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Abstract: Objective To explore the effect and safety of Shenshuaining Tablet combined with dapagliflozin in the treatment of
patients with stage Il -1V type 2 diabetes mellitus (T2DM) complicated with diabetic kidney disease (DKD). Methods A total of
81 patients with stage Il -1V T2DM complicated with DKD who were treated at Anging First People’s Hospital of Anhui Medical
University from August 2022 to January 2024 were prospectively selected as the research subjects and randomly divided into
the control group (7=40) and the combination group (n=41). The control group was treated with dapagliflozin (10 mg/d). The
combined group was treated with Shenshuaining Tablets (4 tablets each time, 3 times a day) combined with dapagliflozin (10
mg/d). The treatment course for both groups was 12 weeks. The effects of the two groups of patients after treatment were
compared. The changes in renal function indicators (serum creatinine, cystatin C, blood urea nitrogen), blood lipids (total
cholesterol, triglycerides), inflammatory indicators (interleukin-6, C-reactive protein, tumor necrosis factor-a) levels before and
after treatment were compared, and the safety of medication during the treatment period was evaluated between the two
groups. Results After treatment, the total effective rate of the combination group was higher than that of the control group
(92.68% vs 72.50%, x'=5.769, P=0.016). After treatment, renal function indicators, blood lipid indicators, and inflammatory
indicators in both groups decreased, and compared with the control group, the combination group showed more significant
improvement (£<0.05). During the treatment period, there was no statistically significant difference in the incidence of side
effects between the combination group and the control group (14.63% vs 10.00%, x° =0.402, A= 0.526). Conclusion The
combination of Shenshuaining Tablets and dapagliflozin has a good clinical efficacy in the treatment of stage Ill-IV T2DM
patients with DKD, and can further improve renal function, blood lipids, and inflammatory factor levels.
Keywords: Shenshuaining Tablet; Dapagliflozin; Diabetic kidney disease; Renal function; Blood lipid; Inflammatory indicator;
Side effect; Type 2 diabetes mellitus
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Diabetic kidney disease (DKD) is the main cause of
end-stage renal disease (ESRD) [1]. DKD has no obvious
symptoms in the early stage. After entering the overt
proteinuria stage, the rate of progression to ESRD is
approximately 14 times that of other renal lesions. Once
DKD progresses to ESRD, it will cause irreversible
damage to renal function. Stage III-IV DKD is mainly
characterized by progressive increase in microalbuminuria
and progressive decrease in glomerular filtration rate.
Timely intervention may reverse renal function damage,
making it the optimal time for DKD treatment [2-3].
Clinically, sodium-glucose cotransporter 2 inhibitors are
recommended as first-line medication for DKD.
Dapagliflozin, as a representative drug among them, has
not shown ideal therapeutic effect on DKD [4]. Traditional
Chinese medicine holds that the pathogenesis of DKD is
mainly qi-yin deficiency and blood stasis obstructing
collaterals [5]. Shenshuaining Tablets is a Chinese patent
medicine with good effects of promoting blood circulation
and removing blood stasis, and replenishing qi and
strengthening the spleen, but its efficacy in DKD has not
been clarified [6]. This study investigates the efficacy and
safety of Shenshuaining Tablets combined with

dapagliflozin in the treatment of patients with stage III-IV
type 2 diabetes mellitus complicated with DKD, and the
results are reported as follows.

1 Materials and methods

1.1General information

The study subjects were 81 patients with stage III-IV
type 2 diabetes mellitus complicated with DKD who were
admitted to the Anqing First People’s Hospital of Anhui
Medical University. They were divided into a control
group (n=40) and a combined group (n=41) using the
random number method.

Inclusion criteria: (1) Met the diagnostic criteria for
type 2 diabetes mellitus [7]; (2) Met the diagnostic criteria
for DKD [8] with stage III-IV; (3) Aged >18 years; (4)
Signed the informed consent form.

Exclusion criteria: (1) Psychiatric disorders; (2)
Other kidney diseases; (3) Severe heart, liver, or lung
dysfunction; (4) Pregnancy or lactation; (5) Other types of
diabetes mellitus; (6) Received dialysis or related treatment
for kidney disease in the past 3 months; (7) Malignant
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tumors; (8) Hematological or immune system diseases.

There was no statistically significant difference in
baseline data between the two groups (P>0.05), as shown
in Table 1. This study was approved by the Ethics
Committee of Anqing First People's Hospital.

Tab.1 Comparison of general data between two groups

Item Combined Control group x7t P
group (n=41) (n=40) value value

Gender (case)

Male 25 28 0.729 0.393

Female 16 12 1.250 0.215
Age (years) 44.24+5.32 45.79+5.83 0.624 0.534
Disease stage (case)

Stage 111 30 23

Stage IV 11 17 2.198 0.138

1.2 Treatment methods

Both groups received conventional treatments after
admission, including maintaining water and electrolyte
balance, regulating blood lipids, lowering blood pressure,
anti-infection, etc. Additionally, both groups were given
oral Dapagliflozin Tablets (manufactured by Beijing SL
Pharm, specification: 10 mg, H20233316) at a dosage of 1
tablet/time, once daily. On this basis, the combined group
was additionally given oral Shenshuaining Tablets
(manufactured by Qinhuangdao Shanhaiguan
Pharmaceutical, Z20060226) at a dosage of 4 tablets/time,
three times daily. Both groups were treated for 12 weeks.

1.3 Observation indicators

(1) Clinical efficacy [9].

[1Markedly effective: Urinary albumin excretion rate
(UAER) decreased by =>1/2, blood glucose
returned to or approached normal levels, and
clinical symptoms were significantly relieved;

UEffective: UAER decreased by 1/5 to 1/2, blood
glucose levels decreased significantly, and clinical
symptoms were alleviated;

[Ineffective: UAER decreased by <1/5, with basically
no changes in blood glucose levels and clinical

[1Total effective rate = (Total cases - Ineffective
cases)/Total cases x 100%.

(2) Detection indicators. Peripheral venous blood was
collected from patients before and after treatment, and
serum was separated. Automatic biochemical analyzer was
used to determine serum creatinine, cystatin C, blood urea
nitrogen,  total  cholesterol, and triglycerides.
Enzyme-linked immunosorbent assay (ELISA) was used to
measure interleukin (IL)-6, C-reactive protein (CRP), and
tumor necrosis factor (TNF)-a.
(3) Safety analysis. Adverse reactions such as dizziness,
headache, nausea and vomiting, skin allergy, and diarrhea
during treatment were recorded.

1.4 Statistical methods

SPSS 24.0 statistical software was used to process
the data. Measurement data conforming to normal

distribution were expressed as * +s and analyzed by
t-test; count data were expressed as cases (%) and
analyzed by »x? test. A P value <0.05 indicated a
statistically significant difference.

2 Results

2.1 Comparison of efficacy between two groups

After treatment, in the combined group, there were 21
cases of markedly effective, 17 cases of effective, and 3
cases of ineffective; in the control group, there were 20
cases of markedly effective, 9 cases of effective, and 11
cases of ineffective. The total effective rate of the
combined group was higher than that of the control group,
and the difference was statistically significant (92.68% vs
72.50%, x*=5.769, P=0.016).

2.2 Comparison of renal function before and after
treatment between two groups

After treatment, the levels of serum creatinine,
cystatin C, and blood urea nitrogen decreased in both

symptoms; groups, and compared with the control group, the
combined group had lower levels (P<0.05). [Table 2]
Tab.2 Comparison of renal function levels between two groups ( X +£s)
G Serum creatinine (umol/L) Cystatin C (mg/L) Blood urea nitrogen (nmol/L)
rou
P Before treatment  After treatment Before treatment  After treatment Before treatment  After treatment
Combined group(n=41) 141.81+£23.23 68.63+14.792 3.08+0.40 1.36+0.24* 13.80+2.01 7.53+£1.25°
Control group(n=40) 140.64+23.59 86.35+16.84* 3.1240.28 1.77+0.24* 12.65+2.33 9.49+1.64°
t value 0.225 5.035 0.520 7.687 2.380 6.059
P value 0.823 <0.001 0.604 <0.001 0.020 <0.001

Note: Compared with before treatment in the same group, *P<0.05.
2.3 Comparison of blood lipid levels before and
after treatment between the two groups
After treatment, the blood lipid levels decreased in
both groups (P<0.05). Compared with the control group,

the combined group had lower blood lipid levels after
treatment (P<0.05). [Table 3]

2.4 Comparison of changes in inflammatory factor

before and after treatment between two groups

After treatment, the inflammatory factor levels
decreased in both groups, and the inflammatory factor
levels in the combined group were lower than those in the
control group after treatment (P<0.05). [Table 4]
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2.5 Comparison of adverse reactions between two groups

During treatment, there were 6 cases of adverse
reactions in the combined group (2 cases of dizziness and
headache, 1 case of nausea and vomiting, 2 cases of
diarrhea); and 4 cases in the control group (1 case of
dizziness and headache, 2 cases of nausea and vomiting, 1
case of urinary tract infection, 1 case of diarrhea). There
was no statistically significant difference in the incidence
of adverse reactions between the combined group and the
control group (14.63% vs 10.00%, ¥*=0.402, P=0.526).

Tab.3 Comparison of blood lipid levels between two groups

(mmol/L, ¥ +s)

Total cholesterol Triglycerides
Group Before After Before After
treatment treatment treatment  treatment
Combined group 5.64+1.23 3.17+0.46* 2.98+0.44  1.144+0.18*
(n=41)
Control group 5.37+1.30  4.08+0.29° 3.11+0.36  1.75+0.31°
(n=40)
t value 0.960 10.621 1.453 10.863
P value 0.340 <0.001 0.150 <0.001

Note: Compared with before treatment in the same group, 2P<0.05.

Tab.4 Comparison of inflammatory indicator levels between two groups ( X =£s)

Group IL-6(pg/mL) CRP(mg/L) TNF-0(pg/mL)

Before treatment  After treatment Before treatment  After treatment Before treatment  After treatment
Combined group(n=41) 13.7242.56 4.82+0.322 14.14£2.35 6.74£1.17% 51.36+6.77 32.76+4.422
Control group(n=40) 11.59+1.64 7.58+1.24* 14.23+£2.32 9.61+1.80* 51.81+6.25 44.28+5.49*
t value 4.446 13.741 0.173 8.529 0.311 10.415
P value <0.001 <0.001 0.862 <0.001 0.757 <0.001

Note: Compared with before treatment in the same group, *P<0.05.

3 Discussion

In patients with diabetes, long-term hyperglycemia
leads to impairment of the redox system, with massive
reactive oxygen species (ROS) generated from renal tubule
and glomerulus-related cells. This causes pathological
expansion of the glomerular basement membrane, impairs
renal microcirculation, induces proteinuria, and triggers
DKD [10-11]. If DKD progresses to ESRD, it seriously
threatens patients' life and health; thus, timely treatment is
necessary [12].

Clinical Western medicine treatment for DKD mainly
uses hypoglycemic drugs, but its efficacy needs to be
improved [13]. With the development of modern
traditional Chinese medicine (TCM), integrated traditional
Chinese and Western medicine therapy has become a new
approach for treating DKD [14]. In TCM theory, DKD is
categorized under "Niaozhuo", "Shuizhong", "Xulao", and
"Guange". Prolonged illness leads to qi and yin deficiency,
blood stasis obstruction, further impairing qi and blood
circulation and causing spleen-kidney deficiency, thereby
forming blood stasis syndrome. Therefore, treatment
should focus on invigorating the spleen and kidney,
removing blood stasis, and draining turbidity [15-17].

This study showed that the total effective rate of the
combined group was higher than that of the control group
after treatment, indicating that Shenshuaining Tablets
combined with dapagliflozin can enhance therapeutic
efficacy. Shenshuaining Tablets are composed of multiple
Chinese herbs. Rhubarb promotes blood circulation to
remove stasis, unblocks meridians, and purges the bowels
to drain turbidity; Radix Pseudostellariae replenishes qi
and invigorates the spleen; Pinelliae Rhizoma dries
dampness; Coptidis Rhizoma clears heat and detoxifies;
Pericarpium Citri Reticulatae regulates qi and aids
transportation; Salviae Miltiorrhizae Radix et Rhizoma and

Carthami Flos resolve blood stasis, relieve pain, and
activate blood circulation to unblock meridians;
Achyranthis Bidentatae Radix promotes qi circulation and
tonifies the kidney; Poria induces diuresis, excretes
dampness, invigorates the spleen, and harmonizes the
stomach. The combined action of these herbs enables blood
circulation promotion, blood stasis resolution, qi
replenishment, and spleen invigoration.

Compared with the control group, renal function
indicators in the combined group improved more
significantly, suggesting that combined Shenshuaining
Tablets with dapagliflozin can further improve renal
function compared with dapagliflozin monotherapy.
Modern pharmacological studies have confirmed that
Carthami Flos and Salviae Miltiorrhizae Radix et Rhizoma
can promote local renal blood perfusion and increase
glomerular filtration rate; Radix Pseudostellariae contains
vitamins, polysaccharides, saponins, and other active
substances that improve renal function; polysaccharide
components in Poria enhance cellular immune function
and repair glomerular basement membrane damage;
Rhubarb inhibits mesangial proliferation and delays
glomerulosclerosis. The combined use of these herbs
effectively improves renal function.

Dyslipidemia exists in DKD patients, leading to
massive production of intrarenal vasoconstrictive
substances, which easily increases glomerular blood
viscosity, induces glomerulosclerosis, and further impairs
renal function [18]. In this study, compared with the
control group, the combined group had lower blood lipid
levels after treatment, confirming that Shenshuaining
Tablets combined with dapagliflozin can regulate blood
lipid levels. This may be attributed to the blood
lipid-regulating or lowering effects of Rhubarb, Salviae
Miltiorrhizae  Radix et Rhizoma, and Achyranthis
Bidentatae Radix.

Inflammatory response plays an important role in the
progression of DKD. Glucose metabolism disorder
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increases ROS, promotes the expression of inflammatory
factors, thereby damaging renal tissues, accelerating renal
fibrosis, and aggravating the condition [19]. This study
found that compared with the control group, the combined
group had lower blood lipid indicators, suggesting that
Shenshuaining Tablets combined with dapagliflozin can
inhibit inflammatory response. Rhubarb extract can inhibit
the expression of inflammatory factors; Radix
Pseudostellariae, Achyranthis Bidentatae Radix, and Poria
enhance immune function and exert anti-inflammatory
effects; Salviae Miltiorrhizae Radix et Rhizoma also has
certain anti-inflammatory effects. During treatment, there
was no significant difference in the incidence of adverse
effects between the two groups, indicating that
Shenshuaining Tablets do not increase drug adverse effects
and have good safety.

In conclusion, for patients with stage III-IV type 2
diabetes mellitus complicated with DKD, Shenshuaining
Tablets combined with dapagliflozin can enhance
therapeutic efficacy, improve renal function, reduce blood
lipids and inflammatory response, and have good safety,
making it a promising treatment option.
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Abstract: Objective To explore the effect and safety of Shenshuaining Tablet combined with dapagliflozin in the
treatment of patients with stage Il - IV type 2 diabetes mellitus (T2DM) complicated with diabetic kidney disease
(DKD). Methods A total of 81 patients with stage Il -IV T2DM complicated with DKD who were treated at Anqing
First People’s Hospital of Anhui Medical University from August 2022 to January 2024 were prospectively selected as
the research subjects and randomly divided into the control group (n=40) and the combination group (n=41). The
control group was treated with dapagliflozin (10 mg/d). The combined group was treated with Shenshuaining Tablets
(4 tablets each time, 3 times a day) combined with dapagliflozin (10 mg/d) . The treatment course for both groups was
12 weeks. The effects of the two groups of patients after treatment were compared. The changes in renal function
indicators (serum creatinine, cystatin C, blood urea nitrogen) , blood lipids (total cholesterol, triglycerides) ,
inflammatory indicators (interleukin-6, C-reactive protein, tumor necrosis factor-a) levels before and after treatment
were compared, and the safety of medication during the treatment period was evaluated between the two groups.
Results After treatment, the total effective rate of the combination group was higher than that of the control group
(92.68% vs 72.50% , x’=5.769, P=0.016). After treatment, renal function indicators, blood lipid indicators, and

inflammatory indicators in both groups decreased, and compared with the control group, the combination group showed
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more significant improvement (P<0.05). During the treatment period, there was no statistically significant difference in

the incidence of side effects between the combination group and the control group (14.63% vs 10.00% , x’=0.402, P=

0.526). Conclusion The combination of Shenshuaining Tablets and dapagliflozin has a good clinical efficacy in the

treatment of stage Il - IV T2DM patients with DKD, and can further improve renal function, blood lipids, and

inflammatory factor levels.

Keywords: Shenshuaining Tablet; Dapagliflozin; Diabetic kidney disease; Renal function; Blood lipid; Inflammatory

indicator; Side effect; Type 2 diabetes mellitus
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100%. (2) KRR, THIRYTHI G RAE B IS
KL, 3 B85 10098 L >R FH 4 E B AR A A3 3G 5 i AL |
JHEAIER C il PR ZR A H [ P =5 5 SR TR S5
PEI %E H 41 B A 2 (interleukin, IL) -6 , C- 52 W £&
F (C-reactive protein, CRP) | i & $8 7€ A ¥ (tumor
necrosis factor, TNF)-a. (3) “Z2 1504, 105%3677 1]
(] Sk S RO Bz ket i R TE SRR

L4 itk (i SPSS 24.0 G ib AL
o FFE IESS TR TOR L xes FoR R 46
5 THECOR LA (%) 7R , R PR3 . P<0.05 4
INZESAGIEE L

2 & R

21 WAy Eobs RITE VIRGA R 6], A
17 B, Jesk 3, kIR ZE sk 20 191, A w9 ], TG
RO, BRE LA GRS TX R, 22 R A gt
275 Y(92.68% vs 72.50% , ’=5.769,P=0.016) .,
22 WMBFWIERHRAKTE R, HA
I ALEF A R R ZUKEH T R, H 5% A X
e B A AR (P<0.05) . L2,
23 WAL ST A G g KT RbE RYTE, AL
BRI T RE(P<0.05) . S5XF R4 Huis BB inyr
Ja MR K FEAR (P<0.05) . W3,

TP EIRIE (s

Tab.1 Comparison of general data between two groups (xs)

M PP/,
gD ey ) SR
BG4 41 25 16 44.24+532 6.34£1.26 30 11
XA 40 28 12 45.79+5.83 6.51x1.19 23 17
X/tE 0.729 1.250 0.624 2.198

Pla 0.393 0.215 0.534 0.138
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Tab.2 Comparison of renal function levels between two groups — (x+s)

a0 I AL (mol/L) ‘ BEAMZ C(mg/L) 1R ZE A (mmol/L)

VRITHT RITIE JRITHT BITIE TRITHT RITIE
A (n=41) 141.81+23.23 68.63+£14.79" 3.08+0.40 1.36+0.24° 13.80+2.01 7.53+1.25°
Xt HRA (n=40) 140.64+23.59 86.35+16.84" 3.12+0.28 1.77+0.24* 12.65+2.33 9.49+1.64"
A 0.225 5.035 0.520 7.687 2.380 6.059
PIH 0.823 <0.001 0.604 <0.001 0.020 <0.001

1 SRR AT R, "P<0.05

£3 WANRAEXT . (mmol/L, X+s)

Tab.3 Comparison of blood lipid levels between two groups
(mmol/L, x+s)

S JIH [

=Bt HA

24 MUMBFTIEFERFARFEALE HITE,
W 2H 2 E /KB 2T [, HERG 2R Y7 5 R0 A
TIK AR TXT 4 (P<0.05) . W34,

4151 e 25 maalE A IRYTHIE] G4 6 A TER
WEA4l(n=41) 5.64£123 3.17:046" 298:044  1.1420.18" VEFT (GB35 2451, oKk 1461, BE VS 2.4 ) , b BB 4
YIAZH (n=40) 5.37+1.30 4.08+0.29" 3.11x0.36  1.75+0.31" A A GG 10, LRI 2 ], WA R 2 55 R e
i 0.960 10.621 1.453 10.863 . ) - . o
Pl 0.340 <0.001 0.150 <0.001 LB, BEYE 1)) o TR LLRNXS RRAL RIE H A s 5

5 FLHIEITRT L, *P<0.05,

TG X (14.63% vs 10.00% , *=0.402,P=0.526)

R4 PIHRIENFRFE R (3xs)

Tab.4 Comparison of inflammatory indicator levels between two groups  (xs)

o~ IL-6(pg/mL) CRP(mg/L) TNF-a(pg/mL)

IRITH RIT IR IRITH RIT IR IRITH RITIA
KA (n=41) 13.724+2.56 4.82+0.32" 14.14+2.35 6.74+1.17 51.3626.77 32.7624.42
Xt HR 4 (n=40) 11.59+1.64 7.58+1.24° 14.23+2.32 9.61%1.80° 51.81+6.25 44.28+5.49°
t{H 4.446 13.741 8.529 0.311 10.415
PE <0.001 <0.001 <0.001 0.757 <0.001

5 FLRYTRT R, *P<0.05,

3 i i

Wi R B KA T R R AT, & R EWLE
AR R R G55, KT PR O BN R ek
AHOCAM M b AR o, 5 S B /INER S G s BEPE T K 5%
Wi B E SO 20, 7= AR SR TR , 51 & DKDY ', DKD ¥
5 i S ik J 1) ESRD, ™ 8 gk W B 5 A A fid B, D Ik
T X EHAIT ™ IRPRPE B IRYT DKD EER FHFEME 24
Yy AR PROAA Rl ™ FEREIIC T B R
HRE B4 AT I CRIA YT DKD BH £, R
k1, DKD JH & T PRIM IR Bh 7 g 25 7 e S5
H1 A0 T B3 , 5 BRI | 2 T ASUEE T A
W% 9 RR T BMRSIE . R L, YA T I DA A B %
B Ry

ARG B, IRIT G B AL SOR 0
2, UL T R B IR AR AN iR T T LR T
o BT A i 2R gk, o, KA E
28 GBI RS 5 AR o BT T
PR RE s BR 2 BB s P2 ML Ae AR R T I

W28 A RATANE AR ADKB . SRS 5142
SEHT, Al LA | g R . S IR LR RS
Z1F DIRESR bR ST, S A LU IR RS 91 5 24
97 A T R — PR I O RE . B
YR W STUESE , ZLAE AP 2 RE A it 1 JUE Jm) 190 1L VR
HEU:, B /DN BRI RS KT S S YER 20
BAFFZ AR, v LLGE B IIRE RS Th 2H
PRI I3 AT LU B 20 i G e N BE , 1B 52 W /N ER R IR
P05 5 KRBT R U] R 0 2 S22 /N Bk AL .
25 E L REA AGE D RE

DKD & R N AFAE AR 2L, 5 2508 P 46 i
W PER BRI B, Sy 380 /NER IR, 51 S
/NERBEAL , BE— 2P0 DRE ™ . AR, S IR
LA, A 4G )T LS A, WS T R
ARSI EHEST ] DL MR /Ko X n] BER T
LR SIS R A A sl AR AR A £

RAT LI AE DKD J 5 5 8 e B 224 1, A
IR LI NG PR S, PRt AR I 12k, i 473
B IEZH AN, i B 2R edl I ER 1 . AT AR
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