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Abstract: The immune nutrients play an important role in nutritional support,immune regula-
tion and maintenance of intestinal barrier function. In recent years,with the development of
clinical nutrition and new medical technique,the effect of immunonutrition in the comprehen-
sive cancer treatment has attracted more and more attention. By summarizing the relationship
between tumors and arginine(Arg), glutamine(Gln) as well as the ®-3 polyunsaturated fatty acids
(w-3 PUFA),this paper provides references for clinical doctor to improve the nutritional condi-
tion and the efficacy of tumor patients.

Subject words:immunonutrition ; neoplasms ; arginine ; glutamine ; w-3 polyunsaturated fatty acids

e RS E NG IPN S/ S A S
FRW I ik B A% S SOV R AR e D Rer )
LAl S PR U S, AT R I 1R
J 38 8 3% (EN) i 5] rh B ks 2R A 2 0-3 2
ANHLFIAR 7 1R S5 FR R B RS, A B TR S LAY
BB DIRE | BEARAR ST SERE SO, Ul 20 8% G 55 5 A 11
KA BT (1Y) %2 9% 75 97 (immunonutrition) ', fo
BIENLAERT IR E SR =, HOAE 8 ik B oy =R
G L, 1 iR AL A e 1 2 R 9 4 i PR 1Y
7 VR T A Ao ) 9 S L P

AGNEIIRE BB A E R R IR S ik
A PRTE TR IR S N I LA 28 T ROBCIRAS R 19 1
HHLH I KRR EFRA R RE T REEER,

BREE. P28 , 2 HER L, A MAFWENFERH L
WA, TR A AT A KK &KW 127 F (450008 ) ;
E-mail ; luosux@sohu.com
FHE AR, EEEN ML, XA WIEERNEE K
SREETH, LA 4TI EE 107 5 (230031);
E-mail : lisuyi@csco.org.cn

75 B #5:2014-05-21

M2 2014 £% 20 5% 8 Hl

Ab R R DL B R R e d B T R e e I
PR NIV - ARG 2 S B FRIRYT AT
Bij TG R ik = 38 ek A 5 ORI R v A 3 R AL
PR G E N, 38 A R A LR 4 7 A RS TR
ok BE B S B NE o PRI, B B IR AR T MR E SRR
SRR RETT IR, H ET RIS 22 0 S e R S SR ) o
A5 K5 2 BR  (arginine, Arg) . 4% 2 B % (glutamine ,
Gln) .0-3 ZAMEFE IR (w-3 polyunsaturated fatty
acids,w-3 PUFA) il DL K ¥ e 5 G 2 L A X
% 42 B (probiotics) 4

1 FERBRSMNEHNXR

Arg & —BAFIRE IR Y, FA 2 R BRI 2y
AR A 26 0F Ao TR, 2 JR R 2R B (8] 1)
VAR i 2 1 LR B — A AL A (NO) A= & 7
MIRTARII . Arg i1t Z2 MRS SHLAACH . 8
WAMRMER, Z5IREMZ N SY FACH, 1E

619



Journal of Chinese Oncology,2014,Vol.20,No.8

DNA Sl 40 it J] 300 9 5 45 07 Tk 4 E AR 5l
i — ARG U (NOS) HEfLAE R NO, 2 544N
ETIR YRR L E S S R PR A
L1 XFHL4a 5 B9 22 M

TR A T AL Arg 55K BB 1 A, E bl
R Arg =, HHUAE L DIREN KA REm, &
Arg (R SR BT LA e ML TE A 0 Arg
TENFNIZ S, S SEsdes , JRI7 )5 M R B A
R R A R O B A KRR R
i/ T 988 2 1A 5 0 B A i 23 ) I P R
PR AL Wi i 2 A, AP IE SR A MR DL
R F o BOR BRI s, (BN E R
AR TG A S A SRR AN ST Arg R R
S5 T4 A R ) R B 2R, TR It £ i R
FUBTAREE R AR S, Arg X AL A 5 T 4 AR 351 R
HA—ERm, MHERTUE Arg 2B mNE
Fr , BER DR B PN I P o AT I LI | PN
BRER AT B [ B S e e 4 2 4 4
Ve FE S BRAIG, B IE T BE S Arg fEUE IR 5 R 20 K
1.2 REEEEERENRE

Arg BIRPETEIE Z B AN ED . Arg
JE—MRRIRE IR, & NOS B, LA i
NO, Fr 7 A= 1) NO V5 [ ih 2/ 73 HA P b
AR AR e , — 7 i HaE o O A S
PR P ALl B cGMP A #4231 AR T3 95—
T, B AL EEAE T o Arg T LU B R O ik
2R3 2 3T NK 40 I 0 R 39 56 150G 240 i 1) Ay
Wis BE 3 F1 NK 20 B A 35 4, 359 0 DI P A% 200 i TL-2
F 238 B TL-2 32 PR B3 P, 42 0 T 9k L4 200 D 1] 432 S
IO g H A 4 G B B A 5 S R T R T
1.3 #IphEER

Arg 10kl i 98 2B B L AL 368 . QO il ik 733 240
i B4 22 e 5 5 (4R oo R 1 A1 S T s D ok
NO @AW bR A= 4 o Avg BOVEFH T BE 32 28 2 5d o
5 1 R BUR SeE SE B . (H Arg L2 40 i
AR S BE BT T B 22 1A R R IA , BORN TE Arg 52
SRR A 3 0 22 M A T PR P AR
1.3.1 @ik NO % -3 I 7 2a i A =

VFZ TN NO Al 3d i 3 45 15 5 e & il
iR B A K BEAE, Arg 7E MR N AT 28 NOS i AL 2 i
NOY', #FFE A B NO firh % o Jed 4 Jid 6 T i) AL 1 A 22

620

Fofr QO3 1 175 5 07 380K 13 2 i fof 2ok A 2, 41 e £
R C BB, BUIE caspase-3 .91 3 i PR M i 205
AT, @ p21 H K GY/M AR <6
RV FRIKK, p21 AR 20 S5 5 P e A A
Y, ] 410 5H) 2 i ] S0 ARORE P4 AR 1 O (CDK) B TR
TR Gy/S WYL 3, il it p38SMAP i Atk 5
T IR A7 I R RS O IR A R e — PR E R
ZRMIE A ERE Kk . BRASUM TR A 2245
IRy —FY T,

1.3.2 &l At 7% 2m e % B B,

Z & (polyamine) j& — 28 & A3 AN B 2 2 KLY
&, Ho B ekl Ry B R, OC Bl 2 &5 2 R I
FR W o B E AR I RE 0 2 MR I e I
A e KM SE  EATTRIVE  EAZ A 5 A% A Y 4
ML A R, AR R, Z i B A 2 DNA & i
AIVEHT, INASNIRYE Z i, n] %% DNA & A, 2
JHe AE A PN AN 40T 418 2 B ges 4 M i B 1 B R, T RE
52456 B (RNA 8 PR FRe a5 5 Y hg
A iR 20 i 22 e AR BR, 22 i e T G )
2 WAL AR . BETC A MFSEIESE i iR
iR T LA 3 3 400 ) 2 R 00 R i T P ohe 0 ) 22 e 1 A=
SR

2 AERBEERSMERXR

Gln & —Fl 2 b T &R, 1E A 32
1 TCRE B, b7 NI B 2 2 R A 5 1Y 60% , & 1
WE TS RR MR RS A AT B R A
SF-AF R AR, 2 45 2 2 1) S TR RN R R TR,
SR A KRR 0 A0 B, i 8 T R 40 9K L 40
FIE RN 45 Ak, Gln 36 15 i B 5 57 B 2 fig 4%
X

Gln [ 7K 7 B 7K il 00 Ik 2 35k e il 551 o
BIREA Gln, WRBR—A AR H 2 R—A 2
T i 118 SR A 5510, i A Ik F B0 43 A Sk TR IR
FR AN Gln, LA E 1 iE Gln B9 H Y,

I PR TAE T, g /& W Gln vl 2 2 By 1k
VPR AR5 I BI5GB 1) 45 44 55 T ae a2 JB )
FHCHTIY A B A L IR R T A AL AT
SN F T AL

B s 22 2014 4% 20 %% 8



21 Gln 5HEEK

A FEAMIEE Gln BT LA e A 4 B R e B
WHEM , Gln JEAR Z 40 M AL K T 75 1, FR 502X T
PR A K 14 98 A0 B DRI s A A HE e i 3 B R
BIE" U030 H T Gl AT 38 o 20 R I 282 1k A it 3 3 3 )
SRR AR, R AT XS Gln A9 2 1 IH B v
T H M, HED Gln 2 Pl 20 B A0 G AR R R 1 4R
M, Gln J2 43 43 W H K (glutathione , GSH) B HI /A 2
— o GSH 1y i 2L 20 9 40 il A 32 2 iy Bt S 7 DR B
BILA 240 1t 4 52 S A48 40, I e 4 L 9 GSHL 7K -5 R
FEIZH 2, DA L i v 1 4 4 3 0 EL X ik
SRS A FE R EAME Y Gln, AT T & AL IE % 41
21 GSH 7K, BEAK b 923 40 s GSH 7K, {2 98 7=
LN Bax FIJH T8 i caspase-3 Kik, TP T
il 3 K Bel-2, 42 e 40 i g T, 4 i Hesh g A i
SR, ANFERAEANIENE Gln 51 AR 20 i 8 T 60 )
RS2t FHLAE £ 09 GSH fEfS % B A A 3L 4l
BTt EA RN, X SR T P A B s ] T
T AE R AT S A% T, B [ H 35X s 200 3 7
A 1o Rl Y Gl 55 A8 R 2% 1k (3
fe—R &R NEH T RITZZAMR (NMDA)SZ (&, 7]
W Ca Uk AN, Ca® ik B — 2 W BE I, 3005 NO
A I (NOS) R 2E NO /95 18, NO Z£4 il Ik 92 4t it
AR, ] BRI A, oA
T2 b Ah WA BTN R AR 58 Gln BRI T i Je 20 i
AET () T B % ED PISK/Akt P/ 715 538 p&s!,
22 BENGREMEERS

FER IR TR el fs K F ARG LIRS 2
K Gln, BB AR Gln S =, o7 53500 6 58 15
KN, 4k A A TR R A | 4 B R A5 7 E T ACRE | G
WL PR 45 2 U B Gln AL, 38005 M OG JE | & 4%
L2 R A A TR VR R 5 A R R B E g
B B sTgA W& it 32 3 04 G s B A T
E‘ELZ(%ZZJO

X T e BT S, Gln Bk WL 90 93 9 BE A
IR 2 . i s 4 2 HLAR = 1) 45 2 I e i v
P, PRI T FE KR Gln, 3 A0 2% LA ZH 4T E) Gln
HOFREAR . an ik T W1 E AP 58 Gln, AT BEARHLIA
F T i AR, B o bk L 20 R A 22 4 4 T e, B AIK
AR T 300 [0 iy R ) a0 3 1, oA i A S R R BRI fE
[ HF Gln A 8 7 9k B 4 b B Ath 4 928 200 M 0% 1 2

M2 2014 £% 20 5% 8 Hl

FHLAR G IETIRE . BFSE & AN 72 Gln REAS B 42 &
TL-2 B A B, 90k B8 200 0 43 284 048 i R A7 e 1 1 ot
AT V3G AL T 40 CD45SRO 1 Bel-2 A9 %3k, B
WIE G fE T 40 GSH, B ARG P K7 | 3l 3 —
FR YL 5 AL T Ay =224 eAh, Gln 38 1]
3 Ao 9 A R PR A R 5 A o e A I 240 e
PR AT A R TR P BE 1T L Gln a8 ] DU i F
20 B 7= A T P A v 2 Y A0 I R SN 4y T
NO, 5 B[] B A5 52 1 J Y 555 78 e 25207

3 w-3EMRSMERNXR

-3 Z A FE IR (0-3 PUFA) J& SV PR IR 25 s
Mg Wi R, £ 2 o- T KPR (alpha-linoleuic acid,
ALA), — 1" 1o} 2 (eicosapentaenoic acid , EPA) Fll
o Tk 7S M5 B2 (docosahexaenoic acid, DHA), H
ALA 80700 F R Rl % A2 KI5 T 5% AL EPA FiT DHA
31 MEEBERBKR

i i R R B R SR T A G HYE RN
R, R AR A TR R | H 8 S e R b i T8 #E
POt AT AN BRSNS ok Se R A1 i o 1) & HE K
J& o A A R R AR A R R AR
JE AR S E R A DG M R 1 S o i A £
PRl 2 S [ 18 b8 A OC 200 B 181 el fieh 83 5/ 0 77 97
B = A, B AL G IR RSB IN T o(TNF-o) S5 7
Z AT (LMFs) PR v IR 6(1I1L-6) (FIT R
L(IL-1) %5 o i RBIF9E PRI SIS, o0-3 Hi DR AT BH i 24 1E
BN R T R DA B HE K i R A A
B -3 NIRRT 38 o OB AF 5 A Sk AR S R
SiE S i R AR G BRI R 2k, T R R0k
SRR Y LT REY

w-3 I 17 R 4% 3 2ok 240 i R 5 52 me L A4 A RS
FEEMACHEE N NF-kB i& 48, #% K 7 NF-«B #%
FIR 5 AT S VF 2 JE KV AH O Al i Y 7 1 7 A=
U0 IL-1 IL-6 Al TNF-o 55, 3% S8 20 Jf DX 57 2 i
TR R R Kok IR 51 R AL AR D B
ZAEM . -3 MG W R TE 1R N 28 35 S AL g (COX) FIR
S A (LOX) A1 I AR B F 2245 5 W Jo, 410 il &40 i JsE
G & H B £k DL 8 E O (PKC) 9 0, BH B
NF-«B/IkB %2 £ ¥ 1B % F 5 B2 f ,NF-«B i 1L
W B N S D NF-kB 238 R B, DT R AR A

621



Journal of Chinese Oncology,2014,Vol.20,No.8

P TNF-o IL-1 1L-6 %5 4H i P 77K S, i i 20 i
TR EDRTE AL, AN, 0-3 JRIFR T i EPA 1l il
1L N JE 8 F1 8 51 K F (protein mobilizing factor, PMF)
FEIK TR T A0 cAMP T 55, BH LR AR 105 3 B
(lipid mobilizing factor, LMF) HIfEH .
32 MEEREER

LI PRAF IR o-3 A5 105 R A5 VA (1) i I
AN AR L Y1 I ST RS, w-3 B8 7 R BE 4 il i
S PC-3 M Re )1, JF4E/R T Rho GTP fif iy
HTEAEM . Bocea %5 PWF 58 UE 5L, PPAR 76 AA X #L
JIR 9 40 g 2 MCF-7 Al MDA-MB-231 H. A5 & 2 fii
il SR . e Ak, 3 Sl R 5 R B AR R T -3
JIg B 1% AT 37 bR 52k, DRI AT RE 5 0 i
T keI G B E T A OC
33 HEHREZAME

o-3 G2 R Ay ) 396 5 o Ak 7 2 2 i
25 09 AE T, BL 5 3 i 4 Ak 4 495 | BEL DR 400 i ] S84
il NF-kB i@ 2 | Wl /D i 24 2 PR3 A B 638 4547 G
EPA i 1] #F 4 PPARy Fo 3L 3005 % & 12, M4,
PPAR~y it W] I8 5 R Ui 55 407 i 245 40 OC i 2 FhpL ]
KBS I EE A, B R, Girnun %5 PO FH 2 Fh 4i
it ZR HEAT S50, AR AR /N4 e il 98 (NSCLC) L R 59 | 45
o i 20 B 3R LA R AE B9 B0 1) /N RS AR AL o I
SRR 25 W ALY A il PPAR T 38 sh 30 il 42 w5 1k
ST R0, IR BRI I B VR o Moffit 555V S8 ik
S, 22 24T 245 H 56 2R 1 (MRP) A] 8 PPAR 15 5l #% Jir
P&, i PUFA fE 7538 53 PPAR3 & 483k B4k 7 8 ¢
VT i A W

% o] 53 2R T 245 200 b ke ey 98 R BRUASE U F 9 R B
-3 JI 7 2 W2 5 2 b 9o AR R N 34% , -3 B i R
MR SRR A 1 A A TR0 2 g AR B 2D T 50%, T -3
JIg 7 T2 M 3% B A B Sk TR 4 P R A AR B i
188% , 2 W] w-3 i i 2 v ok 5 b I 20 20T R Bl 55 R
OB AL 5 38 i SRR A G

MGTEA | By 3 AP ST B A3 0 A LT A 2298
20 bk (RS AT SRR AN A B Ak T 24 40 PR R ) 1%
FRILFIESE R BoR  DHA A 5 & 8 men | 8 &
T e ST B BT i 25 980 A0 R B 9T K, ANAUAY
X AT SRR AN MR, XAk TS 245 1) 440 Jif e b v
FURCEAERT, AN R R AL o A BT Ak R 4R R R
E, KRR AR B S 56 41 R H A B 308U, AR

622

DHA 3l 35 5% i 2 R i el Ak . B8 &4k 462403 , ek
AR T LT 2 R 2R A P U S AR A 1 ) R
Ot 4 25 25 W 1) R VL o Ak, S5 6 DHA A B 5k
A AT R30I A0 A, o A o 400 g BELIBE £ G,
H1, TN Ay BEL VBT 4 e JE1 39 8 T R Sl R s i L 22—

4 b T Al i AR AN ) T R g 200 o F 9 2
RN w-3 FA X BT A3 52 56 4 J 48 7R 1 B[] | ik
VAR A 0 B8 B IR VE L HL -3 FA B GEM 4141
JL A ) 2R B B AE T GEM 41, B -3 FA A%t 35 7
by Y SR | A R Vb VS R 24 ) R 200 A T
N T RAFHIETEINEIEN -3 FA 5 GEM B4 )i
FH AT A5 B4 0 40 B B0 ) 28 I -3 FA S
il NF-kB i85 72 1 ki e I B g = V4 A Vs i 24

X 10 = S0k 0 i 245 i 98 4 AR BIF 9 K
o-3 8 BRI A = G4k — 7 T K75 6 25 B Jed 41 4
YEH I -3 g IR AT 46 v — Utk i (i 0988 35

4 R AESHIFH

20 42 80 AFAAARM, M R BE BRIt 5 ke T
A, AATTIRTREN figg 5P R e B AL L R il ol A 25
55 g A B IAFAE SR, O B Lk A R 7 A gk
KN IR B SR IR AR 07 ik, A
BTN FI e ST 12 S I A EP Ve N S o R
T I TR TR L0 B ™ W eSS 1 TR AR AL TR
PRI TR AR W A 50 T A R I B 1 T A A R M
HERF A A g AR T RE TR R B AR A
PP B E B DIRE , WD e N R S N TR
i, AU B JC R ZLRRAT 1 BE B 5 16 1 26 15 20 i
BE L R ORI | B 1k HAB AR T B f= A TR AT i
HE IgA JE Az 135.36]

ol 2 285 4 590 AT 3 ek 2 Ao Oy O R SR SR AR
A E S mIE WA i AR AR P RS DU el
BO T I B AR, LU B v I TE AR T O TRE A RCRE B
L NI, e 2k B A B R 3 B R
DIRER H B, BN RBEm NE TR M T AR &
RPN N E IR AT AR S Y KR
PUAEZR AT, DT 246 J A3 e 1 1] 73

B P E SR R A M R LA, 1R
SE RIEIIRE Ik PR ALB W 2 |, V2 W5 AR S
T R E R R PRI TR 4R . R d

B s 22 2014 4% 20 %% 8



TR 22 WA i R A TR . T A ] s ol o e 6 4%
RO FL RS E IR R L RBEE SR TR ALY
RO BT i /0 TEAT 3 B9 I PRAIE I | S8 765 IR 7
SRR IR T B (B i — 2P e T TS A 45

SEH .

(1]

2]

(3]

4]

(6]

[7]

(8]

[10]

[11]

[12]

Heys SD,Walker LG,Smith I,et al. Enteral nutritional
supplementation with key nutrients in patients with ecriti-
cal illness and cancer:a meta-analysis of randomized con-
trolled clinical trials[J]. Ann Surg,1999,229(4).467-4717.
Beale RJ,Bryg DJ,Bihari DJ. Immunonutrition in the criti-
cally ill:a systematic review of clinical outcome [J].Crit
Care Med, 1999,27(12):2799-2805.

Li N. New concept of clinic nutrition;immuno nutrition|J].
Chinese Journal of Practical Surgery,2001,21(1):7.[Z= 7.
G PR 5 3% 00 A 2 . SR e AR ()], h I SE AR Ak
2001,21(1):7.]

Correia MI, Caiaffa WT,da Silva AL,et al. Risk factor of
malnutrition in patients undergoing gastroenterological and
hernia surgery:an analysis of 374 patients[J]. Nutr Hosp,
2001,16(2):59-64.

Song JX,Qing SH,Huang XC,et al. Arginine enhancing
immunity in the patients with colorectal cancer after opera-
tion[J]. Journal of Chinese Oncology,2002,8(4):244-245.
R, I =40 BORE A, 55 RS 20 R 1 o 4 1 0 i B
S5 JSE DI RE[T]. M ~2 44585, 2002, 8(4): 244-245.]
Moneada S,Palmer RM,Higgs EA. Nitric oxide:physiology,
pathophy-siology ,and pharmacology[J]. Pharmacol Rev,
1991,43(2):109-142.

Moncada S,Higgs EA,Hodson HF et al. The L-arginine:
nitric oxide pathway [J]. J Cardiovascuhrlar-Pharmacol,
1991,17(S3):S1-S9.

Chen DW,Wei Fei Z,Zhang YC,et al. Role of enteral im-
munonutrition in patients with gastric carcinoma under-
going major surgery[J]. Asian J Surg,2008,28(2):121-124.
Stuehr DJ,Nathan CF. Nitrc oxide,a macrophage product
responsible for cytostasis and respiratory inhibition in tu-
mor target cells[J]. ] Exp Med, 1989,169(5):1554-1555.
Torosian MH,MuHen JL,Miller EE, et al. Adjuvant, pulse
total parenteral nutrition and tumor response to cycle-spe-
cific and cycle-nonspecific chemotherapy(J]. Surgery, 1983,
94(2):291-299.

Silva TM, Fiuza SM,Marques MP et al. Increased breast
cancer cell toxicity by palladination of the polyamine
analogue N (1),N (11)-bis (ethyl)norspermine [J]. Amino
Acids,2014,46(2):339-352.

Chaturvedi R,de Sablet T,Coburn LA et al. Arginine and

M2 2014 £% 20 5% 8 Hl

[13]

[14]

[15]

[16]

[18]

[21]

[22]

[23]

[24]

polyamines in Helicobacter pylori-induced immune dys-
regulation and gastric carcinogenesis[J]. Amino Acids,
2012,42(2-3):627-640.

Medina MA. Glutamine and cancer[J]. Nutrition, 2001,
131(3):2539-2542.

Guo AP. Progress in immuno nutrition and tumour therapy
[J]. Chinese Clinical Oncology,2006,11(4):314-317.[5%
T V. S BEE SRS P RIIR T AT ST R[], I R AR
2% ,2006,11(4):314-317.]

Hyeyoung K. Glutamine as an immunonutrient yansei|J].
Med J,2011,52(3):892-897.

Dong WQ,Zhang MX. Endogenous metabolites-arginine/
CO on regulation of physiological function[J]. Progress in
Physiological Sciences,2012,43(5):334-336.[# 3CiH , ik
BRI TR AR 2 T —— G R R — E AR R LR
AR AR 2012,43(5):334-336.]
Huang F,Zhang Q,Ma H et al. Expression of glutaminase

is upregulated in colorectal cancer and of clinical signifi-
cancelJ]. Int J Clin Exp Pathol,2014,7(3).:1093-1100.
Todorova VK,Harms SA,Luo S,et al. Oral glutamine
(AES-14) supplementation inhibits PI-3K/Akt signaling in
experimental breast cancer|]J]. JPEN ] Parenter Enteral
Nutr,2003,27(6):404-410.

Santora R,Kozar RA. Molecular mechanisms of pharma-
conutrients[J]. J Surg Res,2010,161(2):288-294.

Arruda IS, Aguilar JE. Benefits of early enteral nutrition
with glutamine and probiotics in brain injury patients|J].
Clin Sci(Lond),2004,106(3):287-292.

Li JS. Intestinal failure—concept,nutritional support and
maintenance of gut barrier|]J]. Parenteral & Enteral Nutri-
tion, 2004, 11(2):65-67.[ 84 % i 3 vl ——ME & 5 5%
5 M R BB R B[] B A 5 I 3R L2004, 11
(2):65-67.]

Luo M,Bazargan N,Griffith DP, et al. Metabotic effects of
enteral versus parenteral alanyl-glutamine dipeptide ad-
ministration in critically patients receiving enteral feeding:
a pilot study[J]. Clin Nutr,2008,27(2):297-306.
Murugaiyan J,Rockstroh M, Wagner J,et al. Benzo [a]
pyrene affects Jurkat T cells in the activated state via the
antioxidant response element dependent Nrf2 pathway
leading to decreased IL-2 secretion and redirecting glu-
tamine metabolism[J]. Toxicol Appl Pharmacol,2013,269
(3):307-316.

Gao CX,Qiao TK. Effect of immunonutrition on T lympho-
cyte subsets in radiotherapy for patients with lung cancer
[J]. Journal of Chinese Oncology,2012,18(3):181-184.[
B 28, Geie 8 35 107 X i 7 B 38 T bk 2L 240
JHLSIE AR 2 W [T, IR “2 40,2012, 18(3): 181-184.]

623



Journal of Chinese Oncology,2014,Vol.20,No.8

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Field CJ,Johnson I,Pratt VC. Glutamine and arginine : im-
munonutrients for improved health [J]. Med Sci Sports Exerc,
2000,32(7):S377-S388.

Andrews PJ,Avenelt A,Noble DW et al. Randomised trial
of glutamine,selenium,or both,to supplement parenteral
nutrition for critically ill patients[J]. BMJ,2011,342.:1542.
EB,et al.

Randomized clinical trial of perioperative omega-3 faity

Sorensen LS, Thorlacius-Ussing O, Schmidt

acid supplements in elective colorectal cancer surgery[J].
Br J Surg,2014,101(2):33-42.

Yi L,Zhang QY ,Mi MT. Role of Rho GTPase in inhibiting
metastatic ability of human prostate cancer cell line PC-3
by omega-3 polyunsaturated fatty acid[J]. Ai Zheng,2007,
26(12):1281-1286.

Bocca C,Bozz F,Martinasso G,et al. Involvement of PPA-
Ralpha in the growth inhibitory effect of arachidonic acid
on breast cancer cells[J]. Br J Nutr,2008,100(4):739-750.
Girnun GD,Naseri E,Vafai SB,et al. Synergy PPAR li-
gands and platinum-based drugs in cancer|J]. Cancer Cell,
2007,11(5):395-406.

Moffit JS, Aleksunes LM ,Maher JM,et al. Induction of
hepatic transporters multidrug resistance-associated pro-

teins(Mrp)3 and 4 by clofibrate is regulated by peroxisome

proliferator-activated receptor alpha[J]. J Pharmacol Exp
Ther,2006,317(2):537-545.

FrAVH R A I

(32]

[33]

[34]

[35]

[36]

[37]

[38]

Romeo J,Nova E,Wirnberg J,et al. Immunomodulatory
effect of fibres,probiotics and synbiotics in different life-
stages|J]. Nutr Hosp,2010,25(3):341-349.

Saulnier DM, Spinler JK,Gibson GR,et al. Mechanisms of
probiosis and prebiosis:considerations for enhanced func-
tional foods[J]. Curr Opin Biotechnol ,2009,20(2):135-141.
Liu YJ,Zhang CX. Ecological immune enteral nutrition[]].
Shandong Medical Journal,2008,48(31): 107-108.[X] = # ,
RS, A S FE L) LA EZy 2008, 48(31):
107-108.]

Maung AA,Davis KA. Perioperative nutrition support:im-
munonutrition, probiotic and anabolic steroids|J]. Surg Clin
North Am,2012,92(2).273-283.

Probiotics YD. Immune health[J]. Curt Opin Gastroenterol,
2011,27(4):496-501.

Rayes N,Seehofer D, Theruvath T,et al. Effect of enteral
nutrition and synbiotics on bacterial infection rates after
pylorus-preserving pancreatoduodenectomy:a randomized,
double-blind trial[J]. Ann Surg,2007,246(1):36-41.
Ligthart-Melis GC, Weijs PJ,te Boveldt ND,et al. Dieti-
cian-delivered intensive nutritional support is associated
with a decrease in severe postoperative complications after
surgery in patients with esophageal cancer{]J]. Dis Esopha-
gus,2013,26(6):587-593.

F R & %

EIE, MR ”Aﬁ’rf—}b— W6 AR E % 245 M 9B A A £42 E 0B 2013

AL 2B I B TR B w5 R s T

AL, 1%%&*!%&%%“5%5%%/ﬁ%i%mAwmﬁ%i%%
ME K FREFLMINEMANER> A BERIFFAER FEAE
R BFWEERCPTERAANBERERER SR ZBRAEEF LM
BAREREWEEFFUARVAFTEALEFEFFLAN B SITER .

P E R AR
Qs R 98 F F &
EVF MBI,
el A,

&) R AR AE e
EAE, RN R T

MR ELRERTASERF,
SNCS E VG P ESSNE ST S EN N
AR AARINBIHAE AL

(MBRHIEEREE)IN %5,

W B E 1569 Vs AT 5 s

HIEHRABWBERIBAFEST KF A IEAL, FHABRKERERFER
BB B AAIERER, 2 =+ R FRFRE £ ARG F 05 RRM Hﬁﬁ}]/‘ﬁ‘ﬁw"‘féﬁi’x

CHAEMN ITRH/ASRIZHEARBLEBHR, AE
HER TR

—RBAANEHE N ILE R F
1, KA E R T &Mﬁﬁ%ﬁ,1%@J@Eﬂk%ﬁ@k%$ﬂamfﬁm

& it 200 H o 3K AT

AN R BE e AR FHE AR AR ELRRE, RIIBFELIBFZHTE 36 L4

VRN A N A E & i Gy p AN

624

i e 7 & 2014 4 5% 20 %% 8



