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CHUONG 9
SINH LY HOC THAN

I. Dai cwong
Than c6 2 chitc ning quan trong: chirc ning tao nude tiéu va chirc ning noi tiét.

Chtrc nang tao nudce ti€u la chirc ndng chinh cua than. Qua qua trinh tao nudc tiéu, than
thuc hién cac chiic nang hét stc quan trong dé gilr sy hang dinh ndi moi:

- Piéu hoa can bang nude va dién giai

- Piéu hoa can bang acid - base

- Piéu hoa ap suét thAm thau va thé tich dich ngoai bao

- Bai xuit cac san pham chuyén héa va cic hoa chét la ra khoi co thé

Chure nang noi tiét: than bai tiét ra cac hormon dé tham gia diéu hoa }myét ap, kich thich
san sinh hong cau va gép phan vao chuyén hoa Calci, Phospho trong co theé.
IL. Pic diém cau triic chirc ning ciia thin

Thén c6 hinh hat ddu nim & phia sau phic mac. Mdi than nang khoang 130g. Trén mat
phang cat doc, than chia lam 2 vung riéng bi¢t c6 mau sac va cau tao khac nhau:

- Vung vé: nam ¢ phia bo 161 cua than, tiép xtc véi vé xo, mau hong dé c¢od 1am tam
hat. Pay la noi chu yéu tap trung cau than.

- Ving tay: nam & phia bd 16m, mau héng nhat ¢é van tua. Dy 13 noi tap trung cac
ong than.

Pon vi cau tao co ban cua than 1a nephron.
1. Cau tao cua nephron

éng luon gan

Quai henlé (nhanh
xudng)

éng luon xa, quai
henlé (nhanh 1én)

éng 2op

Hinh 1. Céu tric té bao ciia nephron
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Nephron 1a don vi cau tao cling nhu don vi chirc ndng cua than, ching c6 kha nang tao
nudce tieu doc 1ap véi nhau. Ca 2 than c6 khoang trén 2 tri¢u nephron.

1.1. Cau than

Cau than 1a noi khai dau cua nephron, nam & vung vo than. Cau than c6 chuc nang loc
huyét twong dé tao thanh dich loc cau than.

MJi cau than cau tao boi 2 thanh phan: tiéu cau than va bao Bowman.

- Tiéu cau than (Tiéu cau Malpighi)

Tiéu cau than 13 mot mang ludi trén 50 nhanh mao mach song song xuét phat tu tiéu
dong mach dén, cac mao mach nay noi thong voi nhau va dugce boc trong bao Bowman. Sau

do, cac mao mach ndy tép trung lai thanh tiéu dong mach di c6 duong kinh hoi nho hon tiéu
dong mach dén va di ra khoi cau than.

- Bao Bowman

Bao Bowman 1a mét khoang rong chira dich loc cau than va bao boc tiéu cau than. Cau
tao gdm co6 2 la:

+La tang: gdm nhiing té bao c6 chin (podocyte) ap sat Vo1 cac mao mach trong t1eu cau
than. Nhimg té bao c6 chan nay hop cung voi mang day va té bao ndi md mao mach cau than
tao thanh mang loc cau than. Qua mang nay, huyét tuong tir trong mau mao mach s& duoc loc
vao bao Bowman tao nén dich loc cau than.

+ La thanh: tiép nbi voi 6ng lugn gan cua éng than.
1.2. Ong than

Tiép ndi v6i cau than, dng than cé chirc ning tai hap thu va bai tiét mot s6 chat dé bién
dich loc cau than thanh nudc tiéu.

Ong than gdm c6: éng lwon gan, quai Henle, dng luon xa va éng gop.
1.2.1 Ong lugn gan

Tiép ndi véi 14 thanh cia bao Bowman. Thanh cua éng luon gén duoc cdu tao boi mot
16p t€ bao biéu mo cao, hinh 1ap phuong, c6 di€ém ban chai ¢ phia long ong. Diém ban chai c6
tac dung lam tang dién tich ti€ép xuc lén nhi€u lan. Do trong bao tuwong chira nhiéu ty lap thé,
cac phan tir protein mang va nhicu N‘a+— K'- ATPase nén té bao 6ng luon gan c6 hoat dong
chuyén hoa cao va qua trinh van chuyén tich cuc xay ra & day rat manh.

1.2.2. Quai Henle

Tiép theo voi dng luon gan va di hudng vao vung tuy than. Cac nephron vung vo6 c6
quai Henle ngén. Nguoc lai, cic nephron ving gan tiy c6 quai Henle dai va thoc sdu vao
vung tiy than.

MGdi quai Henle gdm 2 nhanh hinh chit U nam song song véi nhau:

Nhéanh huéng vao tiy than goi 1a nhanh xubng. Té bao biéu mé cua doan ndy det nén
thanh nhanh xudng moéng, khong c6 diém ban chai, trong bao tuong co it ty lap thé, khong cod
protein mang.

Nhanh hudng ra vo than goi 1a nhanh lén. Té bao biéu md & doan dau cua nhanh 1én det

nén thanh cling mong va c6 cAu tao tuong tu nhanh xudng nén goi 13 nhanh 1én mong. Nguoce
lai, té bao biéu mé & doan sau ctiia nhanh 1én day hon, hinh 1dp phuong, c6 nhiéu ty lap thé va
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protein mang nén goi la nhanh 1én day.

Poan ndi giita nhanh xudng va nhanh 1én goi la chop quai Henle.
1.2.3. Ong lugn xa

Tiép theo nhanh 1én cua quai Henle va ndm & vung vo than, hinh dang cong queo. Té
bao biéu mo cua ong luon xa hinh 1ap phuong, c6 it vi nhung mao nén khong thanh diém ban
chai, bao tuong c6 nhiéu ty lap thé, cac phan tir protein mang, nhiéu Na'-K"-ATPase va H'-
ATPase nén té bao ong lugn xa cling c6 qua trinh van chuyén tich cuc khd manh.

Phéan dau cta 6ng luon xa hop véi tiéu dong mach dén tao nén mot cau tric dic biét goi
la t6 chtrc canh cau than. T6 chirc nay c6 vai tro rat quan trong trong qua trinh diéu hoa huyét
ap.

1.2.4. Ong gop

Khéng hoan toan thude Vé nephron. Tai vung vo than, khoang 8 6ng luon xa hop lai

thanh 6ng gop vung vo. Phan cudi cta ong gop di sau vao vung tuy than va tr¢ thanh ong gop

vung tuy. Cac thé hé ké tiép nhau cua dng gop hop lai dé tao ra nhiing dng goép 16n hon di
sudt qua viing tity, song song voi quai Henle va d6 vao bé than.

2. To chirc canh cau than
Day 1a mot t6 chiic ¢6 chiic ndng dac biét do t€ bao biéu md ong luon xa va t€ bao co

tron tiéu dong mach dén ciia cing mot nephron hop lai tao thanh (hinh 2).

Ong lign xa Tiéu dong mach dén

Té bao
Macula densa

Té bao hat bai tiét

Tiéu dong mach di

Hinh 2. Céu triic ciia to chirc canh ciu thin

Cac té bao biéu mo & phan dau ong luon xa khi tiép xac véi cau than noi tiéu dong
mach dén di vao thi tré nén day dic hon goi 1a céc té bao dat dac (macula densa cells). Nhiing
té bao nay chua bo may Golgi va cac co quan bai tlet nay huéng vao long tiéu dong mach
dén. Mt khéc, cac té bao co tron 16p 4o gitra cua tiéu dong mach dén tlep xuc chat ché voi
cac té bao dat dic nay va thay doi hinh dang: ching phdng 1én, trong bao twong chita nhiéu
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hat min, ddy 1a tién chat ctia Renin.

Phtic hop canh cau thin c6 vai tro ‘quan trong trong qua trinh hinh thanh h¢ Renin -
Angiotensin - Aldosteron dé diéu hoa huyét ap.
3. Tuan hodn cia than

3.1. Mach mau than

Pong mach than xuat phat tir dong mach cha bung di vao rén than chia thanh cac nhanh
dong mach gian thuy, dong mach gian thuy chia thanh cac nhanh vong cung di men theo
duong ranh gioi gitra vo va tuy than. Tir cac dong mach vong cung, c6 dong mach gian tleu
thuy cho ra tleu dong mach dén di vao cau than tao thanh mang mao mach tiéu cau than rdi
tap hop thanh tiéu dong mach di roi khoi cau than, d6 13 hé mao mach tha nhat.

Hé mao mach tht hai do tiéu dong mach ra sau khi ra khéi cau than tao thanh mot mang
ludi mao mach bao quanh dng than va cudi cing d6 vao tinh mach gian tiéu thuy. Hé mao
mach thir hai nay dong vai tro rat quan trong trong qua trinh tai hap thu & éng than.

Riéng & cac nephron ving gan tay thi tiéu dong mach di khong tao thanh mang ludi
mao mach bao quanh dng than ma huéng vao tiy than tao thanh mach thang Vasa recta chay
bén canh quai Henle va quay nguogc tro ra vo than r0i d6 vao céc tinh mach vung vo. Mach
thang Vasa recta dong vai tro rat quan trong trong qua trinh c¢6 dac nudce tiéu ctia ong gop.

3.2. Luu luong mau dén than

Luong mau di vao 2 than ¢ nguoi truong thanh, lac nghi khoang 1.200 ml (twong duong
20% cung lugng tim). Pay 1a mot luu luong rat 16n vi than chi chiém 0,4% trong lugng co
the, diéu nay gitp cho qua trinh loc méu cia than xay ra rat manh.

Tuy nhién, luu luong mau ¢ vo than va tiy than hoan toan khac nhau: luu lugng mau &
v6 than rat 10n, chiém khoang 98 - 99% con & tity than chi khoang 1 - 2%. Vi vy, mau chay
trong mach thing Vasa recta ciia cic nephron ving gan tity rat it va rat cham.

3.3. Ap lyc mao mach nephron

Aip lyc méau trong mao mach cau than ludn 6n dinh va cao hon nhiéu so véi cac noi
khac trong co thé (khoang 60 mm Hg), diéu nay rat thuan loi cho qua trinh loc ¢ cau than.
Nguoc lai, 6 mang lu¢i mao mach quanh 6 ong than, ap luc rat thip (khoang 13 mm Hpg), didu
nay rat thuan loi cho su tai hap thu & ong than. S¢ di 4p luc mau trong mao mach cau than
ludn duoc giir 6n dinh 13 nho ¢6 cac co ché diéu hoa tai than.

Khi huyét ap giam, tai than s€ c6 cac co ché diéu hoa sau day dé gitr cho ap luc mau
trong mao mach cau than khong bi gidm xudng:

_ Tang tiét Renin dé ting huyét ap

~ Gién tiéu dong mach dén

- Co tiéu dong mach di

Khi huyét ap ting, cac co ché diéu hoa nguoc lai:
~ Giam tiét Renin 1am giam huyét ap

- Co tiéu dong mach dén

Nho céc co ché diéu hoa do, khi huyét 4p hé thong thay doi trong khoang 80-
170mmHg, ap luc trong mao mach cau than van gilt dugc 6n dinh, bdo ddm cho hoat dong
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binh thudng cua than. Tuy nhién, khi huyét ap thay d6i ngoai mirc trén, cac co ché diéu hoa
nay khong c6 kha nang diéu chinh dugc. Khi do, ap luc mao mach cau than s€ thay doi, anh
hudéng dén chirc nang than.

III. Chirc niing tao nwéc tiéu ciia than
Chtrc nang tao nudc tiéu cua than duoc thuc hién thong qua 3 qua trinh:
- Qua trinh loc & cau than.
- Qué trinh tai hap thu cac chat tir dng than vao méu.
- Qué trinh bai tiét mot s6 chat tir mau vao dng than.
Nudc tiéu 1a két qua cua ca 3 qua trinh trén.
1. Qua trinh loc o cau than

Cau than duge ciu tao boi mot mang ludi mao mach xép song song va dugc bao quanh
bdi bao Bowman. Dich dugc loc tir huyét twong vao trong bao Bowman goi 1a dich loc cau
than. Trong qua trinh loc, dich phai di qua mang loc cau than.

1.1. Mang loc cau than

Té bao n6i mo6 cila mao mach

EMe‘mg day
; . Y€ bao bi€u mo cua boc Bowman

Huyét twong

Hinh 3. Céu tao mang loc cAu thin

Mang loc ciu than gém 3 16p (hinh 3) theo thir ty di tir long mao mach vao bao
Bowman:

- Lop t€ bao ndi mod ciia mao mach cau than c6 hang ngan 16 nhé goi la cac “cura s6”
, X 5 ;1.7 ’ 0

Cac 10 nho co6 kich thude 160 A”.

- Mang day

La mdt mang ludi cac soi collagen va proteoglycan dan chéo nhau tao thanh, gitra cac
501 ¢6 cac khe nho véi kich thudc khoang 110 A°.

- T€ bao biu md thanh bao Bowman

La nhiing té bao biéu mé rit to, hinh thé khong déu din, c6 nhiéu tua bao twong dai va
16n nam song song véi mang day. Tu nhiing tua bao twong nay phat sinh nhi€u tua nho thang
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gbc va tin cung trén mang day véi nhitng khoang cach déu nhau. Nhitng tua nho nay tao ra
nhiing khe hé véi kich thudce khoang 70 A°.

Nhu vay, dich loc tir phia mach méau di vao bao Bowman phai di qua 3 16p ciia mang
loc cau than voi cac 16 loc ¢6 kich thude nho dan. Mic dui ¢ nhiéu 16p nhung mang loc cau
than rt xp va co tinh thAm 16n hon mao mach cac noi khac hang trim 1an. Tuy tinh tham rat
16n nhu vdy nhung mang ciing c¢6 tinh chon loc cao d6i vdi cac phan tir ma né cho qua. Tinh
chon loc ctia mang phu thude véo 2 yéu to:

+ Kich thudc va trong lugng cua céc phan tr qua mang
Céac chét co trong lugng va kich thudc phan tir nho nhu nuée, Na', Glucose, inulin... thi

di qua dé dang. Nguoc }ai, cac chat co kich thude va trong lugng phan tir 16n hon nhu
myoglobin, albumin, huyét cau... rat kho di qua.

+ Luec tich dién cta cac phan tir qua mang

Céc 16 ctia mang day duoc lat bang phirc hop proteoglycan tich dién am rit manh, cac
phirc hop proteoglycan nay s& day cac phan tir ciing dau. Do d6, cac phan tir tich dién am kho
di qua mang hon cac phan tir tich dién duong du ching c6 cung kich thude. Cac albumin cua

huyét tuong cling tich dién am va chinh luc tich dién cta thanh 18 loc d3 ngin can khong cho
cac phan tir albumin di qua mang.

Trong mot sb6 bénh 1y & than (viém cAu than cép, héi chimg than hu, dai thao duong...),
kha ning tich dién 4am cua mang day giam xudng, mot lwong 16n albumin c6 thé di qua mang
loc, 6ng than khong tai hp thu hét duoc va xuét hién trong nude tiéu. Vi vy, albumin niéu 1a
mot trong nhirng xét nghiém dung dé chan doan mot sd bénh than.

1.2. Thanh phan cua dich loc ciu than

Dich loc cau than co thanh phan gan gidng huyét twong, khong co huyet cau, luong
protein trong dich loc rat thap, chi bang khoang 1/200 cua huyét twong. Vi co rat it protein
(mang dién tich am) nén theo can bang Donnan, cac ion am trong dich loc s& cao hon so vdi
nong do cua chung trong huyét tuong chung 5%, con noéng do cac ion dwong thi lai thap hon
so v6i ndng d6 cua ching trong huyét twong ching 5%.

1.3. Co ché loc qua mang loc cau than

Qua trinh loc ¢ cau than cling c6 co ché nhu su trao doi chat ¢ cac mao mach c6 ap suat
thuy tinh cao khéc trong co thé. D6 1a co ché thu dong, phu thudc vao sy chénh 1éch gitra cac
ap suat bén trong mao mach cau than va bao Bowman. Céc ap suat dé6 gom co:

- Ap sudt thity tinh ciia mao mach thin (PH )

Aip suét niy c6 tic dung ddy nudc va cic chat hoa tan tir mao mach cau than vio bao
Bowman. Binh thudng, 4p suat trong mao mach than khoang 60 mm Hg.

- Ap sudt keo trong mao mach cdu thin (PK )

Ap suét keo do protein trong mao mach tao nén. Ap sudt nay c6 gia tri khoang 32 mm

- Ap sudt thiyy tinh trong bao Bowman (PB)
Ap suit nay ngan can sy loc. Binh thudng c6 gia tri khoang 18 mm Hg.
- Ap suat loc hitu hiéu (PL )
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La ap suét thuc su c6 tac dung déy dich qua mang loc cau than, ap suét loc hiru hiéu
duogc tinh bang:

Pr = Py - (PK+ PB)
- 60 - (32+18)
= 10 mm Hg

Qua trinh lgc chi x4y ra khi PL >0 hay PH >P K + PB
1.4. Téc do loc cau than

Téc d6 loc cau than 14 lugng huyét twong duoc loc trong 1 phut ¢ toan bo cau than cia
ca 2 than.

O nguoi binh thuong, trong mot phit ¢6 khoang 1.200 ml mau chay qua hai than (chira
650 ml huyét tuong), nhung chi c6 125 ml huyét twong dugc loc qua mang loc cu than vao
bao Bowman va goi 13 tbc do loc cau than.

Trong mot ngay dém, toan bd cau than loc duogc khoang 180 lit dich. Tuy nhién, c6 t&i
99% s6 dich nay dugc tai hap thu & ong than, chi c6 mot lugng nhé (1 - 1,5 lit) tao thanh nudc
tiéu thai ra ngoai.
1.5. Céc yéu t6 anh hudng dén téc do loc cau than

Co3 yéu td anh huong dén tdc do loc cau than: luu luong mau ¢ than, ap suat loc hiru
hiéu PL , hé s0 loc (Kf)

1.5.1. Anh huéng ctia luu luong méau & than

Khi luu luong mau ¢ thén tang 1€n s& 1am tang tbc d6 loc cau than. Nguoc lai, khi luu
lwrong méau giam, tbe do loc ciing giam xudng.

1.5.2. Anh hudng cua hé s6 loc Kf
Heé s6 loc Kf1a ty 1€ gitra luu lugng va ép sut loc
Luu lugng 125 ml/phut
Kf= —— = = 12,5 ml/phit/mmHg
Ap suét loc 10 mmHg

H¢ s0 loc Kf thé hién kha nang loc cua mao mach cau than. H¢ s6 nay phu thudc vao
tinh tham va dién tich cua mao mach cau than.

Do mao mach ciu than c6 tinh thdm cao (gip vai trim 1an noi khac) va co6 dién tich rat
16n nén binh thuong, h¢ s6 Kf c6 gid tri rat cao gap 400 lan so véi cadc mao mach khéc trong
co thé.

Khi dién tich hodc tinh thim mao mach cau than thay d6i, hé s loc Kf ciing thay doi
theo va anh huong dén tdc do loc cau than.

Dién tich mao mach cau than giam khi than bi ton thuong lam mot sb luong 16n ciu
than mat chuc nang.

Tinh thAm mao mach ciu than thay d6i trong cac truong hop bénh 1y nhu déi thao
duong, cao huyét ap man tinh... Khi d6, mang loc cau than day lén lam gidm tinh tham, giam
hé s6 loc Kf va gidm toc d¢ loc cau than.
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1.5.3. Anh huong cua ap suét loc hitu hiéu PL

Téc do loc cau than phu thuge chu yéu vao ap suét loc hiru hi€u. Vi vdy, nhiing yeu to
anh huong dén ap suat loc hiru hiéu ciing anh hudng dén téc do loc cau than, nhimg yéu t6
nay bao gdm: Ap suat thuy tinh trong mao mach cau than (PH), ap suét keo cua huyét twong
(PK), 4p suat thuy tinh trong bao Bowman (Pg).

- Ap suit thay tinh ctia bao Bowman

Ap sudt nay co tri sb thap va dlCh loc vao bao Bowman dugc chuyen ngay sang ong
than nén it anh huong dén toc do loc cau than. Tuy nhién, trong mét so trudng hop bénh ly
1am tic nghén 6ng than (s6i, u...), 4p suét thuy tinh trong bao Bowman sé& ting 1én lam giam
tde do loc.

- Ap suit keo cua huyét tuong

Ap suat nay tuy kha cao nhung it dao dong nén ciing khong anh huéng nhiéu dén téc do
loc cau than.

- Ap suét thiy tinh ctia mao mach cau than

Day 14 ap suat anh hudng rat 16n dén tdc d6 loc cau than. Khi ap suat thuy tinh mao
mach cau than tang, toc do loc tang Ién. Nguoc lai, khi dp suat nay gidm, toc do loc cau than
cling giam xudng.

C6 nhiéu yéu t6 anh huong dén 4p suat thiry tinh mao mach cau than:
+ Su thay dbi ctia huyét 4p hé thong

+ Sy co gidn cua tiéu dong mach dén va tiéu dong mach di

S thay doi ciia huyét ap hé thong

Khi huyet ap hé thong thay doi trong khoang 75 - 160 mm Hg, than co6 kha nang ty dleu
hoa nén ap suat thay tinh mao mach cau than van giit duoc 6n dinh. Tuy nhién, khi tri s6
huyet ap thay d01 ngoai muc trén, kha ning diéu hoa cua than khong dap tmg dugc lam thay
d6i toc do loc cau than. Néu huyet ap tang qua cao, tdc d6 loc cau than sé ting lén. Nguoc lai,
khi huyet ap giam , téc do loc cau than giam xudng. Néu huyét ap giam qué thp, c6 thé gay
nén thiéu niéu, vo niéu.

Sw co gian cua tieu dong mach den

Khi luu luong méu di vao cau than tang hon binh thuong, tiéu dong mach dén sé co lai
dé gilr cho &p suat mao mach cau than khong tang 1én. Co ché co lai cta tiéu dong mach dén
la do Iuu lugng méu dén thén nhiéu, co tron ti€éu dong mach dén bi cdng gian ra lam no co lai.

Nguoc lai, khi luu lugng mau dén than giam, tiu dong mach dén s€ gian ra dé gilr cho
ap suat mao mach cau than khong bi giam xudng. Co ché gin ra cua tiéu dong mach dén do
nhiéu yéu t6 gy nén:

- Do luu lugng méu dén than it, té bao co tron tiéu dong mach dén s€ gian ra

- Do co ché feedback dng than - cau than: khi tbc do loc cau than giam, dich loc chay
cham trong 6ng than, su hép thu tang 1én lam giam Na' va CI trong dich loc. Hai ion nay
giam s€ tac dong 1én cac té bao macula densa cua 6ng luon xa gdy nén tac dung dleu hoa
nguoc lam gian tiéu dong mach dén va tang tiét renin dé tang luu luong mau than va toc do
loc cau than.
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Su co lai cua tieu dong mach di

Khi luu luong mau di vao cu than giam hon binh thudng hodc ché d6 an c6 Na' thép,
thé tich dich loc cau than va Na® trong dich loc giam xuéng, cac té bao macula densa cia éng
luon xa s€ bi tdc dong gay ra co ché feedback 6ng than - cau than lam gian tiéu dong mach
dén ddng thoi kich thich bd may canh cau than ting bai tiét renin va ting tao angiotensin II.
Angiotensin II ¢6 2 tac dung:

_ Lam tang huyét ap dé ting luu lugng mau than.

- Co tiéu dong mach di dé tang ap suit trong mao mach cAu than.

Hai tdc dung nay s€ lam tang tde do loc cAu than.
2. Qud trinh tdi hdp thu va bai tiét ¢ ong thin

Sau khi loc vao bao Bowman, dich loc cau than duoc chuyen lién tuc vao hé théng ong
than ctia nephron gdm 6ng lugn gan, quai Henle, ng luon xa va dng gop.

Khi dich loc di qua hé théng 6ng than, tai cac té bao biéu mé cua 6ng than s€ xay ra qua
trinh tai hap thu va bai tiét mot so6 chat dé bién dich lgc cau than thanh nudce tiéu. Trong do,
qué trinh tai hap thu c6 tinh chon lgc rat cao va dugc thuc hién theo 2 co ché tich cuc va thy
dong.

Qua trinh tai hip thu va bai tiét xdy ra khac nhau & mdi doan cta 6ng than.
2.1.T4i hip thu va bai tiét & 6ng lugn gan

Cau tao té bao dng lugn gan ¢ nhimg dic diém sau:

+ Chtra nhiéu ty lap thé

+ Trén mang té bao c6 nhiéu protein mang

+ Mang té bao phia long 6 ong c6 bo ban chai lam ting dién tich tiép xtc voi dich trong
6ng than 1én khoang 20 lan

Vi vay, kha ning tai hip thu cua té bao dng lugn gan rat manh.
2.1.1. Tai hap thu Na*
Na" dugc hip thu khoang 65% & dng lwon gan theo co ché nhu sau:

O bo bén va bd day cta té bao, Na” duoc van chuyén theo co ché tich cuc nguyén phat
vao dich k& nho Na'-K'-ATPase, diéu nay dan dén 2 hién tugng:

= Nong d6 Na' trong té bao giam xubng so véi dich trong long 6ng than

= Do ndng d6 Na™ trong té bao giam xudng nén dién thé trong té bao ciing giam
xuong thap hon dién thé dich trong long ong.

Nhu vay, giita t& bao biéu mé va dich ng than xuat hién mot bac thang dién hoa. Nho
d6, & phia bo ban chai, Na" dugc van chuyén tir 1ong ong than vao trong té bao xudi chiéu bac
thang dién hoa theo co ché khuéch tdn dé dang vdi sy ho trg clia protein mang nam trén bo
ban chai.

2.1.2. T4i hap thu Glucose

Glucose dugc tai hap thu hoan ¢ phan dau cua ong lugn gan theo co ché van chuyén
7 , A \ . , . +
tich cuc thir cap cung protein mang véi Na™ nhu sau:
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Khi Na* dugc van chuyén theo co ché khuéch tan d& dang xudi chiéu bac thang dién
hoa tir 1ong 6ng than vao trong té bao, protein mang gan voi Na™ nhung dong thoi no ciing
gin véi glucose va van chuyén dong thoi ca 2 chét di qua bd ban chai vao bén trong té bao.
Ning luong van chuyén glucose sinh ra tir co ché van chuyén xuéi theo chiéu bac thang nong
do ciia Na'. Nho dé, glucose dugc van chuyén nguoc bac thang néng do vao trong té bao. O
do, glucose sé& di vao dich k& theo 2 cach: khuéch tan don thuin hodc khuéch tan dé dang.

Khi nong d6 glucose thip hon 180 mg/100 ml huyét tuong (180 mg%), éng lugn gan s&
tai hap thu het glucose trong dich loc. Vi vay, glucose khong xuat hién trong nudc tiéu.
Nhung khi ndng do glucose tang cao hon 180 mg%, ong lugn gan khong thé hap thu hét
glucose va glucose bat dau xuat hién trong nudc tiéu. Vi vay, nong do glucose 180 mg% dugc
goi la ngudng duong cua than.

Tuy nhién, khi néng do glucose trong huyét tuwong ting cao hon ngudng duong cua
than, 6ng luon gan van c6 kha ning tai hip thu thém mot luong glucose ntra nhung kha nang
nay ciing chi gidi han & mot muac nao d6. Néu trén mic d6 do, té bao biéu mé 6ng luon gan
khong c6 kha ning tai hip thu thém nita. Luong glucose dugc tai hap thu & gidi han d6 duoc
goi 1a mirc van chuyén glucose tdi da (Transport Maximum of Glucose: TmG).

Binh thuong TmG = 320 mg/phut
2.1.3. T4i hap thu protein va acid amin

Acid amin duoc tai hip thu theo co ché van chuyén tich cuc thir cap cing véi Na+
tuong ty nhu tai hap thu glucose.

Riéng protein duoc hap thu theo co ché 4m bao nhu sau: protein trong dich loc tiép xtc
v6i té bao biéu md tai bo ban chai, mang té bao 16m vao va dua phan tir protein vao bén trong
té bao. Tai d0, protein dugc phan giai thanh cac acid amin rdi di vao dich k& qua mang day
theo co ché khuéch tan dé dang. Qua4 trinh van chuyén nay ciing cin ning lugng nén dy ciing
la mét hinh thirc van chuyén tich cuec.

2.1.4. Tai hp thu nudc

Ong luon gan co tinh tham d6i voi nudce rat cao. Khi Na“ va glucose dugc té bao ong
lugn gan tai hap thu, nudc cling duge tai hap thu thu dong theo co ché tham thau. Khoang
65% nude dugce tai hap thu ¢ day, twong duong 117 1it/24 gio.

Con lai khoang 63 lit tiép tuc di vao quai Henle, do nudc dugc hép thu tuong ung véi
Na" nén dich di vao quai Henle 14 dich dang truong.

2.1.5. Tai hap thu C1~ va ure

Khi nu6e duoc tai hép thu thu dong theo Na* va glucose, ndng d6 CI” va ure trong dich
long 6 6ng tang 1én. Vi the 2 chét nay s€ dugc tai hap thu thy dong theo co ché khuéch tan don
thuan. Tuy nhién, do té bao biéu mé éng lugn gan kém tham v6i ure nén chi khoang 50% ure
trong dich loc dugc tai hép thu. Con CI, ngoai chénh léch ndéng d6 con coé su chénh léch dién
thé do Na” tai hip thu lam dich long ong tich dién (-) nén duoc tai hép thu thu dong kha
manh. Ngoai ra, & phan sau ciia 6ng lwon gan, CI” con dugc tai hap thu theo co ché tich cuc
thir cap cung véi Na'.

Khoang 65% CI” dugc tai hap thu ¢ éng luon gan.
2.1.6. Tai hap thu HCOs™ va bai tiét H

Khi protein mang van chuyén Na" tir 1ong 6ng vao té bao xudi theo chiéu bac thang dién
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héa, né ciing van chuyén nguoc chidu H' tir trong té bao di ra long dng (van chuyén nguoc
chiéu).

Khi H+ di ra 1ong ong, né s& két hop v6i HCOs™ tao ra H,CO; va gitp hap thu HCO5™
theo co ché nhu sau:

Mau Té bao biéu md Long dng than
H,COs H,COs
i 1
HZO 4+ C02 ......................... C02 + Hzo
CA: carbonnic alhydrase

Nhu vay, ctr 1 H' bai tiét thi dng lugn gan tai hap thu 1 HCOs". Qua trinh nay xdy ra
manh khi co thé bi nhiém acid va goép phan quan trong vao co ché diéu hoa thing bang acid -
base cta co thé.

2.1.8. Tai hap thu K *
Khoang 65% K" trong dich loc dugc tai hép thu tich cuc tai 6ng luon gén.
2.2.Téi hap thu ¢ quai Henle

Dich d6 vao quai Henle 13 dich dang truong. O d6, mot phan nudc va Na' tiép tuc duoc
tai hap thu. Tuy nhién, co ché tai hap thu khac nhau gitra nhanh xuéng va nhanh Ién.

2.2.1. O nhénh xubng

Té bao biéu mo cua doan nay cé tinh thim cao ddi véi nude, tham vira voi Na™ va CI..
Do d6, nuée duge tai hap thu manh theo co ché khuéch tan thu dong nho ap suat tham thau
dich k& xung quanh tang cao (do qua trinh tai hap thu Na* kha manh 0 nhanh Ién tao ra), dong
thoi Na'va CI khuéch tan tr bén ngoai dich k& vu truong vao long 6 6ng lam cho nong do Na*
tang 1én va dich trong 1ong ong trd nén wu truong dan, dat dinh cao nhit & chép quai (1.200
mOsm/L).

2.2.2. O nhanh 1én

Nhanh 1én quai Henle ¢6 2 phan: nhanh 1én méng va nhanh 1én day. Qua trinh tai hap
thu ¢ 2 phan nay khac nhau.

O nhénh 1én moéng, té bao ¢6 tinh thAm cao ddi véi Na" va CI” nhung khong thAm nudc.
Vi vay, do dich trong long 6 ong rt vu truong nén Na'va CI khuech tan ra dich k& lam muc do
wu truong trong 6ng giam dan trong khi dich k& lai tré nén rat wu truong.

O nhanh 1én day, té bao van khong tham nudc nhung co kha ning tai hip thu manh
Na'va CI” theo co ché tich cuc thir phat. Vi vay, dich trong long dng giam wu truong dan va
khi d6 vao dng luon xa thi tro thanh dich nhugce truong (100 mOsm/L). Trong khi do, dich k&
xung quanh lai tro nén uu truong. Diéu nay rat thuan loi cho qua trinh tai hip thu nudc dé co
ddc nudc tiéu & éng gop.
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~ Nhu vay, su tai hép thu nudc & quai Henle chi dién ra 6 nhanh xudng theo co ché tham
thau vadi luong khoang 27 1it/24 gio. Con lai 36 lit d6 vao ong lugn xa 1a dich nhugc truong.

Riéng Na" va CI” duogc tai hdp thu ¢ nhanh 1én theo 2 co ché: khuéch tan don thuan &
nhéanh 1én méng va tich cuc tht cap 6 nhanh 1én day. Luong Na' va ClI” dugc tai hap thu ¢ day
khoang 25%.

Do qua trinh tai hap thu nudc ¢ nhanh xudng va tai hip thu Na” ¢ nhanh 1én nén ap sut
tham thau & dich k& than tang dan tir vang vo vao vung tly, cang di sdu vao vung tuy théan, ap
suat tham thau cang tang cao (gap 4 lan vung vo: 1.200 mOsm/L).

Co ché tai hap thu nudc va Na® ¢ quai Henle 1am cho 4p sudt thdm thiu & nhanh 1én
quai Henle va trong dich k€ tang cao dan tir ving vo vao vung tiy trong khi dong chay trong
nhéanh 1€én di tir viung tuy ra vung vo goi 1a co ché tang nong d¢ ngugc dong. Co ché nay tao
dicu kién rat thuan lgi cho qua trinh tai hap thu nudc & ong gop.

Tuy nhién, co ché ting néng d6 nguoc dong chi xay ra ddi voi cac nephron ving gan
tuy ma thoi.

Déi véi cac nephron vung vo, do xung quanh quai Henle c6 mang mao mach rat phong
pht nén khi Na* va CI- tir long 6ng tai hap thu vao dich k& thi duoc cic mao mach hap thu va

chuyén di ngay. Vi vdy, dich k& than xung quanh cac nephron nay khéng c6 hién tuong uu
truong.

Con cac nephron ving gan tiy s¢ di duy tri dugc sy wu trrong trong dich k& tay than 1a
do ddc diém cau tao cling nhu hoat dong tai hap thu ciia mach thang Vasa recta:

Mach thiang Vasa recta ¢6 2 nhanh, nhanh xudng va nhanh 1én tuong ty quai Henle va
chay bén canh quai Henle. Qua trinh tai hap thu & mach thing Vasa recta xdy ra gan gidng
nhu quai Henle. O nhanh xuéng, nudc khuéch tan tir mau ra dich k&, Nava CI” khuéch tan tir
dich k& vao mau 1am mau trong mach thang wu truong dan va dat dinh cao nhat ¢ chép quai
(1.200 mOsm/L). O nhanh 1én, qua trinh xdy ra nguoc lai, nuée tir dich k& lai khuéch tan vao
méu, trong khi Na‘va CI” khuéch tan tir mau vao dich k& Mau chay trong mach thang rat
cham nén mang di rat it Na* va CI', bao dam cho dich k& tuy than luén ludén uvu truong.

2.3. Tai hap thu va bai tiét & 6ng luon xa

Cau tao cua t€ bao bi€éu mo ong lugn xa khong cé bo ban chai nén dién tich tiép xuc voi
dich loc trong 6ng khong 16n. Tuy nhién, t€ bao 6ng luon xa ciing c6 nhirng dac diém cau tao:

~ Bio twong c6 nhiéu ty lap thé

- Mang té bao co6 nhiéu protein mang, nhiéu Na'-K -ATPase va H'-ATPase

Vi vay, té bao 6ng luon xa cling ¢6 qua trinh van chuyén tich cuc manh.
2.3.1.T4i hdp thu Na *

Dich vao éng luon xa con khoang 10% Na'. Tai day, Na® tiép tuc duoc tai hép thu theo
co ché nhu ¢ ong lugn gan:

_ Van chuyén tich cuc & bd bén va bo diy nho Na™-K -ATPase
- Khuéch tan d& dang & b 1ong 6ng

Tuy nhién, tai hap thu Na" ¢ phan sau cta 6ng luon xa con ¢ sy hd trg tich cuc cia
mdt hormon vo thugng than 1a aldosteron. Aldosteron c6 tac dung tdng tong hop protein mang
ctia Na™ & trén mang té bao 6ng luon xa.
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2.3.1.Tai hip thu nudc

Dich d6 vao ng luon xa 1a dich nhuoc truong. Tuy nhién, o iphan dau cua 6ng luon xa
c6 déc diém tuong ty nhanh 1én quai Henle 1a khong thdm nudc. Vi vdy, dich trong doan nay
ctia Ong luon xa cang trd nén nhuoc truong. Nguogc lai, phan sau cia dng luon xa lai c6 kha
ning thAm nudc. Vi vy, kha ning tai hip thu nudc ciia doan nay kha manh vi cac 1y do sau:

- Dich trong éng rt nhuoc truong
- Qua trinh tai hap thu Na” manh nho su hd tro cua Aldosteron

- C6 su hd tro tich cuc cia ADH (4nti Diuretic Hormon), mt homon ctia ving dudi doi.
ADH c6 tac dung lam tang tinh tham cua mang t€ bao bi€u mé ong lugn xa do1 véi nude. Vi
vay, khi thiéu ADH, sy hap thu nudc & ong luon xa gidm va bénh nhan s€ bi bénh dai thao nhat.

Nuée duge tai hap thu & dng lugn xa khoang 18 1it/24 gid. Con lai khoang 18 lit tiép tuc
di vao ong gop. Do sy tai hap thu nuc & 6ng lugn xa nhiéu hon tai hap thu Na" nén dich do
vao ong gop la dich dang truong.

2.3.2. Téi hap thu C1~

CI” dugc tai hap thu cha yéu theo co ché van chuyén tich cyc thir cap ciing voi Na+.
2.3.3. Baitiet K

Té bao biéu md éng luon xa bai tiét K thira dé diéu hoa K mau theo co ché nhu sau:

Trong qua trinh tai hip thu Na”, & bo bén va bo day té bao, bom Na'-K -ATPase lién
tuc van chuyén Na' tir trong té bao vao dich k& nhung dong thoi né cling van chuyén K tir
dich k& vao té bao lam K" trong té bao tang 1én cao hon trong long ong. Vi vay, K™ tham qua
mang té bao di vao long ong.

2.3.4. Bai tiét H'

H" dugc bai tiét theo co ché van chuyén tich cuc nguyén phat dé didu hoa pH mau. Yéu tb
chiu trach nhiém cho sy bai ti€t ndy chinh Ia H'-ATPase nim trén mang t bao phia long ong.
Nho d6, H dugce bai tiét theo co ché van chuyén tich cuc nguoc bac thang nong do dé bao dam
cho pH méu luén hang dinh trong khoang 7,38 - 7,4 du rang pH nudc tiéu c6 thé rat acid.

Qua trinh bai tiét H" & 6ng luon xa tang 1én khi co thé bi nhiém acid

Dich ke Té bao biéu mé Long ong thin
HCOy e HCO,y + H' o
v
CO, CO, + ILZO

2.3.5. Bai tiét NH;
NH; duoc bai tiét theo co ché khuéch tan thy dong.

T¢ bao ong lugn xa chira nhi€u enzym glutaminase nén c¢6 kha nang san xuat NHj tir
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glutamin:

. Glutaminase _ _
Glutamin + H; O — Acid glutamic + NH3

Ngoai ra, NH; ciing c6 thé duoc tao thanh tir qua trinh khir amin ctia mdt s6 acid amin
khac.

Do hoa tan trong lipid rat d& dang nén NHj tao thanh s& khuéch tan thy dong qua mang
te bao bicu mo dé di vao long ong. Tai do6 s€ xay ra phan ung:

NH;+ H® —— NH4
NH,+Cc —— NH ,ClI

NH4 CI duogc dao thai ra ngoai theo nuée tiéu.
2.4.T4i hap thu ¢ éng gop

Qua trinh tai hap thu va bai tiét cac chat & dng gop twong tu dng luon xa. Trong d6, tai
hap thu nude 1a mot chirc ndng rat quan trong.

Ong gop chay tir ving vo6 vao vung tuy. Dich di vao ong gop 1a dich dang truong nhung
qua trinh tai hip thu nudc ¢ day ciing kha manh do 2 yéu t6 sau:

- Ong gop chay trong mdt vung tuy rat yu truong
~ €6 su hd tro déc luc cia ADH

Khi ong gop chay tir ving vo vao vung tiy, do ap luc tham thiu trong dich k& tang cao
dan (co ché ting ndng do nguoc dong), nudc dugce tai hap thu theo co ché tham thau. Sy tai
hap thu nudc ¢ day con cé su hd trg tich cuc cia ADH. Vi vay, lugng nudc dugce tai hap thu
kha 16n, khoang 16,5 lit, nudc tiéu duge cd dic con khoang 1,5 lit d6 vao bé than rdi theo
niéu quan xudng chtra & bang quang.

IV. Chirc niing diéu hoa ndi mdi cia than
Thong qua chirc nang tao nudc tiéu, than da tham gia diéu hoa ndi moi.
1. Diéu hoa thanh phan va nong dé cdc chdt trong huyét twong

Thong qua chirc nang tai hap thu va bai tiét cac chat ¢ 6ng than, than da duy tri on dinh
thanh phan va nong do céac chat trong mau va dich ké.

2. Piéu hoa dp sudt tham thau ciia dich ngoai bao

Ap suit thim thau do cac chét hoa tan trong huyet tuong tao nén, dic biét 1a Na'. ‘Thong
qua qua trinh diéu hoa thanh phan cac chat trong huyét twong, than di diéu hoa ap suit thim
thiu cua dich ngoai bao, bao dam 4p suat nay hang dinh & khoang 300 mOsm/L.

3. Diéu hoa thé tich mau dich ngoai bao

Thong qua chirc niang diéu hoa 4p sudt thim thau va diéu hoa luong nude tiéu, than da
dicu hoa thé tich mau va dich ngoai bao.
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Khi thé tich mau thay d6i hodc ndng do Na" s& 1am huyét ap va muc loc ¢ cau than thay
do6i theo. Trao doi chat ¢ ong than cling dugc thay doi dé dieu hoa thé tich méu trd lai binh
thuong.

4. Piéu hoa pH mdu

Nong d6 cac ion quyét dinh do pH, dic biét 1a H'. Than tham gia diéu hoa pH bang
cach thay d6i mirc d6 bai tiét H' thong mot s6 hé dém trong dich long éng nhuw HCOs™, NHs...
Khi dich 1ong éng c6 pH giam thap hon 4,5 thi qua trinh bai tiét H' s& bi trc ché. Cac hé dém
nay co tac dung trung hoa bét H™ dé pH 1ong dng khong giam qua thap tao diéu kién cho qua
trinh bai tiét H™ dugc xay ra thuén loi.

V. Chire niing ndi tiét ciia than

~ Théan ¢6 chirc nang bai tiét va tham gia vao qua trinh hinh thanh mét sé hormon trong co
thé:

~ Bai tiét Renin

_  Bai tiét Erythropoietin

- Tham gia qua trinh tao vitamin D (cling 1a 1 loai hormon)
1.Thén bai tiét renin dé diéu hoa huyét dp

Than tham gia diéu hoa huyét ap thong qua hé thdng R-A-A (Renin - Angiotensin -
Aldosteron) theo co ché nhu sau:

Khi Iyu luong mau dén than giam hodc Na® mau giam, n6 c6 tac dung kich thich t6
chtrc canh cau than bai ti€t ra mét hormon la renin. Du6i1 tac dung ctia renin, mdt loai protein
trong mau la angiotensinogen bién do6i thanh angiotensin I. Angiotensin I dén phoi, do tac
dung ctia men chuyén (converting enzyme), bién doi thanh angiotensin I1.

Angiotensin II ¢6 tac dung 1am ting huyét 4p manh theo co ché nhu sau:

- Co mach

Angiotensin II gdy co mach 1am huyét 4p ting (co mach manh nhat ¢ céac tiéu dong
mach). Tac dung co mach manh & ngudi binh thudng. Tac dung co mach giam & ngudi c6 Na*
giam, bénh nhan xo gan, suy tim va than nhiém md& vi ¢ nhitng bénh nhan nay, cac receptor
cua Angiotensin II ¢ co tron mach mau bi giam.

- Gay cam giac khat

Angiotensin II kich thich trung tim khat & ving du6i d6i gdy cam giac khat dé bo sung
nudce cho co thé .

- Tang tiét ADH

Angiotensin II kich thich nhan trén thi ting bai tiét ADH dé ting tai hap thu nudc & dng
lugn xa va ong gop.

- Tang tiét aldosteron

Angiotensin II kich thich vo thuong than bai tiét aldosteron dé tang tai hap thu Na™ va
nudc & ong lugn xa va dng gop.

Nhu vay, angiotensin II gdy co mach va tang thé tich mau nén lam tang huyét ap. Huyét
ap tang anh hudng tro lai lam than giam tiét renin. Co ché diéu hoa huyét ap cua than theo
nguyén ly: nguyén nhan gay hau qua, hau qua tao nguyén nhan.
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2. Thdn bai tiét erythropoietin dé tang tao hong cdu
Than tham gia diéu hoa san sinh hong cau nhd hormon erythropoietin.

Khi bi mat mau, thiéu mau hoic thiéu O,, than s€ san Xudt ra hormon erythropoietin.
Erythropoietin c6 tac dung kich thich té bao dau dong sinh hong cau (erythroid stem cell)
chuyén thanh tién nguyén hong cau (proerythroblast) va lam tang sinh hong cau. Vi vay,
erythropoietin duoc dung dé diéu tri bénh thiéu mau.

3. Than tham gia tao dang hoat tinh cua vitamin D
Tidn vitamin Dya bidu bi da (7-Dehvd rocholecaleiferal)
T cure i fenh sdng wmdt dran)

T

Vitamun Dy (Cholecalciferol)

L 3

Vitamian D (Cholecalciferal)

M-Hydmwryvlase (GAN | -------------

T

| a-Hydroxyiaze (THAN) | ~~~~--------- l

T

1,25-Dihydrexyc holeca k ifere ] {Calcitrin 1)

So dd 1: Hinh
thanh dang hoat tinh ciia vitaminD

Theo quan diém méi, vitamin D duoc xem 14 mot hormon. Trong qua trinh hinh thanh dang
hoat tinh cua vitamin D, c6 su tham gia cta than theo co ché nhu sau (so do 1):

Ca 2 chat 25-Hydroxycholecalciferol va 1,25-Dihydroxycholecalciferonl déu c¢6 hoat tinh
sinh hoc nhung 1,25-Dihydroxycholecalciferol manh hon 25-Hydroxycholecalciferol 100 lan.

Chung c6 tac dung sau:

~ Tai xuong: ting té bao tao xuong, ting hoat dong tao xuong, ting nhap va huy dong
Calci va Phospho ¢ xuong

- Tai rudt: tdng hap thu Calci va Phospho

~ Tai than: ting tai hdp thu Calci ¢ dng than.
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