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Pharmacokinetics and relative bioavailability of tablet of micronized
glibenclamide in 4 Chinese healthy men

CUI Hua—Dong. JIANG Wen—De, ZHU Xi—ZXing!, GUO Ying, Hartmut O KARRAS!
( Institute of Clintcal Pharmacology, Shanghai Medical University, Shanghai 200032;

'Department of Endocrinology, Huashan Hospital' Shanghai Medical Unfversity, Shanghat
200040, Chinay *H Trommsdorff Arzneimittel W-5110 Alsdoff . Germany)

ABSTRACT Pharmacokinetic characteristics and rel-
ative bioavailability ol the regular preparation (RG)
and micronized preparation (MG) ol glibenclamide
{Gli) were studied in 4 Chinese healthy men. Each
volunteet entered 2 consecutive experiments at the
same dose (10.5 mg) of RG and MG tablets given
orally. Blood samples were drawn before and 0. 5. 1,
2. 3. 4. 6, 8. 10, and 12 h alter po. A selective
HPLC method with a uv spectrophotometric detector
(sensitivity; 16 ng » ml™') was established for deter-
mining serum Gli concentration. (.. for RG was 212
+41 ng * mi ™', for MG 528+73 ng * ml 1. T, for
RG and MG were 3. 34 0. fand 2. 240. 3 h. respec-
tively. The relative oral bicavailablity of MG was
found to be 77%. increased approximiately 1. 7-fold
that of RG. The other pharmacokinetic parameters
(Vas (2, T1 ) were substantially the same after inges-

tion of GR and MG.

KEY WORDS giyburide: pharmacokinetics; dosage
forms: hbigh pressure liquid chromaroraphy: buman
eXperimentation

Glibenclamide (Gli. glyburide)} is one of
the most potent second generation oral antidi-
abetic drugs of sulfonylurea series. Because
Gli has a hypoglycemic activity several hun-
dred fold that of tolbutamide and a longer du-
ration of action, individualizing Gli dosage by
Therapeutic Dirug Mponitoring is important.
Gas chromatographic'” or radicimmunologi-
cal'”’ and a more efficient HPLLC method-?
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have been developed. The pharmacokinetic
data were divergent*™*. It may be the uncon-
trolled experimental condition and the bicavil-
ability difference of different preparations. A
highly micronized preparation (MG, 3.5 mg/
tablet) was made by H Trommsdorff Pharma-
ceutical Co. This paper compared the bicavail-
ability characteristics of MG with the existing
RG in Chinese health men.

MATERIALS AND METHODS

Experiments in heaithy voionteers Four young
male graduate students, aged 26 — 2§ a. were under-
taken the 2 experiments of MG and RG. The washout
period between these 2 experiments was at least 1
mouth. Thete was no evidence of illness suggested by
history. clinical. and laboratory examination. Either
MG or RG tablet containing 10- 5 mg {bhase} was given
poat 08 : 30 in about 1 b after a standardized carbohy-
drate breakfast. Blood samples were collected from
antecubital vein before and 0.5, 1, 2, 3, 4. 6. &, 10,
and 12 h after the dose. The blood samples were al-
lowed to clot and stood for 45 min. The serum sam-
ples were obtained by centrifugation at 300 g for 20
min and stored at —18C until HPLC analysis'®’.

Sets of apparatus  Shimadz HPLC included bidi-
rectional pump (LC—BA), variable wavelength uv de-
tector (S8PD — 6AV )}, automatic injector (Rheodyne
USK ) with 100 pl samples loop. and data processor
{L.—R4A). The Shimpack CLC—ODS reversed-phase
column (150 % 6. 0 mm [} was used at 50C. The
mobile phase consisted of acetonitrile and water (55 :
45.vel s volds with pH 4.7 and kept at 1.5 ml

*min~'  {low rate. The uv absorbance wavelengeh
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of the eluate was 230 nm.

Drug and reagents Standard substance {Gh and
totbutamide as internal srendard)} were produced by
Research Laboratory of Shanghai Xing-Yi Pharmaceu-
tical Factorv; RG rablet — Xing-Yi Pharmaceutical
Factory; MG — H Trommsdorf{ Pharmaceutical Co;
acetonitrile (HPLC grade > and benzene (AR grade)
both from Shanghai First Reagent Factory,

Stock solution was Gl 1 mg * ml™? in methane,
its working standard solurion was of concentration 1—
10 pg » ml~! diluted with mobile phase. The stock of
internal standard (IS) was also of concenrration 1 mg
» ml~! in methane and during assay IS was diluted to
5 pg » ml™! with mobile phase. All the stocks were
kept at —4C.

HPLC analysis Into samples of 0.5 ml blank
serum. a series of Gli (10—330 ng) working standard
solution were added, followed by the addition of IS
working solution 50 ¢l and 0.3ml HCl (50 mmol
« L71) successively. The tubes were capped, and
shaken gently. After 3 ml bnezene were added, the
tubes were reshaken for 10 min and centrifuged at 300
¥ gfor 5 min. The residue in the tubes were extract-
ed once more by 3 ml benzene. The combined super-
natant was evaporated to dryness over a 45C water
bath with a stream of nitrogen. The residue was dis-
solved in 130 pl of mobile phase for HPLC analysis.

The serum samples collected from volunteers
were assayed for Gli concentration in the same way
without adding the Gh.

Caleulatlon  Gli concentration were processed by
computer. The PK parameters were compared by ¢
test.

RESULTS

Qunlity control of Gli HPLC assuy A
typical chromatogram of serum extract is
shown in Fig 1. The retention time of IS and
Gli were 4. 3 and 7. 9 min, respectively. The
peaks were sharp. well separated, and not
interfered by serum.  The calibration curve
was linear over the range of 10—350ng (r =
0. 9993) {Fig 2). The sensitivity was 16 ng
per 1. 0 ml serum extract. The precision and

£/
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0 4 8 12 min ¢ 2 § 12 min

Gli—-IS—serum Blank serum

Fig 1. Chromatograms of blank serum and gllben-
clamide (G11) 150 ng and internal standard {IS) tolhu-
tamide 250 ng.

Gli/ D860

050 100 150 200 250 300 350
Gli concentralion # ng

Fig 2. Peak height ratio (GIL/D86D) and Gli concen-
tration relationship.

recovery of this HPLC assay were shown by
Tab 1, during within-day replication the coef-
ficient of variation ranged from 1. 9% to 5. 3%
and the recovery 95. 6% to 100.3% (n =43,
while the between-day studies gave coefficient
of variation from 3. 4% to 3. ¢ and recovery
96.7% to 102.8% (n =5).
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Tab 1. Precisiop and recovery of Gli HPLC assay.

Recovered/

Added Gli/ ng  ml~! Recavery/ CV/
- - q c
ng - ml (rts) % #
Within-day
50 49.5+1. 4 99.0 2.8
150 143.4%7. 7 85.5 5.4
300 209. 4+4. 2 99. 8§ 2.1
Berween-day
30 5l.44+1.8 102. 8 3.5
150 149. 9£6. 0 99. 9 4.0
300 289.0+9.10 96. 7 3.4

PK characteristics after po of MG or RG
The Gli concentration-time curve was calculat-
ed individually for each of the & experiments.
The profile of the Gli mean serum coneentra-
tion time curve for the 2 occasions indicated a
much higher serum available concentration for
the micronized preparation than that for the

T
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E" 300 .
E . B MG . ‘
{_; 1004 ﬂ/ T f K%

2

031 % 3 4 5 6 7 8 9 10 11 12

Time 7 h

Fig 3. Gli copceniration in serum of 4 healthy volun-
teers after po 10. 5 mg of MG or RG.

Tab 2 summaraized all the PK data of the
2 Gli preparation measured on the same 4 vol-
unteers. T for RG was 3.5+0.6 h, for MG
shortened to 2. 3+£0.3 h ( P <Z0.05); Cuax for
RG was 212141 ng - ml™!, for MG increased
to 529173 ng » ml7 ' ( P <C0. 01, T% for RG

regular preparation. {Fig 3},

was 4. 7+0.5h, for MG 4.24+0.3 h

(P>

Tab 2. Pharmacokinetics of Gli ip 4 healthy men following oral administration of 10. 5 mg of micronized prepa-
. ration (MG) or regular preparation (RG). ‘P>0.05. “TP<0.05, T"P<0.01 s RG.
Body weight 63 kg 58 kg 76 kg 72 kg zts
Lag-time/h RG 0. 22 0. 34 0. 23 0. 34 0. 2840.07
MCr 0.3 0. 11 0. 07 0.11 D-0840.04""
) E./h RG 0.15 0.15 Q.17 0-13 0. 154 0.02
MG 0.16 0. 19 0. 16 0.19 0.-18k0.02°
Trae/’h RG 3. 00 3. 89 4. 16 2.92 3.4940. 63
i MG 1. 98 2.18 2.58 2.35 2.2740. 26"
Crane/ng+ml™’ RG 179 271 204 193 212441
MG 636 179 511 188 529473
i Ty /h RG 4. 62 4.50 414 5. 40 4.7+0.5
MG 1. 42 373 4. 3B 3. 66 4.240.3"
CI/L-h™" RG 2. 98 2. 18 2. 48 3.15 2.7%0.5
MG 2.17 3.28 2,29 3.19 2.7+9.6"
Va/L RG 18. 67 14. 38 13.95 24.82 18.1£5. 90
- MG 13. 85 16. 02 14. 81 15. 87 15.14+1.90"
AUC/hngeml™" RG 1584 2166 1902 1500 1788+ 305
MG 3700 2453 3504 2319 30444 150"
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0.05); Vifor RG was 18+5 L. for MG 15141
LtP>0.03); C! for RG was 2.7+ 3
L-h™', for MG 2. 7£0.6 L+h™ 't P >0.03);
AUC,_.. for RGwas 1-8+0.3 ug*hml™’, for
MG raised to 3. 04+0.2 pgheml™! { P <
0. 059,

DISCUSSION

Our HPLC method of measuring serum
Gli concnetration is a modification from
Wahlin-Boll*”. A different mobile phase ace-
tonitriie 1s used and cur method overrides the
old one by the advantage of excellent sensttivi-
ty, linearity. and reproducibility.

The increased ratio {170%) of AUCM/
AUCx; showed an ohvious increase (1. 7 fold)
in the relative oral biocavailability of this new
micronized preparation. According to Rupp et
al"' who referred the bicavailability of RG to
be 459 of the dose ingested on this basis.
This indicates a fairly complete gastro-intesti-
nal absorption and very low first-pass
metabolism rate in liver.

The PK of MG is also characterized by
rapid and fairly complete absorption. Its max-
imum serum concentration is more than twice

The increased bioavailability, higher
bloed concentrtion and shortened T.. of the
new MG preparation are obviously beneficial
to diabetic patients. Thus the dosage of MG
can be minimized in order to reduce rate of
side-effects and the patients’s high blood sug-
ar levels can be in due time well controlled.

In conclusion , the new micronized prepa-
ration of Gli was proved to be a new and good
generation over the regular Gli preparation.
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tion to reach the peak is about 1 h shorter. By/?% Wallin— Boll E, Me A. High perfor liqud chro-
contrast, the other PK parameters, such as matographic determination of glipizide and some, other sulfony-(| )
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substantial difference, thus indicating that 15 S IR R S NIZe4 2 0 M [ B e I

they remain to be the same substance present -
in the circulation and encounter the same pro- P 2R S 048R = ¥ K
cess of distribution and elimination.

In another study of this group on the
dose-concentration relationship of MG, the
comparison of AUC, .. and C,.. was made in
one subject who ingested 2 doses of MG 10. 5
and 5. 25 mg (50" dose-reduciton} on 2 oc-
cassions. The ratios of AUC,_.. and C... com-
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strated to be 2:1, suggesting perfect dose- WE URTMEEPER GL % AN RE HPLC
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ration.


http://www.cqvip.com

BIBLID ; 1SSN 0753—9756 +EHA&SF#

Acta Phurmocolugica Senfea

£ OO0 http://www.cqvip.com|

1993 May: 144320+ 187 «

FIRE SR BHEMEEYGH A Cu. 75
R 529+ 73ng »ml™! FI 212241 ng « ml ™y Toux Bl
FH2 22050, FBHEHN 35206 b HOHBE Gli gy H
AEMFHEEILN TTY. AR RAECEE

Pt P P Pt Pt Pt e Pt e e e Rt Sk Pt Pl e Pl P " Pees s

BIBLID : ISSM 0253-9754

FEIBEER  Acta Pharmacologeca Smica

B8, WMTL. Vi, CIELBERER.

x@in  WmIACEN, FHWESAE WA BERHEE

s ARER : .
’F TP

e e R i i e R ey i R R g s e Pk s Sk e s fs e

1593 May; 14 (32 . 197— 200

Effects of lisinopril and captopril on calcium in rat heart

WANG Ju-Feng, XIAO Wen-Bin

(Institute of Pharmacology and Toxicology, Academy of

Military Medical Sciences, Beijing 100850, China)

ABSTRACT We studied the effects of lisinopri! (Lis}
and captopril (Cap), two angiotensin-converting en-
zyme inhibitars, on calcium in ischemia/reperfusion
and normal rat hearts. Ischemia/reperfusion hearts
were subjected to 13 min ischemia followed by 1 or 30
min reperfusion. Lis 0. 1 pmal » L7 and Cap 200
umaol » L.~ decreased the concentration of calcium in
ischemia /reperfusion hearts (the content of caleium in
reperfusion 1 min heart were reduced from 4. 04+ 0. §
to .72 0.5 and 3 0+ 0 9 pmol/g dry we
respectively). In cultured cell of neonaral rat heart,
both drugs inhibited the uptake of **Ca®*. The ac-
tivity of Na*. K*-ATPase prepared {rom rat heart
was increased (activity increased from 13. 7+ 2. 3 in
control group w0 21. 242. 0 and 22. 0% 3.1 pmol/h
mg protein in Lis and Cap groups, respectivelyy. This
calcinm lowering effects of Lis and Cap may be impor-
tant in protecting the ischemia/reperfusion damage of
myocardium.

KEY WORDS  angiotensin-converting enzyme in-
hibitors; cultured cells: ventricular fibrillation: calei-
um radicisotopes: heart: myocardial reperfusion injury

Angiotensin-converting enzyme inhibitor
(ACEI have protecting elfects against hyper-
tension and heart failure clinically. Recently
ACEI] has been ascribed to decrease the size of
myocardial infarction and alleviate the damage

Received 1991-11-11 Accepted I992-0B-12

caused by ischemia/reperfusion in animal
heart both in vitro and in vive®™".  Qur ex-
periments have demonstrated that lisinopril
(Lis ) protected the myocardial ischemia/
reperfusion  injury in  Langendorff rat
heart'*®. Mpyocardial injury during ischemia/
reperfusion was thought to be associated with
massive accumulation of intracellular caleium
and the increase of free radicals. In the pre-
sent study . effects of Lis and Cap on calcium
in the rat heart were studied.

MATERIALS AND METHODS

Lis was a gift from Merck Sharp & Dobme Re-
search Lab, NJ, USA; Cap was a product of Dandong
Pharmaceutical Factory. China; ** CaCl, (999
MBq - g7') was purchased from China Institute
of Atomic Energy. Beijing. Wistar rat of either
sex weighing 230+ s 30 g were pravided by our
Academy.

Effects on ventricular flbrillation (VF) in is-
chemia/reperfusion rat heart  Working heart and
Langendor{f hearts were perfused with buffer con-
tained: NaCl 117. 2, KCI 5. 37, MgSQ, » TH,O 0. 8,
NaH,PO, » 2H,0 0. 92, CaCl; 2. 47, NaHCO; 25, ED-
TA 0.03, glucose 11. 1 (mmal » L1, which was e-
quilibrated with 95% 0,+3% CO,, pH 7- 4, at 36. 5
and 37.5C. The perfusion buffer was filtered through
a G, filter before reaching the heart. Preload and af-
terload were held at 1. 17 and 6. 33 kPa, on the work-
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