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Chwong 11 Hé bai tiét

1. Cac san pham thai cé Nito
— a. Ammonia
— b. Ure
— c¢. Acid uric

2. Sw tién hoa cua hé tiét niéu

3. Cau triuc than caa dong vat hiru nhii
4. Chlrc nang cua than

5. Tuan hoan than

6. Diéu hoa hoat dong than
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Dgi hit mau (Desmodus rotundas), mot dong vat c6 va vai hé tiét niéu rat dac biét.
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Hé tiét niéu

Bdi ti€t 1d qua trinh thdi cdc chét ba,
cdc chéat du thua qua qua trinh blen
dudng ra khdi co thé, giup co thé
khéng bj nhiém déc va git dugc can
bdng ndi moi.

Tham gia véao chic nang ndy cé nhiéu
CO quan ph0| hdp v8i nhau nhu: hé hd
hap hé tuan hodn- hé tiéu héa- hé tiét
niéu- da
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Cdc s&n phdm thdi cé Nito
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», ? A2
Cdc san phdm
? . » -
thai co Nito
Khi cdc amino acid va
nucleic acid dugc
chyyén héa, mét sdn
phédm tao ra l& ammonia
(NH;), Ia mét chat kha
déc nhung cé thé dugc
Ioou ra thong qua mangi
cia cd xuong (teleos
fish). Thu chuyén
ammonia thanh urea, mét
chét it déc hon. Chim va
bo sat trén can chuyén
né thanh uric ‘acid, mét

chét khéng tan trong
nugc.

-
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Proteins Nucleic acids

b

Amino acids Nitrogenous bases

o

—NH,
Amino groups

Most aquatic animals, Mammals, most amphibians, Birds, insects, many
including many fishes sharks, some bony fishes reptiles, land snails

L

M TN
NH, 0=c_ | | c=0
? NH, PO
0 N H
Ammonia Urea H
Uric acid
© 300-500mL/gN = 50 mL/gN 10 mL/gN
1 bude xt ly 4 budc xtr ly 15 buéc xt ly
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Loai sinh vat Cau truc

Khi khong, 16 vo

Thuyee vit

va than 16

San pham Cacluuy
tiet khac
Tinh thé khong tan
Cac tmh thé nay duoc

ik aah

b Thim thiu ra moi

truong

Contractile Vacuoles




Caplllary natwork
Segmant wall lother wastes added]

Wastes and flulds
expelled through
pores in body wall

Funnel Callecting tubule

[water and
some wastes  EXternal pore
{a) Flatworm (b} Segmented worm  enter here| [wastes
ﬁ discharged here|

(c} Human
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Su ti€n héa cua hé tiét niéu _._.

e - y— W ke
. 1 i fubules
Tién than Q | @ o Trung thédn (] Testis

Archinephros: Kidney found
in embryo of hagfish; this is the
inferred ancestral condition of
the vertebrate kidney.

Mesonephros: Functional
Ti with kidney of adult lampreys,
Loules fishes, and amphiblans;
transient function in
embryonic reptiles,
birds, and mammals

Epididymis
{derived from
mesonephric

open
nephrostomes tubules)

Neptrogeric s
plate glomerull
. Mesanephric
Archinephric
duct @ ot
Testis

Tién than

Ponepiios  H@U than R
Pronephros: Functional 0— Gonad Metdnephros: Functional Degenerative
2 " kidney of adult reptiles, pronephric and
kidney in adult hagfish : £
S embryoiilo lohes and birds, and mammals m:m:phnc
amphibians; fleeting existence Pronephric
in embryonic reptiles, birds, tubules with Metanaphric
and mammals nephrostomes kidney
Uratar
Pronephric Vas deferens
duct (Waolffian duct)
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bong_ vat khéng xuong séng
da bado nho nhu giun dep co
nhifng cdu trac phic tap hon
dé bai xudt la hé thong cdc
ong nhdé véi t€ bao ngon Ita
(flame cell), va cdc 16 bai tiét
cdu thanh nén nguyén thén
cua giun dep. Cdc Iéng rung
(cilia) bén frong té bao ngon
IGa déan chat ich tu cd thé
nhd hoat dong uén minh. Cac
chat bai tiéf sau dé dugc
tong ra ngodi qua cdc 16
théng v6i méi trudng bén
ngodi.
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Hau hét déng vat khéng cé xuong séng,
vi du giun dét (annelid), cé don thén
(metqnephrldlq) Pon than gém maot cdi
ong vGi cho m& vdao khoang co thé hinh
cdi phéu goi la pheu don thdn
(nephrostomes), mot ong nho udn khuc
ngodn ngoéo, moét phdén ong nhd phéng
Ién dé€ tich tra goi Ia tai va mét 16 ra qua
thanh co thé goila 16 don than. Mu0| co
thé dugc tai hép thu tu nhiing éng nay,
va chat dich (fluid) c6 thé dugc gilr lai.
Nuéc ti€u (urine) dudc glcu phong ra
moéi trudng théng qua cdc 16 don thén
(nephridiopores).
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Céac éng Malpighi cia cén trung 1& phén
mé& réng clha éng tiéu héa, tdm trong
dich huyét tuong . Céc t&€ bdo cla thanh
dng cé thé hdp thu acid uric, K+ va cdc
chédt khéc tir huyét tuong rdi vao éng nhé
nhd vdo qud frinh thdm théu
(osmotically). Phé@n I8n nuéc dudc tdi hép
thu (reabsorbed) qua thanh & ruét sau.
Cdac éng Malpighi cia cén tring giéng
nhu don than cla giun dét la ndi logi bé
chat thdi Nitrogen va Ia ché 8n dinh can
bdng nuéc va mudi trong co thé
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Cdc 8ng Malpighi & cén tring

Malpighian tubules

Sy i ., =
g um
T Midgu R
(stomach)

Salt, water, and Feces and urine  Anus

Hindgut

. Reabsorption of H,0, ions, and
|\, valuable organic molecules

Freshwater fish

Food,
fresh water

Gills: \
Active absorption of Intestinal ~ Urine
NaCl, water enters wastes
osmotically

18/05/2020 5:13 CH 14

Active tubular
reabsorption
of NaCl

| Kidney: Excretion

of dilute urine
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@ Sy thich nghi cua déng vét
nuéc ngot

Cdc dong vat nudc ngot déi phé véi véin dé cding
phong va mét mudi nhu thé ndo?

1. Hau hét ching khéng bao gié uéng nudc

2. Co th€ ching dudc chdt nhéy bao phd, giup
ngdn can dong nudc thuéng xuyén di vao

3. Chang bai xudt mét lugng I6n nudc trong nudc
tiéu lodng

4. Cdc t€ bao hdp thu muéi dgc biét trén Qé mat
TTOI;ng thu nhdn mudi mét cdach tich cuc su dung
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@\ Sy séng trong nuéc Mman

Glomerulus
reduced or
absent

Active tubular
secretion
of MgS0,

Stomach:
Passive reabsorption
of NaCl and water

Marine fish

Food,
seawater

- ger - = =
o S =
Gills: Kidney:
Active secretion of Intestinal wastes: Excretion of MgSQ,,
NaCl, water loss MgS0O, voided urea, little water
with feces
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Su thich nghi cta ddéng vt
nuéc madn

Céc dong vat nuéc md@n ddu tranh véi su loqi

nu‘dc va gat bé mudi du thiia nhu thé ndo?
Chuang thUGng Xxuyén udéng nudc bién dé

’rhay ’rhe nuéc da bi mdt qua mang hay thédm

qua bé mat co thé.

2. Ching bai xuét mét sé ion mudi (Mg**, SO4-)

véi moét lugng nhd nuéc ti€u dam ddc.

3. Chung bai xuét Na+ va CI- do cdc té€ bdo

ti€t mudi & mang bang van chuyen tich cuc

ngudc gradient néng dé s dung ATP.
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Cdu trac than cia déng vat
hdu nhu

-1. Kidneys produce
urine,

2 Uraters transport
urine,

3. Urinary bladdar
stores urine,

4. Urathra 588
urine to DUlSUB

Figure 10.2 The urinary system.
Urine is found only within the kidneys, the ureters, the urinary
bladder, and the urethra.
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Khdi niém

Hé het niéu bao gom déi than, niéu
quan, bqng quang va niéu dao.

Hé tiét niéu gop phan duy tri c@n
bqng néi mé bai mét qua trih phuc
tap gbém: loc, hép thu chd dong,
hap thu thu déng, su tiét va bai
xudit nuéc ti€u.

Két qud la tao ra nudc heu mang
theo nhiéu chdt thdi chuyén héa

18/05/2020 5:13 CH
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i

-

Co quan hé tiét niéu
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Mi qud than cé kich thudc 3 x 6 x12 cm, dudc
boc trong mét bao lién két, ném trong mét &
ddy md goi la & than va dinh 18ng 180 véi thanh
lung béing mé lién két.

Céu tao cua thén:

Mién v3: mdau dd thédm

Mién tdy: mdau nhat hon, gédm 9-12 thép
Malpighi, dinh quay vdo trong, ddy quay ra
ngoaqi.

BE than: mau fréng, noi chlia nuc ti€u do céc
éng gbép 38 thap Malpighi dé vé.

20 Nguyén Hiru Tri é
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Méi than dudc cdu tao bdi han mét triéu don vi
thén goi la nephron

18/05/2020 5:13 CH -
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Thén c6 mét mat I6m goi la
rén than (hilus) noi cé than
kinh di vao, mach mau va
mach bach huyét di vdao
vd di ra, va niéu qudn dira.
Va moét mat 16i.

BE than la doan trén cla
niéu qudn, phinh to thanh 2,
hodc 3 dai thén I&n, moi
dai thén I6n cho cac
nhdnh nhé hon di ra goi la
dai thén bé
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Chiic ndng cua thén

Nhu mé thén gém ving vé va vung tay. 6
thdn ngudi vung iuy co tu 10-18 cdu Uc
hinh chop 90| la thép tay.

Moi than cé tg 1-4, triéu  nephron. Moi
nephron bao gém ti€u cau than, ongI lugn
gén, canh mong va canh _day, quai Henle,
ong lugn xa, éng gép va éng thang

Nephron I& don vi chuc ncng cua thén

Nugc heu dudc tao ra & thén di qua niéu
qudn den bdng quqng, luu fri tam thdi roi
dudc thdi ra ngodi qua niéu dao.
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o Kidney: Hinh thdi gidi phau

V3 tha@n

d

Nha thén

Mién vd

bai thén bé

bai thén Ién

Bé than

BS

Niéu qudn?

|
18/05/2020 5:13 CF |
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Renal medulla
Posterior vena cava
Renal cortex

Renal artery and vein Kidney

Aorta Renal pelvis

Ureter

Urinary - A

Urethra [ A== Ureter

Bowman's capsule Glomerulus J“’“ﬁila Cortical
Proximal tubule n' e.edhtonry nephron

Afferent arteriole e P

14 Peritubular
from renal artery D capillaries
Efferent arteriole {

from glomerulus Renal cortex

Distal
tubule

~) " = - -
| o Collecting | | ‘—Collecting
\ duct [ duct
l_? IS Renal medulla
I L,

Branch of
renal vein

Descending

Loop of Henle limb .
Ascending 1
limb @ To
A wle' . renal
1 pelvis
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@h Chic ndng cta don vi than

Péng mach/tinh mach than: dong mdéu chdy trong
thén

Niéu qudn (Ureter): 8ng dan nuéc ti€u

Bang quang (bladder): du trif nudc ti€u

Niéu dao (Urethra): 6ng thdi nudc ti€u ra ngodi

Vung vé than (viing bén ngoadi)

Vung tay thé@n (ving bén trong)

Nguyén thén (Nephron): don vi chlic ndng cta than
Cortical nephron (ném & ving v3; 80%)
Juxtamedullary nephron (ndm & vung tay; 20%)
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Cdu trac nguyen than

Bood—

-

Juxtagiomerufar (JG) Gomsrulus  Glomerular Gcrremlarcac!-je @;grnfums

Afarant
arteriole
Bieert 7 T
artediola -

e Vi
Afferent 1

artaricie / L

Distal
convaluted
tubule

Proximal
comvoluted
tubule Glomerulus

Endothelium

Loop of [ ] i Jtaglomeruiar”
Henle \i"l 1 apparatus
2

o, e — Praximal
\ canvaluted
b ® Soluble molacules tubule

* Proteins
= Blood cells

béng mach hudng tdm: cung cdp mdau cho nephron
tu dong mach thén

Ti€u cdu than (Glomerulus): cdu cia mao mach

Pong mach li tadm: méau di ra ti ti€u cdu than

Nang Bowman: bao quanh ti€u cdu théan

18/05/2020 5:13 CH -
27 Nguyén Hiru Tri

Pmnma] eonvolulad tubule

="|I / Capsular egithelium
/ (Bowman's capsule)

Several
nephrons
share the

collecting

Interiobular
artery and vein
{connect to renal
arery and vein}

Capillaries
sumounding tubules
Ascending imb of
Henle's loop
Descending kmb of
Henle's loop
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Nguyén than (Nephron)

Nguyén than Id don vi cqu trac va chic ndng cho
viéc hinh thanh nuéc ti€u, cé chia:

1. Tleu thé than: la thuat ng dung chi tép hgp céc
cAu than va cé vé bao quanh

Céu thén (Glomerulus): chim mao mach
nang hoa

Nang Bowman: I6p bi€u mé bao boc bén
ngoai cu than.

2. Ong thdn: &ng ma trong dé dich chdy qua
Ong lugn gdn (Proximal convoluted tubule)
Quqi Henle (Loop of Henle)
Ong lugn xa (Distal convoluted tubule)
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Inc. Permission requil for oo chisplay.
Capsular epithelium
(Bowman's capsule)

Efferent Glomerulus

arteriole ™~

Proximal
tubule

arteriole

Red blood cell

Capillary

epithelial Plasma protain

Electrolytes
and other
¢ small solutes

Filtration barnier

Filtrate
Filtration

slits
18/05/2020 5:13 CH 30 Nguyén Hiru Tri e

15



e Nguyén than (Nephron)

80-85% tat c& nguyén than ndm & ving vd

- Tiéu thé than ndm & vung ngodi clia
mién vd

15-20% nguyén than ndm gan vung tay

— Ti€u thé than ndm sdu trong mién vé gan
mién tay
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» Cudn mach + nang Bowman
= = Tiéu cdu thén

Ld phén ddu cla nguyén thdn
Pong mach hudng tdm dan mdu vao cuédn
mach tiéu cu than, néi c6 mét mang mao
mach dac biét.
Sy loc: Ap luc thay tinh cta ép luc mdu
ddy dich tt' méu véo trong nang Bowman.
Nudc loc: dich dugc ddy ra bao gém
nhiéu thi loai trt t€ bdo mdu va cdc
protein I6n.

18/05/2020 5:13 CH 32 Nguyén Hiru Trf e
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-
Mbi ti8u_cdu than co. duadn
kinh khodng 200um, gom mo
cudén mao mach goi la cudn
mach tiéu cau than
(glomerulus) dugc bao guanh
bdl nang Bowman. L&p trong

clda bao & 1& tang (visceral [

layer) fruc ti€p bao quanh
chum mao mach ti€u cdu

than. L&p ngodi cla pao |4
g|d| han ngodi cla tieu cdul

goi l& [& thanh (porlefol layer)

GiGa hai I6p cla nang
Bowman 1& khoang niéu hay
khoan Bowman ’rlep nhan
dich dd loc qua thanh mao
mach va |4 tang.

18/05/2020 5:13 CH

Nang Bowman

Té bdo
co6 chdn
C6 thé cé chan
(cudng nhd)
Pan vdo nhau

glomerular
l capillary

podocytes

18/05/2020 5:13 CH
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@ Suloc
-

i
L

'.-% - 2
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@h Cac I6p mang loc clia cau thén

filtration endothelium
membrane

18/05/2020 5:13 CH 36 Nguyén Hitu Tri e

18



@h T€ bdo gian mao mach trong ti€u cdu

Bt .) - ‘ A i
L, G‘-’ - :
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il T8 bdo gian mao mach frong tiéu céu

bai thuc bao

Receptor MHC I

C6 thé co lai (angiotensin 1l & ADH)
Tiét Prostaglandin

18/05/2020 5:13 CH 38 Nguyén Hitu Tri e
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@h Cdutgo clia 6ng than & Sng gop

Ong lugn gén

- Bi€u mé vuong don Microvilli ~ Mitochondria
(Simple cuboidal) vGi
bd ban chdi (brush
border) cia cdc I6ng
nhd (microvilli) Iam gia
tang dlen tich ti€p xuc

Canh mdng di xuéng

cua unI Henle (a) Proximal convoluted tubule cells
- Bi€u mé det don

(Simple squamous) "
Canh ddy di xuéng

cua QUGI Henle (b) Loop of Henle cells: descending
- Bidu mé vuéng don limb and thin ascending limb
(Simple cuboidal)
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@
Cdanh day di l1én cda quai
Henle
Bifu mé vuéng don
(Simple cuboidal) va mét
it tru don
Canh méng di Ién cua quai
Henle
Bi€u mé det don (Simple
squamous)
Ong lugn xa & ng gép
Bifu mé vuéng don
(Slmple cuboidal) két hdp Intercalated Principal
véi t& bdo chinh & t& bdo cel el
chén <¢6 vi nhung

18/0‘/Eni®[mﬂ'"i) 40 Nguyén Hitu Trf e

(e) Collecting duct cells
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Chiic nang cua than

Loai bd cdc chét cé
thdi cla qud trinh bién

du’ang_ - Filtration
. . R R ” apillary
Diéu hoq nong dQ Chqt \Excratorytuhula
tan trong mau.
~ ~? s Reabsorption
Van chuyén qua té
bdo biéu mé & 4ong S
than

Excretion
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Chiic nang cua than

@ Filtration from blood
into nephron

ol capsule Filtrate ADH

W:
w w —. .~ Urine
T 1 i (excreted)

Afferent
arteriole

Efferent
arteriole

S5 Blood with

e Reabsorption 9 Tubular secretion 0 Reabsorption :12?;2:2
Peritubular from filtrate from blood into of water under
capillaries into blood filtrate effects of ADH

Fgure 22-9  Summary of urine formation in a nephron.

1. Suloc, dp luc loc Ién dich co thé tao ra dich loc (nudc,
mudi, dudng, amino acids, chét thdi cé nito)

2. Téi hdp thu, hdp thu tré Igi nhitng chét tan cé gid tri
(glucose, mudi, amino acid) tU dich loc

3. Su tiét, su thém vdo cdc phdn ti 18n nhu déc t6 (toxin)
vd céc chét tan khéc khi qué thiia vao dich loc

4. Su thdira, dich loc di ra khéi hé théng thén

18/05/2020 5:13 CH 4 Nguyén Hiru Tri e
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Su loc
filtration

Hai thén s&n xudt 125ml dich
loc/phat trong dé 124mil
dudc hép thu lai véa chi 1ml
dugc thdi ra niéu qudn
thanh nudc ti€u.

Trong 24 gid cé khodng 800
lit méu qua thén tao khodng
200 lit dich loc va chi cé 1,5
lit nuéc ti€u dudc tao ra.

18/05/2020 5:13 CH

Tiéu cAu than

Glomerulus

Khdang fréng
. | cb chuda dich
<o loc

¥ Proximal tubule

T€ bdo mdu cd
cudng (Ic’jp noi

Atemntarericie——07  Endothelium tang cla nang. e
rf

Juxtaglomarular calla

ATV avay vexo - vguyen Hiru

Bowman
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Mang loc
N Filtration slit

Pedicel

1. Sy thiing 18: Céc

I6 trong mao \

mach ndi mé

I; = ,' T '::-
3. Hoa lan voi 2

mang ddy Pt i
v

1 Chdn tat c& céc té bdo va tiéu ca

=it

u
2 Chdn tét cd céc protein ¢é kich thuéc via
3 Chén tat cd cdc protein 18n clda huyét tuong
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Su loc

Mdau téi thén tad mét P
déng mach 16n & /
déng mach hudng cpsie /.
tam va vdo trong céu [ "i"‘ .
~ ? X . ~ [ =Gl |
thdn cda moi nguyén | T (blood)
~ Lyn 2 P hydrostatic
than dudi ap suat cao pressure
e 7 by mm
(70mmHg) dp sudt nay T:BIood‘collcgid
thuc t€ ddy dung dich ; ki
2 P A% 7 (30 mm Hg)
gém nudc, mudi, urea, et " T“;ags“;?’t-
va cac phan tu khac  “pressure e
vdo trong nang Qe g
Bowman
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Ang lugn gén

Dai hon 6ng Iugn xa, 8 gan cdc ti€u
cau thén vé ndm & vung vé. Cac té
bdo bi€u mé cla éng lugn gan cé
bdo tuieng mdu héng, mat dinh té&
bdo c¢é nhiéu vi nhung ddi Tmm tao
bd bdan chdi. Do cé kich thudc I6n,
méi lat cdt ngang éng lugn gdn cé
tU 3-5 nhén hinh céu
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Su tai hap thu
(Reabsorption)

T&i hép thu lad qué
trinh di chuyén
cdc chat tu dich
loc tré& lgi vado
mau

l¢—— Peritubular
Capillary
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Sw loc
H;0
Salts (NaCl and others)

Urea
Glucose; amino acids
Some drugs

Khoa

=3 Vin chuyén chi déng
wp Vin chuyén thy dong

18/05/2020 5:13 CH

© Ong Iugn gin
NaC| Chit dinh dudng

MIEN VO

@ Canh xuéng
quai Henle

§ HO
MIEN TUY 20 4
NGOAIL

49

@ Ong lron xa
H0
NaCl 4

HCOS

Nguyén Hiru Tri e

Distal Convoluted

Tubule
¢

Macula Densa
Afferent Arteriole

Juxtaglomerular
Apparatus:

Loop of Henle:
Thick Ascending Limb

Thin Ascending Limb
Thin Descending Limb
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-__I!.-.;/./j"\..-

&0
'"/‘\-.._ P /\‘\

Ang lugn gdn

|I )-l

(.i

50

Proximal Convoluted
Tubule

Proximal
Straight
Tubule CORTEX

MEDULLA

Collecting
Duct

| o8

L

Nguyén Hiru Tri e




\ Ang lugn gdn
Pong thdm loc tdi hép thu

65-70% nuéc, Na*, K* W
100% glucose, HCO;",
amino acid, citrate, peptide nhé
40-50% Ca?*
80-95% PO,*
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T€ bdo éng luon gén

18/05/2020 5:13 CH 52 Nguyén Hiru Tri e
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conneciing
tubule

distal
tubule

callecting
duct
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Quai henle

Hinh chi U vdl canh xuéng ddy, cadnh xuéng mdng,
canh lén mong va canh Ién day.

Cdc canh xudéng day cé du‘dng kinh ngodi khoéng
60 pm, dot ng6t thu hep lai con 12um va lién tuc véi
canh xuong mong G canh mdng, long quai henle I
rong, la biéu mé Iat don ¢é nhén nho vdo léng éng.

Khoang 1/7 'rong cdc nephron nam gan ranh gldl
mién vé vd mién tay, cdc nephron ndy dudc goi ld
can tuy Cac nephron cén lai dugc gm la nephron
vo. Tat cd cdc nephron déu tham gia vao qua trinh
loc, hép thu va bai xuét.

Tuy va@y cdc nephron cdén tdy cé vai tré tqo gradient
uu truong trong mé ke vung tdy, la cd sé cho than
tao ra nudc tiéu uu truong.
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it 1| o 4P R , S oA
== Nephron cdn tuy co quai Henle dai, di sGu
vado trong vung tuy. Cac quai Henle nay_co
canh xuong day ngdn, canh xuéng mong
ggi, canh Ién mong ngdan, cdnh lén day
ai.
Cdg nephron ving vé cé canh xuéng méng
ngdn va khéng co canh Ién mong.
Quai Henle tham gia gil nuéc, chi c6 nhiing
doéng vat cd, quai Henle mdi ¢ kha ndng
tao nudc tiéu uu truong va duy tri nuGc
trong co thé.
Quai Henle tao gradient uu truong trong mé
ké vung tuy cé vai tro cé déng nudc tiéu
khi chay qua thanh éng goép.
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Quai Henle

Distal Convoluted

Tubule <
_ - Proximal Convoluted
Macula Densa — ol Tubule
Afferent Arteriole . % A
Juxtaglomerular
Apparatus:
Proximal
Straight
Tubule CORTEX
MEDULLA
Loop of Henle: Collecting
Thick Ascending Limb Duct

Thin Ascending Limb

Thin Descending Limb
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Quai Henle

Cdanh xuéng mdng cua quai Henle cho
nuéc thédm qua tu do, con todn bd canh Ién
khéng cho nudc thédm qua.

G canh Ién day NaCl dugc vén chuyén chi
dong ra khdi 6ng dé€ tao gradient uu truong
trong mé ké vung tdy cdn cho su cé dong
nuéc tiéu.

Ap sudt thay finh 8 mé ké dinh thdp tdy cao
gdp 4 1an &p sudt thiy tinh cia méu
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Distal Convoluted

Tubule ==
: - __ Ja | Proximal Convoluted
Macula Densa N Tubule
Afferent Arteriole . i / { A\
Juxtaglomerular 1 ]
Apparatus:
Proximal
Straight
Tubule CORTEX
MEDULLA
Loop of Henle: Collecting
Thick Ascending Limb - Duct

Thin Ascending Limb

Thin Descending Limb

" g
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Quai Henle: Canh day di Ién

Distal Convoluted
Tubule

Proximal Convoluted

Macula Densa SN » d/ Tubule
Afferent Arteriole : / :
Juxtaglomerular Q\ : _
Apparatus: V f . Proximal
Straight
Tubule CORTEX
MEDULLA
Loop of Henle: Collecting
Thick Ascending Limb | Duct
Thin Ascending Limb

Thin Descending Limb

s 4 .,r' y
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6ng lucn xa

Canh Ién quai Henle di tré vé vang vé,
tré nén ngodn ngoeo vda tré thanh ong
lugn xa. Ong lugn xa c6 cdu tao giéng
canh lén day, c6 bi€u mé vuéng hay tru
don.

Ong lugn xa khac déng lugn gan (ca hou
éng déu ndm trong vung v3) & chdé
khéng cé bd ban chdi, khéng cé cdc vi
8ng & mat dinh, va té bdo cé kich thuéc
nhé hon.
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Su tiét (Secretion)

SU ché& tiét la di chuyén
cdc chat cé trong mdu va
dua chung vao trong dich
loc

d ong lugn xa cé su trao
d0| ion néu aldosterone & m_'*
ndng dé cao: hdp thu Na+, ™
va bai xudt K+. CG ché nay
tac_déng dén téng ludng
mudi trong co thé. Ong IUcn

xa con ché tiét H+,
amonium vao nudg tiéu,
hoat déng pay nham duy

ti cdn bang acid-kiém
trong mau.
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6ng lucn xa

Distal Convoluted
Tubule
FJ Proximal Convoluted

e e f=

Macula Densa = Tubule
Afferent Arteriole &7 A
Juxtaglomerular \ :
Apporatys: Proximal
Straight
Tubule CORTEX
MEDULLA
Loop of Henle: Collecting
Thick Ascending Limb 5 Duct

Thin Ascending Limb
Thin Descending Limb
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@ Ong gép va éng thdng

-_—
|
Distal Convoluted
Tubule b4 o
LIS
=gy Proximal Convoluted
Macula Densa P = f~ Tubule
Afferent Arteriole 4 / O\
Juxtaglomerular
A tus:
ppama—. Proximal
Straight
Tubule CORTEX
MEDULLA
Loop of Henle: Collecting
Thick Ascending Limb = Duct

Thin Ascending Limb

Thin Descending Limb
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A ’ < ~’ 3
@ Ong gop va éng thang
Nudc tieu di tu ong lugn xa dén 6ng gop roi
hgp véi cdc éng gop khdc hinh thanh ong
thang I6n hon, cang dén gdn dinh cla
thdp ’ruy thi 6ng thdng Cong I&n hon.

Cdac 6ng goép cé6 bidu md vudéng don,
ducng kinh khoong 40pm Khi di sGu vao
vung ’ruy cdc t€ bdo 6ng goép cao dan tré
thanh t& bdo fry, dudng kinh éng gop co
thé 1&n 16i 200um khi dén dinh thdp tay.

Trong vung tay, cdc ong thdng 1 COU trac
chinh d&dm nhdn viéc cé ddc nudc tiéu
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Ong gop

Distal Convoluted

Tubule s
< .:. | 1 :-. 2 1C lutad
Macula Densa e i Tubule
Afferent Arteriole S
Juxtaglomerular ;
Apparatus:
Proximal
Straight
Tubule CORTEX
MEDULLA
Loop of Henle: Collecting
Thick Ascending Limb 5 Duct
Thin Ascending Limb
Thin Descending Limb
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a’ < ~ AP ~
Te bao cdan tieu cau
NG&m tfrong dong mach hudng tém
NG hep xuc véi éng lugn xa, ¢ day
c6 cdc té bdo cd tron dugc goi la

té bdo cdn tiéu cau
(juxtaglomerular cell = té€ bdo JG).

Nhiing té bdo JG cé chida mét
lugng I8n cdc hat ché tiét c6é chiia
renin

Khi huyét ap thép, té bdo JG gidi
phong renin
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Phiic hdp can tiéu cau than

Canh ti€u cdu than, t&€ bao cg tron 3 do gitia
cla dong mach dén bién doi thanh cdc té
bdo cdan tiéu cou bdo tuong co nhleu hat ché
tiét. Chat tiét cGa t€ bdo cdn heu cau cé vai
tro duy tri huyet ap. Vét dac 3 ong lucn xa
thucng nqm gan dong mach den c6 cac te
bdo cdn ti€u cdu. Té bdo cdn ti€u céu cla
dong mach den cung véi vét ddc tao nén
phic hdp cdn ti€u cdu.

Ngoai ra phiic hgp cd@n ti€u cGu con cé cac
té bdo goi | ld cdc t&€ bdo gian mao mach
ngodi tiéu cdu
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Phiic hdp cdn ti€u cau

Figure 10.9 Juxtaglomerular apparatus.

18/05/2020 5:13 CH 68 Nguyén Hiru Tri e




Bang quang
(Bladder)

Bang quang va cdac ong dan ti€u (dai
than bé thén, niéu qudn) Iuu trii nuéc
ti€u dudc tao ra & than va dan ra ngodai
Thanh cla niéu qudn trd nén dday hon
khi ti€n dén bang quang.
N|em mac bang quang va cdc éng dan
ti€u cé biéu mo chuyén dang, I6p dém
cé mé lién két thua va ddc. Quanh I6p
dém c6 cdc sgi co tron bén vao nhau
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Nigu [
qudn

Mang ngdn
niéu -sinh duc

Bang
quang &
nu va

niéu dao

Vung
tam gidc

Co thét phia trong
niéu dao

Cd thdt phia

ngodi niéu
dao
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Niéu dao & nU

Niéu qudn & nl bao chdt quanh phia truéc
vanh adm dao.

Co bi€u mé Iat tang vd mét sé vung cé
bi€u mé tru gid tang.

Poan gilia niéu dgo nii cé co van Xép
vong, co that theo y muén

Né md ra vé phia trudc t6i am dao va phia
sau téi am vat

Ddi 3-4 cm

— Niéu dao & ni ngdn dan dén dé bj nhiém tring
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um| b ilical

L& niéu qudn

Co thét trong

Vung tam
niéu dao

gidc

Prostatic
urethra

Co thdt ngoai
niéu dao Membranous

¥ d i3 R urethra
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A

i Niéu dao é nam

quang
Niéu dao mang : dai chi
lcm, co bleu mé tru tang
hay gid tqng, bao qucmh
niéu dao mang cé cdac soi
co that la co van

Niéu dao xép: Ddi khodng:
20 cm

=
h g
Niéu dgo 6 nam cé ba doan
.
=,
Niéu dgo tién liét : di qua |2 Niéu dao
’ruyen tién liét ndm sat bang ¢ X6p
=
.
:
-
£

)

g i
T izl

Niéu dao mang
Niéu dao
tién liét
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Tudn hodn thén

Méi thdn nhédn mdu td mét déng mach
thédn, thudng chia hai nhdnh truéc khi di
vao thén, nhénh di tSi phdn iruac than, mét
nhanh di ra phan sau than. Khi & rén than
cdc nhdnh ndy phén chia tiép cho cdc
dong mach gian thuy nam xen gilia cdc
vung thap than.

3 ving ranh gidi vé -tly, cdc déng mach
gian thuy cho ra cdc déng mach cung.
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i

=¥ Cdac dong mach gian tiéu thuy xuéit phat
tt céc dong mach cung va chay vao
vung vé theo huang thdng géc véi vé
than.

Cdc dong mach gian ti€u thuy cho ra
cdac doéng mach hu‘dng tdm cung cdp
mdu cho cdc cuén mao mach than.
Mdu td cuén mao mach ti€u cau théan
dé vao dong mach ly tam, rdi phan
nhdnh mét Ian niia tao thanh mang V(o]
mao mach quanh ong cung cap mAu
nudi éng lugn gan va ong lugn xa, va
mang di cdc ion déa hép thu cung cdc
chdt cé trong lugng phén tG thdp.
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m Céc heu déng mach di cé 3 cac nephron
c@n tdy sé tao nén cdac mao mach dai,va
mdnh. Cdc_mach mdu nay chay thang
vao vung iuy r6i lgi vong dén ranh gidi
ﬁ: Jga vung vé tay, dugc goi la cdc mach

ang (Vasa recta)

Cdc mao _mach 3 phqn ngodi cung vo
thén va vé xJ th@n sdp nhap lai tao nén
cdc finh mach sao réi dé vao tinh mach
ﬁ:an ti€u thuy. Cdéc finh mach hep tuc di

eo hudng ngugc lai cua gdc doéng
mach. Mau ti finh mach gian tiéu thay do
vdo tinh mach cung, va tu dé den finh
mach gian thuy, finh mach than va tu dé
di ra khdi thén
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-
béng mach thén
bong mach gian thuy
béng mach cung
Pdng mach gian ti€u thuy
béng mach huéng tadm A A
Cuén mao mach ti€u céu than ﬁﬁ?ﬁfr{f;{‘ 52 |

béng mach ly tédm

Tinh mach sao

Tinh mach gian ti€u thuy
Tinh mach cung

Tinh mach gian thay
Tinh mach thén
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Tuan hodan thén
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Interiobular artery
Afferent arteriole
Collecting duct

Efferent
arteriole of
cortical nephron

Distal convoluted tubule

Efferent arteriole of
7, juxtamedullary nephron
[\

-

- & i I [
Peritubular at i) %
capillaries Q %@;

Ascending or- % k)
thicklimbof e/ i
the loop e B i
of Henle | oM
Arcuate vein ta
Arcuate artery Vasa recta Affer|
arteri
Loop of Henle
|
| Effery
b) ! arteri

77 Nguyén Hiru Trf e

Béng mach
hudng tdm

Béng mach \

Nang Bowman

\Glomerulus £ Ong lugn gdn
=~ P

N

ly tadm ' ® Sng luon xa
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renal vein fa;%%er
nephron

Nhdnh di xuéng
cla quai Henle

Quai Henle va
Mang Mao mach
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Piéu héa thén: hormone

Antidiuretic hormone (Vqsopressm) ~ dugc
tinh thdm cla éng lugn xa
va ong gop doéi v8i nuéc (nudc quay tré lai
co thé); bi c ché bdi rudu (alcohol) va ca
phé (cofffee).

Phic hdp can ti€u cdu (JGA) ~ gidm su hap
thu mu0|-->enzyme renin khéi dau cho viéc
chuyen angiotension (protein huyet tuong)
thanh qngloiensmn Il (peptide); gia tdang
huyét dp va thé tich mdu nhé co mach.

tiét ra lam tan
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hormana [ANH)

e
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Diéu hda thén: hormone

Angiotension I chi kich
thich tuyén trén than tiét
aldosterone; hoat déng
trong 6ng Ilugn xa dé tdi
hdp thu nhiéu hon sodium,
do dé gia tdng huyét ap
(RAAS)

Atrial natriuretic  hormon
(ANH) ~ do cdc vach tém
nhi tié€t ra; Gc ché viéc gidi

- phoéng renin, Gic ché tdi hap

thu mudi va Gc ché gidi
phéng aldosterone
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Hé thdng Renin-Angiotensin

Renin I& mot enzyme phan cét protein  huyét tuong
angiotensinogen thanh angiotensin I.

- Angiotensinogen dugc t6°ng hgp & gan (liven
Angiotensin | sé dudc chuyén thanh angiotensin |l bdi
Angiotensin Converting Enzyme (ACE) & phdi (lung).
Angiotensin Il Id mét nhén t6 gy co mach manh va vi vay
Iam gia tdng huyét dp (BP).

Su gia taing huyét dp sé lam tdng ép luc loc & cdu thén

Adrenal
cortex

Capillary T
endothelial cell

Juxtaglomerular
cells

J l
Angiotensinogen J—» Angiotensin | Angiotensin I Aldosterone
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=0

Angiotensin Il

Angiotensin Il & nguyén nhan:

- GAy co mach co thé (gia tdng huyét ap).

Lam mién v4 tuyén trén than gidi phéng aldosterone

Thuy sau tuyén yén gidi phéng antidiuretic hormone (ADH).
Gay cdm gidc khat nudc.

Aldosterone sé& I& nguyén nhdn lam cho té bdo éng
lugng xa va t&€ bdo éng gbép tdi hdp thu nhiéu hon
Na* va vi v@y tdng hép thu nudc.

ADH sé lam 8ng gép va éng lugn xa gia tdng tdi
hédp thu nuéc.

- Nudc ndy sé dudc tai hdp thu véo tfrong mao mach bén
(peritubular capillaries) Iam tdng cd thé tich mau 1an huyét

ap.
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. Kiém soat sw phéng thich aldosteron
va hé Renin — Angiotensin

Enzym Renin & ACE-Angiotensin
Angiotensinogen té bao - Angiotensin I converting
0 gan gin ciu thzfm, Decapeptid vo hoat Enzym & phéi,
juztaglomerular huyet twong
Y
Angiotensinase | Angiotensin I1
\1, Octapeptid
Angiotensin IV | Angiotensin III
Hexapeptid |~ Heptapeptid
— —

2 Y .
San pham phén giai cé hoat tinh yéu hon

Sin xu.at, ph.ong Co mach H Gay khat ‘
Angiotensin :
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Anh huwéng angiotensin 1l 1&n sy
tong hop aldosteron

« Sinh téng hop aldosteron dwoc kich thich
b&i Angiotensin Il, ACTH va nong do cao
cuaion K*

 Angiotensin — gay co mach ting huyét
ap

- Captoril 1a chat rc ché ACE (Angiotensin
converting gnzyme) — giam angiotensin Il,
dieu tri huyet ap cao va suy tim
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Renin-angiotensin-aldosterone system

\ Legend
g Set7EtiCN from

Sympathetic
Se——— > activity i
|
| : @ .
" = = =p Stimuiatony
[ signal
'
Lungs Kl y = = =p Inhiibitory signal
L [ —— » Tubular Na- Ct
AL Surface of puimenary 1w ® reabsorption and K — REsction
L m:crgmmm: :I .' excretion. H.0 retention Actve transpart
N
H : i '@ = = = Passive transport
@ P Adrenal giznd: 1
¥ i cortex 1
in I inll=eneann » #=—* pdosterone
g ;
‘. L secretion Water and salt
H v retention, Effective
Decrease in Renin L circulating vMumF
renal perfusion __.__’ Y im:reas_a&sk Perfusion
(juxtaglomerular 5 YV @ Arteriolar of the juxtaglomerular
apparatus) . [ * vasoconstriction. apparatus increases.
; 0 Increase in blood !
.: L pressure e '
' . r '
: (] . & :
' n=ek ADH secretion '
" p—
. Pituitary gland: : :
: posterior lobe .: '
: y B
M Collecting ﬂII.I(I: HO=FFs i
" H.C absorption j g
2 [}
R —————— [ ————— '

18/05/2020 5:13 CH

Nguyén Hiru Tri e

43



i Renin-angiotensin-

aldosterone system (RAAS)
e }—
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W Thé tich mau thdp sé hoat héa hé théng renin-angiotensin-

aldosierone

(1) Thé tich mau thép két hgp véi viéc gidm néng dd ion
Na+ trong mdu.

(2) Gidm lugng méu chdy qua phiic hgp cén ti€u cdu

(3) Phiic hgp glcn phéng renin vao mdu, né sé xuac tac tao
angiotensin | tu anglotensmogen

(4) Angiotensin | dudc chuyén thanh dang hoat héa, la
angiotensin Il.

(5) Angiotensin Il kich thich co mach mdu va

(6) phéng thich aldosterone ti vung vé tuyén trén thén

(7) Aldosterone kich thich su tdi hdp thu Na+ trong éng lugn
xa.

(8) Lam tang N nong doé Na+ tdi hdp thu theo sau d6 la su
téng tdi hdp thu cia Cl - va nugc.

(9) Piéu ndy lam tang thé tich méu. Sy tdng thé tich méu
lam gidi phong atrial natriuretic hormone cé tdc dung Uc
ché su phéng thich aldosterone. Hai hé théng nay hoat
dong véi nhau dé duy tri can bang ndi moi.
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Can bang nwéc va muoi
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Can bang pH

capillary

kidney tubule
kil H* 4 N5 e NH
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Figure 10.10 Acid-base balance.

In the kidneys, bicarbonate lons (HCO5 ) are reabsorbed and
hydrogen ions (H") are excreted as needed to maintain the pH of the
blood. Excess hydrogen ions are buffered, for example, by ammonia
(NH4), which is produced in tubule cells by the deamination of amino
acids.

Than cén bdng nuéc va chdt dién gidi co thé, la
nGi sdn xudt renin tham gia diéu héa huyét ap.
Than cing la noi téng hdp erythropoietin kich
thich tao héng céu. Erythropoietin con thiy phén
vitaminD3 thanh dang hoat déng.

18/05/2020 5:13 CH 90 Nguyén Hiru Tri e

45



PUTP  bioad

Y

semipermeable
wbing

t— blood flaw

!

dialysate

’t‘ flow
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freshdialysate  used dialysate (contains
urea and excess salts)
Figure 10.11  An ariificial kidney machine.

As the patient’s blood is pumped through dialysis tubing, it is exposed to a dialysate (dialysis solution). Wastes exit from blood into the salution
because of a preestablished concentration gracient. In this way, blood is not only cleansed, but its water-salt and acid-base balance can also be
adjusted.
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