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Chuong 8
Roi loan cian bang nwdc-dién giai

I. Pai cwong
1. Nuoc

Nuée 12 tdi can thiét cho co thé con ngudi, moi qua trinh sinh hoc va
héa hoc cua té bao va td chic déu lién quan mat thiét voi dic tinh cua
nude. Co thé khong thé phat trién va ton tai néu khong c6 nudc.Thiéu
nuée hodc réi loan phan bd nudc gitra cac khu vuc trong co thé ¢ thé dua
dén tir vong néu khong diéu chinh mét cach kip thoi.
1.1. Phan bd nuéce

Nudc chiém khoang 50% trong luong co thé & phu nit va 60% trong
luong co thé & dan ong. Sy khac biét nay la do ti 1¢ mé m& ¢ phy nir cao
hon dan 6ng. Nghia la tang thanh phan m& s& lam giam ti Ie phan tram
nugc trong co thé. Ty 1& nudc ciing thay d6i theo qua trinh sdng: O tré em
nude chiém 75% trong luong co thé, nguoi gia chi con 50%. Nude trong
co thé duoc chia thanh 2 khu vuc chu yéu: Khu vuc noi bao nudce chiém
55 - 75%, ngoai bao: 25 - 45%. Khu vuc ngoai bao bao gdm nudc trong
long mach ( huyét twong) va ngoai long mach vai ti 16 1/3 .

Bang 8.1: Phan b nwéc giita cac khu vuwe va td chire

Thanh phan ml/kg trong lugng % nudce toan co thé
Nude ndi bao 330 55
Nudc ngoai bao 270 45
Nudc cta huyét trong 45 7,5
Dich k& 120 20,0
O t6 chirc lién két 45 7,5
O xuong 45 7,5
Dich néo tuy, dich bai tiét 15 2,5
Téng cong 600 100

1.2. Can bang nuéc

Ap lyc tham thau (ALTT) huyét twong binh thuong l1a tir 275-
290mOsm/kg. O trang thai can bang luong nudce nhap va xuét 14 cén bang
nhau. Nhimg bat thuong trong can bang nay s¢ dua dén giam hoic tang
Natri mau. O nguoi binh thuong co su mét nudc bat budc qua nudc tiéu,
phén, bay hoi qua da va ho hap Mit nuée do bay hoi qua da va ho hap
gop phan diéu hoa than nhiét. Mat nudc qua than gin lién véi viée bai xuat
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t6i thiéu 600mOsm mdi ngay. Blet rang ap luc thim thau nudc ticu toi da
1a 1200mOsm/kg, nhu vy nude tiéu i thiéu 1a 500ml mdi ngay.

Bang 8.2: Bilan nudéc co thé nguwoi trong 24 gio.

Nhap/24 gio Xuat/ 24gio
Nudc udng : 1000- 1500ml | Nuéc tiéu: 1000-1500ml
Nudc trong thire an: 700ml | Nu6c qua da va ho hap: 900ml
Nudc ndi sinh( do oxy hoa): 300ml | Nudc qua phan: 100ml
Téng cong: 2000-2500ml | Téng cong: 2000-2500ml

Nhap: Kich thich chu yéu cua su nhap nudc 1a khat, Xuét hién khi ap
luc tham thau hiéu qua ting hodc thé tich ngoai bao hay huyét ap giam.
Thong thudng sy nhip nude cao hon nhu cau sinh 1y.

Xuét: Su bai tiét nuéc duoc diéu hoa mot cach rat tinh té. Yéu td
chinh quyét dinh sy bai tiét nudc qua thén la arginine-vasopressin( AVP
hay ADH), mét polypeptide duoc tong hop boi ving dudi ddi va dugc tiét
boi phan sau ctia tuyén yén. Lién két cia AVP 1én receptor V2 cua mang
té bao 6ng gop s& hoat hoa adenyl cyclase va dua dén su tai hip thu thu
dong nude theo gradient tham thau. Sy tiét AVP dugc kich thich béi ting
truong luc. Biét rang cac chit hoa tan chinh & ngoai bao 1a cac mudi cia
Natri, 4p luc tham thau hiéu qua duoc quyét dinh chu yéu boi nong do
Natri trong huyét twong. Mot su ting hodc giam truong lyc s& duoc phat
hién bdi cac receptor tham thiu ¢ ving dudi d6i nhu twong ing mot su
giam hodc tang thé tich cia té bao ,c6 nghia 13 ting hay giam tiét AVP.
Ngudng tham thdu d6i voi sy giai phong AVP 1a tir 280 - 290mOsm/kg va
hé thdng nay du nhay cam dé ngin chin moi thay doi ctia ap luc tham thau
tur 1-2%.

1.3. Cac nguyén Iy co ban ctia sy dich chuyén nudc trong co thé.
1.3.1. Nguyén 1y co ban cta sy thim thau.

Tham thau 1a su khuéch tan don thuin cua nude tir noi ¢6 nong do
cao dén noi co néng d¢ thap. Mot chat hoa tan thém vao nudc lam giam
nude trong hdn hop. Nong d6 chat hoa tan ting thi nong do nudc giam va
nguoc lai. Trong co thé sy di chuyén ciia nudc qua lai gitra cac mang tuan
theo can bang Donnan, nghia 14 nudc s& di tir noi c6 ALTT thap dén noi
c6 ALTT cao hon.

1.3.2. Sy trao d6i gitra gian bao va té bao

Gian bao 13 khu vuc dém giira 1ong mach va té bao, nhd vay nhing

bién dong 16n tir long mach khong anh huéng truc tiép ngay dén khu vuc
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té bao . Mang té bao ngan cach hai khu vuc nay khong dé cac ion ty do
khuéch tan qua lai, do véy thanh phan dién giai gitta hai khu vuc nay hoan
toan khac nhau. Na+ ¢6 nong d6 rit cao & gian bao, co thé khuéch tan qua
té bao nhung bi t& bao tich cuc bom ra vé6i chi phi ning lugng ciia ATP.
Tuong tu nhu vy, nong d6 K+ trong té bao gip 30 lan gian bao.

Nhu vdy thanh phan dién giai hai bén rat khac nhau nhung tong
lugng chung lai twong duong nhau nén ap luc thim thau(ALTT) hai bén
van ngang bang nhau. Néu ALTT chénh Iéch, nudc s€ trao ddi dé lap lai
can bang vé ALTT. Ching han néu dua 4g NaCl véo co thé thi 3g s& vao
gian bao va nhu thé s& lam tang ALTT 6 gian bao. Na+ va Cl- khong vao
dugc té bao, v@y nudc trong té bao s& di ra gian bao de cén bang ALTT.
Khi c6 réi loan van chuyen nudc qua mang té bao, ton thuong hodc rdi
loan hoat dong ciia mang té bao s& dua dén nhing tinh trang bénh 1y khac
nhau nhu mét nuée té bao, & nude té bao...

1.3.3. Sy trao d6i gitra gian bao va 10ng mach.

Véach mao mach la mang ngan cach gilta gian bao va long mach.
Mang nay c6 nhitng 16 nhé cho phép nudc dién giai va cic phan tir co
trong luong phan tir bé hon 68000 khuéch tan qua lai mét cach tu do. Vi
vay binh thuong Protein trong 1ong mach cao hon han trong dich gian bao
con thanh phan dién giai thi twong dwong nhau . Trén thyc té, thanh phan
dién giai gitta chung c6 hoi khac biét chut it vi Protein mang dién tich &m
nén day mot sb anion sang gian bao (Cl-, HCO3-) va hap dan mot sb

cation (Na+, Cat++). Tuy vay, khi can bang Donnan da dugc xac lap thi
tong luong dién giai gitra hai khu vyc van tuong duong. Do d6 ALTT hai
bén bang nhau. Khi mét can bang vé khoi lugng nudce va dién giai gitra hai
khu vuc nay, s€ cO su trao ddi ca nude 1an dién giai dé thiét lap lai can
bang.

Vai tro cta ap lyc thuy tinh(Ptt) va ALTT trong trao ddi nudc giita
hai khu vuc: Ap lyc thuy tinh do sttc co bop cia tim tao nén. Cang xa tim
ap lyc nay cang giam dan, cho dén tan ddu mao mach Ptt con 40mmHg, &
gitta mao mach 1a 28mmHg va ¢ hau mao mach Ptt con lai bang 16mmHg
. Protein trong 10ng mach( cha yéu alb) tao mot ALTT keo(Pk) cé gié tri
28mmHg c6 xu hudng kéo nudc tir gian bao vao long mach. O trang thai
binh thuong cta co thé, ap luc thily tinh & ddu mao mach 16n hon ap Iyc
keo nén co tac dung day nudc ra khoi 1ong mach dé khuéch tan vao cac
md. O hiu mao mach, Ptt bé hon Pk nén nudc s& duoc kéo vao long mach
tré lai. Sy can bang giira hai ap luc nay lam cho luong nuée di vao va dira
khoi mao mach twong duong nhau(can bang Starling). Khi mét can bang
trén hay mao mach tang tham véi protein thi can bang nay s& bj pha v& .
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1.4. Piéu hoa cin bang nudc
1.4.1. Diéu hoa thim thau.

Dé bao vé té bao trudc nhitng thay doi cia ALTT va nhitng thay
dbi thé tich té bao va ciing nhu vi gitra khu vuc ndi bao va khu vuc ngoai
bao khéng c6 ciing mot gradient tham thau nén co thé phai diéu hoa ap luc
thim thdu & khu vyc ngoai bao. Ap lyc tham thiu huyét twong binh
thuong tur 275-290mOsm/kg. So di ALTT dugc duy tri gitra gia tri binh
thuong nay nho c6 co ché cuc nhay cua cac receptor thim thiu & vung
dudi d6i co kha nang phat hién su thay d6i truong luc di nho tir 1- 2% dé
diéu chinh mot cach kip thoi. Céac receptor thim thau nay s& duogc kich
thich khi ¢ su tang truong luc (cac chat tham thdu khong hiéu qua chang
han nhu uré hay glucose khong dong mot vai tro gi trong kich thich khat).
Ngudng tham thau trung binh cta kich thich khat 1a khoang 295mOsm/kg
nhung con thay ddi tiy theo nguoi.

- Tang ALTT s¢ kich thich sy giai phong ADH ¢ thuy sau tuyén yén
va kich thich trung tam khat ¢ vang dudi ddi va gdy cam giac khat. Su
tang tai hip thu nudc & dng luong xa va dng gop dudi tac dung cia ADH
cung vo&i su tdng nhap nudc do khat s€ lam binh thuong héa dugc ap luc
tham thu va ting thé tich ngoai bao.

- Nguoc lai, giam ALTT s€ tc ché su tiét ADH dan dén tang bai tiét
nudc.

Thyc té thiéu ADH sy bai tiét nude tiéu s& ting tir 15- 201 v6i 40-
80mosmol/kg nudc mdi ngay. Su bai tiét téi da ADH s& lam giam bai tiét
nude tiéu xudng con 0,51 v6i 800-1400 mosmol/kg nudc mdi ngay.

Vi vay thay d6i ALTT s& dugc diéu hoa trude hét bang cach diéu
chinh thanh phan nurdc.

1.4.2. Diéu hoa thé tich:
1.4.2.1. Piéu hoa thé tich thong qua céc receptor nhan cam ap lyc tai than(
qua hé théng RAA: renin angiotensin aldosteron)

Mot thé tich ngoai bao xac dinh can thiét dé duy tri vong tuan hoan
va trao doi chét trong co thé 1a khong phu thudc vao tinh trang tham
thau(ty 1¢ twong quan). Céc receptor nhan cam ap luc & bd may canh cau
than 1a nhitng cdm thy quan trong dbi voi thé tich khu vuc ngoai bao. Khi
giam ap luc cuc bd, nd s& giai phong renin vao mau. Renin s& chuyén
Angiotensinogen do gan san xuat thanh Angiotensin I. Sau d6 Angiotensin
I s& duoc chuyén thanh Angiotensin II nhd tic dung ciia men ACE
(Angiotensin converting enzyme) va phat huy tac dung:

- Lam tang huyét ap
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- Kich thich khat gy udng nuéc

- Kich thich thuong than ting bai tiét Aldosteron.

- Aldosteron ting tai hdp thu Natri ¢ dng luong xa va dan dén ting
ALTT ngoai bao. Dicu nay lai ti€p tuc kich thich tuyén yén tang tict ADH
va vung dudi doi gdy cam giac khat.
1.4.2.2. Bicu hoa thé tich thong qua cac receptor nhdn cam ap luc tai ti€u
nhi.

Nam 1986 Ackermann dé phat hién ra rang té bao co cua tiéu nhi c6
the tong hop mot peptid co tdc dung tang dao thai Natri qua dudng ni¢u
goi la ANP (atrial natriuretic peptid) khi tdm nhi cang hodc tang ap luc
tinh mach trung tdm hay sau an (do tdng ganh Natri). Ngay nay nguoi ta
nhan thay ANP co6 tac dung:

- Tang thai Natri qua dng than

- Loi tiéu do e ché su bai tiét ADH va Aldosteron.

- Giam huyét ap (do giam nhay cam cta co tron mach mau ddi voi
cac chat co mach)

- Tang tdc d6 loc cau than.

Ngoai hai co ché kich thich chinh nay nim 1988 Schrier ciing phat
hién thém rang trong co thé con cé nhiing receptor ap luc ¢ khu vuc tinh
mach nguc va xoang canh. N6 cling c6 thé kich thich tang tie¢t ADH qua
co ché than kinh. Tuy nhién sy nhay cam cua cac receptor nay thap hon
nhicu so voi sy nhay cam cua cac receptor tham thau. Sy thay doi the tich
tuan hoan hiéu qua( ¢ dong mach), nén, dau, stress, giam Glucose mau,
thai nghén va mot sé thudc co thé kich thich qua cac réceptor ap luc cua
xoang canh.

Mit khéc trén thyc nghiém sau mot ting ganh mubi S.Valdes ciing
da tim thay mot chat Digoxin- like c6 tic dung kim ham Nat+- K+-
ATPase va tang dao thai Natri qua nudc ti€u.

Nhu vay thay d6i thé tich ngoai bao s& duoc diéu hoa trude hét qua
su diéu chinh thanh phan Natri.
1.4.2.3. Co ché diéu khién nguoc Macula- Densa cta than

bay 1a mdt co ché diéu khién nguoc trong than dé diéu hoa tdc do
loc cau than, bado dam khoi lugng tuan hoan cho co the.

Bd may canh cau than c6 nhiing té bao Macula- Densa & doan dau
ong luong xa. Khi huyét 4p tang s€ lam tang ap luc thuy tinh cau than do
do lam tang toc do loc cau than va lam tdng ludng nudce ti€u trong Ong
than. Pi€u nay lam tang giai phong renin va dua dén tdng Angiotensin II
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trong than. Angiotensin II lam co thit dong mach dén do d6 lam giam ap
luc loc va két qua lam giam tdc do loc cau than.

Tom lai: Giam thé tich ngoai bao lam giam thé tich huyét tuong
va giam huyét ap. Giam huyét ap 1a do giam mau tré vé tim va giam luu
luong tim. N6 kich thich cac receptor &p luc & xoang canh va quai DM
chu 1am ting hoat hé thdng than kinh giao cam va hé théng RAA. Diéu
nay c6 muc dich duy tri HA trung binh va sy tudi mau qua ndo va mach
vanh. Nguoc voi dép Gmg cia tim mach, dap tung than c6 muc dich thiét
lap lai thé tich ngoai bao bang cach giam toc do loc cau than (GFR)
nhung tang tai hap thu Natri qua 6ng than do ting truong lyc giao cam
kich tng su co thit cac mach dén. Tang tai hap thu mudi & ng luong gan
1a do co ché ting giai phong Angiotensin II va sy thay ddi huyét dong &
cic mao quan quanh ong than (giam Ptt va ting Pk). Tang tai hap thu Natri
& dng gop 1a yéu td quan trong ciia thich ting than véi giam thé tich ngoai
bao. N6 dién ra tiép theo bang dap tng ting tiét Aldosteron va ADH ciing
nhu giam tiét yéu t6 ANP.

1.5. Réi loan diéu hoa tham thau va thé tich.
1.5.1. Y nghia ctia hé théng RAA trong ting huyét ap.

Dac biét trong trudng hop tang truong lyc mach mau tai than va hep
dong mach than s€ lam tang giai phong Renin v6i hu qua cubi cung 1am
tang sirc can thanh mach va ting thé tich huyét twong do hiéu luc cia
Angiotensin II va Aldosteron.

1.5.2. Hoi ching tang Aldosteron.

- Hoi chung tang Aldosteron nguyén phat (hoi chimg Conn):

+ Nguyén nhan. Bénh 1y v thuong than nhu adenoma san xut
Aldosteron, qué san nguyén phat hoic ung thu...

+ Hau qua: Tang Natri mau, giam Natri niéu, ting thé tich mau kém
tang truong luc, ting Kali niéu, giam kali mau, kiém chuyén héa do ting
bai tiét proton, khong phu, giam hoat tinh renin huyét tuong.

- Ho1 ching tang Aldosteron thur phat:

+ Nguyén nhan: Xo gan( giam giang hoa Aldosteron), than hu, suy
tim..., tang renin trong u thugng than hodc hdi ching Bartter.

+ Hau qua: hoat tinh renin huyét twong ting, ting truong luc, phu,
giam Kali mau. Nong do Natri huyét twong binh thuong hoic ting nhe.
1.5.3. Thiéu hut aldosteron

- Nguyén nhéan :

+ Suy v6 thugng than nguyén phat ( Bénh Addison)

+ Suy v6 thuong than thir phat (thiéu hut ACTH tir tuyén yén)
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- Hau qua: giam thé tich, giam Na+ mau, giam Cl- mau, ting K+
mau, ting Mg++ va nhiém toan.

1.5.4. bai thdo nhat (DI: diabetes insipidus).

- Nguyén nhan:

+ Pai thao nhat trung uwong (CDI : central DI). Do bat thudng &
vung dudi doi lam giam tiet ADH.

+ Pai thao nhat do than (RDI : renal DI). Do receptor ciia té bao dng
than kém nhay cam voi ADH

- Biéu hién: da niéu va nudc tiéu nhuogc truong.

- Phan biét CDI va RDI: Cho ubng 10 pg Desmopressine. Ap luc
tham thiu nudce tiéu sau kich thich s& tang tdi thiéu trén 50% trong CDI va
khéng thay dbi trong RDL.

1.6. Phu.
1.6.1. PBinh nghia :

Phu 1a tinh trang tich nudc qua muac binh thuong trong khoang gian
bao con thung 1a tinh trang tich nudc trong cac khoang tu nhién nhu mang
phoéi, mang tim, mang bung.

1.6.2. Cac co ché chinh gay phu :

- Tang ap lyc thim thau ngoai bao: Ap lyc tham thdu ngoai bao do
natri quy€t dinh phan 16m, do d6 sy gilt natri c6 vai trd quan trong trong
phu vi nudce vé sau mai bi gitr lai trong cdc mo thu dong theo natri.

Su gilr ’natri co t’hé bét ngué)n tr sy gidm muc loc cau thén, h,oaflc tur
su tang tai hap thu & ong than, hoac do ca hai. Nhung du do co ché bénh
can nao di nira thi sy gilr natri s& gay uu truong ngoai bao gitt nudce, lam
tang the tich nudc ngoai bao. Luong dich ngoai bao thira ra d6 s& duge
phan bd ¢ gian bao (gay phu) va phan bo ¢ huyét tuong (gay r dong trong
hé tinh mach).

- Tang ap lyc thuy tinh: Ap luc nay do huyét ap quyét dinh, nd co
tac dung day nudc tir trong 16ng mach ra khoang gian bao ngang muc mao
mach. Tét ca nhitng nguyén nhan anh hudng sirc co bop co tim va tit ca
nhitng nguyén nhan can trd sy luu théng cia mau déu co thé 1am ting ap
lyc thuy tinh, pha v& can bang Starling lam cho nudc & lai gian bao gay
phu. Tuy nhién, déy khong phai la co ché duy nhat vi c6 thé co tang ap luc
thuy tinh don thuan ma khong gay phu.

- Giam ap luc tham thau keo: Ap luc keo do cac protein huyét twong
dé}m nhi¢m(80% la albumin), c6 tac dung gilt va hiut nudc vao long mach
doi 1ap voi ap luc thuy tinh.

Khi ¢ giam protid mau nhu giam cung cip, giam téng hop hoic do
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mét qua dang qua nudc tiéu,... s& lam giam ap lyc tham thau keo méu,
nude khong trd vé mach, @ lai gian bao gay phu. Can lwu ¥ rang khong co
su tuong quan chit ché gitra ndng d6 sut giam protid mau véi su xuét hién
cling nhu v6i mirc d6 trim trong cta triéu ching phu.

- Tang tinh thAm thanh mach ddi v&i protein: Thanh mach dugc xem
nhu mot mang ban thAm ma binh thudng khong dé cho cac protein cd
trong luong phan tir trén 68.000 Da lot qua. Céc tinh trang thiéu oxy to
chure, chuyén hoa ky khi, viém cuc b9, di tng,... déu gay gian mach, tang
tinh thdm thanh mach. Hau qua 1a cac protein mau thoat vio mo k& lam
tang ap luc keo trong mo k& gitr nude lai d6 giy phu.

- Can tré tuan hoan bach huyét: Trong can bing Starling, that ra
luong nude bi day khoi ndi mach do ap luc thity tinh nhidu hon lugng
nuée duge hut tré vé& bai ap luc keo. Luong nude bi diy thira ra trong
khoang gian bao d6 sé& tré vé tuan hoan chung qua duong bach mach. Mdi
ngay, bach mach dan vé tir 2-4 lit dich.

Ngoai ra con c6 mot luong nho protein thoat dugc khoi mao mach
cling s& tro vé lai mau theo duong nay. Do vay, khi tuan hoan bach mach
bi can tré lugng dich va protein do6 bi o lai trong moé k& gay phu.

Phu do can tré tudn hoan bach huyét thuong 1a phu cuc bd. Vi du:
nao bo hach bach huyét ving nach trong diéu tri ung thu va gy phu &
canh tay. Phu & biu va & chan gip trong bénh giun chi do su phat trién caa
ky sinh tring gay tic bach mach chi duéi.

- Yéu t6 thuan loi: Ap luc co hoc trong cac mé ciing gop phan quan
trong trong sy xuat hién va phan bd ctia phi. TS chirc cang 10ng 1éo, cang
d& xudt hién phu va xuét hién som nht.

Co ché 1a do td chue long 1éo khong tao ra du 4p luc co hoc can thiét
dé can bang voi mot tinh trang phu. Vi vy, phu thuong thay xuét hién
som & mi mat, & mao chdu, & mit truéc xwong chay,...

Tom lai, phu c6 thé biéu hién toan than hodc cuc bd, c6 thé do mot
hodc nhiéu co ché trén tham gia, co6 co ché dong vai tro khoi dong, co co
ché dong vai tro phu tro, chung thuong tac dong qua lai anh hudng lan
nhau hinh thanh vong xodn bénh 1y. Vi du: phu tim anh hudéng hoat dong
ctia gan va than kéo theo nhiing co ché thy dugc trong hai loai phu nay.

2. Dién giai
2.1. Phan bd dién giai

O nguoi truong thanh khoang 70kg, Natri chiém khoang 4200
mmol, trong rng 60mmol/kg va phan chia nhu sau:

Khoang ndi bao: 80 mmol = 2%



Xuong:

Khoang lién bao

Khoang ngoai bao

Phan bo ¢ ngoai bao:

1700 mmol = 40%
340 mmol = 8%
2100 mmol = 50%

Béang 8.3: Nong dg ctia cac ion trong dich ndi va ngoai bao.
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CAC ION NGOAI BAO NOI BAO
a Na* 152,5 mEq/1 10 mEq/1
5 K* 4,5 mEqg/1 160 mEq/1
o Mg 2 mEq/l 26 mEq/1
Z Ca 5 mEq/l 2 mEq/l

Cl- 102 mEqg/1 3 mEq/l
> HCOs5 27 mEq/1 10 mEq/1
Z HPO,*" 2 mEq/l 100 mEq/1
% SO,*" 1 mEq/l 20 mEq/1

Protein 16 mEq/1 65 mEq/1

Axit hiru co 6 mEq/1

CONG 155 Cation = 155 Anion | 198 Cation = 198 Anion
Cation:

- Natri la ,ion chinh cta dich ngoai bao, né quyét dinh thé tigh ngoai
bao. Natri huyét thanh tir 138-143 mEq/l hodc mmol/l. N6 chi€ém 95%
cation ngoai bao, do vay no lién hé truc ti€p dén chuyén héa nudec.

- Kali 1a cation chinh cua dich ndi bao. Kali ndi bao chiém 98%
lugng Kali cua toan co thé, do do Kali huyét thanh rat thép tr 3,5-4,5
mEq/l hodc mmol/l. N6 tham gia duy tri trvong luc dich ndi bao va can
bang tham thau giita ndi va ngoai bao. Kali can thiét cho doi séng té bao,
dac biét 1a cho hoat dong cia mang té bao. Trong thuc té 1am sang di¢n

tam d6 c6 thé phan anh t6t tinh trang Kali mau.

- Céc cation khac déu co vai tro quan trong: vi du Ca++, Mg++ tham
gia vao sy dan truyén than kinh va dién thé té bao...

Anion:

CI- 13 anion ngoai bao quan trong nhét, CI- huyét thanh tir 95-105mEq/1.

Bicarbonate: Gié tri ctia n6 tir 22-28 mEq/l hoac mmol/I.

Protein: Gia tri tir 65-75g/1 tuong tng vo1 15-20 mEq/1 trong cdt anion.
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Céc anion khéc ctia huyét tuong thuong khong dugc dinh lugng. Do
1a cac acid hitu co (6 mEq/l), cac phosphates (2 mEq/l), cac sulfates (1
mEq/l). Trong cén bang anion-cation nd chiém mot gia tri trung binh 9-10
mEq/l. V& mit sinh 1y, can bang anion-cation dugc tinh bang 150- 155
mEgq/l. Trong truong hop thiéu hut anion nguoi ta goi 1a khoang tréng
anion(AG: anion gap), rat thuong gip trong truong hop nhidém toan
chuyén hoa va duoc tinh:

Trong diéu kién binh thuong: ( cation = anion)

Na" + K'+Ca™ + Mg = ClI' + HCO3™ + Protid + 10+ AG
Suy ra khoang tréng anion bang:

AG=(Na" + K'+ Ca™ + Mg")-(CI' + HCO3™ + Protid + 10)

Hay cong thic don gian dé tinh: AG = [ Na+ - (Cl- + HCO3-)]

Do vay mat hodc r dong dién giai déu gay ra nhitng bién dong bénh 1y.

Ca‘gion Ng+ 1a lyc lugng tham thau chinh cua ngoai bao, K+ 1a l}rc
lugng thdm thau chinh cua ndi bao. Vi hai cation nay c6 tac dung ghﬁm
thau twong duong nhau nén khi Na+ ngoai bao giam, nudc s€ di vao t¢ bao
va ngugc lai. Do do6, nhiing thay do6i noéng do Natri ngoai bao la nguyén
nhan dong thoi ciing 13 triéu ching chi din cho ta biét cac thay ddi vé can
bang nude trong khu vue ndi bao.

NGOAI BAO NOI BAO NGOAI BAO

TNa" «——FT—HO0 —FT—Na"{

Hinh 8.1: Di chuyén ciia nwéc theo nong dd ion Natri.

Na" va CI' 14 cac ion quan trong nhét ctia ngoai bao, chiém 80% s6
ion trong mot lit dich. Do d6 mat dién gidi thi chu yeu va dau tién la mat
Na" vaCI .

2.2. Can bang dién giai

Natri dugc nhap vao co thé dudi dang mubi kho. Nhu ciu that su vé
muoi khoang 1g moi ngay nhung thong thuong nguoi ta an vao nhiéu hon,
khoang 6 g(hayl110 mEq/24g). Nhu cau Natri c6 thé tang gip 3-4 lan nhu
cau binh thuong & nhirng mién khi hau nong.

_Natri duoc loc qua cau than va tai hip thu dén 60-70% qua éng luon
gan tuy theo qua trinh trung hoa dién tich va dang tham thau. O 6ng lugn
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xa va quai Henle, Aldosteron va ANP s€ chiu trach nhiém vé su bai tiét
hay tai hap thu Natri theo nhu cau hién tai ciia co thé 25-30% tai hip thu &
quai Henle boi yéu t6 dong van chuyén dau ngon Na K™*CI' (apical co-
transportor), 5% tai hap thu & dng luon xa boi yéu té dong van chuyén
nhdy cam Thiazide Na'CI’

Nhu cau Kali khoang 3 g hay 50-100 mEq/24g. Kali duoc bai tiét
chu yéu qua nuée tiéu (80-90%). Chu ¥: khong nhap co thé van cir xuit
khoang tir 30-50 mEq/24g qua nudc tiéu.

2.3. Piéu hoa cén bang dién giai

Ving dudi i —————» Khat

» Tuyén yén

V6 thuong than —l

Aldosteron i
ADH Ubng nuée

Angiotensin

T TALTT
Renin I
T4i hip thu Natri
2 " r

Giam thé tich BM canh Tai hap

huyét tuong > chu than thu nudc

1 Lo
Gidm t_he ‘tICh Tang thé tich

ngoai bao ngoai bao

Hinh 8.2: Méi lién quan giira diéu hoa thim thiu va diéu hoa thé tich.
2.3.1. Natri: ( Xem diéu hoa cin bang mubi nuéc)

Tom lai, co ché diéu hoa thé tich (nuwdc) va truong luc (dién giai)
lién quan chat ché v&i nhau. Thay doi vé truong luc (nhugc hay uu
truong) s€ lam thay do6i sy hap thu (nudce, dién giai) va do d6 anh huong
dén thé tich. Nguoc lai, nhiing thay d6i vé thé tich s& lam thay d6i qua
trinh hap thu va bai tiét dé duy tri truong lyc. Can luu ¥ sy hap thu va bai
tiét cac chat dién gidi xay ra cham hon sy hap thu va bai tiét nude, do do
khi uong nhi€u nudc thi ¢6 tang tiét ni€u ngay nhung an nhi€u muoi thi co6
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cam giac khat va thiéu niéu trude khi viée tang thai mudi thira ¢ hiéu luc.
2.3.2. Kali

- Chuyén hoa glucid: kali can thiét cho qua trinh tao glycogen nén
khi c6 qua trinh huy glycogen s€ lam kali méu tang.

- Chuyén hoa protid: ddng hoa protid 1am giam va di hoa giy ting
kali mau.

- V6 tuyén thuong than: cac corticosteroid lam tang kali niéu qua do
lam giam kali cua mau va t€ bao.

- Can bang axit -base: nhiém kiém gy giam, nhiém acid giy ting
kali méu.

- Bai xuét:

_ tBai xuét kali qua than khong c6 ngudng nén sy bai xuat van tiép
dién mac du kali mau giam.

+ Bai xuét qua duong tiéu hoa c6 thé tir 5-10 mEq/L tang 1én 100
mEq/L trong trudng hop ia long.

+ Bai xuat kali qua da khong dang ké, tuy nhién co thé ting lén
trong cac truong hop stress, tang nang vo thugng than.

I1. Roi loan can bang nude-dién giai.
1. Roi loan can bang Natri va nuoc.

Natri 1a ion chinh cua dich ngoai bao, chiém 95% cation ngoai bao
nén no quyét dinh thé tich ngoai bao. Do vay thiéu hodc thira Natri hay
mat hodc & nuéc thudng dwa dén nhitng rdi loan nudc hoic mudi kém
theo. i
1.1. Mat nuédc dang truong. i , )

1.1.1. Pinh nghia: 1a sy giém thé tich do mat muoi va nude trong dich
ngoai bao trong quan hé dang truong.
1.1.2. Nguyén nhan:

- Non mira, ia 16ng, do 6ng tiéu hoa

- Choc thao bang, diéu tri loi tiéu

- Mat huyét twong trong viém tuy, viém phtic mac, bong...

- Mat méu

- Bénh ly than:Théan hu.....

- Hoi chtrng mat mubi do ndo

1.1.3. Biéu hién:
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- Ap lyc tham thau huyét twong va ndng d6 Natri huyét thanh binh
thuong.

- Protein huyét tuong ting

- Hb va Hct tang, MCV binh thuong

- Dich ngi bao binh thuong, dich ngoai bao giam

- Giam luu lugng tim, tim nhanh, mét moi.

- C6 thé sdc do giam thé tich trong truong hop méat mot lugng 16n dich dang
truong.

- Giam nudc tiéu, nguy hiém do ting uré mau.
1.2. U nudc dang truong. i )
1.2.1. Dinh nghia: 1a mét sy tang thé tich ngoai bao vdi tang mudi va nude
trong dich ngoai bao trong quan hé dang truong.
1.2.2. Nguyén nhan:

- Truyén dich déng truong trong thiéu hodc vo niéu

- Tang corticoid khoang ndi hoac ngoai sinh.

- Céc bénh 1y c6 phu noi chung: Suy tim, hdi ching than hu, Uré
mau cao man tinh, gidam albumine huyét, mat protid ...

- Tpuéc: Phenylbutazon, din xuét cua pyrazol...
1.2.3. Biéu hién:

- Ap lyc thdm thau huyét twong va ndng d6 Natri huyét thanh binh
thuong

- Protein huyét trong giam

- Hb va Hct giam, MCV binh thuong

- Dich noi bao binh thuong, dich ngoai bao tang

- Tang ap luc tinh mach trung tam(CVP)

- Tang ganh tuan hoan tim.
1.3. Mat nudc vu truong. i )
1.3.1. Dinh nghia: la su giam thé tich voi tang Natri huyét thanh, tang ap
lyc tham thau huyét twong va thiéu hut nude tu do.
1.3.2. Nguyén nhan:

- Nhap nudc khong day di

- Mét nudc déu din qua da(vd mo héi, sdt), qua phdi(ting thong
khi), qua than(bénh ly than hu da ni€u), qua tiéu hoa(ndn mura, di long, do
ong ti€u hoa)...

- Loi niéu tham thau trong Glucose niéu (dai thao duong)
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- D;ii thdo nhat trung wong va dai thdo nhat do than(CDI va RDI)
1.3.3. Bi¢u hién:

- Ap lyc tham thau huyét twong va Natri huyét thanh ting.

- Protein huyét tuong ting

- Hb va ca Hct tang, MCV giam

- Dich ngi bao va dich ngoai bao giam

- D0 cing cua da giam, giam tiét nudc bot

- Tang than nhiét, lo léng, hon mé, thiéu niéu

- Tri€u chung tim mach: nhu nhip tim nhanh va sy lam dﬁy tinh
mach giam
1.4. U nudc wu truong. » 7 )
1.4.1. Dinh nghia: 1a sy tang the tich vo1 thira Natri, tang ap luc tham thau
huyét twong va thiéu hut nude ty do.
1.4.2. Nguyén nhan:

- Truyén dich mudi wu truong

- Truyén dich mudi trong lac chirc ning than bi suy giam

- Cuong vo thuong than( Hoi ching Conn va hdi chimg Cushing)
hodc dung steroid ngoai sinh

- Udng nuédc bién

- Ho1 ching tich mudi trung wong
1.4.3. Bieu hién:

- Ap lyc tham thau huyét twong va Natri huyét thanh ting.

- Protein huyét trong giam

- Hb va Het va MCV giam

- Dich ndi bao giam va dich ngoai bao tang.

- Mét nude té bao véi triéu chimg than kinh ning né do nudc bi kéo ra
khoi te bao

- Tang ganh thé tich dbi voi tim, d& dua dén suy tim va phu phoi.
1.5. Mat nu6e nhugce truong. ) i
15 1. Dil}h nghia: 1a sy giam thé tich véi thiéu hut Natri, gidm ap lyc tham
thau huyét tuong va thira nude tu do.
1.5.2. Nguyén nhan.

- Mét Natri qua than: Thiéu Aldosteron, st dung thude 1oi tiéu mén
tinh, suy than man véi mat muodi, hdi chirng mat muoi trung wong.
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- Mt Natri ngoai than: gap trong truong hop chi sir dung tam thoi
nude trong non mira, ia 1ong, va md hoi nhiéu, do dng tiéu hoa, adenome
dai trang nhung mao(villose colon adenoma)

1.5.3. Biéu hién

- Ap luc tham thau huyét trong va Natri huyét thanh giam.

- Protein huyét tuong ting

- Hb va Hct va MCV tang

- Dich ngi bao tang va dich ngoai bao giam

- Tang é&p lyc ndo tuy: Tri¢u ching ndo

- Dau chiing giam thé tich: Nhip tim nhanh, khuynh huéng dan dén ngt...
1.6. U nudc nhugce truong 7 ’ 7
16 1. Diph nghia: 1a sy tang thé tich vdi thiéu hut Natri, gidm ap luc tham
thau huyét tuong va thira nude tu do.

1.6.2. Nguyén nhan:

- Str dung déu dan dung dich nhuoc truong(nudc, bia, dich truyén...)

- Sir dung mot luong 16n dung dich Glucose dang truong( Glucose
bi oxy hoda, nudc s& bi giir lai)

- Hoi chung tiét khong twong hop ADH (SIADH: syndrome of
inappropriate secretion of ADH): Sy tiét ADH van xdy ra ngay ca khi
dang 1€ ra n6 phai dugc uc ché. Sy ting tiét ADH nay c6 nguodn gdc thé
tang dua Qen su bgu tiét nude tu do qua than bi thay doi trong khi su diéu
hoa can bang mudi 1a binh thuong. Hién nay SIADH dugc chia thanh 4
type. Nguyén nhén cua SIADH rat thuong gap 1a bénh ly tam than kinh,
phoi, u c tinh, phau thudt rong va mot so tac nhan do thuoc...

- Thuéc c6 tac dung chéng lgi niéu ( Tolbutamid, Chlorpropamid...)
1.6.3. Bicu hién

- Ap lyc tham thau huyét twong va Natri huyét thanh giam.

- Protein huyét twong giam

- Hb va Hct giam, MCV tang

- Dich ndi bao va dich ngoai bao tang

- Triéu chimg cua than kinh trung wong do ting thé tich ngoai bao

Chuy:

+ Giam Natri mau thuong phan anh tinh trang nhugc truong. Tuy
nhién trong mot vai truong hop ALTT huyét twong c6 thé binh thuong
hodc tang vi du tdng Protid, C,}lucose‘. Giam Natri mau uvu truong thong
thuong 1a do tang duong huyét, truyén mannitol. Hoac thiéu insulin s€
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lam cho té bao co khong thim véi Glucose 1am mat can bang Glucose
huyét, Glucose trd thanh mot tic nhan tham thau hiéu qua kéo nudc tir cac
té bao co ra va gay giam Natri mau. Nong d6 natri huyét trong giam tir
1,4 mmol/I d6i v&i mdi gia ting Glucose mau 1 g/l.

+ Gidm Natri mdu trong nhugc nang giap la do giam luu lugng tim
va tde do loc cau than va tang tiét ADH.

+ Loi tiéu tdi da phu thudc vao ALTT tdi thiéu cua nudc tiéu va su
bai tiét bat budc cac chat hoa tan. Thuc pham va chuyén hoa sinh ra
khoang 600 mOsm/ngdy, va ALTT t6i thiéu cua nudc tiéu ¢ nguoi 1a
50mOsm/kg. Do d6 loi tiéu t6i da 1a khoang 12 1 (600/50=12). Khi gia tri
bai tiét cac chat hoa tan cao hon 750 mOsm/ngdy duoc dinh nghia 1a loi
niéu thim thau. Mannitol gay loi niéu tham thau vi éng than khong tham
v6i chét nay.

2. Réi loan cdn bang Kali.

Kaliqlé cation chinh ’cﬁa dich’ncf)i,béo, chiém 98% luong Kali cua
toan co the, do d6 kali huyét thanh rat thap tur 3,5-4,5 mEq/I1.
2.1. Giam kali mau.

2.1.1. Pinh nghia: Giam kali mau khi Kali huyét thanh < 3,5 mEq/1.
2.1.2. Nguyén nhan.

- Mét Kaliqqua than: Viém cau than, viém bé than, tén thuong 6ng
than, thuoc 1oi ti€u, hdi chung tang Aldosteron nguyén va thar phat.

- Mét Kali qua rudt: Non, ia 1éng, do, hoi ching Zollinger Ellison...

- Cung cap khong day du: truong hop nudi dudng kém.

- Kiém chuyén hoa

- Piéu tri insulin trong hon mé dai thdo dudng nhiém toan ketone.
2.1.3. Hau qua:

Cac triéu ghL'rng gém 1:6i loan ‘ghﬁn kinh co (yéu co, giam phan xa, té
bi,...) va cac bat thuong vé tim (r6i loan nhip, tang nhay cam voi cac
digitalin), dién tam d6 c6 song T det hay dao nghich, xuét hién song U, ST
ha thap.

Cac biéu hién khac:

- Than: giam kha nang c6 dac nudc tiéu, giam loc cau than.

- Thén kinh trung wong: ting kich thich, do dan.

- Tiéu héa: budn nédn, liét rudt.

- Chuyén hoa: khong dung nap glucose, bilan nito 4m tinh, nhiém kiém.
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Giam kali mau gay tir vong c6 thé xay khi huyet thanh bi kiém hoa
qué nhanh, vi du diéu tri tich cyc nhiém toan hé hap bang thé may.
2.2. Tang kali mau ,

2.2.1. Binh nghia: Tang kali méau khi Kali huyét thanh > 5,5 mEq/1.
2.2.2. Nguyén nhan:

- Rbi loan bai tiéj: Kali do than: Suy than cap, giai doan cudi cua suy
th?ln man, ton thuong ong than, thiéu Aldosteron, bénh Addison, thudc lgi
tiéu tiet kiem Kali(spironolacton...)

- Truyén Penicillin ¢6 Kali, truyén mau( hong cau giau kali)

- Ph& v& mot s luong 16n té bao: Hoi chung Crash, tan huyét man...

- Nhiém kiém
2.2.3. Hau qua:

- Hau qua doc tinl} chu yéu tai tim, ‘tén‘g kali can trd su ,dﬁn t}'uyén
tai nat va nhanh. Thay doi trén di¢n tam do gom P det ho,éc bién mat, PR
keéo dai, QRS dan rong, T cao nhon, ST chénh, bloc nhi that hay bloc trong
that. Khi kali ting 1én 7.5 mEq/lit s& gay. cuong dong tam that (flutter
ventriculaire), rung that va ngung tim. Didu tri tot nhat 1a phong ngra,
song P det hodc bién mat trén dién tAm d6 12 dau hiéu sém nhat cua ting
kali méu.

- Nhiém toan
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