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Effects of Enteral Nutrition Solution at Different Temperature on Gastrointestinal Complications
in Patients Undergoing Radical Gastrectomy

SHANG Wenjuan, CAO Qinhong ( Dept. of Surgery of Digestive Oncology, Jiangsu Provincial Hospital
of Traditional Chinese Medicine, Jiangsu Nanjing 210029, China)

ABSTRACT OBJECTIVE: To probe into the effects of enteral nutrition solution at different temperature on
gastrointestinal complications in patients undergoing radical gastrectomy. METHODS: Totally 180 patients undergoing
radical gastrectomy admitted into Jiangsu Provincial Hospital of Traditional Chinese Medicine from 2018 to 2019 were
extracted to be divided into the the low temperature group, body temperature group and high temperature group via the
random number table, with 60 cases in each group. The low temperature group was treated with enteral nutrient
solution below body temperature ( from 33.0 °C to 35.9 °C), the body temperature group was treated with enteral
nutrient solution close to body temperature (from 36.0 C to 38.0 °C), and the high temperature group received
enteral nutrient solution above body temperature (from 38.1 °C to 42. 0 °C). Differences of gastrointestinal hormones
[ gastrin ( GAS), motilin ( MTL) and cholecystokinin ( CCK) ], intestinal mucosal function [ diamine oxidase
(DAO), D-lactic acid ( D-LA) and lactolose/mannitol ratio ( L/M )] and the incidence of gastrointestinal
complications of three groups were compared. RESULTS:. After 3 and 7 d of treatment, the levels of GAS, MTL and
CCK in the low temperature group, body temperature group and high temperature group were significantly higher than
those before treatment, and the levels of GAS, MTL and CCK in the body temperature group were significantly higher
than those in the low temperature group and high temperature group, with statistically significant difference ( P <
0.05). After 3 and 7 d of treatment, DAO, D-LA and /M in the low temperature group, body temperature group and
high temperature group were significantly lower than those before treatment, while DAO, D-LA and L/M in the body
temperature group were significantly lower than those in the low temperature group and high temperature group, with
statistically significant difference (P<0.05). The incidence of gastrointestinal complications in the body temperature
group was 10. 00% (6/60), significantly lower than 33.33% (20/60) in the low temperature group and 26. 67%
(16/60) in the high temperature group, the difference was statistically significant ( P <0.05). CONCLUSIONS,

Intestinal nutrient solution close to body temperature (from 36.0 C to 38.0 °C) can effectively improve the
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gastrointestinal hormone and intestinal mucosal function in patients undergoing radical gastrectomy, which is beneficial

to reduce gastrointestinal complications.

KEYWORDS Temperature; Enteral nutrition solution; Radical gastrectomy; Gastrointestinal ; Complications
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Tab 1 Comparison of general data between two groups

il % NG IR s/ “Fi NS R A &/ FARRME/
Ltt) /il (11/10)/f 2B/ (%£5,%) (x£s,kg/m?) (xts,cm) (xs,ml) (xs,min)

IR (n=60) 38/22 26/34 12/28/20 55.1427.55 22.2242.91 5.73+0.76 156.27+18.24 209. 78+30. 58

KR4 (n=60) 33/27 21/39 14/24/22 54.87+7.48 22.06+2. 81 5.690.72 154.52+18.61 207.91£30. 08

R4l (n=60) 34/26 22/38 10/27/23 55.79+7. 61 22.51£2. 84 5.810.79 152.46+19. 51 206.42+29. 24

Yt 0. 960 0.987 1.052 1.045 1.167 1.102 0.874 0.824

P 0.327 0. 320 0. 286 0. 148 0.122 0.135 0. 191 0.205

2 X LB PAE S E M )5, ARG 1 AT
B SRR AW (TPF) (HUA% : 1 keal/ml) 45 1 H 2y 250 ml/d, 5
2 HA 500 ml/d, 5 3 HH 750 ml/d, 55 4 HA 1000 ml/d, %6
5~7 H 3y 1500 ml/d, i i 8 55 5 4 A0 MR B 4 A
20 ml/h FFERTEWIEEHIZE 80 ml/h, 5 G £ IR B — Rk
P TR A AN T A, P R R LR A T IR T HGEL
N EFRRIT , BB TN 33.0~35.9 °C; (RiRALERH
28T 3 T MR N B SR OA T, BV R O A E 36,0 ~
38.0 C; BBl 4T TR 8 0007, B 55
WMAZE 38. 1~42.0 C (IR 1 i Fo g — b, Oy B 1
WFSEIR I8 R IR BR IR R 2 0 20 4) 2
1.3 WMEIEHR

WLEE = 20 B % B I KT W kIR D R K 8 i - & o
KA. (1) B E . T e Raiasy 3.7 d Jefhius %
SRR BRI 3 ml 42 B3 (3 000 1/min, 10 min) J& , 3R
SR 2 I B K 55 9 3R ( GAS) LB 8% (MTL) R4 U4 %
(CCK) K, 50 & 20 |8 )N 5 5 A o e R A RS Al
(2) FHBE IS RE . TIRI7 T AT 3.7 d i HUR & 41 8 0 ik
1 3 ml F43 B3 (3 000 /min, 10 min) J& , 3R FH 4 66 s
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AT L8, 2 F TG L (P>0.05) ;IR 24 Al 2 K
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BEFIGRA HIRA, FREREFI¥E L (P<0.05),
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%2 FASREBFHIS GAS KT (rs,ng/ml)
Tab 2 Comparison of levels of GAS between two groups
before and after treatment (x+s, ng/ml)

j GAS
il wrm_ wisde e ¢ F
EIRA (n=60)  98.45£10.58  112.67+13.58" 123.75:14.52" 42.372  <0.001
KR (n=60)  97.38£10.14  130.64215.61°  142.36£17.67° 38.655 <0.001
BIRA(n=60)  98.85£10.76  114.89+13.97" 125.67+14.82" 46.247 <0.001
F 0.953 16.372 21.357
p 0.170 <0.001 <0.001

SRS ITILAR, "P<0. 05 S IRIEA AL, "P<0.05
Note; vs. the same group before treatment, “P<0.05; vs. the body temperature group, "P<

0.05
£3 WABHEEITHIE MTL 7K F L% (x+s,ng/ml)

Tab 3 Comparison of levels of MTL between two groups
before and after treatment (x+s, ng/ml)

MTL

Hibil AP - - - F p
" TR Sl

RIRA (n=60)  214.71£24.68  256.72+29.63" 272.67+31.57™ 37.515  <0.001
KR (n=60)  212.34£23.27  296.64+32. 84"  342.58+38.72" 56.542  <0.001

B4 (n=60)  216.05425.12  250,27+30.27"" 276.05+32.05"" 41.254  <0.001

F 0. 896 15.572 23.815
P 0. 185 <0.001 <0.001

AR AT, "P<0.05; S{KiRALILE, "P<0.05
Note: vs. the same group hefore treatment, *P<0.03; vs. the body temperature group, bp<

0.05
£4 FEABZBEFHE CCK AT LLE: (xs,ng/ml)

Tab 4 Comparison of levels of CCK between two groups
before and after treatment (x+s, ng/ml)

. CCK
il wrm_ wisdes e+ F
fCRA(n=60)  11.57¢1.58  14.28:1.78"  15.79:1.87°" 43.328  <0.001
B4 (n=60)  11.28+1.54  17.22:2.08  22.35:2.62°  63.278  <0.001
ERM(n=60)  11.63:1.62  14.5:1.81°"  16.05:1.92"" 46.270  <0.001
F 1.212 18.634 25.239

P 0.113 <0.001 <0.001

- SRALRITHTILER, *P<0.05; Sk, "P<0. 05
Note; vs. the same group before treatment, “P<0.05; vs. the body temperature group, "P<

0.05
RS WHEBFEBTHEIE DAO KF b (x+s,kU/L)

Tab 5 Comparison of levels of DAO between two groups
before and after treatment (x=s, kU/L) )

. DAO

Al wrh wdr wwrag L F
4L (n=60)  5.2620.62 382053 2.95:0.51™" 52612 <0.001
KIRA (n=60)  5.33:0.64 3.180. 46 2.17£0.37*  75.972 <0.001
Pl (n=60)  5.28+0.59 3.670. 51" 2.86+0.47°"  58.924  <0.001
F 1.129 20. 367 25.961

P 0.129 <0.001 <0.001

AR, "P<0.05; S {KiRALILE, "P<0.05
Note; vs. the same group before treatment, “P<0.03; vs. the body temperature group, "P<
0.05

R FIRIRLL Y 33. 33% (20/60) Fl 5 i 41 11 26. 67% (16/60) ,
ERBAHITHE X (P<0.05) , 1.3 8,
3 iTig

BRI R PR T B, Z A S
P R, EECE R A IS TR R B 8 TR R ARA M TR
B AR, B ARG DI 5 B 0 e B R e k4l
AU, % B A8 T E WA, BREARE S H B o6
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#®6 WHABERTHIE D-LA /K FEELE (25, mg/L)
Tab 6 Comparison of levels of D-LA between two groups
before and after treatment (x+s, mg/L)

. D-LA

A I A TR AR T
RH4l(n=60)  14.37£1.67 9.81£1.28"  8.21£1.16"  49.361 <0.001
TRiHAL(n=60)  14.45¢1.72 7.25+1.11° 5.82¢1.02°  68.375  <0.001
FRAL(n=60)  14.34x1.65 9.67:1.24™  8.06:1.13"  55.284  <0.001
F 1.247 19.342 23.28)

p 0.106 <0.001 <0.001

- SALRITHTILER, *P<0.05; 54 ILE, "P<0. 05
Note: vs. the same group before treatment, “P<0.03; vs. the body temperature group, bp<

0.05

x7 WMABERTAE L/M LB (xs)
Tab 7 Comparison of L/M between two groups
before and after treatment (xs)

u /M
Al W wdn wrag ¢ F
4L (n=60)  0.6820.17 0.35:0.08"  0.28:0.06°  68.642 <0.001
k4l (n=60)  0.70£0.18 0.25+0. 05 0.180.04* 91352 <0.001
P4l (n=60)  0.67x0.16 0.33:0.08"  0.26£0.06™  75.337 <0.001
F 1.278 2.571 29.637
P 0.101 <0.001 <0.001

5 AT, *P<0.05; SRRALIEE, "P<0. 05
Note; vs. the same group before treatment, “P<0.03; vs. the body temperature group, "P<

0.05
*8 WHEBEBMEHELELZEBRILE[FI(%)]
Tab 8 Comparison of gastrointestinal complications between

two groups|[ cases( %) ]

4 Jilk A Wk RREER At

EE4(n=60)  3(5.00)  9(15.00)  5(8.33)  3(5.00)  20(33.33%)
R4l (n=60)  2(3.33)  2(3.33)  2(3.33)  0(0.00) 6(10.00)
BilAL(n=60)  4(6.67)  4(6.67)  2(3.33)  6(10.00)  16(26.67")
X2 0.070 5.673 2.105 6.316 9. 689
p 0.402 0.017 0. 147 0.012 0.002

VE: SRR AL, "P<0. 05

Note: vs. the hody temperature group, “P<0. 05
B AR D 1 30 B 25 SR 3R g BRI AEE A AR AR, AR T B R
AVJ(‘/E{S-M .

R R M e B 5 2 25 A 1) € s o SR A R 4 M o R
TEHE) i N E R R e T Pl O 4 T Y 7R R R AT
B SCRHAYT  RWIT U6 I 8 IR0 Y7 AT 2 HE Il TR 5 A
BT OB WA AP R G, A R TR RS AR . A
WFRER B, R A E SR 8o T T B HIE ARG, A F
TR B T T80T 3l B 1 i g TE AL e B R T B, %o I R
# B IR K Biit 8 W 8 It & e B B R . A
MR , i PN R B CR 15 7 IR WO BE R DR DG, 7 58 i
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WD B g N B A R A A R R B
BENEFRIRELL 40~ 42 °CE, v g H 3 01 F b
ifedEbn A D TR SR SRR . RS R R,
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7 d J5 1 GAS MTL 1 CCK KB fab 25 TR IR | e L2 5 IR
20 AR K s R B IR YT 3.7 d JA B9 DAO(D-LA Fil /M
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