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Relationship between blood glucose fluctuation and skeletal muscle in

type 2 diabetes mellitus patients with different Chinese medicine syndrome types
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Abstract: Objective To explore the associations of blood glucose fluctuation indexes with skeletal muscle content in
different Chinese medicine syndromes of type 2 diabetes mellitus ( T2DM ). Methods A retrospective study was
performed on 330 T2DM patients hospitalized in Shuguang Hospital Affiliated to Shanghai University of Traditional
Chinese Medicine from September 2020 to September 2021. According to different Chinese medicine syndrome, the
patients were divided into Qi and Yin deficiency syndrome (n=169) , dryness-heat due to Yin deficiency syndrome (n=
88) and damp-heat tapping spleen syndrome (n=73). For cenalying the relationship between blood glucose fluctuation
and skeletal muscle content, the following indicators were observed and compared among the patients with different
syndrome types, including time in range ( TIR), standard deviation of blood glucose ( SDBG), mean amplitude of
glycemic excursion ( MAGE ), mean of daily difference ( MODD ), coefficient of variation ( CV), glycosylated
hemoglobin (HbAlc) , relative appendicular skeletal muscle (RASM) , appendicular skeletal muscle mass (ASM) and
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total lean mass (TLM). Compliance was based on TIR = 70%. Results The TIR compliance rate of Qi and Yin

deficiency syndrome group was 46.7% , dryness-heat due to Yin deficiency syndrome group was 30.7% , and damp-heat
tapping spleen syndrome group was 47.9%. There was a significant difference in the TIR compliance rate among the three
groups (X>=7.145, P=0.028) , and the TIR compliance rate of Qi and Yin deficiency syndrome group and damp-heat
tapping spleen syndrome group was significantly higher than that of dryness-heat due to Yin deficiency syndrome group
(P<0.05). SDBG, MAGE, MODD and CV in dryness-heat due to Yin deficiency syudrome group were significantly
lower than those in Qi and Yin deficiency-syndrome group and dryness-heat due to Yin-deficiency syndrome group ( P<
0.05). In Qi and Yin deficiency syndrome group, ASM was significantly lower than that in other two groups (P<0.05).
In dryness-heat due to Yin deficiency syndrome group, RASM was respectively negatively correlated with SDBG (r=
-0.234, P=0.029), MODD (r=-0.248, P=0.029) and CV (r=-0.355, P=0.001). Conclusion There are
differences in blood glucose fluctuation and skeletal muscle content in T2MD patients with different Chinese medicine
syndromes types. There is a correlation between blood glucose fluctuations and skeletal muscle content in patients with
dryness-heat due to Yin dificiency syndrome.

Keywords: Type 2 diabetes mellitus; Chinese medicine syndrome; Blood sugar fluctuation; Skeletal muscle mass; Qi
and Yin deficiency syndrome; Dryness-heat due to Yin deficiency syndrome; Damp-heat tapping spleen syndrome
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Tab. 1 Comparison of general data of diabetes patients with different Chinese medicine syndromes [ M( P,s,P55) ]
) PEHI (1)
UE#Y 15155 () TR (4F) BMI(kg/m”)
% oL
AP R IE 169 90 79 65.00(59.00,70.00) 15.00(10.00,20.00) 24.20(22.60,25.80)
IS i A5 A 88 44 44 57.00(47.00,64.00) 2.00(0.33,7.75)* 24.30(22.05,26.68)
T AR R IE 73 37 36 62.00(49.00,47.00)* 6.00(2.00,11.00)* 26.90(24.12,28.96)
X*/H Al 0.294 32.486 128.304 24.420
Pl 0.863 <0.001 <0.001 <0.001

T 5 P AR e, 2 P<0.05 5 5 BH i B HAIF 20 [h 4, P P<0.05,

2 AN B IR ] B SR AR LA

Tab. 2 Comparison of blood glucose fluctuation indicators among different Chinese medicine syndromes

[M(P257P75):|
[M( Py ,Pys) ]

. SDBG MAGE MODD CV HbAlc TIR 545
JEAY %

(mmol/L) (mmol/L) (mmol/L) (%) (% ,x%s) [fl(%)]
ST IE 169 2.00(1.55,2.46) 3.68(2.85,4.60) 1.67(1.41,2.33)  23.72(19.28,27.53) 8.57+1.81 79(46.7)
) K o FAIE 88 2.10(1.63,2.82) 3.98(3.15,4.90) 1.93(1.36,2.69)  23.96(19.70,28.90) 9.77+2.52* 27(30.7)*
TR AR IE 73 1.51(1.22,1.93)®  3.04(2.37,4.11)®  1.45(1.17,1.18)*> 18.82(15.47,23.09)®  8.20+1.63" 35(47.9)°
H/F/X* 23.201 14.378 14.462 25.559 14.828 7.145
P <0.001 0.001 0.001 <0.001 <0.001 0.028

A A MBI UEAL LU, P<0.05 5 15 B M RGIE AT He B, P<0.05
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Tab. 3 Comparison of skeletal muscle content

among different Chinese medicine syndromes (x+s)

TLM[ kg, M RASM
el % ASM (k
JE % (Pys Prs) | (kg) (ke/m?)
SAPIEEIE 169 42.58(37.29,48.74) 18.27+4.16  6.69x1.00

FHEE MR HGIE 88 46.00(39.17,50.24) 19.42+4.36° 6.94+1.20
AR PR JLE 73 44.25(37.84,52.91) 19.52+4.68" 7.11+1.22°

H/F {4 4.079 3.155 4.064
P1E 0.130 0.044 0.018

V- 5 HAP A A, P<0.05; 15 B M PR 2 e A, P<
0.05,
x4 OR[FEPEUESE] AR S5 RASM [AHSCHE
Tab. 4 Correlation between blood glucose fluctuations

and RASM among different Chinese medicine syndromes

JIERY TIR SDBG  MAGE  MODD CcV

SEAWIEIE {8 0117 -0.152  -0.152  -0.133  -0.082
P{H 0.129 0.050  0.050  0.104 0.290
B ddiE  rfH 0.051  -0.234 -0.211 -0.248  -0.355
P 0.637 0.029  0.050  0.029 0.001
IRAEME  r{ 0.095 -0.182 -0.139 -0.097 -0.108
Py 0.423 0.123 0240  0.446 0.364
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