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ES5HM: GHEMNERIFHTIEBMEARG BERME Y G RS RERE . BIVEFRPR
TN & BES EEENE (Ala-Gln) 5B PR R IR IRSE R, (A6 Ala-Gln i 5 FLIREE, B Ah2h 5
5 Rl PRS2 B i FH A B AR . BRI, AR SR 5T W A1 8 35 TS ) o5 Lok S Ala-Gln % 5 1 s 2 %
RIGEFR . FE L. RAEMPERESFAREM, LI Ala-Gln BUE M RS %

F5 ik ST R BEHLXT BRIG R IS, 90 A 2021 4E 6 H —2022 4F 4 F AAE v B R 2 W Ak 2 B i A6 R
[ I ARG AT I AN E TSR R, P B BENL A AR A b Al (5 518 37 Ala-Gln 71 5 5 SR
20%) S di kAl (B AE IR Ala-Gln 7 i 4 BB LR 30% ), WAL BITEARJE 26 1 R IF LGt oo
ERIKLE T I AN SRR SR (LR, FeiE8~12 h) o TEARRFT . MAMEFHEHIE 1 d AT 5 74845 .
JH 55 T RE B A 0 /S R bR M I, 7 IS B 1 AR G R R R B3 R E L RS AR B B ) B A B 2
MAEER

R AP TIHEE, S 39 B, w38 . PRI RE 1 R BTRL . RATEITA E TR
T Sl B J 46 SE S 8 A5 25 R TG4 5 L (B P>0.05) . SRS ) 204 B EoR, WobEFas
HIE1d, i BEMEIAHEA. BEA (TP, MEAEH (ALB) . MLEH ., BT ERAFE, DX
THE M (CD3*, CD4*, CD8) . HIEREN (IgG. IgA. IgM) A VPR ARRT W WM, BHLL %,
HEMO R, WREREIEEBE . RINTLAZREIEEBE . REWARGEAKTY, URRIERT . Wk
T4 /P T AN (E (Th/Ts) . #MA C4 RJF ACE 3 AR BT B TH & (3 P<0.05) 5 B di kgl
Th/Ts B &5 TGS bl (P=0.026), HAFEARM LR 25 R RG24 L (3 P>0.05); TP (P=0.032)
FALB (P=0.008) fF7e/r Smtmsc HAEMN . 20k mIAE— L Pr g5 R won, 58 7 4d xF TP Al
ALB &5 R TCH B2 (35 P>0.05) o PHAL B3 AR5 YL /9 i 2 AR R . R e e 1) ) B A e 9% T 25 5+
BTGt L (B P0.05) .

L WANE SRR IRINRE & T Ala-Gln (/5 BE LR 20% vs. 7 SR FER 30% ) X B M g AR s
HREF . HE DRI bR A ARG R E MR JC % 22 5, TERBER T, 55 A9 Ala-Gln 5 b Xt
TR ELAR A G e PR VR R A . IR R L R X4 A R TS I, S EEAE AT Ala-Gln /7 ELVE B .

E g HIAANE SR, ARG I R 5

fE S %S R735

HE4TH: BX AR SRS HERFELSHITHE (81803233); MEMLFERI ¥4 6o it m L4 R HWiH
(2021M693561) .

Wi BEHE: 2023-02-08; EiTHEA: 2023-09-11,
EERIN: PA, PRRFEMMEERR LT, EEMSRIGIRE SR CEAN LS —1E#) .
BEEE. F%%, Email tangmimil989@163.com; XIEH], Email: heliliu@csu.edu.cn

© WA F [ H3E A FH 4 E BT http://www.zpwz.net

1539


mailto:E-mail:tangmimi1989@163.com
mailto:E-mail:heliliu@csu.edu.cn

1540

b E A RS $32k

A randomized controlled clinical study comparing different

concentrations of alanyl-glutamine for parenteral nutrition in

postoperative gastrointestinal tumor patients

LIANG Hongyan'?, GE Jie™, LIU Ting'*, ZHAO Tingyu'"’, XIE Kaiqiang', LIU Heli*’, TANG Mimi'*

[1. Department of Pharmacy 3. Department of Gastrointestinal Surgery, Xiangya Hospital, Central South University, Changsha
410008, China; 2. National Clinical Research Center for Geriatric Disorders (Xiangya Hospital), Changsha 410008, China]

Abstract

Background and Aims: Proper nutritional support can provide essential nutrients and promote the
recovery of patients after gastrointestinal tumor surgery. Adding alanyl-glutamine (Ala-Gln) to parenteral
nutrition has been shown to improve clinical outcomes in patients. However, there are significant
differences in the recommended concentration of Ala-Gln in parenteral nutrition in domestic and
international drug manuals and clinical practice. Therefore, this study aims to investigate the effects of
different ratios of Ala-Gln in parenteral nutrition on postoperative nutrition, liver and kidney function,
and inflammation/immune status in gastrointestinal tumor patients to guide the standardized use of Ala-
Gln.

Methods: This study was a randomized controlled clinical trial conducted on gastrointestinal tumor
patients receiving postoperative parenteral nutrition support from June 2021 to April 2022 in the
Department of Gastrointestinal Surgery, Xiangya Hospital, Central South University. Patients were
randomly assigned to either the low ratio group (Ala-Gln dosage in enteral nutrition accounts for 20% of
total amino acids) or the high ratio group (Ala-Gln dosage in enteral nutrition accounts for 30% of total
amino acids). Both groups received parenteral nutrition support through central venous infusion starting
the first day after surgery (once daily, lasting 8-12 h). Nutritional indicators, liver and kidney function
parameters, and inflammation/immunity variables were monitored before surgery and on the first day
after parenteral nutrition. Patient data on postoperative infections/complications, length of hospital stay,
and in-hospital costs were collected from the hospital information system.

Results: A total of 77 patients were enrolled in this study, with 39 in the low ratio group and 38 in the
high ratio group. The two groups had no statistically significant differences in baseline characteristics,
preoperative nutritional indicators, liver and kidney function parameters, and inflammation/immunity
variables (all P>0.05). Analysis of variance with repeated measurement tests showed that on the first day
after enteral nutrition, all patients had a significant decrease in prealbumin, total protein, serum albumin,
hemoglobin, total bile acid levels, as well as T lymphocytes (CD3", CD4", CD8"), immunoglobulins
(IgG, IgA, IgM) levels compared to preoperative values; total bilirubin, direct bilirubin, aspartate
aminotransferase, alanine aminotransferase, and urea levels, as well as inflammatory markers, the Th/Ts
ratio, and complement C4 levels, were significantly higher after surgery compared to preoperative values
(all P<0.05); only the Th/Ts ratio in the high ratio group was significantly higher than that in the low
ratio group (P=0.026), while the differences in other indexes between the two groups were not
statistically significant (all P>0.05). Total protein (P=0.032) and serum albumin (P=0.008) showed a
significant interaction between the group and time. Multivariate linear regression analysis further
indicated that the grouping had no significant impact on total protein and serum albumin levels (both P>
0.05). There were no statistically significant differences in the incidence of postoperative infections/

complications, length of hospital stays, and in-hospital costs between the two groups (all P>0.05).

© WA F [ H3E A FH 4 E BT http://www.zpwz.net



w0l BEE,E . AFRREAl-GnHTEMREAREEZ BT RN EIERRE 1541

Conclusion: The addition of different ratios of Ala-Gln in parenteral nutrition (20% of total amino

acids vs. 30% of total amino acids) had no significant impact on the nutrition, liver and kidney function

parameters, and postoperative recovery of gastrointestinal tumor patients. However, higher proportions

of Ala-Gln had a better immunomodulatory effect on T lymphocytes. Clinical decisions should be based

on individual patient needs to choose the appropriate ratio of Ala-Gln concentration.
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T AL T8 s G e o b S A,
Ji%  (gastric carcinoma, GC) F145 E 7 (colorectal
carcinoma, CRC) JEEA T B &G R AR FE R ™ HE
S AT A5 AT I U AR A i Y, AR ARATS
JEEERIRTONETT, RGBT B T T
BIR SR ANEFRYRNANGE DR . EAE R
L IR EERRE, BINVEFRRIREDFL . &
SEPR . MIARE . MR OTER . M SEJL A o
RA MM, i, R EFRRAE A MK
(glutamine , Gln) . WRAMRYE, WIERKEFETHE
E2| a2 VNI R

Gln SEALA fe 4= 5 1Y Ui 2 A B R, 29 5 ik b
We B LR B0 20% . Gln BN K2 “fE R4
M RR R O R LR S R A R, BT
FEOR B, H TR RN E Gln A7 B T 0 GC
CRC B HEFR A, #m S & ARG Mg HEH
(albumin, ALB) FIH[ H % 1 (prealbumin, PAB)
wE, EEREARFEOLEREKRENCG
o & K E A M
o K EH H A
(immunoglobulin A, IgA) JKE LI K CD4AY T Ik B 4 it
PV Bl T 40 B /A P T AR LA (Th/Ts) , B AIG
SR TNF-a K F . 1T Gl % fif B % B 76 K %5 W
AraE, 280U S F N E IR b A 2k IR
W IR A G Y2 I AY i (alanyl
glutamine, Ala-Gln) % ¥ T/K, &N ] 4% 4 Gln
MNERR, XERH I E I 458 Gln 8 n] AE! .

PN Tt A 2 IO g T 5 TR 2 — e e S VR
AT E R . AR R AT, A2 ) iC (R ) A
T v W B A R TR Y BRI ROR A o TR 2
Ui BT AT WY T A T T A T A 4 Y A TR
it S 4 S R R it A R Y 209617 T R
Vi 45 2 8, 38 3d Dipeptiven (Ala-Gln 73 5 ¥ i i
2) Mg I a1 DUAS N R e A 2 R = 30% .

(immunoglobulin G, IgG) .
(immunoglobulin M, IgM) .
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Ak, 280 IR B B, Ala-Gln 5 4 4
LR BT 20% , HEIK30% . I PR 24 Ui 7E Ala-Gln
Jig A1 78 37 4k T R D7 T Ala-Gln (5 43 2 3L R A
I 209% 15 R Ab T3 AL B N A o R R = H B B
Jigg S8 SR T A A 45 SR B R, Ala-Gln i 1 B 45 6L
FER R (A R AN T 20%) fi ik
98.4% . K, AHBFI B TER A S E 57 T Ala-
Gln (7 BVE LR LR TE], xF B B I Jeg /B3 78 37 K
o R IR . iR AR . RS R KOT R AE R
AL AR JE A B I R B A BE B AE s, o
Ala-Gln B0 F 48 LR 2 A 40 TN 24 248 =

1 #AMERE

1.1 HRIIH

AHEFE N L BB SE, 3230 R R T 2021 4F
6 H—20224F 4 [ g KA Ak s b 8 4B, H
o g g2 52 FRWGYY . BARERERINE R SR
Ho ANEARHE: (1) 8 Wb w2 F ARG B H
(2) 4F % 18~82 il 2/ 5 (3) FEAEE IR (NRS2002 T
4323 3% PG-SGA PF4r=4) 5 (4) i &, A iR AiE
A O RETHEMINE TR FE . HEBRbRE: () IF
BEDRE A A sl s (2) BRI RE A e ulipidn, X
WL MEEE . O NIFSERTIN S SR 2 HE; 3) A
Bt 7 4 J8 P9 B E R AR (RS PR A B IR
SR I ARE . BEILAE . MRS ) HA
1R I e 52 B o I I e B L RO I R
OB AT I | L7 A 2 N = e B4 I
(5) AL e PR2: (NYHA) =N 78 il PE O ) 2
Wy (CHF); (0) dTiiR K miifL M et s (7) S R
B AU R . A )™ 25 W Ao sk B A i A
Fi i s (8) A5 A AR IS A i A Z 5
EORY=RTA

BN NE RO N N3 1P VY R (gL e e
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A L[S FE GCP & (BF202107126) 51, FiA A
AR E PG R &

1.2 MRFE

1.2.1 Xy ALk R Lk A S HERR
PRUEN ARG 24 T W58 35 SR &, I IR
LA T7 28 ¥ - B BEAL 20 AR 7 bl (B oh i SR
TN Ala-Gln ¢ 8 [ 156 B 434 F 500 4 G 8 2 B R
20%) St (B A SR TR i N Ala-Gln 4% i
WU 25 U B A5 50 i R SRR 30% ) . AN S
2 9 T AT A FH AN [A] 3 B Ala-Gln (9 16 JRBF 5207,
DAY I 46 bR PAB 1585 H AR AR R R 2 40 4]
BB TF 20 M), B0 AT, BB R ANE 5%
P25 G g i FL AR (17) A (11%)

TESTW . TN B R A S T R . -3 iR
FLTE ST . EALB 10% . S E . A
AR (12) . H AR IR 55 A A 5 B 1R S B0 4
(F1D., CHMEmHAEIER (17) HHEME (11%)
W (1440 mL) P EARAIEM34 g, KA
HBH W AN 3R P TR Ala-Gln 8 g (Ala-Gln (5 8%
FEFR19.0%, UL LR 20%) ", w5 b 4L E B Ah
B PN RN Ala-Gln 15 g (Ala-Gln (3 & 3 iR
30.6%, ALK 30%) P, A FE R IE 4 Ala-Gln 7
EAN, WAL AN E FRAL Oy Hofth N A Y — B
AL ER 3 B RS 55 1 KT 4R i b Sk 4 7 LA
EAANEFERIR R, 1R, FEE T 8~12 h,

®1 NEFRETRAR

Table 1 Drugs used in parenteral nutrition

T4 FAs J %
BT FL AR (17) W2 HE (119% ) 5K 1440 mL PuEHE
R A Wighm. ASERLITIEE
20 g/100 mL i i 24
o-3 IR I FLEE 10 g/100 mL 1B 25
SAALHN 10% 5T 10 mL KF 2
Je i &R 400 U/10 mL IIE:
ZRh4EE R (12) 5 ml BAXTERS A
R B R S 1¢/10 mL. Hz 2l
AR A 2mL S5

1.2.2 Wl dgAR & 7 sk ASHESY 322 W 48 45 R
PAB; WEEPRA$E: ALB, EZ 1 (total protein,
TP) . Il 4 % M (hemoglobin, Hb) ; & AH 7 iR
TBA) . N & M A % 5% % i
(alanine aminotransferase, ALT) . K[ 4& & B & Xt
%% B (aspartate aminotransferase, AST) . & fHZL
% (total bilirubin, TBIL) . H 4% M 20 % (direct
bilirubin, DBIL) ;3 JR & (urea, Ure) , JL &
(creatinine, Cr); C W & H (C-reactive protein ,
CRP) . B4/ £ 6 (interleukin-6, I11-6) . fi g
RIEIH T o (tumor necrosis factor-a, TNF-a) ; IeG |
IeM. IgA. CD3'T ik [ 4 ffg . CD4'T #k 2 40 A1 .
CDS'T ik L2 L . Th/Ts . #MA C3. MK C45 AR5
L RS ORJEAEBERT R . EBE S . TER
A A SN E SR A AU 1 d W LL B AR AR o HIS
RGP E AR, MERGER, @i
N Bt B SR AU T A 5 Tl 3R A5 2 RS A A 15 R
I 5 T AR G AR R R R SR S L

(total bile acid,
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1.3 AREHERSE

N B Ik A 2 Ik e T S 2 s B B R, IE
W I, MR R IR RN o YA T R
SO s TS, A A NN | 1 S o2/ B S o N
0N 2 37 R 24 . 25 5 R R RN O A A T {2
PRI SR H) 1T o D0 3 R 9 (1994 4F ) iF 47 0 K 9 B
T N S 13115 - e s ST 7/ N =8 VA A A
BB G B A, SR BT 2 L X VR T SR R
fiti, KW AN ZIREGE, W, HE
(AN RN S5 i 22 ) S i i 5 R Be 24 045 B 22
Do, MIEHEAE.
1.4 Zit=z4bE

K FH SPSS 26.0 G i+ 8 4F E A7 R dls b B . 4K
TR BIE (A5 ) [0 (%) 145k, P4 AL
B LR Y K5 5 X 1 5 95 8k Shapiro-Wilk i
AT IESHRER (P05 HEEIESSM), 56
IEBDAAER M « b2 (7 +£s) ik,
il ST AEAS RS S0 AT AL IR LB, ARAF A IE A AR
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A BOR T P 280 (DU Bz AL (M (IQR) 1
7, Wilcoxon B UK B HEAT 4L IF] LU 4% . SR JH R
S 7 2 43 BT He e A 20 18 2 A £ S I ) i 5
fh, SR 2 04k Pk [ A 4007 22 SR B % . P<0.05
Jg 2 AT BT

21 BEMEM

AN TT BB, w38, Bk
Fei 21:17, SEHAER (61.42+858) %, IR
88 (BMI) ly (22.25+253) kg/m>, T REH Y

ERE U176, BWBUIER26, HpERR
K66, 45 mRinARSH, NakEiRiaAR S #l;
NRS2002 #1433 8 30 {7], PG-SGA 153 4~8 1y 22 5],
=9 (19 10 5, B shE IR ALENE S S (2~7) do K
diob 4l 39 B, B A bk B 24015, F ¥ A iR
(60.64+8.75) %, BMI}y (22.56+2.10) kg/m*, T
ARERFELE B 1L, BRBVIBR6H, H
Wi ia AR o, 25 WA va R o i, /g i AR
B AR 465 NRS2002 ¥4 >3 (4 33 {4l , PG-SGA I-43
4~8 1y 23 M), =9 /9 13 B, W A1 E 57 v AL R R
5 (3~7) do WA —H R 2RI LG =E XL
(F1P>0.05) (£2).

®2 BEMEAM

Table 2 General information of patients

g TR i He 4 (n=38) A% 5 e 2H (n=39) X170 P
PESn(%)]

5 21(55.26) 24(61.54)

4 17(44.74) 15(38.46) 0312 0376
(P 8+ 5) 61.42+8.58 60.64+8.75 -0.395 0.694
BMI(kg/m?,% + s) 22.25+2.53 22.56+2.10 0.579 0.564
IabE SR E][d, M(IQR)) 5(2~7) 5(3~7) -1.502 0.133
FARIA [n(%)]

2 HYIk 17(44.74) 11(28.21)

ERZEIARoIIS 2(5.26) 6(15.38)

iEN7] 6(15.79) 9(23.08) 3.983 0.417

ER17] 8(21.05) 9(23.08)

N7 5(13.16) 4(10.26)

NRS2002 ¥¥:43 [n(%)]

>3 30(78.95) 33(84.62)

02 8(21.05) 6(15.38) 0416 0319
PG-SGA P43 [n(%)]

0~3 6(15.79) 3(7.69)

4~8 22(57.89) 23(58.97) 1.378 0.544

=9 10(26.32) 13(33.33)

2.2 PARBIHEXIEIRILE

221 BRIBHAMMEHi XA BRERTTAH
B NS D RE s b5 (PAB. TP, ALB. Hb,
TBIL. DBIL., TBA. ALT. AST. Ure, Cr) #1748
TR, RN, WAL A s b 22 R
Giitrm X (¥ P>0.05) (%£3),
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2.2.2 KyE/ S dEA5AR KA E R AT ROAE/ G %
645 (CRP. TNF-a. IL-6. Th/Ts. #MAE C4. #ME
C3. IgG. IgM. TgA % CD3*, CD8*. CD4* 4 Jitg /K
V) TG E S, SRR, FTARRTEW
HIE 2T L (B P0.05) (£4),
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Table 3 Comparison of preoperative nutritional and liver/kidney function parameters between the two groups of patients

Bz 15 7 L4 (n=38)
PAB [mg/L, M(IQR)] 259.40(236.00~299.40)
TP (g/L,% + 5) 63.53+5.17
ALB (g/L,% + s) 38.73+3.19

121.00(112.50~129.25)

10.80(8.80~15.55)
3.45(2.4~4.25)
4.90(2.3~8.1)

15.20(11.65~28.45)

23.15(17.25~27.4)
5.40(4.40~6.10)

77.94+14.05

Hb [¢/L, M(IQR)]

TBIL [mol/L, M(IQR)]
DBIL [mol/L, M(IQR)]
TBA [pwmol/L,M(IQR)]
ALT [U/L, M(IQR)]
AST [U/L,M(IQR)]

Ure [mmol/L,M(IQR)]
Cr(pmol/L,x + s)

i 5 HE4H (n=39) Zh P
287.00(237.00~331.10) -1.284 0.199
64.84+5.35 1.085 0.281
38.60+3.07 -0.188 0.851
120.00(108.00~132.00) -0.117 0.907
11.40(7.80~16.00) -0.097 0.923
3.40(2.20~4.80) -0.183 0.854
3.10(1.80~5.50) -1.361 0.174
16.30(11.70~19.10) -0.708 0.479
20.70(17.70~24.70) -1.121 0.262
5.66(4.37~7.20) -0.861 0.389
78.80+21.02 0.211 0.833

R4 FHBERBRE/ BRREISIRLE

Table 4 Comparison of preoperative inflammation/immune indicators between the two groups of patients

ik 15 17 He2H (n=38)

CRP [mg/L,M(IQR)] 2.34(1.58~4.62)
TNF-a [pg/mL, M(IQR)] 8.17(5.93~9.053)
IL-6 [pg/mL,M(IQR)] 5.96(1.712~15.76)
Th/Ts [M(IQR)] 1.94(1.62~2.67)

C4 [mg/L, M(IQR)] 226.00(193.00~253.00)
C3 [mg/L, M(IQR)] 858.00(705.00~943.00)
TG [g/L.,M(IQR)] 11.60(9.20~12.80)
IgM [mg/L, M(IQR)] 1 008.00(748.50~1 667.50)
IgA(mg/L,x + 5) 2183.51+871.44
CD3* (ML, + 5) 1 014.46+391.94
CD8* (ML, % = s) 334.97+195.60
CD4* (ML, + 5) 662.91+240.95

IG5 o4 (n=39) Y P
3.06(1.55~9.22) -0.790 0.430
8.58(5.26~12.3) -0.637 0.524
7.56(2.7~20.83) -0.897 0.370
1.84(1.23~2.39) -1.411 0.158
224.00(196.00~257.00) -0.464 0.643
855.00(756.00~922.00) -0.352 0.725
11.30(9.80~13.50) -0.8 0.424
1.030.00(741.00~1 380.00) -0.413 0.680
2 113.64+904.71 -0.345 0.731
1007.83+418.62 -0.072 0.943
353.09+219.84 0.382 0.704
621.41+264.62 -0.719 0.474

23 HMAEREMNEFEREEFRRIEINEEE
PR EEKFERNTL
2.3.1 ERAMFEHaedsqs RAEENR T 25
BT L W0 20 B8 W A1 8 3R R Y 8 3R SO B D RE AR
bro AL RE R, rf BH K PAB, TP,
ALB. Hb. TBA AR J5 7K F 3 W] 8 A% T AR FiKF,
TBIL. DBIL, ALT. AST. Ure AR J5 /K-F 3 8 & &
TARHTAKFE (¥ P<0.05); HE LS RE R, W
SMEFRGE R R, B WIS A5 PAB M LA BT A 4R
ey 22 R TGt L (3 P>0.05); A TP
(P=0.032) FIALB (P=0.008) 77843 #H 5 i} 42 1.
YEFH (3 P<0.05) (#£5),
2.3.2 K/ 4mAr RHEEZME T 255
AW AR R T A AN R S e AR . N L
BER BN, A BHENCRP, ThTs, #ME C4 R

© WA )3 of [ FF I F A EPTA

Ja A b T ORHTKSF, €D3*. CD4*. CDS8*,
IgG . IgA . IgM AR J57KF ¥ BAL T ARATAF (1
P<0.05); Al i R R, MIVERGRE,
{UThTs 22 A g% 2 L (P<0.05), HAlTE s

S IG R L (¥ P>0.05) 5 BrA Wi &
SE/ R ERE R B L SRR s BEAEH (3 P>
0.05) (£6),
2.4 MSNVEFHBEMAMERBER

XF T 2 TR T A 8 7 8T TE] AT RE B2 e s 5

JH B T fig S e e KSR b, DA SR RE X AR R
Jii 7 A R e ) 2 RS DR AT b, A5 R
WoR, KA A AL A EAE (200) A
Tt (P=0.025); i HAMH M (P=0.620)
MAKIER (P=0.818) HH ML 2% LG IT¥%E
X (7).
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x5 MAREMINERERENERRFEDREERZLILR (z+5)
Table S Comparison of changes in nutritional and liver/kidney function indexes after parenteral nutrition support between the
two groups of patients (x + s)

- e Fe4 (n=38) %15 He2H (n=39) P

: A FANE TG A FsNE TR G e[ 2 ] ZH
PAB(mg/L) 269.54+42.63 174.31+47.23 290.88+73.70 188.13+58.60 0.000 0.101 0.618
TP(g/L) 63.53+5.17 57.78+5.87 64.84+5.35 59.20+7.28 0.000 0.923 0.032
ALB(g/L) 38.73+3.19 34.28+3.30 38.6+3.07 35.49+4.21 0.000 0.606 0.008
Hb(g/L) 117.68+17.39 113.03+13.14 118.54+17.54 105.74+19.29 0.001 0.094 0.078
TBIL(pmol/L) 12.57+5.71 15.37+12.34 12.47+5.75 12.42+4.68 0.002 0.198 0.234
DBIL(wmol/L) 3.73+1.92 5.45+5.27 3.55+1.78 4.24+1.90 0.000 0.210 0.352
TBA (pmol/L) 5.99+5.04 3.54+4.97 5.99+11.40 2.80+4.66 0.000 0.544 0.796
ALT(U/L) 20.53+12.71 32.43+38.06 16.9+9.12 25.63+38.39 0.000 0.512 0.867
AST(U/L) 23.93+8.51 28.6+17.03 23.51x16.43 27.61£24.68 0.001 0.992 0.911
Ure(mmol/L) 5.33+1.05 6.46+1.42 5.65+1.46 6.01+4.19 0.000 0.860 0.438
Cr(pumol/L) 77.94x14.05 66.71+13.92 78.8+21.02 73.66+25.56 0.000 0.227 0.342

F6 WHBEMINEFERE REIERZHILE (x+5)

of patients (x =+ s)

Table 6 Comparison of changes in inflammation/immune indicators after parenteral nutrition support between the two groups

B2 o5 i Heil (n=38) I i 4 (n=39) P
- AR s E TS ARHT s e RIS HA 2 1] ZH.
CRP(mg/L) 3.61+8.97 50.66+39.7 7.72+15.55 57.21+49.21 0.000 0334 0.812
TNF-a(pg/mL.) 10.29+9.8 16.28+20.9 12.88+16.86 19.39+79.05 0.367 0.674 0970
1L-6(pg/mL.) 20.69+49.61 24.74+21.77 52.66+130.56 21.01+16.94 0.243 0.217 0.132
CD3* (/L) 1014.46+391.94 678.29+282.94 1007.83+418.62 707.89+296.46 0.000  0.867 0.669
CD4*(4~/pL) 662.91+240.95 450.87+191.7 621.41+264.62 431.86+206.14 0.000  0.492 0.688
CD8" (/L) 334.97+195.6 215.66+123.49 353.09+219.84 260.25+132.98 0.000 0364  0.496
Th/Ts 2.20+0.91 2.57+1.19 1.89+0.85 2.01+1 0.046 0.026 0.304
IgG(g/L) 10.94+2.56 8.78+2.09 12.09+3.54 9.38+2.99 0.000  0.108 0.454
IgA (mg/L) 2 183.51+871.44 2033.47+844.14 2 113.64+904.71 1 635.66+735.64 0.002 0.163 0.091
IgM(mg/L) 1254.61+629.84 813.65+312.37 1 160.66+552.87 946.03+484.32 0.000 0836  0.108
C3(mg/L) 834.39+155.72 906.84+193.32 879.25+196.13 886.97+158.09 0.086 0.707 0.165
C4(mg/L) 230.80+66.27 276.18+69.84 236.88+62.91 273.91+85.69 0.000  0.874  0.708
x7 WHBERHIINEFHEEMAMERER 7 (%) ]
Table 7 Usage of other medications during parenteral nutrition in the two groups of patients [n (%)]
25 7o 7 b4 (n=38) %15 4 (n=39) X P
UNIITSE:-{SER
fdi 33(86.84) 39(100.00)
HAfi A 5(13.16) 0(0.00) 488 0:023
ST
fii ] 26(68.42) 29(74.36)
FAL 12(31.58) 10(25.64) 0333 0:620
AR
ffiH] 22(57.89) 24(61.54)
AALH] 16(42.11) 15(38.46) 0-106 0818
© WA F [ H3E A FH 4 E BT http://www.zpwz.net
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25 RERBF/HEERER ANGEBR BERER
%A

o AL 2 R IR JE R, K e dd
G AR S5 I K AE, WAL TR YL I K E KR
FHMES LG FE L (P=0.615). &5 AR
S5 AR BEIE  (7.32+1.58) d, T ot E] Sk
7 (5~11) d; K /& Hedl AR J5 F 3 4F B i) =] A

(831£279) d, Aimf[AI2h8 (5~22) d, fkdilk
HAARFAERBER K TG d, ZRA5%1F%E
X (P=0.045) . HIBRFHAE (RFERE 22 dE#)
e, RS R A BER R (7.95£1.68) d,
MR 8 (5~13) d, PHALAR S5 A B i 18] 19 25 5% 6
GiiteEm X (P=0.065) . WiZH A B 2% HI W 22 55 40
iHefE L (P=0.876) (#£8).

*8 MABERBREHARERER. RFERMBEMEREALE

Table 8 Comparison of postoperative infection/complication rates, length of hospital stays, and in-hospital costs between the

two groups of patients

i H 15 i Fe 4 (n=38) A% 5 Ho4H (n=39) X ult P
ARJG I LIE (%) 2(5.26) 1(2.56) 0.374 0.615
ARJGAEREIE (d,% £ 5)
| SR =R 7.32+1.58 8.31+2.79 548.00 0.045
SRS AR 7.32+1.58 7.95+1.68" 548.00 0.065
B OT X + 5) 70 585.22+20 526.51 67 589.14+21 727.10 -0.622 0.876

d:l)%”l%":lf?lj It ll:{ﬁ

Note: 1): Excluding one case of outlier

2.6 ZILLMERFSH

W 2H 235 1 TP (B0 RN ALB L [8] 47 78 43 40 5 1 [
28 BAER, BOCR H 2 o 2 10 3 83— 25 43 b7
RIAS 28 TP FIALB, A A8 5 o i 00 40 21 . J O 9
W/ F AR . BML, PRGSO RFIERY K E
Rl I & A L R AR FE 3R KU T 4

(NRS2002 ., PG-SGA) . TP f Z2 Jr £k 1 ] 9 2% 2 &
N, R=0.167, fE= -k (dw) =1.859, 4Fik 7
i) 5% Wi TP 7K 3F- ( B=—-0.239, P=0.013); ALB %53 &
N, R=0.180, dw=2.040, & # W41 1E 7] 5 W ALB
K (B=0.632, P=0.039), 4 11 [6] 5 iR TP /K
(B=-0.143, P=0.009) (#9),

K9 WHBNEFER TP, ALBHIZTELEDIERSH

Table 9 Multivariate linear regression analysis of total protein and serum albumin after parenteral nutrition in two groups

[HAB 5 FAs B SE B t P R? dw
X574 -0.091 0.224 -0.049 -0.407 0.686
W2H 0.646 0.521 0.143 1.238 0.220
5 0.461 1.565 0.035 0.295 0.769
LS -0.239 0.093 -0.312 -2.566 0.013
TP BMI 0.295 0.341 0.103 0.865 0.390 0.167 1.859
AR -4.25 4279 -0.125 -0.993 0.324
PNIINSEASEA -2.813 3.203 -0.106 -0.878 0.383
NRS2002 43 -1.768 2.054 -0.104 -0.861 0.393
PG-SGA P14 1.227 1.287 0.116 0.954 0.344
R 520 -0.100 0.127 -0.093 -0.785 0.435
W4H 0.623 0.296 0.241 2.108 0.039
PR -0.717 0.887 -0.094 -0.808 0.422
G -0.143 0.053 -0.326 -2.704 0.009
ALB BMI -0.011 0.193 -0.007 -0.057 0.955 0.180 2.040
U NETESY 0.099 2.426 0.005 0.041 0.967
UNIINSEASE 0.434 1.816 -0.029 -0.239 0.812
NRS2002 -4 -0.669 1.165 -0.069 -0.574 0.568
PG-SGA 147 0.297 0.729 0.049 0.407 0.685
© MM FEHLFISF 2 EFH http://www.zpwz.net
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AW 5 2 76 WG R 352 B B 9 SE el 1, KA
L AN 2 U A B E Ala-Gln 5 423 2 3 182 L B
AN, H#E Ala-Gln /i L 42350 40 L 1R 20% 1 30% 1
Jo A1 S 8 I bR i R S B IR e b S E
i PEAKOE . RJE B JOIF R AE . RS A B R
) K A B 2% FH 45 5 o 52 . AR AR A0 B R
J B FAREE, A BRESNE—HER
B, FARFREAH L ) A —3

Ala-Gln /2 7 W By e B SR 258, TER N 53 1
KN Glno Gln & HLIK e 3= 5 107 B & L 1R
B8 A S Ve, 2 50 0% 40 A i AR,
#h 78 Ala-Gln |5 76 8035 18 3575 F7 MR KO- o A BF
FER I S5 R WoR , AW EE Ala-Gln (19 7 5185 5 4
F WSO FE b5 PAB JC & 35 52 . AR B Y 2R
W48 bR PAB, P (A 2 d, ARG, xFE 5%
AR BURE, RIFH B E IR . R R
s F ST B T LR AR, A HEA PSR, PAB
A% S iof T BR ML P B i A B T, I A T R
iR, SR “BIERET, MEREBRERLTA
PERAVER, PABKF 5K & A= i e M B A
X, BAEMEED, 04 (kg-d) Gln W AMNE
Few (A5 MR LR 25% ) T Bk 3% 0 105 B PAB
K, WA WESEAE S, Ala-Gln (5 LY 4> 36 42 5 1R
20% F130% XoF & iz g 835 PAB 7K 7 JC b 35 52 1) .

T RGN AR, UK S & A R AE
SN 3B ALB B R 2 LA AL 2L R B, [ s R
Je A 23 3 5 ALB (9 3F — 25 BE AR Norberg 451
W AUFE LR F ARG ALB K V-4 20 T FE33%, J5 5%
I ) S £ e o N T R S e o 77 =1
FRIE, AHEIE 0 23R E ALB KA R K &2 2 K Al
IV U R AR i AR, O BT L R
I 30 DA K i 0% o DA AR RE I L AR R A A
PR R, AR BOE AR R EN LSS
O HE G % ALB G851 TR B R R B S IR AR
W ERK BT, M RARREERARY, 4
= TR 3 R 2

Heyland ZUHF5Y K B, HIER B AMFICU )R
N Gln A b0t 28 50 I R 45 Ry, B8 i 1 9
FER, ZMEGE ) — A S bR Ol K R E R
AR, T Gln 82 45 B A . 52 5 AF 2 AT
EOj Rz . N EGL, SERB CnaE 1T

© WA )3 of [ FF I F A EPTA

R, Ala-Gln 5 Fb 4 30 2 3k 1% ) 2o JFC U0 B 15 0 a2
JE A ST IE LB E B AH A AR IR Y R B
Fox B ARG RER, 505 LM,
[ B S B IR = B 77 N el < = v B
UL

Gln S2& e A 15 20 B 1 Rkt , PR B 2 8 49 £
FHBEIE R . Tk 40 O B 7 28 2, IRTEAS
[Fi] V. % Zh E 22 5 ) 43 Th F1 Ts PI2E . CD4* g H %2
() Th 4B, 32 224 T 4 Bl 7 A= B 0K G A6 g
YA 0 CDS'JE Ts JEAN AL, HAa 3 e g i b AR
Fl . CD47/CD8* L {H BE J Wt Th/Ts — 35 2 [1] {1 °F- i
AT AE — 2 A B b n] B B B4R B 28 R 48 10 RS 1
Mo M4 Th/Ts T, RBIMLIR LT AR 3,
Z WA 68 B G 8 BRI, ThyTs B TA A 2 v b
I8 FBAE G R I A AR Y R AR . ARk
W1, T N B A8 3R TR U N Gln AT 42 7 A8 3 Th/Ts
KV, (Rt BRI . AR KRB, EBI
BRERIG, & AR H 4L A Th/Ts 7K F 428
ARura oA e, maAAmERE, HB¥
o TR A g, SRR i Ala-Gln 76 T 48 il %o 28
P AE L TR H A .

—BERF SR B, Gln 78 RE SN I A2 1 fig
i 1 U D A 48 IR TNF-a, TL-6 A 72 A4, G 214
Jo b BB AE o LAt %0 %2 45 A5 40 CRP 45 s 2 s i R
oYL ) T EAE AR . TNF-o 2 Hy B0 4% 40 i/ W5 4
L3 Ak 2R R — A B R, AR IR R T KR
BETE, BWEKFE INF-a 5 F R J5 R L &%
PIA JCH, BF 98 8 W] GC AR 5 2 YL i TNF-« B
TR R B TL-6 Hh I 40 i AN A Bh T 40 i
i, S SRR S S W A T,
HOKAFA] T 2~3 h N PR BT & RUE(H, 25 g iF
BLAAR RE 2 B T AR A 45 5 80 3 R 1L-6 Tt
B, I H S F AR 0 B AR, A
I HE Bon, B EF & Ala-Gln XF DL 1 50058 45 A
FHTES AR

GC A ARG I RAE K& A %6 h 8.0%~35. 71, F
BOFREATE A . ERES . wE %, T
TR BRI R CRC AR G I K E JE A 45 11 K
Yoo WA L B HIFRAESEY, I R AEA LT
HAE BT A, BT 2 SN, 2 E AR
R AR T SRR AYT R, Ala-Gln 7E Ry fo 928 24 3
IR, AT LAREAR R R G I R AE K Az R0 0
{HAHF 58 & BR Ala-Gln 5 4 9 24 B 2 L 5 AS [\ % A
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F14) 2k 1 il 59
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