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Overview of the Cardiovascular System

Volume Distribution

Distribution of Vascular Resistance

Brain:
Q
Vo,

Capillaries
(27%)

Emall arteries Capillaries (5%)

and arterioles Heart in diastole (7%

8%) —"p
Large arteries (79%)

Low pressure

Pulmonary 2 ' Aortic pressure: 120/80 mm Hg
artery pressure; : (mean pressure
25/10 mm Hg = 95 mm Hg)
(mean pressure { ; A PAZTI Ko z
15 mm Hg) ey Coronary
> circulation: o I-Koz
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AIMATOz

Liver and gastro-
intestinal tract:
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Skeletal
muscle:
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VO,

Skin and other 8¥gans
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S):aff a?st 5 Renal efferents
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APAZTIKOZ Preload angiotensin |l
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AIMATOz
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AtTaywyo
apTnPIOGAIO

Marcello Malpighi
(1628-1694)




H €vvola Tn¢ Kabapong

GFR = napoxn
npPoOoupou
125 ml/min

FILTRATION, REABSORPTION & FX( RETION

1 RPF = 600 ml/day
C aplllar) Filtration Pressure l_l

Prane — *l S

Kiom

GFR - 180 L/day

Tubular (-,w
Epithelium

Urine ()utpuli A\
1.4 L/day




Normal
Kidneys

|Muscle
Mass

Diseased
Kidneys

Serum creatinine (mg'dL)
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Glomerulus CXP — va
Bowmans capsule C — Uv / P
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—— Collecting
Loop of Henle duct

Proximal tubule




Tutrog Twy Cocroft and Gauld

(140 - nAikia) X Bapoc o Kg

(/2 :ﬁé N 85 t\; ) X KpeaTt opou

S ¥~



eGFR (ml /min/.73m¢)

eG FR (mL/min/1.73n¥)

eGFR (mLimin/1.73m")

¥ = 0000 44 551

r=0.775

e -HAKKia

=]

-®ulo
-OuAi
-Kpearivivn

W o4 60 B 100 130 140 160
mGFR (miimn/d, 73nr)

e R 20 i L. T

eGFR (mL /min/l.73m’)

¥ =, AT 1A
F =070
B =m0l

O& & B0 00D 520 140 ED RO

miGFR (miimind. 73nr

= O8] 555
relTis
P =< Y

]

x40 &1 M 100 LI 143 180 180
mGFR (L dmin/. 73n7)

i FRE A0 i L Ty

¥ = QLY e 0L
rel TR
p = 0,000

]

| G |
M O40 &0 B 100 130 140 160 180

mGFR [miimn?. 7307




\<60 ml/min yia > 3 HNVEC \
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Stage | Stage |l Stage Il

Kidney damage with Kidney damagegf Moderate
normal or ™ GFR with
mild VGFR

Glomerular filtration rate (mL/min/1.73m?)

National Kidney Foundation. Am J Kidney Dis 2002; 39(2 Suppl 1):S1-S266
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Often No
Symptoms

High B/P,
Protein in Urine

Anemia, Early
Bone Disease

Fatigue,
Swelling, Nausea,
Vomiting, etc.
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STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5

Below normalto Mild to moderate.  Moderate to Severe loss of Kidney failure
mild loss of loss of kidney severe loss of  kidney function ~Dialysis
kidney function function kidney function

Stages of CKD
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&4 Percentage of 5-Year Clinical
il Outcomes in Patients With CKD

Stage 2 Stage 3 Stage 4

End point eGFR 60-85*  eGFR 30-58* eGFR 15-28*
(n=1741) (n=11,278) {n=T777)

Proagression to
HH'I%I: 1.1% 1.3% 18,9%

Death 19.5% 24.3% 45.7%
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Urine AER
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Urine AER
g Ram <30 30 - 300 >300
Urine | | =AU o00¢
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r”ratio
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AER=AIbumin excretion rate CR#¥ =creatinine
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EIAH NEOPIKH2Z ANETAPKEIAX

- EEEANiCOETAI EVTOC WPWV-
NUEPWYV

- EEcAicoeTal evToG
NUEPWV-EBOOUADWV

5 EEcsAicoeTal EVTOC PHNVWV-
ETWV



EKTIMH2ZH TH2Z NEDQPIKHZ
KAGAP2EQ2 2> THN

........ O=EIA NE®PPIKH
ANETTAPKEIA........

NON-STEADY-STATE
CONDITIONS



MH-OAIFOYPIKH
ONA

OAIFOYPIA

ANOYPIA



«0» oUupa -> «0» KGBapon




EKTIUNON TNG VEPPIKNG AEITOUPYIOG OTAV
OCEIA VEQPIKN AVETTAPKEIA

s PuBuoc peraBoAnc TNG KPEATIVIVAG Amo
NUEPA-OE-NUEPA:

< 1 mg/dl = oxI nTANpNC avenapkeia
1-3 mg/dl = nAnpnc avenapkela

onAadn GFR < 10 ml/min
> 3 mg/dl = paBdouuoAuacn




AKI RIFLE Criteria: ADQI |

GIR Criteria*  Urine Output Criteria

Increased SCreat X1.5 or | O < Sml/kg/h
. GFR decrease >25% | x 6hr

R High
Increased SCreat X2 | O < Smlkg/h Sensitivity

Injury or GFR decrease >50% | x 12 tr

GFR decrease 75% x24hror

Falure  SoR SCreat Sme/dl| Anuriax 12hes
Acute nse 20 Sme/dl

Increase SCreat X3 | O < 3ml/kg/h g
S

High

Persistent ARF** = complete loss Specificity
of kidney function >4 weeks

- End Stage Kidney Disease
ESKD (>3 months)

Loss
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O&eia
owAnvapiakn
VEKPpWON
(85%)

2" EpwWTNON

Tubulo contorneado proximal

Tubulo contg

Capsula de Bowman distal

Bucle de Henle l

* Segmento grueso
- Segmento delgado—l

Conducto
colector

ZNEIPAPNATOVEQPPITIC
(5%)

A1GpeCcOG

Ne@piTIC
(10%)



NMpoveppika
aiTia




Yrnooykoipikog  YEPLOATOUEVO

ITison, Evoynvwong



AITIA YNOOIKAIMIAE (1)

s Alpoppayia (Tpauparta, EnEPBACEIC
KAM)

s ANWAEIEC AMO TOV YAOTPEVTEPIKO
owAnva (gEUeTol, OIAPPOIEC,
yaoTpoppayia, EVrepoppayia,
NAPOXETEUTEIC)

s ANWAEIEC AnMoO TOUC VEPPOUG
(xopnynon d1oupnNTIKWYV, WON®TIKN
dloupnon KAnN)

s [1EPIPEPIKN ayyelodlaoToAn (onwn,
avTIPAEYHOVWON KAN)



AITIA YOOI KAIMIAZ (11)

s ANWAEIEC ANO TO AVAMNVEUOTIKO
guoTnua n/kai to ogpua (aonAoc
OlAMnVon, MUPETOC, EPIOPWOEIC,
eykauuara)

» ANWAEIEC OTOV «KTPITO XWPO>»
(e1Ae0C, paBoouuoAucn,
NAYKPEATITIC KAN)

s 2TEVWON VEPPIKWV ApTNPIOV N
ayyeloonacpoc (avaiobnTika,
NNATOVEPPIKO CUVOPOUO KAM)



2UUTITWUOTO KOl CNUEIQ ETTI
UTTOOYKOIUIOG

s 2TEYVO OTOMA, Oiyd, KOMWOon

s ZaAn otnVv opBla oraon, JUIKEC
KPAMUMEC

» KoIAlakO aAyoc, npokapolo aAyoc,
ANBapyoc, ouyxuaon, Crnacuoi, Koua

s EAaTTOUEVN Oonapyrn, OTEYVO OEPHa
Kal BAEVVOYOVOI

= OpBooTaTikn unoTaon, xapnAn Korl
Kal Nieon EVOPNVWOEWC




efferent
arteriole

afferent
arteriole




¢GFR (mL/min/1.73m") (95% CI)
Number of patients

Pgc = 60mmHg

Pgs = -15mmHg

afferent J-[Gc =-29 I'I"II'I'IHg

arteriole




AITIA EAATTOMENH2
KAPAIAKHZ NMAPOXH2

= Ep@paypa |Ju0KC|p6|ou (avsnaszla
avTAidc, 5UO‘)\€ITOUpYICI N pnén
BNAOEIOOUC LUUOC, ENIAWUATIONOC KAM)

s YMNEPTAOIKN Kapolonabela

g Muompélonaeslaq (puompémq,
UNEPTPOPIKN Ao paAKTIKN
Luokapolonabeia)

= BaABidonaBeiec
s MUEWPa aploTEPOU KOAMOU



2 UUTITWHOTA KAl GNUEIA TNG
KOPOIOKNG OVETTAPKEIOG
= AUGCMVOIa TNV KONwWaon, opbonvoia,

VUXTEPIVI MApPOEUOUIKN OUCHVOIA N
Brixag

N AiL|JC|

, 01ONUATa oPUPWYV, AOKITNC,

NAEUPITIKN GUAAOYN

s [AXU

s YMNOT
NVEU

s Auén

Kapodia, KAAMAoTIKOC pUBUOC

DICOVTEC OTIC BACEIC TWV
IOVWV

uevn KOOI kal mieon evo@nvwoewC



OepPATTEUTIKN TTPOCEYYION 0COEVWYV
ME TTPpOVEPPIKA aiTiao ONA

MEIWPEVOC AUENUEVOC
eEWKUTTAPIOC EEWKUTTAPIOC
OYKOC OYKOC

s AVTILUETWMION = 2TEPNON AAAToC Kal
APWTAPXIKNG AITIAC UdATOC

s AvanAnpwon Ue s KapdlioTovwon UE
aiga, nAacpa, KATEXOAAUIVEC,
KpuoTaAAoEgIdn N evOOdOPTIKO
KOAAOEION LAaAovi

olaAupara = AloupnTIKG



[lpocoXN OTOUGC OVOOTOAEIG TOU
2 UOTHMOTOG PevivnG-AYVEIOTACIVNG

Intrarenal Effects of Cale Intrarenal Effects of ACE Inhibitors

Channel Blockers
Dilatsan of:

Atarend Aitenove Oy

‘Au

Ayysiotaoivn |l ACEi. ARB'’s




[lpoocoxn ota M2AD
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Acute renal failure

Prerenal
causes

Tuoular

Necrosis
Ischemia Toxins

(50% of cases) (35% of cases)



Vulnerability to Ischaemia

Blood flow, —_\
4.2 mVmin/g +

Macula densa
Cortical labyrinths

Medullary rays >T\

Blood flow,
1.9 mlUmin/g ==

Inner
medulla |

="

Medullary thick
ascending limbs

Renal vein — —— Renal artery

Brezis M et al. N Engl J Med. 1995;332:647-655. Reprinted with permission.




Causes of Toxic Acute Renal Failure Associated
Cardiological or Cardiovascular Interventions.

Antibiotics
Aminogalycosides
Sulfonamide Cotrimoxazole
Quinolones
Amphotericin B
Acyclovir

Anesthetic Agents
Methoxylfurane
Enflurane

Contrast Media

Heme Piaments
Myoglobin
Hemoglobin

Miscellaneous
Dextrans
IV gamma globulins
Mannitol
Cyclosporine




i
Interstitial
nephritis
(10% of cases)

Tubular
Necrosis

Toxins

Ischemia
(50% of cases) (35% of cases)



1)
2)
c)
4)
5)

6)

Almia Alapecou Ne@pITIioag

dappaka

NOIHWEEIC
2APKOEIOWON
Sjogren’s syndrome

Evonpikn NegpponaBeia Tov
BaAkaviov

Chinese Herb Nephritis



Dapuaka kKol Aiauecos NePPITIG

B-AGQKTAUEC [.X. MEBIKIAAIVN, MEVIKIAAIVA,
KEQPAAOGMOPIVEC

Pipaunikivn

dapuaka e couApopada m.x. PoupoceNion,
>oUA@apebo&aloAn, ZouApacaAadivn

> InpopAo&aaivn
Mn oTEPIVOEION AVTIPAEYHOVWON M.X.
(PEVONPOPEVN



AOCINWCEIC Kal Alauecoc NeEQPITIG

s Legionella

= Leptospirosis

m Streptococcal infections
m \Viruses



Acute renal failure

S
Pre RNy Ty Postrenal
cat  Y5¢ 28 A causes
Tubuiar g Acute
necrosis | $2 S glomerulonephritis

(5% of cases)

Ischemia
(50% of case



Nephritic Syndrome -
Low Serum Complement

Primary Nephritic Syndrome

- Post-infectious
Glomerulonephritis

Membranoproliferative GN

Systemic Nephritic Syndrome

- Systemic Lupus
Erythematosus

- Infectious Endocarditis

- HCV-associated
cryoglobulinemia




Pathogenesis of Crescentic GN

s Type 1: anti-GBM Disease

(@3 chain of type IV
collagen)

s lype 2: Immune Complex
Diseases

s TYpe 3: Pauci Immune
Complex Diseases
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ollecting system Hydronephrosis

Ureter
Hydroureter

Bladder /
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ITe 10 09 20 1 TIME 12: 393
LOC, TSP

27
-

SECTOR
DEPTH 12.3 M
FRE o

Normal renal ultrasound MNormal renal ultrasonogram  yrinary tract obstruction Renal ultrasonogram
showing the renal outline and the normal width of the showing hydronephrosis due to urinary tract obstruction.
renal parenchyma (RP) which is represented by the black The collecting structures (CS) are distended by fluid,
area between the renal capsule and, in white, the rather than being closely bunched together as in the
collecting system {(CS). The collecting system structures normal kidney. This study was performed in a renal

are closely bunched together. transplant.




OcpaTtreuTika peTPa i ONA

[Ipocnabeia JETATPONNG TNG OAIYOUPIKNG
o€ un-oAlyoupikn ONA

IooCUyio uypwV Kal kabnuepivo Cuyloua
AvaAoc diaiTa, XapunAn o€ KAAIO
[1EPIOPIOUOC MPOCAAUBAVOUEVV
Aeukopuatov (0.8 g/kg Bapouc)
AnoQpuyn VEQPOTOEIKWY OUCIWV
[Mpocappoyn 00COAOYIKOU OXNUATOC
PAPUAKWV



Totmocg 0paonG OlouPNTIKWY
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100%

Fig. 7-2. Normal distribution of reabsorption 85 a percent of the ultrafilrerable at the
glomerulus.



ENAEIZEI2Z EZQ3 OMATIKH2
KAOAP2H2

1) KatakpdaTtnon uypwyv —
Kapdiakn Kauyn

2) HAEKTPOAUTIKEG DIATAPAXEGS

3) ZoBapég diatapaxég tng OB
IC0PPOTTIOG

4) OupaipiKf CUVSPOWN
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