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Effect of Sleeve Gastrectomy on Glucose Metabolism
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[Abstract] Objective To investigate the changes in liver autophagy factor activity in obese mice before and
after sleeve gastrectomy( SG). Methods Male obese mice aged 6-8 weeks were randomly divided into a sham
surgery group (Sham group, n=6) and a sleeve gastrectomy surgery group (SG group, 7n=6). The daily weight and
food intake of the two groups of mice were recorded within one month after surgery, and the fasting blood glucose
values at the tip of the mouse tail were measured at 15 and 30 days after surgery. Oral glucose tolerance tests were
performed to evaluate glucose absorption; RT-qPCR was used to detect the mRNA expression changes of autophagy
factors and glucose transporters at 15 and 30 days after surgery. Results Compared with preoperation, there was
no statistically significant difference( P> 0.05) in the weight, daily food intake, and fasting blood glucose values of
the sham surgery group at 15 and 30 days after surgery, while the SG group had a decrease in weight, daily food
intake, and fasting blood glucose values at 15 and 30 days after surgery and had a statistically significant
difference( P < 0.05); Compared with the sham surgery group, the weight, daily food intake, and fasting blood
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glucose of the SG group decreased and showed statistical differences( P < 0.05) at 15 and 30 days. The autophagy
factor P62 in the SG group mice increased, while the mRNA expression of Beclin-1, LC3I/LC3II, and SGLT1

decreased and showed statistical differences( P < 0.05) at 15 and 30 days after surgery. Conclusion

SG can

improve obesity and reduce inflammatory mediators and adipokines, further regulating autophagic activity in mouse

liver.
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SE A W R LA R S B ) 46 2 % 12 22 1 (sodium—
glucose cotransporter 1, SGLT1) fimRNA 254k, M
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RNA # B ik 5] TRIzol ik ¥ ( Invitrogen,
Carlsbad, CA, USA)MM-MLV iﬁ%f&@ﬁ([’mmega,
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7900HT; Applied Biosystems) # PrimeScript RT
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JREATIE R WA i, uv A BRI 2
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HEEREANURHE ] 2 8] 0% 2 F o xRS e
n—siE R T RFEARME R, FFHEHR
Je 6 U E R sh ) b IE H g%, A H g/ N H 3
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1.4 BhYALREHf

SG ZH A Sham AH/NRAEARNT 15 d #1130 d Bf T
JPRFEARZS T 20 B BN U BERUFIE 4L 40, BT ]
BTG ETE Triez ¥4 LAF 6 em /N4, 5
TN T2 . /N 2L TR A
PEER K vh LB Y, Bl SR R A L 80 5
TEWRCA PRV R IR AFAE-80 °C KA o
1.5 ORBEEENERZIEmENSE L
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XPAEIe B ROV AIE RS, A AR A v 4 /N B
A H 9% K BE ] 19 e FE SR 25% 1) D %5 4l
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1.6 RT-qPCR #:ill#8 % E F# mRNA F&iX

K H GAPDH(NZ ) I 2 mRNA 76/ R

JIFHE K B i bR KGR o fi ] TRIzol i 5
(Invitrogen, Carlsbad, CA, USA) M ZH 2T HEHUE
RNA, f#iJ M—MLV 3 £ 5 iff ( Promega, San Luis
Obispo, CA, USA) A ERNA(2 pg) ¥ 5% s£cDNA,
$RJ5 SYBR Green(Life Technologies) 7£96 fL Ak I it
17 RT—qPCR(ABI 7900HT; Applied Biosystems), #R
PEEE WP 0BT 51 W) JF EAT PCR 978, I3
PR AR S o B HLIOE A5 R HEAT RT-
qPCR, [A] Wi J] 272 2" Gy ki 5 e i o (A A9
Sl R,
1.7 ZitFabiE

A RS 2040 B 3 i R DL H & A v 52
( x2+ SEM)#~, K SPSS 27.0 48 it #F x4
AT oM. R LSD BB ¢ a3, 20 4H [A] 248K
FEB R BN R I 2250 Hr s et s Rk
GraphPad Prism (version 7.0, USA) #47/EHE, #
K «=0.05, P<0.05 h2EFAAGIFEL.
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2.1 AEMHBREETH

H1 Sham ZHAHEL, SG AAAJE 15 d F130 d B /)
R B 852 (17.95% . 23.86% ). SG 4IARJE 14d
YR AR TR (73.64%), 8 dJ5IKE EFaEK
SPAHARIRBNRFARAKF-, HARJE 15d F130 d 1/
SRARTARAT SR TF-ARAL, WK 1A, 1B,
22 TEMENENEEEGRE LN

FH ST Sham 2H, SG 2H /)N BRUAR Bl 23 1 i b
ZRTGHFE XL (P>005), HEERG 15
130 d B2 E I EI B REAR, 2R BEA%ITFE
X (P<0.001), WE 2A; N T IPAL SG A X7 %
PER AR, FEARSS 15 d A1 30 d X/ Rk f 7 1
ik 48 % Bl T & i 58 (oral glucose tolerance test,
OGTT), Z5HFKH SC ARJF 15 d A1 30 d /N FL G 2
BEHEA G MBS A KO B AR TR T A4, gk
T YT AL (area under curve, AUC)HL g FHEK, 22

&1 519F5

Tab.1 Primer sequence

H:IH NGEIRY)

FALEILRY

SGLT1 F

P62 F: 5-~ATGTGGAACATGGAGGGAAGA-3'
Beclinl F: 5-CCAGATGCGTTATGCCCAGAC-3'
LC3I F: 5-TATGGCACCAGTACGACG-3'
LC3II F: 5-TAGGCGATATAGCCGAACG-3'
GAPDH F: 5-AGGTCGGTGTGAACGGATTTG-3'

: 5'-CCAAGCCCATCCCAGACGTACACCC-3'

5-CTTCCTTAGTCATCTTCGGTCCTT-3'
5'-GGAGTTCACCTGTAGATGGGT-3'
5-CATTCCATTCCACGGGAACAC-3'
5'-GCATTGTCAGTCACC-3'
5'-CGGATAATGGATCAT-3'
5-TGTAGACCATGTAGTTGAGGTCA-3'
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Fig. 1 Changes in body mass and daily food intake of mice (y*:SEM, n=6)
A: Sham 45 SG AARJT 30 d P/NRIATZEL; B: Sham 45 SC AAAJT 30 d PN H B =AM, 5 Sham 4 H#,

"P<0.05, "0.05<P<0.01, *P<0.001,

SEASHE X (P<0.05), WK 2B~ K 2E,
2.3 RT-qPCR #ill BTt B & E F K f7iE SGLT1

mRNA RiE1ER

RT-qPCR 45 7, 5 Sham 4IAHIL, SCG 4
INERAEAR TG 15 d #1130 d /M Y SGLT1 mRNA 3
KREEHE TR, ERAEARIT¥EX(P<
0.001), VLIEI 3A; Sham ZHARJ5 15 d F130 d AL .
SGZH AR J5 15 dF1 30 d4H 1 H /N 5 9 SGLT1
mRNA FIAZEFIGI#EL(P>0.05), WK 3A;
55 Sham AL, SG 4l/NRAEARIE 15 d #1130 d i
JER) P62 mRNA RiAFEW I m, 2REA%
T2 L (P<0.05), WLIE 3B; Sham AAAKRJ5 15 d
30 dALL . SCHIARJE 15 d 130 d A He HHFAE
1) P62 mRNA Rik 2 F LG22 L (P> 0.05),
UL 3B; 5 Sham AL, SGA/NRAEARIE 15 d
130 d JFEHY Beclin—1 mRNA 35353 B &A%,

SEASITEE X (P<0.001), UE 3C;
Sham ZH AR5 15 dF1 30 dAH L . SGHARJG 15 d
A1130 d A L HFAERY Beelin-1 mRNA ik 22530
Giteem L (P>0.05), WK 3C; 5 Sham 4L,
SG H/NEAEARJE 15 d #130 d fFAEARY LC3I, LC3II
mRNA RILFEURER, 2REARITEEX
(P<0.001), WE 3D, 3E; Sham AARJ5 15 d
30 d ML . SCAHARJSE 15 d A1 30 d AH HL HAFIEAY
LC31, LC3II mRNA RikZ R LRI FE L (P>
0.05), ULIE 3D, 3E.
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BOH B 5 HEzs A A, IR R | m
i JU L JB s I 2R R K- 1 45 R A WD
R AR D R B HLAR . T2DM R A s I
Rk Z ML RICPTRYLR DY, R RARpT w
AL A 2 T2DM B 2R L B 401 I
By REREAME LI RE R 20, TERENS 73 ML 2 A JHR
By 30 C K, (HLBE A 1B 15 20 o i R AU T fE
HACE DI REZ T TR SR, T RAE KRy
SEIMANHLA A DL 2S5 U, HE TR PR R 1
EREMN PN =Y SR

I A e — A e B PR ST B R AL A
A LA S B R R AN AN N R A . A BT
FEUOIESE T ARETERR A A . ARSI B
B VR R o A R LR S i A i A s 10 40
o3k, TR E e S8 3 2L 2L G e 3 P o
e 1 W 7K 5 1 B B ARPTAI R AE T AHOE o Song
BQ 45 "SI A 5Y K B /N BROVE G BT 4 41 Bt ( mouse
embryonic fibroblast cells, MEFs) #5431t} B
Ay, A W R, R R A W
DIRE A ST 40 13 s A ) AT R AR i 1y
A Ak, 3R WY E WO R 40 1 o3 AL AR e
EAREEEM . X 5EH BT L AL/
TEZE5d SG ARG A W P L s #R A ] 8 ol 445
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Fig. 2 Fasting blood glucose levels, oral glucose tolerance test blood glucose changes, and area under the curve in mice

(*+SEM, n=6)

A: Sham 205 SGC A ARAT. ARJ5 15 d 130 d/MREVZ B IMBHE; B~E: Sham 415 SG H/NRARJE 15 d. 30 d #4701 AR
AT B0 AR Th K 7 R AR b 28 T A, 5 Sham 41 %S, ns P>0.05, *P<0.05, “P<0.01, *“P<0.001,
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fi} ( phosphoinositide 3—kinase, PI3K) [ T 2 #F A 1§
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P62 5 K I BRI AW TR e br, A UE
iR/ INBERR . NS A RER AR YT AT AR A
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Fig.3 Changes in mRNA expression of liver autophagy factors (P62, Beclin-1, LC3I, LC3II) and intestinal SGLT1 after

surgery(’+SEM, n=6)

A: Sham 45 SCGHARJEF 15d. 30 d/M#HAY SGLTI mRNA FiKFEFE; B: Sham 45 SCAIARJF 15 d. 30 d AFAEAY P62
mRNA Z35FEE; C: Sham A5 SC HAJT 15d. 30 d AFAEAY Beclin-1 mRNA 35+ ; D~E: Sham 415 SG HARJG 15d,
30 d IFAERY LC31, LC3II mRNA FiAFEE, 5 Sham A, ns P>0.05, *P<0.05, “P<0.01, "P<0.001,
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