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Human Physiology : Wastes & Elimination

it =i arzet (afsfam =nf sst ) 241 313 (Key words)
(uzsgwrWW} ) 3= 0 5= Fifat
1 IR ) SR 5
(anfRer= 1450 ml ) O (& 1 eRTer Jmsrrad
0 TP (4 T O @ FAATE 1 foefRSers wad
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S0 O AR G0 0 SyEeeeaE
0 AR gt 7 erEERcm
@ 0 eifEe aifet 1 FGER
FoAf6feyEE =1 (catabolic metabolism)
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@3 FE MR T ARGEHNLS S
idte @b wd @ @ efem
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L8 Grfem - TS 4@

bR

eifarwa m &F1F I v (Different Types of Waste Products of Animals)

TREGTEES @Mt A @7 A€ (Nitrogenous Compound or Excretory Products) : ZSfaal,

3T afste, syt @i, Fefee affte 71 e wfefae st ufste @ Seom = |

v *mid ffey andive s affs fox warma -

3. TORAGBRE (Ureotelic) : @7 21T BRI @ MG o1l 302 | AT WPIR 9%
e ¢ AYHT A |

<, RTINS (Uricotelic) : 999 1N 3T Gt @ve *mid ReE o @ | @ -
%, A4, B, nf esfe |

9. SUTCAATG @ (Ammonotelic) : 933 T SRS @ W14 X S719 FCR | (T -
T3y, @1 ¢ g |

fgae® (Bile Pigment) : TFLS e (@RS FawR AR srnae s f[fawe ¢

fifereifen e freaes o =0 |

IV (Sweat) : §LF WIAZS THAFTS (sweat gland) T Teofy 2 IR AR (0ZF Sefae A1,

<ffe 7139 @32 oy “Afae TRfa fofe =

I CIREHIRC : A AR A1 Irewirica e S CO2 wa 5 TP (AF (T0RA

W37 [ofe =7 |

FI WISI JaT : WCF Teoy g At g ¢ Fymbrmeie awad @va *widf B Seog = |

TIYCEF (A5 SH (Human Excretory System)
@54 *mid NHMTTE &= Temiez @IHT@ WS ©F a0are T @sTes Y Ao | 93 T

S o Sl (b MY SIS W) | 1 0 ©F @ve “vid ifey farend Sy ¢ ey o

oxf §T (SIN(5?

o5 ff 38 A (i S S N IR
Toita SRES | T7 TR0 TPCSA IIFIAR 1A

T fTETS 27 | TR W TRFIR @ I (AT G, T, 7P, (RfEla Tenfa) e
Fler 4 |

A @voE fgfafie et e afde-

S, GICETG] J@ : TS Ya 0o TF;

2. FICEG! EEFIE T TBCADT : @ (A0 TAF AT I3 Jarferrs @t 303,

0. 930 Y@ : Y AARFONI T A @32

8. 3% Y@l : JaRfE (AF JACP (TRA AR Fvw IR

. 99 (Kidney) : WWWWﬁQWW@‘umbarreglon)GWG3EW a?ﬁm

mmmwwmtﬂww|w

MATS SAFG! 4 A0S Weo! | 97 AT Twe, foeraz e waws |

3. @67 e a1 FB@OR (Ureter) : JFA (ST (03 B a0 BTHAT QB (07 2PpiSes!

S 2 (@ e JaAfre TS qre ois RV I | ATSrS A ) A 3¢ GfSRtE | @
A J@ (ATF TAUeTS I@ AR I | | 91 QA @A (A SSROI (ofd o7 |

©. J@9fe (Urinary Bladder) : J@oifer sifee biafAf*8 @92 (@ (detrusor) e Safoes cAfd

fiw of5e «3f farwidrerm ofr Rers | @f6 raws o (@A a00-a¢o RfEfEER Ta grae
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TR *HATSG : T8 8 FrwmT

TS AL | O Wro-00 RfEfRDH Ja JafFs
TNl ARSI 2RI ST | Y@ AT «rRe
T ¢ WA W [EHT a1 97 I |

8. Y@wife I BTTALT (Urethra) : *FW
TaLfETR IS (UTF Y@ Teoty 2 oo w4y
T SR T (1 oS @3 fema T IRw
TTE | A8 [WHF PP @ A WG oS-
cifofoR | @RimeR Tt o3 0 fema
TG (ARF A2E T @32 93 A W4 9.6-8
CIFORBR | Y@ (03 IR e T4 97 g4
I | SRG AFET 2R W A Wz
3w [ 77 |

@ 6T 8 I\
TGS W67 : e @ D, s e
Aol A Je A AT “@” FeUE TS GIR
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g v. : TTFT @HST

IEG AN I | 9IRS @ W do-33 GIFHRTER, oF ¢y AR g FTg ©
G | araaba oo EHFea SEo=590 &R 93 TATTCR Svo—>¢o AN (Fad AL e Bea
oot e waee | Sawe TR SISTE TR (hilum) 03T | FRATR T47 fex TVEOR @ @@
i e - 93 @ 1 ¢ Y @ AR FW | @ AR @ B R Rw @
f‘\'m|’f°’1‘f'§ﬁw(capsule)mmmmmwmlmwm
ST &Y (adrenal gland) 3R TTT MM of SR FAFS AF |

WA : wmﬁwﬁ;wwa cmnq%w IR RIS TAFFS AT NS FHH

(cortex), VLA A & A0 CNGe|
(medulla) 932 W@ oS
(pelvis) |

I@F TR 8 T TEW @AEF
Bopre @3 SRy @FE FAATE (<0
GrTde (el TW)(8 (Fa SR e
FEH e |

FEER 5 2 @ qes (Gngent
wel y-3fb Prifie wigfen wer fm
e | geEn @ @M PRIRT  (renal
pyramid) ) GFER FEFEE T €
TS A arwslb fafie fffe =
frafiten et At FHET s, W@
so-2¢f feug® ol a1 AW (papilla)
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@lﬁ@ NET ST

Y GfeEm - fTom @

F @ (S @ | M2 @ @ Prfirea Sneee a:ramf%r

g WL BT IO (G IO ST FCACR | AGTANS = —— G A

(A& F& (renal column) 6 | /—*m
@ OIS WAZS VoA WG Tow e CW“”

FIAEE WO GAifae e SfFae @ @FE e

(renal pelvis) NN FACZ | oW (oG Tom e
IO -2 Fo g | 93 W -0t =tw
24 *141 q CTSd FIEH (major calyx) T 2o |
e wifere free T o (b-38f6 Wigww e
(minor calyx) Ff® IR | L& Y@ B A YA2 ©f G
et R TR PN T I | QR (AF @
e’ T T @ (oEfen Sfewy @ TEHIE
fEe = | FNfers, (Al @ 3BT A W @

fo@ v, : TTRW @36 37 (fam)

CAR ALIHTA SAW AF TR o3 1@ Jaeifer s «ifvs =3 |

o
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20,
°8.

J@d F19 : Y S JCAF A4 I e «ft fagfafs R[fey are s 303 A |

Wea AN : 37 U RAE T Ty eemiderE, @ER-2tfae afte, fEwiie
2ol Y@ 3B WG M2 (F ([ I (7, T 9% 0% @ Afeaifes 27 |

AR i STae i e D < (SPeaaeEe): (1R v wfe wrefeee vem @ 2
3 @ Y@ Cofd Fta W Af7 Wl A T @ ffEa W J@ (R AN el I@w A |
AT AR ST : 39 (A0S ey O amid, ovm wmid, aes, Sfefie febifim, e3x s

T AXFS TW; JFA TG TS (03 Wofws B ¢ syifie «ffre womifas 27 |

Y @ FIA NS IGW T4 1 p fwrae : 3@ ozd w79 @ IRIREAGI WAt fFREeR
TG -1 SOl SO ARSI I | | not IF I 9 A I | JAHT- 070k
TR el fAmad : 3% A0 e, G, setrm Tenf A e waraw et fmad 0 |
Sfeae fmad : 38 R 76 ¢ FE-Hpe fewafds vt fmad = |

F&51% fgad : o iifaa el fraeas g, f[feq @mies AR 3@ Fesis fReaEd 3 |
ST TAMI WS 714 : IF TS TS ¢ FSF AP TomIw S A |

TACTI T_ATH iﬁ affgtoafes (erythropoietin), (281371 (prostagladin) @32 SFESTBART
(angiotensin) T Seofy 27 | @REIFTDS GRies (RBC) Bt Smio conarmi> (2 (/-7

. GEIET F99 : I8 @A (renin) IR FAY IR A IS LA TCS |
s3.

@IfreBTIR™ (Homeostasis) : I8 79 (AT Sy TAWWEAT I§ APTRY I (AR TS
Afarae fgfoda ane |

TN STHTART (Gluconeogenesis) : A T SR A I= YRIetETtm afey
c2fon @ e (At =t TeoAms I | 9T IF &R 0% TR TR FICS AR |
TR : @ (TR A, JrFre 8 S @i AmsriraTeR e wies | BB ro
TGS TT 8 WILS 15+ : J@ fOBINA-D GF IEEA Ft Cofare ey ofit A | fBifiE-p awe BRE 1)
BRI Q! a8 | SRR Z0S A5 B A |
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% % ¥

¥ [squamous

T AATeg : 78 ¢ fFrwmw Jv9

BISER A 13 (Ultra Structure of Kidney) - (F&«

@7 T ¢ FIYF GFIE @FF (nephron) ITA | TEA ATSTF J0F S0 TF (AF S TF
F TR 2T T o o @ ¢ CLA. W @ ReT Aree @ (W AfEerEn
FAfafreed vy fF.f. (A1 23.¢ T2e)- e @ 719 TR | 93 T ey smnds [ cva o
e zrTe | 3 TG 2fs G 7% @ y3e 7 . o e ofepe =@ | @ sv% AR
SR e e q, AgEere dfs Vs @@ s = o @R

su-83 RFHTw A BRREN @I (Sir Willium Bowman) 2% J0@d T8 M00a Ao 91
MatED) ot we- arere @ A aum S Rew- @ F9 93z I8 AT 31 @ m

& GNP

RS |
lag w1ex I @A
| !
. G 1 R e <. G BeRsemt [aaarexfﬂzrmﬁ%l
(Renal or Malpighian Corpuscle) (Renal Tubules)
1
[ |
. A IR Q.
(Bowman's Capules) (Glomerulus)
¢ e I
>, &l 31 RS Hivtet Tiferet R, e ot ©. 5351 3t Sy yrsreat wiferet
(Proximal Convoluted Tubules) (Loop of Henle) (Distal Convoluted Tubule)
l - :
! |
(Descending Limb) (Ascending Limb)

F. (@ AT (Renal corpuscle, I EAAERN Fasit at r=ffemns 3fT): Few
SAAIEE @A FAAE A0 | OfS Jra S FAIMFS IR @I FI1HA (Bowman'’s capsule)
@ (ITIFET (glomerulus) Fea afd® |

i. TSI ST : e SRR (AT (FPReiferaians R w1fEgs 0.3 fafibe
e ¢ SRR afrefme PSS e el @it SenE @A IR (Sir
William Bowman-43 FINIGAA) & | @7 (ATIFET HeAy BA0@ oo
W9 (visceral layer), RS ATARG A &7 (parietal layer) @G3R 13 BEA
TR TR FRAE IR T (capsular space) T3 | forTamE w2t
TSRS (podocyte) FHF AT 4R SIETIS (I 32 ~TRIZ5ME &7
refiis SRR afeefmme @ics ffife |

ii. CHTTIFEN : @ A TS TP (TR S
I | @ G (A0 B 93 T AL GNP I SAFIFICED ARG
(afferent arteriole) (TN FFIACE LTI I G ¢o-vofb (FFEifEsm
fow 3@ TS NI FE | (FRFEIERE] AT ffere mm Sir William Bowman
Q! 91 SHIED SIRE (efferent arteriole) 3071 (AT T (AE UEG1332)
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@lﬁ@ NET ST

Vs GriqEE - o *a

QR ST | SHED ABIRNSE AP SRS
GRS (BT I ST FIAC (ANTAFA 71
Y TH ISHI IS ACS |

IS EEE FAAA-Q AOEFT AGIFCG
qW GR IF (AF @6, AN ¢ S 535
“AfTS 20 TR fFTED (glumerular filtrate)
R @I 7P ol =W |

4. 3@ ¥ife 9 @wE BERTAT (Renal
tubules) : 9% FFET PBIALT €I @A
PR e (2 A T T T s
e | erers e BERTH o © EFofbR =
G 1T T AR vo TRHRoE | @ft {5 3ffe ot et fow |

i. 5 3t AfFie A5 Tf#T (Proximal convoluted tubule) : GITNIIFA FFIPTER L
e b & 38 RfEAfGR a9 A afw | @Ee BElrm @ s e S S_Ee) | @3
2 @3 afFiAfFEE @I AT | (FEeTETR WIS Sy SfewgRrEas S Jrel SferEA
31 TRCFISAIR (microvilli) AT |

ii. (S 15T 91 CZSiera 517 (Loop of Henle): 53t a1 eifsraet o1t Miferera cix &ft® Gren
T @A (TR W AT A 93 Gl U SIS o1 S 71 (100p) 167 I {7 F6H WHCH
&tz Wit | Wi e S BfFTF Friedrich Gustav Jakob Henle-3 NP @16 (XA 2 04T |
@7 fgerrh T S_eARe g A1 ferife A1 (descending limb) @3 St Mo itz q1€
SITT%L 1§ (ascending limb) I |

A3 (atfgrre) shwra T
TSt (fesBre) Srsret At
QIIIA ST
s g 1 AR a’r%——- 4
e gufe = e T Wq _i
G R - ng
e seaee (ST

foa v.¢ : 93 = (FFFwlEER)
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@'ﬁ@ N ST T

TR NS : I ¢ TH s

iii 9O 91 166 1o 2 IBICT Sifere (Distal conveluted tubule): (T FA-9F IS @ BT
Tiferet e ¢ ffAfGm o W3 aft @ FETE TG FW | 97 RS TR e AL TS A |
a3 b «FER afef @ e |

# Q4

= O

foq v.b : 93 T ey wedt (Bargs)

e BERSrEm F5ael ¢ oS! At Aiferst iF Pt a1 cifRfbeREam snfoemfa
(peritubular capillaries)-9 @f®S S | Weta (R [foy s (e [fog 3§ Feriad 301 |
(T RIS AT eI (@ (I e A T A S ARGATRY Fifer (collecting duct) T
G3fS TR TeTe IEH @ T A | 97 7y T FEHTH ¢ Fg W @@y IFW IE | 93
2iibia FEA (@I e | FIH e M fifFre 2w O W AR (duct of Bellini) 7157 3 |
FE: @@ BeRSrr o ¢ vaas! ifeat sym tePrewifat a1 bR snfeemfa
o offafEs A | et e [y oo (At R[Sy 3@ A= I (G Mo bt
e FETEe JFeEe (selective reabsorption) Wb | 43 (ZAPR A (AF Al @I EISS
AIBICT T (ATF Ay A1 @ S I TS = |
FHE SFACOT : TIG AP (T AYTS LA T | I
>. (el It FBHTE & (Superficial or Cortical Nephron) - O¥R (& (@7 I3
“ffafe s Sfge 1ve% GFFa @ 8Ffen | ot WIE (= W | Feie SER 9ewE 5@
T IR |
3. (EIDIIEEE @Y (Juxtamedullary Nephron) : I 3¢% W SWIW oo e @32 (g
2 TS TG 0 | QT WAFTS G A T | 0T Gl SQg 94 S e |

I @& WIHG TGN FF
S, (G (R % @ @A G | Y. (I A 3¢% @ @A @ |
. FUHTHI A2 AT (TP AW 03 | | 2. FOLHT T@3oARY Neere1 A (AITeet Sy I |
©. SRR NAFFS G | ©, A T I |
8. (e 91 (=5 3R UHLIA o3 Fes oy o | | 8¢ CReNa o1t WA o 2 (NGEANTS I I |
¢. 7R SRAZ T4 AT A O | ¢, 2N FAIAZ T4 I ACF ©IF AR Sresd
AT Sferewcs fFaae 3 | s v
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90

EFET T

GrafEs - TS *m

& GNP

S, #ARFTSFA (Filtration) : (T CATCEEI0T 0G4 (2D BIGT AT S G BB NG JAS
R Q@I FFCER ARG (@7 A |

. EFETNS (Re“absorption)): I8 FFPR e SR ewEAE AmidetE, q- z(mw
LI FI9 8 ATEA “A1f 2SfS 7 cifEe W@ FSAATS A7 I |

©. WIfeTFIE ®49 (Tubular Secretion) : aﬁﬂmﬁm @ &= qﬂmmmwﬁw, «aft s
(AR A Mg - Tl @R AN @, fFEbim g FEe @R oR e Tegif
IS (AT AP ARE F94 I |

8. W9H Wﬁfﬂﬁ (Manufacture of New Substances) : @'ﬂ wiferer @l @E IEs 999
(T TSR FCEs, S, RAFERE affie 2wt R 2w TR T=E 3T = |

¢. pHI@ fN¥&Y (Balancing of pH) : (Z¥S pH- €7 ¥ T T 7 |

&R RSg Wt ¢ M Fiferm Fhew &=
FFTR T Rl S ¥ TN

7 FOTRE B3 SrGIRFTG= SHH | e B A 98 |
S. RTTIF FT2PE FG I 32 ARTS 74 A2z IW

@ TS (279 F
3. CETCNZFe IGIFCRS RER IS I (FIETHC WL QG AHF AT |

e carael e, Syl afSte, s,
9. 39 FIEF! K*, Na*.

fafEw oot 1%, CI, HCO;, NaHCO, € 0%
=, fRebaSY Aot wifert 3o ¢ 38fe ufire |

w99 feaim ok e, 189,

CARPIERPR 19, H e NH,".

& et K*, Na, CI, 3%, Ca™, Mg™.
9, &AferR o fafw el o1 |

39 e |
o, Y TSI TR o A, Nar.

w3l H, K*,NH, CL.

SfReTeTEet K*, Na*, Cl-, H,0, 3% |
g e w3 K*, H*, HCO,, NH,".
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TR NATeg : 757 @ fmee 9

& GNP

foat g At

(AT W@ (Physiology of Excretion) |§1§ Asbablil wllRi

wifirs St AWy [{oies T (g RG et e 7w | @R I (EE T TOTS

HoTd 93 T TILrelff 7T Mz (AF %M 321 Bo® | TEd A4 ARGETL0S @5 I8 ZAl-

2efam, 38R «fsre, sy, fecfbfm Tonfa | @s S 28R wifmie s @ vk oft g

AR (7% (ATF @R AT (TPTS 2O Bl T G A0S TGea AfAIES 207 0@ (e | 0F @

efa T @ 9w Tl Wit e TBRAGBREET (ureotelism) A | @R 1EITS
SEfaetslmem o7t I wTa TBREBR® &Mt (ureotelic animal) I |

WY TTRGEE 26 FIACH @A IS ©12 b P sl Fa1 2 - 3, Fef
W87 effert a3 2. Y@ tofiw afer | fs atvs 36 e =@ |

T, 3efam '-jﬁ? &f&FAT (Process of Formation of Urea)

@tz @fSw I Wi S 4wy Ao T & 0 @ Wi afite sfide =3
wfgiee it afffe @z e ¢ Ffee @by @m-cofe, m, ez et tefare
TIze 1 | fag wnifiat ufste wfelie ¢ saage S7gw (A T | @R Sfelie ¢ wage i
afife IFTe W | TFe PR WiNE 9Fe & spiteTe arezee Sefgfers feumfitee
(deamination) &f&a (ot 6T e ¢ IR T&1& (-NH,) 2 3@ | FE1 GfSte =fe Teomia
G (@931 5@ (Kreb Cycle)-9 Ata F& | WIS T51@ (-NH,) ZRGITHA W (H+)-92 A TS T
ST (NH3) 3 30 | 9971 SHITaa Tamiced o) 9ofs Ffoad | Hfoaa @ 38 =& [eis
5B W S CO,-97 AN IS T T2 TAAAFO I Ffowa LA [CONH,),] 718 #a |
9% WY CO, 12 WY NH; 93 e fifere 2z @ 5 TRt 9w 303 | 28fw feq efafs w3t
a6 27 | FIFA (@I (Hans Krebs) 432 F1G (ZAHEATAG (Kurt Henseleit) S5 71t 28faai sjf2a
af g 3671 Fra @3 SR Tre WA ek (Omithin cycle) I R8T 5& (Urea cycle)-ad T4
Befe v =m0

>, SfaE 4wy "‘J—>Eunﬁm afsre
3. i afsre : f&tB1 «fsre + -NH,
o. -NH, +H* ————> NH; (S

SRR b
8. 2NH; + CO,———> CO (NHy), (3%fn) + H,0

SRR 5@ FI ? (A 5FFR A AP 51 ¥S SIS TSRS “Afaere Fa1 0 oI
wafAfs vaF 2= | #inl sRRiRe R N swb T =0 29w 9t [ien e @
B EIR TTFR 93R TS T3 (I FRIAGL 1 0S T | @ 5Taa &ff AT 9 WY
FEfam e sirreiif @ w1 S Seoty =7 A1 741w 5t A 9o | fora wafafas stara ivtete
@RI -
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293 - ErfaEE - TS aw
CO; +NH;
>. T FoCEs Pregdw TG

e wafafes v
EIEE] @
D
H,0 o

4. @ Tofea af@A (Mechanism of Formation of Unine)

TRErEELS TAmd e NG JrF weia o7 ol wiet @ R, w6 (3) Sferw
AR, (2) BERTeT AFsriadt W2 (o) A w4 | F5 wiovetama 7efee 3t e == |

S, Wfeom ARFRY a1 WGIFAGHT (Ultrafiltration) I (YTTFE 8PS (Glomerular
Filtration) : Y& COfia @ 4% 205 7057 ARSI R ARTRY | (FT @=1a Fa97@ A1 Tefifemm
AMere @ afeam 7@ @@ i, @7 3 ¢ T e Afige W o wfeyR AR @
GG a0 | @A FAATTE G (AT NGIFD A ST A Twq 1% 36 | @
S (@ WS =R A HAfARe et = o e ARG @ W | arE AR efEmnt
BI¥ STICoE F051 ARE0S & A0+ T3 WGIFG= 31 Sfeyw At 7 |

wfesr “Afaera effem zef+e @z B @f, e @i 93 SEES witfkerEe g 7%
WS THHIA TP AT IR | FRTS WIS WHIAETTa Tawra 315 WoiRera
eI ST (ATTFAT 70T Twvivl B 2 | @ RIRUGPOIIBS Bi*t (hydrostatic pressure)-« AT
@b ¢ Tl vel T A, 72et, %1, T, T ufsre oefe wwhrrafer arerafmm
¢ fefefifa e c@@ e afefmm v @@
FIIPFEIR > (capsular space)-4 & 2 | @ 2AfaFFe
CFECE  (ATNFAR  FAWS  (glomerular filtrate) ITA |
AFRHIRTER T (AT (FEFEIESR B 8 @I
FIoPICER @b e o wafifi «afs Rebra a1 v ofow
IE | G RICe Tofge R[Sy amew femene oree
fee@e +ffefe W1 @ FTER W
e R (CHAITEPTEs P (podocyte cell)
carereTra fRPeTGe s e gt e |
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& GNP

TR ey : 9% ¢ fEe

C TeRieER ufe @R g ofs R e
3300 ml (d000-39coml )AE &IfE® T | @ 7
(AT &1 125 ml (AT Fego (Afage) Sy
T @R FPE-9 TN T | s, Afkere
TG A IPNID WOIAETE A I | (@ BAA
TG WEA GO AfFFe =W, ©F IR
AR B (effective filtration pressure) 0 |
o @ o, @R AR
mmHg) 9 SoE gond dfe A’ & e mi
A (AP (AF AT W | O @ T4
AT BILo FAF FT9E TS |

. IR RIE AT (Tubular
Reabsorption) <1 "o AFTTEY  (Selective
Reabsorption): (IR FJI9E (IACF CATIPES
freGs 3@ e 31 @@m Bt ar 3@ |
QA (AP fFTEHA vo% e smd
RIS 2@ W oA I | B abiee
(FIRGTE AE &w e sfewifes |
@F- (i) (FIRSTAR GFAT NIHISNR @ @A
BIICAE AP qmd Craeres @3 (i) FRBIATES
@M AE TRGEFET AME; 92 (i) 0Sd
ahEEifaem AN 9 AfFE A4 |

@am oefCarm f[fey wa @ smmda
NI T S TR —

i. ef¥Ere @1 MBSy syisieat Tt : @w
oiteea PG a Yo% SHaie = TS,

Q0
P o] Na* =
| wifsest afre K | Na*
‘ ceifoe Ca?t K |
| fenim Mg | |H* ’
| #oRe5 cr el
| Zefm HCO; | | HCO; |
| TWhFEhE HO | |go |

T4
@ v.5 : T I Cofaa e

(FRIZC, TE0, ARG, A, g T8faw Tonf @ st smerafae = |

ii. (EAEE o : QA ST, I, FEAREIN, WA, FE3T 8 o iy

N seefEs =7 |

iii. F9B1e1 71 ST “Af1eIe Tiferat: @I Enfeam, «Gitmm, T3wes, @it o Tonf
sgrifae 27 | wwfatE ADH (SIS ©32erafbs Zawe) N Amererare S e |
iv. R8T : @A A4S AT @3 wF AfTw C1, Na* ¢ 2o oerifye =7 |

o. fBeRTer Fadt 1 AEw FA9 (Active Secretion) : Rone T 72 g wermeay Sowre

swid, -farbim ¢ fog Tofam F6<S! o FfFem s IeaEs (F Aea T
TG (AT FAGET ML TF W | GFIS! G e Y@ wEw, B e
SIS S, GG e, @i, fEbifim Tonfi e 2 fRrenGiea e e I6@ (urine) e

T | Teoly @ WosA e Alfert, IO T T@efer @k T@RfE (A Yewiem W Az

fwifere =3 |
GI fFel7 #@ —sb-/A

Biology
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@lﬁ@ NET ST

248 Grafaes - TS @
Ia@ I TG et Ieremie e Afeqe fats et 2 -

PO BE]

2NH

!CO’>—»wﬁfwﬂm—>3®ﬁm [ | [ | [

IR ARG

(g oo — [ | ZZ g || creen e |

o[ |- [ | |- [ |

9@ (Urine)

@B @ BER%Em e G FRffte omsmimae a9 @ 4w e, S
AT HYS 8 TR T (@5 IT0 TAUFATS TN TF SICF @ I0H |GG HZ A i 10
SE (O =I0) PR TE SISE) o3 5y IR @ «fawd deife 0 AMEF | @I ST
sda oifeme @f AeE e T 3@ A e A W @ E @R AR F AW | WA
oFfos e T Yo AfneR HAde o (EREe W e o A MO ) I
(diabetes), I8 2WIZ (nephritis) &¥fe @M &AM TR ¢ W@l Toars eifFe wa | g 537 J@w
Hreifed Az e (A | @74 B CIRRBRMBH (diuretics) 91 J@I4® icy #ifdfo® | #if, 7S
A, 51 ¢ FfF @ €A [ | (IR Al Ao aa (61 Sefie 9@ (> 2.¢ o) Tesfifre == oite
AfTSRA (polyuria), J0@ “fewed <8oo fi.fa. zrar SfeMCaNfE (oliguria) @3k <doo ffa. T
STTfAA (anuria) I3 |

mtzﬁm (Characteristics of Urine)

TR fReers tafByeta ze-
) 5. 3 (Colour) : WeIAF Y@ Tl Zepn 4l 4G S04 (straw colour) | 564 RETAIGERIN (urochrome))
: AT AGS AL AP TG AR TS T A |

3. AR (Volume) (@8 @it Staq Aifuid Yoo-3¢00 ffeteni | " A" @1,

A 439, AT SIowEl, TWEE ¢ e S 295w € Wiad Seeivie e 3t |

©. WAFES @G (Specific gravity) : T TR SCARS GFg 5.000 = 5.090|

8. faf@al (Reaction) : OT& T@ 6% @ T@a! R | (@R 1@ pHINFIRIR 6.0 (@1 4:5-8.0))
L €. T (Odour) : Y& TH 6! IICACAOF (aromatic) | Yq WT‘{[?W"WT?T LIFIE &) 99
2 T T | eyl ey g FOREIS (C.H,0) 97 TAfEfon & 0 % = | FolfE Jaw
2 U AICE ST o1 T | 09 28 SR A0 a7 syieifagy wonsfas 21 |

@3 ITAE TAMIF (Chemical Composition of Urine)

Joaa AR oM T $6% (5e-59%) A @9 €% (9=¢%) Ffow Mg | Fho= sz
W4T (5 € Sed SAMIE ACACR |
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TR AT : 75 @ Fwrm 293¢
T == WF1E 1o (Yo%) @ W (80%) BoAFIGTET (RRITT ZCaT |
& BAI ' T e T IS TR
|- ot = oA 0.9¢
3efas ufe 0.0¢ BT o
Reiforefas uftre 0.0¢ FPERRIN 0.09
ferffm 0.09 SRS [ o8
f&tow afen 0.0% TR 0.0%
f@afs 0.0 (FRIZT 0.%0
D 0.5
TICED 0.R9
RIS L WIS, BT, Stz sy Ssime et T |
T eI g Sowe
FASIIE Bofivts @ @t fofe 2z T S w e =@
). = TR e MECFFIRA (Glycosuria)
R. cefifbR J0@E AR, i, e e | @nfbiieRan (Proteinuria)
o, ffore @ G, SyEERET fErsifad (Lipuria)
8. Rferefis ikl ffereffefaan (Bilirubinuria)
¢. 3% @ AR, S50 AWR, J0F NS (R (Hematuria)

@I (Micturition or Urination) : Ja2f# (303 JamIfea M4t (1% (A0 Y e 2eam@ @
AT T | TR JARFACS Qo000 bR 3@ o ez @l 51t 31 =0 | 51, 3, ez T
ST @ 72 GaITe I | 9aw i w13 @ | &I CB@TR AR (detrusor muscle) CE5T
@ FFwb1a o7 (sphincter muscle) e < 1@ oz (= Fwifes =7 | AT IF I S b-b I T

Oj1% A |
| A ¢ SCEReERI 0@ SR |

(P (ATF RGNS RAP 07 TN @S AN @ | {76 oz &
ST | FRFE, By ¢ W @ ey anEe R €06 on v s o weed @
ﬁwwﬂ@eﬂamm@mmammam(mvﬂﬁewaﬂmm)aﬁm
&g BT Ao 0 | FS @5 @ SRt e o S w4 2 |

mmgﬁm(nole of Kidney in Excretion)

32 4TS TRAEE0S I8 “Wid (R (AT FHm 303 | Wiy wrer 4w Rstiees v oz
AIRGTERbS I R =@ | A, TR, 38R «fie, fewbie Teif W edE
RGNS I8 | QTR (@6 I A0 | QST TS NG AR 27ES = | 9t [ s @
(TR & FfOF | O 9 G5 1Y (7R (AT P 91 SO | 3 @R @ w7
(ATF TR R TR 7 MR | Rl Soien 39 @orq < foemw w7 |

>. Tefa T : Wity e amy sifeire 2 sifie «fite SfiTs < | S e eume
72 7167 '@ few FTw I AF | AT afires @ e o TOhE Wi @b are e
TORFR AT TS AT, Wefie wifiea «ufite iz e AT a1 |
G4 faSl7 9q -sb-/B

. R afSee of6 gafed
Biology NG cidr a
Haters SRt
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29y Grfqe - fTerw %@

sfefae smifen afe o R-srizEs yTEREe odAfFfers fE-=mifSt ™= (deamination)
siferara 51 @BTe @ SIRM T (- NH,) 38 30 | 5051 «fte =fe Seomis 792 28 a3 Wi
YA (-NH,) QTGS SEA (H*) €3 7 T T St (NHy) 8 70 | SR (NH) ToTE
faare | @fb Co, 47 A7 T T TFTS AL BT TG0 T Fow ¢ ~Mfre qadrm Fefamie
S 27 | 3T TCEA AT (ISAT) TG IR G FRZASEN MG 0@ (AR | 4777 I
R TG R (AT ARGS A |

3 33w afTT 79 « g4e TS I @ T SR Ja @I el afies Prefe
e 91 @ (base)-97 oA w0a Lo @fiTe Beof =0 | PEfem (= g, IS €
exifeE | ST ¢ eufE TREEEnE Rerir afe s R ¢ Wit
BEHEE) @ T ¢ wifge Tifie T Tefe afite sfare 20 93 TS ALK TOW &
cofterd |

FiTefae i
ml?niﬁfﬁ m%ﬁﬁ%
feamifaeT= feamifae=

b ol

T > i — > TER afE
FRARTBRCFHRA (hyperuricosuria; Joa Sfex@e e afSte) @A CF@ Toaa 2RS
@57 3@, EvwwITe et Jaufes fdee 20 3R A (needle shaped) HHa B F3 T T AT
(kidney stone) 7T fHfZ® | T3 JC@d “N19E S AR el Zee R Zre A |
o. FrrfBhim 7 : feafin 3 wmzEgRe wom aba a5 g | i e o
Beom AEHM, Wi ¢ EReRw T fonfs wifi afite Grreificr e maw a9
f&w@foa (creatine) TS G35 -l sy afte sfade =1 | frrafsa =itz Rerdmw Rfwaw
ey fFEfefaa (creatinin)-4 FAEES T 8 TS HAEIA T4 0@ ofreld |

ifetee) | EESIRGERD |, eeeem. ~ 120 | crmmin
A

ma@m@ﬁmﬁﬁwﬁﬁa@mmﬂmmw@@ﬁmm|mmﬁﬁmmm
@ el T 1 T | SR FEH (b WAl e e Tz fATi== (diagnostic index of
kidney) TRTR #1¢ 41 28 | 0% Fercafiee Freifas Tl 2 0.6 - 1.2 me/dl @32 NEEmE 0.5 - 1.1
mg/dl.

8. ST I : J@ (A0S ey Rw, el e3¢ ¢ I ARFE W | J@ MW I& (AP
wfefae Bl ¢ snifie «fse SeEifTe =3 |

ST CASTETHTS Je@d P! (Role of Kidney in Osmoregulation)

SR Al TS GINS (I 1 (IR W@ 6 IRSARITR Wy e vres
Aol TFIE QR | & MRA TorEad AfRArTa S IW|T TS (homeostasis) ewgrd ol
siteT T | OTCEA S @ ST, ~BiFEN TR @3 @FRIZE WA W 90 SSA T
ST ORIt ol 28| (172 TSsSeEafas biteia wwel Rem (rza oy weifeRrd | are
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TR oG : 757 ¢ fTHe 299

FE (MR O (body fluid) ¥ I98 T 7l WRA Y3 TS T 71 | (TRF T4rF 77 2Wid € FAge
FRPACZA IA0ga &9 wfone effw 7 33 | (FIee Torerad o awid €32 (FIE 130,
AH-A0ER 2o 9, Bt ¢ fore Tonfn wae smnda 10w @3 I we wam qom a1 wors
YIS |

ez ey afemars #1fF e siaeem = g9-3f@ 906 | @, P s g ifS zifa am,
9% fAgerarer wg A =7 s g o =i e =2 | &g o tge ¢z s Sfewafas
BILoR (SN OO W ] | I IF WOTIOF HIF (ST IS I FACS (R A | AR S
AfATATE IS @02 @ 7R SR AR ¢ wfeFRias sere Afawena fFaad a3 | @ww- 39 @
el AN @3 70F AIF T4 203 -8 TBR T4y WONRCFA G @ AfTe I@ op17t 27 | 9377 @A
el FreiRE zw W | J@ T [ s sfefas onf) azet w1 zwfew, o o2 wfmne i
A (A3 fTifre Fare =3 |

THACATAGTET A%(S « (TR AR AT T FAK &0 B CIRRECABF T (Antidiuretic
Hormone, ADH) ¥I5& @&fb TACAH ICE | ADH-F SITTAR (vasopressin)-8 @0 2 | Wz
sfifera #ifer =il 3 207 T0F ADH @7 Afe @re I, T IF wF e (Wfd 0.9-0.¢ D)
T e I G2 (AR A aAfenet 8 e | swfves (@im = #ifa enfiey ot st a0e ADH
SfeT@ F I IR R A #Afawiel (@re W IR Jr@ O A CArEeR FHe! FW I 1 @
g @R HAfawe afe v s faftr 468 @re @re A | T erer ke
e g AL @ ADH 39 fg@el 03 | 9919 (2@ FASRIfte™ (neurosecretion) &f@ara fgye
ADH 1515251 afgr g ~ffafee @ 93 a0e e = | IAVENEE T SHAFe-
SACAIRATHBA (0smoreceptor) THE FALFT (FZ SAETE WoAA4F 5191 fqaraet w4 |

Na* (TRea0e @36 sgeyd Toam w3 aft oz IReTIRT warem wwes 5w (SREESHn
A Nat FACE T ATF AR 135-145 mmol/L €32 TEIRT S 5-15 mmol/L | JF Tl
(MTZ @ FII@] T T A0S | AR A7, ARE 739 € AR AN (W2 iR @ Nat &=
IR AT | Jd, T I T AL ASHS Nat (72 T0© (@79 A X |

K+ @3 SO (¥ gders! @ 1l (731 (77 | 93 I A @ TS F<forne fwot erer B w
AMF | WOfeE YW 97 g IRS@RT SAE 3.5-5.0 mmol/L €2 TSBLIAT A 120-150
MmO/ 2ATAEE SISl K+ @ 8 TCe AN (ME (ATF [WHIfEs 201 A |

3@ SITeT A4S Ft 391 Tfos 2

S. I3 Ot AT FAIRE 2@ A oA T 203 | @3 AN T2 20S W@ G TF, fFarom |

SIEeE (g9, Trfaw, I &9fs) w3z s w7 «Afem siftwt e | Reiws wrfa a 3f
A 1 SAIf, SR @32 TFA AT (TS A TR | SIS! A2 FWIET WeAd &= Al
sifzm @ | SREeTR RS wiifa vifzw TRl zre o |

Q. oo fAFE ACS A |

0. Y AMITSTF ST 9eCe (A |

8. @\ W¥S vo UG FT FATS A (@@ 7 AACES ALZI A =) | 261, Iy,

L Bl - IR ToE |
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W GR@m - TS o@

€. N, S-S, SYETPIRE IEAT | FANT [Fefre TeveE ¢ FHwAS] I TN |
FIEA IS AT |

v, ofee e g ¢ T b9 faEed e =01 |

q. fofeena 7 2ol ¢34 G 71 F412 Ot | RUE JAAHE @R I GIFAE2 SbS 77 |

I Siew{4s 7991, 7% € 37T (Acute Renal Failure, Symptoms and Measures)

T TR AL A Jead drewris (Rew w0 s efewm) ks w6, el i A
I AT | 9T T 20, (Go 2 9% Aeas 9@ ¢0-90% SILe 7wy AP | (1o1- e P10
TFTS! I AT I@ [P (kidney failure) I | JFF 770 qoId (21 face #iice, @b 20w
A (chronic), T SICHAF (acute) |

3. @2 AR 79 7 FF @A @FZIF (Chronic Renal Failure) : 3@ I3 e et
@Il SIS 20 @2 SRl © W A & e T S @i I A S St Jead g
R )1 9 9T @V TYETS (N (@1 SO AfEfEe 27 T | T 9@ R =7 @3
fofpeTrara *=elteig =8 =11 | T3 Bopief (7l (T ©XF OTvA J0@A IS 20— % T A | @3]
@Nma eFuea Tew fofeen @ ofasd 7 wwgw e om Sfwie cFeR 87 & A | &k
TR w231 39 efgmg @[ @fite i e |

2. @9 Siew{as e 31 WIfFEE @17 F2TA (Acute Renal Failure) : T& IS T A
FEF A T T4 3@ TR ISgomIE ST, AR @ FCE@EIRE O fra W
HTT O @ TIFIE 09 SICHAF R 701 | @ €a0a [RFTea T AT Al F0 AW A AH/R
TG T A W | @ @19 A 0% e @ fEaib e s @re 7w | SRR wL@ Sy
ol MW @ @9 (A e ed T | Foow AR W1 et 777 91 F0E @ T
(S A | IR 9T FA M0R (@ 2B WA Seoly 28 ©f weifae 7@ 7 T e K @3 #Afwe
@TS T T ZTAED [ 35 30 re A |

@RY TRWE Ffo I8 A0 O 93> 37 wfoaw T s I 77 A ok 18 J@2 qfo
& FG Y IS |

@ TG FAIPTSE Jraa oY SITHIS [P, %9l ¢ FAA FHCH WA F41 A |

@2 Siew{ds Rt s

AT A2 (9N, @A 90% @ [9BSRl G0 6 Bt A1 | ST LA SITH(AS
e o) PRSI 04 AR

3. J(@ TSI I (Reduced blood flow to kidneys) : T, IS, (TN T, A
AT, TSHATS, *F, RIB WIGIF, TG (F2TCH, AF AN 8 7139 WO *MIdR WoR, T 7% (771,
TS (39, Sy Wi afsfera, Sy cawd, S sAfemrel, Narees 4re Ment Tex SR
S AJZ I A | T @ e @ tofd FA0S A A

3. #fea® 3@ (Damage to kidneys) : 2R 3@ oMz, oud Al (Reiwe gamme o3y
ARITIS 0@ TR TR REIR ARG TS Fearael, SR, RAGIRG, T, WAl ey
rf efeframne 7l T z@), Ff v, 3@ TGN, J@N TSR eamR, RewERe Wl
g, 9T TS 7% Tt q141 TehifK IR IF Foaw T AT | T @ 18 @ (o A0S
AT
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TR NAeG : I @ FTHr SLEY

o PR FEEST (Urine blockage in Kidneys): Ta71T q41aTS!, I '€ TS 19T,
5%, e (@5t Afy I, Jamifars FEiR, @Ea I, TS FyEiE 2eq Ty F@d 1@
fATe AT 2T | IF T SMTA TN 26T TGS A J@ (A3 JaFrs (NMees #4fea 1 |

TS IS FRAE JFT IS I TS A | ARA vt swid fireat, +nfare wfes
A WA, JFF @R TR e o |

3% Rtem ot

SIew(IT J@ RP0Ta THISTE! T

o

WS @, 9 @ e I off% A J@ QIFANAR | &; |

2 A ABEEETS ISy T 26T |

[

A S R

AE SR AT (@G ISAT ZTS 8 AR #ATS1, i1, (olTeife, James defe Fo= T, TEe
AN SE FrTe e W e =3 |

SR @ (FICAF TR G T2 (flank pain) |

FY, I I ©7 A A e |

T SR @l @S WMEAH (oif*a TSl ¢ TASITE T 2 |

T TEHA “Afe @re e pEaia, wiEgFel, (ofia fRgfa Tonifa e e o |

T 9517 WA T5-T¢ (haematuria)) |

. opA A1 (Aree J@erel 7 A1 A Y@ @S T 2 Al

Yo. AT TFD, SHIRE SR, TEY I I, AAEFH 47 (Z5F (S, T 419 TM TILS 297! |

@ siewfas Rewe safin (bfeen ¢ afeem)

3% e oS wfba @ | siewlas 38 e wiae &t faew | o1 @ @R afssr sas ==
(SR-fors Frams fre 20 | #wiea §-aaf af¥iBy (e 4wy ¢ 2oy e e (ot @it e gz
BREE O TGS oNE A WSS Ad | vy ©i2 77, Rriwe ffeo™ ge s Fee W @
@ fofeena wiee o 7w “ad g s@d” (e WA |

3% fqorm afea e s 3ffe a3 32U Sae sare-

o,

@ siewlas e el s @ e e Bfeonsa saned s e v
34l |

IGITH (A7 TS5 e «fame a1 Sfoe | woe (el T, auna s =g
&1, THEbeR 99g wNE T e 9w I G a2 T GEIE | GG
RGP, W3 S 38, @ Tt ofFrw Fare T3 |

AR A2 T 88% e @M TRNIADE ASFW | TKE TH ISHIAT I 0-80%
@9 el Srate e oA | Jode TH aF61% 8 THAD fFad ardt Tfhe «ak aEw
b q2ra R A9 Fa0e T3 |

. fafae sz o0 widie 39 (@iftw aza (@fefm 8o am w3 @ 73) | «fF7, 50, 9=,

e Sopifn fafds sifasie arzd @ |

(TR (T 6 BAFGITIR0-9F SR selfod Fare 23 |

@ SIFIF PR FHee! quTe @IS AWEAT 634 G FACS XA | (T-Jead
TN WA Aed G Wit oew, T@ tofe T TIRstrEhed oRw, WRE
SRR &) 634 (A 2y |
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@ﬁ@ N ST T

b0 Gafme - e «@

Q. #ATSH AR, I I G A 9 9 B 177 A1 AR AW FACS T3 ATE 0 W3S
FIEAIZA AT FATS A |

b, *9E 3 S oA AR T e B € N, AMITSIITE M A o rEe qere
A

5. 3% Fepe 2 afteiemm g3 FrafiGren-aa Afid erreay @R ¢ AW I3
cval s A i T 5% A |

S0. 38 7 31 T vy eF @IS ABIA! 78 71 Z0A 0 CIAenRfm afgam swzrfre
C7A1, TS T @ AfSYAT-97 21 fout Fare =03 |

EIS.E siewfas @ [T (Acute Renal Failure Diagnosis )

TG ¢ Y@ AFIF NG @2 SICHIS e fefa w1 aw | Fwfafrs smea 4dmwete s =a-
>. I 7w za re Tefawn ¢ famibi s @re 7w |

2. % fa TH A0% SAEE Wal TRSIRFSR @08 W 6 F 7 |

0. 3% 739 @ AT @fee ITFIFR “Afame S TW | @ TIZE WA (anemia) 0 |
8. 3@ 9@l 7= Yt #Afawe S I (<0.5 ml/kg/h for 6 hours) |

TR (Dialysis)

TR @3 Ffaw efem Tw Mg J@ FefReen se 7 FaE e T qeq [
(Zeferm, fecalbfm, ~BiFmm) ¢ Sameaw = SepmRe F91 20 (@0e s e 3 e
ST (azotimia) I | @ SFW NG T2 (@ TTFS! TS I ©IF 051 JOCAMRAT (uremia) |
3538 A @A Bt oo T (Georg Hass) e Srenafe afewe aeda o= | Jrae
siewis e e e srrnzfm sa = | 72— §, Renememane ¢ . cifRiEe
SraEnaRe | s e wiefee adfar o zE-

%, REarerarenEieT (Haemodialysis) : @ 2fEwa wwre fog Ta+ife, nad ¢ BSwaa swam 9o
Ffaw 3@ 31 TrERER aFe T 2w | I g@ T JrEd o @9 A wpEd I G I |
FLHLA TS (1A AL A= FF =4 (AF ([F I 97214 FoAea Srmee Afage a0 @oa
R (R (TS A W S Rrarerenze aw |l fyga-

@ oz @3B qufm fooq e
TSI D (ORI T | 97 I PIICLB I
(catheter) | @f6 fores fte a6 A
B8a s w4 | BT g
feef ciffta ¢ g% =@, @ 9
o @ farfere =7 | AR fwas 3 A
FNE AT T | AME 99 99
TR T SIME CF@ @I (5
BTz FMERMG AR afig
|

AT AR FACY G0 (AF TF
@@ ¥ PR e o v 2 (GRS . _
AR (heparin) T ZF ATS TG A1 f5@ v.50 : FTATERETRA

TS ARG S T0F (2R

Afsre ofe g3fed
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@'ﬁ@ N ST T

W =Aaeg : 767 ¢ FEeE W

Ffty | 7% Aa Ata FFel e SITETERe G99 91 SHReTRen (dialysate) « *ifre BErae foon
i eafze 2o | (EIewE $am s &7 (partially permeable) RifF-fAf® =1 @@ afem
ey w9 ¢ “fe fore 2eam et @n | ITat ¢ @ifoa o9 IT 26T IS S At =1 |

TS @ CAHAIZT0 (CAFIRE 7ad)-9a ugy TS| 71 57 4% e sy A4ne | 7re w[ifdes
3% s a2 3o ¢ wfefae enfearm, «Bifimm Tenft wemifae 27, enarema 3g (A0 T |

2fS FeZ @S A 1 fomam FRrremenRtirm 3w zre 21 | Afewfs 570y Fare 8-¢ 751
Y =AM | 2if S Wy I SREIRED JIRE FACS T |

SRR S : RrrereEtieE Srere vrERi BaerEne @ gt a9 = oS
TIATARS A3 | 97 TAMAGTE Z0R- 9% Sl (fFa iz Srermman); e srfass sy, frers
F@ Na*, K+, CI-, Mg?*, Ca* 6 HCO,~ (4fi55 we+t); sfefe +ff2, e qrarmes; P pH @ ArFIfAR
=Sl (buffering capacity) 251 |

HoET| . I CAFIEEE G0 SN FAG AN IO [ TOF AFCS T | CAFIRGI0
RIS A T F1 T A0S GF THS! AE SHOR FF AN L | SIRCl THHZEH J39 € MHT
BITo ACS SRS FB A T GIWCE T AN ATSH | B oo ¥oe wefHwreny f[fE o
JIETR FARIFA! AT |

. (AfAeG e SrATeTRT (Peritonial dialysis) : qﬁm fafem offace oz w=fge cAfaceifaam
Ry (cifsifam)- e fa Ree ez s@ e erERte afewns e
B0 3 o N [ R I 23
wFCS @9 Twa ol @ SR §3 , SRR g
™| TwAm  AmEE Qe \
coAfFesifaT T S cewy @3r
sreTR e g e s @ e
TAERGT owarm AR AT |

TIEIRET ¢ SuiEd e I

Eou

foo-satera g Tomee R Mo bt pomron o L e
0 | M ©-8 AW TRERE 5@ v.3 : oifTBIfaE SrREEce efem
afegiom o1 T3 |

EL &f$FI99 (Kidney Transplant)
J& e A T @ ez for afea 77 ¢ e 38 o 3@ afegres < |
3@ rer fofeemn ermEEie &fe e Tam e A | SR i T3 FAorF W TAe
AR R 3@ AfegomE S mrEst 07 R[rafoe x| Fen w2 e Rog 7o 9o
% 3@ AfSFARR il AW Z0S AN |

Afsre ofe g3fed
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W Grafeem - fasr o

39 AfSgom W3 Wiy fofeet 378l | et @i Gtz =) S 9 391 99 B 391 T
3 @1 g@fs WopTiRd 591 28 WAl 739 3@ (A0F @A @19 TGN TR 71 AFCA @’ @R
T W | 3@ Afegionm S 49w @I AT ST TG Wi 41 3@ B 9 T |
T @A 0 ¢ FirE @ifia @ ¢ fEE SR I @ 7 W | WA @A TBWE0R PO
J@RfeTd A GE @ 2 |

JEITSA (MR (AF FACTHT MG J& A

foq v.32 : 37 effsgrom

3@ AfSgN s =Ty ey -

& GNP

. JETS (S 41 WG (7F @S 7 (7 AR e D s s R EE e AT

BP0 ) < AR 4 TSR I @ IR ANE O o S rw qwa AR 1
TR G 2R1RS T4 T | WIS! TS X0 FAIYS WO (R (ATF I& AR FA0S T |

3. FeRS @b F TS A (HIV I 1) FLFANE Z0S ZF) |

©. JFTS] ¢ ARO[ JrE F4 «32 B @ ¢ e TR |

@ AfSYF-277Sl Ty @FTw zent T 2

3@ afegiom =Sl Twa oo 77 303 o T o Ffaa Aee | afegire gram sioe Ty f se-20
T (I T QISR G (T | e wjeetia 7t 6§ G, SR, T I@ 5191372 1) 191, [ Jae
74E TS A, Gt fFrme 91 ¢ fafire v s 993 ewged | IR Hiffire wad, sifafie i om
¢ foue Gew a7 3=1; fafirs S o, @f4 feg aferm vt ¢ ffeeea s wrel @imt e§4 o[ 331
Efos 77 |

T f&F T (Hormonal Activities)

Teface *rerdire T A FE I1E (Claude Bernard) Féeie alfdrzs wwsg
S TFE (T S I | ARSI Wi e [RGata See TR a9, W
cifese T@ ¢ e 92 frrmd 35 IR Same e @ [Ferne abe ¢ e
& FA SraCe el of e Fraves | s @ a e seese s 2
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T AAT0G : 767 ¢ fFEHw o

R CEREIC] A& (Control of Urine Concentration)

SRS A0 AN &2l G2 W, #1-J@ Syiet Toyifa Mo A wyiet elfleqa e o7z 059 §1
(solute)-&9 FFeag! fFa@e 303 | @ efFarSffiEea eem @ WIFoTRCEbe a0 (ADH) |
o A a9 @ @ S elfw SIRIBE@HRE (diuresis) 932 @3 FoAe afea woes
B CIRRSTERT (antidiuresis) A 2ff6s | ADH FTwod WfFeEeElbs, Toua @ T 1@
Teolty B! AT 0 | ADH 930 (1°B12C ZAW | RBTHA JZTAGEGT Sy @ ADH
R0 afgs PO & @ e R e weften ow W onE WeEs
QAN SRFS IAEEI61 (PR Srafere 20 @32 ADH By 63 | Sraaa smae
(T ADH *151& 3201 af¥rs ot 33 93 TTITe Fie 27 | FiHe TH 39912 (1R AT N
FfzS =7 |

@& CRTLTTR AR e @rafifEe w3fEe azs 99 ADH azd 30, T Rifew sfarewret
QT AW | AR g0 (A o1 A wfewe afam e Fard M e =7 |
TR} TS 7 (@1 T T I 3R IS g SAfe wfewe @ Sesty A |

e, e AfFF A Tl 6w @ (TE YRCAYENETE P (FEeE
(o Trafere =7 7«3 WS o 2wl ADH e 27 | O3 FeaiR) Mo @rEete A AfN-swewy
TR MY, T (AP FR0 (ATF A 2erairget 35 s | 7D Ffere o Frps wewe oaa
T I @R [S @R oA 5 ox=1 @ Teoig I | ez #AfF TS e 7 wen afw @ w1y
TIAIRS ACF | (@1 S #Afaeqiact afewn e s2yrzs A | A6 el Tea9wE Aol e
T AT S (A G FWOF (AF FTS WIATSITO (aldosterone) AW @ crfeas
A (54 S AT 7 @dae ¥ 7 |

IS CTIFEHITTR Tt FAT"Y (Control of Sodium in Blood)
: T ARG T e e @ A P sl AW w6 2=

SECeIeoas (aldosterone)) € TANWE A AT AST® F | WECCIFoA Fi© T
WG A7 FOH (IRT) T (AT |

A CENCAN I T ACHAL NG T3 A1 ota I, SR AT Ao I A | 93 FA
TSHINE JPT A | 517 ¢ WS I (ote fEbrE 3t vERS!t sl e ¢ WwEs Wi
(afferent arteriole) AT SAES GIWOLATAFT SACAH (juxtaglomerular complex) T GPEHR
LI (I Tig T GR @M (renin) GTEHRH FAT A | TFS (AF TAF ¢ AGAT WAES
TR (@b @FF AE I3 HESWART (angeotensin) T Aff® @ | @ zaww
OGSO (A SOECGIEHIN HANE SwiS DA | SUECEOI AGANLS A @ G0
Ao Afen offem g TR @EeETe ( EHCTN-ABIRRN =™ (sodium-potassitm
pump)-(F THIS | T EIS! A T (e Cnfenm W @ TEeR sEeeE
lREfEeE o @ | s, ABIFEN SR A I FEFEE (2 @RS, s
TSR | SEACCIEET W ETCAN (IR G 9T I GHfeam s Twie 33 | @ 72 affeae
T A0S ETICATTE T@ @ T | @ Fe WeHae afFwmw a0 ong A e w02 e wwes ¢
519 TR (AT T |
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38 afEe - TSy 2@

FeEa (%926 MTES (Control of Blood pH)

14 (pH) TR TZGIEH W T0ga G Afwios | fraesrs pH 2o 7.0, @fFTe pH 21 7-99
s, w7 HIA pH T» 7-97 Tota | oy armafas smid gate pH-«7 #fiaeacs dfezs Fars 7w |
G AMILE I IAFR (buffers) (TS Aeraiia ANSIIP pH 2008 7.4 (7.35-7.45) | @ @l ILFTRI I&
T AL TR R T @S A |

(T2 FIEE (508 afSTe @ Beoig 20 | weowd, «fifel swie Rl woe wrar | ufifel @re
AR B FAT TR (@I %97 Ty CO, | «f6 GATS T H,CO; (FfE @fire) i @6
w41 @fTre #ifiere 27 | @fb (oF H '@ HCO; (TZGITEH FIHCHE SEW) Teof =W | CO, 97 g &
T N AT (oS AfeTS YT PR AHANItR TR @ W | HCO;~ TR RO I F40e
S{Ta T H @9 99 (3 T (N Q@ H,CO5 70 I3 |

IE HCO;~ € TICHD TR WSS H 2AfSTANTY R A | @ FIAA IS pH I 1 | AT
oIS pH @ (@ TS 7 B (7 ST (T BT @ AIS! AGITA! Alferaw @ag Healr =i
e 1o se 3 |

3. TG WOUFiEs o ©F FAE HAIS! AP @ AR Ao @RS AW I (AF HF
A& A=A (active transport)-G3 TG FTFCS “Af7IfE® = 1CO, IM HT 97 T (A AT O
HCO;~ '@ Bl R0 171 &ifaa 0% (TS A | pH (@TT (7 Ao4dre 961 W63 | @7 AT
FET YL@ pH 4.5 — 8.5 1S = 1A |

3. pH B (AIES JARICY ST (I3 (base) WA (NH, ™) Tff3re Twie 28 (NHgH @Fites
T & T 03 XS T 43R AN =12t Reiea @foe =7 |

I TR G TRE Iw
ICET TR FIA TR e e 3o tafBrete o AR
5. 2@ FCH ¢ oo crgem-a
uft @t e aif5s |
3. qTS SRRy AATAl wifer A
FET TRFS |

(SR TCS! 10 AR | 43 A
Q@A FE | R
OB (ATNEA 9N
IR LB IR |

8. (A TS TS QIR A
1S | 5@ v.50 : J@T TR (WHIRTY)
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S0,

0.
R,

20,

38.

o¢.

oY,

TR TG : I8 @ fTEHe e

@ ST QI SIS ARCH (Recapitulation)  H<7HK
I8 Rt (Seifbforas) w0 §2 TRGEwte Iegomid MR (A FEife zeum afeas

(959 (excretion) qCE |

wifitas e w0 efaraz ARGTENbe @R I[Eemd G 2@ oS @vA AHId 0 |
e A4 @oaemid zrem- sy, 38R, ek afsre Tenfn |

TCER JCad A1 96 | O @ AW 0@ AN 0 w1ge FRe T e I 33 s ot A |
0 107 € FIEH GFICS (N 07 | Nead Afefb 0@ do (ATF SR T A |

@R P ST SIS 0.2 FFARGR I0R (e Seirs @i Faeie 31w 1 |
@I 4R (A B T TSL(E] A TR Q@ I &0 A ([ IS
Tibe 15w A 0 SR AN CATIFE |

A [FI5IS! A T (< 2% G 2 0 (VGe! W0 23 T 4R 9F6 U
WA FT A1 A A IR AT TR ww o W | AfwEe e HEsE Jakob
Henle-3 FINRPAIE QTF (ZA1E@ 99 J900 27 |

R @I T2 1 prefAfem Afers @ smfers a9 4 #11f, @ T8 ¢ T g
AT 23 OIS SRR It SRIFCG I |

QI P @ TIPS ARS S (AT FGes R ey 7§ @9 =i,
e, s «fie, fEBifim, Afe =@d, wmw oefe wew MW AR e
SRSTTE T |

TR SR Sifa afie [f zm @ s toft s o e | st co, @F e
fifers zm wgTe SRR Siaa MO I Fowws ¢ #ffare gafa e «fars =7 | Fefam
AT (TFAT) TG (A G2 FRETSE N 0@ (AR |

@R i @ 2R sfa s&ifes Ae owa FefRet S a1 I | @=-TE |
FFE @ BORTAET (arrerera gt @ WS smemimaes o7 @ ¥g 7, Sig I
IS ¢ WY T (5] AT T 2 OIS Ta@ 0 | LECHIEHT NS A6 A AT
AR A 4T A (TFF TW) = |

3@ (0 M @ TR, SBIFmT 93R (FIRIRT WA T WG T S ST
(osmoregulation)- @ eFgISf ST A R | (TZZ ST MY QIR RIALS TIPS TG
Torg S effgm fea @ | s «fame Iom @ 3@ R SR Al ¢ wieEfae
SloTS a3 |

GFEH Z WA VI I T 8y TBE T4J J0@d IAGT I (978 WA I A (9T O
A OISH I R IEIRECE G (FEER I | a7 OIS e e AR I
T @I AE oA ¢ fEafbie @l srareifs 3w A |

3@ e el ReTA o AR o w79 (Xef, ferrafblam, «Gifvrm) stfarfee
TR TN TIAERE |

sp51e fAREBIR (AF ADH 4 FTH (T I 9 T (N J&@ Nerwr A el 47 T @32
o At 3 oA, e S SAf @ oot WG | @ SAFE &A@ I CHAADA ZARA AT
0 | BT @ @ WS PRI AR AT 7 @32 @ @ f{ofe zw A | S s
TSI (T T2 T OIS AR S CIACA D GBI qCeh | TS Joaa R =i fsfe =7 |
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WY Grfiw - @Sy +a
TPl TR AN $IO

ECREITEE: bl 3. BRI oFE (@ IieetE Afde-
5. AR J@ ST : i. @ COAF ST 419

® 330 - >90 AW @ 80 - S¢o AN : ii. 2T 2ATEN FIFH IR

@ @o - >0 AW @ 90 — S¢o AW : iii. 7% SIS SHHITA (ATIPEI 2T I
2. Wﬂmﬂﬁmcmmwcaﬁm s @l wfds 2

IR 2te I 2 ®iSii @i @ iii

@ cifeam wrm @ ~Bifwm W @ ii @ iii @ i,ii 8 iii

S0,

o).

@ @FRRT AT @ RIS A
@R pH T

@45-80@55-75046-87@35-55 |
. [+ ufore g=ze =3- ;

@ =& Teomts @ *<F3 o
@ NH, fite @ R WA @ Jfare

AR A 2AsenfEe W @A 2
® TF ORNRICIEEE
@ @RI @ IRFEED

w2 @ forfies S (iR e STE

TS (TG 10T AT T ?

® @E e @ @E e
909 (G AT~

i A Te i Arfoa S

iii. v@tﬁﬁf%@ﬁw
fea b e 2

@i%ii @iCiii @ ii Siii @ 1,118 iii
BeRCrr anitam  @Eern  [ReEed
feraifere FiHd-

i. ARBIAECT @ FefE<E A

ii. 0FA (FHEFEFPR A T AFRE AF

iii, (FIRGTAR FTee @
IR T Reaniivks e 2
®@ieci
TR @ CF@ @A AP IG—
lmwﬁﬁﬁmq

ii. feeT® Satea 2mereirEe
iii.@ﬁamﬁwmq
e @ 7fes 2
@icii @igii @iiSiii @ i,ii 8 iii
3% q o
i, TH IS5 i, TAFHY 4TF (XS o
iii. * 0 A
e @ w1f6s 2
@icii @iSii @ iiCiii @ i,ii€iii

TRTTR 29T eiaifRe aree AR FO ml2 |

® 1200ml @ 800ml @ 600ml @ 1000 ml 2

ftea Taisel 1T ¥R Yo 8 38 M AT
Teq wie:

firgdl I @OTeT AT AT 7
53517 afg (A e e o
e g, T S A1TS =7 |

TwioE @ e o o s e -
®@TSH @ADH @®LH @ FSH
Tmioted e svnda oRee Ifeye-
i. & H,0 I AfF ZACA FE© 23
ii. A& H,0 IS I ZACA FT© I
iii. Na* (@59 S @

@iCii @iiCiii @ i,ii 8 iii

e S #fés 2
@i gii @ i8iii
@ ii @ iii ® i, ii € iii
ERI
). @ |2 @l @8 @|e @
v .® [a @|v. @[5 @ s. @
P @ [ @[ @8 @
| e o
. *HT ANREE =D T AW, A T

T | 9T TREROH T | AT A
A T AT T3 (REE (T e
HIFIET | NS A ST (=LA SICe, iy
Bl oiftR | WL Wi SrEenate +

ey 3@ afegm T g FASIE 17
FEA 7
F) 3eHetEle™ F 2 )

<) SPIAGTE IE0S B JA ?

%) TwIAE cnwﬁﬁrmwwaﬂm
ns |

ﬂ)%@mﬁmwmmam
T AR O ATF AT AWCFA
FHLFCA IR F9 | 8
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