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Phospholipase Az Activity and Lipid Peroxidation in Liver Microsome of
Streptozotocin Induced Diabetic Rats

Soon-Jae Rhee' and Jeong—Hwa Choi

Dept of Food Science and Nutrifion, Catholic Umwersity of Taegu-Hyosung, Taegu 712-702, Korea

Abstract

The purpose of this study was to invesligale phospholipase Az activity and lipid peroxidation in
streptozotocin induced diabetic rats. Sprague-Dawley male rats weighting 300: 10gm were randomly
assigned to normal and STZ-induced diabetic group. Diabetes was induced by intravenous injeclion
of 55mg/kg of STZ in sodium citrate buffer(pH 4.3). Animals were sacrificed at the 6th day of diabetic
states. Body weight gains were lower in DM group. Phosphatidylcholine hydrolysis in liver was not
significantly different between two groups, whereas phosphatidylethanolamine hydrolysis in liver was
increased by 6325 in DM group comparing with that of normal group. Liver microsomal phospholipase
Ay activity and level of TBARS was increased by 91%, 109% in DM proup compared with that of normal
group, respectively. The present results indicate that phospholipase Az activity is specific to PE hydro-
lysis, leading to lipid peroxidation process in STZ induced diabetic rats.
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Table 1. Composition of basal diet

Ingredients Basal diet(g/kg diel)
Com starch” 668
Casein” 180
DL-methionine” 2
Corn oil” 50
Vitamun mod” 10
Salt mix” 10
Celiulose” a0

keal/kg 3850

1'Pung jinn Chem Co.

Y1 actic casem, 30 mesh, New Zealand Dairy Board. Well-
mgtou, N.Z.

Slgma Chem. Co.

JDong Bang Ol Co.

MWilamin mix According to NRC(13)

per kg of dict. thiamin-FICl, 20mg, ribaflavin, 2lmg. pyri-

doxane, 20mg: mcotinic acid, 90mg: d-caloium pantothe-
nate, 60mg; folic acid, 10mg, biotin, lmg, menadione, 15
mg- vitamin Bi2(0.1% trilurate in mannitol), 20mgs re-
tinyl acetate, 2,000IU; cholecaleiferal, 1,000IU, cheoline, 15
g; inositel, 0.1g; vitamun C, 0.9g: p-anmno benzoic acid,
0.)g; dl-a-tochopherylacetate, 10mg

¥5alt mix: according to Haper's(13)

per 100g of salt mixture: CaCQ;, 30 0g, CaHPC,. 7.5g:
FoHPO,, 32.2g: NaCl, 16 7g, MgSOy - 7H:0, 10 2g, [erric-
trate, 2.70g; MnS0y, 051 g, K1, 70mg- CuCl: - SHXD. 3omg,
ZnCls, 2mg: CoCla « BHEQ, 5mgs (NHakeMorOy - 4H:0, Smg

7JSigma Chem Co.

CMC(Sodiumn carboxyl methvl cellulose, non-nutritrve
fiber)
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Fig. 1. Thin layer chromatogram of various kinds of
phospholipid.
1: L¥sophosphatdylcholine, 2 Splungomyelines, 3° Ph-
osphatidylcheline, 4 Lysophosphalidylethanolamine,
5: Phosphatidylinositol, 6 Phosphatidylserine, 7: Fho—
sphatidylethanolarmne, 8! Phosphatidic acid, 90 Car—
diolipin, 10: Unknown

(3 Phospholipid ##}5-9] £=

Phospholipid®] 2| 2208 TLCE Felsigled,
17 7)) &= chloroform : methanol @ acetic acid=
6525 10:% A8l =2, 22} A A &0 2.3 chlorofo-
rm : methanol : formic acid(88%)=65 : 25 : 102 A&
shedct

TLC plate MERCEA}4] 5721 ¥ (20cm * 20cm, sili-
cagel 60, without fluorescent indicator)-& AF8-8} 5] 22
L2 AN F b ninhydrine® 9h4.4 7}
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Table 2. Body weighl gains, food intakes, and food efficiency ratios of rats

Body weight gain Food intake Liver weight
Groups Y tneks) (g/4wks) FER (o108 B
L B __ Before STZ m;_e_cﬁ)_n_ _____ o
Normal 200.0+26.06™ 351.3150.88™ 0.5810.02%F
DM 2450+12.25 4432+ 1830 0.55+0.02
R - After STZ injection (g/6days) o ~
Normal 17513298 73.1+14.69% 0.25+0. 045‘ 413+90.15™
DM -25,0+7.64" 1066+ 26.77 ~0.47 024" 3.641+0.31

All values are mean=SE(n=10}

Values within a column with different superscripts are significantly different at p<0.05 by Tukey's test

MNot significant
FER: Food Efficiency Ratio
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Fig. 2. Changes of PC hydrolysis during incubation.
All values are mean® SE(n=10)
Values within a column with differenl superscripts
are significantly different at p<0 05 by Tukey'test.
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Fig. 3. Changes of PE hydrolysis during imcubation.
All values are meantSE(n=10)
Values within a column with different superseripls
are significanlly different at p<0.05 by Tukey lest

OPC hydrolysis(%)
M PE hydralysis(%)

Narmaf oM

Fig. 4. Phosphatidylcholine hydrolysis and phosphati—
dylethanolamine hydrolysis in liver microsome
of streptozolocin-induced diabetic rals.
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Table 3. Phospholipase Az activily and thiobarbituric
acid reactive subsiance in Jiver of streptozo-
tocin—-induced diabetic rats

Cirotns PLA: TBARS
D (dpm/mg protein) (MDAnmol/mg protein)
Mormal 4305=275" 1.85320.16"
DM 822 31206 388013

All values are mean™ SEn=10)
Values within a column with different superscripts are
significantly diflerent at p<0.05 by Tukey's test
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