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[Abstract] Objective: This study aims to observe the clinical effect of Danggui Liuhuang Tang (DGLHT) on patients with

type 2 diabetes mellitus (T2DM ) complicated by atherosclerotic cardiovascular disease (ASCVD) at high risk, focus on evaluating
the influence of DGLHT on cardiovascular risk indicators such as flow-mediated dilation (FMD) , atherogenic index of plasma
(AIP), and triglyceride-glucose index (TyG), and explore the regulatory effect of DGLHT on the myeloid differentiation factor 88/
nuclear factor-kappa B (MyD88/NF-«B) signaling pathway. Methods: The clinical study was a single-center, double-blind, and
randomized controlled trial. A total of 68 patients with T2DM-ASCVD at high risk for cardiovascular events with Yin deficiency and
fire excess syndrome were enrolled and randomly assigned to a treatment group and a control group. The treatment group was given
atorvastatin calcium tablets and DGLHT, while the control group was given atorvastatin calcium tablets and placebos. The
treatment course was 12 weeks, with a final study completion of 30 patients in the treatment group and 29 in the control group.
Changes in cardiovascular risk indicators such as FMD, AIP, TyG, and small dense low-density lipoprotein cholesterol (sdLDL-C)
index were compared. Human umbilical vein endothelial cells (HUVECs) were used to establish a vascular endothelial injury and
inflammation model. The protective effect of DGLHT on endothelial injury was verified by reverse transcription polymerase chain
reaction (Real-time PCR) and Western blot . Results: After 12 weeks of treatment, the AIP in the treatment group significantly
decreased compared with that before the treatment (P<0.05). Compared with the control group, the treatment group showed
significant improvements in FMD and TyG (P<0.05). Additionally, the treatment group demonstrated significant reductions in two-
hour postprandial glucose (2 hPG) , glycated albumin (GA), triglycerides (TG) , apolipoprotein E (Apo E), and sdLDL-C (P<
0.05). Analysis of traditional Chinese medicine (TCM ) syndrome efficacy indicated that in the treatment group, Yin deficiency and
fire excess syndromes, including dry throat and mouth (P<0.05), excessive thirst (P<0.01) , tidal fever and night sweats (P<
0.05) , and dry stools (P<0.05) , improved. Compared with the control group, the treatment group showed significant
improvements in symptoms of dry throat and mouth (P<0.05) and excessive thirst (P<0.01). TCM syndrome scores significantly
decreased (P<0.01), and the overall efficacy rate was 56.67%, significantly higher than the 10.34% observed in the control group
(P<0.01). At the cellular level, increasing concentrations of DGLHT led to decreased messenger ribonucleic acid (mRNA) levels
of pro-inflammatory cytokines interleukin-6 (IL-6) , tumor necrosis factor-alpha (TNF-«) , and interleukin-1-beta (IL-18) in
lipopolysaccharide (LPS) -stimulated HUVECs (P<0.01) , with significant reductions in the high-concentration group (P<0.01).
DGLHT may inhibit the expressions of MyD88 and phosphorylated (p)-NF-«xB p65 proteins in a concentration-dependent manner.
Conclusion: DGLHT shows significant effects in reducing cardiovascular risks and may exert an anti-inflammatory effect by
inhibiting the MyD88/NF- kB signaling pathway. This finding provides a new perspective for the prevention and treatment of
cardiovascular diseases in high-risk individuals with T2DM-ASCVD.

[Keywords] Danggui Liuhuang Tang; type 2 diabetes mellitus; ASCVD; cardiovascular risk; myeloid differentiation
factor 88/nuclear factor-kappa B (MyD88/NF-«kB) signaling pathway
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Comparison of blood glucose levels between two groups of patients before and after intervention
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Table 2 Comparison of lipid levels between two groups of patients before and after intervention
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THE 4.26+0.83 1.63(1.38,2.13) 1.19+0.32 2.83+0.62” 1.33+0.33
q s Ap(;g]? i)_?]is) Apo A [A//fn(1 Zifﬁ )] Apo E /Enz(-izj Pl SdLDL;inEZ(- iis Pl
WMLl 30 T HiRT 1.05+0.32 55.5(36,134.25) 41(32,55.25) 353(205.5,532.25)
T Wi 0.97+0.26 57.5(31.5,133.5) 33.5(26,41.25)>%  265.5(184.75,387.5)"
YTHRZH 29 AT 1.01£0.31 61(38.5,290.5) 34(27,41.5) 225(144,382)
T s 0.87+0.25" 62(28.5,140) 32(28,49.5) 267(181.5.380.5)

VE 5 AL T HIRT LA U P<0.05,2P<0.01; 5 % B4 T 1S T4 > P<0.05(£ 4 [)

2.4 WYL T AT O I A5 R XU 48 BR 19 L
BT, SRR, WAL 4 FMD
1= (P<0.05) , TyG . AIP T B (P<0.05,P<0.01). IGJT
Jei 56 A H R, WER 41 Y FMD Jt i L TyG K F F

[ (P<0.05) ., #&78 DGLHT W] GE [ A8 0 IfiL 45 2 ik XL

Fo W3,

25 WABREZEWITMEANRFFEN &

12 Y7 B rp 6 AT O AT TR E DR I,
- 167 -



H3EE 15
202548 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 31,No. 15
Aug. ,2025

®3 WMABRETHEIROMERRREIEROLLE (G
Table 3 Comparison of cardiovascular disease risk indicators in

patients before and after treatment (x+s)

Mo PIE FMD/% TyG AIP

WML 30 T THT 4.69+1.50 9.33+0.49 0.27 £.022
THE 5.50+2.32" 9.05+0.38>  0.16+0.19"

XPHRZL 29 THHT 5.00+2.05 9.21+0.39 0.24+0.21
THE 4.26+1.71 9.21+0.41 0.17+0.21

R4 FARETWEEFE IR

i ALT \AST .eGFR .BUN . Scr B8 bR iU PFAl . 5 A%
AT AT L, WLAS 2 Y B ALT KOF B 3 BRI,

S EA G X (P<0.01), P4 ] #5450 45
bR m g it Lo $2RiG97 il & v DGLHT Xt
FEEIhRE LM . W4, fEIRIT iR, 0 iE4
WL RS, R R e B ER, TR AL
MOV 2 H AATIRE o TEH AL E A R F
K

Table 4 Comparison of liver and kidney function between two groups of patients before and after intervention

Pk =37 30 T i 22.5(16,32) 19.5(16.75,25) 97.64+34.37 6.67+2.01 66.27+18.98
s 18(12,24)" 19(15,23.5) 98.34+19.19 6.29+1.96 71.63£14.28
X IR 41 29 T AT 18(14.5,30) 18(15.5,24.5) 104.87+27.36 6.89+2.34 70.17+16.98
T s 18(14.5,22) 25(19.5,32) 103.62+27.78 6.91+1.94 65.38+21.12

T AR T AT e Y P<0.01

2.6 WALEH P EIE I ALE SARYIRIT T
FL A5, WL 2% 21 BH R ¢ BE A S IE M W+ T L 1V
BRI TE R T S % ALY R [ (P<0.05, P<
0.01). JRI7 5 5 X A2 LA, &8 4 iy W 1T
138 B PCIE e B4 F % (P<0.05, P<0.01) , Il 3 5.

RS RABRETWMAESPEIERILE (M(P,,P,)]

TRIT a5 B L A, W ER 4 i) o B I A S AR )
ETME, 25 A %8 X (P<0.01), L% 6, W
G BT U RO R T B2 (P<0.01) 0 W
% 7. #2753 DGLHT RE 2035 B M K HEJIE T2DM i 4%
1Y H IR A

Table 5 Comparison of each traditional Chinese medicine syndrome in two groupsbefore and after intervention [ M( st’P7s)J 7
Ei]| %%k I} i) R 11 48 HimEik OBURHE ERERE  REiT Z1rHil LS AL T 25
JUE -3 30 R i) 1(1,3) 1(1,3) 1(0,3) 1(0,1) 2(0,3) 1(0,1) 0(0,1) 1(0.75,2)
THE 1o, o0, 1(1,1)  1(0,1)  1(0,2)”  0.5(0,1) 0(0,1)  1(0,1)"
X HR 20 29 R 1(1,3) 1(0,3) 1(1,3) 1(0,1) 1(0,2) 1(0.5,2) 0(0,1) 1(0,1)
T A 1(0,3) 1(0,3) 1(1,3) 1(0,1) 1(0,2) 1(0,2) 0(0,1) 1(0,1)

TE  5AGL T BiAT bV P<0.05,P<0.01 ;5 46 B4 T B He 4 ' P<0.05,"P<0.01

#6 FABRETREIERBRY LR GLs) 2.7

Table 6 Comparison of traditional Chinese medicine syndrome

DGLHT %f HUVECs H' IL-6, TNF- «, IL-183
mRNA K520 528 (A Hh4g, LPS 4l IL-6
TNF-a fil IL-18 mRNA i 3 F+ & (P<0.01) . 5 LPS

scores in patients (X+s)

T BEEEFR A 4 . N .
5 o = ib B 4H % DGLHT {6 %6 J& 41 IL-6 mRNA % ik /K
Rl R e N N
= - S #F R (P<0.01) ; DGLHT " ¥ J& 40 1L-6.
WL 30 10.27+3.36 6.5342.50"% . N
TNF-a mRNA R B H TIH, 25 HA5IT22E X
popjiki] 29 9.87+3.36 8.90+2.91"

(P<0.01) ; DGLHT & ¥ J¥ 24 IL-6, TNF- o, IL-18
mRNA K3k K- 1 % F I (P<0.01) , AT B8 A7 7E ¥k 2
BREERLN . W3R 8.

2.8 DGLHT *%f HUVECs #* MyD88.,p-NF-«B p65
FEREMENE 525 41, LPS 4l MyD8s.,
p-NF-«B p65 & 13 i5 B i F+ & (P<0.05, P<0.01) .

T G ARL T AT LA D P<0.01; 5 0 B4 T HiS L 2 P<0.01

x7 HEIERTHER
Table 7 Comparison of treatment efficacy of traditional Chinese

medicine syndromes

A B BRUGI(%) BRUGI(%) TEE/BI(%) BA TR %

WEAL 30 2(6.67)  15(50.00) 13(43.33)  56.67
X 29 0 3(10.34)  26(89.66) 10.34 5 LPS 4 It % , DGLHT ' | /& ¥ & 4 MyDS88,
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%8 DGLHT 3t LPS % # HUVECs 1 IL-6, TNF-a,IL-18 mRNA RiX B0 (x+s5,n=3)
Table 8 Effect of DGLHT on expression of IL-6, TNF-a,and IL-18 mRNA in LPS-stimulated HUVECs (x+s,n=3)
2153 JF e /mg - L IL-6 TNF-a IL-18
LPS 4l 2.31+0.43" 2.43+0.22" 1.877.17+527.42"
DGLHT 41 600 1.14+0.08” 2.27+0.30 1 789.63+84.00
800 0.96+0.36 1.66+0.19% 1597.56+216.65
1000 0.60+0.03% 1.21+0.14% 199.66+61.98%

A HALA 6 mRNA RN 15 525 A4 H#E VP<0.01; 5 LPS 4 H 4% 2 P<0.01

p-NF-«B p65 ) & 1 % 5 FE R B B (P<0.05) , $2 75

AT REATAE W ERE LR . LR 9 1.

%9 DGLHT 3} LPS f##J HUVECs 2 MyD88.p-NF-«B p65.NF-«xB p65 & H RIEHI#M (+s,n=3)
Table 9 TImpact of DGLHT on expression of MyD88, p-NF-«B p65 and NF-«xB p65 proteins in LPS-Stimulated HUVECs (x+s,n=3)

21 5 Ji R ¥ /mg- L MyD88/B-actin p-NF-«kB p65/8-actin ~ NF-«B p65/B-actin  p-NF-«B p65/NF-«B p65
S H4 0.57+0.17 0.59+0.18 1.06+0.10 0.57+0.17
LPS 4 1.09+0.29" 1.08+0.22% 0.86+0.16 1.32+0.49%
DGLHT 41 600 0.68+0.26 0.82+0.14 0.83+0.19 1.0240.23
800 0.46+0.28> 0.66+0.21> 0.82+0.19 0.80+0.08"
1 000 0.45+0.26" 0.66+0.16" 0.89+0.10 0.74+0.12%

W52 4l e P<0.05,2P<0.01; 5 LPS 41 [ ¥ P<0.05

HYDER -‘ ‘

P-NF-xB p65 M- ‘ - cew -

33 kDa

65 kDa

65 kDa

NF-cBpss WS W . . e

- e oD SNy W 42kDa

p-actin

A B C D E
A A5 4] B.LPS 4L ;C-E. DGLHTAIR . | it ik vk J32 41

E1 HUVECs f1 MyD88 NF-«B B & B R ik ik

Fig. 1

HUVECs

Electrophoresis of MyD88, NF-«B protein expression in

3 itig

1E T2DM & & B R H , ASCVD 1 & s AU
FTHE LIRS, ks 2/3 B H A AT Rl E LA Ay )
P i ASCVD iR 78177 MIE THENE IR A7,
PR B Y ASCVD X AT R EE W, i B
FEIRYT b IG B 2 Bk R BT RSOR AR AN E
Sk 7 PEAG PR T BE S W0 if 4 = 1 9 TS, FMD
FARPEPET —FhBE 2 T JF & SO o 1 48 1= 19 JE )
R 7 i o 38 ok 0 e s R P FE LA & A I i AR A
FMD £ K BE % S5 W P 5z 20 i 1 fie bk 28 i 4
T I A 35 25 L B Dk ok R A AL R R L B
B FLRRAE , 45 H0 3, Ty G 8 B0 0 PR s o8 18 ik s i
10 L 9 5 R A A TR LA AE TS SR SR A T
T ¥ AR . TyG 44 T TG H FPG, i 55 1 B AE

AR 4 W K 56 0 9 e 16 R 2R, T e AT O X o0 o 4 92
W FE AR A2 R, ATP J2 I 3% 3 bk S R A
AR ZS 1 AT 5 S PR T, BE 1% 5 sdLDL-C 48 b AH 1
2, RO 5 R 3h ko s R AE S A& . sdLDL-C AR
i LDL-C () — A~ 41 43, BAT 87K 9 9 S Ak R = 2
TELVA A0 M Vs O, B AT DA O s s T
B I TR sl ok e R A Ak AR R AR R A
W 5 & B v = 25 6 W PR Il A8 O & E (4 Bl 36 7 T
KR SRR YT L R DR JE s TR RN T
YOI, P A AL I TR R I R CHE R T A
XF 73145 T2DM F # 347 HEUE 53 B, [ 5 K BEAIE {7
JEEE 2,20 4 173, A /AR BE = B BAXE 5 930 £ 4 Ik
R AT GOE R T B R N
BF K2 ok FE IE £ 3 1 He R 17107 A /N AR BE - ik
— 45 B JCRE I 2 0 PR R R 5 R AR 2R
RO AR A T B R K IE 55 RE DR I I &I 22 IR 1Y S
KFR o G R GT 38 L Bk KR 7 4 PR s B 3 1 A
i OB 4 A A SR R S N R 4 RE RN 1Y
Banm X s R MR T S Ik AR RE AL g ik
o6 RF B L B 45 B0 B 1) A B 2 5 I R R A
o ML RAE SR ARC TR B I mE S B
PR 5 45, AT 5 Bl A IR ORI AR R R | 45
PR T RE o B R JCHE G 03 AV, I A8 2 Vi, 16 i
I B AR E S 3 g B AR | 3% BH R ok
N — R A BRI, TR IR T iziE
TR0 N 15 R S B 1 7 B NS 0 | R o
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AR, DT 03 00 I 09 2 o YR I BT K RE Y
26 Wy A 55 DGLHT, Ji T 25 48 1 r 25 (22 = b
Jik ), HJr S | R IR N E B 5 5 K O
O3 A M E SR LG B T S B AL
SR AT R e B R T 1 PR )
PN R ML B It A R RE T BT PB4 . DGLHT
T B RS, LA AN 2 AR R A AT S Y
g, Bt 25 B4 i o R A B A Bk 2
ZEIEPEDT O HGE EE M T G R R
FH R A1l P AR 4R 25280, B P4 Ak i 1/ Bl
RAEFEEMY . MR 25 B AL FN 2530, AR Y
AbER kB 22 S AR AR S R R B
2 vk i o s 2k JE R 2 D sk
T8 G AN 24 B A4 BF oY 2 B AT R A P AU Ak Bt
B L I R SR /= 17 S 1 S 1 1
IAT o BEAEARGE , B 5 Y IH B, 24K /N R 3 ik
o5 A B A A8 E R L MILAAR 5 RE SN ek 55 , 38 3 41 1
/0N BRI A R AT O T ORI AR T A O DR TS AT
MG DR 0 M AR R AR EE AL S
KB A A A, I 7E ASCVD 1Y & & ke
P EEAEAS . AW S, DGLHT BT R 1 A 45
B TR EE S, JuH 2 IL-6 . TNF-a  IL-B {12 % 41 g
K76 = Wk £ DGLHT /E FH T, 4 BH B 1) 3% 58 iR
YRR o 33 Ff 30 s AR5t 1 2 7R DGLHT v B i 1o 974 77
T2DM % UL i 48 0 8 4%, S B ofn A 4 0 4
WA % B, DGLHT i i #ill il MyD88/NF-«B {55
S, U R AR R BT 120 I A BE TR, S
AN M 9 0 S0 D . NF-kB J&— A~ 5 21 5%
ST, 78 22 Fh 98 RE AH DG 92 9 1) & s AL 1 Hp R 3 A%
O EFH AL HE B PR 00 I B L 7E Toll B 57
(TLRs) /3 ) R 4E i 12 vh , MyD88 i if ¥ 1
NF-«B, fi& #F % iE 52 N (4 & A=, A it , DGLHT
X MyD88/NF-«B 5 5 i [ 19 9 il v fi J2& Ho ek > &
JiE b3 R ) IF B3R N R D RE Y R Ay P ALY L X
S6 % AN DGLHT (4T 4 FN LA f 3 76 42 43t
Gy )2 A BB, LR AR I R T UL B i T Ak AR
BE TV AE R 4y T S

A HF 5T W %5 ) DGLHT fE % W 2 ok 3% W + O
PV K RS T R T 45 A [T A RE i
WEAG . MRS AR 2 B2 50 I R 55 % , DGLHT AN fig
ARG A O N s T A e B RE A, T ELAE TR T R R
o O L A I S T AL B R S B S T AT . AR
F 5838 & B, DGLHT 55 Bl $C A A 7T (9 86 A 16, 76
of A1 O I A5 XU T T 8 s o S 2 A PO D RN, LA

- 170 -

FHLAE FMD | TyG 5 50R ATP Bk 3% o LA BX A
BIT T B AE K 2 hPG . GA (TG %5 5 # J7 3L 35 b
FoMETR—M2y, BoR B ERYT R, L H R
sdLDL-C & 3 Jali 7D, #F — 25 ik 52 HAE R A0 i 45 %
s XU 7 T F9 V% J3 . DGLHT 5 Hi At 48 — 3, %
R AR B0 1 A5 ) B8 D T A B AR

XA A SR BR A . 5 — | BRI T A5
S5 J 0% i 3T M B Oh REAS N T L R
fF ¢ . HOR S X WA 5E o T o MyD8S/
NF-«B i& 12 % DGLHT B % e S 1y AL il #E 17 7 4%
5P B2 40005 19 % A= B 52 mTRE VS K T2 AR 5
WA 2 ALE] . PR, R ok A B 5 b e R
A 2 rprt (I R I 56 Ok #F — 25 56 0, OF 5 IR L
b Vs AE W AE 2 BLH . R4S A, DGLHT 7 F# X
O LA IR 7 T 2 B kS AR LA R AL AT g
i 3 7 NF-«B {5 5 38 8% & T RN . X — &
LR T2DM-ASCVD & i 4~ AR B AL 170 il 45 96 5 il
B7 FIE 7 18R A o

[(FIzEMsR] AXRALAEATHBF .
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