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Accumulation of lactic acid in the blood in traumatic shock is generally considered to be an important
pathogenetic factor [5, 6], to contribute to the development of irreversibility of the shock [14], and to be a poor
prognostic sign [13]. For that reason solutions of sodium lactate are not recommended for use in the treat-
ment of this condition [12, 15]. Nevertheless it has been shown that infusion of sodium lactate solution may
have a marked therapeutic effect in experimental shock [10], after acute massive blood loss [8, 9], and in the
treatment of traumatic shock in man [2].

Considering the important physiological role of lactic acidinthe metabolism of the myocardium [1, 4]
and glial cells [7], and also the particular features of carbohydrate metabolism under hypoxic conditions [3],
it can be postulated that the confraindications to the use of a salt solution with sodium lactate (lactasol) in
shock do not rest on sufficiently solid foundations and that the ultimate therapeutic effect largely depends on
the period of shock when treatment is given. To test this hypothesis the experiments described below were
carried out,

EXPERIMENTAL ME THOD

E xperiments were carried out on 67 adult dogs of both sexes and different weights. For analgesia 10
mg/kg morphine was injected subcutaneously into the animals 30 min before the experiment began, and the
operation of isolation of the femoral vessels was carried out under local procaine anesthesia, Trauma to the
thigh by Cannon's method caused the arterial blood pressure (BP) to fall by 50-60% below its initial level,

In the course of the experiment changes in BP and the central venous pressure (CVP), the heart and respira-
tion rates, the EEG (unipolar recording with needle electrodes), the ECG (standard lead II) and the EMG (re-
corded with needle electrodes from the posterior cervical musecles) were analyzed, The paramefers were
recorded on a four-channel electroencephalograph. Spontanecus activity and the effect of photic stimulation
(10 and 1000 Hz) were noted, At the most important stages of the experiment the conjunctival blood vessels
were photographed (MBS-2 microscope, "Zenit" camera) and the hemoglobin concentration, hematocrit index,
circulating blood volume (by dilution of the dye T-1824), and also changes in some hematologic and biochemical
indices were investigated, These investigations yielded objective data on the dynamics of the post-traumatic
response, Lactasol, developed [8, 9] and supplied by the Central Research Institute of Hematology and Blood
Transfusion or made up in the hospital’s own dispensary, was used for treatment, The composition of the
solution was: sodium chloride 0.64%, potassium chloride 0.03%, calcium chloride 0,016%, magnesium chloride
0.01%, sodium lactate 0.33%, sodium bicarbonate 0.03%. The main criteria used to judge the effectiveness of
treatment were the rate and duration of survival of the animals,

EXPERIMENTAL RESULTS

The results of the control (I) series of experiments confirmed earlier observations on the phasic course
of the post-traumatic reaction including distinct differentiation of three periods of shock (early, stabilization,
and late). All phases of this reaction were described by the writers previously [11], On the whole the early
period of shock is characterized by gradual elevation of BP, which is maintained in the stabilization period
at or above 90 mm Hg. In the late period there is a steady fall in blood pressure and worsening of the values
of the other parameters studied, By objectivizing the periods of shock it was possible to standardize the ex-
perimental conditions and to use lactasol when the animals in each series were in the same functional state.
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TABLE 1, Therapeutic E ffect of Lactasol
Infusions in Traumatic Shock

Seri ¢ Nummb ¢ Initial

eries o umber o il th of i

experiments animals numbers e ;ni?nu?ﬁ
SWVIVILG  |which died, h

I (control) 12 — 2,56+0,2

11 20 1 9,441,1*

111 10 9* 28

v 12 5% 13,343,3*%

\% 13 9% 13,04-6,3*

V] 10 2 15,7+2,9*%

*P < 0,05 compared with control.

TABLE 2, Therapeutic E ffect of Lactasol in Traumatic Shock

S ; H Circulat-{Circulat - H - |Respira-
Series of Fime of inyestieation BgS[?HI;: CVP, mm ra?:ft lfig ing blood he.rtn?tg' gleortzli?l, % tiorﬂite
experiments L5 o |water  |beats/  |Potume, gr?ll}lﬁne’ CHt SR by (per
& min mi/kg & minute
. --30-+2
1 Initial values 12943 | —23+-4 | 6434 4441 87+3 49-+1 8244 2542
(control) Phase of inhibition 62+5 | —55+8 | 229+11 3631 63+1 42+1 7245 23+4
Period of stabilization 90+4 | —42+5 | 23049 40! 69-+1 41+1 69+5 24+3
1I Before rreatment 717 | —6348 | 238411 | 3742 64-£3 42-+1 74+1 38--6
3?’nmri1? before end of treat- 66411 | —59-48 | 200415 | 3842 59+3 36+1 60+2 2843
e
111 Before wreatment 8245 | —6i-£6 | 225-+10 | 341 60-1 4241 74-+4 32+6
30 Igiltl before end of treat- 11546% | —29+6 | 1559% | 42x1 692% | 381 672 2142
i}
v Bé?ore weatment 43+3* | —792-6 | 22311 3843 59-+4 372 642 3741
3%%1[}? before end of treat- 88--8*% | —474+8 | 180--13 | 442 6642 332 55+3% | 25-+2
v Before weatment 5344 —T71-£4 | 23010 3742 58+-4 351 6142 2744
30 milt‘l before end of reat- 88+7 —38-£7 | 17511 503 74+5 311 44-+4 2242
men
Vi Before weatment 50+2 | —703-8 | 21713 | 3562 6142 48-+1 733 2042
30 mi? before end of treat- 7949 | —39+#6 | 19310 | 54+l 83-+3 3542 55743 1741
men

*Values differ significantly from those in the previous series of experiments at the P < 0.05
level.

In the experiments of series II rapid intravenous infusions of lactasol (25 ml/kg), given in the early
period of shock, produced a marked but brief hemodynamic effect. The typical course of shock was soon re-
sumed and nearly all the animals died, although the length of their survival was significantly greater than in
the control series (Table 1),

In the experiments of series III the volume of lactasol administered during the same period of shock was
increased to 50 ml/kg, Half of this dose (25 ml/kg) was injected rapidly, the other half by drip. The thera-
peutic action was stronger (Table 1).

In series IV combined rapid and drip infusion of lactasol in a dose of 50 ml/kg was given in the late
period of shock, A good and sufficiently lasting therapeutic effect was observed, and the experiment ended
after 1.5-2 h when the values of the parameters measured were satisfactory.

In the experiments of series V the dose of lactasol given by combined rapid and drip infusion in the late
period of shock was 100 ml/kg. Changes in the principal parameters under the influence of treatment in this
and the previous series are summarized in Table 2,

The distinet therapeutic effect of lactasol might be explained by the hemodynamic action of the relatively
large volume of fluid injected and not by the action of sodium lactate. To examine this hypothesis, in the ex-
periments of series I, in the late period of shock the same salt solution but with sodium lactate replaced by
the equivalent quantity of sodium bicarbonate was given to the animals by combined rapid and drip infusion
(100 ml/kg), Although the immediate results did not differ significantly from those of the previous series,
only two of the ten dogs subsequently survived.

It must be added that in experiments with lactasol (50 ml/kg in the early period and 100 ml/kg in the late
period of shock) the slow high-amplitude waves on the EE G disappeared more rapidly, the parameters of the
ECG improved, sinus arrhythmia reappeared, the amplitude of the muscle potentials increased, motor activity
was restored more fully, and the results of the biochemical tests showed a considerable return to normality,
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There are thus no grounds for considering that infusions of salt solutions with sodium lactate are con-
traindicated in traumatic shock, The ultimate therapeutic effect depends on the volume of lactasol injected
and the period of shock when the infusion is given and it is largely determined by the specific action of sodium
lactate.
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E xperiments on rats have shown that the onset of osteoporosis following abolition of the weight load on
the femur is accompanied by a decrease in its strength [1], During prolonged bed rest osteoporosis also de-
velops in some parts of the axial skeleton [3]. However, no investigation has been made of the strength of
the bones in such cases.

The object of this investigation was to study the mechanical properties and state of the mineral com-
ponent of the vertebrae in persons confined to bed for 1 month,

EXPERIMENTAL ME THOD

Whole thoracic and lumbar vertebrae T10-L3 taken from nine cadavers from persons aged from 22 to
45 years were investigated, The subject included five persons confined to bed for between 20 and 42 days for
the purpose of treatment before death, and who died from sudden complications: myocardial infarction (two
cases), pulmonary arterial thrombosis (two cases), cerebral edema, Vertebrae from four persons dying ac-
cidentally were used for the control. The bone material was taken not later than 24 h after death and each
vertebra was carefully freed from soft tissues.

Mechanical compression testing of the vertebrae was carried out on a standard apparatus of the ZDM
type with a loading speed of 10 mm /min. Before the tests the upper and lower surfaces of the end plates of
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