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Abstract: Objective To evaluate the clinical efficacy of sitagliptin combined with dapagliflozin in the treatment of type 2
diabetes mellitus (T2DM) complicated with non - alcoholic fatty liver disease (NAFLD) , and to explore its multiple effects on
liver function and glycolipid metabolism in patients. Methods From October 2022 to June 2024, 106 T2DM patients with
NAFLD admitted to Jingzhou Third People''s Hospital were included as the study subjects. They were grouped complying with a
random number table, with 53 patients in each group. The conventional group received oral treatment with dapagliflozin 10
mg per day, while the combination group received oral treatment with with dapagliflozin 10 mg per day plus sitagliptin 100 mg
/d per day. Both groups continued treatment for 8 weeks for evaluation, and the changes in blood glucose, liver function,
blood lipids, and insulin related indicators before and after treatment were compared between the two groups. Results After
treatment, multiple biochemical indicators in both groups showed a great downward trend (P<0.05) . Moreover, in the
combined group, blood glucose control [fasting plasma glucose (FPG) : (6.84+1.82) mmol/L vs (7.76+1.56) mmol/L, t=2.794,
P=0.006] and lipid improvement [total cholesterol (TC) : (4.58+0.73) mmol/L vs (4.94+0.86) mmol/L, t=2.323, P=0.022;
low-density lipoprotein cholesterol  (LDL-C) : (2.75+0.86) mmol/L vs (3.19+0.97) mmol/L, t=2.471, P=0.015] and insulin
resistance [insulin resistance index (HOMA=IR) : In terms of (4.72+1.49) vs(5.45+1.63), t=2.406, P=0.018, both were significantly
better than the conventional group, and the difference was statistically significant (/~<0.05) . Conclusion The combination
therapy of sitagliptin and dapagliflozin has shown good therapeutic effects in T2DM patients with NAFLD. It can effectively
improve glucose and lipid metabolism disorders and promote liver function recovery.
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In the medical field, type 2 diabetes mellitus (T2DM)
is defined as a chronic disease characterized by gradual
impairment of insulin function. The insulin produced by
the body is insufficient to regulate blood glucose levels,
thereby triggering various complications [1]. Nonalcoholic
fatty liver disease (NAFLD) refers to the abnormal
accumulation of fat within hepatocytes under the influence
of non-alcoholic factors. Particularly, obese individuals are
regarded as a high-risk group for this disease, a feature that
shares certain similarities with T2DM [2]. NAFLD is
currently the most prevalent type of chronic liver disease in
clinical practice, thus posing a major global health
challenge. It has a notably high incidence rate among the
general population and T2DM patients, imposing a heavy
disease burden [3].

Dapagliflozin is classified as a sodium-glucose
cotransporter 2 (SGLT2) inhibitor. Its mechanism of action
lies in inhibiting renal glucose reabsorption, promoting the
excretion of more glucose through urine, and thereby
achieving the goal of regulating blood glucose levels.
Moreover, dapagliflozin does not depend on insulin
secretion or action, making it equally effective for patients
with insulin resistance [4]. However, long-term use may
exert adverse effects on renal function. Sitagliptin belongs

to the class of dipeptidyl peptidase-4 (DPP-4) inhibitors. It
exhibits excellent lipid-regulating capabilities, can
effectively reduce fat accumulation in patients, and
significantly improve insulin resistance, with remarkable
clinical application effects [5]. Based on these findings, this
study aimed to analyze the effects of sitagliptin combined
with dapagliflozin on liver function and glucose-lipid
metabolism in T2DM patients complicated with NAFLD.

1 Materials and Methods
1.1 General Information

The sample size was calculated using the following
7,100 7)) + 7,(100—7,)
n= > ACH:)]

formula: (m,~m) In the formula, n
represents the required sample size per group; nl denotes
the expected effective rate of the conventional treatment
group (69.00%, based on preliminary pilot experiments);
n2 is the expected effective rate of the combined treatment
group (91.00%, based on preliminary pilot experiments);
Type I error (o) = 0.05; Type II error (#) = 0.2. By querying
relevant statistical tables, f(0.05,0.2)=7.9. Substituting the
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values into the formula, we obtained n=48. Considering a
10% dropout rate, at least 53 cases were required for each
group.

A total of 106 T2DM patients complicated with
NAFLD admitted to Jingzhou Third People's Hospital from
October 2022 to June 2024 were selected as research
subjects and equally divided into two groups using the
random number table method, with 53 patients in each
group. There were no statistically significant differences in
baseline data such as gender, age, BMI, and duration of
T2DM between the two groups (P>0.05), and no patients
in either group had cirrhosis. See Table 1. This study was
approved by the Medical Ethics Committee of Jingzhou
Third People's Hospital (Approval No.: KYLL-2022063).

Tab.1 General information of the two groups (n=53)

Duration of
Male/Female Age (years) BMI

Group T2DM
(case) (kg/m?)
(years)
Combined group 29/24 60.48+9.67 27.04+5.68 8.15+3.22

Conventional group 27/26 60.32+10.05 27.08+4.71 8.47+3.58
7/t value 0.151 0.089 0.039 0.484
P value 0.697 0.929 0.969 0.630

1.2 Inclusion Criteria

(1)The diagnosis of T2DM patients must comply with
the diagnostic criteria for T2DM specified in Guidelines
for the Prevention and Treatment of Type 2 Diabetes
Mellitus in China (2020 Edition) [6], with fasting plasma
glucose (FPG) > 7.0 mmol/L or 2-hour postprandial
glucose (2hPG) > 11.0 mmol/L; (2)NAFLD patients meet
the diagnostic requirements for NAFLD in Guidelines for
the Prevention and Treatment of Nonalcoholic Fatty Liver
Disease (2018 Revised Edition) [7], and hepatic steatosis is
confirmed by imaging examinations (e.g., B-ultrasound,
CT, etc.); (3)Aged 18-75 years; (4)No history of epilepsy,
dementia, or mental illness; (5)No significant allergic
symptoms to the drugs used in this study and their related
components; (6)The patient, their family members, or their
guardians have signed the informed consent form.

1.3 Exclusion Criteria

(1)Patients with hyperthyroidism, anemia, or severe
cardiac insufficiency; (2)Presence of drug-induced liver
injury: acute or chronic liver injury caused by taking
hepatotoxic drugs (such as glucocorticoids, methotrexate,
sodium valproate, etc.); (3)Daily alcohol intake exceeding
the threshold; (4)Patients with severe chronic
gastrointestinal diseases or other digestive system diseases
that affect drug absorption.

1.4 Dropout Criteria
(1)Loss to follow-up during the study period;

(2)Patients who are not suitable for continuing treatment
due to adverse events, complications, or special

physiological changes; (3)Patients who voluntarily request
to withdraw from the study.

1.5 Exclusion Criteria (for Data Analysis)

(1)Misdiagnosed cases or those who do not meet the
inclusion criteria; (2)Patients with poor medication
compliance (< 80%) after enrollment or failure to receive
treatment according to the prescribed protocol, making it
impossible to determine the therapeutic effect; (3)Patients
who concurrently use other drugs affecting efficacy or
safety during the study period.

1.6 Treatment Methods

Conventional group: Oral administration of
dapagliflozin ~ (National =~ Medicine Approval No.
HJ20170119, AstraZeneca Pharmaceuticals LP,

specification: 10 mg/tablet), 1 tablet per day, taken in the
morning without regard to meals.

Combined group: On the basis of conventional
treatment, add sitagliptin phosphate (National Medicine
Approval No. H20213477, Yangzijiang Pharmaceutical
Group Guangzhou Hairui Pharmaceutical Co., Ltd.,
specification: 100 mg/tablet), 100 mg once daily, which
can be taken with or without food.

Both groups received continuous treatment for 8
weeks to evaluate the therapeutic effect. Blood glucose
monitoring was strengthened, and the treatment plan was
gradually adjusted individually according to the evaluation
results of the treatment response of patients in the two
groups.

1.7 Observation Indicators

1.7.1 Glucose Metabolism Indicators

Before and after treatment, FPG and 2hPG of patients
were measured by fingertip blood sampling using a blood
glucose meter. Meanwhile, fasting venous blood samples
were collected from patients before and after treatment,
and the level of glycated hemoglobin (HbAlc) was
determined using an HbAlc analyzer.

1.7.2 Blood Lipid and Liver Function Indicators

Fasting venous blood samples were collected from
patients in both groups before and after treatment, and
serum was separated for the detection of blood lipids and
liver function. Serum total cholesterol (TC) and
high-density lipoprotein cholesterol (HDL-C) levels were
determined using TC and HDL-C detection kits (based on
enzymatic method); serum triglyceride (TG) content was
measured using a TG detection kit (based on acetylacetone
microplate method); serum low-density lipoprotein
cholesterol (LDL-C) level was determined using an LDL-C
detection kit (using polyethylene sulfate precipitation
method). Serum liver function indicators such as alanine
aminotransferase (ALT), y-glutamyl transpeptidase (y-GT),
and aspartate aminotransferase (AST) were detected using
an automatic biochemical analyzer.
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1.7.3 Insulin-Related Indicators

Serum fasting insulin (FINS) level of patients was
detected by radioimmunoassay, and the following indices
were calculated: Homeostasis model assessment of insulin
resistance index (HOMA-IR), calculated as
(FINSxFPG)/22.5; Homeostasis model assessment of
B-cell function index (HOMA-B), calculated as
(20xFINS)/(FPG-3.5).

1.8 Statistical Methods

Data were processed using SPSS 24.0 software.
Measurement data conforming to normal distribution were
expressed as x+s, and differences between groups were
evaluated by independent samples #-test. A P value < 0.05
was considered statistically significant.

2 Results

2.1 Comparison of Glucose Metabolism Indicators
between the Two Groups

Before treatment, there were no statistically
significant differences in FPG, 2hPG, and HbAlc levels
between the two groups (P>0.05). After 8 weeks of
treatment, FPG, 2hPG, and HbAlc levels in both groups
decreased significantly (P<0.05), and those in the
combined group were significantly lower than those in the
conventional group (P<0.05). See Table 2.

2.2 Comparison of Blood Lipid Indicators between
the Two Groups

significant differences in HDL-C, TG, TC, and LDL-C
levels between the two groups (P>0.05). After treatment,
TG, LDL-C, and TC levels in both groups decreased
(P<0.05), while HDL-C levels increased (P<0.05). After
treatment, TG, TC, and LDL-C levels in the combined
group were significantly lower than those in the
conventional group (P<0.05), and HDL-C levels were
significantly higher than those in the conventional group
(P<0.05). See Table 3.

2.3 Analysis of Insulin-Related Indicators between the
Two Groups

Before treatment, there were no statistically
significant differences in HOMA-B and HOMA-IR levels
between the two groups (P>0.05). After treatment,
HOMA-IR levels in both groups decreased (P<0.05), while
HOMA-B levels increased significantly (P<0.05). After
treatment, HOMA-IR levels in the combined group were
significantly lower than those in the conventional group
(P<0.05), and HOMA-B levels were significantly higher
than those in the conventional group (P<0.05). See Table
4.

2.4 Comparison of Liver Function Indicators between
the Two Groups

Before treatment, there were no statistically
significant differences in ALT, y-GT, and AST levels
between the two groups (P>0.05). After treatment, ALT,
v-GT, and AST levels in both groups decreased
significantly (P<0.05), and those in the combined group
were lower than those in the conventional group (P<0.05).
See Table 5.

Before treatment, there were no statistically
Tab.2 Comparison of FPG, 2hPG and HbAlc levels between the two groups (n=53, xs)
G FPG (mmol/L) 2h PG (mmol/L) HbAlce (%)
rou

P Before treatment After treatment Before treatment After treatment Before treatment After treatment
Combined group 9.534+2.17 6.84+1.822 14.34+3.78 8.42+2.53* 8.91+1.97 6.99+1.142
Conventional group 9.33+2.11 7.76£1.56* 14.12+3.86 10.13+£3.272 8.94+1.82 7.64+1.39%
t value 0.481 2.794 0.296 3.011 0.081 2.632
P value 0.631 0.006 0.767 0.003 0.935 0.010

Tab.3 Comparison of HDL-C, TG, TC and LDL-C levels between the two groups  (#=53, mmol/L, x+s)
LDL-C TC HDL-C TG
Group Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment
Combined group 3.67£1.19 2.75+0.86* 5.34+1.74 4.58+0.73* 1.09+0.35 1.35+0.412 2.63+0.78 2.03+0.422
Conventional group 3.53+1.12 3.19+0.97* 5.42+1.69 4.94+0.86* 1.07+0.33 1.18+0.37* 2.57+0.73 2.26+0.63*
t value 0.624 2471 0.240 2.323 0.303 2.241 0.409 2.211
P value 0.534 0.015 0.811 0.022 0.763 0.027 0.683 0.029
Tab.4 Comparison of HOMA-IR and HOMA-B levels between the two groups  (n=53, x+s)
G HOMA-IR HOMA-$
rou

P Before treatment After treatment Before treatment After treatment
Combined group 6.90+2.11 4.72+1.49* 29.53+7.51 48.29+8.75
Conventional group 6.87+2.09 5.45+1.63* 30.99+8.23 44.17£9.51*
t value 0.074 2.406 0.954 2.321
P value 0.942 0.018 0.342 0.022
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Tab.5 Comparison of ALT, y-GT and AST levels between the two groups

(n=53, u/L, xts)

Group ALT 7-GT AST

Before treatment After treatment Before treatment After treatment Before treatment After treatment
Combined group 67.52+18.96 33.79+10.26* 123.20+20.43 63.45+12.312 63.08+18.37 33.80+10.75%
Conventional group 67.69+17.52 40.61+12.532 122.79+20.58 68.94+12.45° 63.66+19.22 39.84+11.08°
t value 0.048 3.066 0.103 2.283 0.159 2.848
P value 0.962 0.003 0.918 0.024 0.874 0.005

3 Discussion

T2DM is regarded as an extremely critical risk factor
for cardiovascular diseases and is closely associated with
the high incidence and severity of NAFLD. Numerous
studies have explored the complex and interactive
relationship between NAFLD and T2DM. Data show that
more than half of T2DM patients are complicated with
NAFLD [8]. NAFLD refers to the condition of abnormal
lipid deposition in the liver in the absence of excessive
alcohol consumption or exclusion of other known causes
[9]. NAFLD is a liver disease whose pathogenesis is
related to the combined effects of multiple factors,
including genetic predisposition, insulin resistance,
obesity, T2DM and other metabolic diseases, as well as
environmental factors. Its pathogenesis involves ectopic
accumulation of TG in the liver, especially due to
increased free fatty acids produced by excessive
hydrolysis of TG in adipose tissue, increased hepatic fatty
acid synthesis caused by excessive carbohydrates, and
contributions from chylomicrons and very low-density
lipoproteins taken up from plasma. When an imbalance
occurs between hepatic lipid storage and clearance rate, it
will lead to hepatic steatosis, which may further develop
into severe stages such as steatohepatitis and
steatocirrhosis [10]. Although studies have shown that
NAFLD can be effectively treated by adjusting diet and
increasing exercise, current therapeutic interventions
often fail to achieve long-term sustained effects in
practical application [11].

Dapagliflozin can effectively block the process of
renal glucose reabsorption, thereby preventing excessive
accumulation of glucose in the body, helping to
accurately regulate patients' blood glucose levels, and
promoting the improvement of islet cell function [12].
Studies have shown that SGLT2 inhibitor therapy can
effectively reduce liver fat content and thus improve liver
function, and the degree of reduction in liver fat content is
positively  correlated with weight changes and
improvement of HOMA-IR; for patients diagnosed with
T2DM and NAFLD/nonalcoholic steatohepatitis, SGLT2
inhibitors may be the preferred treatment option [13].
Studies have shown that the level of DPP-4 is generally
increased in T2DM patients complicated with NAFLD,
indicating that it plays a key role in the pathogenesis of
these diseases. Therefore, DPP-4 is regarded as a
potential target for the treatment of T2DM complicated
with NAFLD [14]. As a DPP-4 inhibitor, sitagliptin is
recommended as the preferred alternative treatment drug
for diabetes due to its excellent blood glucose regulating
ability and good safety. This class of drugs exhibits
protective effects on the cardiovascular system by

optimizing insulin sensitivity and reducing inflammatory
responses [15]. This study showed that the combined
group treated with sitagliptin combined with
dapagliflozin had a more significant effect in lowering
blood glucose than dapagliflozin alone, which was
consistent with previous research results [16]. Meanwhile,
HOMA-IR levels decreased significantly, indicating that
insulin resistance was improved; at the same time,
HOMA-B levels increased significantly, suggesting that
islet B-cell function was restored. In addition, the
combined group showed better performance in improving
HOMA-IR and increasing HOMA-B than the
conventional group, which was consistent with relevant
reports [17], further proving the superiority and
comprehensive benefits of sitagliptin combined with
dapagliflozin in the treatment of T2DM. However, there
are few studies on the combined use of these two drugs in
T2DM  complicated with NAFLD. Meanwhile,
dyslipidemia is one of the common pathological features
of NAFLD and T2DM. In this study, TG, TC, and LDL-C
levels of patients receiving combined treatment were
significantly lower than those of the conventional group,
while HDL-C levels were significantly higher than those
of the conventional group, indicating that the combined
use of SGLT2 inhibitors and DPP-4 inhibitors has
significant advantages in regulating lipid metabolism in
T2DM patients [18]. The normal content of ALT in blood
is relatively low. When hepatocytes are damaged, ALT
will be rapidly released from cells into the blood,
resulting in a significant increase in blood ALT levels in a
short time [19]. y-GT is mainly derived from the liver.
Obstruction of intrahepatic or extrahepatic bile ducts will
lead to an increase in blood y-GT concentration [20-21].
When hepatocytes are damaged and necrotic, AST
originally present in the cytoplasm will be released into
the blood, thereby causing a significant increase in serum
AST levels [22]. After treatment, liver function indicators
including AST, y-GT, and ALT in both groups showed a
significant downward trend, indicating that both treatment
regimens had a positive effect on improving liver
function, and the combined group was superior to the
conventional group. Dapagliflozin has anti-inflammatory
and antioxidant effects and can reduce liver inflammatory
responses [23]; sitagliptin indirectly improves the liver
microenvironment by regulating the GLP-1 signaling
pathway [5]. Previous studies have confirmed that SGLT2
inhibitors and DPP-4 inhibitors respectively have
hepatoprotective effects on NAFLD [24], but the effect of
their combined treatment on liver function in NAFLD
remains to be explored in clinical practice and mechanism
research.

In conclusion, the

combined application of
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sitagliptin and dapagliflozin has shown effectiveness in
the treatment of T2DM complicated with NAFLD,
exerting a synergistic effect through multiple mechanisms,
including improving insulin resistance, regulating
glucose-lipid metabolism, and reducing liver function
damage. In future research, it is necessary to further
explore the long-term safety and side effects of the
combined therapy of sitagliptin and dapagliflozin;
conduct further stratified analysis of NAFLD, not only
limited to observing the effect of the combination of
SGLT2 inhibitors and DPP-4 inhibitors on serum liver
function indicators, but also exploring their effects on
liver fat content and fibrosis, so as to obtain a more
accurate and optimized treatment strategy for T2DM
complicated with NAFLD.
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Effects of sitagliptin combined with dapagliflozin on liver function and
glucose - lipid metabolism in patients with type 2 diabetes mellitus

and nonalcoholic fatty liver disease
TANG Xianrong, REN Bichi, LUO Ying, ZHANG Xuan, LI Xian
Department of Endocrinology, Jingzhou Third People’s Hospital , Jingzhou, Hubei 434001, China

Corresponding author: TANG Xianrong, E-mail :x04bko@163.com
Abstract: Objective To evaluate the clinical efficacy of sitagliptin combined with dapagliflozin in the treatment of
type 2 diabetes mellitus (T2DM) complicated with non - alcoholic fatty liver disease (NAFLD) , and to explore its
multiple effects on liver function and glycolipid metabolism in patients. Methods From October 2022 to June 2024,
106 T2DM patients with NAFLD admitted to Jingzhou Third People’s Hospital were included as the study subjects. They
were grouped complying with a random number table, with 53 patients in each group. The conventional group received
oral treatment with dapagliflozin 10 mg per day, while the combination group received oral treatment with dapagliflozin
10 mg per day plus sitagliptin 100 mg per day. Both groups continued treatment for 8 weeks for evaluation, and the
changes in blood glucose, liver function, blood lipids, and insulin related indicators before and after treatment were
compared between the two groups. Results After treatment, multiple biochemical indicators in both groups showed a
great downward trend (P<0.05). Moreover, in the combined group, blood glucose control [fasting plasma glucose
(FPG) : (6.84+1.82) mmol/L vs (7.76+1.56) mmol/L, 1=2.794, P=0.006] and lipid improvement [total cholesterol
(TC) : (4.58+0.73) mmol/L vs (4.94+0.86) mmol/L, 1=2.323, P=0.022; low-density lipoprotein cholesterol (LDL-C) :
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(2.75+0.86) mmol/L vs (3.19+£0.97) mmol/L., =2.471, P=0.015] and insulin resistance [insulin resistance index
(HOMA-IR) : (4.72+1.49) vs (5.45+1.63), t=2.406, P=0.018], both were significantly better than the conventional

group, and the difference was statistically significant (P<0.05). Conclusion The combination therapy of sitagliptin

and dapagliflozin has shown good therapeutic effects in T2DM patients with NAFLD. It can effectively improve glucose

and lipid metabolism disorders and promote liver function recovery.

Keywords: Sitagliptin; Dapagliflozin; Type 2 diabetes mellitus; Non alcoholic fatty liver disease; Liver function ;

Insulin resistance ; Glycometabolism; Lipid metabolism

TE B 40, ,Zﬂﬁﬁifﬁ(type 2 diabetes mellitus ,
T2DM) B iE g — TSP | S8 35 IR % 3 D
P , AL A A DR 5 A JE LI B , 2
W51 &R I RAE " o AR BR PR 5V % (non-
alcoholic fatty liver disease , NAFLD ) 2 7E JE 1A% K £
VERITR , 4 o 3 i 17 5 o R R RS, U AL b
MBI 2B 1 55 A N, 3X 45 55 T2DM H.
B RIAIME . NAFLD & H Al R SE b ek
38 P 1 i 2 2R, T A o RS L P Y — 4>
R Bk, AR AR B T2DM 5 L &
R BIR TTTE S o IRAR S I 2 T - 1 A
[ %12 5 H 2 (sodium-glucose cotransporter 2, SGLT2)
R, A FHBIL ) 7 T 400 ) X 2 £ G
e, A2 8 B 22 A A e W S o PR R O T A 3 4
T MBEACF 89 H B9, BRSSO T 195 2R
SIS, DR HORT I 5 SR AP R R A8
(L Sl T R] BB IE D RE 7™ A= AN R A . P A%
ST JE T —HKIEAKEE -4 (dipeptidyl peptidase-4, DPP-4 )
AV R0 , R A LB I PR A RE T L RE RS AT S50
D EBE AN RN DT ERER | OF W35 IO 1 i R AR UIR
O, TR RSB P, VEAR ST RN HIRCR B Ak
T, AW S BT PEAR ST TS IR A% 51 G T T2DM
B NAFLD , % & e BEE S0 .

1 #REFE

L1 — & A HE AKX N
Y NE=Twe
YT T REA S, o R U A R0R (69.00% , F
TR , o WA 4L T A7 5% (91.00% , 3E
TR S L), 184515 () =0.05, T K4HiR (B) =
0.2, #5153 £(0.05,0.2)=7.9, XA 515 n=48, % &
10915 7% R e BRH 2 /075 5361

TEER 2022 4F 10 A 2 2024 4F 6 AFFINTH = AR
= BE 32 106 41 T2DM & 3 NAFLD &5 1E A5
X5 E i BENUEC TR P 3 A, B4 45 53 41

" (m,—m,)

P ZH P ) AR S B AR T A 4 21 (body mass index,
BMI) . T2DM i 2 b 45 22 ¢ o e 127 5 L (P>0.05)
HWA B FER NI, WL 1, AT IR
PSR = N R BE Bt R 2 AR HR 2 51 2 W it o (it
KYLL-2022063) .

F1 WA BHR (n=53)

Tab.1 General information of the two groups (n=53)

g5 PER (i) iﬁ%“r@ BMI T2DM ;;ﬁﬁz
) T (% ,x+s) (kg/m®,x+s) (4F, xs)
BRAH 29 24 60.48+9.67 27.04+5.68 8.15+3.22
WAL 27 26 60.32+10.05 27.08+4.71 8.47+3.58
Y/tE 0.151 0.089 0.039 0.484
P1H 0.697 0.929 0.969 0.630

1.2 #yndrg (1) T2DM EH IS Wi 2L g b
2 RUBH PR B 7645 7 (2020 4F iz ) ) ' v T2DM (132 K
b, Ho v 23 18 1l W% (fasting plasma glucose, FPG) =
7.0 mmol/L, 852 Ji5 2 h I % (2-hour postprandial glu-
cose, 2hPG)= 11.1 nmol/L; (2) NAFLD £ i 2 (JE
K A i 0 A S By 3 48 T (2018 4 BT R ) ) 7 e
NAFLD (2 ER , B4 A (5 40 B . CT45)
BNAFTERTENE D284 5 (3) 4F1% 18 ~ 75 %5 (4)
WU KA RSB AT TR SRS #O5 5 (5) XEAWTSE
25 R ARSI Y T0 B 25 S O AR s (6) B s K
IER N TADNE 2 S SIE T D= oS

13 #rranog (1) HOT U0 S O IREA 24
(2) FEAELYPEIAS s , RIVIR AL HE R ) 2459 kil
BRI NIRRT B g T 5
(3) B HiRS e A St B 5 (4) P Hie B iE
P& SO AL R GEPR , M 25 YW .

14 mL#EARE (1) TR TIE ; (2) BUEAA
R F 1 I A SRR AR AR N H AL 2 IRYT
5 () BE AFTESRIB R

L5 Bldng (1) REZBAFFENARHES ;
(2) A4 2R MM 22 (<80% ) AL E T 521A
J7, TCIE AR TR0 5 (3) WIS 1A I ] B ol Al 52
PNy € R e DL 7/ k<

1.6 &y7 ok WML DIRGK A ) (I 24 0
HJ20170119, AstraZeneca Pharmaceuticals LP, H{#% .
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10 mg/Fr ), & FHAGH IR 1R, TRURI, BICw %
IERE R . BRG A AEH HLATT RSEAN_E I TeERR
VARSI (I 2450E5 120213477, 3 FLL25 42 41 M
TR 2500, FIUA% < 100 mg/F) , 4 H AR 1Y, 100 mg/
WA SEA S EYIRIR . PIHBHFERTT 8 4
PEH YT R, i AR ), AR A0 9 2H R R T RO Y
AR EEE S EBY SR LN N ey N

L7 WMEFEAT

17.10 BEACHHERS  7EIRY7 AT , i 18 AR LI
5 IR ASCR I 45t 28 25 1 FPG 1 2hPG, [FII, 76 3R
I BT J5 SR SR 25 IR I A 1 I A, ) B A 1 21
5 1 (glycated hemoglobin , HbA1c) Z3#1{L 4T HbA Lc
I E o

172 IfSE A SIRESE AR RS ERET 200 T
A7 AR AL AR TR B IR , 0 BT
P IAR AU EIBERIN o R FH UM [ (total choles-
terol, TC) 1 5 %5 & JI§ £ 1 JIHL [ % (high density lipo-
protein cholesterol , HDL-C )il 77 & (3T ) Il
SE ML Y TC & HDL-C /K - 5 = B H 3 (triglycer-
ide, TG) K17 & (L T £ Mok P9 IR ol bl i ) Az 0 1f.
T PR TG 75 & R i 2 1 BEIE I (low density 1i-
poprotein cholesterol, LDL-C) #5 il i 71 & (ffi FH R &
IR ITHE TR ) I ZE ML P LDL-C/K-F- R4 A
BIA AR ARSI 1 37 PN 2 1R 2 B % 7% i (alanine amino-
transferase, ALT) % % It 4% JIK 1 (y - glutamyl trans-
peptidase, y-GT) | ] 4 % MR 2 Jik % % il (aspartate
aminotransferase, AST)§FIIREFEPR

173 BREBZFAMCAR R T Sk A 8 1

SRS & (fasting Insulin, FINS) K I E LT
TEE RSB PR 19 1 5 R AT £ (insulin resis-
tance index of homeostasis model assessment, HOMA -
IR) , i3 25 3 (FINSXFPG )/22.5 5 Fa AR A
AY TR 5 B 41 A9 DI BE 45 %X (homeostatic model assessment
of B-cell function, HOMA-B), AN (20XFINS )/
(FPG-3.5),

1.8 st F ik FIHSPSS 24.0 AT X B A T
0. AP IESYERTHEGORER H 2 s BB T3RIR,
I ST AEA G I PR [RIZH ] 22 5% . P<0.05 2y 2%
FAGIEE L

2 & R

2.1 WABRMIRATKR A JRITET, AR E
i) FPG . 2hPG . HbAlc /K V- AH [X 22 57 o gt 1o 3
(P>0.05) . 48 JHIRIT I . 4L B & 1Y FPG . 2hPG |
HbAlc 213 2 FFE(P<0.05), HICA A B E KT
HHLLH (P<0.05) ., W2,

22 WAmAGIARAKF  FEIRITHT, UL R E Y
HDL-C.TG.TC DL} LDL-C /KA L, 2 5% 5 it2F
HE(P>0.05) . Z&aliRYT, WA B TG .LDL-C.
TC 7KV R B (P<0.05) , 1T HDL-C 7K~F-0) | 7+ (P<
0.05), BREABELERITIG, TG . TC.LDL-C /K-
9 53 A% T4 B2H (P<0.05) |, [l i HDL-C 7K - i 2
TR (P<0.05), W33,

23 WA FAAXAKTFSN IRITRIALRE T
HOMA -B F1 HOMA -IR /K 24 5 oG i 2¢ 2 L (P>
0.05) . Z3diRYT, 4L 1) HOMA-TR /K-F-35 T %

R2 WLHHEH FPG.2hPG . HbAlc K HE  (n=53, xs)

Tab.2 Comparison of FPG, 2hPG and HbAlc levels between the two groups  (n=53, x+s)
.- ‘ FPG(mmol/L) 2hPG (mmol/L.) HbAle(%)
AT TR BT wiTe BTl wiTe
Al 9.53+2.17 6.84+1.82" 14.34+3.78 8.42+2.53" 8.91+£1.97 6.99+1.14"
gskaEl 9.33+£2.11 7.76£1.56" 14.12+3.86 10.13+3.27* 8.94+1.82 7.64+1.39"
il 0.481 2.794 0.296 3.011 0.081 2.632
P{H 0.631 0.006 0.767 0.003 0.935 0.010
T SR RYTRT LA, 'P<0.05,
%3 P4A#H HDL-C.TG . TC . LDL-C/K P48 (n=53, mmol/L, x=s)
Tab.3 Comparison of HDL-C, TG, TC and LDL-C levels between the two groups (n=53, mmol/L, x+s)
) LDL-C TC HDL-C TG
Wi wrn Wi woR e A Wi e
S| 3.67x1.19 2.75+0.86" 5.34x1.74 4.58+0.73* 1.09+0.35 1.35+0.41* 2.63+0.78 2.03+0.42*
AL 3.53%1.12 3.19+0.97" 5.42+1.69 4.94+0.86" 1.07+0.33 1.18+0.37* 2.57+0.73 2.26+0.63"
tfH 0.624 2471 0.240 0.303 2.241 0.409 2.211
PiA 0.534 0.015 0.811 0.763 0.027 0.683 0.029

5 FALRYT T 4L, P<0.05,
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(P<0.05) , i HOMA-B7K -0 2. 2 | 7} (P<0.05) , H.
ST G B A 2 HOMA-IR 7K - 58 2% T8 B0 4H (P<
0.05) , HOMA-B7K - & 3 5 T8 #L 4L (P<0.05) . UL

£4 PULHBEHE HOMA-IR . HOMA-B/KFEHH  (n=53, x+s)
Tab.4 Comparison of HOMA-IR and HOMA-( levels between
the two groups  (n=53, x+s)

HOMA-IR HOMA-B
#4, 4151 o . r .

) . N, _— T EvigE) B THI Ep g

I T 3 > )
24 P ReOK BB IRIT T, AL BAdl 6.90£2.11  4.72+1.49"  29.53x7.51  48.29+8.75
=1 N RNV R .
ALT \y-GT AST /K22 5+ o 4E 5 28 L (P>0.05) 5 WL 6.8742.09  5.45+1.63°  30.99+8.23  44.17+9.51°
IRIT IR L ALT \y-GT (AST /KP4 1 2% T B ol 0.074 2.406 0.954 2321
(P<0.05) , H.BX A 4 /K FH 38 F 5 B0 4 T AIG (P< P 0.942 0.018 0342 0.022
0.05). W#ES, Tk S RI41IAYT T A, P<0.05,
R5 MWHBHALT y-GT AST/KFEHHE  (n=53,u/L, x+s)
Tab.5 Comparison of ALT, y-GT and AST levels between the two groups (n=53,u/L, x+s)
ALT y-GT AST
450 o P P P o o
IRITH R E JRYT BITE JRITH e id

A4 67.52+18.96 33.79+10.26" 123.20+20.43 63.45£12.31° 63.08+18.37 33.80+10.75°
WO 67.69+17.52 40.61+12.53 122.79+20.58 68.94+12.45° 63.66+19.22 39.84+11.08°
i 0.048 3.066 0.103 2.283 0.159 2.848
Pl 0.962 0.003 0.918 0.024 0.874 0.005

5 FLRY T L4, P<0.05,
304 i

T2DM B A A 0 10 A5 5955 11— Ay D g XL
B R 2, 9 H 5 NAFLD 9 1 A& % J H e i fE A
BB OCH . REZHFREALRT NAFLD 5 T2DM
Z 18152 7% HAH B SZ M YK 2 , A 80 /R AE T2DM A&
H L A CEELL B B R B R NAFLD
NAFLD & 48 75 B AT 1 1 7 sl HE B A 8 20 R 1
LT R B8 BR B R R L . NAFLD
SR , FL R 5 2R P R ARG, 4G 5%
B2 7] JB 5 BT AEJE T2DM SR B , LA &
WEE R AGIL [FAE T LR WL S TG 78k
1S AL R REE T AR 42 TG 3 BE K A ™ Ak
() 25 IR R 3 3k B ik K Ak & 90 5 20 I IR
U7 TR FCHE T, LA K M i 5 i A L BE AR AR,
2 B i 2 1 0 DR, Y s A A AN BR R 2
] R BRSSPI, 25 5 S5O I A 2 , S8 v g % e
SRR Wk 9 R Wk PR A Ak S5 e B B, R
LA BFIT R B ,  ad P4 2 TR R s sk i A &L
1BYT NAFLD, {H 5§ A7 T B il 7E 52 brfief
(ERERIADE RIS ilHEREA %V E S

TRAR GRS AT 2K LT AT SRR SO A 1 ot
&, DT B L A AE AR P ot B SRR, A7 Bl A 4
SR Y IBE KT, AR E 5 A T R el . B
W58 W, SGLT2IRYY , REME A Sdl D ARG i 7 &,
HE T A D BE , ELIFE IR BRI 5k (9 R AR B 5 1

AR AL LA S HOMA-IR A0 S 80 IE A 6 56 2R
K FHE2 W T2DM FT NAFLD/ARBAS YERS 1514 1T %
AR UL, SGLT2i 25 W T RBJE B VAT T 2™
WF7E W, 16 T2DM £EKE NAFLD 9 & #E4 , DPP-
4 7K 3t T , 3R I HAE S Sy 1) & s L FE
KAEH AR, I, DPP-4 940 A6 97 T2DM &
Jf NAFLD HVEAERE 23 . POAS ST —Fh DPP-4
Pl a) , PR e IO A 4 e 0 RN R A 2 A
Bl BUE Bl DR ) 1 R ARIBIT 25, 25 )
38 SRR 5 2R UM I DR AR E S, JRe B X
DA RGP ER™ o ARWTF5E R, R FH A%
GITT B A a8 4R TT IR 2L, 78 AT OB 7 e
MIROCR B B IRk 50 0 R 3, SRR SR 45 2R
—" [l HOMA-TR ZKSF-2) 525 TR, IR
ZHCHUS B0k 3% 5 [F I, HOMA-B/KF- 58 35 5 i, 56 1
Ji 5 B AN ML T e A BT IR & . OF H, G 41 AR
HOMA-IR F142 7 HOMA - B J7 Ifif it 3¢ B 240 T4
2, 55 A A A — B, 2B UE B P A% 51 T T B
Gl FIEARYT T2DM B PR FIZE A3k 25 , (H A fef
DK 2 P AN 251k & H T T2DM & 3 NAFLD ) A
5% IR, IS S H 2 NAFLD 5 T2DM fy2 [al s 53
FRIEZ — AR FHER SR YT 1Y 8% TG . TC .\ LDL-
C KX B AT 5 FA, 1M HDL-C /K- & 3 v 1
WAL, KW SGLT2 4571 F1 DPP-4 # il FIHEA5 H 2Y
TEJE T T2DM B IR Ay i HA LA
ALT ZE MR 04 T 5 2 S ARG, 2 I 4l sz i



- 56 - FrE G RUFFT 2026 4F 1 HES 39 %% 13 Chin J Clin Res, January 2026 , Vol.39, No.l

ALT 2 DA 20 PR R 280 A3, DT et s ) P

SHE M ALT AR & EA . y-GT EZFRA

JHERIE , I P9 SRS AS 1Y) BH 2 2 S 300 1y -GT 1Y

WREETF 2" ML SZ BRI, SR A A A T

KNHY AST 2B R 2 L b, 205 2 M3 v AST

ACFUTR T ™ AR T R PR B DT

Febn, G045 AST . y-GT  ALT, ¥ J& B BA S (0 B A

P RAPIRIIG T J7 22 3% e 38 Dl ey A= B 52

Wi, IS U0 T3 M . s B AR PR

AAE R, AT BRI I R 9 s 0, 5 WG A% 51V T )3 4ok %]

T GLP-1 {5538 %, [ 45 OGS R OB . BRAE

W5 B UE S SGLT2 411 i 771) F11 DPP-4 411 1] 55] 73 531 %J

NAFLD EA JFREGR 4R T 2 (0 B AR 7 0

NAFLD I 2 B Y 52 0 75 Wik PR 552 2 B2 ML i) i) 44 3+F

I, eI,

25 LT VIR ST 5 IR A% 51 i I 15 g FHAE
1GY7 T2DM 5 JF NAFLD J5 I e 8 tE A &4 vk, 4% 1
Z EHLHI AP RIAE AT, A5 0 1 5 AT T
REARH DL R/ D I D) RES 5 . TEA R BIBEIE
B VR A MR PUAR HTT 5 iEA% 5 I BT TR I
W R RIREIE R #E— 20351 T NAFLD 19432504,
AAXFRF W% SGLT2 411 i 751 1 DPP-4 41 ] 771 1B 5 %of
I35 DI REFE AR 1 52 M), 8 BT HEGT IR B 7
i M AEALRIVE R, AR R DI AL RS T2DM 45
JF NAFLD BJRYT
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