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Anatomy of the Kidneys(&! & 2| oll £+ &)
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Anatomy of the Nephron(lW|ZE2| R =)
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I1l. Basic Renal Exchange Processes(/| = & ©!

MEO WE JHE)

Glomerular filtration( A2 Xl O 1)
Reabsorption(Xi S =)

Secretion(Z tl)
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Filtration(04 1)
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Glomerular Filtration(AF=* Xl 04 1t)
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Starling Forces Favoring Filtration
Across Glomerulus(At 72Xl O 2t E




Starling Forces Opposing Filtration

Across the Glomerulus(At=2 Xl O 1t
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Glomerular Filtration Pressure(At— x| 04 1} &)
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Glomerular Filtration Rate(At 2 Xl 04 1t =)
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Filtration Fraction(d 1} &=&)
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Glomerular Filtration Rate( At Xl O 1t =)

125 mL/2 4zt

HE0|SE = 625 mL/=

sol M=ol AR kg = 125 mU/2
2= =
125 mL/2 _  mre
\ 605 mL/= 0.20 = 20%

625 mL/min &%t
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Filtered Load of Glucose(®Z &= & 2| OF 1t

GFR =125 mL/min

&8 XY 55 =100 mg/dL =1 mg/mLa

Lo Hiut=l 2ot =

(125 mL/min) x (1 mg/mL) = 125 mg/min



Regulation of GFR(AF A O] 1t= 2

12 180 L2 &X[IF it =
12 1.5 L8O AH0| B (<1%)
01 0t | 99%01 &40l THE %

AP ksl &2 s> E 2 &2
=2 St

MXH s L & &S



=)
S
=
<
Y
LL
O
Y
@)
-
O
e
©
S5
(@)
)
Y

Lield, 2eld JI&



_ _ o1 A
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Effect of MAP on GFR(AF2 Xl O 2t=0ff CH &t

BosH2 2 =2 4)
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GFR: Myogenic Regulation(At= Ml O] 1t =:
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Extrinsic Control of GFR(AF X O 4= 2| 2
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Normal Rates of Filtration and Reabsorption(& 4!

HiUtEdt ME+F)

=3
ol = M2
- o = OfotE 2alze| EsE
e 1785 L/Y 99.2
800 millimoles/¥& "
o /Y 800 millimoles/&
933 millimoles/¥ o
» 467 millimoles/¥
25.20 moles/& o
. 25.05 moles/&
720 milimoles/& s
., 620 millimoles/&
540 millimoles/& o
- 530 millimoles/
18.00 moles/& o
. 17.85 moles/&
4.320 moles/& B,
4.318 moles/&
>09.9%
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Zrg 0l5= (mg/=)

300

200

100

0 100 200 300 400 500 600
Z-Yol g¥ sk (mg/dL)

J2 1816 3 EEY sEo| #4EMe| EEHo| o HES, 2.
2HIZ2 ofni8et HESS AloI9) Rlolck GFRO| 125 mL/20= &y st
Chn 7T EER0] A0 LiERE| SOl "0[2 I AIFIXI300 mo/
0ol ELBHR| B=Ch
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Proximal Tubule Reabsorption(Z
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Water Conservation due to Loop of
Henle(3dlD2l0ll 2l&t =2 B=
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V. Excretion(Hi &)

Excretion rate(bi & &)
Clearance(XM &)

Micturition(bH &)
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Basic Renal Processes(& &

M2

12 mmole 15 mmole 9 mmole 9 mmole
=& 2 22 AL 2
150 mL H,O 150 mL H 5 mL H.0O . 5mLH0
:
| |
| |
| 1
! |
! 1
! 1
| |
| 1
! ofni2 Sy} =ZC TR Haz
I 1 :
T I 1
2% | 12 mmole 3 mmole 6 mmole = 9 mmole |
] I
T + + + J
22 ! 150mL 4 0 mL L usmL = 5 mL I
I
I 1 .

TEMSY

% 18,18 19| 471x] 7|2 2HES LIEHH JHEE,
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Clearance of Inulin(O| = 2! 2| MH =)

A=SH UL D HE=L 28I 85 20 LEX
L2 2EO HAS = GFR
ACHOZ A E Ol=el9 2= (0t 2= o ot
2ot
&2 = S £6t2 = GFR x P,
excretion rate GFR x P,
Clearance, = = = GFR

plasma concentration

P



Clearance of Inulin(0l =&/ 2| M H=)

0.5 mmole 0.5 mmole 0.5 mmole 0.5 mmole
=a| =3 =3 =a)
2 mL r 2 mL H;;O

125 mL H,O 125 mL

’ ’ 1
{ Sl =S i Ad
L
]
gx , 05mmole 0 mmole 0 mmole 0.5 mmole
1 ojsE ol=gl ol=2l ol=2
I
2 125 mL 0 mL 123 mL 2 mL
1
C HiE=E o=l
Ol=8 = | U2 mEEt = Ol = GFR
Mg Sixiaf e
BOooOo

T2 18.19 olsle] MAE. ols22 MELE 27t EIX| ieo2 EuiEgo| ofngnt 2t Jeja2
O[22 M7E = GFR = 1256 mL/=Z0|ct,



Inulin Clearance(0l =gl 2| HlH=)

(Uinulin)(v)_

P

Cinulin =

inulin

(250 mmole/liter) (2.0 mL/min)
Cinulin = =125 mL/min
(4 mmolel/liter)




Use of Creatinine to Estimate GFR(AI=* XMl (H U4=2

=X5tJ| fst 2AIOLEIQl AFE)

J20tEl = 2= AL &=

>
op

=4| &
A2 Al | =2 “sSEHX|”
HAHAEE2 AF2HHUESECH 242 221 140mL/min
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[if
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Clearance of Glucose(Z =2 HH=)

AXE| WELE = SEO HMHE=0

U, xV (0 mmole/l) x V

Clearanceg = = = 0 mL/min

Py Py




Clearance of Glucose(Z =% 2| Ml H=)

AE42t
25mg L Omg
22 .1
1283mL ! 2 mL :
H2o T HQO :
R 0 mg g/ .
Mg | T | olmmsemm | T OMUE
() Z=2 HHE
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Clearance of PAH(PAH2!| M| H =)

0.5 mmole

I
I
!
25 m : 2.5 mmole
=8 PAH PAH , PAH
4 mmole/mL 125 mL | ,' > 2 mL H0
| :
| :
. 1
’ 1
' 1
: - A :
I I 1
25 : 0.5 mmole _;_ 2.0 mmole '_ 0 mmole ; 2.5 mmole :
: PAH | PAH ' PAH : PAH :
1 ! |
1 ] . 1
Az 0 WBML 1 oml L 8mL L 2ml -
= 3 H0 . H0 : H0 ! H.0 :
! | 1
[=]
PAHS] 25 mmole2] PAH SSmmele Batles oo L
HHEe = | 2 gatst sAE = - 5 mL/&
(b) PAH2| HHE 4 mmole PAH/1000 mL H.O




clearance PAH 625 mL/min
Renal blood flow = = = 1136 mL/min

1-hematocrit 0.55



Determining Fate of Solutes in Renal

Tubules(& Ml =2 H0 U= S&2 =28 28)

&

HH=E >GFROIH =&0] =4S
HNHE <GFROIH IHEa+=Z
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|0
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Clearance of Common Substances(= & 2| Xl H &)

H 18.3 MM ®2l=l= Y5 SEQ| H7HE

M7E AEe] dx XM2|2F

=3 (mL/&) (HS= E= 24
PAH 650 =H]

A|otE|H 140 =]

Ol=2 125 s

s 12.0 S

A 1.3 S

LES 0.9 S

I 0 ME=

*GFR = 125 mL/&. AM780| GFR=ECH 2 AA| 24|17t LojLiH, MAHE0]
GFRELt o™ 4| 71 LojLicl,
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Anatomy Bladder and Urethra(2 &t 2 £ 2
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Micturition Reflex(bH = Bt At)
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