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Over the past ten years there has been a growing tendency to express
the formula of intravenous solutions in terms of "Milli-equivalents" as

opposed to expressing the strength in terms of a "Percentage weight/
Volume Solution". The change of terminolog)' is largely due to the
development of the flame photometer by which the quantitative analysis
of Sodium and Potassium in body fluids can now be rapitlly and accurately
determined. The results of such analysis ars expressed in Milli-
equivalents. Therefore it is obviously of benefit to the physician or
surgeon to express the composition of intravenous or replacement fluids
in similar terms whereby the accurate chemical composition of the fluid
concerned can be immediately assessed.

It will be remembered that the definition of "Equivalent Weight"
is defined as the u,eight of an atom or radical divided by its valency. A
Milli-equivalent is one thousandth part of the equivalent weight, and
this amount when dissolved in one litre forms a milli-equivalent solution.
Normal Saline contains 0.9'ic w/v of Sodium Chloride, i.e. 9,000 mgm
per litre. As the molecular weight of Sodium chloride is 58.5 (Na : 23,

Ci:85.b) therefore normal saline contains 
jqn:;'q :3,540 mgm of

Na per litre balanced by (9000 
- 3540), i.e. 5460 mgm Cl per litre.

There is no obvious relation betu,een these trvo llgures. However, a

clearer picture is obtained when expressed in terms of Milli-equivalents.
A Milli-equivalent of Na contains 23 mgm per litre. Therefore the

number of mEq,/L of Na'in Normal Saline tt #o : 754 mEqllitre and

the number of mEq/Lof Cl. is expressed by # : :],4 mEq/L Cl, rvhich

immediately clarifies the balance betw'een the acidic and basic Ions.

The following rule call be folmulated:

mEq/L : "-LJ#:.,;e,;i';"",,
or conversely:

_ Milli-equivalents x l\Iolecular Weight
VaiencyMgm
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The advantage of adopting the milli-equivalent system can be further
illustrated by comparing the average ionic composition of blood plasma

of an adult person in health when represented in the milli-equivalent
and mgm per cent systems.
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DIAGRAM 1

Diagram 1 is constructed by superimposing the individual values
for the cations in the left hand column and those for the anions in rhe
right hand column. From this diagram it is clearly observed that neariSr
ail of the base (91 per cent) is Sodium and that Chloride is the largest
component of the total acid value. The next largest item of structure
is the concentration of the Bicarbonate ion (HCOr) which, together with
the base that it covers, constitutes the plasma bicarbonate. The valuc
for the sum cf organic anions in rhe plasma is taken as the difference
betu'een the sum of the other ions and bhe botsl base. The line dorvn the
centre demonstrates that in assessing the constituents of blood plasma,
separatel3r contrclled quantities of individual ions have io be considerecl

and not salts.
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The Milli-eqr-rivalent strengths of sonre of the solutions nsed for thc'
treatment of electrolyte imbalance are given in the following table:

IONIC CONCENTRATION IN mEq/L
INTRAVT]NOUS FLUII)

Cl IICO, I'O, I-actate -
equlv.

Ca** Mgl + NHr+I( lNa*
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By the implementation of the milli-equivalent sy'stem in transfusion
solutions the physician or surgeon har,'ing the results of accurate
quantitative assessm.ent of the biochemical derangement r'l'hen fluid and
electrolyte losses have occnrred can build his prescription for correctir.e
t.herapy.

ACID-BASE COMPOSITION OF BLOOD PLASMA
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