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ABSTRACT

KEY WORDS

Objective: To determine the role and mechanism of tranilast preventing the progression of
tubulointerstilial fibrosis in diabetic kidney disease (DKD).

Methods: Sprague-Dawley rats were randomly divided into a control group (n=6), DKD model
group (n=8), low dose tranilast group [200 mg/(kg-d), n=8], and high dose tranilast group
[400 mg/(kg-d), n=8]. Tranilast was administered daily after the model was built. Rats were
sacrificed at day 56, 24 hour urine was collected to measure 24-hour urine albumin excretion, and
blood was collected to determine the renal function and serum albumin. Then the kidneys were
harvested and subjected to studies. The expression of C3aR, E-cadherin, a-SMA, fibronectin(FN),
collagen I (Col I), stem cell factor (SCF) and c-kit were detected by immunohistochemical staining
respectively. The expression of E-cadherin, a-SMA, FN, Col I, SCF and c-kit protein was analyzed
by Western blot, and the expression of FN, Col I, SCF and c-kit mRNA was examined by RT-PCR.
Results: Tranilast can inhibit the infiltration of mast cells in the kidneys of DKD rats. The
expression of a-SMA in the kidneys of DKD rats inereased significantly (P<0.05), while the
expression of E-cadherin decreased (P<0.05). Tranilast increased the expression of E-cadherin and
decreased the expression of a-SMA in the prophase of DKD dose dependently. The expressions
of FN and Col I were increased in the tubulointerstitial fields in DKD model rats (P<0.05). After
the tranilast treatment, these changes were relieved to a certein degree (P<0.05). The expression
of SCF and c-kit in the tubular and interstitial tissue was slight. The increased expressions of SCF
and c-kit protein and mRNA in DKD model rats were downregulated by tranilat (P<0.05). The
expressions of SCF and c-kit were positively correlated with the infiltration degree of mast cells and
the expressions of FN, Col L.

Conclusion: Mast cells participate in and aggravate the renal tubulointerstitial fibrosis in DKD rats.
Tranilast can reverse the EMT of renal tubular cells and inhibit the tubulointersitial fibrosis of DKD
by blocking the infiltration of mast cells induced by SCF/c-kit pathway.

tranilast; diabetic kidney disease; tubulointerstitial fibrosis; mast cells; stem cell factor; c-kit
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95 C7AEPES min, 17SDS-PAGE, #AJG 4% £PVDF
I, 2%BSAZ B2 h, AR B — E 45500
E-cadherin, a-SMA, FN, ColI, SCF, c-kit—
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Table 1 PCR primers

EIRZELN 5191751

FN $'“TGACAACTGCCGTAGACCTGG-3'
§-TACTGGTTGTAGGTGTGGCCG-3'

ColI 5-“TGGCAAGAACGGAGATGA-3'
§-AGCTGTTCCAGGCAATCC-3'

SCF S“AGGCTCATTCGTCTGCTCTG-3'
S'-CTACCCATGTCCACCTTTCT-3'
c-kit S'-GGCCTAGCCAGAGACATCAG-3'

S'-GAGAGGCTGTGTGGAAGAGG-3'
5'-CCCATCTATGAGGGTTACGC-3'
S'-TTTAATGTCACGCACGATTTC-3'
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245 B
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RER AN C3aR AP LU A L5 R R . C3aRbR

TC AR KA i AR IE 8 R BB A8V /R AT L, 2
T B /NERB S E R, B/hKR W ; DKDK
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HTRFREID 6 ' A 2 C3aRMFT L, I 5 HA & 2 IEAH
K (P<0.05), d B ) B e ] 9 2 JIE K 248 e 1) §2 11
(K2, 3).
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(%200), A: IEFXFHE4]; B: DKD BiAI41; C: el
R D e s e .

Figure 1 Toluidin blue staining showing distribution of mast
cells in the groups (x200). A: Control group; B: DKD model group;
C: Tranilast 200 mg/(kg-d) group; D: Tranilast 400 mg/(kg-d)

group.
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e oSt

B2 REBHARKERNSFFELLE, SIEWXH
AIEL#, 'P<0.0s; 5 DKD BLAIZ] L4, "P<0.05; i)
R LA, “P<0.05,

Figure 2 Distribution density of mast cells in the groups. P<0.05
vs Control group; "P<0.05 vs DKD model group; “P<0.05 vs
Tranilast 200 mg/ (kg-d) group.
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E-cadherin ¥ 2 7E 5 /N I K2 4 M - 240 1t 3% 4 4k
N A - BRI TR % b R 3k . 5 OE R OXT R 2 A
I, DKD# A ZH B ZH U E-cadherin % ik I i U
/B (P<0.05), HJEHTFEHE LIHE-cadherin ) 3R

(P<0.05), JBlF A8 RO IG5 (K4, ).

..

..

B3 EAAYZREASALS Cc3ar PR A4S
1ER (x200), A: IEHXFEZH; B: DKD &I C. /e
W EH 4] ; D dhJe W s el .

Figure 3 Immunohistochemical staining showing C3aR

positive expressed cells in groups (x200). A: Control group; B
DKD model group; C: Tranilast 200 mg/(kg-d) group; D: Tranilast
400 mg/(kg-d) group.

4 REALANFTEHSHLE E-cadherin EHRIX
(x200), A: IEFXHR4]; B: DKD #iAI4]; C: HHJT%%‘?%
R4 D il ek R ik 4

Figure 4 Immunohistochemisty showing expression of
E-cadherin protein in groups ( X 200). A: Control group; B
DKD model group; C: Tranilast 200 mg/(kg-d) group; D: Tranilast
400 mg/(kg-d) group.

TR B ZH B R Jo 2H 1) 72 5T A0 M AR R o - SMA
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ZH a- SMAANAN ZRIK T 1B /I8 I 45 78 1 B () o 4
W2 B/NE At FRika-SMA, FBELT 4L T2
B T R R B W . 5 IE s X R AR L,
DKDE R 20 W 2H 2 a- SMA 15 B 5 384 11 (P<0.05) .

i Je W4 RE T I8 a- SMA R 234 (P<0.05), JfBfi 7 &
3 IR JEAE R (K]S, 6) .
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e Py *g‘ya %\@,&
OO e e

WE-cad

o %«m@
B 5 |ABHLA E-cadherin, a-SMA RILEELILE (RE
BRWRER ). HIEFXIMLLILE, P<0.0s; 15 DKD
ML, "P<0.05; SHEHHHITH R, “P<0.05,

Figure S Optical density value of E-cadherin, a-SMA protein in

groups (results of immunohistochemisty). P<0.05 vs Control

group; "P<0.05 vs DKD model group; “P<0.05 vs tranilast 200 mg/
(kg-d) group.

Ee6 REAANUFREABHA o SMAERRIERFR
(x200), A: IEHXIB4]; B: DKD BRI ; C. ijeidnks
4L D ek sl

Figure 6 Immunohistochemisty showing expression of a-SMA
protein in groups ( X 200). A: Control group; B: DKD model
group; C: Tranilast 200 mg/(kg-d) group; D: Tranilast 400 mg/ (kg
d) group.
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2.2.2 Western FP i 45 R

S IE X B A e, DDA R 2H 8 J& K ' 2H 41
E-cadherinff [1 2508 /> (P<0.05), a-SMAE 3%
IKBEIN(P<0.05), (e Brs e I & HOs % [ DKD
K 4 ZUE-cadherin®f [ ) 235 (P<0.05), FH40
HIDKD K B 41 4la- SMAZE 1 HY #35 (P<0.05,
7).

e s
IEHATREZ] DKD BRI (R mlia
E-cadherin - e — | ) | ]
B-actin ee— N G 3 D
A-SMA " — — — 45 KD

Factin s eue—"  S— — D
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cococoooooe
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B 7 Western E[l 5 7R & £4H E-cadherin, a-SMA & H B8 Xt
FTikEo HIEW X HALLEL, P<0.05; 55 DKD KA UL,
P<0.05; R RALILEL, “P<0.05,

Figure 7 Western blot showing the expression of E-cadherin,
a-SMA protein in groups. P<0.05 vs Control group; "P<0.05 vs
DKD model group; “P<0.0S vs tranilast 200 mg/ (kg-d) group.

2.3 HiEHT453d DKD KFRIEZEZT EN, Col I RiXRIZNT
231 FEALALFER

EN £ Z 0T IR X I 4 ARV /NER . /)
L IR K /N i JRL s DRD A BB 220 B ) o IX.
AR S /N I A ) T R 4 DX S F N ) 3 528 B i 14
(P<0.05); MUEHRERE T M B /NER AN /NS EN SR IR
(P<0.08), I H Bl & g RO g5 (K18, 9).

Col T3 LR IK T IE X} 41 K BUE Bk &
B /NG LIRS . RS LA AR R i A R L
DKD K EUE /NBRFE LB /NG ) J5T A I 487 A0 JEE S
158 J8 Bl Col TR IK BH 38, 78 25 AL 2 19 1 /)N
B b AT A SR IA . e B e e
T Col 1A FE X (P<0.05), F HBEF & AY3E N T 5
YER B & (K9, 10).

2.3.2 Western ¥ ik 25 &

55 IEH A BRZH M e, DRDAR Y40 8 J& oK B 41
ZIFN, Col IR H KL LM (P<0.05), ekt
AL ) ORI 0 HI DR D K BB 4L 21EN, Col T2 H
(P<0.05, Kl11).

B8 &E&EAN M;T%éﬂ"‘éﬂéﬂFNEEiL & 5L
(x200), A: IEFXIRAL; B: DKD #iRI41; C. el
AR D e el .

Figure 8 Immunohistochemisty showing expression of FN

protein in groups ( X 200). A: Control group; B: DKD model group;
C: Tranilast 200 mg/(kg-d) group; D: Tranilast 400 mg/ (kg:d) group.
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9 RABSHALFEN, Coll RAEMILE (REARILE
HER)o HIERAIRAILE, P<0.05; 5 DKD AL L,
"P<0.05; SHUEHTRHIGHI AL LA, “P<0.0S,

Figure9 Optical density value of FN, Col I protein in groups (results
of immunohistochemisty). P<0.05 vs Control group; "P<0.05 vs DKD
model group; “P<0.05 vs tranilast 200 mg/ (kg:d) group.

233 PCR4&R

SIEH AR A, DRDAR &I ZH 8 i K B £H 41
FN, Col I mRNAMFRIA 1 (P<0.05), 8JAMS
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DKDHEHIZH IT 43 [ (P<0.05) , o 77 ek 4 e 1k B i
TFE, SDRDAM L 2E F A G 2% 3 L (P<0.05),

1075 1E 5 % BEALAR He B AN B 8 (P>0.05, Kl12).
2.4 HfRETHFXT DKD KFREZEL SCF, ckit RiZHIFT
241 RFEABAFLER
SCETEIE 7 B AL 4L B /NG | B[R] 5 IX g mT
UL/ 63k . DRDFE AL K RS /N B A
B2 B INER FR AN M K b R A0 TR S
G E 20 M 1 R 24 K ot A5 R mT AL B A O R
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ik, B/NE bR AR S NE R, AR
B /INVE A I Rk U LA B it e B AR AT k2 SCER
235 (P<0.05) , i bifi 1) 5t 9 8 I 400 ) 4 FH 3 o
(P<0.05; K13, 14).

c-kit7E I # B U0 B /NE T K 4 A
LS B/ INBR P R D) T DX s34 R DL WY R GA
DKDA R BUE/NVE bR MM . MO 5[] o
AR A L 0 L B b R 8 B S, R R AR A
FEAS B B /N b R A0 M R P i s ik, (HE /D

BRICF R o M1 & Hr s v 400 1 e-kit i 3235 (P<0.05)
5 HF S EA I (P<0.05; K14, 15),

B0 REARAUFTEEABARA CAIZAREE
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Figure 10 Immunohistochemisty showing expression of Col I

protein in groups ( X 200). A: Control group; B: DKD model group;

C: Tranilast 200 mg/(kg-d) group; D: Tranilast 400 mg/(kg-d) group.
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Figure 11 Western blot showing the expression of FN, Col I
protein in groups. P<0.05 vs Control group; "P<0.05 vs DKD
model group; “P<0.05 vs tranilast 200 mg/ (kg-d) group.
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Figure 12 mRNA expression of FN, ColIin the groups
according to Ct values. P<0.05 vs Control group; “P<0.05 vs DKD
model group; “P<0.05 vs tranilast 200 mg/ (kg-d) group.
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Figure 13 Immunohistochemisty showing expression of SCF
protein in groups ( x 200). A: Control group; B: DKD model group;
C: Tranilast 200 mg/(kg-d) group; D: Tranilast 400 mg/(kg-d) group.
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Figure 14 Optical density value of SCF, c-kit protein in groups
(results of immunohistochemisty). P<0.05 vs Control group;
*P<0.05 vs DKD model group; “P<0.05 vs tranilast 200 mg/ (kg:d) group.
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15 RRARUERSABAR kit EARIEER
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Figure 15 Immunohistochemisty showing expression of c-kit
protein in groups ( X 200). A: Control group; B: DKD model group; C:
Tranilast 200 mg/ (kg:d) group; D: Tranilast 400 mg/(kg-d) group.
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Figure 16 Western blot showing the expression of SCF, c-kit
protein in groups. P<0.05 vs Control group; "P<0.05 vs DKD
model group; “P<0.05 vs tranilast 200 mg/ (kg-d) group.
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Figure 17 mRNA expression of SCF, c-kit in the groups
according to Ct values. P<0.05 vs Control group; “P<0.05 vs DKD
model group; “P<0.05 vs tranilast 200 mg/ (kg-d) group.

2.5 SCF, ckit SEALAEKMAMEBZHEERENE
BT FN, Coll FRiXHjHE XM

B HLISCE, c-kitdh AR IA 5 B AL K4
Ji 32 i R B KB /N R IREN,  Col 18R Y Rk 2
I EIEA K (P<0.01, #£2).
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Table 2 Correlation of SCF, c-kit with the infiltration of mast

cells and renal fibrosis

fobi SCF c-kit
r P r P
C3aR FHPEAE R4 0.86 <0.01 091 <0.01
FN 0.818 <0.01 0.855 <0.01
ColI 0.794 <0.01 0.872 <0.01
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