OFA8H8] 2] (2003), Al 33E A 2%
J. Kor. Pharm. Sci., Vol. 33, No. 2, 113-120 (2003)

CHAlOE 2{017 BlF oM S21TX|=2| HLHSEH DIxl= B

BT - BEH - 0B - FEF -

SIS
(2003 59 149 HF -

20039 69 104

22X
=3

ek

A
'l'.‘..'T

ofspys
[}

&=
o U

)

The Effect of Laminaria japonica Diet on the Pharmacokinetics of Glipizide in Rats

Han-Gon Choi, Bo Hyun Jang, Jong Dal Rhee, Bong-Kyu Yu and Chul Soon Yong'

College of Pharmacy, Yeungnam University, Gyongsan 712-749, Korea
(Received May 14, 2003 - Accepted June 10, 2003)

ABSTRACT-Drug interactions with food, on occasion, lead to serious nutritional and functional changes in the body as
well as alternations of pharmacological effect. It, therefore, should be necessary to take drug interactions with food into con-
sideration for effective and safe therapeutics. Diabetes mellitus is a heterogeneous group of disorders characterized by abnor-
mal glucose homeostasis, resulting in hyperglycemia, and is associated with increased risk of micovascular, macrovascular,
and neuropathic complications. However, the precise mechanism of diabetes mellitus remains unclear. Three basic objectives
in the care of diabetic patients are maintaining optimal nutrition, avoiding hyf)o- or hyperglycemia and preventing com-
plications. The purpose of this study was to investigate the effect of Laminaria japonica diet on the absorption, distribution,
metabolism and excretion of glipizide which are frequently used in the treatment of diabetes. Diabetic rats induced by strep-
tozotocin were employed in this study. Blood concentrations of oral hypoglycemic agents were measured by HPLC and
resultant pharmacokinetic parameters were calculated by RSTRIP. The mechanisms of drug interaction with food were eval-
uated on the basis of pharmacokinetic parameters such as kg, t1/7, Cinaxs tmax, and AUC. Administration of glipizide in normal
rats treated with Laminaria japonica diet showed significant increase in AUC, k,, t/, tymax and decrease in Cp,y, compared
to those without Laminaria japonica diet. This might result from adsorption of glipizide on components of Laminaria japon-
ica, causing delayed absorption. Administration of glipizide in diabetic rats treated with Laminaria japonica diet showed
significant increase in t;; and ty,x, and decrease in C,,, compared to those without Laminaria japonica diet. This might
also result from adsorption of glipizide on components of Laminaria japonica, cavsing delayed absorption and flattened
blood concentration of glipizide. The oral glucose test showed that Laminaria japonica diet could lower blood glucose level
probably through either inhibiting the activity of disaccharidases, intestinal digestive enzymes, or delaying the absorption
of glucose. More studies should be followed to fully understand pharmacokinetic changes of glipizide caused by long-term

Laminaria japonica diet.

Keywords—Glipizide, Laminaria japonica, Diabets, Pharmacokinetics
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Japan), magnetic stirrer (Coming, USA), sonicator (Branson,
USA), (Eyela, Eppendorf  centrifuger
(Centrifuge 5415 C, Germany), shaking water bath (KMC-
1205SW1, Vision Co., Korea), pH meter (Orion Research
Inc., USA) %
& AMgEIgT,

aspirator Japan),

ultra-pure water system (Millipore, USA)
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Table I-Components of Diets

Component Normal diet(g) L. japonica diet(g)
Casein 20.0 20.0
DL-Methionine . 0.3 0.3
Cornstarch 15.0 15.0
Sucrose 40.0 40.0
Corn oil 5.0 5.0
Lard 10.0 10.0
a-Cellulose 5.0 -
Laminaria japonica - 15.0
Mineral mixture 35 35
Vitamin mixture 1.0 1.0
Choline bitartarate 0.1 0.1
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Figure 1-The structure of glipizide.
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Figure 2-HPLC chromatogram of glipizide (A) plasma spiked with
glipizide, (B) plasma spiked with internal standard, (C) 40-minute
plasma sample spiked with internal standard after oral adminis-
tration of glipizide (8 mg/kg) to rats.
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Figure 3—Concentration-time profiles of glipizide in normal rats (O);
Normal diet, (A); Coadministration with Laminaria japonica diet,
(C); Administration of glipizide 2 hours after Laminaria japonica
diet.

Table I1-Pharmacokinetic Parameters of Glipizide in Normal Rats

Figure 39l vehd 23 JHoz2ie Gesefsts st
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pozotocin®-2 §-=3F Tnrd HAFE ALg-ste] TiAu} 4
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7 F FEMAS Felz, BgHolst FelUAE A
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JeRigit, Akl e oiak A% TiAln Aol vla)

Concentration{mg/L)
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Figure 4—Concentration-time profiles of glipizide in diabetic rats
(O); Normal diet, (A); Coadministration with Laminaria japonica
diet, ([]); Administration of glipizide 2 hours after Laminaria
japonica diet.

Group (n=8) k, (hr™" ty2 (hr) Crax (g * M7 tnax (DI) AUC (ug * h - mi™)
A 0.47+0.288 10.7143.52 11.3943.15 4.85+1.06 240.74431.32
B 0.57+0.350 10.69+2.51 10.46+4.01 4.30+1.05 213.32426.66
C 0.37+0.104 3.45%1.12 12.7642.56 3.97+1.02 141.09£21.71

A: Coadministration with Laminaria japonica diet

B: Administration of glipizide 2 hours after Laminaria japonica diet
C: Coadministration with normal diet

Data: MeantS.D.

J. Kor. Pharm. Sci., Vol. 33, No. 2(2003)
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Table HI-Pharmacokinetic Parameters of Glipizide in Diabetes Rats

Group (n-8) K (hr™) tiz (h) Conx (g - mI") ts (1) AUC (g - h - ml)
A 0.5240.244 17.154£3.31 11.18+4.21 5.32+1.56 343.02+40.10
B 0.53+0.224 20.32+2.10 9.33+3.76 5.55+2.10 330.35+42.19
C 0.69+0.184 9.22+3.10 19.9244.75 3.59+1.78 34721+42.66

A: Administration of glipizide 2 hours after Laminaria japonica diet
B: Coadministration with Laminaria japonica diet

C: Normal diet

Data: MeantS.D.
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Glucose concentration{mg/dL)
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Figure 5-The oral glucose tolerance test in normal rats using Lam-
inaria japonica diet, (2); Laminaria japonica diet, (O); Glipizide,
(CJ); Control.
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Figure 6-The oral glucose tolerance test in streptozotocin-diabetic

rats using Laminaria japonica diet, (), Laminaria japonica diet,
(©); Glipizide, ({); Control.
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Figure 7-The effect of Laminaria japonica diet on body weight
change in rats, (@); Normal rat with normal diet, (O); Normal rat
with Laminaria japonica diet, (A); Diabetic rat with Laminaria
japonica diet, (L1); Diabetic rat with normal diet and glipizide, (H);
Diabetic rat with Laminaria japonica diet and glipizide.
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