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Chirc niang ndi tiét cia than bao gdm san xuét cdc hormone quan
trong, diéu hoa cac chtic ning sinh 1y ciia co thé bao gdm: Renin: Enzym
tir té bao can cau than, tham gia h¢ renin-angiotensin-aldosterone,
diéu chinh huyét ap va luu luong mau. Renin chuyén angiotensinogen
thanh angiotensin II, chat gdy co mach va kich thich tai hap thu natri.
Calcitriol (10,25(0OH)2D3): Hormone tir vitamin D, giup ting hap thu
canxi ¢ rudt va diéu hoa canxi-phospho mau. Thiéu calcitriol gdy
loan dudng xuwong ¢ bénh nhan suy than man. Erythropoietin (EPO):
Glycoprotein tir té bao quanh dng than khi thiéu oxy, kich thich san
sinh hdng cau. Thiéu EPO gay thiéu méau & suy than. Prostaglandin:
Céc hormone nhu prostaglandin 12 va E diéu chinh lyu lugng méau
va bai tiét mudi nudc, trong khi thromboxane A2 giy co mach, giam
dong méu than. Nitric oxide (NO): Pugc giai phong tir té bao ndi mo,
NO lam gian mach, tang muc loc cau than va giam strc khang ngoai
bién, 6n dinh huyét ap. Két luan: Than 1a co quan noi tiét quan trong,
diéu hoa huyét ap, can bang ndi mdi va hd tro tao mau. Suy giam chirc
nang noi tiét ciia than cé thé gay tang huyét ap, loan dudng xuong va
thiéu mau. Hiéu rd vai trd ndi tiét ctia than giup cai thién chan doan
va diéu tri cic bénh Iy lién quan.

Twr khoa: chuc ndng ndi tiét, than noi tiét, hormon
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ENDOCRINE FUNCTIONS OF THE KIDNEYS

SUMMARY:

The endocrine functions of the kidneys include the production of vital hormones that
regulate physiological processes in the body: Renin: An enzym secreted by juxtaglomerular
cells, part of the renin-angiotensin-aldosterone system, which regulates blood pressure and
blood flow. Renin converts angiotensinogen to angiotensin II, a potent vasoconstrictor that
also stimulates sodium reabsorption. Calcitriol (1a,25(OH)2D3): A hormone derived from
vitamin D, it enhances calcium absorption in the intestines and regulates blood calcium
and phosphate levels. Calcitriol deficiency leads to bone disorders in patients with chronic
kidney disease. Erythropoietin (EPO): A glycoprotein produced by peritubular cells in
response to hypoxia, it stimulates red blood cell production. EPO deficiency causes anemia
in kidney failure. Prostaglandins: Hormones such as prostaglandin 12 and E regulate renal
blood flow and salt-water excretion, whereas thromboxane A2 induces vasoconstriction and
reduces renal blood flow. Nitric Oxide (NO): Released by endothelial cells, NO promotes
vasodilation, enhances glomerular filtration rate, reduces peripheral resistance, and helps
maintain blood pressure stability. Conclusion: The kidneys are essential endocrine organs
that regulate blood pressure, maintain homeostasis, and support hematopoiesis. Impairment
of kidney endocrine functions can result in hypertension, bone disorders, and anemia.
Understanding the endocrine roles of the kidneys enhances the diagnosis and treatment of
related diseases.
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1. KHAI NIEM

Churc nang ndi tiét cua than
bao gém san sinh ra mot s6 chat
noi tiét, cac chéat nay tac dong
tai than hodc di td1 cac co quan
ngoai than, dé diéu hoa mot
sd chirc ning ctia cic co quan
trong co thé.

Cac chat noi tiét cua than
bao gdm: Renin co vai trd diéu
hoa huyét ap, erythropoietin c6
vai trd biét héa va san sinh hong
cau, Dihydroxycholecalciferol
(10,25 (OH)2D3) hay con goi
1a calcitriol ¢6 vai trd diéu hoa
cin bang calci va phosphate
mau, Prostaglandin va nitric acid
(NO) ¢6 vai tro trong co ché tir
diéu hoa dong mau than.
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Il. RENIN

Renin la tén dia phuong,
noi duoc tién hanh cic nghién
ctru dau tién vé thiéu mau than
(1898). Tigerstedt va Bergman
da dung tir “Renin” dé chi tinh
chat duoc lay tir mau tinh mach
than bi thiéu mau, sau do tiém
cho dong vat thuc nghi¢ém gay
ra ting huyét ap.

Renin c6 ban chat 1a pro-
tein, trong luong phan tir khoang
40.000Da, do c4c té bao hat &
thanh dong mach dén cua cau
than tiét ra. Renin hoat dong nhu
mot enzym phan giai protein.

Renin tir cac té bao hat &
thanh dong mach dén duoc giai
phong vao tuan hoan, c6 tac

dung chuyén Angiotensinogen
thanh Angiotensin I, sau do
convertin enzym trong tudn
hoan phdi chuyén Angiotensin
I thanh Angiotensin II.
Angiotensin II tdc dong lén
té bao co tron thanh dong
mach hé thong giy co mach,
tang strc khang dong mach,
gdy tang huyét ap hé thong dé
tang luu luong mau dén than.
Pong thoi dong mach di cua
ciu than c6 nhiéu recepter
nhay cam vdéi Angiotensin 11
hon dong mach dén, nén dong
mach di cta ciu than co mach
manh hon dong mach dén, lam
ap luc trong mao mach cau
than tang, do d6 lam tang muc
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loc cau than dé duy tri muc loc
cau than binh thuong.

Angiotensin I 1a mot deca-
peptide (1a2 globulin), do gan
san xuét, phan tir ¢6 10 acid
amin dau tién. Angiotensin I
chua c6 hoat tinh sinh hoc, sau
d6é duogc convertin enzym, la
mot enzym dugc phdi san xuat,
cit 2 amino acid ¢ cudi chudi 1a
histidine va leucin dé tao thanh
angiotensin I1.

Angiotensin II 1a mdt octa-
peptide phan tir ¢6 8 acid amin,
co tac dung gay co mach manh
hon noradrenalin 4-8 1an. An-
giotensin II con kich thich giai
phong aldosterone, lam tang tai
héap thu natri & éng luon xa va
ong gop. Tang tai hap thu natri
gdy gilt nudc lam tang thé tich
tuan hoan, ciing giy ting huyét
ap va tang luu luong dong mau
téd1 than. Angiotensin II bi bat
hoat bdi enzym angiotensinase
co trong cac mo, dac blet trong
niém mac rudt, hdng ciu, va
trong to chtrc than thanh cac
san phan khong c6 hoat tinh
sinh hoc.

- Piéu hoa bai tiét renin:

+ Khi &p luc & dong mach
dén giam, luu lugng dich loc
di dén cidc maculadensa giam,
ndng do natri trong dich loc dén
maculadensa giam, lam tang
gidi phong renin va nguoc lai.

+ Khi thiéu mau, adenos-
in nucleotid dugc phan gidi va
giai phong ra adenosin. Adenos-
in tdc dong lén tuan hoan than
thong qua recepter Al va A2, ca
2 recepter déu c6 trong mo than.
Recepter A1 dugc hoat hoa s€
gdy co mach va tdng gidi phong
renin. Recepter A2 duogc hoat
hoéa giy ra gidn mach va giam
gidi phong renin (Churchill va
Bidani 1987).
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+ Yéu t& nhi ANP (atri-
al Natri uretic peptid) 1a mot
polypeptide c6 28 amino acid,
dugc giai phong tur tdm nhi khi
bi cing gidn. Yéu t6 nhi tac
dong 1én tuan hoan than gay
gian mach dén cua ciu than,
ting luu luong mau qua cdu
than va lam ting muc loc cau
than. Yéu t8 nhi con tac dong
tryc tiép 1én ng than, lam giam
tai hap thu natri & dng goép ving
tuy trong, (rc ché giai phong re-
nin va aldosterone.

+ Hé than kinh giao cam: ¢6
thé diéu chinh sy tiét renin dé
dap tng véi tu thé ding. Co ché
¢6 thé 1am anh huong truc tiép
téi té bao can cau than 1am tang
hoat tinh adenyl cyclaza hoac
gdy anh huong gian tiép 1én té
bao can cau than hoic té bao 16p
maculadensa qua tac dong co
mach dén cau than.

+ Cac yéu to luu thong
trong mau ciing anh hudng dén
su tiét Renin. Tang Kali trong
khau phén dn lam giam tiét Re-
nin. Va nguoc lai néu giam kali
thi s& tang tiét Renin. Angioten-
sin ¢ tac dung tc ché nguoc
lam giam tiét renin, anh huong
nay doc lap véi sy thay doi luu
lwong mau dén than, huyét ap va
su tiét aldosterone.

111. THAN TRO RA DIHYDROXY

CHOLECALCIFEROL (CALCITRIOL)

Enzym 1la hydroxylase
¢ trong té bao ong lugn gan
cua thin, co tdc dung chuyén
monohydroxy cholecalciferol
(25(OH)D3) thanh dihydroxy
cholecalciferol(10,25(0OH)2D3)
bang cach gan thém OH vio vi
tri a ciia phan tir, hay con goi la
calcitriol. Calcitriol c¢6 hoat tinh
sinh hoc manh, c6 tdc dung lam
tang tai hap thu calci tir than va
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hoat hoa Receptor ¢ rudt lam
tang hap thu calci.

Calcitriol dugc coi la mot
chit noi tiét cua than, dong vai
trd diéu hoa nong do calci va
phospho mau. Khi than bi suy
man tinh, than khong tao ra du
calcitriol dan téi nong d6 calci
mau giam. Khi néng do calci
mau giam kéo dai sé kich thich
tang tiét hormon cén giap PTH
(parathyroid hormon) gdy ra
loan dudng xuong do than (Os-
teoporosis) va viém xuong Xo
(Sclero osteotitis) hoac loan
dudng xwong hon hop (Mixt os-
teodystrophy).

IV THAN SAN KUAT ERYTHRO-
POIETIN (EPO)

Nam 1906 hai tac gia Car-
not va Deflandre phat hién trong
huyét thanh ngudi ¢ yéu té kich
thich san sinh hong cau duogc
dat tén 1a Erythropoietin (EPO).

Erythropoietin 1a mdt gly-
coprotein do cac té bao biéu mod
quanh ong than san xuét khi bi
thiéu mau. Erypropoetin c6 trong
luong phan tir 34.000Da; Protein
EPO trudng thanh bao gdm 166
acid amin. Phan tir EPO gdm c6
hai phan. Phan Protein 1a mot
mach don Polypeptid gom 165
acid amin, trong lugng phan tu
18.000Da. Phan Carbonhydrat
gém 3 mach lién két ni to va mot
mach lién két oXYy; Phan nay co
trong Iuong phan tir 16.000Da.

EPO sau khi duoc té bao
téng hop, no duoc giai phong
hoan toan vao mau ma khong
tich trit tai té bao. EPO c6 ndng
d6 trung binh trong huyét thanh
10-15mUI/ml va thoi gian ban
huy tor 5-9 glo EPO dugc sinh
tong h0’p mdi ngay tir 2-4mUI/
Kg thé trong, trong d6 90% dugc
sinh ra tir than va 10% tur gan.
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EPO c6 vai tro bi¢t hoa dong
hong cau tir giai doan nguyén
bao hong cau ua kiém dén hong
cau non, ddc biét 1a nguyén hong
cau wa acid. Ngoai ra n6 con kich
thich sinh tong hop Hemoglobin;
Kich thich van chuyén hdng cau
ludi tr thy xwong ra mau ngoai
vi. Cac Cytokin nhu interleukin,
interleukin II cung véi EPO la
cac yéu to biét hoa dong hong
cau dén giai doan truong thanh.
Khi thiéu EPO dong hong ciu
khong dugc biét hoa, lam $6
lwong hong cdu ¢ mau ngoai vi
giam, trong khi s lugng bach
cau va tiéu cau binh thuong. Co
ché biét hoa dong hong cau dén
nay chua dugc biét dén, nhung
nguoi ta thiy EPO 1am ting calci
va glucose ndi bao sau tac dong 1
gio, tao chudi Globulin sau 6 gio;
tong hop Hem sau 12 gio. Tir giai
doan nguyén hong cau ua acid
dén hong cau non mat 7 ngay.

Diéu hoa san xuat EPO trung
gian qua cac recepter nhay cam
oxy. Phan ap oxy mau giam s¢€
kich thich 1am tang tong hop EPO
va giai phong EPO vao mau. EPO
hoat dong thong qua cac recepter
dic biét c6 mit & cac té bao dong
héng cau cua tay xuong.

TAI LIEU THAM KHAO

Gen tong hop EPO nim &
nhanh dai ctia nhiém séc thé sb
7 (Law va Cs). Ngay nay nguoi
ta dd giai ma dugc gen tong hop
EPO va sir dung mau gen cua
ngudi da tong hop duge EPO.

U CAC PROSTAGLANDIN TAI
THAN

Prostaglandin duoc tong hop,
hoat dong va phan huy tai than.

Prostaglandin 12 do té bao
noi mo san xuét, 1a yéu t6 gay
gian mach than, dac biét 1a dong
mach dén cua cau than. Vi thé
Prostaglandin 12 dong vai tro
quan trong trong diéu chinh
dong mau dén than.

Prostaglandin E 1a san
pham cua céc té bao gian mach
va céc té bao trong t6 chirc ké
ving tuy than, c6 tam quan
trong trong diéu chinh bai tiét
mudi va nude.

Thromboxan A2 1a tac nhan
gdy co mach, c6 tam quan trong
lam giam dong mau than, dac
biét trong suy than cap (Walker
va Flolich 1987).

V1. NITRIC OXID (NO)
Nitric oxid dugc giai phong
tr t€ bao ndi mo6 mao mach, co

vai tro diéu hoa dong mau than.
Stress va mot s6 hormon nhu
acetylcholine, histamin, brady-
kinin, ATP lam tang san sinh ni-
tric oxid. Nitric oxid gy gian ca
dong mach dénva dong mach di
cia cau than va tang muc loc
cau than. Mat khac nitric oxid
con lam giam sirc dé khang
mach ngoai bién toan thé, trc
ché san sinh nitric oxid s& gay
tang huyét ap.

VII. KET LUAN

Than khong chi dong vai tro
13 co quan bai tiét ma con 1a mot
tuyén noi tiét quan trong trong
co thé. Cac hormone do than
san xudt ¢ tac dung diéu hoa
huyét ap, can bang ndi moi vé
nude, dién gidi, canxi-phospho
va hd trg chiic ning tao mau.
Bit thudng trong chtic ning ndi
tiét ciia than, nhu suy giam san
Xudt renin, calcitriol hoic eryth-
ropoietin, ¢6 thé dan dén nhimng
bénh ly nghiém trong nhu tang
huyét ap, loan dudng xuong va
thiéu mau. Viéc hiéu 1 vai tro
noi tiét ciia than gitp cai thién
chan doan, diéu tri va quan Iy
céc bénh 1y lién quan dén chuc
nang than.
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