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[ Abstract] Objective To observe the effects of -3 polyunsaturated fatty acids (PUFAs)
on the recovery of autonomic nervous system and intestinal function in patients who underwent
robotic gastrectomy. Methods The patients who received robotic gastrectomy from January 2021
to June 2022 in Jiangsu Province Hospital of Chinese Medicine were selected and divided into
the experimental and control groups. The experimental group received oral intake of the enteral
nutrition formulation containing -3 PUFAs (Supportan) starting from the first-day postoperatively
while the control group received the conventional enteral nutrition formulation (Nutison Fibre).
The indicators of intestinal function recovery, heart rate variability, inflammatory markers and early
postoperative tolerance to enteral nutrition were observed. Results A total of 76 patients were

enrolled in this research, each 38 in the experimental and control group. Compared to the control
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group, the experimental group showed earlier recovery of bowel sounds, first flatus, and first oral intake, as well as

a shortened postoperative hospital stays (P<0.001). On the postoperative day 3, the experimental group showed
higher SDNN and HF than those in the control group (P<0.05). The levels of stress-inflammatory markers IL-1§

and IL-6 in the experimental group were lower than those in the control group on postoperative day 3 (P<0.05).

There was no statistical difference in the rate of adverse reactions to early postoperative enteral nutrition between

the two groups (P>0.05). Conclusion -3 PUFAs facilitated the recovery of intestinal function following robotic

gastrectomy, potentially through the mechanisms that enhance postoperative vagus nerve function and mitigate

inflammatory responses.
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HLES N B ERIGEAR; @AES AN, HERbr
e OPLES AN BT AR aR 5 3™ 8 I L AE;
QO BT AR PN OMAA B mTFARY;
@A J5 I g WIS B . HRV 4555 M5 BN
SERE 5 (X W8 28 A Ak ek Sl Rl A 0 34 %))
TR AT 5 @B DB AN 2 al B AT B PR -
AHIGE C RISV ARG v B B B 24 A0 B2 51 L
(4it5: 202INL-167-02) .

EN7 SR TR TS OE BaspUE S ERSPa i
ZHMZ, DAHORSS B W Dy aeiik 52 ik i) kg L ) 245
JrdE bR, ARIEAS R SCHR DL g A S, X Rl
B WA DI REK A B R Xk (49.90 +11.59) b,
ORI 4L B D REMK Z IR AT FEAIS 10 h, 3%
PR 0=0.05, FEIEE (1-B) =90%, #%4E
21 15% WIMLVE RT3, R 2D 34 BIRTFSR
POE 38
1.2 BEIHFFR

W2 3R ] ERAS Bl R B BREE &, ANH
R S B AR, SRR O N E SR SR

yxxz.whuznhmedj.com



EZFFH 2025 &£ 7 A 35 %5%F 7 B New Medicine, Jul. 2025, Vol.35, No.7 785

Tr%e WA 1 RORANETR 100 mL,
K 10 mL, [EIREETE] 1 by RJS5H 2 RE RN
EFRW 300 mL, K 30 mL, [AIFEAE 1 h; AJE
55 3 KO N E SR 600 mL, AKX 60 mL, [H]
Bt 1 hy BT F—K O RS R, HRER
B . MR . 0 SR e A 9 Ak SE E IR Y i
T . MERARF M SA 0-3 PUFAs Il N
PEEFERINEGRE (BRI 1.3, Ehnhl2ia Ra
A, dbmt) KRR E R P SR R e
J1 (REm%E 1.0, Al 25HRAF, J
By, RS S X AL S AR A L,
FEXT HRZL S N2 11 5ok DA PRIIE PR 2H 25 A
1.3 MEIEHR
1.3.1 etk B 3547

OO0y & W 45 . FIHE S & T2
IC L (YM=TYJL-01, 1114 53 BEyr R A R
ONHE), RS TPD181202 ) AT s Hrim g &
PRI, AT 28 2 BT A I PRSI S HERf A
B LG R ITER E bR DR B REEREAR
Je B UG ST ] AR S B UCHEAE B (] SR S5 £ B
At
1.3.2 SRR FHIGAR

HRV 73 #7: HRV & —Fp it [ £ L RS
TR R R ShRERY LRI S b, ABIFSE I FH 25
A S HIE SR (5 TES010, FplitifE:
20172210062, REFMETFRHEABRAF ) T
BE LRI AE 2 1 em kb, BYESR 45°, &
PERE 60 °0 PR ERR E B, OIS 5
PR RR (8] B R #E 2% (standard deviation of NN
intervals, SDNN) Jz it § FE#IZ3EATENE . RR (6]
WIS FRIEZE (SDANN ) B2 s B 2 15 Pk

AH4B RR A 22 (5K F 50 ms FINB00T 5 H 4 e
(pNN50 ) S Wil 32 JEph 2206 P ;. QIR S84
AR (low frequency, LF ) S WRAZ A 283G
P, B YIE (high frequency, HF ) 2 BE] 22
P ATEE . AR LRTHIRIRIIORIE, GBTE
i SRR A SR IS IR EY
Sl sERA A AR 1 H . RESE1H. RE
%% 3H HRV f8tn 17 LA
1.3.3  KIEFEAF

S TR HL. RJEE 1 H KRGS 3H
Ao 0 20 0 R RE Y F 48 As (IL-1B. IL-2,
IL-6, TNF-a, IFN—y) .
134 REFHHATHRIBERREL

WRA GRS 0. Bk, 55,
FETRT . UK SR R
1.4 FitFESH

K SPSS 27.0 Bk AT B SE it o3 . 1F
BT R BERREE (+5 ) FR,
20 10) PR P ST REAS ¢ 4656 AR IEAS 0 At
TERFAH O BRI B M (Pys, Pos) 137w,
ZH ] Fe 3R Wilcoxon FRATRESS: . T1HECFERELL ]
BOAE N (n, %) Fos, dREER K
55 5Y, Fisher B VIMER . P < 0.05 A ERA G

YT
Sy =R

2 #R
21 —HER
LA 76 i, WERL 5% R 45 38 il

WL B B TEARIE . PR ASA 935 FARIAL .
FARBFE] . AR 7 22 RIS L
(P>005), W¥EIi,

R MABE-RABLE (n, %)

Table 1. Comparison of general information between the patients in the two groups (n, %)

£zt TREE L X HRZH 178 Pl
()7 67.71+9.21 68.11 +7.96 -0.200 0.842
TS 0.256 0.613
5 26 (68.42) 28 (73.68)
i 12 (31.58) 10 (26.32)
ASAZ 0.864 0.352
1% 24 (63.16) 20 (52.63)
% 14 (36.84) 18 (43.37)
FARFAL 1.405 0.495
v IR 3(7.89) 4(10.53)
v B VIR 17 (44.74) 12 (31.58)
1S 18 (47.37) 22 (57.89)

yxxz.whuznhmedj.com



786 EZFFH 2025 &£ 7 A 3555 7 81 New Medicine, Jul. 2025, Vol.35, No.7

g1

Ei=tn WAL popickicl P18 Pl
FAREA (min) * 224.53 + 53.54 233.74 + 53.40 -0.751 0.455
At (mL) * 40 (30, 50) 50 (30, 50) -0.360 0.719

i EEAANERHAARAEE (X ks ) s FEEAFI ERAAT EHAE 5 BRI (P, Pr) TR

2.2 MBS IEFRILER

5T AL, WS E R E i) . AR5
T UCHEST R R AR HT, AS R B s i) o 2 4
LRAGHIFEL (P <0.05) ; MARFER
HeE R ) 22 R G2 L (P> 0.05) , W32,
2.3 HRVISHRLEE

RET1HAMAEE 1 B, W40 %A SpEdg
FRSDNN. SDANN. pNN50., LF., HF 2 5 1
GiitEE X (P>005) ; RFH3H, WY

SDNN Ml HF =5 TXF R4, 25 BA G 2EE S
(P< 0.05) , 1Mi7E SDANN, pNN50. LF 75 Tii /4§
HEFH TG FEX (P >005) , WLE3,
2.4 RIEFEIRIKFLLER

ARETTHMARGESE 1 H, M4 A IL-1B.
IL-2. IL-6. TNF-a., IFN—y 7K F )5 Ifi 22 % ¥
Gt E L (P>005); KR53 HWEH
IL-1B. IL-6 /KF- AL TR, 2255 A4t
FEN (P <005), W4,

R2 MABERGHINREREBRILBIM ( Py, Prs) ]

Table 2. Comparison of postoperative intestinal function recovery between the patients in the two groups [M (P,s, Ps)]

Ei=tan LR Xt HR A VAL Pl

gk 2 ] (h) 32.46 (24.42, 38.48) 41.17 (38.75, 42.93) -5.475 <0.001
ARJE & UHEHT] (h) 42.11 (33.79, 48.40) 51.01 (4820, 52.95) -5.277 <0.001
ARIFEUHERSE (h) 87.00 (77.83, 93.25) 89.96 (84.81, 92.61) -1.465 0.143
ARIGAEBEREL (d) 5(4,5) 6(5,6) -3.975 <0.001

#R3 WAHABEHRVIEIRTWIER LM ( Py, Prs) ]
Table 3. Comparison of the variation trends of HRV indices between the patients in the two groups [M (P,s, Ps)]

£zt Uk =24 XJHRZH VAL PlE
SDNN (ms )

ENIIIPS 106.33 (84.74, 125.44) 110.64 (92.54, 137.77) -1.101 0.271

FNEEAPS 67.52 (51.04, 78.77) 72.47 (58.88, 90.34) -1.283 0.199

RIFHIR 98.98 (85.29, 116.54) 89.77 (71.25, 99.81) -2.015 0.044
SDANN (ms )

ENTIFS 104.00 (53.50, 145.25) 111.50 (59.25, 140.50) -0.530 0.596

UNEEAPS 54.30 (32.76, 76.07) 57.44 (33.78, 78.39) -0.483 0.629

RIFHIKR 73.42 (6551, 102.85) 70.06 (51.23, 93.74) -1.226 0.220
pNN50 (%)

UNIIPN 9.47 (4.30, 11.90) 8.90 (7.21, 12.83) -0.582 0.561

UNEEAPS 6.40 (3.56, 8.69) 6.37 (4.65, 8.54) -0.332 0.740

RIGHEIR 7.56 (4.08, 11.30) 7.59 (4.78, 9.49) -0.410 0.682
LF (ms)

ENIIIPS 441.14 (360.77, 522.86) 438.63 (385.66, 495.02) -0.410 0.682

PNEEAPS 290.09 (215.71, 356.22) 250.38 (213.50, 313.09) -1.242 0.214

RIFHIKR 373.78 (302.21, 428.66) 353.08 (307.96, 431.79) -0.691 0.490
HF (ms)

ENTIFS 338.82 (277.55, 400.52) 363.70 (326.17, 462.13) -1.075 0.282

RIGH1R 286.25 (234.95, 394.69) 303.78 (263.83, 342.02) -0.156 0.876

RIFHIKR 363.15 (300.35, 470.57) 309.05 (251.52, 384.94) -2.088 0.037

iE: SDNN.ZE M-S AERREMAFAE Z; SDANN.R-RIE 69 -F AR £ ; pNNS0EFABARR-REH Z/A>50 msty B 50k ; LFARIRA ) &

HF. &M% %
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R4 WEBERERIREUERILEIM ( Py, Prs) ]
Table 4. Comparison of the changes in inflammatory indices between the patients in the two groups [M (Pys, P7s)]

EiEtap WS X HRZH VA(E) Pl
IL-1B (pg/mL)

I NGTIPN 8.47 (4.99, 14.97) 9.97 (3.89, 15.69) -0.083 0.934

RIFH 1R 11.84 (4.77, 18.61) 12.40 (6.28, 18.13) -0.753 0.451

RIFHIR 9.20 (3.89, 16.77) 13.05 (7.49, 16.03) -2.104 0.035
1.-2 (pg/mL)

NP 2.13 (1.83, 2.53) 2.10 (1.81, 2.36) -0.540 0.589

Y NEECAPN 229 (1.62, 3.30) 233 (1.69, 2.97) -0.187 0.852

RIGHIR 231 (1.67, 2.79) 222 (1.93, 2.70) -0.436 0.663
IL-6 (pg/mL)

ARFT1R 281 (1.81, 5.25) 3.95 (2.47, 7.78) -1.600 0.110

ENEEABS 14.87 (8.36, 60.95) 16.08 (6.10, 55.73) -0.603 0.547

RIGHI3R 4.92 (2.09, 10.83) 9.31 (3.76, 29.18) -2.332 0.020
TNF-0. (pg/mL )

ENGTIPN 1.55 (0.96, 2.82) 1.90 (1.04, 2.93) -0.727 0.467

YNECABN 18.53 (16.68, 21.05) 17.62 (15.76, 20.02) -1.413 0.158

RIFHIR 17.45 (14.69, 19.70) 17.99 (15.72, 20.04) -0.930 0.352
IFN-y (pg/mL)

I NIPN 6.40 (4.16, 11.56) 7.70 (3.08, 10.59) -0.213 0.831

ENEECAPN 7.55 (2.94, 13.52) 7.46 (2.81, 11.23) -0.488 0.625

RIGHIR 9.02 (5.99, 12.09) 9.12 (4.87, 15.09) -0.686 0.493

25 ARERHBRNEFBEXRAR RN

W2 B BRI G HIF R AE, WA
7] (18.42% ) . XFHAZH 6 4] (15.79% ) H & i
P RK . M ST A E IR, (IR N E

TR S 2 Y67 IR e R 2 i, WAL R
B TR AN B SO B R A R Ui 4 7 St 1T
2B (P>005), WHEs,

R5 MABRERGRHINEREXFARRALLE (7, %)
Table 5. Comparison of adverse reactions related to early postoperative enteral nutrition between the two groups (n, %)

gkl W 1K Nk HE T 3G ALK ait

WEEL 0 (0.00) 1(2.63) 2 (5.26) 2 (5.26) 2 (5.26) 7 (18.42)
AL 0 (0.00) 2(526) 1(2:63) 0 (0.00) 3(7.89) 6 (15.79)

e - - - - - 2.883

PfH - - - - - 0.578

3 i AJE I DIReRIWA . 4i%e TAEBER ], & POGD

POGD 3 # NAEFR R AR5 BRI, 218 R
ARJG 8 WA EREMIE A, HAMEEFARE 5 H
Wiz sh ) geksets, v S8R, e, o
SRR S I I BB ANA S5 A BE s ] I S K, 5
B0 BT S AE L BFSE BoR, POGD £ R EUfE
BE2t H¥E N 15%, 35 E[AEHT POGD MIi2IA 9%
2y 14.6 {278, POGD SRR F#SL} fa] F1
JUE AR RIPLE AN TE A, VAR BRI
FHEBE - MsCIBA 2 S . RIEN T, Bl 2k
24 . AR AL . RO TR R S
ERAS 38 i Pt A 8 BB TF5 AR 0 Ak 30 i b 241 1 17
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nicotinic acetylcholine receptors, a7nAChR ) e

— 7 TR BERR ALY STAT3 T B 3 20
AN, 55— A% 5% 5 7 —xB (nuclear
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[RIERE, o S o 20 SRR s b 224 v A G 28 B
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BEAE, o ol 20 0 T 38 e U 32 3 240 L 110 o e
ife, FEdEt R TR AR PR A,
SRR R BE S 220, L, B E
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FBt.
AR B, A JF RIS T OREH 0-3
PUFAs 7 93 3%, ARJ5 HRV B 348 47 SDNN
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IL-1B. IL-6 K FA B AR, e ik 52 B ]
AR5 T U S )4 B R PR AT . SDNN S g {4
H EMEriEt:, HE R E fh 22036 T, Ui
-3 PUFAs 2l ARG A E ke ilE k&
PRGN, BOGIRBREPT A, W T R
JRE R, I POGD kA K, it
HIHIIEEREE . B 4h, -3 PUFAs £ 78 R IL S
TER PRI A D TE AR 1Y) 3 R A IMAR 2
HIFIAR R DL S 5 RN =I5 1), X a9
25BN 0-6 PUFAs BOFCIE, AT 35 480
RN o [RIBF IR 2= AR 2 . R E AR R4
FUAREE DIRer AR S AE IR A B, DT il £ %¢
AR AR, FEET A TR, fERIER
oL ()R v e P EE AR P, Zhang SEHF9Y 4
RN, HURRAER DR T H =4 01,
fifi SR AR 2RV PG i, 1A E M 2RI RIS L T 0-3
PUFAs 1 i 21 il ok 7 i 28 10 19 1 I sl 2 R 0 S
BEVERT, MTGRRE T B R R, w6

BT H B EELSO & B v g
LA SIEIRDESE, RHE T o-3 PUFAs A9CHS
FE) A T BRASHER ( DHA ) figik i POGD K fis
FEDE R, DHA (BT RALE S S AR
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