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Clinical effect of Mudan Granules combined with
pentoxifylline in treatment of type 2 diabetes
mellitus combined with early renal disease
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of Hunan Province Changsha Hunan 410000)

Abstract: Objective To investigate the clinical effect of Mudan Granules combined with pentox—
ifylline in the treatment of type 2 diabetes mellitus ( T2DM) with early renal disease and analyze its im—
pact on the Tolldike receptor 4 ( TLR4) /nuclear factor«B ( NF«B) signaling pathway. Methods A
total of 164 patients with T2DM and early renal disease admitted to the Second People’s Hospital of
Hunan Province between May 2022 and October 2023 were enrolled and randomly divided into obser—
vation group( n=82) and control group ( n=82) using a random number table in a 1-to-l ratio. The
control group received pentoxifylline treatment while the observation group received Mudan granules
combined with pentoxifylline. The clinical effects and changes in renal function indicators serum cre—
atinine ( SCr) urea nitrogen urinary albumin-to-ereatinine ratio ( UACR) ~ TLR4/NF-B signaling
pathway indicators ( TLR4 MyD88 NF-«B mRNA) and inflammation and oxidative stress indica—
tors C—reactive protein ( CRP) glutathione peroxidase ( GSH-X) malondialdehyde ( MDA) total
antioxidant capacity ( TAC) and transforming growth factor 1 ( TGF81)  before and after treat—
ment were compared between the two groups. Results The total effective rate in the observation

group was 97.56% which was higher than 89.02% in the control group ( P<0.05) . At 6 and 12
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weeks after treatment the levels of SCr urea nitrogen and UACR in both groups decreased compared

with those before treatment and the levels of these indicators in the observation group were lower

than those in the control group ( P<0.05) . At 6 and 12 weeks after treatment the levels of TLR4

MyD88 and NF-«B mRNA in both groups decreased compared with those before treatment and the

levels of these indicators in the observation group were lower than those in the control group ( P<
0.05) . At 6 and 12 weeks after treatment the levels of GSH-PX and TAC in both groups increased
while the levels of CRP MDA and TGF-1 decreased compared with those before treatment. The
levels of GSH-PX and TAC in the observation group were higher than those in the control group
while the levels of CRP and MDA were lower ( P<0.05) . Conclusion Mudan Granules combined

with pentoxifylline in the treatment of T2DM with early renal disease can improve renal function to a

certain extent regulate the TLR4/NF—«B signaling pathway and reduce inflammation and oxidative

stress responses which is beneficial for disease control.

Key words: pentoxifylline; Mudan Granules; type 2 diabetes mellitus; Tolldike receptor 4;

nuclear factor-«xB

2 ( T2DM)
2 T2DM
3-5
T2DM T2DM
T, s T2DM
Toll 4( TLR4) / «B
( NF+«B) TLR4
NF—+«B o
T2DM .
T2DM
TLR4/NF+«B
1
1.1
2022 5 —2023 10
164  T2DM
o (1:1
) 2 82
45 37 42 ~ 62 (52.28+
4.61) 22 ~ 27 kg/m’
(25.13+0.65) kg/m’; T2DM 6~15

(10.32+2.16) ; 7~13 mmol/L

(9.83+1.34) mmol/L; 2 h 10 ~ 19
mmol /L (14.20+1.91) mmol/L;
6% ~12% (8.82+1.16) % 82
44 38 42~ 63

(52.11+4.84) 23 ~28 kg/m’
(24.98+0.73) kg/m’; T2DM 5~15

(10.19+2.27) ; 7~14 mmol /L. ( 10.
02+1.51) mmol/L; 2h 10~17 mmol /L
(13.92+1.53) mmol/L; 6% ~ 12%
(8.57+1.23) %. 2
( P>0.05) , 0 T2DM
)
RNE)) , @ >18
. - (D ; @
NN E)
, @6 , ®
( © 202200091)
1.2
2 .

o (
© H10970265 400 mg/
)y 1/ 2
12 . (
720080033 7 g/
) (7g 3 /d)
2 .



118 Journal of Clinical Medicine in Practice 28
1.3 (x+s)
@ 2 . t
( SCr) >20% n( %) X’ P<0.05
( UACR) >50%; °
SCr 10% ~20% UACR 20% ~50%; )
: SCr <
10% UACR <20% o =( 2.1 2
+ )/ x100% . @ 2 97.56%
o ( 89.02% ( P<0.05)
ADVIA2400) SCr.
UAER. ® 2 TLR4 /NF-«B 12 (%
° 3 mL n
(PCR) (7500 ABI ) 82 34(41.46)  46(56.10)  2( 2.44)  80(97.56)
TLR4 mRNA MyD88 mRNA .NF-«B mRNA 82 22(26.83)  51(62.20)  9(10.97)  73(89.02)
RNA ( Takara * P<0.05-
Trizol ) GAPDH 22 2
2 AnG . @ 2 6.12 2 SCr. UACR
o 3 mL
( P<0.05) 2
( MDA) .C ( CRP) . 2.3 2 TLR4/NF-«B
( GSH-PX) . B1( TGFBI) . 6.12 2 TLR4 . MyD88. NF+«B
( TAC) . mRNA
1.4 ( P<0.05)
SPSS 27.0
2 2 (ws)
n SCr/( wmol /L) /( mmol /L) UACR/( mg/g)
82 86.19x17.23 6.42+1.49 105.53+16.54
6 70.54+15.88* 4 5.04+1.63*2 67.82+13.41* 2
12 60.48+12.63" #4 424117 #*4 35.72£12.63" #4
82 84.23+12.57 6.58+1.52 102.48+17.12
6 75.91+14.62° 5.86+1.57 73.94+14.85"
12 67.21+17.82°* 531+1.25 * 55.49+15.68 *
SCr: : UACR: * P<0.05; 6 #P<0.05; AP<0.05,
3 2 TLR4/NF+«B (xs)
n TLR4 mRNA MyD88 mRNA NF-+«B mRNA
82 0.46+0.08 1.02+0.17 0.78+0.10
6 0.31+0.06* 4 0.61+0.12* 4 0.48+0.12* 2
12 0.21+0.03" #& 0.46+0.08" #4 0.36+0.07 #4
82 0.48+0.07 0.98+0.16 0.75+0.12
6 0.38+0.05" 0.87+0.15" 0.60+0.10°
12 0.33+0.05" * 0.72+0.12° * 0.52+0.08" *
* P<0.05; 6 #P<0.05; AP<0.05.
24 2 GSH-PX.TAC
6.12 2 GSH-PX.TAC CRP.MDA
CRP.MDA.TGF1 ( P<0.05) 4,



24

Journal of Clinical Medicine in Practice

*119-

(ws)

CRP/( mg/L)

GSH-PX/U

MDA /( pwmol /L)

TAC/( KU/L)

TGF81/( U/L)

82

12
82

12

8.36+1.31
6.13£2.03*2
4.11£1.21"*4
7.99+2.16
6.78+2.11°
5.02+1.68 *#

78.83+ 7.92
107.53£11.82%4
139.37+10.58" #~

79.65+11.38

91.34+12.25
112.59£12.94" #

4.85+0.74
3.95+0.92% 2
2.54£0.73" #4
4.89+0.87
4.26+1.04
3.47£0.70" *

10.27+2.31
12.14+2.61% 4
14.98+1.65" #4
10.19+2.27
11.09+2.56°
12.47+1.84" *

84.92+16.74
68.59+15.24"
51.82+13.71° %
80.64+17.28
75.67+14.16°
77.81+18.05" *

CRP: C ; GSH-PX:
* P<0.05;

T2DM

T2DM

11-13

14-16
o

T

22

SCr. JUACR

6

CRP.MDA.GSH-PX.TAC.TGF-1

o

24-25

TLR4/NF«B

S

;. MDA:
#P<0.05;

T2DM

20-21

TLR4

. TAC:
AP<0.05,

NF+«B

; TGF31:

MyD88

~

Bl.

0B TLR4/NF«B
TGF-1/Smad
T2DM .,
6. 12 TLR4.

MyD88.NF-«B mRNA

T2DM
TLR4/NF«B

TLR4/NF+«B

T2DM

T2DM
TLR4/NF+«B

CHRIST-CRAIN M WINZELER B REFARDT J. Diagnosis
and management of diabetes insipidus for the internist: an up-
date J . J Intern Med 2021 290( 1) : 73-87.
THIPSAWAT S. Early detection of diabetic nephropathy in pa—
tient with type 2 diabetes mellitus: a review of the literature J .
Diab Vasc Dis Res 2021 18(6): 14791641211058836.

2023 39(7): 951-955.
MOOSAIE F RABIZADEH S FALLAHZADEH A et al.
Effects of pentoxifylline on serum markers of diabetic nephrop—
athy in Type2 diabetes J . Diabetes Ther 2022 13(5):
1023-1036.
BELL D S H. Are the protean effects of pentoxifylline in the
therapy of diabetes and its complications still relevant J . Di—

abetes Ther 2021 12( 12): 3025-3035.

J. 2022 24
(5): 203-208.

2022 24(5): 98-100.
TLR4/NF-B
J.
2023 32(22): 3186-3190.



* 120 - Journal of Clinical Medicine in Practice 28
9 20
.2 J. J.
2021 20(6): 615-630. 2023 24(5): 432-435 7.
10 . 21 ZHANGLD CUIX LIUFM et al. Clinical comprehensive
J. 2021 37(3): 255-304. evaluation of Mudan Granules in treatment of diabetic periph—

11 WANG N ZHANG C. Recent advances in the management of eral neuropathy with Qi-deficiency and collateral stagnation
diabetic kidney disease: slowing progression J . Int J Mol syndrome J . China J Chin Mater Med 2021 46( 23):
Sci 2024 25(6) : 3086. 6078-6086.

12 22

J. Toll 4/
2023 27(15): 40-44. kB B1/Smad I
13 . 2020 42(5): 722-726.
J. 2022 23
23(6) : 559-562. I 2023
14 MARTHA ] W PRANATA R RAFFAELLO W M et al. 18( 10) : 1547-1551.
The role of pentoxifylline in preventing contrast-induced ne— 24
phropathy in coronary angiography/intervention — systematic J .
review meta-analysis and meta—egression of randomized 2022 25(12) : 2079-2086.
controlled trials J . Eur Rev Med Pharmacol Sci 2022 26 25
(9): 3310-3319. I

15 SHAYANPOUR S MEHRI A HAYATIF et al. Determina— 2022 17(3): 509-518.
tion of pentoxifylline efficacy on microalbuminuria in patients 26 QIMY HEYH CHENG Y e al. Icariin ameliorates
with type2 diabetes J . Recenti Prog Med 2024 115(1): streptozocin-induced diabetic nephropathy through suppressing
15-20. the TLR4/NF—«B signal pathway J . Food Funct 2021 12

16 (3): 1241-1251.

J. 27 . Toll 4 Nod 3
2020 34(5): 352-358. J.
17 DONATE-CORREA J SANCHEZ-NINO M D GONZNLEZ- 2022 22(7): 595-601.
LUIS A et al. Repurposing drugs for highly prevalent disea— 28 AWAD A M ELSHAER SL GANGARAJU R et al. Amel-
ses: pentoxifylline an old drug and a new opportunity for dia— iorative effect of montelukast against STZ induced diabetic ne—
betic kidney disease J . Clin Kidney J 2022 15( 12): phropathy: targeting HMGB1 TLR4 NF«B NLRP3 in-
2200-2213. flammasome and autophagy pathways J . Inflammopharma—
18 . cology 2024 32(1): 495-508.
| J . 29 . “Toll
2022 44(4): 384-388. 2 E

19 (Im~Iv ) J. 2022 26(7): 124-127.

' ( : )
2022 45(10): 2507-2511.
115 )

13 SHEN] ZHANG MY PENG M Y. Progress of exosome re— by inducible nitric oxide synthase in systemic lupus erythema—
search in systemic lupus erythematosus J . Cytokine X tosus J . J Pers Med 2023 13(6): 934.

2022 4(2/3): 100066. 21 HASSAN N H YOUSEF D M ALSEMEH A E. Hesperidin

14 ZICKERT A PALMBLAD K SUNDELIN B et al. Renal protects against aluminum-induced renal injury in rats via
expression and serum levels of high mobility group box 1 pro— modulating MMP-9 and apoptosis: biochemical histological
tein in lupus nephritis J . Arthritis Res Ther 2012 14( 1) : and ultrastructural study J . Environ Sci Pollut Res Int
R36. 2023 30( 13) : 36208-36227.

15 . HMGB1  TNFAIP3 22 NTRINIAST PAPASOTIRIOUM BALTA L et al. Biomar—

J . 2017 kers in progressive chronic kidney disease. still a long way to
33(8): 1109-1113. go J . Pril 2019 40(3): 27-39.

16 FENG XJ YANGR TIANY X et al. HMGBI protein pro— 23 YAMAKOSHI S NAKAMURA T MORI N et al. Effects of
motes glomerular mesangial matrix deposition via TLR2 in lu— exercise training on renal interstitial fibrosis and renin-angio—
pus nephritis J . J Cell Physiol 2020 235(6): 5111~ tensin system in rats with chronic renal failure J . J Hyper—
5119. tens 2021 39(1): 143-152.

17 ADAWY A LILB HIRAO H et al. Potential involvement 24 BAUVOIS B MOTHU N NGUYEN ] et al. Specific chan—
of IL-32 in cell4o-cell communication between macrophages ges in plasma concentrations of matrix metalloproteinase2
and hepatoblastoma J . Pediatr Surg Int 2023 39( 1): and-9 TIMP- and TGF-betal in patients with distinct types
275. of primary glomerulonephritis J . Nephrol Dial Transplant

18 . 2007 22(4): 1115-1122.

IL32 KIM- J. 25 DO VALLE G T RICCIST SILVA A O e al. Ethanol
2019 41(3): 361-364 369. consumption increases renal dysfunction and mortality in a

19 BONADIO A OGUCHE S LAVY T et al. Computational mice model of subdethal sepsis J . Can J Physiol Pharmacol
design of matrix metalloprotenaise-9 ( MMP-9) resistant to au— 2021 99(7): 699-707.
to-cleavage J . Biochem J 2023 480( 14): 1097-1107. ( : : : )

20 ENE C D NICOLAE I. The inflammatory profile orchestrated



