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Table 1 Comparison of baseline characteristics between the two groups of patients with prediabetes

i WA (904]) LRI (90 6i) X2t P
M (/5 1l 44/46 40/50 0.36 0.552
BMI<<24 kg-m™/ff] (%) 21 (22.33) 33 (36.67) 3.81 0.051
AERS1%, xes 50. 84+10. 30 51.81+11.51 0.59 0.553
K /g, Tts 71.47+11. 50 68.35+13. 36 -1.68 0. 095
BMI/kg-m™, Xis 26. 30%3. 69 25.58+4.52 -1.17 0.245
B fem, Fs 90.29+11. 42 88. 18+13. 75 -1.12 0. 264
BEHl/em, s 98. 17+8. 12 97. 49+9. 26 -0.52 0. 605
[ H /s 0. 92+0. 09 0.91+0. 11 -1.12 0. 265
FPG/mmol - L', ¥s 5.95+0. 57 6. 02+0. 47 0. 87 0. 386
2hPG/mmol - 1", Xs 8. 80+1. 66 8.67+1. 68 -0.55 0.584
HbAlc/%, F+s 5. 850. 38 5.91=0. 39 0.96 0. 340
HOMA-IR/%s 2.70+4. 03 2. 5443, 80 -0.28 0.783
AUC,_ 0 ni/mmol - L™ emin, s 1055. 18171. 92 1060. 70+175. 53 0.21 0. 831
TG/mmol - L™, xs 1. 72+0. 93 1.81x1.37 0.55 0.582
LDL-C/mmol-L™", xs 1.3120. 32 1.3520. 53 0.57 0. 569
UA/pumol - L™, s 344. 61+90. 98 359. 35+89. 77 1.09 0.275
UACR/mg-mmol ™, s 6.89+13.72 17.38+77. 36 1.27 0.207

TF: BMI, fREIRE FPG, ZSHEIMAE; 20PG; BT 2/MHtifbE; HbAle, BELIMLIEFA; HOMA-IR, WS FIPHEEG AUC, .., O~
12043 UM R AR TG, Hh=ME; LDL-C, {R%EEARE &R ; UA, JRA2; UACR, WREAZEFA/IUEFLE.
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Table 2 Comparison of secondary efficacy outcomes between the two groups of patients with prediabetes before and after intervention

21 51 W e {KHE/kg, ¥2s BMUkgem?, Xis JEERE; L /s FPC/m;j]'L_I’ ZhPCh;:":]'L_I’ HbA1c/%, +s
i msH AT 90 71.89+11. 65 26.39+3.76 0. 93+0. 09 5.90+0. 52 8. 66+1.52 5.83+0. 37
THiE 85 71.41+11. 56 26.23+3. 58 0. 92=0. 08 5. 80=0. 87 8.94+2. 43 6. 0420. 62
LR THiHET 90 68.07+13. 87 25.35+4. 66 0.91=0. 11 5.99+0. 46 8. 44+1. 48 5.85+0. 37
THE 79 67. 62+12.25 25.1543.48 0. 9320. 09 5.90=0. 52 8.39+2. 08 5. 8320. 37
a5 W B HOMA-IR/Ess AU(ioqzo in/mmol - TG/mmol- L™, LDI:-IC/mmol . UA/pmol-L™",  UACR/mg-mmol™,
L' min, x+s Tts L7, xs Xts M(P,,P.)
e mega  TIET 90 2.68+4. 13 1040. 63+160. 60 1. 70+0. 94 3. 17+0. 88 344.30+93.05 3.00(0.40,10. 10)
FolfE 85 1. 71%2. 66 1047.98+217. 59 1.79+1. 18 3. 04+0. 75 359.56+86.28 4.85(1.01,9.48)
LRI TET - 90 2.48+3.93 1051. 41+170. 77 1.79+1.43 3. 14+0. 82 356.70+88.73  5.38(0.83,12.45)
+HiE 79 1. 46%1. 59 1047. 45200. 68 1.82%1.15 3.09+0. 72 358.56+78.22  6.03(1.36,9.98)

Vo BMI, (RS FPG, ZSIILBE; 2hPG; %5 2/NHILRE; HbAle, MHLIMZIZEET; HOMA-IR, Wi EHHIEEG AUC, .., O~

120 4HUREINZE F IR TG, HHl=RE; LDL-C, NSNS IMMERL; UA, JRER; UACR, JRI1E (I/URFHAL .

HOMA-IR, AUC,_ ... 20 P K 41 [H] FL 55 22 S ¥ o 40 SVEFEAR L, BT AL R A g 25 R e

2B (P>0.05), GiitsEE L (P<0.05), TEW#E3.

3.3 BTEBHRMNTEAYwG S RAEITER 3.4 METiB% R AT RE BMI 4 & & 57 2 H ol i

164 5 56 L 58 09 B B IE TR L AR RS S A SHER

BMIJ5, Logistic [ 7345 Ros , 05T 10 45 7 AE F4R, TEBMI<24 kg/m* Wl (524, foiHp

[ AR BE PR 96 & 2 KUK 74. 4% [ OR=0. 256, 95%CI T 27 B LRFIA 25 6)) h, BETE LY

(0.066,0.812), P=0.029], 7 HAT7 R b5 % 1) FPG Fl AUC, ..., B2 R 4 B i B IR (B <0,
R3 PHTIEGA ML RGN T AT AR R . Lotk Qs iR 2 2 087

Table 3 Multivariate analysis of changes in metabolic indicators before and after intervention

R 1 FY 2
Bzt

OR{H/B1H 95%CI P{E OR{H/B1H 95%CI Py
WA K5 0. 305 0.082, 0.938 0. 049 0. 256 0.066, 0.812 0. 029
AN RN 0.926 0.497, 1.725 0. 809 0.983 0.522, 1.857 0.957
PN R 0. 458 0.021, 4.876 0.528 0. 436 0.018, 5.410 0.528
i -0. 040 -1.418, 1.338 0. 954 0.569 -0.683, 1.822 0.371
BMI7254k 0.034 -0.497, 0.565 0. 900 0.271 -0.210, 0.751 0.268
i A2 Ak 0.356 -0. 828, 1.540 0.553 0. 768 -0. 340, 1.876 0.173
RS L A2 Ak 0 -0.013, 0.013 0. 968 0. 002 -0.011, 0.015 0. 769
FPG A5k -0.115 -0.366, 0.135 0. 365 -0.119 -0.375, 0.136 0.357
2hPG 454k 0. 336 -0.380, 1.052 0. 356 0. 280 -0. 431, 0.991 0. 438
HbAle 251k 0.077 -0. 158, 0.313 0.517 0. 094 -0. 141, 0.329 0. 432
HOMA-IR 281k 0. 059 -1.212, 1.329 0.927 0. 099 -1.147, 1.344 0.876
AUC, .. 251k 11.305 -37.789, 60.399 0. 650 8. 960 -41.209, 59.132 0.725
TG 25k 0. 065 -0.211, 0.341 0. 642 0. 065 -0.217, 0.347 0. 649
HDL-C 254k 0. 025 -0.087, 0.136 0. 660 0. 009 -0.104, 0.122 0. 879
LDL-CAEfk -0. 093 -0.308, 0.122 0.393 -0. 143 -0.357, 0.070 0.187
UA 74 13. 400 -7.322, 34.123 0.203 14. 892 -5.833, 35.617 0.158
UACRZE1k 9.937 -16.243, 36.118 0. 455 9.387 -17.300, 36.056 0. 489

e BEIRIR A . AR TP E A RV RH Logistic BUFZMHT, Ik ORTE . 95%CIFI PAE; HAFa R R Z &t mIA S, Ms
BIH. 95%CIFI P{E; FHL 1AM ; BB B4R IS | MR BMIGY R Wp A8 ffy A [l E AR R A AR O

BMI, {REF5%L; OR, HfEI; B, BIHERS; cf, BIFXE. BMI, RESREG FPG, SMEIMME; 2hPG; %5 2 /NS ; HbAlc, B
fRIMZLE s HOMA-IR, BRE RARBTIEEG AUC ) 00 O~120 70 MBI NI AN TG, HM=M; LDL-C, KB EARELMEE; UA, K
f%; UACR, JREHEE/MUEFAE,
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Table 4 Multivariate analysis of the effects of TTT on therapeutic outcomes in patients with prediabetes across different BMI subgroups

BMI<<24 kg/m*W.4H (521)

BMI=24 kg/m* W44 (112 )

fits ORTH/BAE 95%CI PAi OR1H/BA 95%CI PAE
W BRI A 0 — 0. 996 0.356 0.086, 1.295 0.125
NS 1.170 0.337, 4.039 0. 802 0.770 0.347, 1.704 0.519
JEE AN R — — 0.978 0. 830 0.030, 23.269 0. 900
iy e -0. 876 -2.668, 0.915 0.330 1. 024 -0. 628, 2.675 0.222
BMIZE 1k -0.259 -0.934, 0.416 0. 444 0.428 -0.209, 1.065 0.186
B 254k -0. 649 -2.194, 0.897 0.403 1.321 -0. 164, 2.805 0.081
VA& be A5 Ak -0. 006 -0.024, 0.012 0.526 0. 008 -0.010, 0.026 0.371
FPG 75k -0. 568 -1.063, -0.073 0. 025 0. 092 -0.211, 0.396 0. 547
2hPG 7ZE 1k -0.618 -2.012, 0.776 0.377 0. 646 -0.206, 1.489 0.136
HbAlcZE 1k 0.119 -0. 440, 0.678 0.671 0. 099 -0. 151, 0.349 0.434
HOMA-IR 281k -0. 905 -1.947, 0.137 0. 087 0. 602 -1.170, 2.374 0. 502
AUC, 251K -100. 441 -18.615, -14.267 0.023 61.400 0.076, 122.728 0. 050
TG 224k 0.254 -0.319, 0.826 0.377 -0. 042 -0.375, 0.291 0. 803
LDL-C 254k -0. 140 -0.595, 0.316 0. 541 -0.192 -0. 431, 0.046 0.112
UA 2k 13. 900 -29.297, 57.041 0.521 12. 900 -11. 455, 37.199 0.297
UACR 281k -2.180 -6. 685, 2.326 0.335 11.287 -28.220, 50.794 0.572

T BMI, REAEE; BUEVRIE TAEWRS . PERIVR BMI; BRI &R . AN RN . S E A B 2R Logistic B AT, IF4R 45 OR(E .
95%CIFI PAE ; HAHERRR M Z e EMASHT, R B . 95%CIFIPIE; OR, MWEHIL; B, BIHARE; cI, BEXE.

—, EZ M Logistic [ FBL t BMI<<24 kg/m2F41 1945 &y S -5 b
RN K B A X A JC A 1T FPG, 251K ; 2hPG; 48J5 2/NSHIIME ; HbAle, WHLIMZI & 1; HOMA-IR,

BEAL KA 1), S Ed

OR P HUEAS X ) ek At 3, 76 BMI<24 kg/m2F 20 P /5 A R

[ FRHDHREG AUC, 00 O~12043 MBI F IR, TG, HI=ME; LDL-C, MR EARE RN, UA, JRER; UACR, JRIVEFIMUSHLE.

P<<0.05), FWIHET 84 7 78 BMI<24 kg/m’ T4
B B G RERCR  Shm, HAyr s br e
YRR E R KRB ARG EE X (P>0.05). 1F
BMI=24 kg/m* W20, Al 7738 45 21 5 2 R 4 4%
T8 hr LI £ G2 E X (P>0.05),
3.5 gAML

BTl 4 ST AN BRI R A RERT
GiitaFim X [41.18% (35/85), 43.04% (34/79),
P=0.809], R/ ARFMF (WpmeptkkE . %
Wk R AE) BHE S AICA Gk W4 E
ANEFM T IELAL 1 F) & A BRI TR B 525 A
fiE o 22T 1 50 i 2 B 34 A R 1 451 3 3 T AT B
Jgsie ) AR ZERINICG TR 1. 18% (1/85)
2.53%(2/79) ,P=0.949], H Kk BB T8 45 K
JE N BRI R A T ) B A AU 56
o BAEBIRZM ISR ST
4 it

T R R T ) B o 15, 5%~50. 1% '
W PR T I B R SR B PRI 2 Wirbn o, (AR
T, BRI T2DM AY XU R, 1Ak 4%
P AR 25 LA T B0 M A UBS 38 m , HE 2
T E BRI B i B BT B, AR e R R

B Y R ARG I, GREE,
E T REWAROTZy, Wb ARIESEA] LLE ] gk
o, fEEAETEE Y MR EG G EAE N
BRIy, PTG R AERMNL, B,
FRACHTRD . NS RL | TRESEG 25, &R
KRB, RS2, BRI, @Es
LU ATIANFR BN, BETE LS Rl R RAE
RS ZAL ", BEAIIR . Rk
NS T R S ZEACBUVE A 7 AR AE T
WF5E Sl L i — 2D PP Ak L3 7 2 OB PRI i VE FH o

1697 34 A BTl 45 41 85 19 5 b oA 4 ik
i T2DM, BRI 20 79 ) i 35 o AT 11 ik e
T2DM, 5T 48 AR IR Ao 5 B IR T2t 4
Logistic [MIA4- T 85 R o, FETHU 12 85, BT
T 45 41 R PR 9 & AR KU 2 2 e R 4 1Y 0. 256 A%
(OR=0.256, P=0.029), FUMETEL R IGIT 54
TG AR HGE G, BRI A XUK: 74. 4% TF.
AT s, BT B4 R BMI<<24 kg/m® #9240
NBE, AIFEAK FPG FTAUC, 0,00 FPG I WA I 1A
IR, AUGC,. 0, VAN IS UOBE Y B 224545, Gl i
T I (B B ) 28 Ak i 2 T A TR AUC 0,0,
AT R AR R AR Th . B 7738 28 o 6 AR PP PR
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B RURE , (HX SER &2 — LR B R 25, A 3 A
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FEPRURTR BMIEZH B Tl 4 4 5 e e 4 7
LML RE bR T ZE S B LG E L (P>
0.05) . M7 48 7 ER ST W R 25 1 2 2k R
U o S IMAE AR IE R A B, A T8 R I
S I (= N = (77 AL <y NI o 1 12414
FERE PR AT 0 R O0GHE , $RERT TR, , el i i
TP I 2 A AR B A 50 5 B P T AR
A JERE T A ] LUF R I T AT AT

ZE LT, WETE LS R R RE RS IR T
FERBE PRI A AR, R4, Ry fB A TP R IR
o AP T — AR AR T G A AT
FEJR BRI . B e, RO RSt Ak, REAR A
N, RS B T R I B 7 P PR R R R
MAEFARAEND; K, RFRLRFH KT
B, ATReETE R UG s &, WA i —2
GRNTREARR, G RRLRERRAL, B W%
T VEIE R . ARIRATN T8 2505 7738 45 v AH CAIL
R B AR 25 AT 5 78 SE Al ARG PR JZ T 5N
RGBS

25 ST A
JITAT A3 320 7 G 4 5

(1R, 2o nr e . T Il = OB A2 460 < A i PR IE 4G
g2 [J]. AR PR A%, 2020, 12(5) :283-288.

[2]11Y, TENG D, SHI X, et al. Prevalence of diabetes re-
corded in mainland China using 2018 diagnostic criteria
from the American Diabetes Association: national cross
sectional study[J]. BMJ, 2020, 369: m997. doi: 10. 1136/
bmj. m997.

[3JUNWIN N, SHAW J, ZIMMET P, et al. Impaired glu-
cose tolerance and impaired fasting glycaemia: the current
status on definition and intervention [J]. Diabet Med,
2002,19(9) :708-723.

[4]CHENG L, MENG XB, LU S, et al. Evaluation of hypo-

glycemic efficacy of tangningtongluo formula, a traditional
Chinese Miao medicine, in two rodent animal models[]].
J Diabetes Res,2014:745419. doi:10. 1155/2014/745419.
[5]CHENG L, SONG J, LI G, et al. Effects of the Tangning-
tongluo formula as an alternative strategy for diabetics via
upregulation of insulin receptor substrate-1[J]. Mol Med
Rep, 2017,16(1):703-709.
(6] e e 2 ool IR 2% 4 25 . b 51 2 BUBE RS 77 36 46 7
(20204F R[] eI, 2021,13(4): 315-409.
(78 bR 22 2RI S0, 55 L v B2 24 1 F0HE B iy 399 i PR A
FEMEBLLT ). e R 25755, 2021, 36(4) :2191-2195.
(846t . &% =ik e & SR URME T AL SOHAE I RIS o
RURTHILT ). e iR A, 2000, 16(3) : 198-200.
[9]YANG W, LU J, WENG J, et al. Prevalence of diabetes
among men and women in ChinalJ]. N Engl ] Med, 2010,
362(12):1090-1101.

[10]XU Y, WANG L, HE J, et al. Prevalence and control of
diabetes in Chinese adults [J]. JAMA, 2013, 310(9) .
948-959.

[11]JWANG L, PEN W, ZHAO Z, et al. Prevalence and
treatment of diabetes in China, 2013-2018[J]. JAMA,
2021,326(24) :2498-2506.

[ 12]CHAKKALAKAL RJ, GALAVIZ KI, THIRUNAVUKKARASU
S, et al. Test and treat for prediabetes: a review of the
health effects of prediabetes and the role of screening and
prevention [J]. Annu Rev Public Health, 2024 ,45(1) :
151-167.

CI3 ]S, SKIE . G A S AR LM R w9 By 36 v A 1
AT WAL B2, 2018 14 (1) :44-45.

L1441 e, BRIER], 55 . rb BIR YT HE R 1T 31 1 A
FEHERELT] . TR IR RWTSE, 2021 ,13 (1):137-141.
CISTESC, Fdh  ON NS 55 - —Bhia 7 W DRI 1) v 24 1551

Bl 45 )71k : CN104840777B[ P]. 2018-05-15.

[16]WANG N, TAN HY, LIS, et al. SBP2 deficiency in adi-
pose tissue macrophages drives insulin resistance in obe-
sity[.]]. Sci Adv,2019,5(8) :eaav0198.

[17]JWANG N, ZHANG C, XU Y, et al. OMICs approaches-
assisted identification of macrophages-derived MIP-1vy as
the therapeutic target of botanical products TNTL in
diabetic retinopathy [IJ] . Cell Commun Signal, 2019,
17(1):81.

[18]JKNOWLER WC, BARRETT-CONNOR E, FOWLER SE,
et al. Reduction in the incidence of type 2 diabetes with
lifestyle intervention or metformin [J]. N Engl J Med,
2002,346(6) :393-403.

[19]CHIASSON JL, JOSSE RG, GOMIS R, et al. Acarbose
for prevention of type 2 diabetes mellitus: the STOP-
NIDDM randomised trial[J]. Lancet, 2002,359(9323):



- 172 - P& 2 E 2026 4F 1 A4 67 %% 2 W Journal of Traditional Chinese Medicine , 2026, Vol. 67, No. 2

2072-2077. duction and weight management in individuals with predi-
[20]0rigin Trial Investigators, GERSTEIN HC, BOSCH ], abetes: a randomised, double-blind trial [J]. Lancet,

et al. Basal insulin and cardiovascular and other out- 2017,389(10077) : 1399-1409.

comes in dysglycemia[J]. N Engl J Med, 2012,367(4): [22]SANDFORTH L, KULLMANN S, SANDFORTH A, et al.

319-328. Prediabetes remission to reduce the global burden of type
[21]LE ROUX CW, ASTRUP A, FUJIOKA K, et al. 3 years 2 diabetes[J]. Trends Endocrinol Metab,2025,36(10) :

of liraglutide versus placebo for type 2 diabetes risk re- 899-916.

A Multicentered, Randomized Double-Blind, Placebo-Controlled Trial of Miao Medicine Tangning Tongluo
Tablets (Hi7ii% ) in Patients with Prediabetes

ZHAO Nengjiang', LI Jin', XIA Wen’, ZHANG Zhihai', YUAN Qiaoying’, YANG Juan‘, CHEN Jie’,
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Hospital, Beijing University of Chinese Medicine; 8. Henan Province Hospital of Traditional Chinese Medicine; 9. The Affiliated
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ABSTRACT Objective To evaluate the efficacy and safety of Tangning Tongluo Tablets (#5745 F, TTT) in
patients with prediabetes. Methods Using a randomized, double-blind, placebo-controlled trial design, 180 patients
with prediabetes were enrolled from 14 hospitals nationwide and randomly assigned to a TTT group or a placebo
group, with 90 cases in each group. The TTT group received TTT plus lifestyle intervention, while the placebo group
received placebo plus lifestyle intervention. The treatment duration for both groups was 12 weeks. After treatment,
the primary efficacy outcome (incidence of progression to type 2 diabetes mellitus within 12 weeks from the first adminis-
tration ) and secondary efficacy outcomes, including body weight, body mass index (BMI) , waist-to-hip ratio, fasting
plasma glucose (FPG), 2-hour postprandial plasma glucose (2hPG) , glycated hemoglobin (HbAlc) , triglycerides
(TG) , low-density lipoprotein cholesterol (LDL-C) , uric acid (UA), urinary albumin-to-creatinine ratio (UACR) ,
homeostasis model assessment of insulin resistance (HOMA-IR), and the area under the glucose curve from 0 to 120
minutes (AUC,_,,,..) » were assessed. Multivariate logistic regression and multiple linear regression analyses were
performed to evaluate the effects of TTT on outcome measures. Safety indicators, including liver and renal function,
were also evaluated, and exploratory subgroup analyses were conducted based on BMI. Results A total of 85 patients
in the TTT group and 79 patients in the placebo group completed the study. After 3 months of treatment, the incidence
of type 2 diabetes mellitus was 4. 71% (4/85) in the TTT group and 13.92% (11/79) in the placebo group, with a
statistically significant difference (P<<0.05). Logistic regression analysis indicated that TTT reduced the risk of
developing diabetes by 74. 4% [ OR=0.256, 95%CI (0. 066, 0. 812) , P<<0.05]. No statistically significant diffe-
rences were observed between the two groups in secondary efficacy outcomes or safety indicators (P>0.05).
Subgroup analysis showed that among patients with BMI below 24 kg/m?, fasting blood glucose (FBG)and AUC, ...
were significantly lower in the TTT group than in the placebo group (P<<0.05). Conclusion TTT can reduce the
incidence of progression from prediabetes to type 2 diabetes mellitus and are safe and effective. The glucose-lowering
effect may be more pronounced in patients with below 24 kg/m?.

Keywords prediabetes; type 2 diabetes mellitus; Tangning Tongluo Tablets (875824 1) ; Miao medicine; randomized

controlled trial
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