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[Abstract] Objective: To explore the underlying mechanism of Tripterygium wilfordii polyglycoside

tablets (TWPT) in the prevention and treatment of kidney injury in diabetic nephropathy (DN) through the
nuclear factor of activated T-cells 2( NFAT2)/cyclooxygenase-2(COX-2) pathway. Method: Forty-two male SD
rats of SPF grade were selected and randomly divided into a normal group (n=8) and an experimental group (n=
34) after one week of adaptive feeding. The rats in the normal group were fed conventionally. The DN model was
established in rats of the experimental group by intraperitoneal injection of streptozotocin (STZ) following one
week of feeding on a high-fat and high-glucose diet. After the death and failure cases during modeling were
eliminated, the remaining 24 model rats were randomly divided into model group, valsartan (8.33 mg-kg'-d")
group, and TWPT (5 mg-kg'-d") group. Rats in normal group and model group were given equal amounts of
normal saline by gavage. After six weeks, body weight was measured and urine samples were collected. Blood
samples were collected from the abdominal aorta, and then the rats were sacrificed for sampling. Biochemical
indicators, such as serum blood urea nitrogen (BUN) , serum creatinine (SCr) , alanine aminotransferase
(ALT) , blood lipid, blood glucose, and 24-hour urine total protein (24 h UTP) , were determined.
Hematoxylin-eosin (HE) staining and Masson staining were used to observe the pathology of the kidney.
Enzyme-linked immunosorbent assay (ELISA) was used to detect NFAT2 and COX-2 expression levels in the
serum. Western blot and Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) were
adopted to detect NFAT2, COX-2 protein and mRNA expression in kidney tissues, respectively. Result:
Compared with the normal group, the model group showed elevated 24 h UTP, BUN, SCr, CHO, TG, and
FBG, increased serum NFAT2 and COX-2 production and expression (P<0.01) , and elevated protein and
mRNA expression of NFAT2 and COX-2 in kidney tissues (P<0.01). In addition, the pathology of the kidney
showed enlarged glomeruli, mild proliferation of mesangial cells, and widened mesangial stroma. Compared
with the model group, the TWPT group showed decreased 24 h UTP, BUN, SCr, CHO, TG, and FBG (P<
0.05,P<0.01), basically normal glomerular morphology, decreased expression of serum NFAT2 and COX-2 (P<
0.01) , and down-regulated protein and mRNA expression of NFAT2 and COX-2 in kidney tissues (P<0.01).
Conclusion: TWPT can alleviate 24 h UTP in DN model rats, protect renal function, and improve renal
pathology, and its mechanism of action may be related to the down-regulation of NFAT2/COX-2 expression in
the serum and kidney tissues.

[Keywords] Tripterygium wilfordii polyglycoside tablets; diabetic nephropathy; nuclear factor of
activated T-cells 2(NFAT2)/cyclooxygenase-2( COX-2) pathway; experimental study
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GAPDH  LJif CTGGAGAAACCTGCCAAGTATG 138

3 &R
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24 h UTP /K- 3% TH R (P<0.01) ; 582 Ho 5 AR
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4 TWPT 4 BUN.SCr.ALT .24 h UTP /K F 5 3
FEAL(P<0.01), W32,

*2 BRABSEH(TWPT)WDNAREINEE ALT.24 h UTP AEEM I (+s,n=8)

Table 2 Effect of Tripterygium wilfordii polyglycoside tablets(TWPT) on renal function, ALT, and 24 h UTP in DN rats (¥+s,n=8)

20 51 4 /mg - kg BUN/mmol-L" SCr/pmol- L ALT/U-L" 24 hUTP/mg
1% 4l 8.27+0.67 26.66+2.77 67.67+26.28 17.95+4.11
AR 2] 26.87+1.72" 39.15+2.15" 124.07+19.25" 34.06+2.70"
foacd 8.33 16.60+1.69 27.59+1.58% 68.67+16.30” 22.71+1.95%

TWPT 41 5 15.81+1.41% 28.01+1.20% 72.63+9.90% 24.40+4.45%

IR VP<0.01; SO Y P<0.01(3% 5 FIZK 6 [F])

3.2 XPRRUMLAE M AT E A S5 IEE 4 IOV B AL (P<0.01) , TWPT 41 TG 7K B 5 A%

LA, B A 2 K B CHO . TG .FBG /K i 3 F+ 155 (P<
0.01); HBIAIZE b4 A SC4H . TWPT 41 CHO .FBG

#*3 TWPT Xt DN X R i fg 4% 4K RER MW (X+s,n=8)

(P<0.05) ,fRICA TG K FERF LI L84
KEMAFE B ZR TG #E L., WE3.

Table 3 Effect of TWPT on triglycerides, cholesterol, fasting blood glucose anf weight in DN rats (x+s,n=8)

205 il /mg - kg FBG/mmol-L" CHO/mmol-L" TG/mmol-L" 5T /g
EH A 10.60+4.52 1.15£0.30 0.53+0.11 272.00+13.79
R 2 38.00+4.05" 2.83+0.40" 2.56+0.63" 263.75+11.11
&34 8.33 24.43+4.50% 1.82+0.35" 1.75+0.30 275.62+21.97

TWPT 4l 5 24.80+3.97 1.73+0.25" 1.58+0.37% 267.75+25.68

G IE w4 P<0.01; SRR 4E H 4 2 P<0.05,% P<0.01

3.3 X KBUE R LH SU B R AR L B R L B4
SR IEE AR BUE NER OB NG S5 R SR BE
WO RN MR, R G 5 E R 4l
B, B AL A KRR B R B /N IR ARG O, AR IR A i
R A R L TURE 9E, A7 5 DN R B AR
b s SRR AL LA, 25 41K BUE I 41 290 B 24 5
AN ) B A it o AR SO K RUR B R A, R
JIE R I G 5 s TWPT 2H K B B O o 18 96 . DL I&T 1
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3.4 XA BT NFAT2 .COX-2 /KAy 5 IE
AR, B A A i T P ) NFAT2 ., COX-2 ik K
B TR (P<0.01) 3 5 8 R 20 b A, AR Sc Al

TWPT 4H 1fiL 7% ' () NFAT2 . COX-2 % ik K - B & 1%
i (P<0.01); 54034 g, TWPT 411 7 1 NFAT2
TR B EFEAIR(P<0.01)., WK 4,

3.5 XK 4HZINFAT2 .COX-2 5 kK5
M 5OEE A AL B R R R A g
NFAT2 . COX-2 # F1 3R ik b 3 I+ 5 (P<0.01) ; 547
0 AR SC 4  TWPT 41 5 41 21 NFAT2 . COX-2
FEHRIA W EFMK(P<0.01). WE 3. FES.

3.6 XK E'E 4041 NFAT2 .COX-2 mRNA % ik /K
V- 5 OE R A TR, B 2 4 4 v NFAT2 .
COX-2 mRNA %35 K 3 T & (P<0.01) 5 55 45 Al
A AR C4 . TWPT 41 NFAT2 .COX-2 mRNA 7K
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AR 4B AHA ; C.TWPT 4 ; D AR SCH (B 2 F A 3 )
El1 TWPTX DN KR EALREHMFM (HE, <400)
Fig. 1  Effect of TWPT on renal histopathology in DN rats
(HE,*400)

B2 TWPTXIDNARBHLKFERZN (Masson,*x400)
Fig. 2
(Masson, x400)

Effect of TWPT on renal histopathology in DN rats

#4 TWPT X DN X B I i f NFAT2,.COX-2 /K FHI§ I (X+s,
n=38)
Table 4 Effect of TWPT on serum levels of NFAT2 and COX-2 in

DN rats (X+s,n=8) wg- L'
215 FlHE/mg- kg NFAT2 COX-2
IEH 4l 3.01£0.41 35.81+2.14
eS| 7.76£0.27" 81.14+7.20"
e 8.33 433+0.277 46.53+6.15>
TWPT 41 5 3.65+0.25%%  42.79+4.47Y

TS IEH A RV P<0.01; SRR A B Y P<0.01; 58 S04
%% ¥ P<0.01

I EREAT(P<0.01), WK 6.
4 iTig
DN e g e B, i i Ul 3 o0 S i A R &
LR B R B E R RIA YT BUR A AENT
PRI PR ] DN 19 22 9 AL 1) B 24 W v 7 8 a5y H i
WF5E 0k o T4 KA 5 DN Y & HL I £ B4R b 7
PRI 58 ARAE | o s T RS AL B B A i Y
- 20 -

NFAT2 101 kDa

COX-2 75 kDa

B-actin 42kDa

A B C D
B3 ®ADNKRBALF NFAT2.COX-2 B ARKE)
Fig. 3 Electrophoresis of NFAT2 and COX-2 in kidney tissue of

DN rats in each group

£S5 TWPT X DN KR 'E ALK NFAT2.COX-2 EHRIEHI
Mg (X+s,n=3)
Table 5 Effect of TWPT on expression of NFAT2 and COX-2

proteins in kidney tissue of DN rats (x+s,n=3)

20 5 i+ /mg- kg NFAT2/B-actin  COX-2/B-actin
EH A 0.16£0.01 0.17+0.03
580 21 0.77+0.02" 0.93+0.04"
[i'ei 8.33 0.47+0.01% 0.41+0.01%

TWPT 41 5 0.47+0.01% 0.40+0.01”

£ 6 TWPT 3 kR 'S AL+ i NFAT2. COX-2 mRNA K i% #) 5
Mg (x+s,n=3)
Table 6 Effect of TWPT on expression of NFAT2 and COX-2

mRNA in rat kidney tissue (x+s,n=3)

205 F 4 /mg - kg NFAT2 COX-2
i 6.24+1.16"  3.73+0.67"
focal 8.33 2.30+1.60” 1.61£0.25”

TWPT 4 5 1.70+1.07% 1.85+0.72%

IR 4145 mRNA AR N 1

V2T 2 fh 2 ' U B 4G40 1) R PR R B, A
FEUESE, 27 4 {2 5 2 DN B2 DI RE T e A9 T
ZEE P, AL DN i 28 285K 301 B 1Y) o 5 s
R, R, A58 DN 2F 4 4k 1 2 93 AL 1
Lo A 6T 25 W A PR A5 1R 15 A DR 11 5 B () T
DN H & B JC R R B9 6F 0 44 B, (ELIA R g ol &
AL RTECH T N &) A IR IC 3, 5 i E R
2 FLA R T B R 7B ST K L (i
WA ) rPiC 8 T IB AR AL, sk R CRF
Tz ROK B PR B /S W H T
THE I B, B AT R o, 2 45 L TR R T
£, AR R U A A IR T R S e
Ze e AR L. TWPT 2 TLF BHE Y & A ik
KBRS RGBT, Bk KU 45 | BR T A R L
9 LR B S A, RV AT R TE A R A T R A AR T
W K AR AR T (A 2 RS R W LTl 25T
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A3 o W B A7 4R 3 P S T 38 E 6 (TRPC6) 341
NFAT2 {5 53 P& 75 5 B /N Bk 2 48 I 05 K /N A
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NFAT2 % 5% Ji 8 COX-2 & Rk W ifF 75 £ B4 T
PR B R L A R A T, FE R 1 DR
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o2 AW GO S S A 8 3 COX-2 1
BE DR 5i , DN 51 B Y U 40 . 3R S 4t L % /)N
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WAL A ALK UM 7 NFAT2 .COX-2 K,
HZUNFAT2 .COX-2 5 H S mRNA £k /K V34 8 3%
FhE L B e B R R B /N R R R R, R R A i
A FR B BT B AR A A R R KR IR R
A LB S 24 h UTP 35 A5, 275 DN A= 4k &
9 B K S 1] fE 5 NFAT2/COX-2 30 A 56 ; SRR 4
FAL, & TWPT iR YT Ja S5 5 3 ) 1L 6 NFAT2 . COX-
27K, B 40 40 NFAT2 .COX-2 % 1 & mRNA # ik 7k
S35 dnb 2 B AIG P B L I PR AL UL &
24 h UTP & 3 F#AC, #2787 TWPT 0] 8 i 1 5 i DN

B 241 41 NFAT2 .COX-2 W ik, KA T4
B 6 B 1) 5 £F dE Ak 9 VE T . e A, EF X TWPT 2%
KA N, A HGE A8 TSR R TWPT
s PR AR G b 45 2557 7 1~1.5 mg kg - d"' Bf AN B 2
PR s AR RE A A 5T R A S mg-kg'-d!
(Fr& NG 1 mg-kg'-d") A 25, R W AR
R A 45 o B RN K R ALT B g Tt
L S BE A SR R — B TWPT 4l 5 IE %
AR SO B 25 S GE T R L $E R TWPT #
WEENEE, S5 LRE R LM, TWPT X DN
i K B FBG .CHO . TG £ W i ot 3 /E 1 , X 7] fig
505 DR IR B - 200 Pt ) e B A5 e TWPT 4R 3R 1 R 41
il HE JRl AR A DG
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