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Effect of low glycemic index biscuits combined with Semaglutide

on type 2 diabetes with obesity "
DENG Guangjiang ,LIU Juan , TAN Qing

(Department of Endocrinology s Hechuan District People’s Hospital ,Chongqging 401520,China)

[Abstract] Objective To investigate the effects of combining low glycemic index (GI) biscuits with
Semaglutide on glycolipid metabolism,cardiopulmonary function,and the serum levels of secreted frizzled-re-
lated protein 5 (SFRP5) and leucine-rich alpha-2-glycoprotein-1 (ILRG1) in obese patients with type 2 diabetes
mellitus (T2DM). Methods A total of 300 obese patients with T2DM were selected and randomly divided in-
to three groups. Group A received weight management through conventional diet and conventional treatment.
Group B received weight management with the addition of Semaglutide based on the treatment of Group A.
Group C received weight management with the addition of low-GI biscuits based on the treatment of Group B.
The changes in obesity-related indicators (BMI, waist circumference, body fat percentage) , glucose and lipid
metabolism [fasting plasma glucose (FPG),2-hour postprandial blood glucose (2hPG), TC, TG, LDL-C, ho-
meostasis model assessment of insulin resistance (HOMA-IR) ], cardiopulmonary function [ left ventricular
end-diastolic volume (EDV),left ventricular end-systolic volume (ESV) .forced vital capacity (FVC),the rati-
o of forced expiratory volume in the first second to FVC (FEV1/FVC)],and the levels of SFRP5 and LRG1
were compared among the three groups before and after treatment. Results After treatment,the BMI, waist
circumference, body fat percentage, FPG, 2hPG,TC, TG, LDL-C, HOMA-IR, EDV, ESV,and LRGI levels in
Group B were lower than those in Group A (P<C0. 05) ,and these indicators in Group C were lower than those
in Group B (P<C0.05). The FVC,FEV1/FVC,and SFRP5 levels in Group B were higher than those in Group A
(P<<0. 05) ,and these indicators in Group C were higher than those in Group B (P<<0. 05). Conclusion The combi-
nation of low GI biscuits and Semaglutide significantly reduces body weight, decreases body fat percentage,

lowers ventricular load, improves glucose and lipid metabolism and cardiopulmonary function, upregulates
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SFRP5 expression,and inhibits LRG1 expression in obese patients with T2DM.
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id metabolism;cardiopulmonary function;secreted frizzled-related protein-5;leucine alpha-2-glycoprotein-1
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{21, 2 BIBE FR 9% (diabetes mellitus type 2, T2DM)
T IRH UL — RIORE RS 25 B L 2 BT AR PR B T
90%" ., T2DM 22 T B 5 2 4 WA JE B AR Xt
3 WA RS BOUMKE T & AT 5 &0 VE IR S 2
AFET L T2DM WK A 5 G AT K R R R
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GOFAEE . NE R R 5 RN FERH R Z —.
[F] Bsf 2 5 S BILAAR H 048 Pk R L B B AR 2= AL, =
SO OB A A4 ) BB PR AR OGO R RE R & AN T
HEX T T2DM LR L BR 1 3 LR S i B e Jost
RES R, BRI IRG Z5YIA YT 5 | T WK g
A Bh TRl g R E L B T EURAPES A AR
BKJE F B = I A RE k-1 (glucagon-like peptide-1,
GLPD) 2Z K3 2h 7, LA A B8 48 5 A1 i 8 7K °F 5 A B
I 5 U0 £ A 5 0 A UG L M T 2 S A
IR AE A 48 £ (glycemic index, GD) Ji & 52 — Ff F| JH 1K
T ] A P B IR A, e 45 GTIRT 55 W)
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B A Bl A S I OB L Bl O IS . R G A i R K 5 RN

T 2E R4 Won AR GL I & A B T 003 0Bk 8 42 4
LR REHE AR . R R E R AR T GLIE R
PIRe A% B A MBS /KT Bl 2 1A L AR ST 48R AR GT 9F
FHEA T A% S MR T T2DM B JHE 88 3%, 38 58 Hox i
BEAR I L i T B K AH 56 1M 3 PR 7K S B 52
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PEHL 2023 4E 12 A & 2025 4F 1 A A BRI
300 fi] T2DM AEBE B F R F TR X 4. A BRI (1D
54 T2DM 2 Wi b5 ™ 5 (2) 258 4 I8 BE 12 W A
BMI >28~<C32 kg/m”; (3) 4% 18~65 % ; (1) Bifk
Ifil. 2T & [ Chemoglobin Alc, HbAlc) Jy 7. 5% ~
10.0%; (S)E IR A ; (6)INHIIREIE# . HEBRAR1fE
(DA IR IRIR I L o an T 1Bl b 285 748 45 5 (2) i W 1l
FH A DEHE B A6 259 5 (3) BE A1 AT 00 i L 45 9 0 5 (4) X
) A RS 25 5 (5) IR IR I BORE #h 25 9 L%
2 A i R BT BRI B 5 (6) 4k e Mk M R ()
B IR ; (O A IF MK RGE B FF 300 i &
HHBENLECT R0 3 41, B4 100 B, 3 4H—REWE
BHLH, 2R G H %2 L (P>0.05), A L,
W% 1, ARVFFEC i A B B 24 0 B 25 5t 2 Ji e O
5 AEH 2023 55 43 5 BF WA E,

*x1 WMA— AR
T (20)]
20 51 n SRR (s, %) T2DM i it (2 + 5, 4F) BMI(z +5s.kg/m*)
i z

CH 100 65(65.00) 35(35.00) 51.12412. 82 2.9540. 74 30. 8642, 41
B4 100 61(61.00) 39(39. 00) 51.43411.03 2.9820. 68 30,9542, 52
A4 100 62(62.00) 38(38.00) 51.75410. 26 3.0240. 71 31.2242.68
X' /F 0. 370 0.076 0.244 0. 544

P 0. 831 0.927 0.783 0.581

1.2 7% 1.3 WAL X B4R

AL 85T R R IS Y R R AT R A B [
B 257 W XUIRZE B (g o AR 2500 A7 BR N &), B
2 H20080252) AT M W&l , 0. 5 g/, B K 2
W, BUL.7E A IRl 45 7 d E 4% & IR YT, W 28
5 R R S R it R A D 2 BN W 2
SJ20210019) fZ F {44 & 4G 118 0. 25 mg/IK . &5
1K HFFLE 4 J8LEE 5 JEE N ZE 0.5 mg/ WKL 1K,
ek 4 8,55 9 AN 2O Bm=E 1. 2 mg/W, 5/ 1
W HEFFZ A | BIRIT AR, C 4l 7F B A Xak L7
PR GI 9F 1 (GI=<<55, I 8 5 £ ah A BRA w) A7)
HATIRE S, 54 o/ I BERPFRER.

(D NEREAESCHE bR« TR 97 05 I 5 28 3 I 1], O
o TN A2 B 73 23 A7 ASCRG: I A i R L BMITs (2) iR X
e TIRITHT G R R E S EF K 4 mL, R4
H 3l A= 4k o3 A Ak DU B8 35 25 I I B (fasting plasma
glucose, FPG) . & J5 2 h Il #% (2-hour postprandial
glucose, 2hPG) ,TC, TG, LDL-C 7K, % H %% JE Hr
R 235 8 1 5 & (fastinginsulin, FINS) 7K 5, It
B S Z P8 E (homeostasis model assessment of
insu-linresistance, HOMA-IR) ; (3) . i h iEFS 45 . T
TR I 2R T T R A I AL O JIFE i P A 0 2 5 ] g
fifi 6 1 (forcedvital capacity, FVC) .58 1 # FH 1 X
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ZH B (forced expiratory volume in 1 second, FEV1),
220 % & 7k K #1 & BL (left ventricular end-diastolic
vol-ume, EDV) | & 0> & W 4 K W] %5 FH (left ventricu-
larend-systolic volume,ESV), {4 FEV1 5 FVC [t
{E(FEV1/FVC) 5 () ML 246 b5« TIRIT AT R &
H S JERK I 4 mL, 438 Vg 5 SR ELISA 45
A B 3 #h AH 26 2 -5 (secretedfrizzled-related pro-
tein 5,SFRP5) \ & 5% & M2 o2 M 1-1(leucine-richa-
2 glycoprotein 1, LRG K-, (5) % e PEAL . id 5%
3B IRIT IR AN R R &AL
1.4 %itsdam

K SPSS20. 0 H Ak #E 17 K dla Ge it 0 Hr o it BT
B x5 TR WBRH F B 5. THE0E

BEUAGI B8 E oy R R LLBCR X f k. DL P <<
0.05 AZESRAHZIEE L.
2 % e
2.1 3R KIEAR LR

IRYTHT,3 24 BMIE B M AR IR A, 2 R B 45
T L (P>0.05):3R97 E - B AL BHERIMIET A
ZH(P<C0.05),C 4T B4 (P<<0.05), L 2,
2.2 3 4R ARHKF AR

BIFHT.3 A FPG.2hPG,HOMA-IR, TC. TG &
LDL-C /K8, 22 R G245 L (P =>>0. 05) 3R
JPIE B AL EFEFREMET A 41 (P<<0.05),C 41Kk T
B4H(P<C0.05), L5 3,

x®2 34 BMIEEEI REERILE (v +5)

BMI(kg/m*) JE Bl Cem) L IFEAED)
41541 n
TRITH RIT A RITHI BIT A bEEidi] BIT G
A4l 100 30.86+2.41 28,5442, 78" 101.4248. 48 98. 5447, 88" 26.44-+3.08 25,1342, 98"
B4 100 30.9542.52 27.8342. 61" 101. 5848, 62 96. 2146, 94° 26. 313,22 24,4242, 85"
CH4 100 31.2242.68 27.1242. 54" 101. 7548, 96 94. 6245, 42°° 26.1943.43 23.76+E2. 70"
F 0.544 7.003 0.036 8.352 0.148 5.797
P 0.581 0.001 0. 965 <<0. 001 0. 862 0.003
" P<C0. 05, SRIAIAIFHT A . P<<0. 05,5 A HAIF G HLH ;S P<<0. 05,5 B 411897 )5 L,
=3 3EAMERE KL (£ )
FPG(mmol/L) 2hPG(mmol/L) HOMA-IR
41541 n
RIT T RIT A IRIT T BIT A RIT T BIT A
A4l 100 8.36+1.62 7.2641. 25° 9.9541.59 8.7340. 95" 6.26+1. 45 4.884+1. 27"
B4 100 8.3241.55 6.5841.08" 9.9141.56 8.02+0. 88" 6.2241.38 4.4241.15"
C4 100 8.28+1.49 6.12-0. 96" 9.87+1.54 7.47+0. 82" 6.19+1.32 4.164+1. 02"
F 0.066 27.032 0.065 50. 956 0. 064 10. 031
P 0.936 <20. 001 0.937 <0. 001 0.938 <20. 001
TC(mmol/L) TG(mmol/L) LDL-C(mmol/L)
215 n
IRIT T RIT A IRIT T BIT A YRIT T BIT A
A4l 100 5.02+1.12 3.2640. 65 2.5240.59 2.0440. 55 3.0240. 75 2.2840. 69"
B 41 100 4.98+1.05 2.9240. 63" 2.5440.57 1.76+0.51% 2.9840.78 1.98-+0.61%
C4H 100 4.95+0. 94 2.58=+0. 61" 2.56+0.55 1.5240. 48" 2.9440. 82 1. 7440, 52
F 0.114 29. 106 0.123 25. 624 0. 260 19. 632
P 0.892 <<0. 001 0. 884 <<0. 001 0.771 <<0. 001

“ P<<0.05, SRI4IAIFRTILE . P<<0. 05,5 A HIRY7 5 L4 <. P<<0. 05,5 B4R )G LL#X,

2.3 34U AL ARILER

WRITHT.3 41 EDV.ESV W#, Z R LH %=
M(P>0.05);RIF)E.BAL FHEHMET A 4H
(P<<0.05),CHMET B4 P<<0.05, W% 4,
2.4 3 ARISARILER

18T .3 4 FEV1/FVC.FEV1 %, 2 R L4
TR (P>0.05) 307 5. BALL LIS E T A

ZH(P<C0.05),CHE T BAH(P<0.05), L% 5,
2.5 3 %12 SFRP5.LRGI1 K- bbik

AIFHT .3 4 SFRP5.LRG1 K F A, 2 F L4
B L (P>>0.05) ;A7 J5 . B 41 SFRP5 KV & F
AH(P<<0.05,C 4T B4 (P<<0.05,B4]
LRG1 KA T A 4H(P<<0.05) ., CHMLT BAH(P<<
0.05).0L3& 6,
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=4 SEDINBEIEIREE B (2 £5)
EDV(mL) ESV(mL)
215 n
YRYT R HWITIE YRYT R HBITIE
A4l 100 111.96411. 66 104. 20410. 43° 89.45+7.98 84,6645, 35°
B4 100 112. 25210. 98 100. 8549, 76 89.1248. 12 83.1245. 28"
cHd 100 112.58+10. 52 98.16+9, 03" 88.7848. 31 81, 7445, 27
F 0.079 9.601 0.169 7.596
P 0.924 <<0. 001 0. 844 0.001
“P<<0. 05, 5RILIEITRT IS P<<0.05, 5 A A7 G lL# ;. P<<0. 05,5 B 41GI7 5 ek,
x5 3LARTINBE4EAREE B (2 £5)
FEV1/FVC FEV1(L)
215 n
RIT R HWITIE IRIT T BIT A
A4 100 0.50740.09 0.52+0.07" 1.55+0.25 1.7040. 24"
B4 100 0.4940. 08 0.5440.07" 1.5640. 24 1.7840. 26
CH 100 0.4940.08 0.57=+0. 08" 1.58-+0.23 1.8740. 29
F 0.479 11.728 0.405 10. 368
P 0. 620 <<0. 001 0. 668 <<0. 001
* P<0. 05, SEHAITHTLE ;" P<<0. 05,5 A 41IRY7 5 ;< P<<0. 05,5 B HIRYTIE Hh#k,
*6 3 A1 & SFRP5.LRG1 /K FEL 8 (x £5)
SFRP5(ng/L) LRG1(ng/mL)
215 n
RITT BIT A RIT T BIT A
A 100 26. 535, 82 29.1446. 31° 357.58+37.33 256.15+29. 32
B4 100 26.3246. 12 32.58+6. 85" 359.454-38. 12 232. 42426, 58"
CHl 100 26.10+6. 45 36. 527, 49" 361. 62439, 36 208.584+23, 11
F 0.123 28. 641 0.279 80. 809
P 0. 884 <<0. 001 0.757 <<0. 001

“ P<C0. 05, 5 EAAITRTLE " P<<0. 05,15 A 4137 S L. P<<0. 05,15 B 4LIAYT )tk
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AN 52 o FLAS 24 i A7 7 VR T B 3 XU

AGHEE R T2DM B LMk A4 E ZE AR
2 K IR R B 3 SO A AR o 25 L S ()
0% K g 38 R AR 0 53 28 0F A IV, AT 5| % 4 M IR
JE ST BN B B 7 E AR B 2R KT, 8 W R e
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XFF U T2DM JE e 8 2 0 8, B AR B %, ol il
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GERBOR AT G B 4 SFRP5 K@ T A H(P<
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IR s 5 30 2 ek A2 R Ji A DG AR 38 R 3, Rl LRG1 77
A B OE 5 R R RPN E BRE I R E AR .
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