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pH thé hién néng dé protons [H*] ctia mot dung dich.

Binh nghia va khai niém

pH =ty |& gitta m6t acide khéng phan ly (AH) va thé phan ly
cla né thanh mudi anion (A’), xac dinh b&i mirc d6 phéan ly
cla acide dé trong dung dich.

Phu thudc hang s6 phan ly pKa.

pH = pKa + log,, (anion A"/ acide AH)



Binh nghia
o

+ Acide manh : pK cach xa pH, nghia la né phan ly gan
nhw hoan toan.
-> Vi du : l[actate/acide lactique (pKa = 3,9)
Trong huyét twong (pH = 7,40) né phan ly gan nhw
hoan toan thanh lactate (acide lactique : 30).

« Acide yéu : pK gan vdi pH, nghia la né chi phan ly 1
phan.
-> Vi du : bicarbonate/acide carbonique (pKa 6,0 - 6,4)




Cdc acide chinh trong huyét twong va hdng sé phan ly

Acides plasmatiques pKa Formule du pH plasmatique
Acides forts pH = pKa + log,, (anion A~ / acide AH)
Lactate 3,739 pH = 3,9 + log,, [lactate™ / acide lactique]
Sulfate 0,3-2,0 pH = 0,3 + log,, [sulfate™ / acide sulfurique]
Pyruvate 2,3-2,5 pH = 2,3 + log,, [pyruvate™ / acide pyruvique]
Acéto-acétate 36 pH = 3,6 + log,, [acéto-acétate™ / acide acéto-acétique]
B-hydroxybutyrate 43 pH = 4,3 + log,, [B-hydroxybutyrate™ / acide butyrique]
Succinate 5,2-5,6 pH = 5,2 + log,, [succinate™ / acide succinique]
Citrate 1,7-6,4 pH =1,7-6,4 + log,, [citrate™ / acide citrique]
Ammoniaque (NH;") 9,293 pH = 9,2 + log,, [ammoniaque™ / ammonium]
Acides faibles

Bicarbonate 6,0-6,4 pH = 6,10 + log,, [HCO,~/ (0,03 x PaCO,)]
Phosphate 6,7-6,8 pH = 6,80 + log,, [HPO,> / HPO,]
Albuminate 7.6 pH = 7,60 + log,, [albuminate™ / albumine]
Protéinates 6,8 pH = 7,60 + log,, [protéinate™ / protéine]




Khai niém cua Henderson-

Hasselbalch
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# Ti€p can truyén théng

# Dura trén vai tro gan nhuw hoan toan cta bicarbonate

+ pH = hdu qua cla bién déng bicarbonate (réi loan chuyén hda) hodc
PaCoO, (réiloan hé hap)

* Khong tinh dén:
-hé dém khong bay ho'i (protéines)
- anh huwéng cua cac acide yéu (albuminate, phosphate)

# pH=6,10 + log([HCO37] / [0,03 x PaCO2])



Khai niém cua Stewart
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+ Tiép can hién dai, danh cho cac réi loan hén hop

# Cac bién dong clia pH phu thuéc mirc d6 phan ly ctia nwéc
trong huyét twong, twong rng véi bién dong cda 3 bién sb
doc Iap:

- Hiéu s6 gilra cac cations manh va anions
manh trong huyét twong = Strong lon Difference (SID)

- PaCO,

- Tong lwong cac acides yéu = Atot
(albuminate + phosphate)



Ppiéu hoa pH
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+ Chuyén héa =2 CO,
¢ HY+ HCO; € H,CO, € CO, + H,0
* H,CO, = acide carbonique
¥ CO, > H*
+ Lwong acide cla co thé [H*] = 15 dén 25 000 mEg/ngay
+ Nguon:
- CO, dén 80 % (bay hoi)
-lactate -> HCO,  dén 19 % (bay hoi)
- chuyén héa proteine dén 1% (khéng bay hoi)




Ppiéu hoa pH
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# Cac hé dém - sw 6n dinh pH

* =moOt sd cadc phan tlr khong phan ly/phan ly c6 kha nang bat gi
hoac cho protons (H*)

« Bién d6i tuy theo:
- hiéu qua
- thoi gian duwa vao st dung (délai de mise en route)

+ Bay hoi = thai qua ph6i (CO,)
khéng bay hoi = bai tiét qua than



Piéu hoa pH
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* Hé dém bay hoi: bicarbonate/CO, : hé dém chinh/mo&
- diéu hoa nhanh céc réi loan toan kiém chuyén héa

+* Hé dém khong bay hoi: cham hon, hé dong
(proteines/protéinate - phosphore/phosphate -
hémoglobine/hemoglobinate...)



Ppiéu hoa pH
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* Doclap voicac hé dém:
phO)l diéu hoa manh, thai nhanh CO, (CO, phan bé rat
rong
- than : bai tiét/tai hap thu cac ions manh (CI cha yéu),
cham.

+ > anh hwdng tirc thoi va sau clia cac bién dong ho hap
cap tinh Ién pH;
- thay d6i man tinh do h6 hap danh thoi gian cho than dé
diéu hoa;

- roi loan toan kiém chuyén hda: diéu hoa hé hap tirc thi
(dap &ng théng khi)



Bién luan 1 trwdng hop réi loan toan

kiém
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# Cac xét nghiém can thiét :

- Khi mau (déng mach):
. pH PaCO2

- Dién giai d6 mau: ,
. CO2tOng =HCO3" + H2CO03 + CO2 hoatan
(théng thwong HCO3™ + 1 dén 2 mmol/L)
NS
. Na*
. Albuminate, phosphate

- xét nghiém nudc ti€u: pH nwdc ti€y, dién giai do niéu.



Bién luan 1 trwdng hop réi loan toan

kiém
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+ Tinh todn : LO HONG ANION HUYET TUONG
- dwa trén nghuyén ly can bang dién tich cGia huyét twong
(dién tich anion = dién tich cation)
—> Tinh todn viéc tang cac anion khéng do duoc

« LO HONG ANION = Na* - (HCO3 + Cl)= 12+-2 mEq/L

#* Nhuwvay: o
- Toan chuyén hoa c6 16 hdng anion tang = « hiru co’ »
- Toan chuyén héa vé&i 16 héng anion binh thudng (tang
chlor mdu) =« mudi khoang »



Bién luan 1 trwdng hop réi loan toan

kiém

Cations Anions +

Normal Acidose métabolique Acidose métabolique
\ \ h hlorémi i
Binh thudmg yperchlorémique organique

Toan chuyén héa tang chlormdu  Toan chuyén héa hitu co
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* Gidi han:
Giam albumine mau la nguyén nhan thwong gap nhat
clia giam 16 h6ng anion tai hoi strc.

* Do do:
L6 héng anion hiéu chinh =
L6 hdng anion tinh toan + (0,25 x (40-albumine do
dworc))



Bién luan 1 trwdng hop réi loan toan

kiém
-’

# Tinh todn khdc (trong trudng hop clia Stewart) :
Strong lon Difference (SID hién nhién hodc hiéu gid)
Strong lon Gap (tinh todn cac anion manh khéng do
dwoc)

* SIDe = HCO3 + Albuminate + Phosphate = 40
SIDa = (Na* + K* + Ca?*+ Mg?*) - (Cl'+ lactate) = (> SIDa)
SIG =SIDa - SIDe



Cations

Cations indosés

Theo Stewart

SIDa




Xac dinh réi loan nguyén phat

pH

l

1. Dénh gid gid tri khi mau
Lamlai | CO2téng (dién giai d mau) — HCO3- (khi mau) < 2 mmol/L

khi mau
KHONG _<0
2. Xac dinh réi loan nguyén phat
pH < 7,38 =Toan mau pH < 7,42 = Kiém mau
| HCO; | Paco, | Heo,- | Paco,
= Toan chuyén héa = Toan hd hdp = Kiémchuyénhda = Kiémho hdp
3. Xac dinh dap &ng ly thuyét dy doan

R&i loan chuyé&n héa nguyén phat R&i loan ho hé’f nguyén phat
So sanh PaCO2 dv doan vdi So sanh HCO3 - dy dodn v&i
PACO2 do duoc 1 HCO3 - do dwoc 1

4. Xac dinh k¥ réi loan/cac roi loan




Trong trud'ng hop toan chuyén hoa

PaCO2 mong doi:
cong thirc Winter :
(1,5 x PaCO2) + 8

PaCO2 mong doi >
PaCO2 do duorc

—> Dap &ng khong thich
hop

= Toan hon hop

[HCO,7] sanguin artériel, mmol/L

[H*] sanguin artériel, mmol/L
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Figure 4. Intervalle de confiance de la compensation
respiratoire au cours d’une acidose métabolique
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Mot roi loan chuyén héa don thuan:
bién do6i bicarbonates (hodc PaC02) véi dap rng hd hap
(hoac théan) ly thuyét thich horp.

Mot réi loan chuyén héa hdn hop:
roi loan (perturbation) chuyén héa va phirc tap di theo
cung 1 hwdng

Roi loan phirc tap : 2 dén 3 roi loan két hop...




CHAN POAN CAC ROI LOAN CHUYEN
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+ Theo Hendersson-Hasselbach



TOAN CHUYEN HOA
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# Giam bicarbonates huyét twong gay ra do tich tu ions
H* lam giam pH.

* Bénh nguyén :
- tich tu cac acide hitru co (lactate, thé cétones)
- tich tu chlore (toan chuyén héa khodng chat)
—> mat bicarbonates (tiéu hdéa hoac than)



TOAN CHUYEN HOA
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+ Lam sang (trong tredng hop nhiém toan nang) :
- it dac hiéu: réi loan nhip, truy mach, 1t 1an, hén mé,
co giat, buén nén - noén 4i, tiéu chay, tang thong khi
bu tru.

* Xét nghiém sinh hoc :
- giam pH
- giam bicarbonates
- giam PaCO2 (dap &ng ho hap)



TOAN CHUYEN HOA

L6 héng anion hiéu chinh ting L6 héng anion hiéu chinh binh
thwong
Nhiém toan do tang lactate Nhiém toan do bénh 6ng than
Nhiém toan cétones do dai thdo M4t qua tiéu héa
dwong
Ubng déc chat D6 day mach médu bang dung dich
(acetylsalicylate/Aspirine) qua nhiéu I : Nadl
- néu TOcao: nghi dén méthanolva > Uu tién cac dung dich can bang
méthyleneglycol —> Bién luan théng qua Stewart

Suy than (hién tuwong phirc tap)



TANG LACTATE

MAU

+* Lactate = anion htu co
manh

# = co ché thuong phirc
tap

+ 2 lgiich chaty s
lactate/pyruvate (dé
theo doi xuat hién
chuyén héa yém khi)

Nhém A: tang lactate lién quan dén réi loan oxy té bao

Giam van chuyén oxy: réi loan oxy do & dong (cung lwvgng thap), do thi€u mau (giam
hemoglobine), do giam oxy mé (giam Pa02)

St dung oxy khéng hiéu qua: réi loan oxy do bénh Iy t& bao (nhiém trung huyét)
Ngo doc CO

Co giat (réi loan oxy twong déi do tang nhu cau oxy)

Tap thé lyc qué mirc (r8i loan oxy twong déi do tang nhu cau oxy)

Nhém B:
B1: ting lactate mau lién quan dén mat can bang chuyén héa

Kich hoat ly giai dwong hiéu khi: nhiém tring huyét, nhiém kiém, tang dwong huyét,
khai u, tap thé lwc qua mirc

Tang kha dung (disponibilité) alanine: di hda co

Thanh thai lactate kém: gidm twdi méu gan, suy gan, nhiém toan ndng (&rc ché tan tao
duong)

B2: tang lactate mau lién quan dén thudc/ddc chat

beta-adrenergic: adrenaline, dobutamine, terbutaline, salbutamol
Propofol

Biguanides: metformine

Salicylate

Hop chat cyanogen (carbon nitride) : cyanure, nitroprussiate
Paracetamol

Cocaine, amphetamine

Khang retrovirus: stavudine, didanosine, zidovudine

Alcol: ethanol, methanol, propylene-glycol, éthylene-glycol
buwong: sorbitol, xylitol, fructose

B3: ting lactate mau lién quan dén khiém khuyét ndi sinh ctia chuyén héa (thiéu men)

Glucose-6- phosphatase (bénh Von Gierke)

Pyruvate dehydrogenase

Pyruvate carboxylase

Hoi chirng MELAS (bénh n3o co do ty thé, nhiém toan lactate va céc giai doan giéng dot
qui)




TOAN CHUYEN HOA
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+ Djéu tri NGUYEN NHAN Ia du

+ Cac phwong tién kiém hda:

-Na* HCO3™ + H*> Na* + H20 + CO2 (Na*la 1 cation manh
- tang pH); hiéu qua nhwng cd thé lam tang tinh acide noi
bao.

—> chidanh cho cac trevong hgp nhiém toan qua nang

- Loc mdu ngoai than v&i dém bicarbonate



TOAN CHUYEN HOA
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+ Phai diéu tri nguyén nhan.
Kiém héa ngudi bénh chi dé binh thuwdng héa pH la di
sai duwong

+ Nhiém toan 13 1 ké thu:
- tac hai tim mach

+ Nhiém toan ¢4 tdc dung bao vé:
- Drong cong phan ly hemoglobine 1éch phai



Natri bicarbonate
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+ Khong ¢6 vai trd (Aucun sens) trong nhiém toan hitu co.

+ Gay nhiém toan ndi bao kich phat (gidi han trong cac hé
thong mo)

# Chi con chi dinh trong :
- M6t s6 ngd doc (tac dung 6n dinh mang)
- tang kali mau de doa
- nhiém toan rat nang (pH < 6,90)



TOAN HO HAP
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Mat kha nang thai CO2 do phai,

Néu co ché cap: mat bu tru do dap &ng than cham,

Lam sang : tang than -> tang huyét ap ngoai bién (do co
mach ngoai bién), tang lwu lwgng mau ndo, buén nén-ndn
di, ngu ga (obnubllatlons) va mo hoéi, hon mé.

Xét nghiém sinh hoc : pH thap PaCO2 cao, HCO3 binh
thwong dén cao (tly theo cap hodic man t|nh)




TOAN HO HAP
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* Bénh nguyén :
- cap tinh : bénh phéi mat bu, tac dwdong thé, co that
phé quan nang ...
-man tinh : Bénh phdi tac ngh&n man tinh

« Diéu tri : tang thong khi phé nang
+ - KHONG CHO NATRI BICARBONATE (Iam nang hon
nhiém toan ndi bao)



KIEM HO HAP
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Lam sang : dau dau, 14 1an, co giat (do gidm Iwu lwvgng mau
ndo), giam cung lwgng tim, giam huyét ap hé thong,

Xét nghiém sinh hoc : tang pH, giam PaCO2, than bu trtr
cham,

Bénh nguyén : tang thong khi do nhéan vién y té, giam oxy
mo&, phu nao.

Diéu tri : diéu chinh may thd...



