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Effect of w-3 polyunsaturated fatty acids on recovery of autonomic nervous
system and intestinal function after laparoscopic colorectal cancer surgery

WANG Gang, XU Pengyan, ZHAO Xuvan, WANG Haifeng, GE Miaomiao, PAN Huafeng, JIANG Zhiwei
( Department of General Surgery, Affiliated Hospital of Nanjing University of Chinese
Medicine /Jiangsu Province Hospital of Chinese Medicine, Nanjing 210029, Jiangsu, China)

Abstract: Objective To assess the effects of w-3 polyunsaturated fatty acids on the recovery of autonomic nervous
system and intestinal function after laparoscopic colorectal cancer surgery with the assistance of heart rate variability mo-
nitoring devices and continuous bowel sound auscultation recorders. Methods A total of 126 patients who underwent
laparoscopic radical surgery for colorectal cancer at Jiangsu Province Hospital of Chinese Medicine from February 2022
to June 2024 were selected and randomly divided into an observation group and a control group, with 63 cases in each
group. The observation group started oral administration of an enteral nutrition preparation containing -3
polyunsaturated fatty acids ( Supportan) on the first postoperative day. The control group initiated oral administration of
a conventional enteral nutrition preparation ( Nutison Fibre) on the first postoperative day. The study observed indicators
of intestinal function recovery (time to bowel sound recovery, time to first flatus, length of postoperative hospital
stay ) , heart rate variability indices reflecting autonomic nervous system function (SDNN, pNN50, LF, HF, LE/HF) ,
stress-inflammatory markers (CRP, IL-18, IL-2, IL-6, TNF-«, IFN-vy), and the occurrence of postoperative compli-
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cations. Results The observation group had earlier recovery times for bowel sounds, first flatus, and first oral intake

compared to the control group, with statistically significant differences (P<0.001). On the first postoperative day, the

heart rate variability index pNN50 was higher in the observation group than that in the control group (P=0.031), and

on the third day, the heart rate variability indices SDNN, pNN50, and HF were all significantly higher in the observa-

tion group than those in the control group (P=0.006, P=0.012, P=0.031). On the third postoperative day, the levels

of stress-inflammatory markers CRP, IL-13 and IL-6 were lower in the observation group than those in the control group

(P=0.032, P=0.035, P=0.001). There were no statistically significant differences in complication rate after surgery

between the groups (P=0.767). Conclusion -3 polyunsaturated fatty acids facilitate the recovery of intestinal func-

tion after laparoscopic colorectal cancer surgery, maintain postoperative vagus nerve function, and mitigate systemic in-

flammatory responses.

Key words: Laparoscopic radical resection for colorectal cancer; w-3 polyunsaturated fatty acids; Gastrointestinal func-

tion; Vagus nerve; Heart rate variability monitoring; Continuous bowel sound auscultation records
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acid, PUFAs) AJ LA 24 A4 il £ 2 A 5 1) 28 B, A
T3R5 48 PR ) 2Rk | AR BTRHR SE S W A S i i
REFPE RS Rk, RG24 F DR & A o-3PUFAs
(1497 PN 8 SRR AT e 23 U I 2 1Y) 8 E R, DA T
IRBRHE AR IS P Re R 52 1 B 1, 4K 1 -3PUFAs
R T A R S i R S B A R i ) g
WA, MANIIEG . AR FE N TR fe 0348 Rk al
SRR AT DA LG 5 W s 25 B B T 5 A A
A w-3PUFAs M P48 S 50 2 0 B4l B
ARG ok W 2 g D Ge K &2 0 5% ), B AE )
@-3PURAs X R TE M 22 (4 R 98 SR A Sy i 91 422 ) B
oD ReVk 2 B S AEALE], oA -3PUFAs W H T
25 HIE ARG A D) B e 2 B LR AR

1 #ABETE

1.1 —fEH

CHR 2022 4F- 2 H—2024 45 6 J IT.95R 44 H 5 B
BAMRHIGA Y 135 (11245 B T AR S H o 5T
R AW ANAL 126 G, RJEARYs BEHLEC 793 i

P SR S X IR, B4 63 ],

YN ABRUE AT e B 2 45 SR R 2 W7 R 245
i s B 5 18 ~ 80 %7 ; TG i F- R2K ZAIE, #:34)
FAREH; ABESMAR,

HEBRBRIE 8 s B 25 B9 T AR b sloR 5
FEE IR RAE ; Wl BT RSO T IE R R A
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1.2.2.2  DFRASYEIEFR TNF-a \IFN-y) ,

L3R AR M (heart rate variability, HRV) f&— 1.2.2.4 ARIGIHEAE
Fh s W ] S0P 2 R G0 1 S R Y D RE A LA 4 e P AH BB R JE O &OIE & AR O, Gl it

b, A 5% 28 38 X 2 280 F I SR A (B Clavien-Dindo /M85 3 & E /- F A2, AR P41 R
TESO10, b7 #E . 20172210062, R B AMEIF R FIRRIER A%,
FABRAFD) WG T B3 A AT AR A A 29 1 em AL, 1.3 SGitFEaE
Tk 45° LR 60°, KH SPSS 27.0 #ft, 1EAS 5 A i BB

PEMFEAR T BEAAE OS5 S OF RR xesFon, 4R BRI S REAR ¢ K5 AR IES 7
[6]) #H #15 #E 2 ( standard diviation of NN intervals, TR M( P, , P ) s, 1] FL R FH Wil-
SDNN) S Bt [ T 3R 4 FHSE RR 222 KT coxon BRAKL S, THE 7RI LB R 7R, 4L 1] HL R
50 ms WY EUUT 5 H 47 kb (percentage of difference Hx* K56, KK a=0.05,
between adjacent normal R-R intervals exceeding 50
milliseconds, pNN50) Sz Btk 2 #h 28 15 M ; @438 5 2 4 R
BARINT)E (low frequency, LF) Sz A2 B 28 0%
PE BRI (high frequency, HF) et E R 2l 2.1 —MER
P ARSI R/ 25 9 D) % ( LE/HF ) [ W 52 Je ARl 22 PHZH R AR M ASA 432 T AR F
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Table 1 Comparison of general information between the patients in the two groups

L0 WELH (n=63) XTHRZH (n=63) t/x*/Z P
A/ % 63.00+10.32 65.43+10.50 -1.309 0.193
PRI/ 4 41/22 42/21 0.035 0.851
ASA 53/ n( %) 0.864 0.353
|3 43(68.25) 38(60.32)
%% 20(31.75) 25(39.68)
FARIAL/ n( %) 2.509 0.474
1245 16(25.40) 23(36.51)
et 2 14(22.22) 11(17.46)
ARG, 16(25.40) 17(26.98)
=17 17(26.98) 12(19.05)
FARETE]/min 143.17+25.07 138.71+28.03 0.940 0.349
A I /mL 40(20,50) 50(30,50) -1.552 0.121

AR TR RN IES A TR SERE SR FAMSIAEA ¢ K560, M9 ASA 438 T ARIBAA BRI A %, R
Fp UL A AR IE A AR T R, SR FH Wilcoxon FR ARG S

22 R EIEIRILE (P<0.001) 5 A J5 15 e i 18] 22 5 T 4e i 22 5 L (P>
S IR AL A S IS E K IS 18] R 0.05) , L3 2,

JEE UCHE S 8] Y 2 A, B B SR R
Fe 2 WLERALA BRI # R JE A Sy RIS 1 00 H e

Table 2 Comparison of postoperative intestinal function recovery between the patients in the two groups

FAThREMK 5 F8 H MEH (n=63) XFHEZH (n=63) Z P

JiA g & Yk 52 15 [B] /b 19(13,24) 30(25,32) -6.356 <0.001 "
B IRHES B E/h 25(20,30) 35(32,37) -6.490 <0.001°*
AEEBERE/d 5(4,5) 5(4,5) -0.980 0.327

T M PRSI ) | R ) AR S A B RBO AR IE 270 A R BURE, SR Wilcoxon BEAIG S ; 50 IEZLAALL , "P<
0.001,
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2.3 HRV iERELE 53 K, AR .0 R AR BV FE bR SDNN  pNNSO  HF
RIGEH 1K, WEL O FA T F8 FR pNNSO BH WE XY, 25 EHSRIT¥EX(P<0.05),
WETXRA, ZR A S ¥E X (P<0.05); R5 W3,

23 MERYIRIXT R HRV 845281017 Dl EL 8

Table 3 Comparison of the variation trends of HRV indices between the patients in the two groups

HRV f5#5 WEEH (n=63) X HRZH (n=63) 4 P
SDNN/ms

ENIRIPS 112.79(83.69,131.23) 111.27(93.97,142.40) -0.920 0.358

YNEEBIPN 74.60(53.45,87.75) 77.01(57.83,92.32) -0.688 0.491

ARIGH 3K 107.35(89.23,129.19) 97.13(72.30,105.66) -2.754 0.006"
pNN50/%

ENIRIPS 9.88(5.10,13.36) 9.55(7.38,15.07) -1.127 0.260

ARIEH 1K 6.81(4.49,8.88) 5.01(3.20,7.31) -2.157 0.031°*

ARIEH 3K 9.26(5.83,13.40) 6.88(4.55,9.67) -2.501 0.012"
LF/ms>

AREG 1R 475.64(361.53,627.59) 466.7(385.73,576.62) -0.410 0.682

INEE BN 314.79(225.59,406.79) 279.97(220.89,392.15) -0.932 0.351

ARIGH 3 K 400.30(315.76,500.66) 368.86(320.35,479.66) -0.688 0.491
HF/ms’

ARHET 1R 365.01(290.82,454.61) 377.6(327.33,469.64) -0.861 0.389

RIGH 1R 317.28(238.44,417.51) 305.6(261.23,359.79) -0.847 0.397

YNEERPN 362.60(302.36,446.02) 323.49(257.80,396.44) -2.154 0.031"
LE/HF

ENIRIES 1.32(1.11,1.46) 1.200(1.06,1.34) -1.571 0.116

YNEEBIPN 0.95(0.87,1.06) 0.88(0.75,1.06) -1.564 0.118

FNEERIPN 1.10(0.98,1.22) 1.15(1.06,1.38) -1.308 0.191

AR LR ARG 1 K ARG 3 KW HRV #5845 SDNN pNN50 LF \HF \LF/HF ¥R E& A1t 5k, R H Wile-
oxon FRAIRES ; S5 X BRALAH L, © P<0.05,

2.4 REEIBFRKELE B (P>0.05) ; RJG5 3 KMEEH R 4545 CRP,
RET1 RFARIGE 1 K, AR CRP,  IL-1B.IL-6 KX TR RAH, Z R AL it% 5 L
IL-1B IL-2 .IL-6  TNF-a . IFN-y ML 22 R LG i 2% (P<0.05), W4,

K4 AL BRLL B SAT IR AL A5 B0 UL

Table 4 Comparison of the changes in inflammatory indices between the patients in the two groups

ARG RIEFGIR MEEL (n=63) X HEZH (n=63) z P
CRP/(mg/L)
AR 0.63(0.50,2.64) 0.68(0.50,3.23) -0.298 0.766
RIEH 1R 37.09(26.61,65.5) 34.80(19.86,74.85) -0.559 0.576
YNEEKIPN 36.8(12.93,66.37) 45.30(32.65,80.74) -2.144 0.032"
IL-1B/(pg/mL)
AHT 10.13(5.12,14.38) 8.36(3.16,14.15) -1.459 0.145
ARIEH 1K 9.61(3.93,15.24) 12.82(5.73,16.56) -1.535 0.125
ARIEH 3K 7.08(3.32,13.39) 12.48(5.65,14.11) -2.113 0.035°
IL-2/(pg/mL)
pNill} 2.20(1.84,2.67) 2.12(1.80,2.48) -1.525 0.127
RIGEHE 1K 2.23(1.86,3.26) 2.26(1.85,2.51) -0.876 0.381
RIGH 3 K 2.08(1.65,2.65) 2.29(1.82,2.52) -0.444 0.657
IL-6/(pg/mL)
P N:] 3.13(2.21,5.39) 3.30(2.21,5.50) -0.098 0.922
VNEERIN 12.48(8.67,31.73) 17.19(7.4,58.24) -0.866 0.386
RIGH 3 K 7.20(3.50,11.99) 11.60(6.33,21.84) -3.279 0.001"




40 R OK F o M (E W 63 &2 M
S
RIG RAETEBR WML (n=63) X REZH (n=63) z P
TNF-o/ ( pg/mL)
AT 1.41(0.99,2.52) 1.59(0.83,2.35) -0.820 0.412
YNEEBIPN 1.5(1.02,1.91) 1.33(0.89,1.99) -0.939 0.348
RIGH 3 K 1.46(0.91,1.88) 1.33(0.52,1.88) -0.403 0.687
IFN-vy/(pg/mL)
A 6.31(3.75,10.76) 6.95(2.80,10.12) -0.644 0.520
RIFH 1K 6.3(3.05,12.25) 6.68(2.79,9.57) -1.005 0.315
RIGH 3 K 7.53(3.83,11.68) 7.85(3.32,12.02) -0.239 0.811

L ARET 1 K AREH 1 R ARG 3 KIUKLAEFEFR CRPIL-18 IL-2 IL-6  TNF-a IEN-y ¥ M E &M i %ok, %

Wilcoxon BEAIGEE ; 5% IZLAH L, "P<0.05,,
25 REHEZEXRERBR

Clavien-Dindo 43+ 2% T, WLEL4H A 1 #il T 2% &
HZBEARSG YA O, IR E N T Sk
M IFEMFI RS B s PRAH A TEM) A FEE 0 IR i
SEIH I RAE R AR AR RS IF RAE R A= R T
GiitaE 225 (P>0.05) , W% 5,

5 ARG IFAAE 732 L ( Clavien-Dindo 734 )
Table 5 Comparison of the postoperative complication
classifications between the two groups (based on the
Clavien-Dindo classification )

WML XA,

IREAE SR (n=63) (n=63) X P
Clavien-Dindo 43%%/n( %) 1.143 0.767
1% 3(4.7) 4(6.3)
I 3(4.7) 3(4.7)
12 1(1.6) 0

L ARJF I RAEA 2 LB RO B F xR
3 3 i

POI & I8 # F AR J5 & UL B I 3 & 5E , AR
J5 B Wiz s i AR, vl S B R WA 08
VI e 45 I & 5 0 38 in AR J5 A B B[] 9 4
RS iz s RE A PK 2 R I T R 15
J& B SCEE 2R PR [ P b2 35 R S S % D ag
B RS B) THF AIR YT 0T T AR B T S i R A AT,
Hrf ERAS 3l i {0 A A B B AR R A A
PR A B JE G sh A1 R 2 O R A DA i, DS
FEI TP A J 1 384 S vy Al POIT, g ik &% i e R e R
B P BATRRTIRFSE SR, B ERAS &
Ji AR 38 S T AR 52 216 YA B oK £ I ] B g B2 i
AL SO R UEAR G i T e R R E 0 LA
Z N E T2 ERAS DR Z — , t 2 e kAR
IEL I AP S iy 2 e IV N =R
YRS M B SR ANE AT LA g Ty Rk 52 ) (e B2 17 i
HREARUR W) & SRR G IF R 0 kA2, 46

A5 A B gt

POI 5 %2 [ B A B2 ML R BAE A TE 5 i R
HI I [ G A M IR , RO R A I, IR
SEAE T HP A 20 R BRLAZE 200 i R A N T AR L
JZ2 ARG T ILZ A A, B — A AL R R
GURRER IRES T T LA 4 D fe , e A 8L i
TEIE S DI REIR S BT 2, DRIk, 300 i B L) S I
MR POL (14 SR W, 2K ZE B 28 6] 5 i 1 1A
o2 3 IH B BB BT AR 38 42 (cholinergic anti-inflam-
matory pathway, CAP) KLY, Yk EMEtE A
LFYESZ BN AN PR - B0 S5 L SR 15 BB ik
ST 2R P2 A%, TR A A 2o 5 A ek
CLF YA T A, B A H LR ) T A 38 B S
(A5 7 T M A R RLIDE 0T, 1 A R 2 CAP (1§
. WiE N E ML A 2 SR 2 B
B8 ( acetylcholine, ACh) , ifii ACh 2414l {2 4 i
NF-kbHl p38MAPK B3I , AT/ 5 Pk K-/ &
BT AR SRS T T D ek S e 22
RO I 290 R At 5 28 A M P ) o7 R L BRI
5% & («7nAChR) , 1] JAK2/STAT3 {55 i % tH
o7nAChR Fit /i3, BRI 5, AT LASGE S 1 i
B, 0 B A0 A 28 A0 B R - A = A R, A
TR B PR AR v B R S R i R, ILAh,
E I HAMR AR R IESTRAE T, T B -1
R-YF 1 B, 7 32 30 288 b2l AL 4 RS
FECE RO K BRI 2P
PR P 22T Al 28 S [5) J00 A8 I b 2, LAk B4 400
ML B2 B b AR R AZ ARk £ Tk IR, 2, Tk A s S
B WM ) o7nAChR 45 2, W T 400 skl 9L B
Ji TNF-o, 9808 RE K>, PRI, SR8 4 v ok
PR IR PR B AR E SN SR AR iR I A D g
EARFB,

ATV LS R B, FARBM LSS EiEA
JG A B BRI B RRAC, RYEH i R
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WS EEK, RERBMATHORSA o3
PUFAs 7 98 F= 71, AR5 0 848 S MR s 48 A
pNNS0 ik FE bR HF 2707 & 0 i T 5% B 4H | A
K IL-1B \IL-6 7K VA B b A REAIG , AR T s 5k
SR AR B VR A ()2 B S B RO R
AR SR A AR pNNSO FAT sk 46 A HF 2448 %5k
SERIZE IS E , DL -3 PUFAs J2 i o il 2k 76 b
ZEITE P PO B RET 2 5 D T R T
o BRI, TR B2 POT f & A= K 8, At 0t s i i
MURRESR . Yi A AL S R ST, BAE T -3
PUFAs HCH ™) — 1 Z k7S ik (DHA) g i
3 POL M B 5t et 10, DHA FOBt R ML 2 38 ik
TG T AR A T A L A WRA SZ AR R R 1,
IR FFRE RE AN IR A2 2 508 TL-10 R SEEL , e
A BB 20 A I8 Y TL-10 S0 1215 5 & 1 WISP-1
{55 W AR B bR Y 58 8. La Rovere XA T
HRV W2k e #2876 P, 8 T -3 PUFAs X2k
FEMZRREER , 5 A B o-3 PUFAs A &=
L5 RR PR I I M B IE A G, /E 5 HEWT -3 PUFAS
REARR T 440 N A O M5 529 1 DR 2 3 3 ) 8 i
EMZARE Y A S IrSE o, BRIk E
P T AR /N BRULZ P ik 40T 2 i B 1 40 B )
SEAR U M R T I R, TR T B R IR
(4 Wiz sh T REROIR A Y VA ol o 8k A b
TE ) R BE B AT LU PR R 1 7= A (BRI
PR_EATHSRARMERE T N, 3 1T R A2 P Sy Fi ol ik o
P28 T e PR S B mp O X LA St AT 0%, A S5 IR
A -3 PUFAs 1l 8 38 26 51 5 T 520, A4 iR
J W DI RE A K 52 B 0T 1 LB

TR BT AR A SRR T AT
B0 iIC AL E LN T2 e R
ASCoR A L - AR B R 3 T B 22 1) T BE RN A S 5 Pk
B, X -3 PUFAs Hll 30K 2E #2808 R 0
N SR DI RE MK AT T % WA, DOk
EMLHRZH Y T -3 PUFAs 5% POI Y4
KA, ARBFFRESL T POL Wil &5, A B IR
POI 1 ilfs RAF ST BRI T WD 7 ik 2 1 S 4%

4 & it

S B F AR A PR i 2 2 TR T, RS
WA REBE AR SR 2 M8 3 TF A 8 UL 1% I &, [ B
MR AR S5 I R AE & AR SRR T R0 S &R,
B IR P9 785 35 2 ERAS 7 R0 LR, AT L
TR IhRE B & 5% POI, &4 -3 PUFAs [

Jo P 5 T AU R SO, AR P 8 i (P A2,
TEAENL AT R 3 0 ke P 2R S B, -3
PUFAs 38 2 401 38 ok S 4o 22 412 1 B o) R %) e 2 76 Ifa
PR ) TS0t EASHE T N . ASBIFSE Ik T fih 28
REME M -3 PUFAs {2 1 i Th BE VK &2 B9 4 FH
S AEALE A — AU E (B A AR AR A |
Bz E IR IIEAR AL, 75 S5 TR U
KA — 2 0 AR AR AR TS

SEH
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