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[ABSTRACT] Objective To analyze the effect of linagliptin on the expression of periostin and
transforming growth factor-g1 (TGF-B1) in the process of renal tissue fibrosis in type 2 diabetic rats, and
explore the anti-inflammatory and anti-fibrotic protective mechanism of linagliptin on diabetic
nephropathy. Methods Totally twenty-four SD rats were injected with streptozotocin in intraperitoneal to
replicate the type 2 diabetes rats, and another 12 SD rats were injected with the same dosage of citrate
buffer as the control group. The type 2 diabetic rats were randomly divided into two groups: model group
and treatment group. The rats in the treatment group were continuously given liggliptin (10 mgekg'd™) for
12 weeks, and the other two groups were given the same amount of normal saline. The pathological
changes of renal were observed by HE staining and Masson staining. Immunohistochemistry and RT-PCR
were used to detect the expressions of periostin and TGF-B1 protein and mRNA levels in kidney tissues of
rats, respectively. Results HE staining showed that compared with the control group, there were a large
number of inflammatory cells in the renal stroma in the model group, while there were less inflammatory

[E&E ] SEAR(1984—),
[E{E{E&] 3KJEB8 (1970—),

Rt ERED ARAM: BRESHBHODEHLE. E-mail: 82295788@gg.com
EEER CARSE: BRBHMODEHLE. E-mail: 770930017@gg.com

i I ]



136 LIS R SELE E S Laboratory Animal and Comparative Medicine

Apr. 2022, 42(2)

cells in the treatment group. Messon staining showed that compared with the control group, there were
more collagen fibers in renal interstitial in the model group, while the collagen fibers in the treatment group
was not obvious. Immunohistochemistry and RT-PCR showed that compared with control group, the
protein and mMRNA expressions of periostin and TGF- 1 in rat renal in model group were significantly

increased (P < 0.05), while they were decreased in treatment group (P < 0.05). Conclusion

Inagliptin

maybe reduce the protein expression of periostin by inhibiting the overexpression of TGF-B1 in the kidney
of type 2 diabetic rats, and slow down the progression of renal fibrosis.
[Key words] Inagliptin; Diabetic nephropathy; Renal fibrosis; Periostin; Transforming growth factor-g1;

Rats

WEPRIREFR  (diabetic nephropathy, DN) 2R IR
REL. BmENMIMEFRE, HEERINEE
gAYl RERBRNERER, 2REEH B
TR EERRZ — M, SR 4L AR AR B AL
& 1 FFE 1S A e e R s M MBS U, IR R
MRS AR, A TBER B A 454 1o Bt
EH (periostin) E—FhafiyMNEREH, R AIMIE
1R58. TAE KRG RE J1H B4R o B4 A PN LRk K
BHETE e BIMEDNURHRT 4T R RS
BRE A AR, B B R 2R AR T
Z 5B Ea4eir B, B4 KEF-B1 (transforming
growth factor-B1, TGF-B1) &5 (& &R A EER
MRFz—, WEHRZERAMESES WA EA 2R E
Vi ThRe AR+, 72 B BEAT 4 it R A R 4%
HEMEHIEM . FIHEFNT (Inagliptin) & —# Ak
FAkEE 4 (dipeptidyl peptidase—4, DPP-4) I, iH#
i R PR A ] DPP-4 SRE T 1A, A —EmM
B AR ER o ZRSEES DL 2 OB R KRR AR ke
G, MEEHLAFHeb R P EIEE H A TGF-B1 HY
RIEZA, CLRAESITT RS =X P NMETR 2
RIKSE, RTTHE PRI B T BT I ARk -

1 ¥H5REE

11 sER#H
111 ZIzh¥)

HEPESD KER36 H, R 230~250 g, HIPHFE
ERIKFSZ0 s [SCXK (JI1) 2018-17] #24,
PR SIS ) [ESh 75 2401115, (RFFTFIM
ERIAZESLIeZH0 [SYXK (JII) 2018-065] HI5E
PR, ShISLIe 2P R SIEFME TR A= w
O (L5 TACUC2018001592),

112 LRGN EE
THALEERS VKN (HAS Mupid AF] ), 2YEiEtn

BEUL (10-240 VAC, ZE[E Thermo AF]), 4N
JeEET (JC-UT20008Y, BEREAANES) ), KB
HM A S (Tannon 250074, ZE[E BioRad AF] ), Y6
B (AX=-7271, HZAOlympus SEFERAF]) o
113 EEiAH

FIASFIT B (BRET®, #E5 H20130865, ZE[H
Eli Lilly and Company /4] ), TRIzol i 7] £ J&z RT-PCR
RAlE (R R B ARE IRAE) , BENRIER
= (streptozotocin, STZ) (EH Sigma AN, ELISAIR
Ala (LG EEMRHLEIRAR ), SPaEALR:
Mt (RMNTEEEVREERAF),
1.2 EBFGE
121 WERBARBEEIKSAE

24 HRFEATREK12h G, REMAFREIFIEE
5 60 mg/kg (I STZ, FESIHEFREHEL, Hoh12 H SD
KERFEFEH R OFTEBRE R, B IEA . 5
STZ B FR 48 h f5 FEFf kML, =S AR IS /K, 1fi
B >16.7 mmol/L H) R BRI E NI AR L. 24 HK
RIS o REEA R D A K FR AL 53 B PR fp s
BRI RGITH, BAHE 125 BT ARET LA
7T (10 mgekg'od™) FFEHEHE 128, BRIH LXTHEA
F AR R4S K (H10.9% NaClyAWR) W BAHR
Ao SEAGHAR 4R R4 T E B RRTR, 12
[5G 3 AR FRARH G I 2 224 SO mg/kg JRRIRE,  TTHEEX
B
122 BREVAHEREMR

FER RS AEH LR 4% RV WEIE E 2 ~ 3 h 5
FIR . VIR EARREIREH S min, BXRKRSTE
BREET 1% MEhiR LR e8>, F BRI
Ve HIRBYUI A EAPAGR PGS min, ROTE
Ve BREYI R E TR LEEAWR K ToK 2B K
5min, MAZHZRSIEHS minJ5, FARKRER. ¢
LEES (10065, 2004%) WL, 4,



Apr. 2022, 42(2)

LR S EZ Laboratory Animal and Comparative Medicine 137

1.2.3 RT-PCRIENBRBLRHBEEHFTGF-EI
mRNA 3 RKF

HHE TRIzol 12771 2 15 FA 542 B 25 41 K Rl I e 2H 27
FHRNA, e R IR RNA 280, ARfE R A
BINT I CEEENE RNA FOAE SRS . SR R %
A SR S RNA FR AT B85, 43 45 B AR il 1 ik
cDNA fG#1T PCR R M., ‘BB E LS 5505~
GCTGGCACCTGTGAATA-3', R g 5[ # 7 5N 5
TCTCCCTTGCTTACTCC-3", Htr 294 2 8 252 bp;
TGF-pB1 B A L 519 % 5] 7 5'-TGGAAACGACC
TTCTATGACGATG -3', RFEsI#F518 5 -TCGATGT
GCCCGTTGCTGGAC-3', H tr =¥ K & N 195 bp,
GAPDH L5 1% 7% 518 5'~-CAACTCCCTCAAGATTGT
CAGCAA-3', TNiE5I¥F51M 5'-GGCATGGACTGTG
GTCATGA-3', HirF=¥4K RN 207 bp, PCR R NLAA
% ANTPERHEAW 10 wl, #557%0§0.5 wl., RT-PCR
557 025 pL, AR cDNA 5 wL, ETRWFESIV&
1 wL, JCHRREE/K2.25 wlo JRRLZEfH:: 94 °C 30 s 4%
PE, 50 °C10s 3B, 70 °C30 sTEMH, 35 MEFR. KA
G =& SRR B vk, T B E B, R
BRSSP H EIR 52 GAPDH L& R HHER R
HIEEE . TCF-B1 H mRNA #5351,
124 SRERALRUEECNERAR
FTGF-B1EBEIX

BRREIEHERIETIRRA, SR G FREIRSE

BEEH

X200 ¢

E: EFRTERPEAIRANSBJ910 wm F120 wmo
E1 HEREBERSHXEBRARRKESFIFHE(%100,x200)

ERISRIEDE, RTAEA4 ClEE 15 min f5, FHRBEIRSE
HENATRIEDE . 3% A HE /K ERIFE 15 min f5I0{E £
[, 37 CHFE 15 min, IIAGRGIUREFEEH —fisks
PR TGF-B1 —Hi (AR RELL ] 53519 1 -
200, 1:100), 37 CWEE 2 h; BERRZZIHERIEWREDE,
MAWLFES R ISR S 1 (CER AR
Bls3HI1 2504 1:100), 37 CHEE 1 h; BERZME:
VARV, TNDAB E A E A, HFEEME (40065)
N IEEEL 30 DEEAES, fE, RIS PP B A
SEEIFAGT S (integral optical density, 10D), DAL
RUE AR H AN TCR-B1 B H & &,
1.3 #iBHiE

KT ER A SPSS 22.0 B TAS R HT . & SLAR MY
FMIZE REHEE F x + s R . ZAMELECRARREE
TS, AN ECECR A LSD- k6. BAP <0.05
FREFABHIFE .

2 FR

21 FBITHMHERFEEXRNSHENST
- 144

HE Qb 56 B TR E R (F1) R,
X HRZH R R B /NBR S A AR 5 6, K9 SRR
SNEDEHE MAEBRN B ME SR thEs; BNER
BIEEE. I, SxTRANE, HRRERA AR
(RS B2 /N (BRI BBk . ABR/NBIRK . S TSNk E

Figure 1 The pathological characteristics in renal interstitium of rats detected by HE staining (%100, x200)
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Figure 2 The pathological characteristics in renal interstitium of rats detected by Masson staining (x100, x200)
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Figure 3 The expressions of periostin and TGF-31 mRNA of in renal renal interstitium of rats detected by RT-PCR
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Figure 4 The expressions of periostin and TGF-1 protein in renal renal interstitium of rats detected by

immunohistochemistry (DAB, x400)
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