility so nausea and vomiting and diarrhea and
abdominal pain.

- hyperpigmentation on the skin ( 4ssll ddhia & (idiall Glavasaly ) )

parsonage color 4w (See



ACTH hormone:

! Sasl) Jall 4Y hyperpigmentation J) s s I s ol sive gl )
melanocytes stimulating factor 4seis AT ¢ sasel Glaasl JSAI sy ¢ 50 el
O pun Aeliadl lga W iy LA ala 31805 alall LA ae Jalsi V1 e Jgmsn
eales

- vitiligo on the skin ( 3! )
. kit Addison's disease J) b sl S LDl g ) 8l ISy () S5y

Adrenal crisis lees Al &isiy 7 5 G yall B bl g el Ad Z3le Jha e
= Jiil ssevere case of Addison's J) oe 3oke & Siny

1- fever.
2- hypoglycemia.
3- hypovolemia.

4- hyponatremia.

- Diagnosis:

1- symptoms

2- blood levels of cortisol , aldosterone and ACTH

e g s IS Om Gl sl B ) s Jsan 23l a8 5 ¢ pall (8 (el Bas 5 IS (5 e s
sl 8 Jsa A0 380 55 (al eV

3- stimulation test.

primary, J o= sl s sy injection of ACTH J) e oubad JS80 aainy
secondary and tertiary

management cortisol levels in the blood before slesyaiall 3
injection then injection



before and !si i ol siee (s 3 s | gty | gman ym Aol of Aelus (i Ly 55 20y g
< after

= sl 30k 48 S ]
= 2l i 8 b s siaedll 8 (58 4 IS Le ]
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-Treatment:

1- hormones replacement therapy especially glucorticosteride and
mineralocorticoid .

1) g0 i) ey (AU e s (oY) e el k) andind o 3Y e
me\ﬁ)mbad\ }u\‘)d\}.ﬂ\ ala \}J}\Aﬁ \})Asjuuxs

2- Cushing's syndrome:

it is a condition caused by either excessive production of
cortisol by the adrenal gland or excessive cortisol like
medication.

. hypercortisolism for any cause ¢e 3 ke (<l 2

cend) Al ) ol paai 4 Jla ) Cushing's o5 zo e JS& and) Jiny
&\}a\ c.:j}! paliand

-Causes:

1- Cushing's disease:

over ixillsanterior pituitary gland J) 2 ss sl b= e oo 3ke
production or secretion of ACTH so over production of cortisol

2-adrenal from Cushing:

over production of 4xsills adrenal cortex J b aus sl o e b ke
cortisol



3-ectopic Cushing syndrome.

4l pgin La LA 81 Y1 g sl i in over production of ACTH e ske s
055 el anterior pituitary gland Jb AlSie 483e all (fe (81804 ) 48 o Lia
Jda S laass s anterior pituitary gland J siss sl s s JAT giae &
A0 4 fumor

4- Tatrogenic Cushing's syndrome:

@l s Jsin SN o geadinen JI U long term therapy of cortisol e sk 5
) S5 Ul Canndl sany a3V ) L A sl ialy (Sae sl DAl i€ il ci gl g
( o= cushing's syndrome Ji: iadi

-Symptoms:

1- Abnormal redistribution of the fat especially in abdomen
region and neck and face so increase in body weight especially in
abdominal region , increase deposition in fat in face ( called moon
face ), in neck ( called puffelo hump ).

2- increase in protein catabolism especially in skeletal muscle and
face so muscle pain or weakness of the muscle and else the skin
become very thin .

Lepany a pall ala (35 jee dlad J a5 s
Purple straie (stretch marks ) sl bsha

Dilation in capillaries ) 23 s thin S oS sl Y



3- higher risk for bone facilitates and osteoporosis . slac dilia
Jdazy 2 5 0steocalcin e i Iy Sl 4y
More mobilization of calcium from bone to blood
kidney stones J b (Sae dla s LI 515l (e dng 35 & 7 pall o gl Joay Ll
4- more susceptibility to infections
immune suppressant & v Js 588 Y

&= Jiw A blocking arachidonic acid synthesis Jes sif 45
decrease in mucus and decrease in dsiill  sasall & cpaidlalivg )
s peptic ulcer Je (Sas Ja sbicarbonate and decrease in HCL
ulceration in GIT

6- high blood pressure

7- sodium and water retention especially in adrenal from cushing
8- edema and hypocalcemia

9- hyperglycemia

10- imbalance in sex hormones so irregular periods

11- over growth in hair

12- increase anxiety and bad mood

J g5l IS s e oSV hyperpigmentation s ¢See 4 leawa it Ala 3l
* J Vs, o cushing's syndrome

1- cushing's disease

2- ectopic cushing disease



-Diagnosis:
1- symptoms

2- blood level of cortisol and ACTH

o ACTH Jls sy sl alall 5 a0 3 af | saai Uin gl ¢ Gapaiiill 8 el 2l
cushing's syndrome J) o g5 a2

3- suppression test

Initiation negative feedback
o bl (S adiey LAY dla
high dose of dexamethasone ( synthetic corticosteroid drugs )

Jdi il e s le a5 paall Y1 g Y1 (o e | sleadd | sardiig
management of ACTH at J«xu administration of dexamethasone
morning

At nigh high administration of dexamethasone
. ACTH J 05 G 5ie Jiss negative feedback J s aiy gy 43l aglal)
cushing's disease = s« el G ali jla 4l
adrenal for Cushing's or ectopic cushing = Gse el s st s b L

-Treatment:

1- surgery especially ectopic Cushing or fumor in anterior
pituitary gland .

2- radiation to inactive of hyperactivity for adrenal cortex
hormone.

3- drugs inhibit cortisol synthesize: ketoconazole.
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Pathophysiology

-Diabetes Mellitus(DM):

It is a chronic metabolic disorder characterized by chronic
hyperglycemia.

chronic metabolic disorder sbiww schronic o5 4l aba 15 5 Sudl (fa jo-
oS Sl emetabolism of carbohydratedy owbul JSis dde 4ll o sall da 43
.metabolism of lipids and proteinsd 48l 4l ¢S, (Sas

U= i hyperglycemia ¢! s« 5 chronic hyperglycemia ¢ sS: (Al bl 5
Sl A J fasting Al s 5 G Jee aaly o Mie ey eclig S (55 a3 o5 S
(S Uy e s Al (Sal ¢ sied chyperglycemia saie alla 5 aally

¢ chronic hyperglycemiad) Jesy A e ala-
insulin meet and insulin availability.ce 3)ke s ole J<iy
.blood glucose leveldw pSain I s Gl o) oy smain caused) 3»

(e H0A L3S 5 blood glucose leveldu | seSaiy M Laa (l stV 5 ¢y 5alS slall-
more Lsa:z ) s S0 g0 Ol sV 1A ¢S glall A 5ol ) Allany ey ¢l S
LSl Aladly 5 cJle) sill dia sl 5 sS slall (5 gise Jiy =5 @ S slall utilization
vy s normaldl deasd adlls S sladl Ao 355 ) () s OsalSslall
.homeostasis

.chronic hyperglycemia 058 ¢z, 4>5llé chronic imbalance < oS k-

-general causes for chronic hyperglycemia:

e A agie aals cuw 5 chronic hyperglycemia |sley ale JSG Jsaa L)
pelS Doyl e (i el Jany
1-Absolute insulin deficiency.

beta cell Js damage 48 o5Se dumy (ol il Jile Wil Jing

11



2-Impaired insulin secretion.
3-insulin resistance.

O interaction 4 ¢ Sn L 4l A (K1 normal insulin level 4@ o sSs
OsSn Al 5 oga ol g Gligd caxd ) gl 5l g Gl g
4-Increased glucose production.

Baly 2 peaiall 5 L) jain Lo Gl susiW) 5 5 S glall (e B S 4paS A ()5S0 81 (ol ) 48
chronic increase osSu Y e 5 Gl a0 S IS asl e 4l Goa S glall
DSl aaty

-Classification of DM:

¢ AU gl sl ad pu ctype 2 s type 1 L 5 s Sl Gl (pe 53408 ple IS
.Gestational DM s secondary DM

1-Type 1 DM: 5-10% (type A: Juvenile diabetes, and type B)

Absolute insulin oe Sai g ol dlg G 5 el (0 %10 J 5 (e 4l
J ey 5 destruction of beta cells s sl 5 (sl 8 L Jixy (deficiency
:two subtypes

A-Type 1A (immune related type 1 diabetes mellitus or auto-
immune diabetes mellitus type 1 or Juvenile diabetes):

body immune cells recognize beta cell as foreign
substance[gldestruction of beta cell[gabsolute insulin
deficiency.

B-Type 1B:

Destruction of beta cell due to unknown cause, called idiopathic
DM.

12



2- Type 2 DM: 90-95%:
O8O cunll 5 Laml V) Al

Impaired insulin secretion or insulin resistance or increased in
glucose production.

) A QLWL A4S e A0aSy (S G g 53 d sl S e 350 08 Ol ) g
Liled ol puail Ala g 55 Js) @ Cuns type 2 5 type 1 om ol Gl a5 lalisa
Aaiil) (Sl normal s) ALl A 5l Alle Ay (558 (San 5 Ol sl A g 55 Ty
fuk s chyperglycemia oS5

.impaired insulin secretion iz ihic sla 5 ALB Gl gV A () S

sy insulin resistance s ula) JSG Alle Gl gui¥) dpd ) S-Y

Ol i) A (S Aol Al sler Cuss increased glucose production

DS lall A 30k 5 Gl gt a4 iy analld 5 S slall minaty 33 ) 4 G daala
.chronic hyperglycemia 13 ol ssi¥) (e (o) Jusi

2 il cadl 5 insulin resistance s OS5 type 2 Sl aliss-
fUd «type2 DM paxie (51 obese peopled) pbae Cuss cobesity

z 3 13 thickness in adipose tissue sxic S» obese peopled ¥
Jalall 5 cansi ) s b dasi ) Haie Lo G stV A3 daills Gl gusV) ) gay ) e oz
9 9 Se ez Olan ) g Al (g S agae A3l a5 ) obese peopled\ 44)
b 5 Sslall s aa i 5 recovery ssay (See Al gler 5 )5l s 5 o lall
Al A GELzS) o )

ciaiy ik iy genetic factor s 5 insulin resistanced! LA cuw (Saa -
Ol st ) s )

3- Secondary DM.

& s Glaie sl auw Al = e N s <related to another cause osSs g sl
)Cm L5) cg\}d

steroid Jesn b 5 (558,580 minaly 334 ) e Cushing syndrome -
e Cushing syndrome (s sbialle 5 b)) AlSGe Lids 3 5 c<diabetes
xSl At
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Mas Y ol LiSs (e g O Sl Gl pancreatitis cu @ 058y (Sea GlsS-Y
secondary s (s il 48 4aulls function of beta celldb 4lSin dexy
(Sl el s CiledlY) S5 s 51 5 DM

s oral contraceptive s corticosteroids sl (s 4usal Qs &l (Sas-Y
Jexy 4 Y J53¢d chronic used) &us: «(thiazide J) 1nas3) diuretics
(g Sall AlSie oy WLt 5 ol 4y 9a¥) (5W 4o o (e Wl 1 5 secondary DM

4- Gestational DM: 7% of all pregnancies.

DA pan (81 U8 (e s S laaie S L sl 5 cJaall 58 A jan ¢ 5ill s
frisk factorsd & s «Jasll s s

A-family history.
B-obese pregnant women.
C-five or more pregnancies.
) g Juhal 0 lasie g <l je 0 Claa i Sy
D-advanced maternal age.
S ) YO ery el O jla s iy

- Pathogenesis of Type 1A DM:

immune cell recognizes specific protein in beta cell as foreign
substance[@then dendritic cell recognizes this antigen and engulf
it then express it via MHC CLASS 2 so APC formed @ then APC
activate CD4 cells which differentiate into THIEI TH1 by its
major pathway activate naive cd8 cells and convert it into
cytotoxic T cell @ T cells secrete perforin and granzymes then
apoptosis occur to beta cell.

14



*Minor pathway of TH1 by (IFN-y) Blactivation of B cells into
plasma B cellsE then plasma B cells synthesis and secretion of
Ig96 which associate into beta cellsf@so opsonization and
activation of other immune cells so destruction of beta cells.

- Pathogenesis of Type 2 DM:

1-insulin resistance:

genetic or environmental factors cause obesity Eso insulin
resistance B covering of insulin resistance in tissue[@no
interaction between insulin and its receptor@decreasing in
glucose uptake or utilizationEso accumulation of glucose in the
blood and hyperglycemia occur @ chronic of hyperglycemia so
type 2 DM.

2-impaired insulin secretion or increasing in glucose production.
L b add ) e

48 08 7ol s OsSslall normal utilization dew 7o b auall 251 &8 sy

OS50 L) e AL aally 558 glall A ) aiay ansall 3 =) 4A1S 2lgd ATPA 2 s
13 Slal 5

no nhormal production of ATPEour body send signals to
liver @ liver produce glucose by glycogen degradationEso more
production of glucose which go into circulation[Elso more
hyperglycemiaE] TYPE 2 DM.

15



-SYMPTOMS:

gradually ekt type?2 i Ll suddenly ki typel s (al eVl ble JS
.absolute insulin deficiency osSs typel < «3¥

-main characteristic symptoms of DM is 3 polys:

1-polyuria: frequent and excess urination, its main cause is
hyperglycemia, how??

hyperglycemia[@increase in blood glucose level Eso formation of
hyperosmolar solution in circulation[Elso water move from
interstitial fluid and tissues into circulation|glso increase in blood
volume B more cardiac output and increasing in blood
pressure B body maintain the increasing in blood pressure by
activation of urinary system and kidney@more filtration and
more production of urine[ B frequent urination.

JsSslall das i) e 3 ke (A 5 A Gld calias ¢ S glycosuriad! Wl

L ale S8y S edallurinede DoSshs 4 oS b anhll aia b Susy curinedh
reabsorption by 4l sas s il filtration s 5 s filtration 4 say
e BmS DlLeS Jaa g (5 Sl (s pe Allay (S ¢ ((oandal) ma L Sa 5 renal tubules

slel Al geas axe 5 5 Sslall filtration Jsas dllaial (e 2550 2 5 40ST 558 ola)
A J palaid

2-Polydipsia: it's excessive thirst,

Jail s hyperosmolar solution ey 3 ) s chyperglycemia s
s 7 < ccirculationd! interstitial tissue ¢« fluid and waterd)

s thirst center on hypothalamus sz & 5 tissued dehydration
.polydipsia » dasil

16



3-Polyphagia: excessive hunger.

o 0sSe type 2 Wl type 1du mild 5 bl JS5 mal 5 S0 ol
Typeld characteristic 4 slse 5« 24 (s cadvanced casesdv

§ oy cas

it L auall 5 decrease of ATP daxi =) 4l ) hyperglycemia s

zo < protein Lz s lipid OsSe dlady 548kl Jay juas s dalls ATPO s
metabolism of free _sa: Wi 5wl S ddby TAG (0 s Ll Huay
Ay A sl gl 03 0 i) (e (LAY e 5 catp @ial 5 fatty acid
decreasing and catabolism of lipids b= 0sed catp aiain 5o siline
hunger center J sy, 3 5 starvation in cells # 4a5é and protein
.polyphagia 1

-other common symptoms on type 1 and type 2:(Gs J &l e )

1-Fatigue and weakness, due to decreasing of ATP.

2-infection because hyperglycemia decrease in activation of
immune system.

healing Y selis 1sa jas agdl | ity aedl (5 Sull (oain e oty Laghs dlia liie
A ) s sl G Ji - process

3-blurred vision, how?

hyperglycemia@metabolism of glucose B the metabolites of
glucose accumulate in retina so blurred vision.

17



-Characteristic symptoms of TYPE 1 DM:

1-nausea, vomiting and abdominal pain as a result to keto acidosis.
2-smell of acetone due to degradation of Triglyceride.

sdsomaa Zu ez, 5 triglycerided) wSy awalld 48l J85 L 4i) (§ 68 Lia 5l Cam
pedomay 5 2SN e Va7 ) s agie 3315 SLSY 5 free fatty acid

keto _man 503l aginsd % 5 cketone bodies <% s metabolism

oo o) AN Gaska (e agie paldly Jslan auall 4 agd oY) 3 AaS 5 cacidosis
Osimnal Aag y 4d S clia (Liad cyolatile s OsiS e 3ke o) 5 il (5 5k
s all J g ) gudthy Lal

3-Kussmaul breathing(hyper-ventilation): it's deep breathing,
deep inspiration and deep expiration, why?

because there is decreasing in pH value due to accumulation of
ketone bodies so the body use bicarbonate to maintain acid-base
balance, as a result of this there is a sharp decreasing in
bicarbonate level.

s deep ventilation Jessd 3255 sall acidd) 2aS (o Lali Le sdas ) 5Sa Sal auiall 5
€02 e B S DS (e palidy (Lie

4-weight loss: due to polyphagia.

.Starvation in cells ran 4lall ) Jay 310 e o) i

s34 type 2 J i) cam Slal s 5 weight gain Jsas type2 o 4l baY s

YP gntg YP
insulin assill 5 ol sud¥) a8 ) siven HI cover Clee ¢l 3al 5 Lyl L
.hyperglycemia s resistance
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-Diagnosis:
92 3 5 aall 5 S glall A st Jiag blood test JOA (x osSw pandiddl) ale S
5 oS slall dus cuaty 5 IO Ja&4 Liia a5 urine test JA e (B 5 el
urinedl o5l

1-Blood tests.

L UL s 5« capillary blood glucose monitoring jles alasiul s &Ll
Al aglae) 55 S e ) (Sal Adle Cialle 5 5 S lall A (Wl8 laa ) ey juan
s il oSal Glie test g 55 e S dexs JWS 5 chronic s oY hble ala Y

' Jblood tests Jl gl 5 s S by e sl

A-Fasting plasma/blood glucose test (FPG): which measure blood
glucose after 8 hours of fasting.

-normal FPG: <100mg/dL

-Impaired fasting glucose level(IFG) or prediabetic: 100-125
mg/dL.

AV Y el S i Jgl e se b 5 oS A a3 A e L) ey ala
5SS dza e ) pisk U el O sed Al (gl allay 3 je S 5 Cali (e S
Zole (e o Azl cnly 5 @l a0 S JIs g life style (e s 4aial

-Diabetes mellitus (DM): 2126 mg/dL.

B-casual blood glucose test.

dan s A K e gl Jls L g cFime of meal J alaia) 4 ¢ S L il Sy
JSG agle aatay Y Gl A g ¢S glall dpns ey Jllie Al s ge ge Gl g
o

200 e S OIS S emie o580 mg 200 e J8 55 shall dans IS o1 ol Ay
(S e S a5 Sl a je gl jel g g s
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C- oral glucose tolerance test(OGTT).

o 4 o S lall 5SS S o) gu 5 Sslall ytiliazation Jes 43) awaldl 3508 Guiy

o 1S Jlad a peall Alad Jle axa @l 5 FPG dee ot 5l jan ol dla
Jslas dpdary Cusy OGTT Ladill Jamy G jaall samy () sl cadlia (585 La (5

B Casdy lie (a4l 5 very concentrated el s 75 o 5S 5 5 s Sw
Al Jlad alery (el ol Aol 2 5 s Sl 4aaS e Jaladhy ) S 5 ansal) o
Jslaall 4 58 (e el amy adind = sl ¢ Sl

-normal: <140 mg/dL.
-impaired glucose test(IGT) or prediabetic: 140-199 mg/dL.
-DM: 200 mg/dL.
D-glycated hemoglobin test (HbA1C or A1C).
Sl (s he Gty ol ala
Lemsioai i Lal ol jeal) aall UYA 5 col panll adll UDAS 3 5a g0 (sl gl ale IS0
el peall aall LA 5 ¢ 558 ola 4 o je (5580 Le Lead I (sle saedl bone marrowdk
SsSsallgtilizationd Adee 5 5 S sla ~Ua% LAY sl 5 circulation (e 75
JsSslal g e a5 cinsulin-independent W saw clha (lic ol sV (50 Lelanty
s cirreversible ¢sSebli V) 5 Gndle sall dad ju | peall 2l LS e Gdn )
.S Lls ) 48 o S hyperglycemia 48 oS L S

-normal value: <6%
-prediabetic: 6.1% to 6.4%
-DM: 26.5%

6.5 ek 5 udt pe dsl e sl g cCanatl 2o ol Al o Sl 05 2 AL
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1358 ) oSe sum L i non-repeated ¢Sy Gl da il ik

At e (e Jsed Al o) o ped JB S slall A e gLl Jdaay ) la 40y
U e A Al e o) (e pSaS S clia liie JA) AT QIS o e Baddiaa )5S glal)
5 Ay n gl gasel) 5 368 slall (Dol V) Alae Y ey pean oSN ala 5 Y ) (5 Sa

.irreversible

el oSl (e il criteria WOl 48 o
rdeall e g () s Sl m ye Ay IS 5 el aadll) -
-Fasting: 92 mg/dL.
-after 2 hour of OGTT: less than 155 mg/dL.

-TREATMENT:

1-Life style management: medical nutrition therapy and
exercise.

dala O S A 5 (Sas type 2 die Guss ¢ type 23 Aali s age dla
SLzeW) 2o DA G s S s lipid JS) e N 5 co el PIA e el
. medical nutrition therapypes!

2-Insulin therapy, it's a required therapy for type 1.

ALY ¢ Liled Cal puail s2ie (58 La Sal 43l i) laaat 5 S1sa z0ke 33 5 type 1 oY iny
Cun (g Sull s e 4wl Uad 581 ol 5 <life style management 4as dexs oY (plguai¥) = al
<= non-adherent 4au! (5 sSu Gl a5 (ol deny Lo 5ol oy () IS s Gy Gl i) 23 50
«chronic hyperglycemia _sa: 7 4l 4xiiillé (ife style Ju ol 3l & Le ) z3edl ol 530 e
fds¥) (= chronic oSy 4) LSa Slal s 5 chronic xS b

bad life 48 oS 5 s cnormal blood glucose level sxie jla zall 23 5 1y L
die yekailad - 5 5 hyperglycemia oo (e 7 Ll g sall 43 453l style management
i (5 Sl a e (o HRAY) a5 5 Sl (el complicationd! g sl
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3-Hypoglycemic drugs (Anti hyperglycemic drugs), which
decrease glucose level and used mainly in type 2 DM.

rdand (S ¢ i€ 4y 52V (sld Cni 2 5Kl
A-decreasing of glucose production in liver.
b-increase in glucose absorption.
c-increasing in glucose utilization.
d-increasing in insulin secretion.
e-decreasing in glucagon secretion.

baiy a5l L 5l 5 life style management ge 4o 3 5S35 o 3Y 450Y) (sla ik
oA ol el ALal) (e (s © 2my a5 =) S chronic complicationd osa sls
ALY e G Vv 2 a2 ) oaa Bls ey

4-Pancreas cell transplantation.

type 1 DM g &) 581 osSe ala 5 beta cells 421, S
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o VSJ‘ | da Py i)-\)J\ O_J‘\:...u}

AU S5 D 0 ganw ¢ sl

S il Gy fo ¥ Ol sl
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Pathophysiology

-complications of diabetes mellitus:

Va5 Sl (s pe pand il axy skl Al complications J) (e de seas &

1- acute complications:

Groups of complications which does not occur rabidly after
diagnosis of diabetes mellitus ( need from month to year or two)
in All diabetics patients.

Sl g sill 3 hran ddia ()5S Lguamy (S (5 Su aguand i o3 JI Gl S (& Gt ey
OV AS e agh g SN o Sl g il 5 jrae dia AN sl 5 Y

2- chronic complications:

Long term complications which does occur after ( 10 - 20 years ) .

IV ety (San Jsa iyl Ll Jasi ya (as (Sl (m e JST a3 Y (gala oS
o o sels pae ol g s gall gl ulial) 23aall 5 Sl i g uad 223 complications
dl s gy

control of blood glucose levels ( accumulate hyperglycemia )

'lifestyle management Jis z3lls ¢1 5k o 5l adherence o= el OIS LIS
=D )i ) (ouia el (S ¢ Sl yuas Le Kaas complications J) sty ¢ il
O 5 aSad Jardiy Lo 4y 0¥ Y SIS o 8l o S ST gale (ool sall aaly 038 58 i

a3¥ Uie (S )5l chronic complications J e 4 s JSi avall (8 S
Mo e (el ading oa ¢ 0elS (pe i g s (Sae ) V) IS A e s Sl g g
¢ S) ol e o) g o sile Jhay iy yall

main cause is hyperglycemia J =
1? hyperglycemia sxie x5l s Sudl (2 50 50 )50 b s Jlws 02 3

)M\Q;SUQU&A?Q&S?@M}}@MVQM\JM
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il (st oS aay =l el S 2y hyperglycemia sie IS 5 Sul Gy e e
Jiss ol apdaity of 4y 5oVl 2 3le (S o g 2 ad) A jay (g yall Jao L ¢ 5 S 2ic
48 Jhy 520k 233 Jla el 1Y hyperglycemia oe Al cullay Ui Ui (<)

4 a7 gl o e Jhay s 5all 5 (S high glucose levels in blood

. complications J! Liis Ua (a5 uncontrolled hyperglycemia

-Acute diabetic complications:

1 -Diabetic ketoacidosis:

Cabas g 4il juai (liie A (ya je e SST alias (Sae condition oe 5ke Sl
il 3 L3 Lndaetty sl Aall 5 ¢ 41l digbetic 4elS Cauaiy Lia < i

1- increase ketones bodies in the body (ketonemia )
2- Decrease PH value of the blood

& &at s type 1 of diabetes mellitus & bl U5 jpai; ASEA) Jla

dl Qs ales | insulin resistance 1 (s cuse Jl wasia3Y L (S type 2
A Gl amy jual CV (A (S S Gl (andldii 38 )5S ketoacidosis
nonadhrance patient 4l i 22l

insulin deficiency ( type 1 no insulin » ketoacidosis (& sty Uil

)

35350 il uil 48 Ja insulin resistance J) 4 type 2 & L delia) sl
interaction between insulin and Receptor so no 4 L oS! dmnh cils;
iy s ol i) Sy effect

utilisation of glucose via sekletal &% = insulin deficiency J
sl sl avalld ATP 5l d8Ua o & L o muscle and other tissues
adipose tissue sa 5 JAT 4l jaas

adipose tissue in lipolysis process so triglyceride convert to
glycerol and free fatty acids.
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& Lt die ATP ukaiss catabolism (e <siss free fatty acids J b
catabolism 4l uays 28l 4%y - 5 excess amount of fatty acids oS! < sl
el ga s ketone body I Js~as

acidic characters so decrease in pH value ( metabolic acidosis )
ad Jua 7 glycerol Js

metabolism in liver and convert it into glucose So hyperglycemia
occur.

: ketonuria Lew) (S dla Huai (Sae
ketones body via urine z!al 2

-symptoms of the ketoacidosis:

1- ketonemia
2- ketonuria
3- metabolic acidosis

4- hyperglycemia and all of the consequence of this condition
such as hyperosmolar , dehydration polyuria

5- hypotension because of polyuria
6- tachycardia as compensatory for hypotension

¢ Joscall A8 jiny gl Al g &
7- fruit smell or acetone smell

Ll sy s keton body volatile ) G 48 0¥ ¢ ¢S 038 i jall (adi A5
ol Gash e g1 A

8- decrease bicarbonate levels

Leie 5 AeS dllginy 7 anal) JUls acid base balance JI 3 age o i LY
aall & bicarbonate J s siue Ji 75 < ph J) dagea Jalny liie
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-Treatment:

o= oS4 135 insulin supplement 4 58 2 0Y i type 1 oo alSh 5 Lia Caagll
e 0¥ s Type 2

Jery 4l auall ae Ll 5l 82 93 50 il ) hyperglycemia J 4lSis Jal
auall Gasel AW e 3all ¢ Jall (e e a2 adipose tissuelsl MSutilization
. fluid and electrolyte via intravenous administration J J3a o«

AL saallan I il 2y over treatment for ketoacidosis J e (Sas
over doses 2ai (L) o Jx hypoglycemia sdic yas (Sae a3l ge 3345
G 055 2 0Y iyl el (lie from insulin this reslut is hypoglycemia
e jall

2- _hyperosmolar hyperglycemia:
J 525 agin La ol (DA 48 (<1 S5 J Y g ill A sl ale (K4
3550 058 oY S hyperglycemia 4 J5¥) ¢ sl 48 s ketoacidosis
ketoacidosis J! usx hyperglycemia «é Sl ¢ sl & 5 ketoacidosis
. ketoacidosis from insulin resistance J! sliul

zo el 4Y type 1 before treatment or nonadherence patient 42
& a5 adipose tissue J ¢ o 4 cplsudl (58 4 Sl pali (s,
Gl bl Ll

type 2 expect insulin resistance

utilization ¢ ALE S 4 iy ¢ 5 S slal) qe Jalaill o a8 e 43S ol puail 408
of glucose but not sufficient production of ATP so

decrease production not completely absent J! asx Jstas 7 ) asall

gie 4 adl La (S 75 i) jluall Luii s adipose tissue dz s zo <
81 7 s <@ neutralization For ketones bodies J«i - bicarbonate
metabolic acidosis J i
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type 1 & sssi: ) hyperglycemia J
mg / dm 300 &S 7

sl 85ma 2 o (i mg 600 055 L type 2 U<k I hyperglycemia J
characters for type 2
Lo Ll U1 i al ey

3- hypoglycemia:

mg 60 o Jil ) & Sl (5 giun (sl
S8 Js¥l g sl 8 oS type 1 and type 2 b s
Main cause : increase of insulin dose.

over J ‘fﬁ o (S ¢ Al ald L”SJ,‘SS u—‘j}“"&\ :\.cﬁ ‘;A 33l ) Lﬁi ‘_fa.c
AL day oS 6 68 Us 33 s o) treatment of ketonacidosis

s ey = AlS e JSY) A4S CilS (S Gl gl e ja 850l Jee Lo (il (Saa
G b yuar ol eI ) e it e ¢ bl caaly o (3AIKEA)

glucose levels and CNS Ju 483ke Ll al e f on e ¢ 5l i Gaal ey
¢ glaa a5 il ol slue 8 5148 Glie S la Flisg pladll Y
1- confusion and headeche
2- seizuier and coma
D8 sall lass Jd sever A oS
3- hungry
4- difficulty speaking
5- sweating

6- Sleepiness
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S 4 sue coma JI-

hyperglycaemia coma ¢S5l ala 4l 5 las (3 e s 43le (care (a sall (555
Laaly o Al Cunl lbY) Jall ¢ agin ued a5 and Hypoglycemia coma
25 A0 Cshy Sl s all (g2 a i ol 28 s Al il ey 4g il 5 S diles
hypoglycemia coma aa il St & S (38 (i jall 5 (518> (el a1 ALy (plall
e 8 Gtz Ui sl JI Sl hyperglycaemia coma oS oo Glé L s (Sl
metabolism dams ¢ cKas 0slS Il DA (ha aiadll g 7 50 p 30 558l i al
.glucose levels of circulation ¢ 25 z_ J4' <@ of glycogen

5 b3l oS5 s 5 chronic complication » s2nd class (e it =5 oY
0 o) J8 Sae bl 5 (5 Sl [ yan Al dey A Yo J Ve (e gliag Ledsas
non-Js s ike ¥l Ja Jxs adherence of patient (e Talel

@ suah S Y ) pharmacological treatmentd) s pharamacological
S Gy sall 5l dlieliadl gl juai b (Sas 5 ¢S freatmentd) 2z clicladll
ione s J Clicliaa) (gl andii g dadla o il

1-Microvascular complication.

2-macrocasvular complication.

e iy (Sae g Gl 5 el 5 laall 5 KN (5 ) anall gliae) e il LIS
RVl a dla lisé dysfunction

{a.@_\.c Lg\aj\ BFM‘MCJ
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Pathophysiology

inflammation & 5zals keul o 5 inflammatory disordersde las -
inflammatory response against kidney s inside the kidney

o) m IS Gl il (Ses organ JS) s 5 glomerulusd) luass 5 structure
sl Al (al e e V) gl 5 cainsi blood vesselsd) sl adas LAl

de ganall

1 -Glomerulonephritis (Nephritic Syndrome):

It is an inflammatory process that involves glomerular
structures.

S alY & Sl cellsdu owar S (SRan 5 cortexdh ubul S5 juan b Ll
Alsls blood vesselsdu

-Causes:

«k <non-immunological causes s immunological causes W 5 (e 55 4
Al L) al el e 7 il Slal Ual 5 non immunological causes be «as
70 $%=s pathogenesisdu (ot Jso e canly e liall Sleal) Slal ) iy
(S35 OlaS

direct immune e 3)ke =4l A primary caused) g8 M ple Sy
primary J o< s ¢Sl cimmunological cause o= San Jull response
dee primary caused 2 (Sl direct immune response = ¥ cause
non- oe Sais oy 13 glomerulusds inflammationd! initiation
.immunological cause

type 2,3 hypersensitivity o= Sa o immunological causes Ju 7=
direct immune _san 4l Jaadly o) 5d cinfection o= S 5 reaction
.reaction

Al 3l 50 55 Sw s HTN o= Sab non-immunological cause s Sai o (S
| slazs w2 direct immune response s, Y Js» 5 chemicals sl 453 )
LB initiation
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-Immunologic causes: type II, and type III hypersensitivity,
infections.

[ SES 4d juan ) Cusy good posture syndrome =< s type 2 e Jbe

body synthesize Ig6 antibody which found in circulation as free
antibody Bl Ig6 move and interact with specific protien found
basement membrane in glomerulus @ antigen-antibody
interactionBlactivation of complement proteins €3 and €5 which
both convert into C3a and C5al@initiation of inflammation.

basement Ju 25 sall i sl Alg Jadi y liie banad diias oS0 Ig6 JI iddaadl
membrane.

Type3:

body synthesize IgG against specific proteins which found in
circulation or other tissues but not in basement
membrane B antigen-antibody interaction& formation of
complex[@ this complex precipitate in some tissues include
basement membrane of glomerulusEactivation of complement
proteins into c3a and c5a@imitation of inflammation.

s bacterial infectiond luasi 5 (= el A main caused L~ infectiond)-
S A5 ) beta hemolytic streptococcus bacteria S _iS) yaaill,
I JubYl vie oula) S5 ¢S 2280 2 5 nephrritic syndrome Gsas e bl
nephritic Jd o) (Sae LSl sl oo cund) YIS 8 5 el i V IV G a8 sae

Ju syndrome

Acute poststreptococcal glomerulonephritis (APSGN).
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-pathogenesis of APSGN:

beta hemolytic streptococcus infectionEinnate immune system
recognize it stimulation of B cells into plasma B

cells@@ formation of specific antibody which are anti
streptolysin-O (ASO) and anti streptokinase (ASK) against the
specific antigen of this bacteria which are streptolysin O and
streptokinase Bl ASO and ASK move into circulation and
interaction occur with the antigens[E formation of complex (like
type 3 hypersensitivity reaction) B the complex precipitate in
glomerulus@activation of complement system €3 and C5 which
convert into C3a and Chalg]imitation of inflammation which
include chemotaxis of immune cells and cytokines and this called
ACUTE INFLAMMATION.

-the characteristic symptoms of acute inflammation:

1-increasing of permeability of kidney as a result of histamine and
other mediators.

A B2l 5 Sy o o (058 28 A sanl) e YL Aa) 505 e S L) )
£88al (eSS 5 Al (sla I

JEITT

& sian bl aagly 3300 filtrated s filtration dess L0 Y = a0 Y
S OsSsla o g e D g sian L (Sl electrolytesd! (== s water (e
Os5Se et RBC 5 Gis ol 6« dsm Surined o< o e <WBC 5/ RBC

o soke s hematuria gic yuan 5 LKL A 48 43 indication
O s 334 ) S albuminuria ss=s» s increasing of RBC in urine
.urined.
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2-Glomerulus swelling and thickness, which cause decreasing in
efficacy of filtration mechanism, so decreasing in Glomerular
filtration rate (GFR), therefore formation and execration of
urine which cause Oliguria (decreasing of urine output) and the
result is increasing of serum urea.

b 4l Sty ed anbs US55 Urine output Jests Le L) IS s ) JIS)) das
L ¢ S renin sk 7 Jal QB o Sy blood supplyd! 4 cas < e S
:deny 7 Al angiotensen-2 i o Al 4 UlS ety

1-directly Na and water retention.

2-stimualtion of aldosterone secretion, so Na and water retention
occur.

daal =) 4 aiay anall lgd cardiac output s blood volume e 2502 7L 3l
Llsé L cmore urine formation = S filtration i LISU aall (e S duaS
bl JSy cals s cardiac output s blood volumedl cils Lo AlSial)

.acute inflammationd 2> membranedt Jb= J) thicknessdu

199ebia ey jay sl

s e ol self-limited 055 (Ses s recovery &l suar APSGN <Yl alass
o»=: I damaged s acute inflammationd s CYW (e, 5 ctreatment
acute renal ' J3~ 7, 4L jua N dysfunction s membraned-
Gl 48 )5S0 5 30 sy ASEW) G crecovery ssan g0l aa oS failure
acute inflammationd) J3a5 7 sed ¢ aiue JS0 LIS (gl 2 5a 5 oy alane
L aall 431 3 50 Vv v ks W ) chronicdh a2 5 chronic inflammation J
O 5 fibrosis dex 7, suall JUé repair to damaged tissue dex )35 )
330 &Yy sla g chironic renal failure oe (Ssae oS
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-Symptoms of APSGN:

i inflammationdt 2ala Leie 4 5 Kidneydb 2als Leia 4 gl 2 Y)

13 permeabilitydu s3b) s Jia I Cleily) o iy Aaldl) (a) eVl -
sa thickness in basement membraned 4sii s hematurias proteinuria
OsSe urined s curinationd) ke 4 saa S dysuria s oliguria Jexs

A8 gyl s RBC 252548 dark in color

edemad edema s¢lae 5 fever s ¢ inflammationdy 4aldll (al s
characteristic J 13 cunder the eyes lussi 5 facedy ouba! JSis lagy

Jd Js3i ¢l 0y 5 facial and periorbital edema s o=l A symptom
Liay 330 ) JS uan 5 cedemad 4xiis weight gain o< general edema
dé Us i L o) renin systemd! stimulationd) 4s5 heart ratedw s 5 -3l

-Diagnosis:

Jb 48 4l yrine testd «urine test s blood test D (o (anaidll

b e S ureade RBCU) 5 osisod) asa s Cusy chematuria s proteinuria
Cuss cblood test da (e ASEa (gl daph (o jpay 5 AKIL Al 3 5a g Sl ala
antigen ' LSS 5 ASK 5 ASO L N characteristic antibody 4 ¢S
.Anti-DNase B s ;5 <l antibody 8% g < DNase B s 5 Al

sy Susy serum urea J determination Jes blood test & (e glsS
duss ccreatinine level DA (e 3 S 5 dille L (585 = ) Aa (a yall
function of the kindey 2~ JI main parameterd L:ix: creatinined
(AU il g A a8 Al 3 LA aay 4ol ) S

A O S Cusy metabolic acidosis JYA (e gadil Jerd (Sae LS

e oS S acid-base balance ce Ay J) ALl bicarbonated
.metabolic acidosis 4« 3 5 decreasing in pH
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-Treatment:

7S kidneyd! s 4l s (L8 aal-1
255 Cusy decreasing in fluid and sodium intake  Jex 431 JA e
Sl alea) Jary Jil gud) 5 o g3 guall

Jkie strong anti-inflammatory i ) glucocorticosteroids J3a +-2

5 e puall 0 5 5 L S J5 Lie antibiotic e el (el LS 5 Al e Jl
A Jas

2-Nephrotic Syndrome (Nephrosis):

It is a kidney disorder characterized by high protein in the
urine, low blood albumin levels, lipiduria, high blood lipids, and
significant swelling (massive edema).

A gelia i (e Js) e alisg aS) s Nephrotic syndrome s Sl (a5l
Gl Gy )z ) B e (Nephritic syndrome

renal oS58 (s Al U=l Y secondary outcome s» hephrosisd sle JS
4V a5 systemic lupus «s S <(HTN ) other disease s disease

@23 3 5 glomerulusdh severe inflammation sles: (Sea aglS
.nephrosisJl

acute case of s nephrosis Jexx ' main renal diseased-
.glomerulonephritis

155Lin 3 n e sl 5 sl o (e 5l 5 e

g i el QM (g 42Dl 3 il

= urinedv oo, e ddle 4w @ characterized osS» nephrosisdi-1
DY) 538 protienurea 4 JsY) (e sl 43) leS Ul s il cproteinurea

36




0s5» Ja more than 3.5 gram/day o= Sai s quantityde osSe DY)
nephretic sbses ) o e ol oS 3 asllfal s 3 J8 <ilS 4l Gu Nephrosis
34 ds a5 syndrome

4pauis 24 5 low blood albumin level 44 o sS» nephrosisdy s § JU-Y

4 S e Y1 Gl all Gy (a ge s 0 5350 S L3 5 chypoalbuminemia
Asadi aally (e sad¥) Ao J85 ) Jia s e a1 (S proteinuria

A 5 s e Js) @ elidd L da s urinedy lipid 2sa 5 2= lipiduria o) s
severe damage in 4 = increasing in permeability 4 i Xk

5 Ol 0e 3 S sl execretion d sl S basement membrane

Al 5 55 slal)

.Pathogenesisd: ssaiy aS = 35 =5 5 high blood lipids 4 ¢ sSu-£

Jsl b «massive edema 4a: significant swelling 4 o sSu 4l 8l al-o
.massive and severe edema usS» 0 oSl edema 48 S 4 =

-Pathogenesis of Nephrosis:

any cause made severe damage in glomerulus[@lloss of basement
membrane function@increasing in permeability B more loss of
the protein, lipid and electrolytesEHypoproteinemia
(hypoalbuminemia) B so decreasing in osmolar pressure in
blood[Emovement of fluid from blood to tissue[Emassive edema.

-why lipiduria and increasing of lipid profile occur?
=lipiduria due to increasing in permeability.

=increasing of blood level of lipid due to activation of the liver,
which mean that as a result of hypoalbuminemia (albumin
synthesize in liver), so as compensatory mechanism o decreasing
of albumin level & over-activation of liver occur to synthesize
proteins and in the same pathway VLDL synthesis occur, which
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mainly contain triglyceride and in circulation it convert into LDL,
so increasing in triglyceride and cholesterol level in nephrosis.

-Symptoms of nephrosis:

main characteristic 4 agilaas (598 J8 oy el Lale U jad ) Lgusdi (yal e V)
.massive edema it 4 5 Anasarca s symptom

Renin- lui 5 compensatory mechanismdb 4de Ll (al el Jls 44
decreasing in the function of the J 4~ aldosterone system
sympathetic nerves Liin J angiotensin 2 Ll (38 Ja 5 kidney
increasing on cardiac output and increasing in s=: 13 system
il sl ilss 5 hypertension s Tachycardia ¢e S~ JElL heart rate
A5 (e 353 JUIL sodium and water retention Jsx= aldosteroned)
.AnasarcadJ

-Treatment:

Y ACE-inhibitor | st oS (Sas 5 glucocorticosteroids (e aaixy
& angiotensin 2 J angiotensin 1 Jss» ) ACE ~3% d blocking Jes
Al aalun S 5 tachycardia s hypertension ) dSbie Jexy
.AnasarcadJ
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Pathophysiology

-Urinary tract obstruction:

It is the drop or decrease in the normal urine flow through
any part of urinary tract causing urinary retention.

-Two causes :

1- Renal stones (urolithiasis, kidney stones, renal calculi)

2- Benign prostatic hyperplasia.

Renal stone:

It is the formation of stones anywhere in the urinary tract.

i sedally Gl e ) Taii o83 el (ol s 5 nia a5 YA alaae
.decrease in urine flow s ey 7 5 (e Jsl5 ¢ il panll o ana 334 )

Types of the renal stone :

1-calcium oxalate stone 75% of the renal stone.

. calcium phosphate stone or calcium carbonate stone e (55 (Saasy
2-cystine stone

3-uric acid stone (urate stone )

4-struvite stone (magnesium, ammonium, phosphate)
. seanll g il CaBEAL Calias L)

Causes of calcium oxalate stone:

1-hypercalcemia = increase the calcium levels in the circulation.
S PNNAREENR -t NPV TN | = NN PR P TRC 7 R U1 (N3 b NP it N RGIRENIPRN R P

g S Jie 5 AY) <l Y15 2 sl G inferaction J1 sh Ll sl dlaial & 5 -
ol LS jall i Aagials VLS YT o cla sl
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na plaba ol ma el 53 (e s (585 (See 4uds hypercalcemia J)
2-decrease in fluid intake.

Sl e ssing Js ) Jsall S5 e v 4 Jil e )i I Gl
. (xS electrolyte

3-hyperparathyroidism = increase in para thyroid hormones

) g ASN e Jing aall 8 a sS55I 0)58 Jerdy oamada (S < se sedl S
a8l I8 ¢ Al S e ST AGEAN claa) (e p sanallS) aliaial 330 ) 33k (e ¢ 4dall

Aol Ll 1 50a 55 ¢ losall (i Jany s lSH 5 22l) ) Jess 5 hypercalcemia i
e oS s 3l ¢ (S Reabsorption of calcium J) sab e 5558 Led < sa el
abiaial (pe Jliy 5 ¢ AN G aall (5 Had 5 e 252y 5 pabliaial Bale] 41 Chany & sull<)
asanall BN ie 5 daila 5 el 8 Ol sdl) 38 55 (e 35 s B AN il )
o gl (585 g i i) ae oy -

. 4uw ¢ 50 JEI calcium phosphate stone J - glie
4-vegetarian people

pdl it 3 3 - ML oxalate J) e 3sS S e (g sty @il g padll Y
calcium oxalate stone ¢sSs a5l ae Lo

5-basic ph or alkaline ph

J soxalic acid J Js~ =) Jiw oxalate J) @ +H (e LS 4S L Jiay
J Jsaii ) Uie phosphate Js carbonic acid J Jssi ¢ (e carbonate
psanll&ll aa ghai g aally | saS) i = 4330 5 phosphic acid

6-infection (urinary tract infection)

llall LSl 45Y risk formation of calcium stone ¢ 2535 (See Ll 150
ph (e 25 5%
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Causes of uric acid stone:

1- Hyperuricemia is an excess of uric acid in the blood
(Gout ) Lol (i ye daii () S s

2Sin Y burin ) e 5mS S Sle g 5ind L3 el jeall cilia il 1Sk ) il
Al 393 7 Au SN (83 51l Lol a5 503l S uric acid J s

-Gout
-increase in red meat intake

-acidic ph of the urin

Causes of cystine stone :

¢ pai il 3 b Al (e 3 jle (A
Genetic disorder as reslut of mutation in cystine transporter in
the kidney especially in proximal tubule
J5asa (58 £ siaa 45Y Aualiaial dmy 3 il Al Cuasy A i) (aeal) 43l aidgds 5 ol
4 I aall 5 il Jand a5 AN 55k 48 S dla Sl ¢ filtrate du ) paeall
o aS) i cligd JAL ala A e paliaial Bale) Al juay =) Gie cySTine Jscystine
. filtrate J

Causes of struvite stone :

This stone from three components:
1- magnesium
2- ammonium

3- phosphate
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,infection with stoil bacterial J sl

DRSS EER Py N S ER U R PENPRSTEN - ivi | F PR CAT R PL NP NI PR IPWEN| iy O i |
7o WiseYl s Wisel ) filtrate J 8 83 sm sall Lsall Jond 55 A 3 Gt cilia g
v s pspaiiall aey Cildu @l padasi 5z e3S 2y 5+ NH3 to NH4 50 54l
oSl S

-Symptoms:

. Gl panll aaa 3L ) dais
1- severe pain ( renal colic ) result of movement of the stone
2- Nausea and vomiting
3- Blood in urine ( large kidney stones )
4- UTIs fever
5- decrease urea flow or output ( Dysuria )
6- frequency sensation of urination
7- incontinence of urination Jsil & oSaill axe  Jixy

-Treatment:

cause agent J e o5 sl ainy

¢ Mia psadlS 4 N sladall 0 Bl 25V hypercalcemia pssedl S ae 2S5 ) iy
neutral ph decls ¢ il sudl (o 4818 G g laaS 22T 4 ()58 2 Y

Sanis ¢ Cyom 4 alakall e (g gia I JSY) e JBT o 32 hyperuricemia A<l )
basic or neutral media ph

soih Y Ja 4 L cystine dSial) )

s o srine 48 ) ISV Jlas 5 antibiotics 236 (Ses struvite A<
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Sk A el (San I i agena
Fragmentation of the stone ( lithotripsy )
sl ae Lgal ja) (Kae @l eand) cugili iy shock wave sl ol JDa (e

-Nephrosclerosis:

It is hardness of the walls of the small arteries and
arterioles of the kidney.

W) renal failure J dssi < LN dadl jexi 5 LS ) 8 pall Jsems (00 Sl
( chronic uss

-Causes:

Primary cause.

1-Aging:

By aging, elasticity of the endothelial layer of blood vessels (in
any tissue in any organ ) is decrease so hardness and nharrowing .

odiel 58 oS (liic ¢ ¥ (ulis 038 agra yueay S G5 8 Gl JS ae e Lo 25Y) S
. S Risk factor

Secondary cause : Al M aabiay (Sas a0 S

1- hypertension: main cause so we called this hypertensive
nephrosclerosis

2- DM : diabetes mellitus ( diabetic nephrosclerosis ) .
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-Pathogenesis of hypertensive nephrosclerosis:

1- Hypertensin = increase in blood pressure as result of increase
in cardiac output or increase in vascular resistance .

2- so Decrease blood to nephron ( fo the kidney ) so Renin enzyme

RAS system J sisy (4D ) suasll Jual sl ool Glais Lagls 439

3- Renin enzyme convert angiotensinogen to angiotensin 1 ( just
intermediate )

4- angiotensin converting enzyme ( synthesize in lung and work in
liver ) convert angiotensin 1 to angiotensin 2 ( this is main player
is RAS system via direct and indirect effects

Direct:

- vasoconstriction so more increase in resistance so decrease in
blood supply on kidney.

- increase sodium and water retention (Reabsorption ) so
increase blood volume so increase in cardiac output so
hypertension .

Indirect:

- Activation sympathetic nervous system so more cardiac output
and resistance.

- activation secretion of aldosterone which do sodium and water
retention.
Uil 2 o 8 o 5ol mull Hlaad) o o8l aall Jaa e dpulud) 210 sy
dary 7 pall Gl daii sl iVlal jaliss (0 e a3 b 53 ST il ) aall sty
. damage of renal tissue by necrosis J«=i ¢, I ischemia

45




fibrosis = J) a5 &) Sall sl # 5 repair 48 mas 0 Ul e e el 439
atrophy so decrease in kidney size this lead to chronic renal
failure

-Diagnosis:

1- evaluation of the kidney function by blood test

management of creatinine and urea Jex
SN Cailda g gl jan) o pal cply <)
Ofis s 558a 4 05K L =5 54l urine analysis -
4 gly e Ji sl oand A aas aaal glie yltrasound of the kidney -
Y slhardness
-Treatment:

0583 Y 5 aall Jaia 8 aSa Jaed a Y aall Jaraia L)) SilSEe ) Gl 230e JDA (e
Oe skl ala piaai (liie M (el S8z Ole aals ¢zl b JelS S o ke 2y sl
RAS system (e deni Sl 45aY) D&

1- ACE inhibitors
2- RB = angiotensin 2 receptor blockers
3- direct renin inhibitors

w2l a3 5 hyperglycemia uas o e 4 aSai Jael a3Y Sull g Al )
okl 6 il S
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Selisg (ye diuas

$138 JS (b agh! Lo alasi -

oy elld g AalSs Blats (T (g s IS alay 4
By ill 38 (o (Baa ol fsds oy efas Y

&y 38 bl al elil @a (o) die 4aad A1 aanll -
o2 e S oy e 55 Lag agedlig clacall iy
oyl

W iina bogym Yo all cadl elldf -
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Pathophysiology

-Congenital disorders:

-defects during development of the kidneys.

it may be structural defects (normal function of kidney) or
structural and functional defects.

oadl) 5 ) V) G Gl ala (e lhadl

-Types of congenital disorders:

1-Vesicoureteral reflux.

-congenital disorder (structural and functional), it's a defect on
the formation of the valve between the ureter and bladder.

= bladderd! iy LKL diain N yrined Je s ureterd) auxdll AL
ey Wl S iy (bladderd! 408l () (a3 5 g miin valve 438 43 s
Al el a5 L urinedé valved) =4 - W bladderd! filling

urined) i 5 e JSG Al o oS IS ey cxidn L valved) pasel) A os
LU aa 5 reflux a7 urined) 4 Al =ity W valved! (= uteresd!
acute renal _way (See 5 DU 5 (5 930 (530S JSLe Jamy a5 231 5

& a4l z3e & L 5l chronic renal failure 5 failure

2-Agenesis.

congenital disorder(structural and functional), failure of one
kidney to develop.

O5S9 (San (Siry ety ma e Cuall g lgatiay Lo 4l g 8as 3 IS gan auall Jiag
5 JSLaa s Al (S 46 5S0e ) AN 5 Sl ol Jee A a5 ) s
(gAle lamy Ak !
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3-Hypoplasia.

congenital disorder(structural and functional), failure of one
kidney to develop to the normal size.
o= two kidneys 4 () sSu (el Mg 4l agenesis s g sl s G il 5 3 AN
Gl functiond) s cow 3aa 5 K 48 (S agenesisd) pw e Lo O S Bas
bl e BB O sSa aS) e lgana IS

4-Ectopic kidney.

congenital disorder(structural), one kidney and its ureter are not
located in the normal position, which found in the lower part of
the abdomen or in pelvis(u=32lt), and its function is normal.

Twisting in say (Sae 4l ectopic Kidneydl sual (Sae ) 3 Sl AL
.obstruction des (Ses 3la 5 ureter

5-Horseshoe kidney.

congenital disorder(structural) which connection and fusion occur
between the two kidneys during development, and the function of
both kidneys is normal.

6-Nephroblastoma (Wilm's tumor).

It is a defect in the fumor suppression gene (Wilm's fumor gene)
at chromosome 11 leading to cancer in one kidney.

Wilm's & 5 G aul 4l 5l suppression genedh tumor san (= sl Jlg
A1 o sus0 505 25 5a 5 uilSll o LIS dlea 8 4l ) tumor gene

e oo & MRNAJ guain 548 (aldll pall franscription dexy cclisi syl
il e sen ) 5l franslation 4osas 5 e300 sl & s sl

49




an de 5 Sl (e s N tumor suppression gened! a5 5o LI
tumor suppression J! gy jain L awalld Gaall gy @l il juau fetusd)
Dyl (llied G 8o 5 A S Al jaay ) A e (5 5Se ala fetusd) s cprotein
most common kidney cancer in iz SN sl 5 cunilateral o= el S
(s sedd i (e JikaY) Ne (apddi 4l juan 5 childern
-Symptoms of Wilm's tumor:

1-main symptom is abdominal mass and swelling

oS Ll jla VIS Con Al LY e unilateral osSe 2 5 Flasy

2-other symptoms such as abdominal pain, fever, high blood
pressure, vomiting, hematuria and loss of appetite.

-Renal failure:

It is a condition occurs when the kidneys lose the ability to
filter/remove the waste product from the blood sufficiently.

filtration of blood to remove waste - 4wl I dads g 45 s jaiy
B Jaad 3 )38 ()5S0 Le 4l (2 sl Sla Ay G cproduct

-mainly there are two types of renal failure:

Acute renal failure which is rapid and reversible, chronic renal
failure which is slow and gradual irreversible.

b A ey reversible Uz acute renal failured) s ) (2591 G
da casued s el A L ccaused! treatment dess Ll G duanlall Aads 5l
Jacuted Js (Sar 5 saiun dysfunctiond) sl gl slialle L 5 i

s slow and gradual damage in kidney L2 sla 5 chronic renal failure
el AilSal Bl A s jall led cilia s L)) J a8l Jxas irpreversible oS
:oda e (<0 Ua 5 normal functiond! 4

transplantation sy S dcl ) 5
dialysis K Jae-¥
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dalg s dS

-Acute renal failure: rapid, reversible

.decreasing in blood supply s el sa gy (ulu¥) ale Sy
-Causes:

A-nephritis.(inflammation in kidney)

inflammation[ B damage in cells and swellingBdecreasing in
filtration efficacy Bldecreasing in glomerular filtration
rate[@ldecreasing in kidney function.

B-ischemia (decreasing in blood supply so decreasing in renal
function) which cause hypoxia.

ffacute renal failure Jdexi (Sae A ischemiad) <l o i

1-Heart failure which its insufficient pumping from the heart so
insufficient amount of blood reaching to kidney so ischemia and
acute renal failure.

2-fibrosis in tubules and blood vessels B narrowing B decreasing
in blood supply to kidney[Blacute renal failure.

3-severe burn in all body[Esevere hypovolemia@decreasing in
cardiac output B decreasing in blood supply to kidney Bacute
renal failure.

-also burns cause destruction in red blood cells and its
metabolites such as hemoglobin and precipitate in kidney which
may cause inflammation and obstruction in kidney so decreasing in
efficacy of kidney function so acute renal failure.

4-severe damage in skeletal muscle and myoglobin precipitate in
kidney and same pathway of hemoglobin occur.
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C-nephrotoxins.

its chemical substances cause damage in kidney cells such as
NSAIDS and ccl4.

IS (8 0 ) 933 g e il meaiy clia e Sla o ool s ) NSAIDSJ (e
.acute renal failured Wl 5 JSLaa Jaxy da Cumy jaiins

D-chemical obstruction.

kidney stones s blood clots s 4ags 4K N blood vesselsdb sl iy
.acute renal failure 4l Jex 5 damage in kidney cells 418 Jexy ala

-Chronic renal failure: slow, gradual irreversible.

IR 43 gan (Saa (S el &l g z Uiy <YW olasas chironic tenal failured'-
:0iled chronic renal failured) sas sasn ) 5 ¢ s

-Causes:

A-chronic renal diseases.

S0 &8 am U s nephritis ) chronic inflammation & o=l <Y 2l
.polycystic kidney diseases

B-chronic disease such as hypertension and diabetes.

chronic Jex; 431 s hypertensiond! chronic complicationd) e cus
oxan chronic complicationd) e s Sulls ((3¥) (i 5 <renal failure

Jsax hypertension s Sw i e S Ui il 5 «diabetic nephropathy
S L JSale JS4 50 e (e SN pisk gsSe o cchronic renal failure 4=
zo 3¢ life style management s ztall o jile aall Jaria @185 )1 5 (5 Sudl (s
oS S (el digaa 3

C-long exposure 1o nephrotoxic substances.

D- no management and treatment of acute renal failure.
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-Stages of chronic renal failure:

1-Early stage (decreased reserve)

aedpa: %40J 5 «two kidneysdh nephrond! i« %60 — damage ssas-)
A oalll gy =S filtrationd ddee e capacityd o« 1s255% 5 adaptation
%100 uis 28! ¢S functional 41 o585 staged! Y (m < Jla

glomerular filtration rated Jsi ¢, 28l nephronde: decreasingd) dsi-Y
05 urea leveld s normal osS» serum creatinine leveld! (s
.normal

19944 «clinical symptoms 44 (sS» L staged! sl
watill a gy s Al nephrond) e %40 48 o sSe Y

2-Second stage (renal insufficiency)

.nephrond' (=« %75 Luih damage san-)

Jdsl oe S o sSw s decreasing in glomerular filtration rate «é o sSu-Y
«stage

sk s 5 cincreasing in serum creatinine and urea levels g ran
.renal dysfunction ' renal insufficiency e 4

control Jexi il 35068 e o)< 4 43 electrolyte imbalance 4 o sSw-v
reabsorption dexi i -, L S 5 excretion of electrolytesde
.electrolytes (e s,xS 43S 4 o S filtrated)s celectrolytesd!

OG5Sk aiady nephrond s urine output s urine formation «é o sSu-¢

Oe Alle A 4 (S Wl L o) filtrated <Y osmotic diuresis <= urined
urined' = <interstitial fluid o» waterd caw be (o Sué electrolytes
= B urined 48 5 staged! d¢l characteristic s s diluted urine osS»

skl
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3-Last stage (end stage renal disease)

Y Sy u Jbaie i dil s oo S structure @ oS A staged) sle-)
.nephrond o= %90 e siS) i ) S5, A4S

.= Lo glomerular filtration ratedi-Y

&= Anuria &> s severe oliguria s ASié urine formationd! dusill-Y
Jax g laa laa AL CLwS (e W0 cyrine output Sl

wasted «alls allle |53 S0 urea s creatinine s adle 5S4 electrolytesd-¢
staged! Al duasn N el 5 JB O Su staged) M 5 anall 3352 50 ()5S0

L (lic stage 5 (e IS daud dary G pall Jiad¥) 5 ¢ IS s Jamy a5V 3 5
AdSAe) ) (Sae sl s staged! dasy

)i b Jaid aa 5 A4S Liles Jal - ile G

-Symptoms:

o0 e s 5d i ) 5 2l Aaal 5 Gl e )
.pulmonary edemad 4~:i shortness of breath _s<ax acutedu-

Ol &SI 55 dads foamy urine Us<x early stagedv 1aas3 chronicdy-
.urinedy

:end staged! 1xas3 5 chronic s (=l e ¥ J i JS8 oY) 7 58 7

1-Skin itching due to accumulation of waste product in the body.

end stage J = <uss phosphorus ssitching Ju 483k 4l &) jS)
dery alall oS) 4 Wl 588l 5 hyperphosphatemia o ! si=zrenal disase
.itching
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2-hyperpegmentation.

Jdern J melanocyte stimulating hormone 4ew! ¢ 5e 8 48 (anhll wa gl
Ol a5« pegmentationiz otk & - Jimelanocyte J b
e Al ()5S L 4Kl end stage Ulas G ASN YA (e excretion 4say
. hyperpigmentation = &Sl i ) 5 0se el el 71,30 e

3-peripheral neuropathy due to imbalance in electrolytes.

¢ electrolytes 2sas s 023 5 nerve function e Jssall 43l ey
ipadic o sSpend stage J e on psndlS 5 asulis a5 sa

hyperkalemia, hypocalcemia and hyponatremia.

posa 5 S a gl (Jnd ¢ o saaligl) (e 8 S A 5 p S 5 0500 eally 4B ay
= decreasing in nerve function = _<S hyperpolarization = Ji&
heuropathy.

4-Sexual dysfunction.
.peripheral neuropathyd. 4le 4l
5-Arrhythmia and heart failure due to hyperkalemia.

6-Encephalopathy due to accumulation of urea so increasing in
urea level in blood.

7-osteodystrophy.

8-Tetany, it's involuntary contraction of the muscle due to
hypocalcemia.

9-Uremic frost.
Aagih S5 surine J)Asdl) 4y 5 laa dgy S had) ) g alall e Ay d8uda 3S5 ey

D5 aualld Al (e 401 lie = cexecretion of urea by the sweatd
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peas Ll (3 all OOA (e Lgallasd anall | Lyl by (lie 5 jaema e
Al Jeurea Jd crystalization s=idsweat Jevaporation

10-Frequent infection due to dysfunction of immune system.
11-Anemia.

ASIL bl JS iy (50 0l 3 ¢ erythropoietindes! O se e 4830 Ll L)
O3l aial o L a8 el Allsié cred blood cellsd! stimulation ders
Ll pan ey ala

12-Edema (general and pulmonary).

edema Ji s a1 s Jihsull oS1 55 ) 2 Urine output e 4 (ikic sla
Jungdb infection ez (Sas 5 dyspnea s ol 4y sea Jasd 5 20,1 jual (Sas

13-Hypertension.

. renin systems hypervolemia selectrolyte imbalance J! 4ass

Cuss cchronic renal failured iss sean ) osteodystrophyd! ¢z s -
bone 4aul 8l sl suar 0steodystrophy (e | sitan (A (a4l

bone adsa: JS 5 decrease in bone mass = demineralization
asanallSl 4o 4B s Mo S 5 0steoporosis s YL s resorption

1999 sy 28 uba cbonedl:

1-Decreasing in activation of vitamin D.

s kidney cells s actived 4san ) 5 inactive form s vitamin DJ
el paliatial e (ould JSEy J55me M 5 calcitriol 4en) 43 active formd!
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so in end stage chronic failure which mean non functional
kidney B no active form of vitamin DEldecreasing in absorption
of Calcium from the intestine[@ldecreasing in concentration in
blood & hypocalcemia.

2-Decreasing in phosphate ion excretionEhyperphosphatemia.

=so as a result of hypocalcemia and
hyperphosphatemiaBactivation of parathyroid gland B secretion
of parathyroid hormone B parathyroid hormone control of
Calcium concentration in the blood via calcium resorption ( =
alaad) e p sl ) B S0 decreasing in calcium concentration in
bone[Bldecreasing in bone massEosteoporosis.

Laa 5 (Uam ae 153580 o Y (i) Giillss 5% parathyroid hormoned! :daadl

Lo (53 pals sl QU 5 53 (1 2530 43Y hypophosphatemia s hypocalcemia
= end stage e (Sai 4l L 5 LK (e Cisuill excretiond) (e 20w 5 Lid
&= <non functional Sual 2SN Y cuin 8l excretiond! 25 oo L
.phosphorusd! = il ik L parathyroidJ)

-Diagnosis:

clua Cuay blood test A ¢« osSw chronicd s acuted! ale S (audiial)
sazotemia ! I nitrogen waste product s creatinine s uread!
.electrolytesd! gles s

.ultrasound oS 5 urine volume DA (e (Sas

-Treatment:

.causative agentd e s acute oo Sav 5l Zoall L3l sl

second stage s earlyd: US 5! s 5 chronicd! Jsksi ) ialle L ol (S
Al A ) o) IS e Jead (Ses end stagedh Wl ¢ KU Juse g8 JuadV
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Pathophysioloqgy

CNS disorders

Neurodegenerative disorders :

1- multiple sclerosis

2- Parkinson disease

3- Alzheimer's disease

4- seizure disorders (Ac saxall o3l a5 Y )

-Neurodegenerative disorders:

138 = Sal oty Y el IS ) W ey il granl) Olaidy Saai S () eY) (e de gana
basic unit in the CNS J) (& Slissasll ¢ (ol

Loss of neuron = damage in structure and function of the neuron ,

all of this disease is progressive disease ( (b o (oalie J0 Helai ¥
).

accumulate of specific protein in the J s U=l <Y 132 main cause J

affective area in the CNS

S OIS B S G gean] i s speed 4l sy (Ses accumulate JI sl bk

J e A2 e s ENS b Jeas ¢ sanll 2 (SI damage 52 4 Jems o2nha

« affective area

By innate Jdeliall Jlea Jiag oS5 ) G g ) ala (Sae 4l 460 UG

unwanted immune response
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-Different types of areas:

1- defects of hippocampus = Alzheimer's

ok 13 cmemory and language and behavior of people Ju aSati; dakidll sla
Jsna SOl &N 8 JIAT ga g dakaial) & JIA)

2- defect of basal ganglia = Parkinson ( hypokinetic ) Huntington (
hyperkinetic ) .

e i 5l AS el L3 saly 3 5% Lt JA 5 movement Jb aSaiy dilidl sl
3- defect in cerebellum = ataxias
uncontrolled movement of the body ce ke &
4- defect in the myelin sheath = multiple sclerosis

S Sall anll Sleall 8 S o) g O suanll axis V) sheath J) oe 8 ke (o
e

Ll 0yl 5 Ld o sSall (sl 58 s Lagie S 8 myelin sheath JI o (8 4
LAl

oligodendrocyte Leu! (s S sall uaall Jleall &
Schwann cells s 8kl vall Sleall &
Gkl e S5 Y sl 8 bl (& s AU e e I

speed & bl Jsn calilel as cpillall 8 Lwdimyelin sheath Jdadasll (<)
myelinated neurons speed more than J Wil exX (lLic of the signaling
unmyelinated neurons

Ifunmyelinated neurons 4 Sxé Ja / Jisad)

white ewidihic & CNS J 23255 5« myelinated neurons J alass (&1 cas
.dark matter J & 525x 5« unmyelinated neurons J\« matter

59




degeneration in myelin sheath as J) —aual gal jall x4
neurodegenerative disorders or not

neurodegenerative ie sexe J iy 4 y2i8 5 Ulae I i el (S

-Multiple sclerosis (MS):

It is a progressive neurodegenerative disorder characterized
by demyelination of the CNS neurons.

main cause of this disease J) 4l s yall pansi e aal jally adial o3 I
Ifwd) 53 ol aggregation of some protein e ¥

- Autoimmune cause so it is Autoimmune disease

d\mwwa‘ﬁucjhjuﬁm&cuw&\ﬂ\daa&\.J\Aj
neurodegenerative

-Disorders which effect on myelin sheath is divided into two
types:

1- demyelination diseases:

Distraction or degradation or degeneration of the normal myelin
sheath.

¢ A 48 (A Cus ela g OIS oanda g iy
2- dismyelination diseases:
abnormal formation of the myelin sheath b e JS& 2 5a5e
« myelin sheath Lilg e i L

Sba U cus (S myelin sheath 48 oS W Y g il 1 ann =5 I )
zo <irail ge Jssdl (guanll Jx neuron ¢l e b ) S5V e e Led
¢ i 7 Jshe aanll didas ey cAS all ¢ el ¢ JA 4d

* (2 lo saaia G saail) Lagly * 1/2 Ay ST elaill & Chaasi [ Adas3le
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1?7 Risk factors sle ¥l o 58 b

Main cause = Autoimmune cause
Risk factors :
1- infections
2- genetics
3- drugs

c w88 G ST Aaal 5 0685 ) Sl s
-Pathogenesis of multiple sclerosis:

Main cells : Th 1 and Thl7

BBB J 4l de juy SH (g1 G Alaal) = 55 0

Blood brain barrier = duclidl WAL )4 adad
I7CNS )l 5l deliall e Jgpmall (e s
Microglial cells * responsible for the immune response for CNS *

Tas Al du 4 (JalSI (5 35S pall Sleal) G dclia LA dga gt & oKy Y [ ddaadle
S Alrd e

antigen s ol (Sa (A o sadlly clisi gl Gany e (5 5y myelin sheath J)
J) s sl e punS lalas Jalas 7 simmune system J) 4 i ixe
. diis s il e oligodendrocytes

b al Gy Ly CNS e Jai Sl L = sanse (e ) deliadl 1A S Jls L J 5
antigen i e g 5l (45

¥ owal gw sz s des
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This antigen movement from CNS to another side of body so
antigen presenting cells recognizing it and initiation innate and
adaptive immune system response this means T helper cells
across differentiation process into Thl and Th17

Thl:
1- Activation via IL-2 for CD+8 cytotoxic T cell

2- activation macrophages and B cells (IgG ) via secretion of
interferon gamma

BBB 4 4i¥ CNS J) z )& oS aisan oY) aad IS sla IS (&0 ¢ Gl da pd 541 ala
risk factors 4 Lua

1-infection especially viral infections affect on permeability of
BBB (increase it)

)50 b Lemaled 5 Jidal) auall e angiy CNS JI e Jaxi jaii ) dla Al
. uglg\.d\ i d‘uﬁj

2- genetic problems in components of BBB
Crossing e ua; <o ailu Sy gy ¥

-Symptoms:

( demyelination ) _wexilgd Caa Al dakiall o ple (S5 aaiaty
1- cerebellum : loss of balance, ataxia, tremor
2- cranial nerve : diplopia ,loss of vision
3- motor nerve tract : weakness, paralysis

4- damage to sensory nerve tracts : paresthesia , Burning
sensation .

¢ el 8 (S ¢ LaadIS Gl el Baadl G g suac e ST 4 055 Gl eV (Sas
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-Diagnosis:

1- symptoms
2- imaging ( plaques = area demyelination it white colour )

3- evoked potential = measurement of speed and strength of the
signal after stimulation patient.

edia sa lade pull 5358l oSaill e Jaad) samyelin sheath J) 4l G iall 49
¢ orah ) siua 5K ) e S

4- CSF

3 pedie Cplilall of (ST Blaall (8 5 Sl g e lia LA 3 g 50 S0 Lo aphall pa ) &
Adle Lo 505 (gani ) S|

- Treatment:

el Ban ol deliall Jad 3 ) JI G (San alle (S8 20e L
1- immunosuppressive

2- drug's reduced the symptoms

- Parkinson disease ( PD ):

It is progressive neurodegenerative disorder characterized by
hypokinetic movement that caused by loss of dopaminergic
neurons in basal ganglia especially in substantia nigra.

*gé}‘iﬁl‘{_}&wué!*

Substantia nigra = controls movement by balance between two
neurotransmitters :Ach and dopamine.

63




- Cholinergic pathway and dopaminergic pathway:

205 el ey N i gl Sy - (g sall €003 55 4 (0585 e el Al
zo oS s motor neurons J e b 7 in sl sl e Ach J) s sie 33
il (= all dls 3 sensory neurons JV Jiiy Gily

-Causes:

1- primary PD: alpha synuclein ( z«xidl 55,4 aul ) aggregation |,
idiopathic , elderly

DNA &3S all e age 550 cand G5 ) ol dag yos dlaaBle ¢ Lo pre s 5% (i
¢ aie AlSN - ) e o repair
Movement of the vessel and neurotransmitter secretion *
Aia )5y e g ) oA, NT A I8 4l joay (lic aga sasa g (gl ala
& ol dary 7 Al aend Jla d ) autophagic dslee A e die (aliy 7 ) sl
Clasnd (00 large molecule 58 o ool sl 4l (i€ Ll 8 150n 5 ¢ () scaal
a4l ) sam g ¢ Cag yma e aS) 5 aaadll Dl o s (OS) C suanl jpadi s A
60 e ST saalls LS I Ol ey 3 AISEA)
2- secondary PD : encephalitis , vascular disease , dopaminergic
antagonist

AW any ol Gl Y1 ans 5 CNS (8 Gl daiis

-Pathogenesis:

alpha - synuclein aggregation in substantia nigra in dopaminergic
neurons which damage in this neurons so imbalance between
neurotransmitter

Dopamine ( inhibitory pathway ) absent

Ach + glutamate ( excitatory pathway ) present = over activation
for nigra
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-Symptoms:

Four characters symptoms :
I-tremor ( ile i G el (can Ll Ao dde )1 )

pel ¢ asill ol A8 jall ol Jdiay ¢ andll g Calddl) o ) A onlad JSG As) 1) A sy
¢ el 38 a (58 el G e L) S 0l 8 rolling shape

2- rigidity ( hardness in muscle )
3- bradykinesia ( 4S_all 4y b elay )
4- postural instability (8 JS& iy 4l a6 e )

-Treatment:

DAl Gl 38 e Ach s Gmela sl G A3 50 () 5 a1 A e Ay
1- dopa-mine replacement therapy or dopa-mine agonist
2- drug stimulation dopamine synesthesis

3- cholinergic antagonist
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Pathophysiology

i neurodegenerative disease s ela N (o e 43 ducalall 3 jualadll Ui g
et Sl i aal el Gy o chippocampus Lees) 4ikic: damage s
Dada U 4l T i e dla G «303) 58 5 Dementia 4 s 4 el (S ()
.neurodegenerative disease

-Dementia:

It's a progressive chronic disease, in which the cerebral
cortical function of the brain is decreased.

oo Uy dhidl 5 ccerebral cortexdu luasi juan dementiad! (= <
BSOS 5 sl 5 Al o5 A4S L) Gl leall ixa cognitive skillsd! controld)

infection s congenital 5 vascular diseases ¢ 35S Gl (e @i (a5l
ks dementia S e Y%V LS Cuss a3l G e 2 major caused! o
«Alzheimer dementia s dementiad o= <! subtyped) sl 5« saila

Me s 5 saladll e

loss of the s dementiadl u=,<! main characteristic symptomd-
104 chale ala iS5l Gla gl ks G memory

5 «short term memory(recent memory) & s3SI (e (pe 5 (sie 43
loss of the short e osS» dementiad o=« 5 <long Term memory
o i) gaall e il Jong termd) Wi caass o 3Y Sx ferm memory

loss of short ferm » dementiad: characteristic symptomd
.memory

:dementiad) g el 450 Gl e )-
1-difficulty solving problems
2-difficulty completing familiar tasks.
i a5 B Qpm dhan (e Lo dsate 9 ()5S oLl Jary G e Le (Jing

Lelany S as
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3-confusion with time and location.
4-poor judgment.
(; aulia ) aN 23 551 adl oaie La iny
5-Trouble with images and spaces.
B3> 5e Ue bl Jidiy 5 alSS uiy s 5 IS (e Galay iay
6-withdrawal from social activities.
7-difficulty with language.

8-unfounded emotions.

- Alzheimer's disease (AD):

It is a progressive neurodegenerative disorder characterized
by cerebral cortical atrophy and loss of neurons, particularly
in the hippocampus.

;e 31 s e 2ie braind) s normal braind! ox cortexdh Js) ool 2
JSe S8 5 ccortexde atrophy = 5 shrinking 4 osSe seda 3l (g e
.neuron damaged «xw Hippocampus s shrinking 48 suax

slaill die €I &L ala (o yall
-Causes:

neurodegenerative disease (e S 4Y Gw cunknown st o) cul
aggregation of specific protiens s Jsu (al 3 ale S5 cuddl iy
aggregation of specific e OsSu yala Hll (i ¢ loally Aina halicg
cerebral J dikia; yuay (Sas bl IS0 hippocampusdh proteins
PO 5 Led el Bl iy 5 ety N Sl gl 5 ccortex

JS usSe aggregationdh s «tau proteins S 5 Beta-amyloid el JsY)
& Tau proteins s sam e | s2exin beta amyloid J) i sy (fxg cdlad (i s
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8 aanii iyl 3 ) e
Ll g pll ilaaad &gas Adlaia) e 2555 risk factors 48 ow ccagjra e

-Risk factors:

1-Age (main risk factor)

s 74 J 65 0 pp e () ) die (el Sigas 5 seda Jane 4l ) saa 5 g
de o) sehh Jaea 5 ¢%20J Al adi i 84 J 7D ( pp ee I die Al gas Jara 5% 3
B0 o 85 (0SS! o e

ala 3 paie T 65 (e SiS) ot jee I asinall (30 %10 431 152n 5 5 Al
a3l e | sila A 85 (e SiS) ot pee I asinall (30 %30 L Jiall

2-Genetics.
(i g all Claand Ggas (e 25 30 Silay 315 i g pall Gany @il jila Jmy
3-oxidative stress
L gl Sleead &igas (e 29 3 Ses free radicals &=

-Pathogenesis of AD:

aggregation of two (e (oubal JS& adizg Gupins Sl initiationd) ple JS
.tau proteins s beta amyloid W« ! proteins

aapdall AL (g JS Ak g e o jati » ) 5 J )

1-Beta-amyloid protein.

Amyloid precursor protein 4« precursor ¢« sl da giay awall
1Ok 5 4l Al precursord ccuasll o5 cell membranedh 25 sl

A-management of the growth of the neuron.

B-repair of damaged neuron.
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Sle Jxidy ) beta-secretase 4ew! Js¥) (e i) 4de Jaidy precursord
lysis 1 slexad Jidl ¢ 5ol e dxidn N gamma-secretase i 5 ¢ stall ¢ 5ol
s beta-amyloid protein Wl 5 fragmentsd ez @i 5 precursord!
beta-amyloid proteind 4iks cmonemar Jsi e ¢ sS

CNSJL 4l 5 e a5 7 5 5 oAl Aadl 5 CNSJL 25 5o (a5 0 e Lo
A-control of signaling in the synapse.
B-protection against oxidative stress. (anti-oxidant activity)

C-activation of kinase enzymes, which kinases cause
phosphorylation and phosphorylation play main role in signal
transduction and signaling.

2-Tau proteins:

s «interaction with microtubule | slezn 5 A aadae Clisiy p e 3 ke (A
ez S axondh 25> 54l cytoskeletond L= microtubuled)

L axond! stabilityd ddee (e 2550 ) 5 <shape of axond! stabilization
.stabilization of axon das3 il itk s s s 5 tau proteinsd)

Ifub Jala 3l b e pan s
beta-amyloidd pathwaydw Jsl s #

54k s Jery Sy as monemer a2l 25s 50 beta-amyloidd! 43 <o 2 5Y
¢y dglaall 50 2 phian anall aa 5 e paldly auall
toa el Ay G
aging or any risk factor Elaggregation of beta-amyloid
proteins[@the monomers of beta-amyloid convert into
oligomer B more aggregationEbeta-amyloid plaques
formedB Alzheimer disease.
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Aadly o5Sh ensdl 3 s dend W 5 = )l characteristic oS plaquesd! s

beta-amyloid 43 1ska¥ G toxic iz beta-amyloid plaquesd! oY
DS e Lt Lpenddl 5 el 5 ) plaquesd) o= S ctoxic Ui« monomer
e il (e
1-distrubtion in calcium homeostasis.

s s cell injury de= internal calciumd) des 35 Ll adl ) iy oliad) ala
sy Sy L1 apoptosis Usax s irreversible saal & el

2-dustrubtion in mitochondrial cell membrane, the result is
secretion of cytochrome C which cause activation of pro caspase
enzymes so apoptosis occur. (intrinsic pathway of apoptosis)

3-Hyper activation of kinase enzymes so hyper phosphorylation of
proteins including tau proteins.

synaptic _s=: z, JWS aS) 5 cneuronal damage ¢S Algll dagll
.neuron damage de=z (S 21 5 dysfunction

Ll osan oS @b ctau proteinsde =Wl pathwayd! z s 7 oY)
faggregation

o Aaailld elika pisk factor ! o« hyperphosphorylation Ll ua: Wl uais
4aul Jata Jll = sel characteristic complex Je= ) 3a 5 aggregation

s L 5 sala 3l = sel characteristic o be = <Neurofibrillary tangle
.beta-amyloid plaquesJ! s tangleJ!

54 J damage Je=z s neurond! | s> el ) neurofibrillary tangled
e Ol (a ge (o8 Aagil)

= extracellular £ beta-amyloid plaquesd! 4 s age (58 43
=3 neurofibrillary tangled W cuaall = J& 10 552 damaged!
uazll Jabs (0 damaged! = intracellular
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-Symptoms:

L‘-’..,)S-‘ dementiad s L L) aila ) (a ja (gl yed

oal el (a5 closs of short term memory » early symptomd
Al 33 g2 0 5 dementiadt Wee Bss ) 55 s AY)

adlie A4 e Gty 7)) (ie g gall 4 dia sy (Sas aila Sl (00 end staged-
el Jslag (San g agalad) Jhsae 5K (Sae a g g

-Diagnosis:

sl I fwo charecterstic symptomsd! imagingd!s o=l e oA (s
shrinkingd) oxe imagingd! J3a (e (eS¢ umaion UL # iy Ual
.cortexd s hippocampusJ:

-Treatment:

4353 5 el progressiond) sl (s gzl G (JalS IS8 e Sz e il
.cholinesterase inhibitors

J antibody giuai (Sas 2y antibody against proteins ¢S 4t 4,59 44
.aggregation o~ Ji& Jlic amyloid s tau proteins

(e a4 055 early stageds oY s dawdill 4 52V (55 Gl e V) Jlil 4y 09) 48
o= cend staged! dsasll o JAky 418 da 5 agudiy gl 353 5 agaadi (5 bkl
Axe daladll e 55 end staged:

72




o
39} 00545 plw) Qolues f2er!
ERIPRAPNIE l‘&:)/" (CP s pap
Tap B iaus ¢ St Bp LS St B0
ENS g;ﬁaz\;aj,\b’li:w ap s S Y
J2U Bl s Y ENEWISIRTt
55y et b oLl 82 £V

= _u A

' RIS CUSER R L SV
GO s

73




Pathophysiology

00 05S (A ualSl i Ly 1) 5 3l ol s L JiS) g (lal a1 ladl e Sl ixy Al
Y el a Clead L3 B oy Gy sSU Ala 56l )Y dle 5l oncology 4es 4 (ala
(adS aglazi a8 - 5 ie Lal 5 oD el ) e baaa o g1 (B 5 i gl gl iulsl)

-Cancer:

Cancer is a group of diseases characterized by abnormal and
uncontrolled cell growth with the potential to invade or spread
to other parts of the body.

s ele JS cdisease of cell growth oe 3oke s il il il 5 oy il (e
cell leand dilee JMa (o LAY IS L o s lee o cell growthd) ubll pa sl
«Moises and mitosis cell division « s LYY 48l ol ) by Cuss division

highly 4dlesll sla 43l Usa g5 cell cycle Ja o &5 euds cell division s

&b glie check points s growth factors J3a o« controlled process
same characteristic and = normal cell 055 »3Y cell divisiond) dulse
abnormality ¢! 5 ekl auall LAY same features and same function
Aoapda ) LAY apoptosis dddes auall oy 7 ) ual;

check Y5 control i« = uncontrolled s abnormal ce Sai wdSIL
Blld daljall IS @i je o) (i 5 dalall ISy ey e s cell cycle 48 2= <points
Sl crapid growth OsS: glie xnlall (e JB) (585 7 ) Ala je JST 320l 4 )
sl s 5 nonfunctional cells s abnormal x5 rapid growth s

Jaad jagiy Al yull LIAN S 5 cancer cellsduw 4=l characteristicd)

Aed cbonedu swilS sxie aal s Mia (5 camal) (e s A0 &) 2Y L& Jmy 5l invade
.metastasis el ddaall 5 Jungsdl Jiiiy 3 5% 22y (S juilsl)
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oSy mdall UDAN ALl G G5 i s (i) g A 25l

|5550 5 two daughter cells J s saa gl A0A0 4 el 5 alall o gl

> s controlled cell division s normal cells ¢e Sai S (L3 S Gilglisa
el oman W jee i le 2 5 gl Gals jee ol |ife span &) osSe gla LA

A3l 3 50 cell division 4 055w éw 2 5 apoptosis

O5Sn o e cell division 48 o sSn Jix «alise g s sall HuilSIL Ll

large s nonfunctional cells s abnormal cells 4=:3llé uncontrolled
DS 5 il il jaae e 2 s Fumor J ol 3,eS) dlaeYl s number of cells
abnormal ce (Ss (Y 994 Gh capoptosis i Juin At pull LAY jee
.check points i = cell cycle

-Cell Cycle:

¢ J¢b cinterphased «wa e three phases or five phases o« osSit
three phases o= Sai s Alsllé interphase as one phase e ic)
JLaa
1-Interphase, the longest one.
2-mitosis(M phase)
3-cytokinesis phase(C phase)

61,5, G2 L ;other three phases ! interphased! sl g2 Ul 1 (<l
C s MJ 4LxYL 61, S and G2 L ;5 «five phases s (Sai (s

duplication saw 61 phased- 2é ccell biologydw Juaie JSis oliv 2 2
DNA Alers 4 ¥ ) Sley 300 il juan 5 LS sl o5 bulk organd!
o»an 62 phasedt: <DNA replication Js=x S phasedu «replication

S ol 5 s Al iyl mual 5 other organsd! continous duplication
Jsaslls cell division s agie <i3edld M and C phases W «interphaseJu
.identical two daughter cells =

75




fidentical two daughter cells 43 2l

Ja desss N 5 highly controlled process o 3= cell cycled) 4 Laa s 4y
61, 62 and M« &uss (growth factors and check points 2525 s 22
sbs 04 slhall o g pall cadia Dl 4080 Jgd gl Gailiad el 3as 5 IS 5 checkpoints

identical two ' cell division 4>l 5 check pointd) (e g2y agiia
a7 s checkpoint gasi 75 W Jis (o) Jla 1 (S cdaughter cells

S cale S8 HuilSll (e alla eay sl dla lie cabnormal cellsd! damage
g3 abnormal celld s I checkpointsdu U=l defectsd) o &
Al puilS der ala 5 S5 5 checkpointd

-Cancer Terminology:

1-Oncology: science which studies the cancer biology,
pathophysiology and treatment.

2-Neoplasm(Tumor): increasing in the size of tissues and organs
due to overgrowth of cells, it has two types:

A-Benign tumor xeall ol

B-Malignant tumor &uwall ol

3-Neoplasia: formation of neoplasm or tumor.

-Benign and Malignant Tumors:

-common characteristic:

.uncontrolled cell division e = tumor oe &S5 U 4l L
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-differences:

1-Cell characteristics:

-Benign: Well-differentiated, normal appearance.
Agmdall LA IS0 a0l sy

-Malignant: undifferentiated cell, atypical shape, abnormal
appearance.

.atypical appearance el 5 gxnbll (e Cliag, A5 Sy

2-Rate of growth:

-Benign: progressive and slow growth.
-Malignant: rapid uncontrolled growth.
.organ J organ (e aliai de jull da 3 oS ale JSay a s ()5S0 (m

3-Mode of growth:

-Benign: encapsulation.

sencapsulated ¢St massd ¢la oS mass 035 5 over growth Luas o=
Al 3 capsuled) e g A% L WA i invading 48 e b

-Malignant: no capsule around tumor.
Ul organ o« Jiis 5 invasion dead 5oih WAL 5 4 suS ke Jay

4-Metastasis:

-Benign: No metastasis, localized tumor.
-Malignant: there is metastasis.

s blood vessels = 755 W& 5030 W fumor cellsd malignantdl
Jlymph fluids s lymph node
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B5-Potential of causing death:

-Benign: No

¢ e vital U8 benign tumor 48 S 5 81 e gall s L ple S0 iy
.death Jex (S 2la cranial nerve s Sis gLl

-Malignant: high degree of death.

6-Function:

-Benign: may affect on the function of tissues and organs.

-Malignant: FOR SURE affect on the function so abnormal organ
or tissue.

¢ il et (San oS-
dpandly 5% A OsSw 5 ctumor 4 Jba ) il oma ddbial PR e (e ple JS0
.malignant s benign o

A< d glandde = glandular 'xss s epithelial celldy spayn I wilsli-
aai malignant s 5 cadenoma sl 05805 oma u= “asais benign

Sa slhi yxalsl o iz cadenocarcinoma 4l s carcinoma

0s5» malignant tumor in epithelial layer = 2= s adenocarcinomad
Say 52 0 3Y Ja glandular ) surface oS 3 epitheliald) 4 ¢ Uas
.glandsJ.

awai malignantde W omadh Liiss benign 4ss : connective tissueds-
(B8 ol il ) JEally (55 Jla (g 22y a Y ) ) sl 5 a3l ALY 5 sarcoma

@) sarcoma osS» malignant W coma ¢S« benignds :muscledy-
Al JUdl 5 connective tissued!
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s «blastoma vs5x malignant W coma ¢sSx» benigndy :neural tissued.-
ALl Ay

S sk (Hematologic malignancies ale JS& 4y N blood cancerds-
“ani (S (b 2 L5 myeoloid cell ksl I granulocytedy
((a¥) 2 a2 Ymyeloid leukemia s myelocytic leukemia
o= 3oke J plasma cellsdu <Erythrocytic leukemia ««s! Erythrocyted:
el (S0 L il S 1Y 5 antibodiesd giat: N B cells g 55 0 ¢ 58
B cellsdw »ils » multiple myeloma 4l (Sal 8 L s Multiple myeloma
s s «memory cell 5 naive cell 5 plasma s mature oS 3 B cellsd) 45
lymphocyted JS st e il 5B 5 T WA = l[ymphocytedu il jua
<lymphoid leukemia s' lymphocytic leukemia 4eu! ¢ 5S2 blooddb 2 sa sl
Jlymphoma 4«u o S lymph tissue s' lymph nodedw wils (S Sl
052 malignant ki aall il Ladl o
;e 55 4l malignant cancer 4 53 Uy 3 jualaally 51 A
1-solid cancer: formation of mass in tissue or organ .
paallBal ) 4 (S 5 Gusale (B udlS) (585 iy
2-Hematological cancers: cancer in blood or lymph fluid.
et (Kas
cancer in blood tissue and lymph tissue.

230l 55 4 0 S O blooddl OIS ) 1 5 saally sl sl =5 Lo g il sl
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Pathophysiology

-Pathogenesis of the cancer(carcinogenesis):

It is a process of the development of the cancer or process
by which the carcinogenic agent can cause cancer or process
of the transformer of the normal cell to cancer cell.

iyt S8 L) imy

cancer causing s carcinogenic agent 4w cause st 2281 ala Jern I
« biological agent s physical agent s' chemical agent oS 3 I «agent
¥ cancerd daphl 4081l Jsanagent J) de s b

Via 3 phases: Initiation phase, Promotion phase and Progression
phase.

J dphll 4180 J s cancer causing agentd! 43 (Sai (fea ale J<5 G-
:J%a g« malignant tumor

change in genetic material of the normal cell
s «malignant tumor e oS 43 irreversible oS »Y changed! 2
O A sl Sliall & malignant fumor oS5 Jlie &l ik g juay ) Giliall
.cell growth and cell division
:Jeatils phase JS ¢ i ¢ -

l-initiation phase: it's the first step of the carcinogenesis,
characterized by exposure of cancer-causing agent to normal cell
which cause alteration in the genetic material of the normal cell.
O A gsuall Qliall 3 jak a5 o uall Cunsal) Jalall aplall 4080 (o a3 iy
Jinitiated cell ks 4a 0 <5 5 cell growthd
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2-Promotion phase: second phase of the carcinogenesis,
characterized by uncontrolled cell growth and the shape of cells
is well-differentiated, and the result is increasing in the mass of
cells which called benign fumor/preneoplastic tumor/premalignant
tumor.

gie 058 a3Y S cinitiation phased Sy V) juay (Sae Y5 phased) ala
uncontrolled cell _»=:z 5 promotionds <& -, J initiated cell
benign oe Sa G daphall LAY 4l (55 7 LSS 43Ul LA 5 growth
Tumor

Jds» s initiation phasedu liall (e (e 515 8kl &gan s DSN ala Jern I -
tumor suppressor soncogenes L 5 ada (ol & anb JS (aasa 5o il
.genes

rds Gliall Laplall A3k ) e (S -

-oncogenes (proto-oncogenes):

control of cell Jei JI growth factor genes o5& lealane Cilis de gens
.division and cell growth

-Tumor suppressor genes:

G ornb e ol led Jla 48 () ey ccheckpoints & Wb g ciliadl J s
s damage of dna Jes clbie cliall Jsm s expressiond) s ¢ s il
(b e JS Gl I 401l gpoptosis

ol gm gl 4 e

Dnaly sl dpads Cms el Jagr Gl gl juay 5 ulSH Al G
overgrowth 4x:ills overexpression s overactivation s oncogenesJ:
«more cell division =

4a,lld jnhibition 4lsa: 4l ,& tumor suppressor genedh s_ihll Lxph L
S LA pay 4 s 4ial) 225~ oncogened! = checkpoints 44 sS4l
.benign tumor 4l dagiills adi 5 - ) las (38
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3-Progression phase: third phase of carcinogenesis, it's
development of benign/Premalignant tumor into malignant fumor
due to continuous exposure to carcinogenic agent so more
damage, more mutation in oncogenes and tumor suppressor genes,
more uncontrolled cell division so Progression phase occur.

benignd s ALl s &) carcinogenic agentd ) z3ke Ll o b
055 malignantdl das o G e oanball pa sl aa 05 reversible dolee 4l jua

055 Apalall 3 palaally Us ydi e 55 WA 5 metastasis us=: 5 irreversible
el e Calit IS

-Metastasis:

it's development of the secondary tumor or transfer of the
cancer cells from origin site to another site.

#b=as late time of progression stage « Js=: metastasisd ale JSd-
early time of progression < suay suilSll (e g1 5V (ans (A Gu il g il
.stage

S ¢ puillll (andlds Jaad (lie metastasisd! e slde V) b (Sae-

@ odie (55K e gyl SV origin organdt 25 se Sl (S EV A sy 4l
¢S corgand! A malignant cancerd! o3<5 4as chemical manifestation
=2 «<secondary organ d origin organ (s Sl Jil s metastasis e sl
Do 5 i€ 4 (&8 ) Lal) el e primary organdl 2ss se Jba juilSl
= «secondary cancer 4ew) 58 54l Ja) N U el GleS LS yuilS 8
San SN LuilSll (5385 G fwo cancers at two different organs 48 o<
& 4 Cajaiy lia gad Jani Wl 5 (ay yall e chemical manifestation Jyva:
wo organsdy g el die 35 50 HuilS
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sinfiltration La 5 a8 o Llee 4ld juay o Y cmetastasisd) wan clic-

o Agleall Luds Lea invasion s infiltration 4) (Saiy aal jall axs 448 cinvasion

Basn g JS ) aaiad ) sl 5 (amy o SDLadia iidee J o0 A3 Sty (5 AT aal e add
-Mechanism of metastasis:

advanced case of malignant tumor[Elsecretion of enzymes and
proteins which break down of proteins that protect normal cells
in surrounding tissue[@infiltration occur (which it's the transfer
of malignant cancer cells into surrounding tissue)angiogenesis
occur (formation of new blood vessels) B then cancer cells make
expression to adhesive molecule which bind to some proteins in
blood vessels also cancer cells secrete enzymes which break down
the proteins of membrane of tissue[@ cancer cells moves into
circulation[Elinvasion occur (which it's the transfer of cancer
cells from surrounding tissue of original site/primary organ into
blood vessels or lymphoid systems)Ethen cancer cells move from
circulation into heart B heart pump cancer cells to different
organs such as lungs[@interaction occur between the adhesive
molecule of cancer cells and the receptor of endothelial
layer Bl secretion of enzymes from cancer cells which break down
the membrane Bl leakage of cancer cells from blood vessels into
the tissues of lung (called extravasation) B then uncontrolled
growth, angiogenesis occur in lung[@ Cancer in lung (secondary
cancer).

.metastasisd s 2 ;
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‘CldaaMa

Sl= = superficial 5 inside the tissue 055 (S« origin sitedu smdilsli-)
Aty mla

Jiiy ~ ) < inside the tissue oS wilsll sl 43l olixs infiltration Sai Wl-Y
e oS4 5 superficial tissued!

Sad lal 4l 8 3aas 4y 503 dpe o) (0585 iy 5l angiogenesisd! dlee (e aagll-Y
B Ay ged e 5l (0S5 A (e WAL aa 855 -

-Causes and risk factors of the cancer:

s biological s & ) carcinogenic agent aalises 5l 5uilS Jaaty ) ClawY)
ccaused! 3! exposure sa: o ¥ udlS juay glie 5 physical ' chemical
Jaiiiy ¢lw 223 5 genetic materiald- irreversible change Jsa: ¢z <
.progression s promotiond!

laa ol

1-Hormones.
2-smoking.
3-pollution.

4-family history.
5-immune deficiency.

Al sl control Jesi different type of immune systemd! 43 ) sily oliaa g il ala
O Lty 5 &5 hua) A0l detection dex 7)) eliall jleall 3,80 <o cancer cell & oS 6
Jaxi Al HuilSl LA (Cman e lial) leall ataie ) i jall (e (K1 capoptosis Sa

Ll it Jeont uall€l 48 A Uiy om0 (558 Lo (Sae i el LA (14 eSCape

Lo i) age 50 canlyy e liall Sleall my e Cajatyail B pe () S eliall Slealld o )
.cancer escape leasl dalal a5 2 eliadl Sleall alteration o) oS dgila )
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6-Aging.
7-Other illnesses viruses.
8-exposure to radiation.
A g AL QLS 2 a0 Juadilly causesd) ¢ s

-Staqging and grading of cancer:

5 & Gl daas S 5 il classification dexd (See S5 Sla JDA (e
.metastasisdJ

-6rading: technique for classification of cancer according to type
and metastasis.

e aixi gradingd) dslee 5 (4 i L ald Il breast cancerdy s st
histologyd! e aldic] s sianiy 5 ahe 1533 5 Cumy 0 5Su  SHLll

-Staging: technique for determination of cancer, size of the
cancer, infiltration, invasion or metastasis.

:s» standardd) ¢Sl «stagingd! pasius 45 jha S 8
American Joint Committee on Cancer (AJCC).
:TNM strategy &kl lean!

-T stands for the size and local spread of the primary tumor (O-

4).

|slezy 5 cinfiltrationd oe (Sas 4l G e local spread 4alS (s
& J e e a8l JA e il classification

Zero:. nho cancer

1: small cancer
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2: moderate cancer
3: large cancer
4: very large cancer

-N refers to the involvement of the regional lymph nodes (0-3).

Jymph noded! Sl invasiond! e s 43) oliae
zero: no involvement/transfer
1: limited involvement
2: moderate involvement

3: large/extreme involvement

-M describes the extent of metastatic involvement (0-1).

Zero: ho metastasis
1: there is metastasis
¢ S il T2ZNIMO Saf blils o (JUa

indicate a moderate-size tumor with limited lymph nodal disease
and no metastasis.

LIV e b Jaty 43y Hhall i

-Diagnosis:

1-Cytological and histological methods:

A-tissue biopsy.

IR e Lellaiy clia 2y 5 (s0lid cancerd! Wle) sl oo de 221 Jiag
AL 33 5a 5o () Amplal) 318N ae Aall histologyd! sl 5 S g Siall
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B-Immunohistochemistry.

43) oLl & S ccharacterstic protien W o s<w cancer celld 4 B4 o
Al (5 S8 (gl sl il dualad) Sl s ) o i) g re (05Se 5 Ol sl il 48
4l gy udS (8 S Sl aantibody s sl on mix dew 83l 5 antibody
vl a4 antibody s Ossd o interaction o Al 5 (s
ofsdl Al identification

C-Microarray technology.

oSl (e die Lad) Slie ey <genetic materialdh U3l detection oe 3ke
oSl genetic materialdl sequenced! s me 58y 5 ¢ uilS 44 ) (SLS

-Q_)&-"-.’ 3 G’-..‘-‘H\

2-Tumor markers. (biomarkers)

it's characteristic proteins, which expressed on the surface of
the cancer or it may found in the circulation.

48 Aald iy » 4ll breast cancer (Fx b dals Gl g 4l S g 6 S
A Aald Cligi g Al (sl sal) udlS

4 54 Jantibody gusi 236 «antigen < characterstic biomarkerd)
Aald 45,k detection slew cha 20 5 HwilS 4 a) interaction Jba
Solese 3 CA 15-3J) Qe 7l « aa¥l adle alaa ) Jadd Cgllae Jgaall algy 5
Agd ALl 5810 3 gm 50 GeS a5 S L Jla ) breast tissue o< o ovas
coamy ae AN ) 5365 a5 i 5 cbreastd) ol AL 5l Il il Al y (Saa
== 055 Breast cancer i CA 15-3 (Ss 5 iVl Jisw ) o Jia

oo GSal 4l J5Y1 e Gl Ge breast cancer oe (Sai CA 27.29 S .-
.metastasis

CDJI g (e ands sl 4ala cd (e Sab S CD antigens oo (S Wl
Ao liall dmlall LA & (585 )

8y seally ALY ALeSH
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MARKER SOURCE ASSOCIATED CANCERS
Antigens
AFP Fetal yolk sac and gastrointestinal structures Primary liver cancers; germ cell cancer of
early in fetal life the testis
CA 153 Breast tissue protein Tumor marker for tracking breast cancer,
liver, lung
CA 27.29 Breast tissue protein Breast cancer recutrence and metastasis
CEA Embryonic tissues in gut. pancreas, liver,and  Colorectal cancer and cancers of the
breast pancreas, lung, and stomach
Hormones
hCG Hormone normally produced by placenta Gestational trophoblastic tumors; germ cell
cancer of testis
Calcitonin Hormone produced by thyroid parafollicular Thyroid cancer

cells
Hormones produced by chromafin cells of
the adrenal gland

Catecholamines (epinephrine,
norepinephrine) and metabolites

Specitic Proteins

Monoclonal immunoglobulin Abnormal immunoglobulin produced by
neoplastic cells
PSA Produced by the epithelial cells lining the

acini and ducts of the prostate

Mucins and Other Glycoproteins

CA-125 Produced by miillerian cells of ovary
CA-19-9 Produced by alimentary tract epithelium
Cluster of Differentiation

CD antigens Present on leukocytes

Pheochromocytoma and related tumors

Multiple myeloma

Prostate cancer

Ovarian cancer
Cancer of the pancreas, colon

Used to determine the type and level of
differentiation of leukocytes involved in
different types of leukemia and lymphoma

3-Ultrasonography.
4-Computed tomography. (CT)

5-Magnatic resonance imaging. (MRT)

.2 @\93‘9,,\“5\9314 3ala Lald 4 daang
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