530 % 45 10 3] HERREZEE Vol. 32 No.10
2022 4E5 A China Journal of Modern Medicine May 2022

DOI: 10.3969/j.issn.1005-8982.2022.10.009
XEHE : 1005-8982 (2022) 10-0047-06

YRR E

INRRZ B M 82375 T F5 P9 o ) Rz i s B ie T B P s
BRI R X B IR . HERE ORI S0+

R, A, AL, RAMY, A HEES
(ERTHEHAFMEE —ER 1.ARTY, 2.5 HWF, 38548, EAT A/RE
150001; 4. BRIIHFEHAFWES —Elx BRE, EAIT BRE 1500405
S.ERILPEZ k¥, BRI ¥/RE 150001)

5
i

WE . BR WAk A7 T TN R PSSR B0 6 7 M ks Bk 69 97 SR T B A . AR IS AReY
o, J7iE HEIR20165F6 A—2021 410 A BRI E2h K FWEH —EIRE NADKS 09 ¥ fkom Bk & 126 4)
AR R, AR BE AR BN R ABRL(T9 4] ) Faxt BRLA(47 ) ), STRULEZ FAG LT, AR
2078 3 PR LA B L3 A eek R M ARG ST . RS AL, dBsAT [ s, B)E 2/ i dE . Bk
irF G | FMESE . RBSRE TN, Rigdelr Mk EEs, BB, REEREORER, H%E
feRaneB ], B [RFAEr, fRER. 9%, 4hREGEE]. AR ZEISRLA N R M 4
RXEG FELHEZIA T THEHHHEATEG 78 mRNA, A& % BiKE | oiF Caspase—12] . TR
B4, 5R BIRE e tts, sfs. B AR M & 1eARe) ZAER T RAL(P <0.05) , AFR4A
BA AR 87.34%, & T ARG 68.09%( P <0.05) o AFRAETR BB K A FH7.59%, KT 2+ IRLL65 27.66%
(P <0.05). Z5if BRAMek R B 7 30 SRm Bom B a0 16 R Ik . A RE AR &2 R o ae il LR 45,
FAA| T ARG 257877 i KA R BB, ABAFIE RS R

KR - BARBESE  RARIE T ; MM Bt AR

FESES . R587.2;R692.9 XEAFRIRES . A

Efficacy of Modified Shenqi Dihuang Decoction as an adjuvant
therapy for diabetic nephropathy via modulating endoplasmic
reticulum stress and its effect on renal function and
glucose and lipid metabolism*

Liang Zhangl, Dan Wang2, Yan-hong Jin3, Da-peng Zhao4, Xiu-dian Li2, Yu-sheng Han5

(1. Outpatient Department of Internal Medicine, The Second Affiliated Hospital of Heilongjiang University
of Traditional Chinese Medicine, Harbin, Heilongjiang 150001, China; 2. Department of Nephrology, The

Second Affiliated Hospital of Heilongjiang University of Traditional Chinese Medicine, Harbin,

Heilongjiang, 150001, China; 3. Department of Clinical Laboratory, The Second Affiliated Hospital of
Heilongjiang University of Traditional Chinese Medicine, Harbin, Heilongjiang 150001, China,
4. Department of Nephrology, The First Affiliated Hospital of Heilongjiang University of Traditional
Chinese Medicine, Harbin, Heilongjiang 150040, China, 5. Heilongjiang University of
Traditional Chinese Medicine, Harbin, Heilongjiang 150001, China)

ks B . 2022-01-25
*IATH - BIRITA AR H (No: LBH-212260) 5 BV W5 A QIR 455 H (No : YISCX2011430HLJ)
[EfEVEE | #E4, E-mail: hysh1973@126.com

.« 47 -



FpIE AR ek

Abstract: Objective To explore the curative effect of Modified Shenqi Dihuang Decoction as an adjuvant
therapy for diabetic nephropathy via modulating endoplasmic reticulum stress and its effect on renal function and
glucose and lipid metabolism. Methods A total of 126 patients with diabetic nephropathy who were admitted to the
Department of Nephrology of the Second Affiliated Hospital of Heilongjiang University of Traditional Chinese
Medicine from June 2016 to October 2021 were selected, and they were divided into the study group (79 cases) and
the control group (47 cases). The control group received conventional Western medicine treatment, and the study
group was additionally treated with Modified Shenqi Dihuang Decoction on the basis of the control group. The
curative effect, blood glucose-related indicators [fasting blood glucose (FBG), 2-hour postprandial blood glucose (2
hPBG), glycosylated hemoglobin (HbAlc), fasting insulin (FINS), and insulin resistance index (HOMA-IR) ], blood
lipid-related indicators [triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), and
high-density lipoprotein cholesterol (HDL-C) ], renal function [serum creatinine (Scr), blood urea nitrogen (BUN),
albumin (Alb), and 24-hour urine protein], endoplasmic reticulum stress-related indicators [mMRNA expressions of C/
EBP homologous protein (CHOP), activating transcription factor 6 (ATF6), and glucose-regulated protein 78
(GRP78), and levels of angiotensin II (Ang II) and serum caspase-12], and adverse reactions were compared between
the two groups. Results The differences in blood glucose-related indicators, blood lipid-related indicators, renal
function, and endoplasmic reticulum stress-related indicators before and after the treatments were greater in the study
group than those in the control group (P < 0.05). The overall effective rate in the study group was 87.34%, which
was higher than 68.09% in the control group (P < 0.05). The incidence of adverse reactions in the study group was
7.59%, which was lower than 27.66% in the control group (P < 0.05). Conclusions The combination of Modified
Shenqi Dihuang Decoction better improves clinical symptoms, glucose and lipid metabolism, and renal function in
patients with diabetic nephropathy. Besides, it reduces the incidence of adverse reactions caused by Western
medicine treatment. Thus, Modified Shenqi Dihuang Decoction as an adjuvant therapy for diabetic nephropathy is
worthy of being more widely adopted in the clinical practice.

Keywords: diabetic nephropathy; Modified Shenqi Dihuang Decoction; endoplasmic reticulum stress; renal
function; glucose and lipid metabolism
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20 (79 151)) FXT HEZH (47 1)) o PHAL AR — M RORE LA,
ZRTG 25 L (P>0.05), Ak, WE1,
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KR, S5 RS EEH S T TN 0 SRR B TG R RO 8 AR Bk 1 e

BRI R

F1 MABE—MERLER

5 n o F AR, xxs)  BMU(kgm®, xxs)  BERRBHRER(AE, xxs)  DNJERY/(AE, x=s)  EIMLE $1(%)
WHEd 79 43/36 4752 +9.31 25.34+2.12 421+2.23 2.07 £0.79 41(51.90)

X IR 47 25/22 46.79 + 8.66 25.49 +2.56 4.45+2.06 2.10 £ 0.88 25(53.19)
X HE 0.018 0.437 0.355 0.601 0.198 0.020
P{E 0.893 0.663 0.723 0.549 0.844 0.888
411 LR (%) RS G(%)  WRERL 6l(%)  BERREKIEL Bl(%)  BIEE F(%) R 61(%)
Wl 34(43.04) 25(31.65) 22(27.85) 39(49.37) 29(36.71) 40(50.63)
Xof B 18(38.30) 17(36.17) 11(23.40) 22(46.81) 20(42.55) 26(55.32)
X/ 0.273 0.127 0.301 0.077 0.424 0.259
P{H 0.601 0.721 0.583 0.781 0.515 0.611

2GR B IR SO s D& IR HORE RO 5
@ 4 e 55 0 3L 1A e 5 O B Al BT R A 42 5RO
22 @ X AW S I 253
1.3 BFFAE

AT N 2H B P A B SO 2R R TR
W PR RO R RE B RS (OB RO B
Wi B i e 5 LR (2014 40 )IAH S bR ofiE o X 2
S T LAAS 1 26 IR [ €3 IE (Jb ) i 25 A IR A #)
A e 2 1E T H20057672] 2 mg/d , B2 AR H 51 %
BE R (o I Ak 285 0 Cl A R A | [ 24 4
H20093758)0.2 mg/IK , =& Wk . WA AE ik JE
filt RS MRS B 807 : 502 15 ¢ B 20 g
P15 g 1215 g K220 g FHEZ 15 ¢ INZEBT 1S g,
223 g RS ML, B H 2 UOKRTR] , B57) 50 mL, 21 d
AT RE . A AT HAR AT | 07 Rl 7550
A A, R 2H AR 1 IR R TY 5 NI R .
1.4 qRT-PCR#&ill ERS #HX#E#R

i NS 8 hR, RAERIT I IIRYT
JEHAZE AT CRERS ] 1)) Yk H ¥ AR as IR K 1L 5 mL,
K 1 52 ) 26 i 2 i 5 A5 Wl i I )V (quantitative real—
time polymerase chain reaction, qRT—PCR) (PCR {1y
B 2 & Thermo Fisher Scientific 2 7] , & 5 . Quant
Studio 3) 43 51l & W A P T I 0 38AH 6 B 1 (human
endoplasmic reticulum stress—related protein, CHOP) |
Ak ¥ 5 T 6 (activating transcription factor 6,
ATF6) . 4 F 48 4 25 B )8 15 2 H 78 (glucose
regulated protein 78 ku, GRP78) mRNA ik, %
FE B LR BR A 1000 /min £5.0 5 min 43 B L3, A
W PR AERF I . BE AN TRIzol £2 AL RNA 57 &
(I 7R T8 vl 5 RS U AT BR 2 /] L, 4t - BO132) , Jf:

K NanoDrop ND-1000 %2 £ A% i1 &L RNA Ji & o
A RNA j3i%% 53 5 ¢DNA (RT Master Mix for gPCR 11 3%
&0 H 3€ [ Med Chem Express 22 7)), & FH Primer
Premier 5.0 4 3 M 85 H A% miRNA &1+ 519 (N2
U6), SIWFH WA 2, BT B 4 1Y PCR SN ¥ W
H T Real time PCRAY |- 4" 34 (Power SYBR green 7]
WA REFEELEY TREARAF ) A
93CAZ P 1 min, 55CiE K 1 min, 72°CHEfH 1 min,
A0 NER, 72°CARELIE M 7 min, AR HEY 1 £k
N firk i 28 I BE qRT-PCR S0 J i, DA 2724 fi
ERSESSY PO riy o

%2 oRT-PCR3|#5%!

CIEYRS
L Gik7)E2]
B /bp

iE T 5'-CACAAGCACCTCCCAAAGC-3' 19
CHOP

J2 I : 5'-CTCTCATTCTCCTGCTCCTTCTC-3' 21

iE[H]: 5'-CTGAACTATGGACCTATGAG-3' 20
ATF6

J2 I 5'-GGTGGAGGAATGTAAAGC=3' 19

iEl): 5'-GACTGGAATCCCTCCTGCTC-3' 20
GRP78

J I : 5'-GGTCAGGCGGTTTTGGTC-3' 18

1.5 HilfpE . m4E . BIheEE4EIR

KA A N A B FIGIT I RAR)T A 4 s
(R X6 ] — P[] ) 955 Je # Dk 1M 5 mLL, SR I 42 A 3l 2
43 BT A (36 [ DL 5 & P R 4 |, AUS800 ) A6 Tl
M. Ag VU I . H 90 =[5 (Triglyceride, TG ) | J fIH [& &
(total cholesterol, TC) | i % B Jig & (A H [ B (low—
density lipoprotein cholesterol, LDL-C) . m&®EIRENA

JE [ it (high—density lipoprotein cholesterol, HDL-C) ;
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B 2y 5. DU 1L 7 AILEF (serum creatinine, Ser) | Ifil R 2
A (blood urea nitrogen, BUN) | I 45 14 (Albumin, Alb) .
24 h JR 8 R &5 6 DU I . %5 B8 1A (fasting blood
glucose, FBG) & J& 2 /N B I ## (2 h postprandial
blood glucose, 2 hPBG) . H fk Ifil I 2 11 (glycosylated
hemoglobin, HbAlc) | %5 I JiE & % (fasting insulin,
FINS) o 7F 5 52 5 1B & & 3F 4 45 %X (homeostasis
modeall assessment of insulin resistance, HOMA-IR) ,
HOMA-IR=FBG x FINS/22.5, >R FH Ik 552 322 W Bt 1 6
K I 1 4 5 5K K (angiotensin 11, Ang 1T ) & Il 1§
Caspase—12 7KF- s B A ZH BB FIR YT TR AN B RN & A
LIRS
1.6 fTROSHTERAE

Z I (P 255 25 R 5T 4 S ) P (bl
Wﬁ&ﬁﬁﬁf*@@vA%>mTﬂﬁﬂﬁ@

23V E, Ser FRE14ALL L @B : I IARAER &
' T i B 23 (O e AR IfE ), 24 h IR
TREB LA L GTER: I IRAE R A B D) g Rk &2
A N, AR PR R AR
1.7 SFirEFH=*E

BE 23 2R FH SPSS 21.0 Gt it 4. 1 %R
VP80« biifE2s (x £ ) Fon, SR e RG50; THECR R
F(w)FTm, AXKE. P<0.05HERALITF

B
2 R
2.1 WARERTAEMEERIEL

IR IT AT IS BT b ) B LB, &t K
B, ZRAE%E X (P<0.05), W554] HbAlc.
FBG. 2 hPBG. FINS. HOMA-IR [ 2% {8 J T Xt H&

OBR: WWIRIERIEARN R, 24 W REAEE FF 4., W3,
#3 WMARZFRTIGEMBEERNEMEEE (xxs)
ZH 51 n HbA1c/% FBG/(mmol/L.) 2 hPBG/(mmol/L.) FINS/(mU/L) HOMA-IR
olEpe 79 3.72+1.10 285+ 1.19 8.67+1.71 4.09 + 1.67 2.40+0.16
popiiskiel 47 243+1.07 1.94+1.23 6.68 = 2.00 3.04 + 1.51 1.83+0.13
t{H 6.431 4.100 3.410 12.413 20.687
P1H 0.000 0.000 0.001 0.000 0.000
22 WABRFETAEMAEERNEZN R5 WMABREETHESIAIERNEBELE (rxs)
PG YT TR MG FE PRI Z M AR, 28 e K0k, AhRER
4 n CT/ mo mmo.
2 B4 G 22 Y (P <0.05). BFSE41TG. TC. 215 Ser/(wmol/L) BUNAmmol/L)  Alb/(g/L) S R/(gL)

LDL-C. HDL-C fJZ(H K TXI R4, W4,

® 4 WABREBTHIEMASTEIRFEELER

(mmol/L, x + 5)

205 n TG TC LDL-C HDL-C
W4 79 062+0.12 235+097 1.11£026 049+0.17
XTHEZH 47 031011 1.53+1.01 0.69+0.12 0.24+0.09
1l 14.458 4519 10.421 9.324
P 0.000 0.000 0.000 0.000

2.3 WHBRERTAIEBIREERIENL
PIALIRYT RIS N BERE AR A 2 (E LR, 22 1 4

B, ZRWAESIHE L (P<0.05), W4 Ser.
BUN. Alb, 24 h JR& H & & 1 25 K T X H 4.

s,

gEdl 79 138.73+20.20 8.42+2.17 23.74+6.10 1.13+0.53

YHIRZH 47 107.94+£24.03 391+1.34 17.61+7.01 047+0.15
tE 7.702 12.853 5.157 8.329
P{E 0.000 0.000 0.000 0.000
2.4 WHBEHETTEEERSIEFHRHEN

PIEHIR YT 1T Jo ERS 48 bR i ZE L, &t ke
5, ZRWAGIEEL(P<0.05), W54 CHOP
mRNA . ATF6 mRNA. GRP78 mRNA . Angll . IfiLi%
Caspase—12 Y ZZ{H R T X B4, W&k 6.

2.5 WABREFIKTHLE

WFIE 4 A B RN 87.34% , XoF B 4H K 68.09% ,
X, Z5 A% E L (¥=6877, P =
0.032), BFFLLH & XA, R 7.
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%510 1Y) TRE, S JINRS TR T I T I R Bh TR R IO B Y T AR B T RE . BERR GBI
*6 MABRFLTHIGERSIEFHEMEIEE (x£s)

25| n CHOP mRNA ATF6 mRNA GRP78 mRNA Ang Il /(pg/mL) Caspase—12/(pmol/L.)
sl 79 0.138 + 0.041 0.142 + 0.045 0.097 +0.011 83.01 «13.54 503.72 £ 137.06

X HAZH 47 0.103 £ 0.038 0.096 = 0.031 0.049 = 0.009 4953 £ 15.07 348.02 « 103.11

tff 4.760 6.184 25.289 12.865 6.733

P{H 0.000 0.000 0.000 0.000 0.000

®7 WHBEERTFRLE H(%) 26 MHBEARRNEZEFRILE
5] n ik 5k Tk BHRCE WFSELAA RN SR A 300 7.59% , % BREZH
Wil 79 48(60.76) 21(22.58) 11(13.92) 69(87.34) 27.66%, Zx' k%, 225051 E L (X'=8.065,
APER4L 47 22(46.81) 10(21.28)  15(10.64)  32(68.09) P=0.005), WFFRAMTX A, WK,
*8 WHBEARRNEEBERILE #(%)

215 n PP PR I i A% Jo i ZE L HR P 273 REAR
ol 79 0(0.00) 2(2.53) 1(1.27) 2(2.56) 1(1.27) 6(7.59)

X HRZH 47 1(2.13) 4(8.51) 3(6.38) 2(4.26) 3(6.38) 13(27.66)

3 iTi ERS j# i ¥ 3 oK 37 & & 1 & DL (unfolded protein

— T4 [ BT A A S R R, R AR
PEBE R LR N 11.7%, PR 102%, 40 % L
TS 6%, SPIEGEE 142" BiE BB
BB B AW EE T, A TARE SR IE T . T4k
BE R EOR AW AR, Hh o IR 45 5 AE I R IR T
AR N T . ARG DN IR TGIC#, 12
BOr#0R A2 “THIRAE" o AN o LA
U T e . ERAE, KB RToE, AR,
WM PN AR, AT R B B R T O b T A
FEAETHA T, DN R pR BRI RSl i i R B S
Hotseae i, =ML T8, BERH T,
W PHKIE s DN NS 5, DIECh O ) 8
EAB, KRG, KRR, K, W%
B AR R AR, T AR SRR, N B
5 FE IR S e Ze Y AR AR AR BRI ST AR
L AR PR £ D e R AR B AR

PR PO i PN T L R AR AR A A B i
LEM IR ARG, EAZAAE> 1/3 1Y H BT AE Y
A, P, A Koz, TRk e A I n
i A PR R A S D R A AR, A R AR
A, PRUEM A IE S 04 BT R FERLIAAL TR
ML SR SRR PR A R A 2 R
HUIAGE T, Pl ITREN MRS, KA ERS [ ;

response, UPR) 4§ 2 2515 5 il %, i3 3l 40 ML OR 47 HL
il RN BT AR AR o SR B R o R K
UPR, WG AMEBALE, 514, 25
PRI KA R RS AT EE H, UPR {5 5 i 57
GRP78  WLEERT R 1, BUEE RNA AR5 119 28 1 38 i A
PN 0T O 5l B2 ATE6 JE[R)A 3, IEE HLACIRES T,
Bk AN EHILEG S AT RG24 ERS gt
AR 2 i B s L 4R 8 T B Sk I CHOP I T
Caspase—12 %5 8 4036 , #5170 5 2h 4i At 98 T #&2 17
A SCHR R, R IORE AR R DL S i R Sk 2
Yy U S B T IR (3G 24 mT Ak ERS, firh & ' IE 4 i
N UPR {5 5 B, SEREAIFSEIESE , S5 R R db/m
/NEREE AR, db/db /N U B2 B CHOP | Caspase—12 38
R LAY AR, A Bk R 1 nlE
11175 5 ERS J2 1% 2 [1 GRP78 . CHOP 45 fit) 6 3 |, 1 45
2 A o I AR R A YR T, R B /N BR P B 4
LA 7 o PRI, 3 A R K i 2# 3 IA K, BT X ERS #E
ST, 3ORT A IR YT DN BT 7 vk . AR B S
SRS LR Ao A — B, R i B AR ERS
SR R O 56 IR 5 8 1 R 2635, B4 UPR Js 2 41 il
P T RR T, AT AL 4

Bl = 25 B O AN TR A, 7 7 24 B A
— Xt — B A L, TS 24 DR S A A R AR B UE TR
I 2R 2 2R AR BRI A5 B R
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