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ABSTRACT

The Antiproteinuric Effects of Green Tea Polyphenol
on Cyclosporine A- Induced Acute Renal Injury in Mice

Park, Kyung Hee
Adviser; Chung, Chun-Hae M.D., PhD
Department of Internal Medicine,

Graduate School of Chosun University

Purpose

It has been reported that there is associatiotwds: cyclosporine(CsA)

nephrotoxicity and proteinuria. Green tea polyphefipepigallocatechin 3-O-gallate

(EGCG), has potent antioxidants. The aims of thigslyswere to investigate the anti-

proteinuric effects of green tea polyphenol on @sduced acute renal injury in mice.
Method

The mice (n=20) were divided into 4 groups (n=&igy); group 1 (control group) mice

were intraperitoneal (IP) injected 0.9% salinere$ at 4 day intervals, group 2 (CsA
group) mice were IP injected CsA 50 mg/kg 3 timed day intervals, group 3 (iNOS
group) mice were received in addition L-NAME 12 nifbdy subcutaneous injection 3
times at 4 day intervals. Group 4 (polyphenol gloopice were received CsA by IP

injection and green tea polyphenol 100mg/Kg by stdoreous injection 3 times at 4 day

i



intervals. The urine samples were collected to nmeasrine protein and creatinine. At
last day, upon sacrifice of the mice, blood sangpfor measurement of blood CsA level,
blood urea nitrogen (BUN), creatinine and nephmagtofor morphological study,
malondialdehyde and antioxidative enzyme analysis.
Results

The levels of BUN (20.2 5.2 mg/dL vs 18.9 6.4 mg/dL, p>0.05 ), serum creatinine
(0.45+ 0.33 mg/dL vs 0.32 0.29 mg/dL, p<0.01)and serum CsA level (5,432,089
ng/mL vs 5,765+ 1,320 ng/mL, p>0.05) of CsA group(group 2, onlyACsand
polyphenol group(group 4, green tea polyphenol withA) were no significantly
increased compared to control group(group 1). Ia tirine protein, there were
significantly increased in group 2 (28t6l1.1 g/kg/day vs 9.1 5.5 g/kg/day) compared
to group 1 and significantly decreased in groupl2.X+ 8.8 g/kg/day) compared to
group 2 but there were no significant increasenrenbmparison group 4 with group 1.
Renal tissue malondialdehyde level of group 2 vigsificantly increased compared to
group 1 but, there were no significant increasernmenbmparison group 4 with group 1.
In the histologic examination, there are proximabular necrosis and mild interstitial
inflammation in the kidney of mice after CsA injieet group but no significant
pathologic change in green tea polyphenol and L-NiAiRjected group.
Conclusion

This study provide that proteinuria is early sigrhee CsA induced nephrotoxicity and

is associated with lipid peroxidation and nitriddex production. Green tea polyphenol



treatment has significantly antiproteinuric effebis antioxidative effect in the kidney

from CsA-induced acute renal injury.

Key words

Green tea polyphenol, cyclosporine, proteinurigipaidant
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1. Mz & 9y
A. Green Tea Polyphenol
X FEE2 M EML0lo SXERE hot-water extracttEH S 0[50 F
E5Ich 74 ME2 polyphenol (57%), amino acid (11%¥2| 2 (maltose, fructose,
glucose) (9%), inorganic substance (kallium, caigimagnesium) (16%) caffeine (19}t
0|Z& polyphenol 2| FAMH22+= (-)-epigallocatechin  3-O-gallate (28.0%), (-)-
epigallocatechin (15.0%), (+)-gallocatechin (14.8%)-epicatechin (7.0%), (+)-catechin

(3.5%), (-)-gallocatechin 3-O-gallate (9.6%), (pigatechin 3-O-gallate (4.6%)Ct.

B. A& mice &H|2} X x|

>

ASE mice= CH=EAIOI21A (Damool Science, Daejeon, Koreld =& 2o nd

xZ 20 Ol2|2 FF= 20-25¢0I%|CH A2 4 #2E EFsI%=H 1 22

lm
N

i =2 (Control, n=5R Z Mz|Agx=E FZd

F0{SIUL, 22 AMOIZEEAZE

0

u

= F0i7 (n=H)2 = AIO|2ZAXZ 50 mg/kgsS SZU 3 Xt 4 & 2HHS=Z

035t 2M, 372 INOS inhibitor g F0{Z(n=5)2 & A{O|ZEAXZ 50 mg/kg

m

M

Z0] iINOS inhibitor (L-NAME, N-nitro-L-arginine-methykter, Sigmag 12mmol/L

fjo

I st2 330 HXM F0oistHCt 472 green tea polyphendll &F F0{Z(n=5)2
E AMO|2E2AxEZ 50 mglkg € SZ2E2 F0{gt = green tea polyphenof2
100mg/KgE 330l HHY 4 ZtHAS =2 S& 0[&Tt WstFALE &6l F0oi5HCH

Green tea polyphenoE ISt FAIEH Ol 7= €3 s & 2ot M5 ®XIStD
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SEf s AAE fIsto] M&EE =22 A=Z 1gm Z 0.1M potassium phosphate
buffer(pH 7.5) HH &= 715t ice jarollAl &2 StRUCE Ol homogenaté& 600x g Ofl

M 1022t A Z2let & 45N E F35H0] CfAl 10,000k gOollA 30=2 BA =

i
o
0%
_Ol
52

2|50 M4FH S B{2|1 mitochondria 222 #|5t0{ malondialdehyd
Ct. MalondialdehydeZ & 2 Buege S 3)2l 2= 0[&35t0{ working TCA-TBA-HCL

reagentES AFZ5I04 FHSIUCE & glutathione(GSHE Ellman 2H8 & 0 25t ct.

A

—

F

Zlo|  homogenate OflA] Catalase, superoxide dismutase(SOD), glutathione
peroxidase(GPx), glutathione reductase(GR), glitaghS-transferase(GSE) 2+t 54

F
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=
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c. Wz AN

SENSIA{0l B OIHO|Z HAIE AASIICH EES WM 2usiof
10% EN E=2 8% DM ofg T 222 MESD AF = 3

4pume| 2HH S 0FHS0{ hematoxylin & eosin(H&E)Z! periodic acid-Schiff (PAS)E A4



fjo

A AISELD x1002F %400 310|Z Alofol A 2tESHRIC

DRI Zote| SHEA EA2 SPSS(Statistical Package for Social Science v)10.0

£ 0| Z35t%eH, 2& Zitc o+EFEHA(mearSD)E 7|=5IRUCt 2 2242

I
i
10

HAx[el H|I= Mann-Whitney test2} Kruskal-Wallis test& O| &3t 11, &

BDYUS 95% A2 T7ie 2 LS



. &3}

1. 83 BUN I} 3ajolEld gt
X35t ct (ADVIA 1650,

MI|s At XIEE2AM E€F BUN ot JotElds &M
Bayer, USA).CH =Z0o|AM €& BUN 2 (19.1+ 5.6 mg/dLp|2 & creatinine2

. €& BUN I} FaotE|d

2 TolM SAEES

(0.38+ 0.25 mg/dLp| At e =
2o|x| 2etch (Table 1)

2 olo= HEE =X

2. 83 Alo|22AZE ST HAl

HStRACE AlO[2=

ok
>~
[
iy
Hu
[>
Hel
ru
Ol
H1
mj
JIHI
OII

AOIEZ2AZE FoiZoM €A
ST = (5,432+ 1,089 ng/dL) 0|

net
0%t
P
[
muju
U
|>
Hel
ru

Azl B S0 ZofA

(5,621 + 1,289 ng/dLyt green tea polyphendsi & F0i

2 ST
o=

iNOS inhibitor & &
T AO|ER2AEE = F0{F0| H|st] SH EA

(5,765 = 1,320 ng/dLY{IM =
gi2ich. (Table 2)

=l

o
o
rir
[

ZE AFHZM 2 % Ct (Cobas Integra 800, Roche,
=l

M= (9.1 5.5 g/kg/day¥i 204, A0S 2AXLE

oo (28.6x 11.1 g/kg/day),

olof A d&stie
=04

iINOS inhibitor & £F0{7(18.5+ 9.4 g/kg/day}| A1 2} green tea polyphendt &



T(12.1+ 8.8 g/kg/dayil M AIO|Z2E2A X B ChE F0{Zol| B[S0 22RH &35t

iﬂ

, 53| green tea polyphend & FOo{ZoA Hat =0 dHlah Flst St

2740| g8 X2 3[FE Yt (Figure 1)

4, MZE =F 2| malondialdehyde
X| & npptsE X EE2A malondialdehydeE ZX35tQUCE €& malondialdehydes =
= M4t tf=Zo|ME= (0.80 + 0.21 nmol/img protei} 204, AO|E2AZE CH=

FoiFoM= =0 d|stod 2eUA MEsU2nd (253 £ 0.94 nmol/mg

protein), iNOS inhibitor# & £0{7(1.12 £ 0.34 nmol/mg protei®)| A{2} green tea

polyphenol € F017(0.99+ 0.32 nmol/mg protei®j| Al AO|E2ZA XL ChE F0§
ol H[Sto] 2o[UA| ZAsR T MM ol Hlsh Foldt 3ot A2 A

Ct. (Figure 2)

S 31 oSt K| E2M glutathione(GSH), Catalase, superoxide dismut&3BjS
glutathione peroxidase(GPx), glutathione reduc@Rg( glutathione-S-transferase(GE)
2+2t ZEXYSIQUCE GSHE AfOI2Z2AXEl ChF F0{ZoM HEZo| H]st0] 2|2
UA A5 204(p<0.05), green tea polyphengli & F0iZ0A AO|Z2ZAEE
= F0iFof H[stod 2|2 UA 3 F =} CHp<0.05). TiLt, HAF i =Fof Hisf

SR = A2 O 22 & EQUCh AO[22AxE HHE FOo{ZoA

Ne}



catalase, superoxide dismutase(SOD), glutathioneroxmase(GPx), glutathione
reductase(GR), glutathione-S-transferase(GSF =7+ M A CH=Z0ol| H|St0{ 2[2[RY
A ZpA204(p<0.05), 0l e &4 AKX 7[=2 green tea polyphend & F 010

Moolo A oeE S ZHESIQUCE (Table 3)

6. AlF He|x=EZHA Zuf

AO|22AR2 e FoiFM= 29 MEaE0] FFHU20 ol FHS
2 dRrset g5 MEZSo| Ag=0 UAUCE 2Lt green tea polyphends & F
oiZoM= Ol2fst 2SS Fol 8 £ U2 Mo =D FALSE 27

HERAcCt. (Figure 3)
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Table 1. The effect of green tea polyphenol on serum creatinine and blood urea nitrogen

in CsA-treated mice.

Serum BUN Serum Creatinine
(mg/dL) (mg/dL)
Group 1
19.1+56 0.38 £ 0.25
(Control)
Group 2
20.2+5.2 045+ 0.33
(CsA)
Group 3
20.3+5.8 041+ 0.18
(CsA +iNOSI)
Group 4
189+ 6.4 0.39+0.29
(CsA + green tea polyphenal)

CsA : Cyclosporine-A, iINOS | : inducible nitric oxide synthase inhibitor, BUN : blood
urea nitrogen.
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Table 2. The effects of green tea polyphenol on serum CsA level in CsA-treated mice.

Serum cyclosporine

(ng/dL)

Group 1 NS
(Control)

Group 2 5432 + 1089

(CsA)
Group 3 5621 + 1289
(CSA +iNOS)
Group 4 5765 + 1320
(CsA + green tea polyphenal)

CsA: Cyclosporine-A, iINOS| : inducible nitric oxide synthase inhibitor

12




Table 3. The antioxidant effects of green tea polyphenol in CsA-treated mice.

Group 4
Parameter
G(rglérr)]t%ol) Gm(lég/f) (gstglipm?’os ) | (CsA+greentea
polyphenol)
GSH . . .
240 + 8.0 60 + 5.2 183 + 11.5 201 + 12.3
Catalase 647 + 32 | 425+ 20 | 554 + 23" | 598 + 2.3
SOD 555+ 15| 30.7 + 1.1 50.1 + 1.27 578 + 1.7°
GPx . .
160.4 + 85| 1151+ 7.5 | 148.7 + 81 | 170.1 + 9.7
GR . .
15.3 + 0.33]| 588 + 0.22 | 9.21 + 0.28" | 12.1 £ 0.29
GST 120 + 7.4 99 + 8.8 115 + 5.1 118 + 6.5°

CsA: Cyclosporine-A, iINOS| : inducible nitric oxide synthase inhibitor
GSH : glutathione, SOD : superoxide dismutase, GPx : glutathione peroxidase, GR :

glutathione reductase, GST :

glutathione-Stransferase. *p<0.05 compared CsA group

with control group; **p<0.05 compared iNOS inhibitor and green tea polyphenol group
with cyclosporine group

13
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Figure 1. The effects of green tea polyphenol on urine protein amount in
CsA-treated mice. The 24hr proteinuria level were increased in kidney with
cyclosporine-A group but significantly decreased in iNOS inhibitor and green tea
polyphenol group. * p<0.01 compared CsA group with control group; **p<0.01
compared iNOSinhibitor and green tea polyphenol group with cyclosporine group.
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Figure 2. The effects of green tea polyphenol on CsA-treated lipid peroxidation
in mice kidney. The malondialdehyde level were increased in kidney with
cyclosporine-A group but significantly decreased in iNOS inhibitor and green tea
polyphenol group. *p<0.01 compared cyclosporine group with control group;
**n<0.01 compared iNOS inhibitor and green tea polyphenol group with cyclosporine

group.
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Figure 3. Light microscopic findings of mice kidney (PAS staining). (A,B) 0.9% saline
injected control group(C,D) CsA injected group(E,F) CsA and L-NAME (iNOS inhibitor) injected
group (GH) CsA and green tea polyphenol injected group. Micopic magnification (A,C,E,G) &)
(B,D,F,H) 100. There are proximal tubular necrosis and mildrsttéal inflammation in the kidney
of mice after CsA injection (C,D) but neignificant pathologic change by green tea polyphen
injection(E,F) and L-NAME injected group(G,H).
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