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Noopept, or N-phenylacetyl-L-prolylglycine ethyl ester,
is a new dipeptide drug possessing pronounced nootropic
properties [1, 2]. Previously, the drug was characterized with
respect to pharmacokinetics upon intravenous and peroral
administration in rats [3, 4]. The results showed that noopept
is rapidly metabolized upon intravenous injection, as mani-
fested by a pronounced effect of the “first passage” through
liver upon peroral administration.

The aim of this study was to assess the absolute and rela-
tive bioaccessibility of noopept administered in various
forms in rats and rabbits.

EXPERIMENTAL PART

The experiments were performed on white mongrel male
rats weighing 180 – 250 g and on chinchilla rabbits weighing
3.0 – 3.8 kg. The schedule of the experimental study of the
pharmacokinetics upon intravenous (5 mg�kg) and peroral
(50 mg�kg) administration of the parent drug in rats was de-
scribed elsewhere [3, 4]. In this study, the pharmacokinetics
and bioaccessibility of noopept in a ready-to-use drug form
was evaluated for the drug in the form of a tabletization mix-
ture administered intragastrically in a dose of 70 mg�kg. The
animals were decapitated with discrete time intervals after
treatment, and the blood for analyses was collected in hepa-
rin-treated tubes.

The study of the noopept pharmacokinetics in rabbits
was carried out as follows. The control samples of blood
were taken from the edge auricular veins of all animals di-

vided into three groups. Then, rabbits in the first group were
treated by the parent substance of noopept (10 mg�kg) in-
jected into edge auricular veins; animals in the second group
received the drug in a dose of 50 mg�kg introduced in a vol-
ume of 8 ml via a gastric tube; and animals in the third group
received uncrushed tablets with the same volume of water.
The blood samples were taken from the edge auricular 5, 10,
20, 30, 45, 60 and 90 min after drug administration. The
samples were collected in tubes containing 250 units of hep-
arin.

Subsequent processing of the blood samples, chromato-
graphic analysis, and calculation of the pharmacokinetic pa-
rameters were performed as described in [3, 4]. The drug
pharmacokinetics was characterized by a set of parameters
calculated within the framework of a model-independent
method, including the maximum concentration (Cmax), the
time to maximum concentration (Tmax), the area under the
pharmacokinetic (concentration versus time) curve
(AUC0 � �), the mean absorption time (MAT ) and mean re-
tention time (MRT ) of the drug in the organism, the
half-elimination time (T1�2), and the elimination rate constant
(Kel). In addition, we calculated the ratio of the maximum
concentration to the area under the pharmacokinetic curve
(Cmax�AUC0 � �), which characterizes the rate of drug ab-
sorption, and determined the absolute bioaccessibility (de-
fined as AUCp.o.�AUCi.v. for the parent substance) and the
relative bioaccessibility (defined as AUCtabl�AUCpar) of the
drug studied. The experimental data were statistically pro-
cessed on a computer using an SPSS 9.0.0 program package
for Windows. The tablets of noopept were manufactured at
the Experimental Production Department of the Institute of
Pharmacology (Moscow).
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RESULTS AND DISCUSSION

Figure 1 shows the kinetic curves of noopept concentra-
tion in the blood plasma of rats upon intravenous and peroral
administration of the parent substance and tablets. As can be
seen, the noopept concentration in the blood plasma rapidly
decreases within 25 min, so that the drug is not detected in
the unchanged form 30 min after administration. Upon
peroral administration of the parent substance, noopept is
rapidly absorbed in the gastrointestinal tract and supplied to
the systemic blood flow: within 5 min the drug appears in the
blood plasma, reaching a maximum concentration 15 min af-
ter administration. Then, the drug concentration in the blood
plasma rapidly decreases so that noopept is not detected in
the unchanged form 30 min after administration. A compari-

son of the curves obtained upon intravenous and peroral in-
troduction of noopept in rats shows that the drug kinetics for
these administration pathways is much alike. In the case of
introduction of the tabletization mixture, some differences
from the parent substance kinetics were observed in the stage
of drug absorption upon peroral administration, as mani-
fested by a slower drug supply to the blood flow and a lower
Cmax value in the former case. The rate of drug elimination
upon the introduction of tabletization mass was also slower
than that upon peroral administration of the parent substance.

Figure 2 shows the pharmacokinetics of noopept upon
intravenous and peroral administration in rabbits. In the case
of intravenous treatment, the drug concentration in the blood
plasma rapidly decreases, so that the total period of time in
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Fig. 1. The plots of noopept concentration in the blood plasma (C )
versus time upon administration in rats: (1 ) intravenous injection;
(2 ) peroral administration of the parent substance; (3 ) peroral ad-
ministration of a tabletization mixture.
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Fig. 2. The plots of noopept concentration in the blood plasma (C )
versus time upon administration in rabbits: (1 ) intravenous injec-
tion; (2 ) peroral administration of the parent substance; (3 ) peroral
administration of tablets.

TABLE 1. The Pharmacokinetic Parameters of Noopept in Rats and Rabbits upon Intravenous Injection and Peroral Administration in the
Form of Parent Substance and Tablets

Parameter

Rats* Rabbits**

intravenous

peroral

intravenous

peroral

parent
substance

tablets
parent

substance
tablets

Kel, 1�h 3.68 5.78 4.69 2.92 � 0.36 2.86 � 0.31 2.40 � 0.27

T1�2, h 0.19 0.12 0.15 0.24 � 0.03 0.25 � 0.03 0.30 � 0.03

Cmax, �g�ml — 0.54 0.43 — 1.07 � 0.12 0.93 � 0.05

Tmax, h — 0.33 0.50 — 0.25 � 0.03 0.30 � 0.03

AUC0 � �, �g�(ml·h) 0.31 0.22 0.29 1.50 � 0.08 0.70 � 0.10 0.69 � 0.08

MRT, h 0.22 0.42 0.62 0.23 � 0.05 0.63 � 0.02 0.75 � 0.08

MAT, h — 0.22 0.41 — 0.40 � 0.03 0.52 � 0.07

Cmax�AUC0 � �, 1�h — 2.64 1.48 — 1.64 � 0.13 1.39 � 0.16

F, % — 7.09 94.16 — 9.33 � 1.30 98.57 � 4.36

* Data for rats were determined using averaged pharmacokinetic curves (five animals per point).
** X � x.



which noopept is detected falls within 28 min. A more pro-
longed circulation of noopept in the blood flow was observed
upon peroral administration: the drug was detected in the
blood for 75 min (for parent substance) and 90 min (for tab-
lets). The maximum concentration of noopept in the blood
upon peroral administration of the parent substance was ob-
served 30 min after treatment and was equal to Cmax = 1.07 �
0.12 �g�ml. In the case of tablets, Cmax was somewhat lower
(0.95 � 0.05 �g�ml) and reached later (45 min).

The main parameters of pharmacokinetics calculated us-
ing a model-independent method for noopept upon intrave-
nous and peroral administration in rats and rabbits are sum-
marized in Table 1. As can be seen from these pharmacoki-
netic data, Cmax in the blood plasma upon the administration
of tablets is generally lower and reached at a slower rate as
compared to the case of the parent substance. This implies
that the auxiliary components of the tabletization mass slow
down slightly the process of drug absorption. The same is ev-
idenced by an increase in the MAT and by a decrease in the
Cmax�AUC0 � � ratio characterizing the rate of drug absorp-
tion as compared to the analogous values for the parent sub-
stance.

An analysis of the results obtained in the tests with intra-
venous and peroral introduction of noopept in rabbits shows
that, irrespective of the administration pathway, the main pa-
rameters characterizing the process of drug elimination (Kel,
T1/2) are virtually the same (no statistically significant differ-
ences). The absolute bioaccessibility was on the average
AUCp.o.�AUCi.v. = 9.33 � 1.30%, which is evidence of a pro-
nounced effect of the “first passage” via the gastrointestinal
tract and the liver. In comparison with rats, rabbits are char-
acterized by slower absorption of the parent substance,
which is manifested by an almost twofold increase in MRT
and by decrease in the Cmax�AUC0 � � ratio in the latter case.

A comparative analysis of the parameters of drug
pharmacokinetics observed after administration of the parent
substance and tablets of noopept in rabbits revealed no statis-
tically significant differences: although the value of Cmax was
apparently slightly lower for tablets, the absorption rates

(Cmax�AUC0 � � ratio) were practically the same. A more
significant difference was only observed for the MRT values,
which increased to ~31 min for noopept tablets against
24 min for the parent substance, indicating a slower rate of
drug absorption from the gastrointestinal tract in the former
case. The difference (~7 min) between the MAT values for
tablets and the parent substance reflects the mean dissolution
time (MDT ) required for the disintegration of tablets in the
gastrointestinal tract of rabbits. At the same time, the greater
MRT value indicates that noopept administered in tablets is
retained in the organism of rabbits for a longer time. Despite
these minor differences, the pharmacokinetic profiles of
noopept administered in the form of tablets and as the parent
substance are generally comparable, the relative drug

bioaccessibility being on the average AUCtabl�AUCpar =

= 98.57 � 4.36%.
Thus, the results of our investigation showed that the ab-

solute bioaccessibility of noopept is 7.09% in rats and

9.33 � 1.30% in rabbits. Auxiliary components of the
tabletization mixture do not significantly influence the drug
pharmacokinetics.
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