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Dire kord is an original drug containing the active substance of dicholine succinate, which enhances neu-
ronal insulin sensitivity. In this work, we study the tolerability, safety, and pharmacokinetic parameters 
of dicholine succinate when administered intramuscularly in a phase I clinical trial in healthy volunteers. 
In total, 18 healthy volunteers �11 men and 7 women � with a mean age of 30.4±7.8 years, were recruited 
into a randomized study. At stage I, 6 volunteers (group 1) received dicholine succinate intramuscularly ev-
ery other day with a dose escalation from 0.16 mg/kg/day to 600 mg/day. At stage II, 12 volunteers (group 
2) received dicholine succinate intramuscularly at a single dose of 200 mg, and then, at stage III, the same 
12 volunteers received dicholinesuccinate at a dose of 600 mg/day (3 x 200 mg at an interval of 8 hours) 
for seven days. The safety population in this study included all randomized volunteers. Data from 12 vol-
unteers (group 2) were included in the calculation of the pharmacokinetic parameters. All volunteers com-
pleted all procedures of the three research stages in accordance with the protocol. According to clinical and 
laboratory monitoring data, no adverse events were registered during the study. The drug was well tolerated, 
with no signs of hyperemia, edema, and bruising being observed at the injection site. The volunteers did 
not complain of pain, itching, and burning. After a single injection of dicholine succinate, the concen-
tration of choline in the bloodstream reached its maximum value after an average of 0.375±0.365 hours 
with the half-life of 1.271±1.071 hours. After repeated administration at a dose of 600 mg per day, no cu-
mulation of the active substance was observed. The data obtained have con rmed a good safety pro le 
of Direkord; therefore, the drug can be recommended for further investigation in a study involving patients.
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Table 1. Baseline characteristics of volunteers

 1 +  2 
(n=18)

 / 11 / 7

,  (M±s) 30,4±7,8

 ,  (M±s) 70,9±8,5

,  (M±s) 1,73±0,07 

  , / 2 
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. 2.        :  �   -
     200  (II );  �   -

     200  (  7-   III ). M±s (n=12).
Fig. 2. Kinetic curves of choline concentrations in the blood plasma of volunteers: A � after a single intramuscular 
injection of dicholinesuccinate at a dose of 200 mg (stage II);  � after repeated intramuscular administration 
of dicholinesuccinate at a dose of 200 mg (on day 7 of stage III). Mean±SD (n=12). 
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Table 2. Pharmacokinetic parameters after a single intra-
muscular injection of dicholine succinate in healthy vol-
unteers (stage II)
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Note: the parameters are calculated based on changes in 
the concentration of choline after administration of  di-
choline succinate, adjusted for the baseline level of cho-
line in plasma.
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Table 3. Pharmacokinetic parameters of dicholine succi-
nate (estimated by choline) after repeated intramuscular 
administration in healthy volunteers (stage III).
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