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Abstract

Objective: To observe the effect of Suoquan Yishen Formula on HK-2 cell inflammatory factors in-
duced by high glucose (HG). Methods: HK-2 cells were divided into N group, HG group, 5% SQYSF +
HG group, 10% SQYSF + HG group, 20% SQYSF + HG group and Cana + HG group. After 24 h of cell
intervention, cell survival ratio was detected by CCK8 assay, cell apoptosis ratio was detected by
elaptometry, and levels of TNF-a, IL-18 and IL-6 inflammatory factors were detected by ELISA. Sta-
tistical processing of experimental data was performed using GraphPad Prism 9.5. Results: Com-
pared with N group, the survival rate of HG group was significantly decreased, the apoptosis rate
and inflammatory factor concentration were significantly increased (P < 0.05). The differences
between HG group and 5% SQYSF + HG group (SL group), 10% SQYSF + HG group (SM group), 20%
SQYSF + HG group (SH group) and Cana + HG group (Cana group) were statistically significant (P <
0.05). Compared with HG group, the survival rate of HK-2 cells in Cana group, SL group, SM group
and SH group was significantly increased (P < 0.05). There were significant differences between
HG group and SL group, SM group, SH group and Cana group on the levels of TNF-q, IL-6 and IL-1f
(P < 0.05). Conclusion: Suoquan Yishen Formula can reduce the level of HK-2 cell inflammatory
factors induced by HG.
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1. 518

H R ' 995 (Diabetic Kidney Disease, DKD)-5 4= & fll s &5 B HE 4AEA G, S5 KR BEM RRELNIE. 7 F
MRIERE, WEVGHM . ZEEK T-«B (NFB). janus /S 554 SR S0GE KT JAK/STAT)&
R G REA B IR 7 1 RIA[L] [2]o TEBFMEAp, (5 20 f DL AS [ P 75 B A /N BRI M S P 7 40 A
B /N A PR R R LT ) PR B 75 B A FE AT M IR 3]0 X W R 1)K BE %5 DKD [33E FE T4 hn, it (1 48
MAZE 1 (IL-18). BN 2 6 (IL-6). MIRIRIERE T-a (TNF-0) 52 MAMLHE A FERLR ST
DKD (&I HLEI[4] [5]. FeH IL-15 @i i S BEAREE A2 P~ FIRT 5 R E MBEAG 51R B /NER I 5)
JIF 7 H[6]: 1L-6 M 5 R A0 ) B NE R BSE, 51 RN E BN 75 5w, WS ek
SEJR IR BT R R AN AR EARE (7] TNF-o 85 H A0 MR H 2 AAH AR, B R4
MRS, Enl CAS R EE Tt N, S W RRER T SEERRE T B NER M Bh 2R A
M W BCEEER N, F AR RA[8]. BRI, SRR E/NE KB /NERAI A TNF-a
MRNA FiEKFTFm[9]. MHEEZTEIRYTT DKD Hg HARE L, w70 R I 3 25wl d B0 Nrf2 i@
PRI AN T 2 DKD B FREIR[10]. Kong S8 N RIS HZA G B/D B E IR, S Nk R 520
S5, SO ESRE SRS, HRBURAL RO S, DA L SRR, B RBIR BT, Y597 DKD
(R H B[] 4R 2 B 77 BH 2 24 — 2 AT 2500 45 G i B AR B UE ARy RUMBRBCATLT 1, A =F & BIG IR B 28
5, JEHUSHE SR R RI[12], AHE T8 IS WS4 R 51 B IR TT 8RN HK-2 4 P 98RE R B Rg i, 4R
W7 #EIR YT DKD W Rl Be ML A Rk, AR 253597 DKD S Bt 507
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2. M5 %
2.1. 355

MO R RN RS 7 w812 10 9. 525109, RAEH¥ 10 9. 7777 10 9. AR 10 g, 7K
%159, Ft= 159, Ar=fis: 201002, #HMEZGYFIE LG, PR RIg1i%, Bk 100 mg/
Fro W AR BE b A — M B EE R, AP S . KFLIAD0. MEM 3537 KL [ 3 18 2R A TR A 7 (510 -
MHIE IR . BRI RN LABSELECT A A (b 5(). HidffTM gPCR SYBR®Green Master Mix.
62k Mi% (FBS) . Annexin V-FITC/PI 71 & & 10 i R G (Hifair™ I 1st)350 F 28 LB H AR A R A F
(). CCK8 7 &(CK04)WH Dojindo Laboratories A& (HA). A4 T A TR IR A F ()N
IL-15. IL-6+ TNF-o ELISA 7%

22. RS SER

75 HK-2 4l (4 B B0 % 2828 dr A7 BR A 7, Procell CL-0110) 441 il f8 A& 3 ml MEM 159736 (&
10% FBS + 100X 5% % & Xt + 90% MEM 15 F#3) MG 1w =0, 1300 r &0 5 min, Ei LiF.
AR B8 I8, EIREMAI, 37°C. 5% CO, A N E . M HK-2 4IiifE4s, 0% TE A
FI| 70%~80%HT, i FH/HEAG(EDTA)H LA M FAT R, RS RN MRIEAT T —D 5.

2.3. IS BHIIEEH

24 WOSPF 2% 7 JEEAHEME KR, R EEA80 £ 200w H Kb REAEMAERAF, IES N
SCXK(f)2019~0015. #AlF: T e = = Fe 25 P oty , IE5: SYXK(FE) 2016-0016. Zh#)1H 3% 54
S UBE 50 £ 5% iR (24 £2)°C. #RAIR 15~20 /h. JEIRBIRE S #/12 h, ¥ SD KRN 5 4: 1E
WN 4). EREHHG ). 45 038 B 5 KA EH(SL ). THIEL4(SM ). EHEHSH 4), K%
W (Cana ), 4 RfgdH. 2H T EE TN (PAZEELINHFE) GE ), WA SRR
ik, tPERRORARERE R 7.2 g/kg-d, #1548 0.729 AZ4/mL, RGT 4CHH. N A PESE4EEET
B 2ml, BRMX, LT IR, BE—UEER 1h EHKEE, MIEE kA, KHFE 2h, 3000 r
B0 15 min, B EEW, IR AR E, TH EP 0%, 56°C/KIBKiE, IET-80°CHkfT. Cana FiHil:
R A2 THI AR K BRI BRbR v 77 5 0.009 g/kg-d #e5, HLFHlts AR Cana, Jo/K ZEEAL, TEIMIE
MEM 5755088, FHILAE 0.2 um JERHHIE, /7R THFR/IE, RIEFET-20TC,

24. B]. FTHAESSHE

SIS TR 135 IR T s B0 4R Mg AT 18 12 . OISR 4iiE, H EDTA LG, BT 6
UM, 24 h J5 43 213 : N 41(90% MEM 153755 HG 41(HG, 60 mmol/L Glucose)- SL 41(5%SQYSF + HG,
SQYSF & 2413 5% + 60 mmol/L Glucose ).SM £H(10% SQYSF + HG, SQYSF & 24 1fLi% 10% + 60 mmol/L
Glucose). SH 2H(20% SQYSF + HG, SQYSF & iy 20% + 60 mmol/L Glucose). Cana #1(Cana + HG,
Cana % 24 11L& 10% + 60 mmol/L Glucose). 24 h J& #HT J5 8525 .

2.5. CCK8 3%t £mpasE 1
S TR RGER SR 247 0 BUEREAING, EDTAJEAL)E, F4nM s E %N 5 x 1084
ImL, F£F 96 FLEEFEM PRI, M 100 L 4ifE 2, ®AH WL 6 NMEFL. HG RAYTTi 24 h J5

BAN 10 uL CCKS8 ¥ i/FL, RrFRFE NI & /Ne, &5 PR {CAE 450 nm 3% B LA OD {6 . bk
KEHE 3 K.
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2.6. T Zm AR AR N 4H AR T

BEFELA 1 x 10 NFL R 55 T 6 AL, 80 HG M2 T-¥is, EDTA WAk IFUE4M, *
FXR G2k Annexin V-FITC / Pl AT AN, {3 AR =AM B A I 2 4 A R T o

2.7. ELISA ZERNMAETH TNF-a. IL-6y I1L-157KF

S TR RERSE €247 o BUEKRESEREGF 400, T 6 FLikhiiR. & 24 h ik B2
Ji, EDTA 1L, TCHEE REMM, =001 3000 r 5.0 20 min, KRG LE. EREFREHAR PN
AR 40 pl, FEANAAFIURE & 10 ple BESFLANAEEFR ) 100 pl. BHUGHECT 37°CHEEHIREE 60 min.
TEFLINEDRIR, 9 E 30 sEar 2, MPIES 5 K. MAMARAF A K& A7 B % 50 W, 37Cikk
Jei 15 mine AFFLAIA 50 pl 2813, FRERRXAE 450 nm JE KA OD i, Fimid brifk fh 2k i1 5%
A SRER & i, ISEIGE A 3 K.

2.8. Gt iEE

18 Prism 9.5 #4440 i AL FR S IR RS, 1 FHIB EARAEZE( y 2 ) Bt BRRl, RSB E T %
ST E N ZE R 24 P <0.05 I B &S5 .
3. &R
3.1. HK-2 #HpaE

MGG S HG HiRAK. 5 N HALELE, HG A4 /1 R (P < 0.001), 5 HG 4tb%:, SL 4. SH
H 2z WA gt % (P > 0.05), 12 SM 40y /15 2 /R 2 & (P < 0.001), H SM A4 1
F Cana2H. WK 1.

1.5
i

#it

cell viability
>

I

H

©
(3]
1

0.0- T |
N HG SL SM SHCana

5 N4, 7P <0.001; 5 HG 4 EL#:
P <0.01, *P<0.001.

Figure 1. Cell survival rate of each group

Bl 1 HAMMEER

3.2. HK-2 fHR AT

ZERFTR, N AN TN 1.6%, HG 2 T2 17.1%, SL HIFT-F )2 8.2%, SM AT %2 4.4%,
SH T 2 7.9%, Cana 41FT %2 2.0%. 5 N 4L, HG H4ifuiE TR R8NP < 0.0001); 5
HG bk, Z25¥hbi)s, SL4H. SM 4. SH 4H. Cana 4LZHAyE - W] & FR#(P < 0.0001), W[ 2.
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5 N#4AHEE, TP <0.0001; 5 HG 4HAH P < 0.0001.

Figure 2. Apoptosis rate in each group
2. ZERMMAAT R

3.3. FAMMITEIRIRAKF
3.3.1. IL-1p

IL-18 J2 i AR G T2 A 572 530, PSS R 2 5 BB 8 B MR A 1%, e DKD
AHREL4]. TNV RIE HG WA IL-18 IRIEFH 85, 5 N 4L L2500 (P < 0.01). 5 HG 4Lk
L, 2T BUR IL-18 WRIEH B EFIR(P < 0.01). WL 3,

0.4

* 3k

0.3 — O OH#E HE

IL-1B% F (pg/mL)
o
N

0.0_ T T T
N HG SL SM SHCana

5N4AME, "P<0.01; 5 HG HMLLE, #P
<0.01.

Figure 3. IL-1p concentration in each group
B 3. EEMAE IL-18 KRE

3.3.2.1L-6

IL-6 /2 JIELNM R F B, FHAF4EREAp . RN, i EWpRsS =4, SERGHEE
HRIBHEYIMER[15]. ALK KIS N HEE, HG 4 I1L-6 #kE S ET (P < 0.0001). HG 45259+
TR Lbie 2 SR, JHrf SMZ4H. SH 40 1L-6 /K152 35 PG (P < 0.0001), K5 Cana #H4. LI 4.
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5NAME, ™P <0.0001; 5 HG 414
L P < 0.01, #*#P < 0.0001.

Figure 4. IL-6 concentration in each group

E 4. RLAMA IL-6 RE

3.3.3. TNF-a

TNF-a &4 B ZL 1) 2 PR MO IR 7, 7ENE PR B R B AL 2R I (AGE) I, B IR
YA FRIL IR TNF-a, SIS E /NERAAE . R ARIG A . JE AR S L /NEREE A0 A R] T 4R 44K [16]. FK
I FE R I, HG TG, 4iMr TNF-o WEH BT &, 5 N M ZER G55 (P <0.0001). HG
HEHYTALE, ZREFEE (P <0.0001). WK 5.

1.5 *dkdkk
o T

-
£ = ==
D 1.0
o
X
P
4
[T 0.5_
=
l—

0.0- T

1 1
N HG SL SM SHCana

5 N#Mt, P <0.0001; 5 HG 4HAHEL
&, "¥p <0.0001.

Figure 5. Concentration of TNF-« in each group
[ 5. FLEMAE TNF-o SRE

4. Wi

FRENLHIAE DKD F R A K e vt 21 88 L 1 I [17] [18], i HUHHE 23800 22 b 28 40 B IR (U 1L-18+
IL-6 A TNF-a) 0774, SEAEGIIIA B IFSE4[19] [20]. WFFTUESE, MRS E B/ NSRS HK-2
U+ HG 75 T 1R AU R T 5¢[21] [22]. [Flik, H HK-2 4k DKD (3 7EMLE . 8T CCKS
R ARAAIE LL 2, SRIR S5 AR, HG A4 AATE 2 A, 2045 5% 28 B 7 T 10U 40 A3 e B SR 18
ULEA4R SR 25 15 7 v IS I yg 71, oG8 HG 5 SRR . 4 TR i 5 B Al AT I 2R R B
filz—, M SFECE NEREE L, F/NEBAAE A 4E0[23], Lv LRI, e bhdd b
T miR-2a /-5 INK Fl mTOR {5 5%, T i p53 A2 R & -3, I L1 Bel-2 ik /KT, M
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2 HG 731 HK-2 4R IET[24] AR SLEE R 4RI 7 HG 55~ &4 HK-2 20 T2,
SER R HG A E T A, 1 SL 4. SM 41, SH 41 /% Cana ZHiH AT /> HG %5 F HK-2 417
To%,

28 55 2 B 7 SR AR e b DB A AT R A SR UIIRR TR, BEE R, B4, KAk, RE. K
A BRSPS T Ry, RS, SECONHE, AR, FETEMR =%, AR DHHRE, B
AL, EEREENE, R, AR A KE L BB NER . BAREEXIRE, Bh
IREHANRE, WTREBRYE. 12 - SRR B RS AR 2%, feig s g, EHREH . K
R PERE K, AR . ATTUAE. R 8. fh G @S, AR, WIS ik, Xt DKD
BB IIT R[25]. WFACEDL, 45 R 25 77 feiiie DKD &3 I3 b 4O K 1 35 K7 I 24038 15 oh E[26] -
A SIS A - A IL-18+ 1L-6 J TNF-a AEFRFRK T, 4550 KL HG 4 IL-18. 1L-6. TNF-o
BT, AR a7 T IS 20 Rk KA 2 B R A o

AHFFE L HK-2 G ST %, @ HK-2 4EBA7 03, TR, DL HG 353 K HK-2 41
H R PER TR, PPANGE SR 36 TR HK-2 ZEfa R Hu R M Thak. W Fugs AR W4 S5 2 & 77 Al ol 58
iE SN AR T2, [FR N HK-2 A& 2, AR B T EPLA, CCE Mg JIHL Iy T 4t
THELIR SR

SE

[1] Garcia-Garcia, P.M., Getino-Melian, M.A., Dominguez-Pimentel, V. and Navarro-Gonzalez, J.F. (2014) Inflammation
in Diabetic Kidney Disease. World Journal of Diabetes, 5, 431-443. https://doi.org/10.4239/wjd.v5.i4.431

[2] Donate-Correa, J., Martin-Nufiez, E., Muros-de-Fuentes, M., Mora-Ferndndez, C. and Navarro-Gonzélez, J.F. (2015)
Inflammatory Cytokines in Diabetic Nephropathy. Journal of Diabetes Research, 2015, Article ID: 948417.
https://doi.org/10.1155/2015/948417

[3] Rayego-Mateos, S., Morgado-Pascual, J.L., Opazo-Rios, L., et al. (2020) Pathogenic Pathways and Therapeutic Ap-
proaches Targeting Inflammation in Diabetic Nephropathy. International Journal of Molecular Sciences, 21, Article
No. 3798. https://doi.org/10.3390/ijms21113798

[4] Navarro-Gonzalez, J. and Mora-Fernandez, C. (2008) The Role of Inflammatory Cytokines in Diabetic Nephropathy.
Journal of the American Society of Nephrology, 19, 433-442. https://doi.org/10.1681/ASN.2007091048

[5] Navarro-Gonzalez, J., Mora-Ferndndez, C., de Fuentes, M. and Garcia-Pérez, J. (2011) Inflammatory Molecules and
Pathways in the Pathogenesis of Diabetic Nephropathyy. Nature Reviews Nephrology, 7, 327-340.
https://doi.org/10.1038/nrneph.2011.51

[6] Milas, O., Gadalean, F., Vlad, A., et al. (2020) Pro-Inflammatory Cytokines Are Associated with Podocyte Damage
and Proximal Tubular Dysfunction in the Early Stage of Diabetic Kidney Disease in Type 2 Diabetes Mellitus Patients.
Journal of Diabetes and Its Complications, 34, Article ID: 107479. https://doi.org/10.1016/j.jdiacomp.2019.107479

[71 L,iY. Hu Q. Li, C, etal (2019) PTEN-Induced Partial Epithelial-Mesenchymal Transition Drives Diabetic Kidney
Disease. Journal of Clinical Investigation, 129, 1129-1151. https://doi.org/10.1172/JC1121987

[8] Das, N.A., Carpenter, A.J., Belenchia, A., et al. (2020) Empagliflozin Reduces High Glucose-Induced Oxidative Stress
and miR-21-Dependent TRAF3IP2 Induction and RECK Suppression, and Inhibits Human Renal Proximal Tubular
Epithelial Cell Migration and Epithelial-to-Mesenchymal Transition. Cellular Signalling, 68, Article ID: 109506.
https://doi.org/10.1016/j.cellsig.2019.109506

[9] Ruster, C. and Wolf, G. (2008) The Role of Chemokines and Chemokine Receptors in Diabetic Nephropathy. Fron-
tiers in Bioscience, 13, 944-955. https://doi.org/10.2741/2734

[10] SKZWE, FTE, BAAME. EUAZ50 VR TR BT R Nrf2 Sl g B s2ma 3], (i AR P EE 2R &, 2020, 39(9):
944-949.

[11] Kong, C., Chen, D.F., Song, Z.H., et al. (2018) Exploration of Treating Diabetic Nephropathy with Astragalus and
Angelica. Liaoning Journal of Traditional Chinese Medicine, 45, 267-269.

[12] uf%kom, FHERE, g, b, X —R TR R SRR A A Y. TR AR R H AP TR E
%], CN105878894A, 2016-08-24.

$
i

DOI: 10.12677/tcm.2023.126201 1349 e


https://doi.org/10.12677/tcm.2023.126201
https://doi.org/10.4239/wjd.v5.i4.431
https://doi.org/10.1155/2015/948417
https://doi.org/10.3390/ijms21113798
https://doi.org/10.1681/ASN.2007091048
https://doi.org/10.1038/nrneph.2011.51
https://doi.org/10.1016/j.jdiacomp.2019.107479
https://doi.org/10.1172/JCI121987
https://doi.org/10.1016/j.cellsig.2019.109506
https://doi.org/10.2741/2734

T %

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

TR, SRt GUHERE, BhTO0, MY, IR, GRS IIEIT 2 BURE IRV BRI RST R[], E R AR A
£, 2019, 39(9): 2091-2092.

Zhang, J., Jiang, T., Liang, X., et al. (2019) LncRNA MALAT1 Mediated High Glucose-Induced K-2 Cell Epitheli-
al-to-Mesenchymal Transition and Injury. Journal of Physiology and Biochemistry, 75, 443-452.
https://doi.org/10.1007/s13105-019-00688-2

Zhang, J., Zhang, Q., Lou, Y., et al. (2018) Hypoxia-Inducible Factor-1a/Interleukin-14 Signaling Enhances Hepatoma
Epithelial-Mesenchymal Transition through Macrophages in a Hypoxic-Inflammatory Microenvironment. Hepatology,
67, 1872-1889. https://doi.org/10.1002/hep.29681

TREAIE. RS R EFEMEREE. JBEE A AN R 6 KTPEMEE X WAbEY), 2019, 41(17):
2642-2645.

SREE. (M3 OPG. TNF-a. 1L-6 KF- SHE IR B HI56 R[] MBelE % 56K, 2022, 19(2): 189-192,

Tang, S.C.W. and Yiu, W.H. (2020) Innate Immunity in Diabetic Kidney Disease. Nature Reviews Nephrology, 16,
206-222. https://doi.org/10.1038/s41581-019-0234-4

Wellen, K.E. and Hotamisligil, G.S. (2005) Inflammation, Stress, and Diabetes. Journal of Clinical Investigation, 115,
1111-1119. https://doi.org/10.1172/JC125102

Matoba, K., Takeda, Y., Nagai, Y., Kawanami, D., Utsunomiya, K. and Nishimura, R. (2019) Unraveling the Role of
Inflammation in the Pathogenesis of Diabetic Kidney Disease. International Journal of Molecular Sciences, 20, Article
No. 3393. https://doi.org/10.3390/ijms20143393

Pérez-Morales, R.E., Del Pino, M.D., Valdivielso, J.M., Ortiz, A., Mora-Fernandez, C. and Navarro-Gonzélez, J.F.
(2019) Inflammation in Diabetic Kidney Disease. Nephron, 143, 12-16. https://doi.org/10.1159/000493278
Panchapakesan, U., Pegg, K., Gross, S., et al. (2013) Effects of SGLT2 Inhibition in Human Kidney Proximal Tubular
Cells—Renoprotection in Diabetic Nephropathy? PLOS ONE, 8, e54442.

https://doi.org/10.1371/journal.pone.0054442

Zhu, Y., Cui, H., Xia, Y. and Gan, H. (2016) RIPK3-Mediated Necroptosis and Apoptosis Contributes to Renal Tubu-
lar Cell Progressive Loss and Chronic Kidney Disease Progression in Rats. PLOS ONE, 11, e0156729.
https://doi.org/10.1371/journal.pone.0156729

Lv, L., Zhang, J., Tian, F., Li, X., Li, D. and Yu, X. (2019) Arbutin Protects HK-2 Cells against High Glucose-Induced
Apoptosis and Autophagy by up-Regulating microRNA-27a. Artificial Cells, Nanomedicine, and Biotechnology, 47,
2940-2947. https://doi.org/10.1080/21691401.2019.1640231

AN, BhFE1, B, 2. 48R a8 7 5 o BT RE PRI B IR /) ST RN T B R IR 2R 22 AT AT ]
B IR 2Pt 4k, 2021, 27(11): 820-826. https://doi.org/10.13210/j.cnki.jhmu.20210104.002

FHEERE, JRME, RER, A AR AR TR RO IR S B LI SO N R D RE R [9]. B IS [ R [ 24,
2021, 32(8): 1931-1933.

DOI: 10.12677/tcm.2023.126201 1350 s

PRl
i


https://doi.org/10.12677/tcm.2023.126201
https://doi.org/10.1007/s13105-019-00688-2
https://doi.org/10.1002/hep.29681
https://doi.org/10.1038/s41581-019-0234-4
https://doi.org/10.1172/JCI25102
https://doi.org/10.3390/ijms20143393
https://doi.org/10.1159/000493278
https://doi.org/10.1371/journal.pone.0054442
https://doi.org/10.1371/journal.pone.0156729
https://doi.org/10.1080/21691401.2019.1640231
https://doi.org/10.13210/j.cnki.jhmu.20210104.002

	缩泉益肾方对高糖诱导的HK-2细胞炎症因子影响的研究
	摘  要
	关键词
	Study on the Effect of Suoquan Yishen Formula on HK-2 Cell Inflammatory Factors Induced by High Sugar
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 药物与试剂
	2.2. 细胞复苏与传代
	2.3. 动物与含药血清备制
	2.4. 造模、干预方法与分组
	2.5. CCK8法检测细胞活力
	2.6. 流逝细胞术检测细胞凋亡
	2.7. ELISA法检测细胞中TNF-α、IL-6、IL-1β水平
	2.8. 统计方法

	3. 结果
	3.1. HK-2细胞活力
	3.2. HK-2细胞凋亡率
	3.3. 各组细胞炎症指标水平
	3.3.1. IL-1β
	3.3.2. IL-6
	3.3.3. TNF-α


	4. 讨论
	参考文献

