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Pramuan P. The uses of acetated - Ringer’s solution. Chula Med J 1986 Mar;
303) : 221-227

The infusion of large quantities of lactated Ringer’s solution in patients
who are prone to develop lactic acidosis can be dangerous. An alternative is
acetated Ringer’s solution which is potentially safer. The pathways of lactate
and acetate metabolism are described and theoretical advantages of acetated
Ringer’s solution discussed.
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Tissue fluid fanluszazion, szwirmida
uasanzdatiaslufslussas WaRundamssiga
d Ay dunniniedldraududiuieray
Tugmsznienmiidalugiuunn uadursads
mmmmuﬁuﬁaaﬂsauaquﬁomsqzyt.ﬁ'ulm:zl:
naundiade

MILFMINAUNUGIY intravenous fluid
fiu faulngdnldiilu crystalloid solution
dosnnifiussfimde, szaanuinsld uss
fifymwdams ifsiasniigawin colloid

351514 intravenous fluid therapy iiu
welédin 3 nsdi()

1. 1’8’L~7‘Qmﬁunﬁﬁ’1ﬁﬁﬂménu (main-
tainance fluid)

2. 1A llumaITadnsnauny (re-
placement ﬂuid)

3. iauila special problems l#n&u
§Un@ (corrective treatment)

Tunwdunmsasnsdnauiiu wanud
s lifeLszdursyaas (supportive treatment)
%amauaqummﬁaomﬁﬁw, WNHBUT uRzHRINW
%ué’iwﬂs:ﬁﬁuﬁo%ﬂ'awm"l,ﬂmnmimﬁ'\u.a:
amsRaunTHdn Heflisndsnnufiayng
'lumsqnvuﬁ'ﬂﬁwu,a:mﬁam’mnwmﬁamwﬁau
n3edia (Pre-existing deficit or excess)(z)

p19ldas19f 1 S miawou fluid @
I’B’Lﬂumﬁﬁ’\ﬁﬂfﬂméwu doil

sazaefildnsenidugivesiaann
inNauws (Hypotonic solution) i 5% dextrose
in water, 5% dextrose in lactated - Ringer’s
solution %38 5% dextrose in half-strength

saline

ANV

Table I Typical requirements for maintain
ance fluid®

age amount of fluid ml/kg.
adult 1.5-2
child 2-4
infant 4-6
neonate 3

luguvesnslimisseasiiianisiae
s maunuiin Lﬁaufﬂmﬂﬁqzytﬁ'maofi'ma:
\n§8usAn insensible loss, MIgwiFnIN
MAIFUDMTI (gastrointestinal losses), Ua®12e,
GETRTH unz9nMafid rapid internal shift
84 fluid Lﬁaﬂmw\unﬁqmti‘i‘wn drainage,
910 oozing va9 raw surface, sinluteslan
yierawios (pleural or ascitic fluid), intestinal
edema, tissue trauma, infection %3@ burn

Toefidas e fluid lusrenmefiuuy
iu

1. intravascular water = 5% UBJIuu.
i fAadfluilaniu

2. interstitial water 15%

3. intracellular 40%

Intravascular W% interstitial water
fiusruiuisend extracellular, fluid (ECF)
sz 20%

Tan#t ECF \fludadwgluminugu
auqaﬂmmﬁnm:mﬁauﬂmmuﬂu@hmﬁauﬁ
L'iTmmmumsa”tyLﬁﬂﬁ'\, NEGIC IR P
S99l replacement fluid fiw a239% 8
sutszneulndifissiiu ECF faaziludmeaunu

fale



ﬁJ o o
N 30 Avun 3

p aarmit acetated- Ringer’s unisihashwumy 223
WY 2529

Table 2 A Composition of various electrolytes solution compared with ECF

Comparison of Electrolytes Composition

150 M g HCOJ‘
mEq/L K+ 27
Catt .
HPO;, K+ Lactate™ K+ Acetate™
—-— 28 4 28
SOy~ ca* ca
ORG.ACID
Protcin K+
Nat
142 Na*{cl- Na*|c1-
Cl 130 |109 130 [109
101
Plasma Lactated Ringer’s Acetated Ringer’s
solution solution
Table 2 B
Electrolytes Composition of various parenteral Solution (mEg/L)
Solution Nat | K* {Ca**| C1— [ HCO,~ | Lactate— | Acetate™ | Glucose | PH | OSM
Normal Saline
154 154 .
Solution 6.4 308
5% Dextrose in 154 154 28 mM
N.S.S. ’
5% Dextrose in 77 77 28 mM
1N.S.S.
5% Dextrose 28 mM 4.6 278
Solution )
Ringer’s Solution | 147 4 5 156 6.3 311
Lactated Ringer’s 130 4 3 109 28 6.8 273
Solution
Acetated Ringer’s 130 4 3 109 28 7.4 271
Solution
Plasma (or E.C.F.)( 142 5 4 101 27 SmM | 7.34 | 280
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PANIN 2 A,B iRuEIIaza lac-
tated Ringer iiu fsutrznaufiladidesiy
ECF wn dsiindeldifudtonlfifonaunu
mmuden usz Tissue fluid ludihedoonyay
Fanou, 3 uazwieneide leslduSanm
3 \imasmLEndand diiuni 10-15% V83
Fwumdaalusims imﬁ'uﬁwmuﬁqnglﬁﬂlu

swinmiidedsazUszanm 4-12 un.deu.

éh 1 nn./oN. uuerieusntisnéda 3 aneeta
daslfs13nzae lactate-Ringer Liluduauinn

sl a.e. 10615 @) L‘%'uﬁiwmwﬁﬂ’mﬁ'mn
WUTEFUTDY lactate gafiy 7 Dadlun/Gas
vaafigonih Lactic acidosis® ®) 4fidama
FaAu 507 ﬁmmq%mnﬂstnwﬁﬁﬂﬁﬁmnx

lactic acidosis l@muaaieft 384

Table 3 Causes of Lactic Acidosis

Increased oxygen demand
Severe voluntary exercise
Generalized convulsions
Reduced oxygen availability (tissue hypoxia)
Reduced tissue perfusion
Hypotension
Cardiac arrest
Acute left ventricular failure
Low cardiac output
Reduced arterial O2 content
Asphyxia
Hypoxemia (PaO, 30-35 mm Hg)
Carbon monoxide poisoning
Very severe anemia
Drugs and toxins
Ethanol
Phenformin
Certain overdoses (e.g., salicylate,
methanol, ethylene glycol, isoniazid,
cyanide, streptozotocin)

NAINIUIBAT

Fructose, sorbitol

Epinephrine, norepinephrine
Predisposing illnesses

Diabetes mellitus

Sepsis

Liver failure

Neoplasms
Congenital lactic acidosis
Idiopathic lactic acidosis

Lfsagmnaumﬁjm metabolism V84
lactate (w1 5) wiuléh lactate shudiu re-
duced form a4 pyruvate 4l&nn glycolysis,
metabolism 284 lactate Wls pyruvate 6"1?'0
dau‘lmﬁﬁaa’l’ﬁ’maémmﬁuL*]Jﬁlzml,ﬂu glycogen
Toefl oxygen WAy enzyme pyruvate dehydro-
genase 178 a:ﬁu’lum’a:ﬁﬁﬂﬂnaqu 219
3z%i1l¥% metabolism v84 pyruvate L
wuaaly

1. ATV 0DNTLI% (anoxia) WBIFU
& s flunsanmsiinden vilvideadly
Badunan Suarnlfwifiues mitochondria
889 wasduanIenUfU enzymes Bnnainda
#lwnTe$19 glycogen 31n lactate Wagnd
Hwmalitiamzdmes lactic acid

2. Mefiraduasduids ldknrads
glycogen 317 lactate RN

3. NN 1w Biguanides (Phenformin)
yil% pyruvate Wuid mitochondria léen

4. Wul3aumau enzyme Pyruvic de-
hydrogenase \&¢'11) ¥inl#% metabolism w89
lactate 8089 Hebiinavinl¥iiansdmas lac-
tate NN

WeRinrzdtemingiinnnastiod ussy

amg lactic acidosis 1w hypotension, shock,
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METABOLIC PATHWAY OF LACTATE AND PYRUVATE

GLUCOSE

1

.
GLUCOSE-6 -PHOSPHATE pamee® GLYCOGEN

PHOSPHOENOLPYRUVATE

OXALOACETATE Lactate
\ dehydrogenase
b
/ PYRUVATE LACTATE
ALANINE / /\
+
NADH —H= "NAD-—
Mitochondrial membrane
PYRUVATE "
dehydrogenase
Pyruvate ACETYLCOA. ensemtmm—edp KETONE BODIES

OXALOACETATE

*Inliver and kidney
CITRATE

anoxia, sepsis, liver failure, Qﬂmﬁl,ﬂukﬂ § persistent acidosis $491932148481310

T W ! & 2 o e . . -3 | o '
LUIWIU ﬁ]:mu’ﬂWUvL@UE]UﬂNlW;JJﬂ’JUYIL"mm lactic acidosis ﬂvls@ LWIIETNMIIORIITALDD

Sunmrdianidaenssnediuaiu (Emergency
cases) A6 INT fluid el replacement
flun M3l lactated Ringer iNonaununts
yfeves ECF Twfithodssiand avnaniu
myinediligndeatn el lactated
solution Hufazfigiurrliszduaas lactate

Ty & e 1 A ' 2 4 4
1uLaaﬂqamu1® uanmanmuaﬂuwﬂﬂmmmu

lactate lopasafarinldluauimaunniursuns
RN
T192RI1T MW solution AI199LU N

naunu lactated solution(7), solution fiday

u

aziflu citrate, gluconate w3® acetate LWnu

167 vi9 3 dilu precursor 984 bicarbonate

i

ee
Fee

JUh

C(H,0,—+ 412 O, —= CO, + | H,0 + 3 HCO, —

(citrate)

C 3 H 5O 3+
(lactate)

C,H 302— +
{acetate)

C 6H 119~ +

(gluconate)

30,—=2CO, + 2H,0 + 1 HCO,~
20,—=1CO, + 1 H,0 + 1 HCO;

50, —5C0O, + 5H,0 + HCO,—
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’s’('ﬁa;‘:mﬂﬁlﬁ citrate uaz gluconate ‘ﬁu
TedlluawigauwSmanwuni s T udnnauns
aztiuldi1 metabolism 184 citrate uae
gluconate Sndnilfaantiawinnm usz citrate
fi3l% HCO, qamﬁ*ﬁlamw:ﬁﬂﬁlﬁmnuﬂu
manniu uszindsznviteffisulednmias
44 citrate uny gluconate fiuiion w13 azMY
fifl acetate nawagdedniufiniouiuan

‘I@Tﬁrﬂ'ﬁlu‘l’ﬁ' acetated solution (#a¥
naunumigyiiis ECF §aud a.a. 1058 Tae
mqwamméuﬁa acetated solution #iu 1{u
snfingn sumnfuinmlugamgiveslszine
$ouldan® s133zans acetate uss lactate
fiuslonuaduadsiunmatems wu pH 284
®1ITZNY acetate ﬁu = 7,4, lactate = 6.8,
osmolarity fln&ifesiu ECF (qenin?']l 2 B)
mslfssasan acetated Ringer’s unufians
seme lactated Ringer’s i ndusziadiniy
il

1. acetate ®§13130 metabolize wandy
Tuemadndudion W Teeld insulin use glucose

2. pathway 189 acetate fiulaigenn
sunsalazuiu acetyl CoA wnzidhg Citric
acid cycle 1elanass

3. $7u9u acetate AIMBFIWTA me-
tabolized 'l¢i52n71 lactate w1n

lactate 100 mEq/su."> (%)

acetate 200-400 mEq /.

4. ¢ acetate Lavfailu physiological
buffer ¢

nnteaRonmersznsi(11®) qlwg
asldE1sazain acetate HeludmudagnsTa

awpnisy, Miusmazaelumsria dialysis,

INaNINIIVAL

Ifrasanisideininlsnrandu, afinimn-
anlsn(") uagldudannz acidosis lufihe
uremia '§¢he voidiiiminga acetated solution
lugdupunnldeis q wu daudida, sTwi
viendanmdde uasiewdly special problems
faluglsuncawigawsmunnang(® lutseine
'lmiﬁﬁh‘lﬂ’ﬁumn%ulu;ﬁmaamsa:fm #9
WerTasnwmaunu lunmsnhéa, A nlnd
Ltazluﬂszﬁ’éuq 4 sdufimsazameliidenid
VABITHALA88 D lactated Ringer’s Taofis
amrutRadonfifuuacnilnfifeaiu
mnmﬁmﬁ:ﬁmm@maumiLﬁ@ lactic
acidosis Lté”'aa):Lﬁu'hﬁsgfﬂamiwmumnﬁ'aw
\ianne lactic acidosis ¢ lasfiunnddaly
manngitidsuazlinsdrmldedinass
wazUnaads m3ld acetated solution unu
luéﬂaﬂﬁﬁlamaﬁ'a:tﬁ@ lactic acidosis ¥y
Shiatendilsaadumh anfianms hyperaceta-
temia W303rdUVBY acetate §3 wu'ldpin

11-13

wazlunaldaasuanele q( ) msless

azaw acetated Ringer’s Huffalawuiliswau
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dl Qs ar a 2 5 dl o o
ffgriuduaseduarazwuldias fiefladig
Aund199 metabolism 189 acetate AUDLI9
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ﬁaqﬁumii’ﬁﬂdauﬂszﬂaumaammzmn
ueazafia, metabolic pathway TaIR1IHUIT
saldnmRenldaasmeldmanzsufuany
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suaredosfigasiliwugaiveantouslng
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