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MPOBEA A  FBA A Corions and antons i the blood H +(B) DFEE rcios o e boo
/,Cabvagu&E BAUE (volatile acid)
H? "4 x| [E8E )
mEa/L P * BRZKIEYDOREIDHREIC LD ELD
AR CO2&H20 -+ H2COs & LTKICBITD = Exrsted through the
o #21 pH =7.40 — IO BSIIRICE > THEEENS (1300 mEa/ke/day) |
pH = - log [H+]
%140 | Na* H+ = 0000040 mEa/L TIEH4E (hon-volatile acid) J by protein
mEa/L
o | (40 nEa/L) - BOERBICSVELS Heou2
105 NO42-, SO42, HPO#2 15& me keton
- FER. —BDT U rete
S s — IO SHHE TR i by
<t BOSRPICIEENS (#1 mEa/ke/day) a
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BEDERICKT Y BRI Response to acids 1. BeBR - EREREER (BIRSNRD
ﬁlﬂﬂa@ 1. Carbonate-bicarbonate buffer system
_ 1‘%%% Cell Metabolism T (Extracellular fluid o
1. #HERANRICKDEE ar fluid ;
- BHENEER (HCO) e-bicarbonate buffer system
2. HERIC K BEE 2 el CO2* H,O <> H,COs <> [H+] + HCOs
Protein, phosphate, hemoglobin
3. ISR 3. Respiratory compensatior
4. BRICSKBEMOBY e
SberstanoiNHer
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1. KR - SREEER (RERMECHER BO&RICXIY 2RI o a0
%Hﬂ@w 1. Carb e buffer system
{tﬁgﬁ Cell Metabolism ba non-volatile acid) 1 . ﬁ@mﬂ@%;&(:;%{gﬁ
\ BB ERBREER (HCOs)
COQ"’ Hgo g HzCOs < [H+] + HCO:-;’ 2. HENRIC ke 2 acellular fluid
EoE. UV AETOEY Protein, phosphate, hemoglobi
3. WIS
4, BEICKDEOHE
H2S04 + 2Na* + 2HCOs™—= Na2SOa + 2C0z2 + 2H20 s 2
HCI + Na* + HCOz™ - NaCl + COz + H20 e
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COs+ H0 <> H,COs <> [H+] + HCOs-

BBABUKEER .0
CO2+ H20 £ H2COs <> [H+] + HCO3

CO2+ Hb <> Hb-COO™ + [H+]
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1. #OERSNRIC K DEE 1. Extacelulr i N I R 4 1 of acid by the kidne
BB ER (HCO3) o o ShEN
2. HBIERIC & BHEE e (UMD
EOE. VB ATJOEY . 1
3. WIRHERE 3. Respiratory compensatior COz+ H,O <> HyCOs <> [H+] + HCOg
4. BRICSBIBMOPEHE : A NG: )
@ RoHDIET R Reabsorption
@ Tt AP0 (BIRIC L D)
Urine excretion
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4, iRER - EREREER REEtCBIRID HEes SRR R @ DRSEN B
4. Excretion of acid by the kidneys
PILREZFOV
Aldosterons
Reabsorptior i e B B0t = H+D38sk
TTT(ED&L&) | | Stomech H+ c- Vomiting = Loss of H
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EIB R A fhER < FRSBDEIE Terminology
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o fR AVEKi: ) fechanism .
BCEROTHMT e PUNUSP  MBEoHOEETBES DB Mlalemis, alkemia
ERETEORS (PLTEP)  EPLAYNE)
. e Complex disorders cidosis
EERR PUR—YZ  pHEFH&SETS (= HCOB-ERIB. oo uncn s
cFED FEIBPCO2ELIFR) HBENHD - lower HEOS-ora
PIAHO-YA pHEEFKSETS (=HCO3-ELIFR,  Akdess
FREIFPCO2ETRIT2HBENH D (= raise HCO3- or lower PCO2
19 20
PIR=I Acidosis Henderson-Hasserbalch DI
REHEPY =22 oo no
NEFMERDERPICHDCHESNIZU
ZIHBRIC 3 XA
FEILBRICEESNTH ULEN/RL VAR . [HCO3-]
pH=61+log —M
0.03 x [PCO2]
R PY R—YR N dtommich volate
ERIEERSIE FICK O+ SN AR g 10 decrsased
pH = - log [H+]
21 22
Henderson M= MR ERHRIM) DEXEE
Resp. regulation
RIC K B5RE K Dog ¥ co
] - 24 PCO2] pH 7.33-7.42 733-742
+] = X — — -
[HCO3-] PCO2 36-44 32-38
HCO3- 20-24 18-23
B si
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Metab. problem . . Respiratory compensation
HREBED e WIRICKD 1. pHERET D LEwluateph =
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dkelose 1 PIAC=YZ 4 pPcoz |j HCo3-| CABMPYR-Y2R
A A STRPYR=-YZ
- BRE G Toxic substances
PEME Ethylene glycol, etc.
[EEUtE) Tl SIFLYTUD- ampensation of esp.alklosis
P(;%Z(‘:HCOS—D‘EJ IFLYTUDI-LBE Compensation of resp. alkal
75 @ me directior IR TIVHO— Y RO
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RFEPIVANO—Y 2DRA Cause

metab. alkalosis

WPy F—Y 2/ PILAO—Y 2DERRE
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- FUREE
« PILETOVIEROTE
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BB AT TEERE)
EH U D AE
WREP Y B —Y 2O

Hypokalemia

Compensation of resp. acidosis

PREPYR—YR - AAFEZEZ2TIH

IFIRRENDIEE (B#F, #. E8)
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Resp. acidosis:
+ Ventilatory failure

Resp. alkalosis :
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Mix cat, 8 y/o, Chronic bronchitis (acute)

MiENE Q. 1BMERERR (ERIERID)

8 BB oo

pH 715 (7.33-742)
PCO2 726 Tor M (= mmHe) (32-38)
HCO3- 253 mmol/L} (= mEq/L)  (18-23)

. DH N ﬂi'[( Py?s? pH I = acidemia

sh = Resp. acidosis

+PCO2: EF - WREPY F—YZ a
+HCO3- | £ - AEBMEDRENEZE Heos

high = compensation

Mix dog, 10 y/o, Pyel

HiEX 10, BREN

nephritis

N gg{'\g RI for dogs

oH 729 (7.33-742)
PCO2 268 mmHg | (36-44)
HCO3- 130 mEa/L | (20-24)

cpHETR - PYTIEP
+HCO3- (& - RSPy R—Y2
+PCO2 1 BT - WIRMEDRENEZEL

ow = metab. acidosis

= compensations
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SEBIS  coses FEBIA ot
Cat 3 y/o, Pain, Tachypnea Cat 9 y/o, Chronic vomiting, hiatal hernia
& 3k, . AR 8 O, 1BMIRI (BEBHANILZ)
Y BEEE(E R for cats g EUEE R oo
pH 749 % (7.33-7.42) pH 749 % (7.33-7.42)
PCO2 285 mmHg | (32-33) PCO2 409 mmHg ¢ (32-38)
HCO3- 21.6 mEa/L -» 18-23) HCO3- 312 mEa/LM (18-23)
spH: ET - PIVALETP pH high = alkalemia cpH: F8 - PILALIP oH high = alkalemia
«PCO2 : {&TF - R HO—Y R Feoziow- < HCO3-: & - S 2)LA0—y R Heos high = metat
+HCO3-: ZML/RL - RMHITIE et happers T +PCO2: t8 - WIRMOREEE
REMZEDINSNTES e
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ESIR R & 2 kiR < ISRV EDESR Causes of metab. alkalosis
(€355 Simple se balance disorders
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Mechanism
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cFEzED
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WREPY R—Y R FEE PLAH0—-Y=R

Complex acid-b
Two or mo
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Predicted range of compensation 2= = e Step-wise aluation of aci
BRISETERBOFHERT v T 7 pase disorders
RIEMZCICIABOFABENGBS x3<s0) o ° e
—RZS{E, Initial change R Compensation
HCOB-7¢ PCO2IZ - ——
Motab. acidosis 21 mEa/LDS SEREODREDSD 1 0 1. pHEREI S cidema or olkeleria
3 X, fPYSFIPEEIZT =P ) : )
P Y2 1 mEa/L ¢ O.7 mmHeg { * BREODNEY TS PEEEZLAL S 2. Evaluate PCO2 and HCO3- or
Metab. alkalosi 2. PCO2. HCO3-ZEfiT 3 b o o o
I PLAD-YR 1 mEa/L 4 0.7 mmHg 1 WIRYE REMEOPY K-V R/ PLAD—YR
PCO21 HCO3-1&
Elugtri% u«,’\ o Eﬁiﬁ?mﬁ:ﬁaﬂ‘éb‘% %&2;5 mg?g-b\EB T 3. RKSEHEUHEET S 3. Evaluate compensatory changes
’ ey B R 038 mEQ/L L. s REEZOFNBE LB U TRSHEERD e
Resp. alkalosis N . 4, BEITRENES, BICHBNTNID? 4.1f not appropriate, what is hidden?
1 PILAD-YR 1 mmHg wcute RMERA 1 0.25 mEa/L A s = Consider the presence of other acids/diseases
' G B 055 mEQ/L b » o8/ BORROFEESAS ’ ‘
("@JT( g}ﬂ%&lb\ j‘ﬁf@[&f*ﬂﬂ)
Fluid, Electrolyte and Acid-Base Disorders in Small Animal Practice (4th Ed) Elsevier 2012 4 . ‘
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DO EDEERI A Previous case 1 FEBIS  coses
IR 8. BIESEZR. BIEOWIREEE 1ixcot 8y/0, Chronic bronchits (acute) S—F—. 678, SE/ WREH. MIECESEKIE 25 mEa/L)  Yorke s nonthe
B EpE e Xm0 pyeolemc
oH 71454 (7.33-7.42) pH 736 > (7.33-7.42)
PCO2 726 mmHs f4 (32-38) PCO2 587 mmHg §4 (36-44)
HCO3- 253 mEaq/L % (18-23 HCO3- 328 mEa/L # (20-24)
cpH I ET - PYFIP cidemia cpH: EE? COVERESHD?)
<PCO2: k8 - WREPY E—Y X = Resp. acidosis SPCO2: t8 - WEMEPYE-YZ
~HCO3-: k5 - R#MEOREEEI HCO3. high = compensation <HCO3-: 8 - REIMEOREIERL?
- HCO3- OFHIER : 726 - 35 =376 >rediction = -HCO3- DFHER : 587 - 35=237
21+376x0.15 % 267 21+237x015 % 246
237 ~ 297 216~ 276 — FRIEMEICES) Higher
S A g — _ y ) e om
— REHEREBR+DICITHN TS = Bl WRM Py R—Y 2 + REMEPILHO—Y2E '
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ESIRE T EBOERS PZAVFvvT (AG)
Ca2*, Mg2+i2 &
|
SRR TR e
REMPY R—Y2R ZFEE PILAD-YR ;“;ﬁ I = PAVFrv T (AG) Anion gap (AG)
WREPY R=Y 2 FEZEF PILA0-IYR
el - MDA 7Y EIRA A VAR, S8
) ' - AESNBMRPOB 1 7 Y DHREE
BANMEETREE Complex acid-base balnce dis - BTTY PRy DhEoe
2D EOBIEETEORENBHIC
= + [Na+ + K+] - [HCO3- + CH] &5
FEUTU\DIRAE ck
. . _ (EU(E : K 12-240 % 13-27 mEa/L)
« REMZIEDTRIBL O BERIBICFNTLND
cPAVFvvT (AG) DLEED'DD K ZEEICANENODTEHD
(BN RIEZD TR

BAAY BAAY
M3 - SR

Fluid, Electrolyte and Acid-Base Disorders in Small Animal Practice (4th Ed) Elsevier 2012
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HRBMEP Y E—IZDEEDAG : 1 4610 metab. acidosi REMEP Y B =Y ZADEEDAG 1 2 4610 metab acidosis
Ca?*, Mg?+ & RBPEF Y R =2 Metab. acidosis Ca?*,’Mg“fst' KRBT R =2 Metab. acidosis
T EEE BEH |— ) = AT BEE |— X .
om | TR HCO3-MMET 93 Uom| [Uom] HCO3-MMET I3 Hee
AR AR y AE AEE i
HCOs- Hé:l('h_ «— CDDDP=AVIE? What anion is this? o :::— «— CODOP_FVE? What anion is this?
CrT®3 = AGEEILBL . EHBTHS = AGER
i = BOIM KBMPY -y y mic metab. Na* RV =T RPYR—YZ
cr @F - T cr @F . ?Lﬁz’&’ = %L@’&’P’J R—v2
CEREPYE—YR ! - :E;ﬁégmg
- BREBEPY RF—Y R - Renal tubular acidosis N _
CEPIERFOVE 15E - Hypoaldosteronism, etc (ZFLYTUD-IEE)
BrAY BAAY 1A BAAY BAAY frA>
3% - A 3% - A
43 44
AGDEEBZER\DITHODMIE /¢ adusine SEBIG coses
Ca2+, Mg2+#z & SCFAPHYIRIY . 135, Miniature Dachshund
] [EeE I BRMEET. B0, BEUALET
P ;- N2
e ﬁéi%%]{g%gb RETSE T 398&. P180E/%. R35E/%
MmE76/40 (MAP54)
HCOs - = FHIEAGHHE pdiueted A6 e mesded WMEY 3 v IERS
Na+ Adj. AG
s WIEAG=AG+42x (377 - [ALBD
Ck
* WIEAG = AG + (252 - 058 x [iPD
BAAY BAAY
3% - MMEIHTE Veterinary Clinics of North America: Small Animal Practice 47(2): 205-207, 2017
45 46
EBIS < BAIRETEE MR
ELfHASERE cture)
mEs o MBI O KBS R for dogs (ETESRE
Hot 339%
423K/l pH 720 (733-7.42)
o orea % TEET 4
— .8 mEq, 20-24. .
MB2TEd A Zemtat BBV oo
K 44mEq/l (9 REAG 281 mEa/Lt (1224
G 113mEa/L L gE 37mmolll (<25) - BIRRTHOES
cpH: PYFIP . rremes
< HCO3- &F - RBMEPY R—YR SRR
« PCO2-FHIE : 291~351 L& - WRHPY K —Y 2DHH cFED

- HIEAG: ER - AGERBEORBRPYR-YR
(AROLERHD = ABPY R—-Y2)
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1. Evaluate pH
Acidemia or alkalemia

2. Evaluate PCO2 and HCO3-Respiratory or

metabolic, acidosis or alkalosis

3. Evaluate compensatory changes
Consider mixed c t g

anges

4. 1f not appropriate, what is hidden?

Consider the presence of other acids/diseases
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