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Back (Dorsal ) Side Of Abdominal Cavity
IC>Location ®Ilel

3¢ 6l b d18 bl XD
I1GStudy TRRIA Nephrology — ABIATS
’ICPSpecialist
Nephrologist — AWIALSIEC
CEILESH

Kidney Bean Shaped

STl D H3Tlel G %

K>>Shape 3D

Adult — 170 Gm Each

I>Weight dolel (Ae2lep 170 3ITaT)
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K~ eng ® -

cm
K> Thickness 3l 2-3cm
IG>Diameter <l 3-4 cm
G>Number JX2I0 2 Kidneys
K>>Functional Unit Nephron
PIATSTD SBTS @'GF_TF[)
K>>Covering 3MAR0T Renal Capsule (Y PYA)
i>Internal Parts 31AT¥ep oTrar Cortex (@icad), Medulla (AZc)
K> Surgical Removal 'Nephrectomy
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>Leng S

U=12Cm

ER3) St o (Excretory System)

K> Thickness 3l 2-3cm
IG>Diameter <l 3-4 cm
IC>Number S==T1 2 Kidneys
K>>Functional Unit Nephron
PRI OTD SIS (AIe)

I5>Covering Aol

Renal Capsule (Y PYA)

iG> Internal Parts 1A cd STl

K> Surgical Removal

Cortex (@icad), Medulla (AZc)

.Nephrectomy
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QeI (Cortex)

3J bt drEst a=d (Outer layer of kidney) |

&l Glomerulus 31 Convoluted Tubules TIT A & [(Contains glomerulus and convoluted tubules).

oGoll (Medulla)

3[c ol SfIAT 118t (Inner region of kidney) |

<18 Renal Pyramids ¥ [3TcTch? ol BIdAT & (Composed of renal pyramids).
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3¢, ot oS Medulla & 3ic? [FeId 9igp/fAiofer T3aeug (Cone-shaped structures inside medulla) | Gollecld

(Renal Pyramid)  |S3t Collecting Ducts 8Idl & (Contains collecting ducts). — M@;FLWD"L —_— ’;TQT} %TTGI ol (k
97 HidI '%Taéll
3[¢. <t arfetenr bIa/otct b DR <ht BT (Funnel-shaped cavity) |

(Renal Pelvis) 218 32 (Urine) @bl Ureter bl 31R 15T 2 (Transports urine to ureter).

Renal pelvic
stone




" Hilum ([8<1a1) | Hilum

1G> Kidney @bl €[-T 831 1191, STel A Renal Artery 3iG Sl 8

3¥ Renal Vein @ Ureter 8% foTchcia 3 |
Indented Part Of Kidney Where Renal Artery Enters And Renal

Vein & Ureter Exit..

' Calyces (bcilsdd) | Calyces

K> Renal Pelvis & SfST BICT 2MAQ, S Urine @I Collect B3

Pelvis d gl 8l

Small Branches Connected To Renal Pelvis That Collect Urine

And Pass It To Pelvis.

Left Kidney

Renal Hilum
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4 Kidmey - FBF 273 (Imoune Blaodd) P~

# (o2 T X Nep P\
) ; : - ii\wé/{dunlaﬁ///

# Wua, (F337 )

# Ketong , Ruotien, glucose

# NLJrvoag,n (AT,

# vaz Metal’s \ IR,

ureter—» 0

/
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NN
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/pyrami
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Nephrons

Renal
cortex

Henal
medulla

/ Pyramids
of medulla
Renal capsule
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Kidney Stone (3]« bt TeI¥) / Renal Calculi Pm"é"“’d i Kidney Stones
/ nBalante
Type Chemical Notes (aleclonen ( a el WJ)
oq Formula (foIT ST Kldney
C;Calcium Oxalate Stone T el ’ \(Ll( - &;f;}; (31
—— Bomf VIES
(SHicRT=IST SAFHATIT TeI) (Most Common) . \
-t OQSJ(@UFOWS |
~Uric Acid Stone High Purine diet ’
0'6/ CsHaN4O; |
ife afers werd) @i, e, Wfms) | Stones
Struvite Stone UTI ’
" MgNH.PO.-6H,0
0 4 /‘ (TcArsc gersl) (Infection) 3t Jreter

— Haxd Stons
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Surgical / Advanced Treatment (1?1 Fafepel / SHA ) /g, Sound (RIAY ) — M‘]‘W’“d . 1%

Toailfkeed]

iG> ESWL (Extracorporeal Shock Wave Lithotripsy) / Ultrasound

shock waves

Shock Waves @ 3 Trerst @t dlsar 812 oo @t 2 ot 21 )))

IZ> URS (Ureteroscopy)

e

Endoscope & Ureter/Bladder 31 STeb= Stone foTapTeAT SITAT 21

TIR
iC> PCNL (Percutaneous Nephroli tomy)

IS =Clol b fe1e 416 H TP BICT B¢ TAIDR [oThlcid & |

iG> Open Surgery (Ic= [icbn)

d8d Rare cases 3 |

Smaller pieces that
then can easily pass
through the ureters

Kidney stones

Ureter
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Kidnay

i
'H

Nephroscope

Lratar

Blodder
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Right Kidney Left Kidney

Renal Cortex
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Renal cortex

Hilum

Renal medulla

Renal artery Renal papilla

Renal vein W\ Renal

L — pyramids

Renal

f / \ Renal pelvis
columns

_ B
| \ Ureter _’

]

Fibrous
capsule

Major calyx
Minor calyx
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4 K}Lde
4 gau- Bladdu, . Hilum

Renal cortex

Renal medulla

ﬁccllazk] /4 "\ Renal artery ‘ “‘ ' ) Renal papilla

vl‘f~

»

Renal vein |
o Renal
@’(’ZOQJ A /:’ 4/ /' pyramids
" NS .
! | U\ . ‘
I \ Renal pelvis Panal
/ X \w ,.-> columns
/ \ Ureter
Major calyx Fibrous
capsule

Minor calyx
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" Nephron (ﬁsﬁﬂ) — Kidney @I Functional Unit

Nephron is the structural and functional unit of the kidney, MEDULLA
RENAL
ARTERY

responsible for filtration of blood and formation of urine. RENAL

VEIN
NEPHRON

AApict, [psatl bl TZAAIID AR DIRAID SDIS &, oll I DI

fereeicat (filtration) 3= 3721 ot fotatior AT 2 |

RENAL
COLUMN

N URETER
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Renal capsule

@R3) ST oA (Excretory System)

Renal
cortex

Henal
medulla

Pvyramids
of medulla

Nephrons
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£ Nephron (a1%lel) - Discovery

*Nephron was discovered by Sir William Bowman in 1842.

AAPioT bl Aol WX [AfCT=IsT dlstet oY 1842 & bt oftl

K> ST IR0 1%blel bl AR $1T Bowman’s Capsule 3a1ch o1l J= I8 =T

Kidney Nephron
Glomerulus
Filtered Tubule
blood /
glgfgge U\ Unfiltered ’ = ‘/'
blood\/{) ""', @&
%\ N "“«. ;
3 s w—— . =
* Number/ (m[) e .n\ vy
n = ~3l l
*Each kidney contains about 1=1.2 million (10-12 lakh) nephrons. srecer | N I |
. y . oo\
Jech [psatl 3f Taretal 10-12 A (1-1.2 Bifeteret) aAthlet a1Q SIA 2 |

Collecting duct

Urine exits duct —l
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1. WW (Bowman'’s Capsule)

2. DBIRDBIITS (Glomerulus)

3. Ja=er posicid aAfciopt (Proximal Convoluted Tubule — PCT)

4. 851 DI U (Loop of Henle)

5. GZ=I Pusicld silcTapT (Distal Convoluted Tubule — DCT) I'm

6. HABD AlADT (Collecting Duct)

Selective Osmoregulation Selective Osmoregulation

Ultrafiltration reabsorption (salt gradient) reabsorption  (water retention)
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@R3) ST oA (Excretory System)

(Narrow)

DGR (L

Bowman's l
Capsule I

Capillary Network I

Loop of Henle J

Glomerulus Distal Convoluted ‘[
(Capillary Network) Tubule (DCT)
Proximal Convoluted
Efferent Tubule (PCT)
Arteriole

;

st

|

l

Collecting
Duct

%//
?/

lj—Urine Flow

IL






Bowman’s Proximal Distal Collecting
Capsule Tubule Tubule Duct

Selective Osmoregulation Selective Osmoregulation

Ultrafiltration reabsorption (salt gradient) reabsorption  (water retention)



N[& KV ENTEN B ERE TR )  SsiH o (Excretory System)

;?:—q?
et
~—

KIDNEY NEPHRON Bowman'’s capsule

Distal tubule

/

Glomerulus

CORTEX

MEDULLA

Proximal tubule

Loop of Henle —

Collecting duct
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Bowman’s Capsule (ai3le1 dwger)  |Blood @1 qreidTep [eTeeicsT / Ultrafiltration Of Blood

m@w (Glomerulus) Capillary Network — High BP ¥ [eTe=2icsT / Filtration Due To High Pressure

PCT — Proximal Convoluted Tubule | ©lucose, Amino Acids, Vitamins, Water &l ~70% Yot 3IARMIOT / ~70% Reabsorption Of

(AT it aAfetepn) Glucose, Amino Acids, Vitamins & Water

Loop Of Henle Descending Limb — Water Reabsorption / Uletil ol Jot: ANl

(85Tt T o) Ascending Limb — Salt Reabsorption / A0l Tl Jot: TN

DCT - Distal Convoluted Tubule
(Bt Ppsicia alcton)
Collecting Duct

(THMED AlcTonn)

3o d Ph HdcTel, Aldosterone T 9811d / lon & Ph Balance, Aldosterone Action

Final Urine Concentration, ADH Action / 3ifdeT 3[A bl TeleTet, ADH bl JoTId




Glomerular
Filtration

Bowman's __3
Capsule
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Bowman’s Proximal Distal Collecting
Capsule Tubule Tubule Duct

Selective Osmoregulation Selective Osmoregulation

Ultrafiltration reabsorption (salt gradient) reabsorption  (water retention)
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Bowman’s Capsule (ai3le1 dwger)  |Blood @1 qreidTep [eTeeicsT / Ultrafiltration Of Blood

m@w (Glomerulus) Capillary Network — High BP ¥ [eTe=2icsT / Filtration Due To High Pressure

PCT — Proximal Convoluted Tubule | ©lucose, Amino Acids, Vitamins, Water &l ~70% Yot 3IARMIOT / ~70% Reabsorption Of

(AT it aAfetepn) Glucose, Amino Acids, Vitamins & Water

Loop Of Henle Descending Limb — Water Reabsorption / Uletil ol Jot: ANl

(85Tt T o) Ascending Limb — Salt Reabsorption / A0l Tl Jot: TN

DCT - Distal Convoluted Tubule
(Bt Ppsicia alcton)
Collecting Duct

(THMED AlcTonn)

3o d Ph HdcTel, Aldosterone T 9811d / lon & Ph Balance, Aldosterone Action

Final Urine Concentration, ADH Action / 3ifdeT 3[A bl TeleTet, ADH bl JoTId
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Human Urine — Properties (3iTe1d 3] &b 3[OTel3)

1. Color (331): 8ol UTcAT — Pale Yellow (Urochrome Pigment & @130l — Due To Urochrome Pigment)

2. Odour (3i¢l): c<bl Jaifeld — Slight Aromatic, T3 FST ¥eel UR 3lleTAl Sl siel — Becomes Ammoniacal On Standing (Urea

Decomposition @ @10l — Due To Urea Decomposition)

3. Volume (3W=Ida): afdfcet 1-1.5 cflc? — 1-1.5 L/Day (In Adults)
4. Ph (3 I=IAL): cAare1al 6.0 — Around 6.0

(8chl 33t =T — Slightly Acidic, Range 4.8-7.8)

5. Specific Gravity (AR5 @aica): 1.003 — 1.035




NCERT Science BY - Harish Sir @ 9] IS aF (Excretory System)

Normal Composition (HTleI YeCH)

Abnormal Composition (T eCH)

olet (Water) ~95% — Water ~95%

3cJepIST (Glucose) — Diabetes Mellitus 3f

SI¥=AT (Urea) ~2% — Urea ~2%

qIcTet (Proteinuria) — Kidney damage 3t

dol (Salts: NaCl, KCI, Sulphates, Phosphates) ~1.5%

Yard (Hematuria — Blood in urine) — Infection =T Stones 3

[opaiciolat (Creatinine) — Small amount

D 3131 (Uric Acid) — Small amount

fa=t a@olep (Bile pigments) — Jaundice 3

chictel a5t (Ketone bodies) — Diabetes / Starvation 3t

glollot/cdrsel o 33

(Hormones/Drug traces)

T DIRPIS (Pus cells — Pyuria) —

Urinary tract infection (UTI) af




NCERT Science BY - Harish Sir

Condition (3Td<2)

Ketonuria (chicls]iv=1n)

eaning (319)

312 3 hiclet arsIot (Ketone bodies in urine)

/Q 9] IS aF (Excretory System)

Cause / Reason (hI300)

Diabetes Mellitus, Starvation, Excess fat

metabolism
Uremia (ST bl 3 AT bl 3Mf2AhATr (Excess urea in blood) Kidney failure / Reduced excretion
Hematuria (13T 3[A 31 Yok 3T (Blood in urine) Kidney stones, Infection, Injury
Glycosuria (3ATSPIG[RI) 3] 3 3cebIat I Blal (Glucose in urine) Diabetes Mellitus
Proteinuria (AICT¥2) A 31 YISTeA bl BI=1l (Protein in urine) Nephritis, Kidney damage
Bilirubinuria (f[Icf=laae) 312 3 [a=1 aoiep (Bile pigments in urine) Jaundice, Liver disease

Oliguria (3fcTayi¥am) 3121 bl STAT bt Blall (Less urine output) Dehydration, Shock
Polyuria (@lct={=) 3121 bl 3T 31feleh Blail (Excess urine output) Diabetes, Excess fluid intake

Nocturia (ellcrgie2)

A o AR-AR s[A 31T (Frequent urination at night)

Diabetes, Old age, Kidney disorder



