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Figure 3. Plasma Pharmacokinetics for a Single Subject
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Subject 3 was given three sequential 600-mg doses at t=0, 15, 30 min
(indicated by arrows). The individual's single 600-mg dose PK curve is
presented for comparison (dashed line/boxes). A two-week washout period
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variety of disease states.”'%*5 It

has been suggested that the pres-
ence of RLA in plasma may func-
tion to maintain the plasma redox
status, which shifts to a more
oxidized state with age and in nu-
merous diseases.”>** The current
study and previous findings from
this laboratory conclude that
pure RLA is not suitable for use
in nutraceutical or pharmaceuti-
cal products. Rather, it should be
treated as raw material for fur-
ther processing into stable, bio-
available dosage forms. PK data
reveals pure RLA is significantly
less bioavailable than RLA found
as a 50-percent component of
rac-LA; and RLA in a salt form
is considerably more bioavailable
than an equivalent dose of rac-
LA (RLA + SLA). This indicates

SLA may function as a competi-

lapsed between the two dose regimens.

tive inhibitor in the absorption of

presumably due to poor absorption (data not shown).
As expected, use of RLA as the pre-dissolved sodium
salt resulted in significant increases in Cmax and AUC
in all 12 subjects (Figure 2; Table 2). The average dose
was 8.25 mg/kg, generating a mean Cmax of 16.03
mcg/mL (range: 10.6-33.8 mcg/mL), median Tmax of
15 minutes (range: 10-20 minutes), and mean AUC of
441.59 mcg min/mL (7.36 mcg hr/mL). The plasma
concentration time profile had negligible effect on plas-
ma glucose levels measured at each time point. Subject
3 consumed three 600-mg doses of RLA (as NaRLA)
(Figure 3), resulting in a Cmax of 21.9 mcg/mL, AUC
of 1,049 mcg min/mL (17.48 mcg x hr/mL), and ex-
tended the Tmax out to 45 minutes. An unexpected
finding of this study was that, at plasma concentrations
as high as 30 mcg/mL (~150 pM) (Cmax subject 6),
negligible free RLA was detected.

Discussion
Although the clinical significance of baseline
RLA (0.05-0.25 mcg/mL) is not fully characterized,

previous trials have correlated low baseline RLA with a
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RLA.

Different forms of RLA
produce dramatically different PK values. Recently,
RLA was compared to NaRLA in humans using a
simple crossover design.* This study compared Cmax
and AUC values of a pre-dissolved aqueous solution
containing 600 mg RLA (as NaRLA) to those of 600
mg RLA in the same subjects. In a single male (subject
1), NaRLA produced Cmax of 14.1 mcg/mL; whereas,
RLA resulted in a Cmax of 0.7 mcg/mL (increase of
25.86x). The AUC in the same subject was 5.18 mcg
hr/mL for NaRLA versus 1.56 mcg hr/mL for RLA
(increase of 3.3x). In a single female (subject 4), Cmax
was 18.1 mcg/mL for NaRLA versus 1.01 mcg/mL for
RLA (increase of 17.9x) and the AUC was 5.71 mcg
hr/mL for NaRLA compared to 2.14 mcg hr/mL for
RLA (increase of 2.67x).

The data shows Cmax and relative bioavail-
ability as measured by AUC for the aqueous solution
of three doses of 600 mg RLA (as NaRLA) taken at

15-minute intervals is similar to those reported for a
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20-minute LV. infusion of 300 mg rac-LA.*> Cmax and
AUC values were significantly increased over the one-
time dose. Cmax values reached 21.9 mcg/mL versus
12.9 mcg/mL and AUC values increased from 376.2
mcg min/mL (6.27 mcg hr/mL) to 1,049 mcg min/mL
(17.48 mcg min/mL).

Based on the mean values from eight human
PK studies utilizing 600 mg rac-LA, the current authors
suggest the threshold of activation of the therapeutic
effects of LA is equal to Cmax of 4-5 mcg/mL (~20-
25 pM) and AUC equal to 2.85 mcg hr/mL. 174465559
More consistent therapeutic results may be achieved
at plasma concentrations of 10-20 mcg/mL (~50-100
pM) of the natural enantiomer, RLA."“" The upper
limit of the human therapeutic concentration range is
~50 mcg/mL (~250 pM).*

A basic principle of pharmacology states that
free drug (not bound to plasma proteins) is more bio-
logically active than plasma protein-bound drug and
mostly responsible for the therapeutic action.*> Most
PK studies and assays for LA have measured the total
LA content in serum or plasma rather than differenti-
ating the concentrations of free and bound LA. Many
different techniques with varying degrees of efficiency
have been utilized to determine the total LA concentra-
tions. In vitro, rac-LA spiked into human plasma is not
measurable in “free” form until plasma protein binding
is saturated at ~4-5 uM (0.825-1.030 mcg/mL).** In
rats, it was reported only 20 percent (~0.8 mcg/mL) of
the total plasma RLA (~4 mcg/mL) was free (using the
Centrisart ultrafiltration device). The level of free/un-
bound RLA was concentration independent and tem-
perature dependent. The “free” value corresponded to
the amounts of RLA found in skeletal muscle by micro-
dialysis and was extrapolated to account for plasma pro-
tein binding in humans.'” Since the therapeutic efficacy
of a compound is associated with the “free” levels and
levels of “free” drug concentration differ from species to
species (and even wide inter-individual differences are
known), the decision was made to test the levels of “free”
RLA in each subject’s plasma.

This is the first study to demonstrate negligible
amounts of “free” RLA, even at Cmax. This indicates
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that a re-assessment of a fundamental principle of phar-
macology (i.e., the therapeutically active form of a drug
or nutrient is correlated to the amount of “free” versus
bound drug) relative to the mechanisms of transport
and action of LA is necessary.
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