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Abstract: Objective To explore the protective effect of water extract of Pugongying (7araxaci Herba) on kidney of rats with kidney
stones based on nuclear factor-kB (NF-kB)/cyclic adenosine monophosphate response element blinding protein (CREB)/runt-related
transcription factor-2 (RUNX2) pathway. Methods Kidney stone rats were prepared by adding 2% ammonium chloride and 1%
ethylene glycol to drinking water. The model rats were randomly divided into model group, water extract of Taraxaci Herba
low-, high-dose (100, 200 mg/kg) groups, Paishi Granules (Hf1 Bz, 100 mg/kg) group and water extract of Taraxaci Herba
(200 mg/kg) + NF-kB-activator (phorbol ester, 5 mg/kg) group, with normal rats as the control group. After drug intervention, renal
function indicators such as urea nitrogen (BUN), serum creatinine (Scr), urine biochemistry indicators such as urinary protein and Ca?",

renal index, inflammatory factors such as interleukin-6 (IL-6) and IL-1B in serum and oxidative stress indicators such as
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malondialdehyde (MDA) and superoxide dismutase (SOD) in renal tissue were detected; Hematoxylin-eosin (HE) staining was used
to observe pathological changes in renal tissue; TUNEL staining was used to detect apoptosis in renal tissue cells; Western blotting was
used to detect the expressions of NF-kB/CREB/RUNX2 pathway related proteins in renal tissue. Results Compared with control
group, levels of BUN, Scr, urinary protein, Ca?*, IL-6, IL-1p in serum and renal index, MDA level, cell apoptosis rate, p-NF-xB
p65/NF-kB p65, p-CREB/CREB and RUNX2 expressions in renal tissue of rats in model group were significantly increased (P <0.05),
SOD activity in renal tissue was significantly decreased (P < 0.05). Compared with model group, levels of BUN, Scr, urinary protein,
Ca?', IL-6, IL-1P in serum and renal index, MDA level, cell apoptosis rate, p-NF-kB p65/NF-kB p65, p-CREB/CREB and RUNX2
expressions in renal tissue of rats in water extract of Taraxaci Herba low-, high-dose groups and Paishi Granules group were
significantly reduced (P < 0.05), SOD activity in renal tissue was significantly increased (P < 0.05). After administering NF-xB

activators, the effects of water extract of Taraxaci Herba on the above indicators were significantly reversed (P < 0.05). Conclusion

Water extract of Taraxaci Herba can protect the kidney of rats with kidney stones by regulating NF-kxB/CREB/RUNX2 pathway.

Key words: water extract of Taraxaci Herba; rutin; total flavonoids; NF-kB/CREB/RUNX2 pathway; kidney stones; kidney
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B3R, AFFREURIFIERE, RAEH T, MHHE,
A TOKIRYAR, TERZE 16.80%. #%SH L
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H. HEA URL (100 mg/kg )M IZH FNTH A /K $24) (200
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*1 BHARKEYNBEA KR SINEENFIT
(X£s,n=10)
Table 1 Effect of water extract of Taraxaci Herba on renal
function in rats with kidney stones (X £ s, n =10)

3 HARKEYIEEHEAKR SRS
(Xts,n=10)
Table 3 Effect of water extract of Taraxaci Herba on
kidney index in rats with kidney stones (X = s, n =10)

Y] Fiilh=¥4 BUN/ Scr/
(mg'kg") (mmol'L'") (umol-'L'")
o} 8 — 8.95+0.92 6.2440.67
it — 28.15+2.86" 26.85+2.72"
THATKIED 100 19.24+1.98% 18.04+1.85"
200 10.52+£1.10"% 9.084+0.93"
HEA TR 100 10.85+1.12% 9.1140.94*
WATKEY+ 20045  18.96+1.92% 17.88+1.82%
I e

SXRALEE: TP<<0.05; SERAE: *P<0.05; SilALK
IR R AL UL SP<<0.05; 57 A SRR m I B 4L EL AL -
&p<0.05, &K,

*P < 0.05 vs control group; P < 0.05 vs model group; *P < 0.05 vs
water extract of Taraxaci Herba low-dose group; 4P < 0.05 vs water

extract of Taraxaci Herba high-dose group, same as below tables.

R2 SEQRKEIIX BEAKRKENIEFFHIZIT
(X+s,n=10)
Table 2 Effect of water extract of Taraxaci Herba on
urinary biochemical indicators in rats with kidney stones
(X£s,n=10)

n 7l &/ Ca*/
2H 5] (mg-kg ™) JREE H/mg (umol L)

X HE — 9.424+0.99 7.31+0.76

it — 21.05+2.12" 30.24+3.15"

T A TKEEY) 100 14.06+£1.45% 19.46+1.99*
200 9.76£0.98% 9.4540.99%

HEA o 100 9.8840.99" 10.02 = 1.08"

WATUKIEY+ 20045 13.99+1.41% 18.76+1.91%

ik % i

T ATOKRY S FI AN BRI AR E A . Ca*
KB Z K (P<0.05); SiATKEY &R
R, HATOKIRY + I ERA R E Q. Ca¥ K
FREME (P<0.05).
33 THEARKEMMNBEAKXREIRIERNZMm

W 3 Fras, SR, AL R
FREEET E (P<0.05); SRR, A
I BRI & 711) o 2H RN A RORE 2 U 8 I 3 PG
(P<0.05); H5ilATKIEY) A EH LI, WA
IKIEY)+ ik R 2E B IE R E R & T (P<<0.05).
34 HEATKEYNBEAXRMBRXRMERETF
TK RS20

W 4 Fro, Sei@A i, ALK R
HIL-6. IL-1B /KPR THE (P<<0.05); SHEAIA
PAL, T A SEKIEA & 772 A A HE A BN ZH TL-6.+

2H 5] HlE/(mgkg) BIEF/(ng g
o} g — 8.02+0.81
T — 18.11+1.83"
THATKIEY) 100 14.11+1.43"
200 8.96+0.91%
HeA ok 100 9.014+0.92%
T A TR + b Ik 20045 14.02+1.41%

T4 HEATKEYX BEAKRRIMES IL-6. IL-1p KT
RIM (X+s,n=10)
Table 4 Effect of water extract of Taraxaci Herba on levels

of IL-6, IL-1B in serum of rats with kidney stones

(X+s,n=10)
S FiilE-:v) IL-6/ IL-1p/

(mgkg")  (pgmg")  (pgmg)
payiist — 18.344+1.87 3.06+£0.32
it — 48.16+4.85" 11.06+1.14"
ALK 100 37.16£3.73% 7.25+0.74"

200 20.0642.08 4.1140.43%
Hef ik 100 21.16+2.16% 4.2740.45%
WATKIEY+  200+5 37.03+£3.72% 7.13+0.73%

s

IL-1p 7K°F 5 25 P (P<<0.05); Sl ATKIEY &
IR E, THATOKIRY) + Bhisk a4l IL-6. IL-1B
KPFREFE (P<0.05).
35 HEARKEVNBEAXARBELSTHRH
KB

W 5 pis, SAHBEA b, BRI R 4
21 MDA /K5 TFsE (P<0.05), SOD iE 1 & &[4
ik (P<<0.05); SHERIALLER, THATKIED SIS
HAHEA BRI MDA /KRR (P<0.05),

R5 SEQRKEYINBLEAKRRELHR MDA KM
SOD FEMRIFN (X +s,n=10)
Table 5 Effect of water extract of Taraxaci Herba on MDA
level and SOD activity in renal tissue of rats with kidney

stones (X s, n=10)

5 FilHE/ MDA/ SOD/
(mg'kg™)  (nmol'mg™)  (Umg™)
Pagis — 0.444+0.05 72.06+7.23
T — 1.3540.14" 31.0243.12°
THATKIEY) 100 0.82+0.09% 40.02+4.06"
200 0.5310.06" 69.43 +6.99%
HEA TR 100 0.57£0.06" 70.01+7.03"
THWATOKEED+  200+5 0.88+0.09% 39.47+3.98%
I e
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SOD /K REFm (P<0.05); SiliATOKEME  BulAJKEY R —IHBITINE,

PR LR, HHATKIEY + IR MDA /K 37 EHARKEYMBEAARSHELAMIET

BT E(P<0.05), SOD /K1 & 3% R (P<0.05).  HIRM

36 EARKREYNBEAARBHELREL L Wi 2 ik 6 Fin, SXTRRA L, BRI K

FppA U H R TR W E T (P<0.05); 51
W 1 s, IR RS L5 e %, i z HEGER, A DK S 5 70 B AT HEA R ZH 40 A

B E; BAASALE MR, BAE  BAHSARETREE K (P<0.05); S5iHA%

Pk s AT 5 45 T A KSR S HEA BRI 7J<?;e%%‘?fﬂ§fﬂthix, A TR+ b i B2

B AU ERREREAE, B ASRE T REE TR (P<0.05).

wE o g AIAH 100 me ke | T FKEL 200 merke ! HEAERL A S SRR

i kA BNk .
Arrow pointing at glomerular injury.
Bl SEARKEMMEEAAREAARELEULNIE HE, X200)

Fig. 1 Effect of water extract of Taraxaci Herba on pathological changes in renal tissue of rats with kidney stones (HE, x 200)

X1 B SATEN 100 meke IRASKIM 200 meke!  HERENL  EASOKII B
i Sk FRPA LA .
Arrow pointing at positive cell.
F2 ARG BT AR EALQUEIETARIN (TUNEL, X200)

Fig. 2 Effect of water extract of Taraxaci Herba on apoptosis in renal tissue cells in rats with kidney stones (TUNEL, x 200)

R 6 SEQRKREYIXNBLEAKXRBERAIATHFN
(X+s,n=10)

Table 6 Effect of water extract of Taraxaci Herba on

P-NF-KB p65 s D S s —_— (5 |0
NF-B p65 ils el GEED SIS aINS - 6.5 10

. . . . . -CREB s Sl S s S— - (<10
apoptosis of renal tissue cells in rats with kidney stones P

(Xts,n=10) CREB s -s T G S " (<10
- b

S 5] HIE/(mgkg ™) T2 /% RUNX2 s D SNED SSNN SN SN 6.5 10°
%of — 5.8840.62 B-actin um GEES G G G -_— 1210
R — 21.07+2.15* A B CoDEF
7%/&%7KT%% 100 15.64+1.58"* AN BB C-iAJOKIEPMGTIELL; D-THAIKE

200 9 73 4+0.99% YRR E-HEA BRI P-yl A Sk S + ik e 2
HER Sk 100 9.68 ; 0.98# A-control group; B-model group; C-water extract of Taraxaci Herba
o low-dose group; D-water extract of Taraxaci Herba high-dose group;
Y + 3 i 200+5 15.22+1.57%

LR S i E-Paishi Granules group; F- water extract of Taraxaci Herba + phorbol

I\ }(h% -J'"léﬂ:Ej(E' iz 4 ester group.
3.8 7 X FR 'S 2H4R NF-kB/

AR a 3 EQRKIBMN S A KR S4H NF-KB/CREB/

CREB/RUNX2 @& HH X E B RIAHIFNT RUNX2 (8BS HE 2 28 (3 A B 2200
ﬂl] Kl 3 AR 7 Fﬁ% » EXHRAL PR, *ﬁﬂéﬂj{ Fig. 3 Effect of water extract of Taraxaci Herba on

i H 4141 p-NF-kB p65/NF-kB p65. p-CREB/CREB. expressions of NF-kB/CREB/RUNX2 pathway related
RUNX2 RIAEZEFH (P<0.05); S5HEMALLE, proteins in renal tissue of rats with kidney stones
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KT FATKEYXBEAKR SHL NF-xB/CREB/RUNX2 B IREXEARIX

9808 (X +s,n=10)

Table 7 Effect of water extract of Taraxaci Herba on expressions of NF-kB/CREB/RUNX2 pathway related proteins in renal

tissue of rats with kidney stones (X £ s, n=10)

2H 5 &/ (mg-kg™) p-NF-kB p65/NF-kB p65  p-CREB/CREB RUNX2/B-actin
Xt iR — 0.21+0.03 0.18+0.02 0.61+0.07
T — 0.8340.09" 0.76+0.08" 1.56+0.17"
AT 100 0.55+0.07* 0.49+0.05" 1.1640.13*
200 0.26+0.03% 0.22+0.03% 0.77+0.08%
HEA BTk 100 0.24+0.03" 0.26+0.03" 0.72+0.08%
T A ORI+ B 20045 0.53+0.07% 0.43+0.05% 1.1240.13%

TN TE K B 25 7 & 4R HE A Bk 41 p-NF-«xB
p65/NF-kB p65. p-CREB/CREB. RUNX2 Fik %
FEAK (P<<0.05); Syl A JEKIEY w2 H LI,
T A TEKIEY) + B EE 4 p-NF-xB p65/NF-kB p65-
p-CREB/CREB. RUNX2 ik &EFTH@E (P<0.05).
4 I1ig
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ML, TRAETE 2 SRR M AN a3k — 25 I el 4
RERE, I RCA SRR, R R e Can
IL-1B+ TL-6) FASEAL SN 5T fRRE I AT DL, 35 2% fig
B AR A A R T 0790 R B g R R R
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AT S 77 A S8k $2400 mT B PR 45 K SRR Y
B RAERPL R EIR, KA TKEDIRITIS,

G o NS Zo

S

FIRTEARR R, B YIRS RIS, RPER K
EaR R ANA €& I = AT R RS T il = s
TERIOR R, FREE T PHMEZ, R A Sk
WHE—EJa N, FRIERRE, ZGR0EE R, HHAL
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