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Pharmacokinetics of bendazac lysine in 10 Chinese young men
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ATM: To compare the pharmacokinetics of domestic
and imported tablets of bendaza. lysine (BL).
METHODS: A single cral dose of 500 mg BL of this
2 kinds of tablets was given to 10 Chinese volunteers
of Han naticnality in & randomized crossover study.
Plasma levels were determined with HPLC-UV
method. Data were analyzed automatically by
using & CAPP progrem on microoomputer,
RESULTYS: The plasma concentration-time curve
was fitted to 2-compartment open model, and the
major pharmacckinetic parameters of domestic and
" imported BL tablets were shown respectively as
following: €, 66+ 16 and 65+8 mg*L™; T
0.98+0.22 and 0.98 £ 0.21 h; T%;;G.'Zi 1.8 and
6.211.7h; AUC 335+ 47 and 337 £ 58 mg-h
+L 1, There was ne significant difference between
domestic and imported tablets. The bioavailability
of the domestic ws that of the imported tablet was
99+12 %. The unchanged BL in urine were about
5.4 % and 5.6 % respectively of the dosage in
24 h after a single oral dose. CONCLUSION: The
two kinds of tablets had the same biological effects.

Bendazac has anti-inflammatory, antinecrotic,

and antilipemic properties, and its
3

choleretic,
principal action is antidenaturation of protein
Its lysine salt, bendazac Ivsine (BL), is better
absotbed than bendazac after oral administration and
has been used abroad for the treatment of
In China, the BL tablet, first
produced by Namjing Institute of Materra Medica
and Zhejiang Pinghu Pharmaceutical Factory, was

cataract*'),

permitied to conduct clinical studv by the Ministry
of Public Health on 1994 Aug 4.
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imported and domestic BL wablets,

T/ ¢+ HMCH), —TH —COUH
CH, NH,
Bendazac lysine
MATERIALS AND METHODS

Drog and reagents BL wtandard. Napjing Institute o
Materia Medica {lo1 Ne 930812), puruy =98 %, mp 180
-181 T, Domestic BL 1ablet {200 mg/wblet }, Nanjing
Ipstitute  of WMateria Medica and  Zhejang  Pinghu
Pharmaceutical Factory (tablet lot %o 941024),  Imported
BL tablet {3t} mg/tablet?, Korea KuKje Phamaceutical Co
Lid {lot Mo 93712).
mm )}, Serva Pharmaceutal Co.

XAID-2 macropopous resin (0.3 — 1

HPLC grade auetonitrile was purchased from Huaiyin
Chermnical Plants, Chuna.  Other chemicals were all of AR.
Decnized water was used.

Chromatography condition The HPLC system
(Shimadzu Corp. Kwoto, [apan) comsisted of an LC-8A
satvent delivery unit, a Rheodyne model 7125 injector, an
SCL-6A SPDreA  UV-VIS
spectrophotometric detector, and & C-ROA data processing
unit. The analytical column {250 mm > 4.6 mm Dalian
Institute of Chemical Physies, Chuna?) was packed with
Spherisarb T 5 pm.  The mobile phase was composed of
acetonitrile and acetic acid 0.1 mol L™ 1 vol t vul = 47:53),
the detector was set at 307 rm and 0.U005 ALUFS. and the
flow tate was set at 1 mL*1tmn .

Subjects It accordance with the” declarauop  of
Helsinki, 10 healthy male volunteers of Han natonality with
free copsent. having beent informed about the effects of the
drug and passad the physical examinaiion, were acceplad wiia
the study. They were aged 20.3 1 x 0.5 a, weighed 64+ 5
6 kg, and all the test results of therr blood, urine, liver,

system  comtmiller,  an

kidnev, and eecirocardiogram were within pormal mpges.
At least 2 wk before the studv. all were kepr from
medicaton, tobacco, and alcohol.

Stody design  After a 12 h fasting, the volupteers
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recetved at 7 AM a single oral dose of domestic vr mmported BL
tablet {500 mg" acoording o a sell-controlled, randomuized
craeever study design. A uniform diet was sapplied after 3 h
and water 100 ml was asked to be drunk every 3 h., and
physical labor was relramed during that day. The washout
period was set (0 be 1 wh { The Medicine Admunistration of
the Healthy Ministry of China.  The guide principle of
clinical study of the new medicine. Defjing. i%53; 166).

Plasma and vurine sampling  Blood samples were
coullected 1nto the heparimized tubes &t U. 0.25, 0.5, 1, 2,
4, 6. 8, 12, 24 h after the medication. The samples were
rentrifoged at 300 » o for 1) min o get plasma  After
adding acetoritrle 2.5 ml. to the plasma (0.5 ml), the
mixture was vortexed for a few seconds and spinned st 3500
# g for $ min.  The supernatant was centrifuged at 5000 < ¢
Then the supernatant was injected into HPLC
system.  The urtne was collected 0 — 24 h after po drug.
Alter being filtered, the urine aliquots { 10 mL} were poured
onto XAD-2 macropopous resin with llow rate 1 mlL min™?,
The washing liquid was composed of methanol and acetone
ivol vol — 171} with rowmi volume 35 mi and the washing
rate { mL min"'. The effluent was dried under reduced
pressure with the rotating dryer and the residue was dissolved
with mabile phase 1o § mL, then diluted 1o 50 mL and
rentrifuged ar 3000 % g [or 5 min.
injected for HPLC analysis.

Establishment of standard curves The BL standard was
diluted with the normal human plasma and urine 1 get 2
standard curves in concentration range of 8, 4, 2, 1, and 0.5
mg L7t

Validation procedures To test the inter-day and intra-
day reproducibility, 3 aliquots of each sample were assaved

for 3 min.

The supernatant was

within 1 wk and 1 d, accuracy and precision were evaluated
by calculating the recovery values from the standard curves
and the coefficents of variation among the aliquots.
respectively.

Pharmacokinetic  analysis The concentration-time
curves were analyzed with CAPP program ¢ LUQ Jian-Pin, e
al, the Department of Mathematics. Nanjing Medical
University) on an AST-DX personal computer o determine
the compartment madels and the pharmacokinetic parameters.
All data were analyzed with ¢ test {indiviual comparison).

Bioequivalence analysis To determine of this 2 kinds of
BL tablets have the same biclogical effects, the parameters
inclading Tip+ Cows AUC and the transformation of
logarithm |0 T, and 1nC,,, were analyzed with the following
mecds: ANOYA, Bayesian Method., Westiake Method.
two one-sided test and the rank sum test { individual

comparison)' 231

RESULTS

Chromatography The retention times of BL

in plasma and urine were 8.86 and 8.5 min, respec-
tively. The peaks were sharp, well-seperated., and
not interfered by the plasma or urine (Fig 1). The
limits of detection were 0.1 mg~L .
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Fig1. Chromatograms from plasma and urine after po 500
mg of BL tablets.

Accuracy and repreclucibility  The standard
curves for plasma and urine range from 0.5 -8 mg
L.7! were linear (220.9992). The inter-day CV
was <4.7 %, the intra-day CV was <3.7 %.

The mean recoveries of plasma and urine were 99.6

4.8 % and 91.329.4 %, respectively.
Pharmacokinetics The plasma BL concentra-

tion-time curves were fitted to a first order absorp-

tion and a Z-vompartment open model {Fig 2}.
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Fig 2. BL in plasma after po 500 mg of domestic (D) or

imported (@) BL tablets in 10 Chinese young men,
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Tab 1 summarized all the PK data of the BL tablets
The
bicacailability of the domestic BL 2
products was 99 £ 12 %.  About 5.4 % and
5.6 % of the dosage were recovered as unchanged
BL in urine 0 — 24 h after a single uvral dose,

on  the same [0 volunteers. relative

trmported

O )
TENpELLIVYE Y,

Tab 1. Pharmacdkinetic parameters of BL afier a single
oral dose of 500 mg of tablets in 10 Chinese volunieers.

Tts. *P>0.05.

Parameters Domentic ablet [enported tablet
TLih) 0.35+£0.12 $.3520.13
TLh? 1.320.4 [.3+0.4°
TLlyh} 6.2+1.8 6.2+1.7
V,/F (L) 828 +327 8301 - 435"
CH/F (Lh7 D) gr=i6 91+ 242
Kih™) 0U.31x0.09 0.31£0.07"
Craal g ml™ ") LR pi-g°

T LY (950,22 0.98+0,21°
AUC {mgrb-L ™Y 335-47 337 £ 58

DISCUSSION

The HPLC method for measuring plasma and
urine BL eoncentrations was  modified  from
Velenl*. We used the UV-detector instead of
flurascence detector, and our method may be more
conventent, more widely used than the old one, and
the sensitivity, linearity and reproducibility of our
method could satisfy the need of the clinical study.

Amberlite XAD-2 resin, a new nonioic
MACTOROPOUS which  has  across-linked.
polystyrene. macroreticular structure, has a specific

resin,

absorption for high-molecular weight, lipid-soluble
(s1

substance™'.  BL is praciically insoluble in warter
and poorly soluble in methanol, chloroform. So n

the study, we could use the XAD-2 resin column to
extract BL in the urine, and the results showed that
the metabolism was the main form of BL exereted
from the kidneys.

According to the ANOVA, no difference was
found berween the 1st and 2nd medication in the
randomized crossover study.  In our sfudy, all
pharmmacokinetic parameters of 2 tablets were in
goad agreement with each other, the hioequivalence

[of—1if

analysis showed that there was no  significant
difference between the 2 products.  So. the
domestic products have the same hiclogical effects as
the imported products.

Compared with foreign healthy young subjects
{(Towe =16 h, Cppx=41.9 mg'L™7, T1=3.5
h)t*, our domestic products in Chinese people were
eliminated more slowly and could obain higher peak

cuncentration than imported products.
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Bf): HREFMFOFEHAR(BL) HENE
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