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o E:. BN WABSEWAETL Pyrrosia petiolosa THIERRIVEMIER . 775%  RE/NE LRI (MDCK) 455 100
pmol/L M LRI E 24 h, MTT AL EERXT MDCK 4 iv% 71 LA K AR £ ¥# i 5 1) MDCK J&REAR Y40 M yd 77 K5 m o e
EHIMUN REENL S A IE R 4L, BRI RN M RRMK . =578 (102 20 mg/kg) AMFHIE (4.5¢gke) H, BREWHIN, HE%
HAFH ig 1% ZHR 1% NHaCl HEE5E 30d, IEMRFIN ig 259, KIRGZFHUNRIRBRE AT, RABAER-HFLA (HE)
PRI B A AVR B AL SR & TR IR S A PR S . B . FIF Auto Dock PR B2 R A ik S A0 4 il Ak 43
BEYIBGE 5214 v (peroxisome proliferator activated receptor y, PPARG). WNK #ZBRELZ & (IEF | (WNK lysine deficient
protein kinase 1, WNK1). 45/8)3% 5244 (calcium sensing receptor, CASR)+ 43R P450 K% 24 K A B 1 (cytochrome
P450 family 24 subfamily A member 1, CYP24A1) HEFATH TR IATEER. R MBI RRERER, HIEFA
AHEL, 100 umol/L I EFRNT MDCK Z4HHi% /1 W S50 ; 7F 30 mg/mL AR L HEE S RSO b, WERLT DL %8R
7 MDCK 4IfiG /1 (P<0.05). HpPIsEiess RER, SAZHHA/NEFHSR MM IEEREEE, FHLEBG TS BE &
ik (P<<0.05); MEERLHIEHME AIEH DR ES T EEHMHBERFK (P<0.05), REFEEEAS (P<0.05).
ST R SR, PPARG. WNK1. CASR. CYP24Al & H 5 EE K> T X #8835/ T 21 kl/mol, X8 RSB HBLF
g BT AEWATPIERAEARENEA . S S ERER, FakiE %15 PPARG. WNK1. CASR. CYP24Al
BEOE G TR X,

KRR Mk BSCAWIAE: IR SRR R EYIEOE 2R v WNK B BRE 2 e 1 SRR AR 4
Ml 3R P450 Kk 24 WA A LR 1
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Leaching effect of babaric acid in Pyrrosia petiolosa
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Abstract: Objective To study the leaching effect of babaric acid in Pyrrosia petiolosa in Guizhou. Methods Canine renal tubular
epithelial cells MDCK were incubated with 100 pmol/L babaric acid for 24 h. MTT method was used to detect the effects of babaric
acid on viability of MDCK cells and cell viability of MDCK inflammation model induced by lipopolysaccharide. Male Kunming mice
were randomly divided into normal group, model group, low-, high-dose (10, 20 mg/kg) babaric acid groups and Shenshitong (4.5
g/kg) group. Mice except normal group were daily ig 1% ethylene glycol and 1% NH4Cl for 30 d to continue to model, at the same
time mice were ig drugs, after the last administration, urine and kidney of mice were taken, hematoxylin-eosin (HE) staining method
was used to detect the pathological changes of kidney tissue; Calcium ion detection kit was used to detect urinary calcium and renal
calcium contents. Babaric acid and peroxisome proliferator activated receptor y (PPARG), WNK lysine deficient protein kinase 1
(WNK1), calcium sensing receptor (CASR) and cytochrome P450 family 24 subfamily A member 1 (CYP24A1) protein were
molecularly docked by Auto Dock software and docking results were analyzed. Results The results of in vitro experiments showed
that compared with normal group, 100 pmol/L babaric acid had no significant effect on MDCK cell viability; In 30 mg/mL
lipopolysaccharide-induced inflammatory cell model, babaric acid significantly increased MDCK cell viability (P < 0.05). The results
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of in vivo experiments showed that inflammatory cell infiltration in kidney tissue of mice in each administration group was improved,

and kidney tissue damage score was significantly reduced (P < 0.05); Calcium content of kidneys in low-dose babatic acid group and

Shenshitong group was significantly decreased than that of model group (P < 0.05), and urinary calcium content was significantly
increased (P < 0.05). The results of molecular docking showed that molecular docking energy of PPARG, WNK1, CASR, CYP24A1

protein and babaric acid were all less than —21 kJ/mol, and docking effect was good. Conclusion Babaric acid in P. petiolosa in

Guizhou has good anti-inflammatory and inhibiting effects on renal calcium accumulation. The mechanism of its leaching activity is
related to the binding activity of PPARG, WNK1, CASR and CYP24A1 proteins.

Key words: leaching effect; Pyrrosia petiolosa (Christ) Ching in Guizhou; babaric acid; peroxisome proliferator activated receptor v;

WNK lysine deficient protein kinase 1; calcium sensing receptor; cytochrome P450 family 24 subfamily A member 1

AFEANKEFREYE LA F Pyrrosia
sheareri (Bak.) Ching. /155 P. lingua (Thunb.) Farwell
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A FIPRIEM TR L i b i TR, EER
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1.1 “Afm

R NE E 40 (MDCK) W [ of BB
G
1.2 =

TEIE R RAMNR, 7~8 B, REE
18~22 g, WWHERBEAIRAF, shWVraliEs
SCXK (3L 2015-0001. /AR IAEL @ K K 4T,
IRE 22~25 C, FXHEE 50%~60%, HHtE
Ko B II ARG 5 M 2R 245 K 2 RS IR Bh )
EEAEHE, HFE 3R JEN.

1.3 AR5

PSP WA R B BV A S S S A 2
LR, H BN b BR 2 K S A 2 T R AR R
LK EREMA WA P petiolosa (Christ)
Ching [Pt BA@ERBR. (5 20160625, [

ZiEF 743020338) T H HEIE = LI 25 TR A
WIEER (HPLC=98%, #t'5 2018132) Mg H Y112
e AFAEMBEAERLA; IR ZH
(lipopolysaccharide, LPS, fit5 063M4039V). A
- (HE) takiia (S 190815) T HE L
REEEREHRAR; 5 FAMRA&E s
201911230 H 7 528 R AEY) TR ST A PR A 75
JA4E ML (S 20196452) W E BN PUZER A T
MBI AR AT ; DMEM mfik R (S
20181562) W H 3 E Gibco A ; PBS (it
20191152) B H LA %1 BI A7 .
14 UHEE5RH

RN TAES (MRS ERAD;
CO ¥ 7548 (HA =¥ AH]); TDAM AL Bl
(KD P IERACRA IR AT HAEE R (3
[ Bio-Tek A ]); EG1150 B4 A KL, RM2235
Y HL (FEE Leica 2 7)); 818 M 2 BB DS-
Ri2 MEMBERE RS (HAE Nikon AA]);
AutoDockTools 1.5.6 4.
2 ik
2.1 HYIRIHIE

ARG ATIANE A A T s T 21 A
&Y, Z%EEY 5 NIERRE, KRR
75 7KAR AT B T 1) B B, B BEAR 2377 L DMEM
Fer S TR FE A ZE KRR A% 100 pmol/L+ 0.5 mg/mL
AW, & H T MsE I MBIYsEss, 14 CukH
17, #H.
2.2 MEEEXT MDCK 40BE5E IR0

MDCK 4 H & 10%62F 17 1% 75 5 & -5
%7 ) DMEM mifEssgRdE, T 37 C. 5% COx ¥
FRARREFR,  HOGHECAR A B ) 240 B A 1 25 M AN 4 i R
15286, MDCK 41 LA 1X105mL 5188+
96 FLE R, WENIBA (EHEEFRERI. B2
H (257 100 pmol/L MR, &A% 5 ANE L.
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FAEE 240, KA MTT 50004520 490 nm Ab )
WG (4D E.
2.3 HIEERXS LPS %S89 MDCK 48R 7% 185200

BUAL T3 3R K MDCK. 4, DL 1X
105/mL ¥J553MT 96 LA, HEFridi. BCEX
4. BRI FIHIE AR (100 pmol/L) 4. 452540 A
DI ER AL EE 24 h J5, BORLALANSL5 2570 A
LPS (30, 50 mg/mL), XJRRAMAAF 25 3E 7%
B, BEF 24h, MTT iEKII 441 490 nm AL 4 {H -
24 YIBEEXEEA/)RBERRER S5, K5
AERF

35 W E WA BENL 7 Joxs AL, T ZH K 301
EEC. =77E (10, 20mg/kg) HAEAIE (4.5
glkg) M, #H 7 H. BRXTRAN, HR&HSH
ig & 1% ZFEF 1% NH4Cl X ZE K TIERR, LA
B ERR S BB UG R IIbR & . BIERSE 1 K,
BTG ig IRIZEY) (20 pL/g), MR AR L
ig AR 0.9%F NI, & H B4y, TriE
B, 1 0d, S 30d. SAEERE, IS4 EUR
W NERBETHEALZE, TR, 4% B4 B 1R it
7058 V0 B T ARG U )~ B 2H 2% PR R B TR
SKH HE Be sl /N B A 20 B, &5k
FAE R IX BEHLALEE 5 M EESMEF (X2000,
AMLEF I 50 NE/NE, 1M Paller SEBI ARt
1TV IEREE/NERN O BANEREY K. 8
MR~ 1 g TRIBKME N 1 70 RIPRZIH RN 2
gy AMEBUSN 2 78 H/NVEAIIBIRBEN 2 78
T RCE BB o 2 7 A RAEANNLIRIE )Y 2 75 .
FANENEBREVE S BN 10 4y, B
K439 500 43
2.5 HIBEREMIE MR 7 F X IE

I Auto Dock A4 F1 Vina F2 3547400 B2 R i1
ot A AL W R G BE W) BTS2 Ry (peroxisome
proliferator activated receptor y, PPARG). WNK #fi
IR = AP 1 (WNK lysine deficient protein
kinase 1, WNKI1). #5/& 524k (calcium sensing
receptor, CASR). il A3 P450 5% 24 KK A
B 7% 1 Ccytochrome P450 family 24 subfamily A
member 1, CYP24A1) HEHMFX4E, FRG&E
FI o ARG G R AR IR, FE a4 1.
2.6 SGitFESH

S EE IR IERS 734, BHE A X £ S R,
KHI SPSS 20.0 Gt Bt AT BRI 27 200 Hr

3 #R
3.1 IMBEEXT MDCK 4p5E RS20
SR 4 HN 1.13240.021, HIEE (100
umol/L) ZH 4 16N 1.116+0.027, P& L EZR,
K 100 umol/L HIELER N MDCK 41 i %A S 1A
2SO 5 A D2 R i s 2 M 8
3.2 UIBERXS LPS iF55H MDCK 4pa7E H RS20
WFFRANE T ik i LPS (30, 50 mg/mL) 55
f) MDCK #JERR T, 100 pmol/L 31 EL & %} MDCK
IR ER, ZRNAE 1. 5XRAmEE,
T ZH A My 773 2 3 K (P<<0.05); 7£ LPS (30
mg/mL) %55 MDCK 4 g & e A, HIEL IR 2
P MDCK ZHfl A {8 (P<<0.05), FHIHIEER X}
LPS (30 mg/mL) #5511 MDCK 40 i i {7 2 A5
R1EH

® 1 MEEX LPS FFH MDCK 48 HE 8IS0
(Xxs,n=4)

Table 1 Effect of babacic acid on MDCK cell viability
induced by LPS (X +s,n=4)

5 W/ AfH

- (umol'L™")  30mg'mL'LPS 50 mg'mL"' LPS
hogil — 0.44440.061 0.44440.053
| — 0.224+0.065" 0.255+0.021%
R 100 0.30140.041 0.27140.055

EXHEA L "P<0.05; SR *P<0.05, TEF
“P < 0.05 vs control group; *P < 0.05 vs model group, same as below
tables

3.3 HIEENSEA/RSEHAREE LR
k1 AR 2 o, SXTRAIAEEE, AL

REPEA R, YRR, FASH .
G

NEDGE, BB R E R EA R, E
HAR PR B2 T (P<<0.05); SHEAI4IAHLL,
IV EL R 2H R S A 38 2 ) BV A 4 5% R T IR T 4 2
B, BHLAGE R, BHEARGE Y R
ik (P<<0.05), REAHIER B HL AR ER.
34 NMBERMSSEANMRESESEMFMN

W 3 Frs, SOHBA R, AL/ R B
SEDETIE (P<0.05), RUNEHRT), S
1 ERAE, BRI AR B Al AL/ B A
BERL (P<0.05), RHEIEE (10mgke) BA
BB S B EFRUE
3.5 MBERXBSEA/NRRISES =M

W 4 frs, SEERA LR, IIERRKHEH
AE A NRIRESREES S (P<0.05), &

N>~

\
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AT BRI C-HIERIEFIREA D-HER &=L
E-B A

A-control group B-model group C-low-dose babacic acid group

D-high-dose babacic acid group E-Shenshitong group

Bl MBESESA R BHERARETLRIFNE
Fig. 1 Effect of babacic acid on pathological changes of

kidney tissue in mice with kidney stones

*x2 FBHNORBHABHITES (X£s,n=7)
Table 2 Kidney damage score of mice in each group (X + s,
n="17)

A5 7l /(mg-kg™) ARGV
o HE — 4.60+1.46
LAY — 129.57+15.68"
IR 10 53.29+9.24"

20 43.63+10.52"
[ERapiiil 4500 26.21+8.84*

# 3 HNEBRESRAENSEAIVRBESENEN
(X*s,n=T7)
Table 3 Effect of babacic acid on renal calcium content in

mice with kidney stones (X £s,n="7)

2H 5 7l §/(mg-kg™") "B 45 F:/(mmol-mg ")

pagicl — 0.006+0.002
it — 0.012+0.002*
IR 10 0.004+0.001*

20 0.010+0.004
[Egapi] 4500 0.005+0.002"

x4 YEEBRNBEANRKISEENFME (Xts,n="T7)
Table 4 Effect of babacic acid on urinary calcium content

in mice with kidney stones (X +s,n=7)

el 7 E/(mg-kg™) JRAG & 5/(mmol-L™)

pagil — 1.564+0.25
it — 1.624+0.23
IR 10 2.34+0.11°

20 1.724+0.22
[EREp] 4500 2.55+0.15"

BIIIEER (10 mg/kg) HA R FIESE IR HE VS
P, I ER IR I RS HE 5 B8 1 B PR R 45 A
gﬁo
3.6 IMEEGEMIEM R F I EEIEIE

B ER 4 5 5 PPARG. WNKI1. CASR.
CYP24A1 & EH#AT 73 134, B A Z5 44 1F) PDB
ID 4+ 5%14 6TSG. 5DRB. 7DD7. 3K9Y. th&¥5
KA FEARGSE G T EELSE AR . FIH
Auto Dock ¥ AFAN Vina 1 5 43 AT 0%, 1533
B 5L EE AN ERE, 208 -31. -33. 32,
—29 kJ/mol. 45& Re AR R AR AR LT, 4
FhER 45 A E/NT —21 kI/mol, & WX HE30R
B Horp, SRS AR 5 WNK] &
F,  IX 5 ACUR H Fi HARE FE000 2 i LR B R
UFIRI R BORAH — 2[RI 7E @RI #E 25 CASR,
CYP24A1 WA B HIX R - 4 PR B 70 1%F
BAB LA 2,
4 e

BURHEFCN N, FLIRI. JR 2. HEJRBERS B 7
W~ WRIIASET AR SRR “WAE”, N “Hk”
CEPRT CBWRT TR AR R 6 FhEAY,
Hrp L R A ORI, B LR
fE. B aAaE, Wl 7, MHEMoE, GRRE
W TEILE TR, 7R AR AR ZH T I 5T B,
MEF=HWAFIRICT 21 FafR sy, Hpm
ELRRAE 20 fR AN S W /K1 3 B R AR PRIEVE
AHIFFEAE BT HIRE 7E H Sk Al |, Bk R P @ AR EE
HE— DR TCE EAE  A T5 R HTE RR () ae RE E
YE AL

FEHIEERXT LPS 53 () MDCK 48 fitd ¢ hE A Y
RV SEE6 R R B, 100 pmol/L 31 X R % MDCK
YHME I3 B, (HER T TS 250 E 24 h
AARESRS MDCK 2 R4 MavE 71 1EH
F AR R0 5 /N 40 B S RE AR B B R E
AT DU R = SRS 7). BISESS HE Jeta sl
Bk R, WIERRX 1% —FEF 1% NH4Cl i
SHEEAREENR T ARG BERYER, B
IR MR IE R R s . AR, B
Wk £ 6 7 LA 98 ShiE T R SR PRV R O) . LA
2 ) BRI LA 2 FRE A B, 2 R 4 28 ) M1
T E RN AN HT 2 T M2 T E R4 ). PPARG
REVEAR E M1 B M2 B 1) SCHE A T
I I0E PPARG 1] 45— € 3T 2 /E FL AHHE 505y
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FEHER LA IR = 4r 25, IR E A = Aa5 i, SAFRAER | MR
Stick model is three-dimensional structure of babaric acid, spirochetes are three-position structure of protein, and each group of characters represents one
amino acid
E 2 IMEBES PPARG (A). WNKI1 (B). CASR (C). CYP24Al1 (D) ERAM D FxI1EE
Fig. 2 Docking results of babaric acid and PPARG (A), WNK1 (B), CASR (C) and CYP24A1 (D) proteins
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TGRSR, YIERYS PPARG BN HEBUR R
fit, s FXFEREN 31 kI/mol, H XK TR
KEAFE BRI A E R« IEERX B /NS 25E
RYER LS RE 55 PPARG A HUF IX 23
PR O, BRI RIS 455 0% PPARG, {154
i B /N 2H 2R b B R A B A A e B B R A I
M2 B, M & 3ETTRAEH, IR S5 A B R E S 2T
B INE 5 .

1E 1% FEAT 1% NH4Cl 75 5 (1) 5 45 1A
/NBR SRS, LB RN ) 2 )N B A R Y
HEFERC, REESEEEMARE S, 584
A, R\ E RGBS &
AL AR REHE S vE e, BRI E AR A oy e,
WU PR A 3 R A5 1k 5 B A 5 2 PRI P 45 SR A —
Fo WNKI I8 o 12 il 44 B8 A AU 110 18 R )
RAVER, AR Z5I6TT %R E AP, CASR K
15T R R B8 SRS R0, 2 I A IR T
FEAT LA FRODR 55 BRBR PRI, AT Bl B 1Y)
IR, s EsHES, A8 e B PR S IR
ACFI-BI, CYP24A1 & A A DAETSE 484 2 D3
(vitamin D, VD3) UlEEER AL I B AF 3G 4, T
PE VD3 RIS RIS, R CYP24A1 B H Y
WO AT DA 5 R i, A I R BE PR . AN 9T
ARG R ER, WERRYS WNKI. CASR.
CYP24A1 & EAXHERREM, Hor 3 KRR
BRI AN, REMERMAREES
WNKI1 25 F RIS <. R RIE I E 554 H T g
LA CASR A S, RIFRM MR EEEEA
K BUESERY CYP24Al EALZS, RIS
PE VD3 FEfif . H0H SO A 5%

AR AT HAFERN |, BT R B IEpR e, M
PR ANE EHEME 2 AN T7T, RIS K, 25
8B TEA AT IR @ E Y, it
B 98 400 EEL R P T8 AR A R ) B At

FBAR ALY FARGAEF B R
BE 3k
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