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Renoprotective Effects of Green Tea Extract and Gemigliptin
on Acute tacrolimus—induced Nephropathy in Mice
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ABSTRACT

RenoprotectiveEffects ofGreen Tea Extract and
Gemigliptin on Acute tacrolimus—induced

Diabetic Nephropathy in Mice

Yoon Young MIn
Advisor: Prof. Kim Hyun-Lee M.D.
Department of Medicine,

Graduate School of Chosun University

Background : It has been reported that the proteinuria is an early predictive marker in
detection of tacrolimus (TAC) nephrotoxicity. The aim of this study was to
investigate the renoprotective effects of green tea extract (GTE) and dipeptidy!
peptidase IV (DPP IV) inhibitor gemigliptin on TAC—induced acute nephrotoxicity in
mice.

Methods : The mice (n=30) were divided into 5groups (n=5/group); control group
were intraperitoneally (IP) injected 0.9% saline, TAC group were IP injected TAC2
mga/kg, DPP IV inhibitor group were given inadditiongemigliptin20 mg/kg (G20) by

oral gavage. TAC-GTE group were given TAC by IP injection and GTE 100 mg/kg by
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subcutaneous injection. TAC-GTE-G20 group were given with same dosages.
Results : The 24 hours urine protein amounts were significantly increased in TAC
group compared to control group and significantly decreased in TAC-GTE-
G20group compared to TAC group. The nitric oxide (NO) production by TAC was
significantly suppressed by EGCG and gemigliptin in management. Renal tissue
malondialdehyde level was significantly increased in TAC group compared to control
group and significantly decreased in TAC-EGCG-G20 group compared than that of
TAC group. The renal function and antioxidant enzyme activities were significantly
suppressed in TAC group compared with control group and restored in EGCG and
gemigliptin treatment group.

Conclusion : GTE and gemigliptin treatment has beneficial antiproteinuric and

renoprotective effects on TAC-induced acute renal injury in mice.

Key word : Tacrolimus, Dipeptidylpeptidase IV inhibitor, Renoprotective, Green tea

extract
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UCt. (24.88+3.30 mg/dL vs. 92.52+16.74 mg/dL, p = 0.08). GTE S0
(43.74+5.02 mg/dL p = 0.08 )3t Gemigliptin £0=(33.04+£5.57 mg/dL p
= 0.08), GTE + M EZGemigliptin £0{=(30.10+£5.63 mg/dL p = 0.08 )
GTE + D EZGemigliptin £012(25.6+1.98 mg/dL p = 0.08 )2 GTE 2

gemigliptin £ & 2% Tacrolimus 20l HlotH ES2AE I KR2IGHA

2% JdOtElY g2 EIAZ2RAZOM WEZ0 HISHH =26HAH Sotot
*qCH (0.17£0.01 mg/dL vs. 1.49+£0.26 mg/dL, p = 0.08). GTE E0z
(0.35£0.07 mg/dL p = 0.08), Gemigliptin &0 =(0.26+0.03 mg/dL p = 0.08),
GTE + M&ZGemigliptin £0=(0.26+0.04 mg/dL p = 0.08), 08
Gemigliptin £0{7(0.23+0.05 mg/dL p = 0.08 ) 25 E& A OtEIL 2t0l
EIF2elRAZUHAM HEZ220 HIGHH 22 SHHl 2 A0HALH (Table 1)
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Table 1. Creatinine, BUN Z 1}

BUN Creatinine
Control (n=5) 24.88+3.30 0.17£0.01
tacrolimus (n=5) 92.52+16.74" 1.49+0.26"
GTE (n=5) 43.74+5.02" 0.35+0.07"
Gemigliptin (n=5) 33.04+5.57"1 0.26+0.03™
fT;gEét Gemigliotin (n=5) 30.10+5.63"" 0.26+0.04™"
GTE

+ DE2F Gemigliptin (n=5)

25.6+1.98" M

0.2340.05""

" P =0.008 Compared to control group

" P = 0.008 Compared to Tacrolimus group

T 1 < 0.05 Compared to GTE group

tp=0.032 Compared to Gemigliptin group
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Table 2. 24hr urine total protein amount

Groups 24hr total protein amount
Control (n=5) 144+19.80
Tacrolimus (n=5) 535.3+105.08
Gemigliptin (n=5) 258.33+47.01
GTE + & Gemigliptin (n=5) 171+£30.10

P=012 RodotXls EUAS

_1 1_

Collection @ chosun



100

80

60

40

20

BUN (mg/dL)

Control

TAC TG D TGd TGD

Figure 1. Blood urea nitrogen level in mice. TAC, tacrolimus; TG, tacrolimus + green tea extract;

TD, tacrolimus + DPPIV inhibitor; TGd, tacrolimus + green tea extract + low dose DPPIV inhibitor; TGD,
tacrolimus + green tea extract + high dose DPPIV inhibitor.
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Figure 2. Serum creatinine level in mice. TAC, tacrolimus; TG, tacrolimus + green tea extract; TD,
tacrolimus + DPPIV inhibitor; TGd, tacrolimus + green tea extract + low dose DPPIV inhibitor; TGD,
tacrolimus + green tea extract + high dose DPPIV inhibitor.
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Figure 3. 24hr urine protein amount in mice. TAC, tacrolimus; TD, tacrolimus + DPPIV inhibitor;

TGD, tacrolimus + green tea extract + high dose DPPIV inhibitor.
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Figure 4. Morphologic findings of mice kidney (H&E, X400). Mice were subjected to saline
injected group (Control, A), tacrolimus injected group (TAC, B), tacrolimus plus green tea extract group
(TACHG, C), tacrolimus plus Gemiglipin group (TAC+DDP, D), tacrolimus plus green tea extract plus low
dose Gemiglipin group (TAC+G+ddp, E), and tacrolimus plus green tea extract plus high dose Gemiglipin
group (TAC+G+DDP, F)
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Figure 5. Morphologic findings of mice kidney (H&E x 400) A : control group, B : Tacrolimus

group. Tacrolimus group: Reversible injury showing surface blebs, swelling of tubular epithelial cells,

increased eosinophilia, and occasional necrosis (loss of nuclei, arrow)

_1 6_
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Figure 6. Morphologic findings of mice kidney (H&E x400) A : GTE group, B : Gemigliptin

group. A and B Reversible injury showing surface blebs and swelling of occasional epithelial cells
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Figure 7. Morphologic findings of mice kidney (H&E x 400) A : GTE+low dose Gemigliptin

group, B : GTE+high dose Gemigliptin group. A and B No significant pathologic changes compared with the

control group
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TAC TD I TG SGdE G

Figure 8. Western blot analysis of pS3 protein expression. TAC, tacrolimus; TG, tacrolimus +
green tea extract; TD, tacrolimus + DPPIV inhibitor; TGd, tacrolimus + green tea extract + low dose
DPPIV inhibitor; TGD, tacrolimus + green tea extract + high dose DPPIV inhibitor. In Tacrolimus group
(TAC) group, p53 protein expression was lower than that of control group(C). In TD group, TG group, TGd
group, and TGD group, p53 protein expression was increased than that TAC group.
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C TAC TD TG TGd: SEEs

Figure 9. Western blot analysis of BCL-2 protein expression. TAC, tacrolimus; TG, tacrolimus
+ green tea extract; TD, tacrolimus + DPPIV inhibitor; TGd, tacrolimus + green tea extract + low dose
DPPIV inhibitor; TGD, tacrolimus + green tea extract + high dose DPPIV inhibitor. In Tacrolimus group
(TAC) group, BCL-2 protein expression was highrer than that of control group(C). In TD group, TG group,
TGd group, and TGD group, BCL-2 protein expression was decreased than that TAC group.
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HBANZCZM SHEHSS ol A0l SEIJUCH [Joo KW et al., 2013; Park

C et al 2007; Marques C et al 2014]. DPP IV MMl AKX 2 AN
O Ols2 Y1 F ot HAMCHAH L AIOIEIICIl MAIS ZAAH &
=z A28 do7|= As & £ U

=Xt2l polyphenolic catechin= epigallocatechin-3-gallate(EGCG)Jt %0l
SR QUCH H2 ARSU AN EGCGIH S2 RLUHM BESHES ote 212
2 L2tATH [Miwa et al., 2004; Nobrega MA et al., 2004; Sahin K et al.,
2010]. £ AHIWAM EGCGS =201 Ot=4JIt &l AMEEAS SHA
2 EHEU= A0 JUJYALE Sahin S nuclear factor eythroid 2-related
factor 2-mediated 2! HO-10| &tgt AEALL SSEISUHA SatgteAE O
E=0 0 HO-10l d&¥S E3otes =RE HES ot AS LOHHRULH
[Sahin K et al., 2010].

ol AEZIMUA R2l= Green tea extractt DPP-IVRIMI MO Ef 322l F

A R SHMRBEN AU SHE LEEZ &2 = JRUCH 2l DPP-IV

AMHE s=It ==+5 =d MR UHYE 2 = UAALL

of == g2 o= A2z LM UL &HZ neutralizing anti-TGFB1
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antibody 2 FAF AlIAZCE 23 REE £2A0| SHEZUCE [Islam M et al.,

2001]. DPP-IV ANN T EIAZ22RA RY AT K39 24sE U=

Ja
00
o

ol A2 ML AN S2 2E0lA Olgt 2SS E/CH [Joo KW et
al., 2013].
Reactive oxygen species(ROS)0l 2lof AMSIAEYHAI LMol=s 212

cyclosporine R AI&&EAS common pathwayE 2edMd RUCEH [Yoon HE et al.,
2009]. &2t L= It EBIAZ2RA XZE oA & B AHA free
radical &4H0] SototD ME NZES |SEotn AMES 2XH JIsH &4 ¢
MAIZICH Ol HE ot DPP IV AXAMIL BHA2RA | AEAD AHE
KZA SES 0lX= W= LIEHGCH

OPP-IV LHIADIL eleel RIZEE SHM CES HES SIS tsdT U

o

He2 Lotk deld EFE =20 M DPP-IV 42 hypoxiaE SEaot Ol

A

nio

EF3l A XQ!I hypoxia—induced factor-1& Zoll &0lot4C [Eltsching H

ol

O GLP-12]

ol

et al., 2006; Dang D et al.,, 2008] <&t DPP-IV SHHM=Z ¢

[

bioavailabilityJt SItotH =l Ch. d2ld GLP-12 AASctE |8 AE &40

AN DPP-IV 2 HHIE AMEsIES [ GLP-1 0| antiapoptotic effectS LIEILIA|
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