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A dual-color fluorescence sensing system based on target cycle amplification
strategy to explore attenuating effect of different steaming times on kidney cells
in process of “nine times steaming and nine times sunning” of Polygoni Multiflori
Radix
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Abstract: Objective To detect the expressions of miR-21 and miR-200c secreted by kidney cells by using the established dual-color
fluorescence sensing system, and observe the effects of decrease toxicity of processed Heshouwu (Polygoni Multiflori Radix) after
“nine times steaming and nine times sunning” on kidney cells. Methods After kidney cells being incubated with water extracts of
crude and processed Polygoni Multiflori Radix with different preparation times, two-color fluorescence sensor system was used to
quantitatively detect miR-21 and miR-200c in cell culture media before and after administration. Results By comparing the toxicity
of the water extracts of Polygoni Multiflori Radix with different processing times, with the increasing of processing times, the
fluorescence recovery intensity of two-color fluorescence sensor system was constantly weakened, and expressions of miR-21 and miR-
200c in cell culture media treated with water extracts of processed Polygoni Multiflori Radix was reduced, which indicating that toxicity
gradually weakened during the processing. The toxicity was significantly weakened at the ninth time, and the toxic effect on kidney
cells was not significant, indicating that the toxicity of water extracts of processed Polygoni Multiflori Radix to kidney cells was

continuously reduced with the increasing of processing times. Conclusion Raw Polygoni Multiflori Radix is toxical, but the toxic of
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processed Polygoni Multiflori Radix is gradually weakened. After processing more than nine times, processed Polygoni Multiflori

Radix is basically non-toxic, indicating that “nine times steaming and nine times sunning” can achieve attenuation at cell level, which

can provide a reference for the improvement of processing technology and quality standards of Polygoni Multiflori Radix.

Key words: drug-induced kidney injury; microRNAs; target circulating amplification strategy; Polygoni Multiflori Radix; toxicity-

attenuating effect of processing; nine times steaming and nine times sunning
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Fig. 2 Effect of Polygoni Multiflori Radix (S0) and water extracts of Polygoni Multiflori Radix with different processing times
(S1—S12) on cell viability of RPTEC (X *s,n=35)
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Fig. 3 Fluorescence intensities at 518 nm for detection of miR-21 (A) and 668 nm for detection of miR-200c¢ (B) in culture media

of RPTEC treated with raw and processed Polygoni Multiflori Radix by two-color fluorescence sensing system ( X £ s, n=3)

P <0.001 vs control group



- 2388 « PER 2022448 B53% B8 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8
5
1 e
Bl R 44
iy g
+ ™
= jusag
£ <3
<
< zZ
é ~
E 21
S <
3 S 1
= &
£ H

XHHE S0 S1 S2 83 S4 S5 S6 S7 S8 S9S10S11S12

XTHE SO S1 S2 S3 S4 S5 S6 S7 S8 S9S10S11S12

4 qRT-PCR &% B SRHIE k2R IEA) RPTEC 17 £ miR-21 F1 miR-200c mRNA BT RiL 2
Fig. 4 Relative mRNA expression levels of miR-21 and miR-200c in culture media of RPTEC treated with raw and processed

Polygoni Multiflori Radix by qRT-PCR

FioR, G E SRS R ) 1 2 K S b B
f) RPTEC 572391 1f) miR-21 1 miR-200c mRNA
X RIE BB T AR, SRS, W
309 miR-21 A1 miR-200c [NFRIEK-5 W56k
JERAAR 22 BT ARG I (1) 225 SR 6T R o
4 g

2 MR R ARG R 2 75 R X 25 8 S
K — 8 W 771226 H 25 A T 2500 R
CHLZESURR” & R 2 A EE A Bl AR DL M ) T B
W TS S, B2RE, M. EORSZE2G b a3,
MARARGH GG FH 235, A TT@E A “ Lz Juig”
s W A N 1P DS NG <0 =<2 Y e B S A e £
L, BRTAHE LR WE XA, fERETIEE
fi “Z k7, E 52 MR AE ST I ZiH, A
FEET XA DAL SR T EIEE, R “IUz%
JUI” X — B AR RS 7, BT S A
SRR ERPE AR A FIRE, ST S R A
F BRI T FEIE R T T, ARBEFT R
187 B Y R AL 40K 5 A% T 4 2 TR LB 70
AR R, EPXE “ILZESUE” M S I e K
PN B A M () BT A, e B s
(TR A% IR RN 2 249 )P B A 0 A DG LE b
B miR-21 T miR-200c WL, MEELHMH )G
Bl E DX E AR, B8 T S A ]
JE SRR, B TR S BRI I I 1 AL
i FEANIE IR 2 4 245 (48 St 7R 7%

FEA PR P HTIA TAE ol AN [ 2
PEZGYII B AU AR SRS, SIERE T A B R
FEMMB S, MREEFREE TR miR-21 A1 miR-
200c WIS BL T AN [FIRE B Hh 38 s ASHT 7838 i 1
FH P 328 37 1) R 5 i A% S A 22 00 440 . 3 A 1)

miR-21 1 miR-200c WKL, WMELEMHI )G 1
5% B R R . 1 el AR S KR AN
RBBH AT O 5E L “ —7Z8—W” (S1) B “+ 7%
T (S12) A FIRE AR R 2 K2
AL A AR SME R, JE AR 5T R - A
LR, EEEENSATRRERIRE; HIK, [FHXN
075 AL AR R nanoflare FINXT 45 24510 Ja 40 o 5%
FRIEP miR-21 F1 miR-200c BEAT E BAM, KN
Pl A M R 3G I, BRI AR 1) miR-21 1
miR-200c WIFRILIZAE— EFEFE Lgib, A g3
TEABIE 9 WKHEHIKEUS, miR-21 FI miR-200c 3=
KA B AR . 3B AN R ]
LK BRI S AR EEPE, ] R0 R R
R Es, JHI A 9 IR EEVE R E S, HEkEE
L R T, R AR M B PR AR AR AN R, 3
AitaTRaE . Wit A qQRT-PCR H AR S B LM
FREY) miR-21 A1 miR-200c WIME, TEMIH] 9 k2
Jii » miR-21 A miR-200c WIFRIEEIL X LK, %)
T[S LRSI M) S B N B AT R
BT . A2 SERPEIR B, TR LR LI
JEHI e SEEAT R, R@E LI 7E4H
MRl DU BB AE, ARRAEFE—PHT
TEARSZIGHEATER YT, LA BRI Fe s S AT DO 20
fil L 25 R Ebr e e H iRt — e 2%,

AT TR R 6L R = TR L LA 5
i S AR 2 B B B, B
TERR A MHI A S 2 B A1, BRI
PR RN A&, AEATELZA
AL B B2 B BRI B 7 B
i B B9 KA R AuNPs, 45 & 98 Y6k B2
K, RIBTA. mRE POk B 5 ek s,



FED 2022447 $53% B 8B Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

= 2389 »

SEHL T AT 5 A [ J i 7 AR A R PR R

ol

A, DAAE S MU R J A B 1 5 (K 3R

W NI R 258, W] LN TE 2 v 25 ML ) i A
85 P AR FUSR AR R T T

R BAFR PTANEH P RATALEA TR

SE 0k

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

KRR, R, WK, & TE D JLEIUI ] T
A0S L02 FA M AL K asem (0], hE P EE 2515
Bk, 2020, 27(4): 70-73.

Li C Y, Niu M, Bai Z F, et al. Screening for main
components  associated  with  the idiosyncratic
hepatotoxicity of a tonic herb, Polygonum multiflorum [J].
Front Med, 2017, 11(2): 253-265.

Wi, X5, WAL, S TE S SR R AR R
W [, hEZGRE, 2016, 41(7): 1289-1296.
PR, ABBEIE, FE, & TR HIRE AR E 5
R 2 MY R SEREVIE W70 [J]. B 25, 2017, 48(10):
2044-2050.

FRIETE, JEF, XI5, S A R L B i R
MU PR 5T 33k R [3]. 2907 BF 92, 2021, 44(10):
2252-2261.

RHEW, FbenE, FWHENT, 55 BT rhE R
Lz ek LR R Hr (1], T E 248, 2015,
40(5): 985-988.

RO, MIRTT, ARHEFBE, S5 AT A M T AR IR
WATE S REBERHEER 1] PEP R,
2016, 41(2): 333-339.

Wida, k2%, BRoCH, 5 TR M5 IAAMH %
XA 5 EEAE R AR AT [7]. hAEh ey
=&, 2018, 33(2): 770-772.

Wik L, B, EEE, S fE A RERI S 5
(2 R TS S 0 ()] AR IR 4R, 2018,
33(11): 5182-5185.

Lv GY, Lou Z H, Chen S H, et al. Pharmacokinetics and
tissue distribution of 2,3,5,4'-tetrahydroxystilbene-2-O-f3-
D-glucoside from traditional Chinese medicine Polygonum
multiflorum following oral administration to rats [J]. J
Ethnopharmacol, 2011, 137(1): 449-456.

[11]

[12]

[13]

[14]

[15]

(16]

[17]

[18]

[19]

[20]

[21]

Tu C, Gao D, Li X F, et al. Inflammatory stress potentiates
emodin-induced liver injury in rats [J]. Front Pharmacol,
2015, 6: 233.
Xu S F LiuJ, ShiJ S, et al. 2,3,4',5-tetrahydroxystilbene-
2-0O-B-D-glucoside exacerbates acetaminophen-induced
hepatotoxicity by inducing hepatic expression of CYP2EI,
CYP3A4 and CYP1A2 [J]. Sci Rep, 2017, 7(1): 16511.
Weber J A, Baxter D H, Zhang S L, ef al. The microRNA
spectrum in 12 body fluids [J]. Clin Chem, 2010, 56(11):
1733-1741.
McDonald J S, Milosevic D, Reddi H V, et al. Analysis of
circulating microRNA: Preanalytical and analytical
challenges [J]. Clin Chem, 2011, 57(6): 833-840.
Kanki M, Moriguchi A, Sasaki D, et al. Identification of
urinary miRNA biomarkers for detecting -cisplatin-
induced proximal tubular injury in rats [J]. Toxicology,
2014, 324: 158-168.
Fujita S, Ito T, Mizutani T, et al. miR-21 Gene expression
triggered by AP-1 is sustained through a double-negative
feedback mechanism [J]. J Mol Biol, 2008, 378(3): 492-
504.
Li Y F, Jing Y, Hao J L, ef al. microRNA-21 in the
pathogenesis of acute kidney injury [J]. Protein Cell,2013,
4(11): 813-819.
Nassirpour R, Mathur S, Gosink M M, et a!/. Identification
of tubular injury microRNA biomarkers in urine:
Comparison of next-generation sequencing and qPCR-
based profiling platforms [J]. BMC Genomics, 2014, 15(1):
485.
Zarjou A, Yang S Z, Abraham E, et al. Identification of a
microRNA signature in renal fibrosis: Role of miR-21 [J].
Am J Physiol Renal Physiol, 2011, 301(4): F793-F801.
Gao H, Li J W, Jia Y R, et al. A hairpin DNA-fueled
nanoflare for simultaneous illumination of two
microRNAs in drug-induced nephrotoxic cells with target
catalytic recycling amplification [J]. Analyst, 2019,
144(24): 7178-7184.
FF, WANRE, B, 25 LU R RS T2
WEFCHERE [J]. P24, 2020, 51(21): 5631-5637.
[FriE%4E  FT4h]



