mE ] 2 25 A A 2

REE et 33(7) 0 725-732, 2000

g 7h=F

5 Ao AS Ao

1ol

n[ %= %=} Catechin®] <33

e TR

YR e A FY e

AlAThE L el whehE Al as ll’-:“l,

A

‘ "5‘5 o]

HEAY - olmAl

B oA B i) et e R e BT P B

AT e

Effects of Green Tea Catechin on Renal Dysfunciion in Chronic Cadmium Poisoned Rats

Choi, Jeong-Hwa + Park, Keun-Yong”
- Kim, Yong-Jin®™

Park, Won-Kyun"

- Song, Dac-Kyu

?. Bae, Jae-Hoon”

- Rhee, Soon-Jae’

Departient of Food Science and Nutrition, Catholic University of Taegu-Hvosung, Kyongsan 712-702, Koren
Depariment of Internal Medicine,” School of Medicine, Konvang University, Taejeon 705-717, Korea

Department of Physiology,®
Department of Pathology,”

Keimyung University, Scheol of Medcine, Taegu 700-712, Korea
Medicine colleage, Yeungnam University, Taegu 705-717, Korea

ABSTRACT

The purpose of this study was to investigate the cffects of green tea catechin on renal dysfuncrion and blood pressure change in
chronic cadmmum pomsoned rats, Sprague-Dawley male rats weighing 1004 10g were randomly assigned to ane normal group and
three cadminm posoned groups. Cadminm groups were classified to catechin free diet{Cd — 0C group), 0.25% catechin diei{Cd - Q.
25C group) and 0.5% catechin diet{Cd - 0.5C group) according to the levels of catechin supplement. Animals were raised for 20
wecks, Cadmium were supplied as drinking water of 50ppm Cd**. Morphological changes shown through a light microscope and
an electro- microscope revealed the mitochondria and tubule epithelial cell edema in Cd - 0C group, but they were alleviated in
catechin supplementation. The urinary P,-microglobulin that measured to observe the glomerular injury were higher in Cd-
poisoned groups than in normal group, but they was lowered by catechin supplementation. Glomerular filtration ratios(GFR) in Cd-
poisoned groups were significantly lower than in normal group, but that of catechin supplementation group was sinular to normal
group. This suggested that catechin protected the kidney from the functional damage. Angiotensin converiing enzyme{ACE)
activity and blood pressure(BP) in Cd-poisoned groups were significantly higher than in normal group. Heart rate was tended to
increase in Cd-poisoned groups. The vesults indicate thar green tea catechin supplementation on chronic cadmium-peisoned rats
normalized the renal dysfunction and blood pressure system. (Korean J Nutrition 33(7) © 725~-732, 2000)

KEY WORD3: catechin, chronic cadmium-poisoned rat, renal dysfunction, blood pressure.
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Tahle 1. Classification of experimental graups

Catechin Cadmium
(% n diet) {50ppm Cd in drinking water)
Normal 0 -
Cd-0C 0 +
Cd -0.25C 0.25 -+
Cd-0.5C 0.5 +

*Experimental and control groups fed with or without 50ppm Cd
(CdCl, - 1/2 H.O) in drinking water, respectively

Normal. Cd no treatment

Cd-0C. Cd treatment, catechin free diet

Cd-0.25C" Cd treatmenl, catechin supplementation{C 25% catechin
diet}

Cd-0.5C: Cd treatmenl, calechin supplementation(0.5%
diet)
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Table 2, Composition of basal diet

Ingredients Amount{ghkg diet)

Com starch” h6d
Casein™ 180
DL-methionine® 2
Corn ail® 50
Salt mixture™ 40
Vitamin mixture® 10
Cellulose™ 50

kcalkg 3850

Pung Jin Chem. Co., Seoul, Korea

Lactic Casen, 30 mesh, New Zealand Dairy Board, Wington, N. Z.
Sigma Chem. Co., St. Louis, Missoun, U.5.A

Dang Bang Qil Ca., Seoul, Korea

5) AIN-76 Salt mixturelgrkg mixture) Calcium phosphate, dibasic
{CaHPQ, » 2H0) 500, Sodiwm chlande(NaCl) 74, Potassium citra-
teminohydrate(K;CiHsQ; - HaO} 220, Potassium sulfate(K.50,) 52,
Magnesium oxideiMgO} 24, Manganious carbonate(45 —48% Mn)
35, Ferric cilrate(16 - 17% Fe) 6, Zinc carbonate(70% ZnC) 16
Cuppric carhonate(53 — 55% Cu} 0.3, Potasium iodate(KIOx) 001,
Sodium selenite(Na5e0;  5H.000.01, Chromium potassium sulfate
(Cri(SO4); + 12H.0) .55, Sucrose finely powedered, to make 1,000
6) AIN-76 vitamin mixture(mg/kg mixture) : Thiamin - HCI 600, Ri-
boflavin 600, Pyridoxine - HCl 700, Nicotinic acid{nicotnamide n
equivalent) 3,000, D-calaium pantothenate 1,600, folic acid 200, D-
biolin 20, Cyanocobalamin{Vitamin By} 1, Retinyl palmitate or ace-
tate(Vitamin A) as stabilized powder to provide 400,000 1U vitamin
A activity or 120,000 retinol cquivalent, DL-o-tocopheryl acetate 5,
000 [U, Cholecalciferolt100,000 IU, may be in powder form) 2.5,
MenaquinoneiVitamin K, Menadiane) 5, Sucrose finely powdered,
to, make 1,000

7) Sigma Chem. Co. CMC{Sodium carboxyl methvl cellulose, non-
nutritive Nher), St. Louis, Missouri, U.5.A

1)
2
3
4)
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ofEE g 3] (40~60nm) 2] TH S e
1HLE A Crids] £35le] Watson™ 2 Reynolds
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A 2]8}e] Hilachi H-600 §3}228u] 7 (Japan)
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Fig. 1. Light micraphotographys of renal

A} Nermal group. Glomerulus 1s encased wilh Bowman's capsule. The proximal tubules are packed with very scanty amaunt of mierstitium,
The cytoplasm of whbules are eosinophilic and have basally siated nuclei. BY Cd -~ 0C group fed catechin free diet, cadmium treatmenl,
Some of proximal tubular epithelial cells are vacualated by edema and others are attenualed. Glemerulus s preserved well. C) Cd - 0.25C
group fed catechin supplementation(2.5g/kg diel), cadmium treatmenl. Edematous changes in praimal tubular epithelial cells are decreased
when compared with Cd - 0C gioup D) Cd - 0.5C group fed catechin supplementalion{5g/kg dief) cadmium treatment Edematous changes
in proximal tubular epithelial cells are decreased but the degree is nol significantly differentialed to of Cd - 0.25C group.
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Fig. 2. Electron micropholographs of renal tissue i chronic cadmium administered rats.

A) Normal group, Sruface of epithelial cells have tall bruch border and basal lamina infalding in the basement membrane region. B Cd -
DC group fed catechin free diet, cadmium treatment. Cytoplasmic edma causes irregular arrangement of organelles.The number of lyso-
somes are increased remarkably. Brush border 1s attenuated. C) Cd - 0.25C group fed catechin supplementation(2.5g/ke diet), cadmium treal-
ment. The edema is markedly decreased and the arrangement of mitochonodria 1s quite normlized The number of lysosomes are dereaserd
significantly. D) Cd - 0.5C group fed catechin supplementation{Sg/kg diet), cadmium treatment. Edematous changes are guite dimimised but

nol significanly different from Cd - 0.25C group.
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Fig. 3. Effects of green tea catechin on urinary B-microglobulin lev-
els in cadmium administered rats for 20 weeks.

Values are the means + SEin = 10). Those with different super-
script letters are significantly different at p < 0.05 by Tukey's test.
The experimental conditions are the same as Table 1.
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Fig. 4. Effects of green tea catechin on GFR levels i cadmium ad-
ministered rats for 20 weeks.

Values are the means = SE(n = 10). Those with different super-
script letters are significantly different at p < 0 05 by Tukey's test
The experimental conditions are the same as Table 1.
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Fig. 5. Effects of green tea catechin on serum angiotensin con-
verting enzyme(ACE} activilies in cadmium administered rats for 20
wegks.

Values are the means £ SE{n = 10). Those with different super-
script letters are significantly different at p < 0.05 by Tukey's test.
The experimental conditions are the same as Table 1.

Table 3. Effects of green tea catechin on hlood pressure and heart
rate changes in cadmium administered rats for 20 weeks

Blood pressure Heart rate
Croup svstale dinstole (beatshmin)
(mmidg}
Mormal 10800 = 7.24° 79004 158° 18033 + 19.01™
Cd-0C 12520 + 4.84° 8840+ 178" 19344~ 59]
Cd-025C 11450+ 7.44” 8033 + 439" 19167 + 18.09
Cd-05C 1036 -+ 10.67" 7560 + 6.44 18840+ 7.70

All values are mean & SE (n = 10)

Those with different superscripts in the same column are signifi-
cantly different at p < 0.05 by Tukey's test

The experimental conditions are the same as Table 1
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