CHUYEN HOA NUOC
VA DIEN GIAI




THANG BANG NUOC — PIEN GIAI

s O ngudi khoé manh, thé tich dich va ndng
do dién giai dugc duy tri ¢ gidi han
nghiém ngat nhG su’ tuong tac gitra mot
sO hé co quan




THANG BANG NUO'C — PIEN GIAI

= TONg ludgng nudc co thé cd thé dugc chia
thanh 2 khoang theo gidi han cua mang té
bao:
= 1) Dich ngoai bao (Extracellular fluid, ECF)
= dich bén ngoai t€ bao
= 1/3 tOng lugng nudc co thé

= 2) Dich n6i bao (Intracellular fluid, ICF)

= dich bén trong té bao
= 2/3 tOng lugng nudc co thé




THANG BANG NUO'C — DIEN GIAI

= Dich ngoai bao dugc chia thém thanh:
= 1) Huyét tuong (20%)
= 2) Dich ké (80%)

Wi khoang dich ngoai bao dudc chia cach
bai mang mao mach




CAC KHOANG DICH

= CO 3 khoang dich:
= 1) NGi bao
= 2) Khoang ké

= 3) Huyét tuong




CAC KHOANG DICH

BAO TUONG
(NoOi bao)

DICH KE




Waier (TBW) = ~60% total body mass

Total Body

—

Intracellular Fluld (ICF)

Extracellular Fluid {EGF)

-1/3 TBW
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TONG LUONG NUOC CO' THE

= LUc mdi sinh: ~75% khdi lugng cg thé
= 1 tudi — trung nién:
= Nam: ~60% KLCT

s NU: ~55% KLCT
= Sau tudi trung nién: ~50% KLCT
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NHU CAU NUOC

= Nhu ciu nudc t6i thiéu co thé udc tinh tir luong
mat
s O than: ~1200ml (nudc tiéu)
= “"Khong nhan biét”: ~200ml (da, dudng ho hap)

= Chiju anh hudng manh tu moi trucng va bénh.

= Trung binh: 1 — 1,5 & nguGi IGn.

= Cd che dieu hoa nuGc tac dong chu yéu & noi
bao, nén tinh trang mat can bang NUGC trong co

thé du’dc phan anh trudc hét ¢ khoang ngoai
bao.




Biéu hién

Nguyén nhan

Khat, budn non, non, chdng
mat, ha huyét ap tu the,
ngat, tim nhanh, thiéu niéu,
gidm dan hoi da, mat trling,
soc, hon mé€, tu vong

- Chan thuong (va cac
nguyén nhan khac gay mat
mau)

- Mat dich vao khoang thur
3 (phong, viém tuy cap,
viém phuc mac)

- Oi, tiéu chay, thudc Igi
tiéu, bénh than hay
thugng than (nhu’ mat Na)

Tang can, phu, khé thaé (do
phu phdi), tim nhanh, phong
tinh mach canh, tang ap cua,
dan tinh mach thuc quan

Suy tim, xd gan, hoi chi’ng
than hu, nguyén nhan do
thay thudc (qua tai dich
truyén)...




= Khoang dich n0| mach bleu thi the t|ch mau tuan
hoan hiéu qua tudi cdc md ca thé > ap thu
quan nhan biét ap suat tham thau va thé tich
mau/nhi phai, cung BM chu, than.

= MOt sO bénh (suy tim « huyét, xa gan, hoi
chu’ng than hu) gay u dich 0 cac mo (phu) va
glam thé tich mau > 4p thu quan phat hién
glam the tich mau (nhung khong nhan biét qua
tai § tong dich ngoai bao) > ca ché bu trir lam
gir Na g than dé tang theé tich néi mach = vong

luén guén.




ION TRONG DICH CO THE

Ion dudng chinh: Na*, K, Ca2* va Mg?*

Ion am chinh: CI, HCO5~, HPO,*, H,PO,~, SO4*
ion hitu co (Iactate), proteln tich dlen am

Xét nghlem dién giai do/huyet thanh, huyét

tuang: gom Na+, K+, CI- va HCO;™: do cung cap
nhiéu thong tin nhat vé tinh trang thau thau,
nudc va pH clia co thé.

H*: 1/1.000.000 so vai cac ion chinh (10 so vOi
103 mol/I) > khong dang ké vé hoat tinh tham
thau.

= TOng ion duang va &m bang nhau vé dién.




Thanh phan Huyét tuong Dich ké Dich n6i bao
(co van)
Thé tich, H,0 3,51 10,51| 28 | (TBW=42|)

Na+ (mEqg/l) 142 12
K+ 4 156
Ca%t 5 3
Mg+ 2 26

Hiém

Tong cation
Cl-

HCO5
Protein-
Acid hitu co-
HPO,-

S0,

T6ng anion




HUYET TUONG

Thé tich 1300-1800 ml/m2 bé mat cc thé

5% thé tich cg thé (~3,5 |/ngucGi 66 kg) [tong thé tich co
thé: udc lugng tur khéi lugng co thé vdi ti trong co thé
1,06 kg/I]

Nong do khoi lugng cua nudc/huyét tuong: 0,933 kg/l

(phu thuoc thanh phan protein va lipid)

Nong do molal natri: 140 (mmol/l) / 0,993 (kg/I) = 150
mmol/kg H,0

Khéi lugng chéat tan/1 | huyét tuong: 1,026 (tong khoi
ludng cua 1 | huyét tucng) — 0,933= 0,093 kg

Nong do ion protein ~12 mmol/I, dién tich chu yéu la do
albumin, con globulin khdng dang ké.




DICH KE

= Chu yéu la dich siéu loc tu' huyét tuang
m 26% (~17 ) tong thé tich ca thé

= Ngan cach vdi huyét tuong bdi IGp n6i mo mao
mach, vai tro nhu’ mang ban tham: cho phép
nugc va cac chat khuéch tan dugc di qua, gilr lai

chat cd khdi lugng phan tir I6n nhu protein
(khong tuyét s[6}))

m SOC (nhlem trung): tinh tham noi m6_ mach mau
tang tram trong - thoat albumin, giam thé tich
tuan hoan hiru hiéu, tut huyét ap > giam tuai
mau nao = tu vong.




DICH NOI BAO

= ~66% tong thé tich co thé

= Thanh phan dich ndi bao rat kho do IuGng
vi bi lay nhiém tu’ moéi trudng xung quanh.

Hong cau: dé tiép can, nhung khdng dai
dién.




= Thanh phan ICF va ECF co thé khac nhau
dang ké do su’ phan cach bdi mang té
bao. Cac yéu to gop phan:

= Can bang Gibbs-Donnan
= Van chuyén chi déng va thu ddng cac ion




CAN BANG GIBBS-DONNAN

= 2 dung dich ngan bdi mang ban tham sé
thi€t Iap can bang sao cho moi ion phan
bo déu nhau trong ca 2 khoang néu chung
di chuyén tu do qua mang.

= O trang thai cin bang: 2 phia clla mang
bang nhau vé tong ion va tong ndng do
cla cac thanh phan cé hoat tinh tham
thau (nbng do tham thau).




CAN BANG GIBBS-DONNAN

= Néu 2 bén mang co nong do khac nhau cac ion
khong di chuyén tu’ do qua mang (nhu protein),
su’ phan bo cac ion khuéch tan dudc (nhu' dién
giai) & trang thai 6n dinh sé khéng bang nhau,

nhung tich ndng do ion trong khoang nay bang
tich ndng do ion trong khoang con lai (Pinh luat
Gibbs-Donnan).

= Thi du: tinh chon loc tang cua hang rao mau
nao doi vai protein>protein/DNT thap—>Cl-/DNT
cao han 15% dé thiét 1ap can bang dién va
tham thau.
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CAN BANG GIBBS-DONNAN

= T€ bao chua anion protein khong khuéch
tan dugc, nhung lai chi chiu dung su khac
blet co gIO'I han vé dp suat tham thau qua
mang t€ bao.

= Binh thu’dng, trong va ngoai té bao co ap
luc tham thau nhu’ nhau €van chuyen tich
CuUc, can nang lugng cac ion nho dé dleu
chlnh su’ khac biét vé nong do. Néu qua
trinh nay ngung->t€ bao phu, VvG.




HE THONG VAN CHUYEN ION

= ECF: Thanh phan dién giai/huyét tucng va
dich ké tuong tu nhau

= Thanh phan dién giai/ECF va ICF khac
nhau dang keé:
= Ion chinh/ECF: Na*, CI, HCO;

= Ion chinh/ICF: K*, Mg2*, phosphate hifu cg,
protein

=>van chuyén tich cuc Na+ tur trong té bao
ra ngoai chong lai bac thang dién hoa




Nat/K*-ATPase

m Heterodimer:

ban don vi a: 1000 acid amin, xuyén mang,
hoat tinh xuc tac

ban don vi B

= Mat trong: co vi tri gan ATP va Nat

= Mat ngoai: co vi tri gan K*

= ATP phoshoryl hoa phan tU acid aspartic
cua ATPase->bién hinh>day 3 Na* ra va

nhan 2 K* vao
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TRAO POI Na+-H+*
(Sodium-hydrogen antiporter)

= Bom H* ra khoi dich ndi bao, trao doi vdi
Na+*

= Quan trong trong duy tri can bang pH va
thé tich ndi bao; dac biét diéu hoa acid-
base G té bao ong than

= La protein xuyén mang, co it nhat 6
isoform da dugc xac dinh (1,2,3,5,6,8)




Fluid

in tubule

lumen

Tl Na*-K*-2CI" symporter
— Secondary active transport
— = Passive diffusion

Sodium pump
=i I— Leakage channel

Peritubular
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(b) Reabsorption of HCO,

Key

- MNa*/H* antiporter

——— Secondary active lransport
= === Simple diffusion
Sodium pump
—te Primary active lransport
CA Carbonic anhydrase




THAN VA ION NATRI

Proximal Tubule  Distal Tubule

= Ong gan: 60-70% Na* trong dich s
loc dugc tai hap thu tich cuc;
H,O va Cl- di theo thu dong de
duy tri tmh trung hoa dién va
can bang ap Iuc thadm thau.

= Nhanh xuong quai Henle: H,O
dugc tai hap thu thu dong do do
tham thau cao G dich ké tuy (

o K+ H

Glomerulus

than, dién giai khong dugc hap

thu. IO

= Nhanh Ién quai Henle: CI- dugc Hipr ol
tai hap thu tich cuc, Na+ di theo. ™ B o

Loop of Henle

Hypar




THAN VA ION NATRI

Proximal Tubule  Distal Tubule

= Ong xa: aldosterone kich N

thich 6ng xa tai hap thu Na* o KHHF

(nudc theo thu dong) va

tiet K+ (va H* d muc do it

hon) dé can bang dién

= Aldosterone (vo thugng than)
&agiotensin II €renin (té
bao can cau than)<Cl- thap, werd | 10 (
hoat tinh B-adrenergic, ap luc — Hypr

ti€u ddng mach thap g i

Glomerulus

Loop of Henle




THAN VA ION NATRI

~ ~ , . Proximal Tubule  Distal Tubule
m Ong xa - ong gop: ADH lam Hy0 NatCl

tang tinh tham déi véi H,O0->tai o K

hap thu H,0

= ADH (vasopressin, yén sau) €ap bt
thu quan/cung dong mach chu,
hoa thu quan (do tham thau mau
(Na+))/ha doi

= Thé tich mau giam, dd tham thau
huyét tuong tang - ti€t ADH :

= Thé tich mau tang, d6 tham thau ity [ 0 o
huyét tucng giam = Uc ché tiet Hyper coleting
ADH (B) Duct

Loop of Henle




KHAT

= UOGNng nudc gitp phuc hoi can bang noi
moi Na*/H,0

= Dugc kich thich bdi giam thé tich mau,
tinh trang uu trucng




= Luuy:
= Cac thu thé tadc ddng Ién than trong kiém soat
Na* va H,O, khat, chi nhan biét thé tich noi
mach, khong phai toan bo dich ngoai bao.

= Xét nghiém vé nudc va dién giai dugc thuc
hién chu yéu tir thé tich mau (huyét tuong)
- can danh g|a tinh trang tong the tich nudc
cq thé va thé tich mau trudc khi dién giai két
qua




HA NATRI MAU

= Na* huyét tueng giam, <136 mmol/I
= <120 mmol/I: budn non, yéu mét toan than, lan
fo]p
= <110 mmol/I: liét van nhan

= 90-105 mmol/I: tdn thuong tam than nang
m 70c do ha nhanh = triéu ch(’'ng xuat hién
som han

= Triéu chu’ng than kinh trung ucng: H,0 di
chuyen vao té bao dé€ duy tri can bang
tham thdu >phu té bao




HA NATRI MAU

= Xay ra trong cac trudng hgp huyét tuong
nhugc trudng, uu truong va dang trucng
>do (hodc tinh) ndng dé tham thau huyét
tueng la budc dau tién quan trong trong
danh gia ha natri mau.

= Ha natri mau nhugc truong: thudng gap
nhat vi Na* la yéu to quyét dinh chinh cua
do tham thau huyét tuong.




HA NATRI MAU ALTT THAP

= Thong thudng, [Nat]lhtg thdp>dd tham
thau tinh (do) dugc cling sé thap
m Do

= Mat Na* (ha Na* mau do mat)

= Téng thé tich ECF (ha Na* mau do pha loéng)

= Phan biét dua vao TBW va thé tich ECF
(bénh su, kham lam sang)




HA NATRI MAU ALTT THAP:
Ha Na* mau do mat

= Hau nhu' luon kem mat nuoc ngoai bao,
nhung muc do it hon mat Nat (mat Na
nhi€éu han nudc)

= Gidm thé tich:
= ro/kham lam sang (ha HA tu th€, tim nhanh,
giam dan hoi da)
= mat dich d6ng tham thau hodc uu trucng
= tai than, ngoai than




HA NATRI MAU ALTT THAP:
Ha Na* mau do mat
Ngoai than Tai than

[Na*]niéu thap (thuong |[[Na*]ni€u cao (thuGng
<10 mmol/l) >20 mmol/l)

NN: mat qua dudng ti€éu |NN:

hoa, da Lgi tiéu tham thau
Lgi tiéu thiazide

-Suy thugng than

Lgi tiéu gilr K

Kiém chuyén hoa (6i)
-Toan hoa OT gan




HA NATRI MAU ALTT THAP:
Ha Na* mau do pha loang

= Thudng dudc phat hién khi kham thuc
thé: tang can, phu

m Suy thén tién trién: gill nuc do gidm loc

va bai tiét nuGc; nhung cac nephron con
lai sé tieét Na qua muc, thu phat sau tang
aldosteron do giam ap luc cau than tai cac
nephron bénh




HA NATRI MAU ALTT THAP:
Ha Na* mau do pha loang

m Suy tim u huyét, xo gan, HCTH: ECF tang,
V mau giam > ap thu quan - tang
aldosterone, ADH - THT Na*, H,O >
tang ECF, pha loang thém Na*.

= TCLS/suy tim (& huyét c6 thé khoéng rd
rang—>chan doan kho=>dua vao BNP (brain
natriuretic peptide)




HA NATRI MAU ALTT THAP:
Thé tich mau binh thudng

= HOi chi'ng tang tiét ADH khong thich hop:
= san xudt ADH lac cho, khéng thich hgp>U H,0.

= A: ha natri mau véi do tham thau NT>HTg
(thudng >100 mOsmol/kg), vai diéu kién chuc

nang than, thuong than, giap binh thuong.
= Nhugc gidp: ton thuong bai tiét nudc tu do
= Suy thugng than: mat Nat hon la THT K*
= UONng nhiéu:
= Bénh tam than
= ROi loan vung duGi doi: sarcoidosis




HA NATRI MAU ALTT CAO

= Na* mau giam + tang cac chat tan khac
trong ECF > nuéc di chuyén ra ngoai bao
hodac Na* di chuyén vao ndi bao (duy tri
can bang tham thiu ECF-ICF)

= NN:

= 7ang duong huyét nang: thudng gap nhat.
Na+ giam —1,6 mmol/l cho moi 100 mg/dl
glucose tang trén 100 mg/dl

= SUr dung mannito/ lam Igi tiéu tham thiu




HA NATRI MAU ALTT KHONG POI

= [Na*]htg gidm, nhung dd tham thau htg,
glucose va urea binh thuong >ha Na*
mau gia

= NN: BPo Na* st dung phucng phap quang
pho k& phat xa ngon Itra hodc dién cuc
chon loc ion gian ti€p ¢ bénh nhan tang
lipid mau nang hoac tang protein mau
nang (VD: paraproteinemia trong da u
tuy)




I | |

Normal BDecreased Increased
{280-295 mOsmikg)

Fseudohyponatremia; = Hyperglycemia
» Hyperipidemia * Mannital
* Hyperproteinemia - e Uremia

Hypervolemia Euvolemia Hypovolemia
water excess with isolated dehydration with a
normal, 4, or T NaCt NaCl dsficit large NaCi daficit
Urine Na* (mmol/L) Urine Nat (mmaol/L)
; : I I
=20 <10
l l :-EIJ <10
+ Heonal « Congestive Ranal luss: Exirarenat loss:
failure heart failure N
+ Cirrhosis = Djuretics = (5| fluid loss:
(with ascites) o Minefﬂlucoriicnid — Vomiting
= Nephrotic deficiency — Diarrhea
syndroma » iMetabolic alkalosis » Skin loss:
o Proximal RTA — Burns
« Carbonic anhydrase — Sweating
inhibitars
=+ “Salt-losing” renal diseases:;
— Polycystic kidney
« SIADH — Chronic interstital
« Diuretics nephritis .
» Hypothyroidism — Obstruction RTA: renal

» Hypcadrenalism

= Heset central osmostat tU bU Ia r aCIdOSIS




i

Ha natri mau vgi do tham thau huyét tudng giam

Hypervolemia

Urine Na* (mmol/L)

!
=20

l

+ Henal
failure

Fuvolemia Hypovolemia
water excess with rsolated dehydration with a
normal, 4, or T NaCt Nai daficit large NaCi daficit
Urine Nat* (mmol/L)
<10
l ::*EIJ <10
« Congestive Ranal loss: Exirarenatl loss:;
heart failure N
« Cirthosis » Djuretics * (3 fluid loss:
(with ascites) » Mineratocorticoid — Vomiting
= Nephrotic deficiency — Diarrhea
syndrome » Metabolic alkalosis * Skin loss:
» Prosimal HTA — Burns
+ Carbonic anhydrase — Sweating
inhibitars
+ “Salt-losing” renal diseases:
— Polycystic Kidney
« SIADH — Chronic interstital
« Diuretics nephritis
» Hypothyroidism -— Obstruction

= Hypoadrenalism
+ Reset central osmosiat



TANG NATRI MAU

= Na* htg >150 mmol//|
= Lubn tang ap luc thdm thau

= Triéu ching chu yéu la than kinh (do mat H,0O
tu’ neuron vao ECF): run, kich thich, that diéu,

nham lan, hon mé

m 70c do tang quyét dinh gia tri Na+t htg xay ra
trieu ching:
= Tang cap: 160 mmol/l=>gay triéu ching

= Tdng tir ti: 175 mmol/I->gay triéu chling (d6 tham
thau ndi bao cua tb TKTW tang dé chong mat nudc)




TANG NATRI MAU

= Tri€u chiing cd thé bi che dau bdi bénh
néen:
= Hau hét xay ra & bn co tri giac thay doi, tré so
sinh, nhii nhi (khé khan dé tu dua nudc vao

C
m F

u phan xa khat binh thudng)
i€m xay ra ¢ bénh nhan tinh tao co phan xa

K

nat binh thuGng



TANG NATRI MAU

= Phan loai:
= Giam thé tich (mat nudc)
= Tang thé tich (nhan Na* nhiéu hon nhan
NU'GCe)
= Thé tich binh thudng
=>can danh gia TBW bang kham lam sang va
do Na+ va dé tham thau nudc tiéu




TANG NATRI MAU GIAM THE TICH

= Mat dich nhudc trucng tai than hoac ngoai than

Ngoai than

Tai than

NT co dac (>800 mOsmol/l),
Na+ niéu thap (<20 mmol/l)

NN: khong bu nudc du trong
-Tiéu chay

‘M4t qua da (phdng, d6 mo
hoi nhiéu)

-Mat qua ho hap

-RGi loan vung du@i do6i (khoi
u, u hat)

Thé tich NT cao, dé tham
thau binh thuong dén thap,
Na* niéu cao

NN: khong cung cap nudc du
trong

Lgi tiéu thdm thau

Thudc Igi tiéu thiazid




TANG NATRI MAU THE TICH

KHONG POI

= ThuGng bao trudc cho tdng Na* mau giam thé tich
m NN:

= M4t khéng nhan biét qua phdi, da

= Lgi tiéu nudc (da niéu)

Pa niéu(>3l nudc tiéu/ngay)

Lgi tiéu chat tan Lgi ti€u nudc (dung mdi)

-bai thao duong -bai thao nhat

D0 thadm thau nudc tiéu |-Dd tham thau nudc tiéu
>300 mOsmol/I <250 mOsmol/I

-Ha natri mau -Tang natri mau nhe




PAI THAO NHAT

DTN trung uong

DTN do than

+ Giam/mat tiét ADH do
- chan thuong dau

- cat tuyén yén
- U tuyén yén
- bénh u hat
+ Diéu tri: dung
vasopressin

+ Than khang ADH do

- thudc (lithium,
demeclocycline,
amphotericin, propoxyphen)

- bénh (thiéu mau HC
liem, hdi chirng Sjogren)

- dot bién thu thé ADH
+ Diéu tri:ngung thuac,
cung cap nuoc thucng
XUyen




TANG NATRI MAU TANG THE TICH

= Nhan Na+* nhiéu hon nucc
m NN:
= ThuGng & bénh nhan nhap vién truyén saline
uu truong hay NaHCO;.

= Cudng aldosterone, hoi chirng Cushing, diéu
tri corticosteroid




 \olume Status.

TANG NATRI MAU

Hyperwolemia

Waler excess Wilh
a large MaCl exzesas

Euvolamia
isolated
Nall eaxcass

Urine Nat+ variahie

v
« Hyperaldosiaronism
= Zushing's syndrome
= Hypertonic 1V Huid
tharapy
- Youn (mOsmikg) -
<800 »800
= Central or | « T Ingensibla loss
nephrogenic — Lung
diabetos insipidus — Skin

& Cramotic

= Diuretic

Fypovolamia
detvdration with or
with ol NaCl excess
Urinz Mat {mmoiL)
<10
Isotonic or Hypertonic
hypolonic (Uosm =800}
= Gl loss and
diurasis L water intake
« Skin loss and
therapy and + water intake

L watar intake



KALI

= TOng kali/ngudi 70 kg: ~3,5 mol (40-59
mmol/kg)

= 1,5-2% & ECF, nhung K* htg Ia ch| dau
kha tot cho tong du trir K* trir 1 vai ngoai

€.

= Vi K* glefer:] bao du’dc duy tri tu nguon noi
bao, nén lic dau nong do K+ htg cd thé
blnh thuGng nhung che dau sy thiéu hut
dén 200 mmol toan co thé.

= ROi loan can bang K* gay hau qua nghiém
igolglel




ANH HUONG TAN HUYET KHI
LAY MAU PO KALI

= 5% hong cau phong thich K*=>tang 0,5
mpol/l

= Moi 10 mg/dl Hb htg do tan huyét gay
tang K* 0,6%

= Tan huyét nhe (~50 mg Hb/dI): tang K+ ~3%

= Tan huyét nhiéu (~200 mg Hb/dl): tang K*
12%

= Tan huyét dai thé (>500 mg Hb/dI): tdng K+
30%




HA KALI MAU

s K* <3,5 mmol/l

= Phan loai:
= Tai phan bo K* ngoai bao vao ICF

= Thi€éu K* that su’ do
= Giam nhap
= Mat dich giau K*




HA KALI MAU:
Tai phan bo K* noi bao
= Sau diéu tri insulin trong DTD: té€ bao phai lay K* do su’

van chuyen glucose

= Nhiém kiém:

= K* di chuyén tur dich ngoai bao vao ndi bao khi H* di chuyén
theo chiéu ngudc lai

= Ngoai ra, than gilt H* & 6ng xa, trao ddi véi K+
= Ngudc lai, mat K+ ndi bao nang>H+ di chuyén vao ndi bao
->nhiém kiém. Tucng tu’ doi vai catecholamine va tac dong B-
adrenergic noi sinh hay do thuodc
= Bénh bach cau cap BC sO lugng I6n trong ong Iay mau
xét nghiém dé lau & nhlet do phong%lay K*=>nong do
do dugc thap=>»ha kali mau gia




HA KALI MAU:
Mat K+ thuc su

Ngoai than

Tai than

K* NT <30 mmol/ngay
NN:
+ Giam K* dua vao

- doi kéo dai

- truyén dich ngheo K* hau
phau
+ Mat dich giau K* ngoai
than: dich tiéu hoa (tiéu
chay)

K+ NT >25-30 mmol/ngay

NN:

+ Pha Igi tiéu (hdi phuc) trong
hoai tir 6ng than cap

+ Du thua mineralocorticoid
(cuGng ald nguyén phat, thir
phat), glucocorticoid (HC Cushing)
+ Lgi tiéu thiazide, quai

+Thuoc: carbenicillin, ticarcillin,
amphotericin

+ Nhiém kiém (ngoai tai phan bd)




& [nsulln response

* Alkalosis

s Catecholamine ot
B-adrenergic excess

+ Peseudonypo<alemia
due to TWBC

& Hyoothermia

« Hyookalemic periodic
paralysis -

24-Fonr nrina K

>25 mmol/day

<25 mrmaolkiday

i !

Henalloss  Extrarenal loss s | Dietary intake
' e Gl: diarrmea, fistula (for exemple, starvation;
» Skin: excessive sweating




Metabolic acidosis

|

¢ Henal tubular acidosis,
tyne | or I

Y

« Acute tubular necrosis,
diuretic phase

« Amphotericin B toxicity

« Hypomagnesemia

24-Hour urine CI

Metabolic alkalosis

=10 mmol/day

i

+ Mineralocorticoid excess,
primary or secondary

» Glucocorticold excess,
primary {for example,
Cushing's syndrome)
or iatrogenic

<10 mmoifday

¥
* Diurelics
« Vomiling or
NG suction
* Penicillins



HA KALI MAU: TRIEU CHUNG

= YEu cd, kich thich, liét

= K* mau<3,0 mmol/l: trieu chirng than
kinh ca, biéu thi thi€u hut ndi bao nghiém
trong

= O ndng do thap hon: tim nhanh, anh
hudng dan truyén dac hiéu trén ECG (T
det), ngung tim




TANG KALI MAU

m K* >5,0 mmol/l
= NN: (rieng le, phoi hgp)
= Tai phan bo

= Tang nhap
« U

m Tang kali gia: truGc khi lam xét nghiém:
tan huyét, tang tiéu cau (>106/ul), téng
bach cau (>10°/ul)




TANG KALI MAU:

Tail phan bo K* ngoali bao
Nhiém toan: H* di chuy&n vao ndi bao va K* ra ngoai
bao. K* tang 0,2-0,7 mmol/l cho mdi 0,1 don vi pH giam
Mat nudGc
Soc kem thi€u oxi mo
Thiéu insulin (BTD nhiém ketoacid)

Tan huyét ndng ndi mach va ngoai ca thé
Bong nang

HOi chi’ng ly giai khoi u

Hoat dong ca cuc manh (trang thai dong kinh)

Do thay thudc: ngo doc digoxin, Uc ché B-adrenergic,
nhat la & bénh nhan DTD hoac dang tham phan



TANG KALI MAU:
U dong K*

= Giam do loc cau than, giam chu’c nang
ong than 2> dong K* do TTM: TTM>20
mmol/h hoac dung dung dich >40 mmol/
>nguy hiém

= Chu'c nang than binh thudng: hiém tang K*
mau do diéu tri qua muc

= Khong suy than nang: tang kali mau it khi kéo
dai

= Bénh than cdp, suy than giai doan cudi (thiéu,
vO niéu, nhiém toan): NN thuGng gap nhat
gay tang kali mau kéo dai




TANG KALI MAU:
U dong K*
= Suy vo thugng than (bénh Addison) gay
mat Na*
= Thuoc Uc ché san xuat aldosterone

(UCMC)
= Tang san vo thugng than bs gay mat muoi

= Thudc Igi tiéu gilr K+ (triamterene,
spironolactone)




« ietabolic acidosis

* Hemolysis :

« Thrombocytosis * Dehydralion _
(>108/mm?) » Massive tissue hypoxia

* Leukocytosis * Insulin deficiency
(>10%mm?) » Rhabdomyolysis

» latrogenic:
— Digitalis toxicity

— [-adrenergic blockers

| Dacreased K* excrstion
Oflgurfa (GFR < 10 mL/minute)
plus T K* joad
* K* supplements l o . l ' o ‘Lﬂ
« Massive bload Mineralocorticoid Primary rena -sparing
transfusion deficiency: tubule defect. dittretics:
s Hemolysis » Addison’s disease * Obstuctive * Triamterene
= Tissue necrosis * Hyporeninemic nephropathy « Amitoride
= High-dese penicillin hypoaidosteronism * Renal transplant = Spironolactone
« ACE inhibitors = Sickle celt
disease

* Syslemic lupus
arythematosus




TANG KALI MAU: TRIEU CHUNG

= Lan 16n, yéu, di cam, liét mém chi, yéu co
ho hap

= Tim cham, rdi loan dan truyén vai PR kéo
dai, QRS dan rong, T nhon

m K+>7,0 mmol/l kéo dai=suy sup mach mau
ngoai bién, ngung tim

= N6ng do biéu h|en trieu chi’ng cua K+ mau
thay doi tuy ca nhan, nhung hau nhu ludn

xuat hién ¢ K+>6,5 mmoI/I >10,0 mmol/I:
hau nhu tU vong




CHLOR

= La anion nhiéu nhat trong ECF

= Khong roi loan té bao acid-base: nong do
Cl- di theo Nat

= NOng do thay doi it gdy hau qua Iam sang
= Do nong do CI- co ich trong

= Chan doan phan biét rdi loan acid-base

= Tinh khoang trong anion




GIAM CHLOR MAU

= NN cling thuGng song song vai NN gay ha
Na+t mau

= Thudng gap trong toan chuyén hoa do
tang san xuat hoac giam bai ti€t acid hiru
cd (nhiém ketoacid BDTD, suy than)

= Mat dich da day, 6i keéo dai: mat ClI




TANG CHLOR MAU

= NN tucng tu tang Nat mau: mat nudc,
RTA, suy than cdp, toan chuyén hoa kém
tiéu chay kéo dai va mat NaHCO,, DTN,
cuong vo thugng than, diéu tri qua muc

vGi dung dich saline.

= Tang nhe: kiém ho hap

= Bénh 6ng than ndng: nhiém toan tdng CI-
mau




BICARBONATE

= Tong CO, trong ca thé (22-31 mmol/l):
= CO, hoa tan

= CO, gan long léo vdi cac nhém amin trong protein
(hdp chat carbamino)

m HCO;™ (~2 mmol/l)
= Lugng it CO;2-, bi€n d6i nhanh
= Acid carbonic (H,CO,)

= Thay do6i HCO,~ va CO, hoa tan trong huyét
tuong phan anh tinh trang thang bang toan
kiém




