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ABSTRACT Pharmaeokinetk chararteristics and rel— 

ative bioavailability of the regular preparation (RG) 

and mieronized preparation (MG )of glibenelamide 

(GIj)were studied in 4 Chinese healthy men．Each 

volunteer entered 2 consecutive experiments at the 

same do (10．5mg)ofRG and MGtablets given 

orally．Blood samples were drawn before and O．5．1， 

2，3，4，6，8，10，and 12 h after po．A selective 

HPLC method with a uv spectrophotometric detector 

(sensitivity：16 ng·ml )WflS established for deter— 

mining serum Gli concentration．C 妇 RG was 212 

5：41 ng·ml ，f。rMG 529±73 ng·ml ．了1 f0I 

RG andMG were 3．j±0．6 and 2．2± 0 3 h，respee— 

tively． The relative ors【bioavailablity of MG was 

found to be 77Z，increased approximiately 1．7-fold 

that of RG． The other pharmacokinetie parameters 

(Vo，a ， )were substantially the same after inges 

tion ofGR andMG． 

KEY WORDS glyburide；pharmacoklneties；dosage 

forms： high pressure liquid chromatoraphy human 

experimentafon 

Glibenelamide(G1i，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 

Therapetitie Drug Monitoring is important． 

Gas chromatographic ” or radioimm unologi— 

eal and a more efficient HPLC method 。‘ 
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have been developed． The pharmacokinetie 

data were divergent“’”． It may be the uncon— 

trolled experimental condition and the bioavil— 

ability difference of different preparations． A 

highly micronized preparation (M G，3．5 mg／ 

tahlet)was made bv H Trommsdorff Pharma— 

ceutical Co．This paper com pared the bioavail— 

ability characteristics of M G with the existing 

RG in Chinese health men． 

MATERIALS AND METHODS 

Experiments in healthy volunteers Four young 

male graduate students，aged 26—28 a，were under— 

taken the 2 experiments of MG and RG．The washout 

period between these 2 experiments was at Ieast l 

mouth．There was no evidence of iUness suggested by 

history，elinical，and laboratory examination．Either 

MG or RG tablet containing 10．5 mg(base)wfls given 
加 at 08：30 in about l h after a standardized earbohy— 

drate breakfast．B1ood samples were colleered from 

antecubital vein before and 0．S，1，2，3，4，6，8。10， 

and l2 h after the dose．The blood samples were al— 

lowed t0 clot and stood for 45 min．The serum sam 

pies Were obtained by eenrrifugation at 30O× g for 20 

min and stored at一 18℃ until HPLC analysis㈤． 

Sets of叩paratus Shimadz HPLC．ncluded bidi— 

reetionaI pump(LC一6A)．variable wavelength uv de- 

rector(SPD一6AV)，automatic injector(Rheodyne 

U6K )with 100 Hl samples Ioop．and data processor 

(L-R4A)．The Shimpaek CLC-0DS reversed—phase 

column (150×6．0 mm ID)was used at 50C．The 

mobile phase consisted of aeetonitrile and water(55 

45．vol vo1)， with pH 4．7 and kept at1．Sml 

·rain flow rate．The uv absorbanee wavelength 
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0f the eluate was 230 nm． 

Drag and reagents Standard substance(Gli and 

toibutamide as internal standard)were produced by 

Research Laboratory of Shanghai Xing Yi PhalTi]aceo— 

tical Factory+RG tablet—— Xing—Yi Pharmaceutical 

Factory：MG — H TrolrLrnsdortf Pharmaceutical Co； 

acetonitrile(HPLC grade)and benzene(AR grade) 

both from Shahghai First Reagent Factory． 

Stock solution was GIi 1 mg·ml in methane． 

its working standard solution was of concentration 1— 

10 g·ml— diluted with mobile phase．The stock of 

interna1 standard(IS)WaS also of concentration 1 mg 

·mr in methane mad during assay IS was diluted to 

j g·ml一 with mobile phase．All the stocks were 

kept at一4C． 

HPLC analysis Into samples of 0．5 ml blank 

serum，a series of Gli(10-350 ng)working standard 

solution were added，followed by the addition of IS 

working solution 50 I and 0．5m1 Hc1 (50mmol 

· L一 )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 

X g for 5 min．The residue in the tubes were extract— 

ed once more by 3 m1 benzene．The combined super- 

natant was evaporated to dryness over a 45C water 

h tl1 with a stream of nitrogen．The residue WaS dis— 

solved in 150 ul of mobile phase for HPI c analysis． 

The serum samples collected from volunteers 

Were assayed for G1i concentration in the same wav 

without adding the Gii． 

Caleelatlon G1i concentration were processed by 

computer． The PK parameters were compared by t 

test． 

RESULIS 

Quality control of Gli HPLC assay A 
typical chromatogram of serum extract is 

shown in Fig 1．The retention time of IS and 

G1i were 4．3 and 7．9 min，respectively．The 

peaks were sharp，well separated， and not 

interfered by serum． The calibration curve 

was 1inear over the range of 10— 350 ng (r= 

0．9993)(Fig 2)．The sensitivity was 1 6 ng 

per 1．0 mI serum extract． The precision and 

0 4 8 12 

Gli-IS-scrum 

min _r min 
Blank senl1n 

Fig 1．Chromatograms of blank sertlm and gliben· 

clamtde(Gli)150 ng and internal standard(IS)tolbu- 

tamide 250 ng． 
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Fig 2．Peak height ratio(GII／D860)and Gli colleen一 

13-atlon re lationship· 

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 ( =4)， 

while the between—day studies gave coefficient 

of variation from 3．4 to 3．9 and recovery 

96．7 to 102．8 (n一 5)． 
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Tab 1． Precision and recovery of Gli HPLC assay 

PK characteristics after po nf M G OF RG 

The GIi c0ncentrati0n—time curve was calculat． 

ed individually for each of the 8 experiments． 

The profile of the G1i mean serum conccntra． 

tion time curve for the 2 occasions indicated a 

much higher serum available concentration for 

the micronized preparation than that for the 

regular preparation．(Fig 3)． 

TJm￡／h 

Fig 3 G li concentration in set-tim of 4 hearhy volun— 

teers after po 10．S mg ofM G orRG 

Tab 2 summaraized al1 the PK data of the 

2 G1i preparation measured on the same 4 vo1． 

unteers． for RG was 3．5± 0．6 h，for M G 

shortenedto 2．3土0．3 h (P < O．05)F( for 

RG was 212士 41 ng ·m1～ ，for M G increased 

to 529士 73 ng·m r】(P < 0．01)；T forRG 

was 4．7土0．5 h，forMG 4．2土0．3 h (P > 

Tab 2· Pharmacokinetics of Gli in 4 healthy meR following oral administration of 10．5 mg of micronlzed prepa— 

ration (M G)or regular preparation (RG)． ‘e> o 05， ‘‘P< O 0S， ⋯ P< 0-01w  RG． 

Body weight 63 kg 58 kg 76 kg 72 kg 

_|● ● 
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0．05)；VdforRG was 18± 5L．forM G 15± 1 

L (P > 0．05)； for RG was 2．7± 0．5 

L-h-。．for MG 2．74-0．6 L·h (P >0．05)； 

AUC0一 for RG was 1．8±0．3 g·h·ml ，for 

M G raised to 3．0士0．2 g·h·mlI1 (P < 

0．o50． 

DIsCUssION 

Our HPLC method of measuring serum 

Gli concnetration is a modification from 

W ahlin—BoU‘ ． A different mobile phase ace． 

tonitrile is used and our method overrides the 

old One by the advantage of excellent sensitiv1 

ty，llnearity，and repr0duc_bility． 

The increased ratio (170 )of AUCMG／ 

AUCRc showed an obvious increase(1．7 fold) 

in the relative oral bi0availab．1itv of this new 

micronized preparation． According to Rupp 

al who referred the bi0avanabilitv 0f RG to 

be 4j of the dose ingested on this basis． 

This indicates a fairly complete gastro-·intesti-· 

hal absorption and very low first—pass 

metabolism rate in liver． 

The PK 0f M G is also characterized by 

rapid and fairly complete absorption．Its max— 

imnm sern]ll concentration is m ore than twice 

The increased bioavailability， higher 

blood concentrtion and shortened T of the 

new M G preparation are obviously beneficial 

to diabetic patients． Thus the dosage of M G 

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 t the new micronized preps— 

ration of G1i was proved to be a new and good 

generation over the regular Gli preparation· 
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cess Of distribution and elimination 

In another study of this group on the 

dose—concentration relationship of M G， 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—reduchon)on 2 oc— 

cassions．The ratios of AUC0一 and C⋯ com— 

puted from the 2 experiments were demon— 

strated to be 2：1．suggesting perfect dose— 

concentration correlation of micronized preps— 

ration． 
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堂j造 ，皂圭生，朱禧星，郭 璎，Hartmut O 
KARRAS。 (上海医科大学临床药理研究所， 

上海200032；上海医科大 学跗属 华山医院内分泌科 ， 

上 海 200040I H Trommsdorff Arzneimittet，W-5110 

Atsdorff，Germany) 尺 罗．f 
摘要 改 良了血清格 列苯碌 Gli浓 度的反相 HPLC 

法 ，测定了4名 口服普通型和微柑型 Gli制荆的志愿者 

血药浓度． 对比两种剂型 Gli药物动力学及相对生物 
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利用度．结果显示 ：微粉型和普通型 Gli的 c眦 分别 

为 529±73 ng·ml。。和 212±41 ng·ml { 前 

者为 2．2~0 3 h，后者为 3 5±O．6 h 微粉型Gli的相 

对生物利用度(F)约为 77 ． 两种剂型的其它药动学 

参数， 如了1}， Ve,， 等无显著性差异 

关键词 

谱l击；』、 

堑刮茎眶f药物动力学；剂型；高压液相 
类实验 
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Effects of lisinopril and captopril on calcium in rat heart 
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Mih'tary Medical Sciences，Beiiing 100850，China) 

ABSTRACT We studied the effects of lisinopril(Lis) 

and captopril(Cap)，two angiotensin-eonverring en— 

zyme inhibitors，on calcium in ischemia
．
／reperfusion 

and normal rat hearts．Ischemia／repeffusion hearts 

were subjected to 15 rain ischemia fol1owed by l or 30 

min reperfusion．Lis 0．1~tmol·L and Cap 200 

~tmol·L decreased the concentration of calcium in 

ischemia／repeffusion hearts(the content of calcium in 

reperfusion 1 rain heart were reduced from 4．0土 0．6 

to 2．7土 0．5 and 3．0± 0．9~mol／g drv wt 

respectively)．In cultured eell of neonatal rat heart． 

both drugs inhibited the uptake of ‘ ca The ac 

tivitv 0f Na ，K 一ATPase prepared from rat heart 

was increased (activity increased from 15．7土2．3 in 

control group to 21．2土2 0 and 22．0± 3 1 vmol／h 

nag protein in Lis and Cap groups，respectively)．This 

calcium lowering effects of Lis and Cap may he impor． 

tant in protecting fhe ischemia／reperfusion damage of 

myocardium． 

KEY WORDS angiotensin-converting enzyme in- 

hibitors；cultured cells；ventricular fibrillation；cam ． 

um radioisotopes；heart；myocardial repeffusion injury 

Angiotens in—converting enzyme inhibitor 

(ACEI)have protecting effects against hyper- 

tension and heart failure clinically． Recently 

ACEI has been ascribed to decrease the size of 

myocardial infarction and alleviate the damage 
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caused by ischemia／reperfusion in animal 

heart both in vitro and in 0‘卜 ． 0ur ex 

periments have demonstrated that lisinopril 

(Lis) protected the myocardial ischemia／ 

reperfusion injury in Langendorff rat 

heart ‘ ．Myocardial injury during ischemia／ 
reperfusion was thought to be associated with 

massive accumulation of intracellular calcium 

and the increase of free radicals．In the pre 

sent study，elfects of Lis and Cap on calcium 

in the rat heart were studied． 

MA I RIALS AND MEⅡ  0DS 

Lis was a gift from Merck Sharp＆Dobme Re— 

search Lab，NJ，USA ca口Was a product of Dandong 

Pharmaceutical Factory，China； CaCl (999 

MBq·g ) was purchased from China Institute 

of Atomic Energy， Beijing． Wistar rat of either 
sex weighing 250土 30 g were provided by our 

Academy． 

Effects 0n ventricul8r fibriflation (VF)ii1 Is- 

ehemia／rel~rfmion rat heart Working heart and 

Langendorff hearts were perfused with huffer con． 

tained：NBC1 1]7．2，KCl 5．37，MgSO ·7H，O 0．8， 

NaH2Po‘·2H2O 0．92，Cacl2 2．47，NaHCO 25．ED- 

TA 0．05，glucose¨．1(mmo1·L～ )，which was e． 

quilibrated with 95 02+5 CO2，pH 7．4，at 36．5 

and 37．5℃．The peffusion buffer was filtered through 

a Ga fiher before reaching the heart．Preload and af． 

terload were held at 1．17 and 6．93 kPa．on the work— 
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