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Abstract

The aim of this study was to investigate the effects of sugarcane fiber on body weight, adipose tissue,
fasting blood glucose, and glucose tolerance in high-fat induced obesity model rats. Thirty six female
rats were randomly divided into a control group (fed with regular feed), a model group (fed with
high-fat feed), a whole sugarcane group (fed with high-fat diet + whole sugarcane flour), a sugarcane
bagasse group (fed with high-fat diet + sugarcane bagasse flour), an insoluble sugarcane fiber group
(fed with high-fat diet + insoluble sugarcane fiber flour), and a soluble sugarcane fiber group (fed
with high-fat diet + soluble sugarcane fiber flour). The intervention lasted for 45 days, and oral glu-
cose tolerance and insulin tolerance were measured on days 18 and 31, respectively. The organs
were collected and weighted by the end of the study. The results showed that during the experi-
mental period, the total food intake of the control group was significantly higher than that of each
treatment group (P < 0.0001), and the soluble fiber group had significantly lower blood glucose lev-
els than the sugarcane bagasse group 60 minutes after gastric lavage in the early stage of the exper-
iment (day 18) (P < 0.05), indicating its short-term sugar control potential; The total fat, subcutane-
ous fat, and inguinal fat deposition in the insoluble fiber group were significantly higher than those
in the control group and other treatment groups (all P < 0.05), and the cecal length was shortened
(P < 0.05); Although the total fat index of the model group was lower than that of the control group
(P =0.025), visceral fat preferentially accumulated and cecal development was inhibited (P = 0.011),
revealing the metabolic disorder characteristics induced by high-fat diet; The fat deposition in the
soluble fiber group was significantly lower than that in the insoluble fiber group (P < 0.001), but the
long-term effect of glucose tolerance regulation was weakened. In summary, soluble sugarcane fi-
ber exhibits anti obesity potential by inhibiting fat deposition and short-term blood glucose regula-
tion, while insoluble fiber may increase metabolic risk. The study provides experimental evidence
for the differential application of bagasse in obesity intervention, and in the future, it is necessary
to further analyze its mechanism by combining metabolic markers with gut microbiota.
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FEFE A v T3 2 I AR R T S B — RIME R, C 2B — M A RRRAT YEACBIEOR 1] (2], 43R
CHIE=722 — W NCOPIHROVE E LR, T2 2030 4, & E ML REE ARSI 205008
13.5 42 573 ACN[3], [RINSREESBE PRI O MLAE A« i 7 P55 22 P b 1R S DDA 5K (4. WP TR,
e Yl e DB R R WK AR RR . B TE i A A S I 1k DA S B SR A AL, A R0 i i
B, BRI AR AE R KF[5]. HEE S SR aardE, Hal 2 TS AEMEae IR LL
REMEIRELEE6],  FLRE I I PR A 0% A A NS e e R m (1 22 IR L 0 GOm0 i s 2L 23 &5 e B g T i e
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FH s B TR B P HREVE IS & £ 4E) R Gt FU R (9] [10].

i e 2T Yl I A RE R AR W T TR R A SO SR NS IR AR A PUIE I RN, o W] I3 R i B 2T Y (AR 2
YE B TR I T B R B HE S 2, PRARE TR AR, 3 s ML AR A S ) (R 2
A AECE A B RE « H = 18) A MURE KT, ROR TS 258 B R AR AR G (9] [10]. AN ATV PERE B 4P dE(n 21 4
R RBTER) M@ G SRR g fpiE s, D AR, 0 2 I U i e SIS AR R A R AR
SEEARIRAERI[11]. BEAh, R 2R 20 i s IR RCR A B 8k, R IE 2ORE . > W RE R
i, sy TR N SR AR (0 2 BB o IS0 ) B R T T B [9] [11]. HIEA LT 4
£ Qi i = T D ORI L K (=1 = T N L Pl A0 = e v L P i e e
FEAGORMEC 77 b, S 1 7= S oK AR UK 12]. H REVE LT 4 P T I R ThREME & 5, W F b U+
AR YORE. WEFCRET, H RERRE 2T 4R DT B BRI MU A dR £ (glycemic index, GI), A3 BTl
MBE[13]. BEhh, H REE LT YE R A YORHIC 77 R L R R UBAE R 12]. H TR TUH REVE S & 4T 4k
X e M B 75 AR PRE PR 5 A P ORI e e/l T3 A T2 I B, A7 R S8 S NERIE T/ (7] [14]
[15], sk Z B0 H A g & AP X LI ELEERE 0 I N AR Bsh P s, HRARDh xR s . AR bR &
JoiE AR P AR B o BRLUE, ASHIE FUE I A A S AR, R U H TR T ) IR R B s
NEFERE I SCEAE FIRCR Oy )m S H TR IS & 474 AT 7t L K Thie £l OB A 3R BB SCRe 5 2R LA

2. R 5 AE
2.1. IR

SEISENYI N 4~6 JEWS I SPF 2% 36 AMEMER R . HEA . HIEEEMR (= H5: WTLS220915). A%
PEH REA 4R (A2 = 5 . WTLS220928). Rl A PEH REAF 4Ky (42 7= it 5: WTLS220906)1 T~ 22 JH IR RESHE B
EMRHEAIRAF . HRE SRS WAE 1 Mg TSR AZRI, HAME RN R ThE
—8, REffEEarf@Reimt. RHAEEWLE G S me, WseEahimkbg, RGBT dmT
T i i ek .

Table 1. Experimental diet composition and energy supply ratio

= 1. I TRRI A AL R sEEE

W SEMBA RIERRA Amal Hmem  oHie EE

T4k T4k
K g iy 17.50% 35% 35% 35% 35% 35%
KA 455 91 91 91 91 91
Gl 77 77 77 77 77 77
R - - 150 -
HREE R - - - 100 -
AN AR - - - - 100 -
AL AR - - - - - 100
RSB 17.50% 35% 35% 35% 35% 35%

2.2. EFTFMEE

SEIGC ISR R B EFRGIR 12 h, HIEIRJE N 22°C~24°C, AAXTIEE N 50%~55%, FIAGHE M k3
TRRENERFE 16 K2 G256 24h, 765 17 R RBOIHRET T 2 R PG, E5 17 R4
MAREHE A ECH 5 4% 50 16 R RAKEIE A, 2 BIEAT 36 W (IR 2 8O ME SR BEAL 0 N as XTI 4L, =i ig
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BRI, A HREE A AV TR A YRR I I R R e A 4RI 6 dH(K 4 6 R),
MR 4 RAEREARPU R B o 70 SRR HR A MR SR Bl ik}, AR ZH 4R 2R MesR m iR Tk}, 7E28 26 R4k
i e A R, AR AR R AR A, AR, HREE L AR R A A4
ZHRH AT Y5 1 H R T £ £ R AN AE S MR TRDR Bl I Ry o T REE Ry . AN M R A 4R R R A
HIEALER, KERWR—%, FFAEHREE, Gl REesEE. 207EHE 17 K. 8 30 R
S5 BRJRE R 2E 73 M IAE , SR P AR B USSR B IR S IR AN SR A . 45 R S5, R BRU 47 IR 3K B It 5 . 91 Ak
BE, WAERIE. M2 SsEas MmN aEy. HEIESERS R R AA16]: AR E/% =
(UERS I /) (K BRI B /) x 100; R IT 2R B0 % = (IR i/ g)/ (K B¢ 7 & /g) % 100

SrAITESS 17 RANEE 30 KK 1R % i 51058 (oral glucose tolerance test, OGTT) MK 5 2 i &
(insulin tolerance test, ITT) VP4 IR & R BUKIE[17]. B KRR N, BHETE 9:00~12:00 (8] 5 5 5256 DLkE
o R B R A 17 R SO0 TR AN I 5 2 B 52 0], ALK RO H S8 s . t=0 B, E S 1.5 mg &) Hl/g 7R H .
TEM RIS AT 7E t=15 30+ 60 F 90 ZrPs, MR FRIK I A I & Ak A, & R KR EL 4G
IFIA] o AR A AN B ] A PR 268 0 6 A BV FE L t= O 110381 26 B R B2 A8 A DA S il 45 T e 1T #H (area under the curve,
AUC)/ HT#tdfs . 1E4T ITT W3S, JEEN RS &=, HMERES OGTT —#.

SIGEEW G, MR, RGO, MEEBNBCR I, e SR M. &8k maeseshy), e
SEMEK, WEMIEHRKE, WEMNE. SIEHLZ. VA, EHRRERR. BN A SEH
ZURCTEIE, BREY R HLRCLA, P HEURN R IE A RORAT

RATREWCER A MR ZOIFFRE D%, BFE RIENG. FEMENR. BEEIED . BRENE. B,
FRIRSS I FARIR R AR MR AR BRI TG, JBHIRIRAER G, BT & ARNT SR T 8 5%
AR NIEE

2.3. BRGSO

B Gt R SPSS 27 AT Gt it 704, i H] GraphPad Prism B #EAT 221, 2422 (A A ELECR
MR RTT Z o sk 2 8ua R, 82 KT o= 0.05.

3. R
3.1. FET

BEAL 7325 /5 aont e 2 e s pepel, AR 3R SR IR 1Ak}, 782 f5 1 10 R e IR A5 AL 7 i 1A] % 20
IRE A TE 3 X o 3 45 RARIG AR 77, K HEZH K SRAATT 2 (229 £ 11.93) g 3K 5 (313.67 £ 16.6)

g (Bl 1(a), I 1(b)), HHRNBAAEAZ %A WE 2 7P >0.05). BAYH AR EMEIRR K, HIREE
Ay HEEEA. ARyt H LA v i 1 H R AT e A I K AR T2 Fase, TR ik b
KRR, RPRERBONSIE, ZGHIEI, LT h&EACH(E 1(a). 2 H AR EEAN RN, 1£%
AT AR

3.2. HRHBEAEZWX

R A A A SR A B R L RE ER . WK 2R, ERRARESES RS, Saimk
SMIBANEBAEBGEARLL, BESE 12 K. 5827 K. 537 REAHEIUEE, 5521, 30, 40 RAESLA
K4, (HHREEHP BN PLE, 5 12 RiIAmUEEIEET N, G2 /ME RS .

1 45 RESEI ks fE b, o A2 py e B ey s il i s T A AL 3 4H.(P < 0.0001, 4] 2(b)), T4
WEERAH 2 IR TR AN, ZERRKEZAEZE . AHBEAHAE 1| KRB 4 KIS0 RHE 5 X 2 A
iR EEED(P=0.018, WIE 3(a). 254 2] 12 RIPEX A EERE & T HRH, MHEEHEE
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Figure 1. Growth curve and body weight changes
E 1. EKehEmEET L

o
g
o

1

w

o

o
|
—
-

-
-
=)
1=}
=)

' |
10

Exp.diet intake (g)

Total exp.diet intake for 45 days

T T T T T T T T
4 12 17 21 27 30 37 40 45

Day

e (a) 950 AR SR P RN B AR T 20 s (b) S5 301 1) S S B0 P RN B4
FRMRFORAR LG 2 E R, FRARRORAR A G2 ZE 7P <0.05), T

Figure 2. Food intake
B 2. AREAE

BN e T AR AN M H BT 4EZH(P=0.001, £ 3(b)). AT 12 RIAEIXHEAR G E R E S T HARA,
S I BT A AR T H AT 4EZH(P < 0.0001, WLIE 3(c))e 25 12 KF 17 K IIE % ZH
BaE S H AN Y IEEE S T HANAP=0.003, WE 3(d). 517 K321 Ky BAFBATEERES
TFHAHHAP<0.0001, K 3(e). 7721 RFRXEATRESEEESTHRALA, HEEA S RAMLL
BEERAD, SEAEHEHAMEEEERZ (P <0.0001, & 3(0). 521 K3 27 RIAEAAEM LT
Sof AR Fr B s (P =0.003, €] 4(g)). 5527 RF 30 RLAKH 30 KB 37 KA RAH AR EES
FHATHAM P <0.0001, [ 4h), E4aG). 37 KF 40 KR H B AL, SRS A TIA A
LR EEERP<0.0001, [ 43). A 40 K. 240 KE| 45 RIAESRABSREEES THRATHAG P
<0.0001, [ 4k), A 41).
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Figure 3. Comparative analysis of feed intake
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Figure 4. Comparative analysis of feed intake
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3.3. ERRREE

6 ARSI EREEZEAFP=0.001, & 5); AEMEH L4458 07 e 808 2w TR
H(P<0.001). FEHILH (P =0.049) K HoAth H AL TR P<0.01). A[VEMELF 44l S g Te BuRt, HALT
AVEMEL YL (P <0.001); FAEIHALTXFIRL(P=0.025), {HET A VEMELF4E4 (P =0.005); 1 H#EALFHL
EEES, BEBRMATLES, H8mTaEEF 4435 P<0.05, & 5(b)). AnliEtHELF4Ed 507
T RELT 4R M EL B2 R AR 2 (P=0.002, 4] 5(c)); ASIEVETH RELT 4 4110 52 R e Wi 48500 2 = T X 1
M. AHBEHLTEEAAEHGI P < 0.001). NEEHBEA4AR T SHEHAH. HEENE TR
WA 2 A R AT HARAH (S P<0.05), wIVEMEHREAYEARR 7 SRR, 2 H R K R
B B £ J AR T HARAE P<0.05, & 5(d). S-4La] P fEAE 5 5 & i

HAG 25 L(P=0.003, [ 5(e)); AN H LR 420 SRR 20 f o B P 107 16 B0 25 o 10 R (e
H5HAMIFTLEEEFEI P <0.05, E5(0). NEMEH AL MR T IERE 2 T rlErET s
YEH(P<0.05, Kl 5(g)): AEMEH REL4ELL ) FUR MR SRR DT Fa s 7 S AL H R A I A 3 22 7 (33
P> 0.05)/M T HAHG P <0.05), FIHEMEH L4400 FORIR R R Fa B 7 Sxt e, &H g
B B E RN T A P<0.05, B 5(h). AIEPEHRELF 4R AOMC i 7 R L LB B
RFANENEH AR B4 (2 P < 0.05, & 53) ¥ 6())).
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Figure 5. Adipose tissue weight and organ index
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H

AL

ANVEYEH R 4E R RR g 7 B B L AR BUE E S T RS P < 0.05, & 6(k). K 6(1)). ANEMH
THE LT 441 (0 RIS I P 7 5% 22 T EL IR (P < 0.05, 14 6(m))s X ERZH ARSI i i Fa b 1 54 H A
HURT I T R 2T AE2H %A W S 72 e A I AR T R 3 4H(P < 0.05, ] 6(n)). ATEPEH RELT4EZH 1 IR
T RE G R T SRR A A I B NN 2 T H AR 5 HEY P<0.05), mAVEEH A4S B A
BB ZE A R /D T HARAEY P<0.05), RN A HEEHDTHAHEP<0.05), WE 6(0); AEMEHRE
YA ISR NE TR R T4 5 3 P<0.05), AT H RELT AR08 T x4, 4
T 22 AN BB AR T HR 3 (4 P < 0.05), ULIE| 6(p)o AN H £ AR 2H 1) J 107 i 1D+ Jy
BT SEMATHEZERIMNIEE ST HS 4 408 P<0.05), AJETEHREAAEL G T 54 A T
B ER AN E T HRAGI P <0.05), EHEHEERTHEEHMEIAI P <0.05), WK 6(q).
AEVEH BEAAE G OA R T + EIRNREER T S HEEHTH R ERIEES T HR 4 HEY P
<0.05), AIAPEHBEAF4EARR T 54 H AT B2 AN BT HARHAGY P<0.05), AHEAHRE
KT H AR (3 P <0.05), W 6(r).
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Figure 6. Adipose tissue weight and organ index
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Figure 10. On the 31st day, insulin tolerance status of rats in each group
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