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Pharmacokinetics of tablet huperzine A in six volunteers®
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AIM . To study pharmacokinetics of tablet hu-
perzine A (Hup-A) in Chinese volunteers to
drug administration
METHODS : For 6 volunteers after
a single oral dose ol 0. 59 mg . drug concentra-

help establishing its

schedule.

tions in plasma were assayed by reverse phase
high pressure hiquid chromatography (HPL(C)
ar .53, 0.73, 1.0, 1.235. 1.5, 2. 4. 6. 8,
and 10 h.
were calculated with a 3P87 program by com-
RESULTS: The time course of plasma

concentrations conformed to a one-compart-

The pharmacokinetic parameters
puter.

ment open model with a first order absorp-
tion. The pharmacokinetic parameters were
as follows: T4, = 12.6 min. Ti, = 288.5
min, Th, = 79.6 miny Cpan = 8.4 pg L7,
AUC = 4.1 mg L™ min. CONCLUSION,
absorbed rapidly, distributed
widely in the body. and eliminated at a moder-

Hup-A was

ate rate.
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Huperzine A (Hup-A). a new alkaloid
first isolated [rom Chinese herb Huperzia ser-
ruta {Thunb) Trev* , exhibited a selective in-
hibition on acetylcholinesterase ( AChE)'?.
It potentiated the skeletal muscle contraction

{13

and increased muscle tones™, and enhanced

rodent learning and memory'.  Clinically.

Hup-A tmproved muscle weakness of myas-
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thenia gravis'" and memory in patients with
impaired memory or Alzheimer’s disease"®.
The plasma level of Hup-A [ollowing iv or ig

["H JHup-A 13. 9 MBq kg™ in rats declined in
two phases. the distribution phase and the
elimination phase. with half-lives of 6.6, 149
min {iv) and 10, 203 min (ig) respectively'™.
This paper was to study the pharmacokinetics
of Hup-A in healthy volunteers to help estab-
lishing itts drug administration schedule in

clinic,
MATERIALS AND METHODS

Drug  According to Chinese MNational Standard
tablet Hup-A (batch NM? 940112) was prepared by the
Institute of Materia Medicas Zhejiang Academy of
Medical Sciences. The purity of Hup-A was 99.5 7.
Each tablet contains Hup-A 0.0% mg. ¢+ )-Dinor
Hup-A as internal standard was synthesized and pre-
sented kindly by Ur HE Xu-Chang, Shanghai Institute
of Materia Medica. Chinese Academy of Sciences, and
3 mg L7 - was used for experiment.

Subjects Six Chinese volunteers (M 3, F 3J,
aged 2716 a and weighing 56+ 7 kg were ail healthy.
not in pregnant or menstruation.  Each volunteer was
told about the aim and process of the study. Agree-

Each
subject was given a single oral dose of ¢. 99 mg Hup-A
tablet ar 8 am after an overnight fasting. Breakfast
Blood (5 ml.) was collecred
from an mdwelling catheter in antecubital vein before
and at 0. 25, (.5, 0.75, 1.0, 1. 25, 1.5, 2, 4, 6. 8B,
and 10 h after pe.

ments were obtained from them hefore srudy.

was served at 10 am.

Plasma ¢2 ml.) was taken for
HI'LC. Pharmacokinetic parameters were obtained by
first calcularing the parameters from each person and
then taking average of the § paremeters, using 2 3P87
programt provided by Chinese Mathemaric-Pharmaco-
logical Society on the computer.
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HPLC Shimadze LC-6A liquid chromatography
was connected to SPD-6A uy spectrophotumetric de-
tector (Shimadzu? and Rheodyn 7125 sampler. record-
ed on C-R3A mtegrator (Shimadzu). The cclumn
was a Spherisorh C12 (1%) mm - 5 mm mnner diame-

rer: 5 pm particle size ). The mobile phase was

methanel . warer (451586, vol/volV, 1. 0 ml min™' at

3t { column oven. The eolumn effluent was moni-
tored at 313 nou.

Plasma sample  Add ¢+ }-dinor Hup-A 100 pL
to plasma 2 ml. add Na COx-NaHCO; bulfer 1 ml
fusing NaOH 1 mol L™ ¢o adjust pH to 11.9).  Then
add chlproform 7.5 ml, shake 2 min. and centrifuge
at 1000 % g for 10 min. The organic phase was blown
to drypess by N ac 40 T.  Dissolve the residue with
HPLC mchile phase 50 ul., and 20 pl. was applied to
HPLC. Hup-A peak and =+ ¥-dinor Hup-A peak
were separated clearly, The retention times (Rt) of
t +V-dinor Hup-A and Hup-A were 3.5 and 8. 3 min,
respectively (Fig 1).

__,/ULJRW

Fig 1. Chromatogram of blank plasma spiked with
internal standard (peak 1, retention time 3.5 min>
and Hup-A (peak 2, retention time 3.3 min).

Standard curve To the plasma containmg t = -
dinor Hup-A add Hup-A 2. 20, - 43, 7.08, 8. 85. and
17.70 pg L™'. according to the raric of Hup-A peak
area 1o ( & *-dinor Hup-A peak area in HPLC, a linear
equation ¥ = i 0188X — 1. U0GY was obtamed (r =

N 9988). The nunimal detect limit o plasma Hup-A

was 1.60 pg I.7'.  The recovery of Hup-A was 85.7

0 " (p =9 znd coefficient of variation was

P
.4 Mo

plasma Hup-A concentrations, intraday and interday

According 1o measurements of 3 standard

variances were 5.5 fp—7.4 Y (=%) and 6. 0 ¥ —

5.9t (x=09). respectively.
RESULTS

The plasma concentrations of Hup-A af-
ter aral administration of 0. 99 mg within 10 h
were fitted well to a one-compartment open
model with a first-order absorption (Fig 2).
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Fig 2. Mean plasma concentration-time curve after

po tablet Hop-A 0. 99 mg in 6 adults.

Hup-A was absorbed quickly after po
with T'1, =12. 6 min and time peak for plasma
It indicated that Hup-A

was released and absorbed quite well in vivo.

averaged 79. 6 min.

Plasma mean peak concentration after po was
8.4 pg L', V4/F was 0. 108 L keg™', indicat-
ing that Hup-A was widely distributed in
wive.  Mean elimination half life T%}e was
288.5 min. suggesting that Hup-A have a

mild elimination rate {Tab 1).
DISCUSSION

Hup-A showed some advantages, com-
pared with the first generation of ChE in-
hibitors =such as physostigmine { Phy ) and
tetrahvdroammoacridine { THA ). LD, value
in mice for Hup-A ip was 1. 8 mg kg ' and
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Tah 1. Pharmacokinetic parameters of Hup-A after
po tablet 9. 99 mg in 6 healthy volunteers. X+s.

Parameter Its
K, min ! 0. Q510 217
K. min™* B Q2500 J00G
T%.xa min 1345
Tie, min 28863
T ax nin 8019
Crax pgl™? B.4+0. G
T min 25.4+1. 8
Vo/F  Llkg™® 0. 108 0. 008
AUC mgL™ ' min 4.1+1.2

that for Phy was 0.6 mg kg '*. Hup-A at
optimal doses has a long term inhibition of
ACLEE in rat brainfup to 360 min} and only 60
min for Phy'”. The results of this paper
showed that in human being T, of Hup-A

was 288.5 min. However. for Phy the T%*{

was 20 min*™.

Hup-A was absorbed rapidly.
distributed widely in the body and eliminated
at a middle rate’”. Therefore it is better t
take tablet Hup-A orally 2—3 times a day.

As a new ChE imhibitor, Hup-A shows
some interesting cholinomimetic properties
and its effects satisfy more closely established
criteria for therapeutic use than effects of pre-
viously tested compounds. Hup-A is a new

promising ChE inhibitor.
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