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FE T B A AR B R A AR 10% 55 2 X B e K 5
InsRB 25 1 M iR & 22 9T A9 22 )

s SRMEY, 2E', Ak
LR BE B IR 2 e B R 45— P2 e W SMRE, 16 LT 4371005
2. T RO E B WIACRHE S B E S — BE R, L T 437100

WE: B ST SRS SMEHERAS) B AR BT H IR 10% 15 %5 X B AR 5 5 R Z 4k B IE3E (InsRpB)
B BRI, ik Pk 2020 4F 3 H 2 2022 4F 3 H 7EECT T HLO ERBRIR T RY 80 1) B R R L B
BLK B340 0 W FLAL I ERAS 21, 4% 40 3], 5 ALZE R 2R TR AR T AR 364 7 Jr 2K, ERAS 21 58 35 SR 3 skt e
SHNRHERIETIR YT (BLAEARNT 12 h TR R 10% 8 25 WA 500 mL) o X H P4l 3 TR AH 648 47 InsRB
W \C-Z B8 1 (CRP) 5% 2 RS LTS 8 (HOMA-IR) JfFAELI B, SR AR E TR
a) A I 2 R ICSE e E R X (P>0.05)  ERAS A & B UHESCINA] | 3£ 37 BRI a) L A S 3 B i 6] 2450 T
WA (P<0.01) ;KI5 1.34d Bﬁéﬂﬁ&% InsRB M FE AR, H ERAS 47 T % #L41( P<0.05) , IfiL 4 .CRP
JEE 3 (HOMA-IR 7K 73 I F+, ERAS 2146 75 M4 (P<0.05) ; 5ARSE 1.3 d ML, RJG 7 d EH InsRB
Tk m BT, H ERAS 415 F 5 M4 (P<0.05) , i .CRP ik 55 & \HOMA-IR 7K FREAK, H ERAS 411K F 4 #i
2 (P<0.05) ; 53 LA L, ERAS 4188 3% 3 5 E & 2 BRI (2.50% vs 12.50% , X* =2.882,P=0.089) , K J5 i 2%
JENE (R 2% BTG X (97.5% vs 85.0% , X*=2.505, P=0.114) , %5 JLTF ERAS BT 1R 109%7%
HEIHE T G2 18 5 R T 5 RARHL, B3 InsRB 25 AT U ARG A Bt 1], A F T 8 R
KRR MR SN WA B R RS2k B R R ; C- U
hESES: R735.2 XERINAD. B XE4HS. 1674-8182(2023)06-0883-06

Impacts of preoperative oral glucose 10% based on ERAS concept on

postoperative InsR@3 protein and insulin resistance in patients with gastric cancer
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* Department of Gastrointestinal Surgery, Xianning Central Hospital, The First Affiliated Hospital of Hubei University of
Science and Technology, Xianning, Hubei 437100, China
Corresponding author: ZHOU Dianwei, E-mail: zdwhl@ 163. com
Abstract: Objective To analyze the effects of preoperative oral 10% glucose based on enhanced recovery after surgery
(ERAS) concept on insulin receptor B-subunit ( InsRB) protein level and insulin resistance in postoperative gastric
cancer patients. Methods  Eighty patients with gastric cancer undergoing surgical treatment in Xianning Central
Hospital from March 2020 to March 2022 were randomly divided into routine group and ERAS group according to
perioperative treatment(n =40, each). The routine group patients were treated with conventional perioperative treatment,
while the ERAS group patients were treated with the concept of ERAS (including oral administration of 500 mL of 10%
glucose solution 2 hours before surgery). The surgical related indicators, InsRB, blood glucose, C-reactive protein
(CRP), insulin, homeostasis model assessment insulin resistance index ( HOMA-TIR), complications and patients’
satisfaction were compared between two groups. Results There was no significant difference in operation time and intra-

operative bleeding between two groups (P>0.05). The first exhaust time, the fluid intake time and postoperative hospital
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stay in ERAS group significantly shortened compared with those in routine group (P<0.01). At 1 and 3 days after
surgery, InsRB protein level decreased in both groups and was statistically higher in ERAS group than that in routine
group( P <0.05). The levels of blood glucose, CRP, insulin and HOMA-IR increased in two groups and were
significantly lower in ERAS group than those in routine group( P<0.05). Compared with postoperative 1 and 3 days, the
expression of InsRB protein increased in both groups of patients 7 days after surgery and was higher in ERAS group than
that in routine group( P<0.05), and the levels of blood glucose, CRP, insulin and HOMA-IR decreased in two groups
and were lower in ERAS group than those in routine group( P<0.05). Compared with routine group, the incidence of
complications in ERAS group was slightly lower without significant difference (2.50% wvs 12.50%, X* = 2.882, P =
0.089) , and postoperative satisfaction was slightly higher without significant difference (97.50% vs 85.00% , X* =2.505,
P=0.114). Conclusion Preoperative oral administration of 10% glucose based on ERAS concept can effectively
alleviate postoperative insulin resistance, improve InsRf protein level and reduce postoperative hospital stay, which are
conductive to the postoperative rehabilitation of the patients with the gastric cancer.

Keywords: Enhanced recovery after surgery; Glucose; Gastric cancer; Insulin receptor B-subunit; Insulin resistance;
C-reactive protein

Fund program: Research Project of Xianning Central Hospital, The First Affiliated Hospital of Hubei University of
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B2 LT 50 2 DL ERRER, H B M kiR
RFAHEN o IR TR B F IR BN
/I = 19100 N = W B (1 AN IR R WA NG R R
SEREAR , P A T IR B AT e . Bl K B R
WERARZ, IR AR P9k LA R AR 7
5, B E R s AR, 755 DR B R H,
IPREEE T o H T, ARYAE T A0 I R 7 WL 1434
5705 2, AT RUE K B E AR AP R, 03 (8 5 AR A7 T
B, N EE & 4b B (enhanced recovery after surgery,
ERAS) FREAENGIE BE 27 35 i B Al >R H IR ik
) — RSV I, FERE A48 #17 SX BAy 24K
LRI AL, AT G TR v 25 SR R A B SO
RO, DDA S AT B I 8], $e g AR SRR A S
s AT . ARIFSC RIS T ERAS B
ARHT R 10% 2550 B ARG RS R 2K B
3 (insulin recepter B, InsRB) % 1. Ji 5 R AKHT Y

A
1 W&REFHE

1.1 #Fssr% #EE2020 453 H & 2022 43 A4
5T L BE B IAYT 1 80 1] 1 9 B, LG B
TR HE A (ERAS 414 40 1], K45 CAJCC B 98 4 1
FWE) DT R R TNM 400, P4 R —
ORI # T H(P>0.05) . W 1,

ARAFRIE: (1) 254 400 5 08 0 Ak e
NI X g B I8 P ) o 56 T 0 12 W A o
(2) 4E#E/NT 70 %, ToHEIR S5 (3) 2R AT E 8 &
EREIS B (4) RET QR T YIRS

i, IR 5 (5) To.O i i AR R AR
Daefifh L EEEFRAR; (6) AT EE D2 RIA
Ao ARMFFELE LR B B8 5 40 3 22 01 23 Lo S0t (AL 14
5 R ERT-K[2022]019 %) |, irA AL o] 4 2 &
A R

£ FULEH BV L

Tab. 1 Comparison of general data of two groups of patients

i H ('T;imﬁl) %Siié} X2/ifli  PMH
PERIL 3, 0( %) ] 21(52.50)  17(42.50) 0.802 0.370
AR (%, xxs) 55.04£6.61  56.49+4.60 1.139  0.258
BMI(kg/m?, xs) 20.26+1.53 20.58+1.44 0.963  0.338
FARILH(%) ]

3 v B KEBVIBRAR 11(27.50)  10(25.00)

i B ORHRUIBR AR 21(52.50)  19(47.50)  0.064  0.799

2 FYIBEA 8(20.00)  11(27.50)
TNM 531 1] (%) ]

I 10(25.00)  11(27.50)

I 22(55.00)  24(66.00) 0204 0.651

i} 8(20.00) 5(12.50)

HEBR by o (1) 7™ HEJHE (BMI>30 kg/m”) ;
(2) ImALEERS 5 (3) RS2 FARRST LLAT, RIPUL T
WL ENAYT AT HOT RIETIE L R P 2GR SR AT
AYP 77 (4) A RIRIA A R , A BEREST IEH
WIEH 5 (5) IR MFLIIE
1.2 ik PR ETEASCHRE P T e H
TERUAAR, AR Rl — 4L BRI 5E 1. H M4
FR IR ALEAE B, (1) AR AR B H 1 A 5
SRR FHEATIRST, ARRT 1 BEEAT HLARRE 7, 12 h 4%
B8 h K T E S BB UL TIRE . (2) ARt
14 BRI, W ILEAT A DR, R 5 R
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SRE, ARG 5 d 2RGSO R BR.
(3) RJF: AT R EE G, T Pr 2k, B I 2R H i
ok BRI A BRI BT 2 25 4y, R A T ) R0 AT
PR, B0 I 30 BT 5, TR R 35 4k R
RE .

ERAS 28 8 5% F I B 52 AR L& EA TR T
(1) ARHF: BN GRS E M K@ AT A RS, &
I TFARBYAOCIRT TR S R, A TR
LaE AR, DL i B3 1 Bk AR RIE 4, e m
AR RYHMAE S BCE B ARHET 12 h 286, 8 h A8k, R
Hil 2 h iR 10% 3 2 4% ¥ 500 mL, JG 5 5 & 4
o (2) AR AT RSP RR I, R F PR IR BE 4T IR
U, R AR T I IR K v eI I, TR & IR
W 24 C, (3) NJg: Al MIRZAE S, ORIk, 41
I 7 2R FHYT I BT i S8R BRI 25 , AR il
JREAMEELIRG | i i T I S A BT A B 25 T B 11 T X
TGP , ARG 24 h SR BRIRE , RJF 6 h ik
KGARJEE 1 R ATH#AT I B IR R S0 mL, B 40 fin &, AR
P B FARS O P 288 ORI EE | R EE ATk AT
PR ETE S, CH n] R PREAT I8 &8 16 3l , JF 8 0 1Y R TR
i,
1.3 MLERIRAR  FEACRAEE 43 ) R A I 2H A R
HIRU ARG 1.3.7 d ¥R EE KIS mL 42
3500 r/min, B.0A0FE 10 min, .02 3 cm, 735
PRI R , & T =70 CORAAR L
L3.1 PARMKSE R WEIIC R EE T AR
KARR , CLAETA M ] A vt i 2 AR5 HE AT ]
AT It o S T) R S5 A B e 1] 55
1.3.2  InsRB 7KFEHK:ill >k F western blot 5l i&

InsRB A 4E FIRIK 7K, {1 BCA 28] &% InsRB 25
F a2 R AT A I, 2 BS54 1 BT, 100 °Crp AR
S5 min @ BB IK AT A0 A3, B T 4 C
TRE R, SRR 3 U ARG BLF 0 — bt A
2 h, REIEVE 3 W, E R F RN B

1.3.3 k. C-IeBiEE 1 (CRP) i3 2L JBE & R 4K
PUHE L (HOMA-TR) RGN SR JTT AR B it 125 T 79 241 £
AT R, R &0 F AR E B PR,
525 yzy-je212 5 A2 K S THORL - H 5 A I 2k A DN 7
HEHEBESR R &M B E T RBIE A YRR,
155 . YDLC-2425, HOMA-IR = 25 J§ [fi 15 7K S x 25 i

R IR ) /22,5,
1.3.4  RJGIHEIEREBH  WEIC MBI AR

1.3.5 BHEWEE 85 gy SO0 B
TR A, W R TRy AR R R
AW . B R = (AR R U R ) /4 B
Hx100% ,

1.4 %% SRA SPSS 19.0 A Hr gt . 114
PERERH xxs H53AR, A1) HLRECR ST AEAS ¢« K556 5
A2 W B R O 22 0 B, i — 20 P L BCR
LSD-¢ #5555 114G R R B (%) Feow , 4] F ik
FX KK, P<0.05 822 34 5812 X,

2 7% R

2.1 FARARXRIEARATIC L EE TARBE A
I, 2257 JGei 3 L (P>0.05) s ERAS 4URJ5 H IR
HEACIRFa] | HEE 30N 1) A5 3 e i 18] 2440 T ML
A, 22 BAGIHAE(P<0.01) . WA 2,

R2 PULEHE TARMKIEIRN L (vxs)

Tab. 2 Comparison of surgical related indicators between the two groups (x+s)

4151 % TR [E] (min) Arpihii (mL)  AREERHENE (D) BB () ARJFAEBERTE] (d)
R4l 40 125.25+26.34 111.72+33.34 3.25:£0.34 4.52+0.83 14.65+1.83
ERAS 41 40 124.2427.12 112.72+32.34 1.2420.12 2.05:0.34 9.14x1.21

i 0.169 0.136 35.260 17.420 15.880

Pl 0.866 0.892 <0.001 <0.001 <0.001

22 FRKu1/E InsRB o k& AKRAjWHAHRE &3 PABRET ARG InsRB HARBRE (=40, x+s)

InsRB KA R, 22 F RGITH#E X (P>0.05) ;R
J5 1.3 d Pidl B InsRB M 1 Rk 5 BRER, H
ERAS 2 & TR 4L, 2 5 A Gt 2# & X (P<0.05) ;
S5ARE13d M, RIG 7 dWHEH nsRB B HE
RETEE, H ERAS 41 & T8 4L, 2 7 B A St
FHEL(P<0.05), W3,

Tab. 3 InsRB protein expressions before and

after surgery in two groups (n=40, x+s)
415 AR ARJE1d ARJE3d ARJE7d
A 0.35£0.10  0.27+0.06*  0.230.04" 0.30=0.05""
ERAS 44 0.34+0.25  0.32+0.08* 0.29+0.10" 0.33+0.02%
Foyin/ P 11.370/<0.001
Foypy/ Py 17.261/<0.001
For /Py 5.264/<0.001

T AR AL, P<0.05; 5ARMAST 1d 4L, P<0.055 5
ARG 3 d HAEE,©P<0.05 ;5 5% MALRIILLEE,  P<0.05,
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2.3 FARAT/E 4 CRP K-Fxbt ARujHL4LEH
LK% .CRP KFAH L, 22 R TS24 7 L (P>0.05) ;
AT 1.3 d FLH B ik .CRP /K FH [-7F, H ERAS
TR, 2R EAGIFE X (P<0.05) ; 5K
Ja 1. 3d ME, RIG 7 d AL S 1B . CRP ZKSE 34
ik, H. ERAS IR T % M4, 2R A G il 2= 8 X (P<
0.05), ¥4,

2.4 FRAEM S E HOMA-IR K-Fxtit  ARAj
Wi 2H 5 5 1 2 HOMA-IR /K EAH L, 2 % B 41T
SR (P>0.05) K5 1.3 d P45 5 R (HO-
MA-IR /K- 7, H ERAS 48 T M4, 2 55 H
it L (P<0.05) ; 5 AR5 1.3 d M, K57 d

R4 PR TR U CRP ZKFX H

P2 R B 5 2 HOMA-IR /K2 FE (%, H ERAS
ML TH A, 2 7 BAGH2# 3 L (P<0.05) , U
%5,

25 FREHFAmEAABASI  KRIFIHEIE
T, B FILZE A T B IR e 2 5], W e R L WS 1 B
MR R IS 11, A A2 6 0R 12.50% (5/40) ; ERAS
AR A= WA PR 1 ), R 3 0R 2.50% (1/40)
ERAS 23 B K ARG T 0 AL 0 22 5 R G 1T#
=N (x*=2.882,P=0.089)

2.6 WHAEEHEE ERAS 4 % A S
R TR AL B2 RIS E L (P>0.05) ,
L3 6,

(n=40, x+s)

Tab. 4 Comparison of blood glucose and CRP levels between the two groups before and after surgery (n=40, x+s)

1fit 4% ( mmol /L) CRP(g/L)
2151
AT ARJE1d ARF3d ARG 7d ARHI ARJF1d ARJF3d AJF7d

O 5.19£0.64 9.34x1.46" 11.54£1.72°  6.17£0.11% 5.25+0.11 56.55+4.31*  118.25+£7.31" 65.25+3.31%°
ERAS 41 4.96+0.75 7.61£0.84*  8.61x0.83"!  6.26+0.10> 5.37+0.10 40.37+3.30*  82.37+5.30°" 52.37+3.30
F i/ Py 33.265/<0.001 45.254/<0.001

Fun/Pa 24.134/<0.001 36.450/<0.001

F o/ Py 16.045/<0.001 11.145/<0.001

T SAGUARRN AR, " P<0.05; SAHARSE 1 d Hir,"P<0.05; SAHARIG 3 d Hik, P<0.05;5 % M4 Rt 1 P<0.05,

RS WAUEH TARHG HOMA-IR BB ZACEXL (n=40, xxs)

Tab. 5 Comparison of HOMA-IR and insulin levels between the two groups before and after surgery (n=40, x+s)

J§ 5 % (mU/L) HOMA-IR
415 - .- .- - - . .
ENil AR 1d ARJE3d PN AT ENERN ARJF3d ARJE7d

WAL 8.35+1.31 30.55+6.31°  35.25+7.31*"  15.25+2.01*° 1.13+0.06 2.54+0.86" 2.54+0.72"  1.67£0.51%°
ERAS #H 8.47+1.30 17.47£3.30*  20.37+3.30"!  12.37+2.00!  1.18+0.05 1.91£0.44*  1.6120.53*"!  1.46+0.40
F i/ Py 25.543/<0.001 11.294/<0.001

F g/ Py 12.265/<0.001 15.594/<0.001

Fopi /Py 5.598/<0.001 7.454/<0.001

L GARAIARATHAEL,  P<0.05; 5ARLIAST 1 d 14, P<0.05; 5ALIAIT 3 d Hi, P<0.05; 5 H MALFMI H L, ' P<0.05,

F6 PIHBFWHBEEXIL [n=40, (%) ]
Tab. 6 Comparison of patients’ satisfaction between

[n=40, case( %) ]

the two groups

25 51 e DS AN R B
WL 23(57.50)  11(27.50)  6(15.00)  34(85.00)
ERAS 4 29(72.50)  10(25.00) 1(2.50)  39(97.50)
X4 2.505
PA 0.114
RIS o

B e T UL B R 2 — , A T
BRI B2 A0, 120009 14 A A 22 5 e 1T SR TR TR |
PR ZE A e H 2 L B AT AR A | 38 AL A5 22 Pl D K A
T SEARSK B AT A T KT 4 7 L R
T AR , 1R B4 R8O R ok Ay, 7 U 2 AR

H SRR . BAREE A RO AR W e, (HL R 5
ARAEATRADIRAN IR L, S 18 2o 1 R 2 W
REIRBOR SR E AR R NRT R
AAETA AT T LR R a7, Hh ARG
TR R BRI I3 (BT ARBTG5 i ok
— R HNBIFE LT, 51NN, o B A DIRE |
TBEIRE R 5 Z AT LA SR &2 T 3 ol — R 11 B2
W], 4 AT A AR S BN R IR R H IR RIR Y7
R R )

ERAS J2& B2 JU+4RAU i ) 22 4% Kehlet $2
H SRR IE R o7 1Y BE Al b St Y — RS e
KA 2B 1005 3, X B E AT R e A R A
B HRN SHOIAT S, L R AT AR BE S LR
W, B2 B ARPLRE AR AL . ERAS S 14 5 it AT ek /D>
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A5 I EAE W KA AR BERT R], BEAKFR A BE KUK,
HArpk D BEyr 2% 1, 838 78 H LB GBI
AP RBIRSE AL, SR ] ERAS B, ARG
URHEACHT [ 2E 1yt e 1] AR5 AR BE s [R] 4408 5 A
FEIAR A 8, HORJS I &RE & AR B, A T B
Fio AHSCHFSY 7R , ERAS AR 0] FEAG T AR o i 114 A1)
P VA K NN, PR EE B R e RE DI RE , ik /D R E 1Y)
B AR T IR T S s B 18], b s B i 2
A IOE & A i e IRE N DL /¥ - R N e
LRI —%. B ERAS HIAR M BIG Y v 12
B RS MR L RCR W F B A B s ] e
5 mIEe, bR R R

JiR & 2 —Fh B R, A i i B o AR
I, S0 2 A ) B 1 B o e T, DT 5 1 AL
PR R R 20 MR R LA s ™ ey
RIPURAE 5 RZAE A A48 B L RURERRAL, 51 &
i 5 RN RE S0 S EER IR e PR R
i B R A R R R IR SR L I T
8 AR R S5 I AR % A, 5 i) ) 26 A LA M 2R
EDCN [ O A R i N = 87 9.0 B Y A=~ <1
PEHEVERT, $Em RAEM &A=, InsRAE M —FPRE L A,
HOZ WA o WIEAIFTAS B 0 SEAE S i U SR A4,
B AR R B AR 1, BT S S AR, KR
ST RE InsR AL 5 R A5 5 AL, 51 R B E R
BEWPI A CRP SR VEM RORE i iR F 41
AP N EY . AR ER, K5 1.3.7d
ERAS 7 & % InsRB 7K 75 T8 FLAL & &, .
CRP 5% 2 HOMA-IR /K% 7% ML 41 2 % , ERAS
2 A B URHEAC RS ) | A B TR A e R ] AL T
HALA B, BT R W R AR BB, AR
7R, InsRB ZKP-FEAR, 1B  CRP B 2 (HOMA-IR 7k
ST F i, AR AR I R AR AR R 1 S K
B FPUARRE T, R R E W E A
WREERS Lk bFoy —2. £ ERAS [l A 14 21
TRYT BRSNS BB RS IS AL, B AR A 1) R A=
B ARRAEBERT ], IERAR S B o

25 F AR, T ERAS B AHT AR 10% 3 %5 1
CE Sy e NEE e AN N & ey N T i
P, D RAE R KA PRI, B AR T
B o AHEARTT TR AREA S50 AE B g 1B rl B
AFAE—E IR , A7 7E — 2 1 Jmy B, H AR R HLAA
YERIMLEI AT 0B, PR G 7 e 2kt — 2B E 5T o
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