REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll4 NO.35 DEC.2014 £ 6923 -

doi: 10.13241/j.cnki.pmb.2014.35.032

WP BT KOS i f Eie SBA RPE R de e Dh iy sg

M oM OERX K A NFER AR
(Rl KR BT = ANRERE T &4 214041)

BE HN: KW EANKNER AT EEF ABAF R LR Pm, R ARKRRKEHEERL 14 RALNETR
A 564, 58 T LA A TR, LAMNEREE 1,3, ReMEHZSMA LT NEE WERLATF . CARES G
MG mAeAF AR T R m e LB A i LR A A AR -DR KT, 547 A B R G547, BR: FwMATHRSE 1,3 KA
HFEMWBFLAT -o.CREEG . G@l. GmiE -1 RamaiE -6 KF & T L4, £ 539 H %+ 5 E L(P<0.05); 5
605 M E I % 7 X CD4,CD4/CD8 /KT & T 5£aal , £ 7 A it 5 & X (P<0.05); A &% MREFAEF -a. @@t .C REEE.
b @& -1 @& -6, a@mNF -4 @ik -10 CD3 AR A AR -DR £ F L4t 5 & L (P>0.05), &ig:
RERAEKNERERIMNERGME L KRR BN R, A FHTERT R, FTHRES LRI
XN EAR AR T A KA A TR

i E 4 %S :R459.3;R605 TEKFRIRAD:A LEHES:1673-6273(2014)35-6923-03

Effects of Enteral Nutrition on Inflammation Factors and Immune Function in
Critically Ill Patients with Long-Term Fasting

YANG Qing, XUE Yu-zheng, LIN Zhou, LIU Zong-liang, YU Xian-ming
(The third people's Hospital Affiliated to Nantong University in Wuxi City, Wuxi, Jiangsu, 214041, China)

ABSTRACT Objective: To explore the effects of enteral nutrition on inflammation factors and immune function in critically ill
patients with long-term fasting. Methods: 56 critically ill patients who were treated in our hospital and had fasted for 14 days or more
were selected, the levels of endotoxin, tumor necrosis factor-a, C reactive protein,white blood cells, interleukin, T lymphocyte subsets
and histocompatibility antigens resistance-DR in peripheral blood were measured before enteral nutrition and on 1, 3, 7 days after enteral
nutrition, and the indexes were compared before and after enteral nutrition. Results: The levels of endotoxin, tumor necrosis factor-oi, C
reactive protein, white blood cells, interleukin-1 and interleukin-6 after 1, 3 days of enteral nutrition were higher than before enteral
nutrition, and the difference was statistically significant (P<0.05); The levels of CD4, CD4/CDS after 7 days of enteral nutrition was
higher than before enteral nutrition, the differences were statistically significantly (P<0.05); There was no statistical difference in enteral
nutrition, tumor necrosis factor-a, C reactive protein,interleukin-1, interleukin-6, interleukin-4, interleukin-10,CD3 or histocompatibility
antigens resistance-DR (P>0.05). Conclusion: Systemic inflammatory responses in critically ill patients with long-term fasting was
significant after enteral feeding, but can alleviate with the continue period of enteral feeding and can modify the immune function of
patients.
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Table 1 Changes of serum endotoxin in patients before and after enteral nutrition

- BRESRI BRE 11X
ke Befz\ze eifeﬁrejil Aﬁef\]l da§I§ i enteral FNESRE 3 X BNERE T X
Indexes .. y . After 3 days of enteral nutrition ~ After 7 days of enteral nutrition
nutrition nutrition
A E2Z( U)Endotoxin(U) 1.32+ 0.94 10.52+ 8.12* 4.22+ 3.01* 1.34% 0.92

& : 58T EiE e, *P<0.05,

Note:Compared with before enteral nutrition,*P<0.05.
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Table 2 Changes of inflammation factors in peripheral blood of patients before and after enteral nutrition

o BREEN BRNEFE 1 X BAEREIX BANERETX
s = . After 1 day of enteral After 3 days of enteral After 7 days of enteral
Indexes Before enteral nutrition . .. ..
nutrition nutrition nutrition
JELR = L
in I%..¥ a(ng/L) 14.52+ 2.78 18.21% 4.52% 22.34x 7.41* 13.41+ 435
Tumor necrosis factor-a(ng/L)
4 x 10°
. F A< 10°) 11.30% 4.21 1742+ 5.22% 15.21+ 4.87* 11.82+ 3.74
White blood cells(x 10°)
L
C}iﬁﬁl‘:‘l(flg/ ) 27.41% 7.41 4551+ 8.74* 58.45+ 10.21* 26.41% 5.10
C reactive protein(ng/L)
HEANE -1(ng/L
= s % (ng/L) 13.45+ 3.48 18.74% 4.32% 22.64x 7.42* 13.74% 4.52
Interleukin-1(ng/L)
M= -6(ng/L
AR -ong/l) 17.10 3.12 3412+ 11.02% 37.74% 7.61* 20.84 8.52
Interleukin-6(ng/L)
HAEIr = -4(ng/L
SR % (ng/L) 35.51+ 4.21 40.02+ 8.54 34.85+ 4.21 36.85% 4.71
Interleukin-4(ng/L)
ZHAR Y 2 -10(ng/L
AARAA SR -10(g/L) 60.21% 7.21 64.92+ 2.74 63.74% 6.45 6541+ 8.41

Interleukin-10(ng/L)

T 5HAEFRBIELLH, *P<0.05,
Note:Compared with before enteral nutrition,*P<0.05.
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Table 3 Changes of immune function in peripheral blood of patients before and after enteral nutrition

si [ BREFRE 1 X BREFREIXR BREFRE TR

U =3rA

B i After 1 day of enteral After 3 days of enteral After 7 days of enteral
Indexes Before enteral nutrition . i .

nutrition nutrition nutrition

CD3(%) 39.71x 14.21 41.20+ 10.25 41.64% 12.01 46.85 15.42
CD4(%) 21.41% 9.31 22.81+ 10.21 23.14x 7.41 28.61+ 9.74*
CD4/CD8 1.64% 1.20 1.69% 1.02 1.78%+ 1.42 2.05% 1.52%

FLALNEBERE -DR 4521+ 14.21 50.12+ 23.12 52.21%+ 24.21 54.21% 24.13

Histocompatibility antigens resistance-DR

5N EFRAILLE, *P<0.05,

Note: Compared with before enteral nutrition, *P<0.05.

3 ik

KIS G TG R HAC DRI B S 2 , RZ BT A
FR B e BE TR VR B A B U eI AT . M IE T RE R
B E R Z —, RS EOR AL TR FEREE 22—, 1
TE ) R 0 T2 B T R I T SR K T R & A s
W HAA Y7 e R b B B T 25 R D BB R B IR A
IP AR IGE™, A 2F B8 S B FE A 1 E 3R SRR
A B FRE I A B IR , BRI AN BET -3, B IR RHIRYT X
FIFEIAIINE F7 e N B SRR B2l i S NE 3R I RRE 2B AR
%, 5 SRR kA R R A T B E Y R
U o B P TR L 1 i VA 3R T 0 S R TR I 1 3
BB 1R K B T RE T Y K AR, ESR I R 2 R
HH SR PN 7 TR 43 BB 3 2 e A AR TS O R K
WP b A5 e P R , R A M 1 T B 4 A 12, (L X T
HERA EZANRABIGEE . ARUF5ETE T e 56 Filk i
AN BOE W B SRR AN B I P A% 5 T TR R B s g AR
IS AR B0 DA TR ST i P 8 3 X K S A £ F F A B R T

AWFFEE R LI N E TG 1 KR 3 KB H SN I
NEER JHRIRIEIN T -o C B E A0 AN %
-1 I 3 -6 BZKOT-BA 5 Tl B SR AT SRR I TR
IR S A £ 0 8 T ER T 2R A B ROE IR, B R AL
il T B AE T — K S AR A4 A I3 s T MK R N R
J IS AT SO R 1 2 A 5 — T T
PN S P T T 0 SR A A PR 2 484 1D e I ot A L 28 v
o SR B R BT £ A 30 3 v ) bR DA T 4 5 40 7
PAEE B AR, M ST BR8N , i T 4 B SR S ]
AL T 2 Y DA I B PR G PR S), (FLIE fi P 5%
557 REBFESMNE M A R IREIRIEHE T -o C IV EM H
A A R -1 AR R -6 MR IE S S R RTA L
AT , ULHRERE I B SR A0 AT I T RE B A5 Bk &2, i
T PRI S A P9 7 3R S B A5 A B | 4 B R
FREREAR IS T4 S R T R RIS, AHIFSS 38 & BRI
EIRIGH T K CD4 .CD4/CDS8 /K- TSt 1, 156 BH Fifi 45 1 79

EIRMIERT , ALAREISR W B 42 B JEAE RN AEAR 107 EL AT

BN DI B B,

ST 2, G H AT RIS B R I N B 3R a0 8 42

Y RN SN B, B St R i AL IR, O AT SR SR

.

£ % 3 ik (References)

[1] Elke G, Wang M, Weiler N, et al. Close to recommended caloric and
protein intake by enteral nutrition is associated with better clinical
outcome of critically ill septic patients: secondary analysis of a large
international nutrition database[J]. Crit Care,2014,18(1):R29

[2] Kuppinger D D, Rittler P, Hartl W H, et al. Use of gastric residual
volume to guide enteral nutrition in critically ill patients: a brief
systematic review of clinical studies [J]. Nutrition,2013,29 (9):
1075-1079

[3] Kadamani I, Itani M, Zahran E, et al. Incidence of aspiration and
gastrointestinal complications in critically ill patients using continuous
versus bolus infusion of enteral nutrition: A pseudo-randomised
controlled trial[J]. Aust Crit Care, 2014[Epub ahead of print]

[4] Marik P E. Enteral nutrition in the critically ill: myths and
misconceptions[J]. Crit Care Med,2014,42(4):962-969

[5] Mikhailov T A, Kuhn E M, Manzi J, et al. Early Enteral Nutrition Is
Associated With Lower Mortality in Critically Ill Children[J]. JPEN J
Parenter Enteral Nutr, 2014,38(4):419-466

[6] Wong JJ, Ong C, Han W M, et al. Protocol-driven enteral nutrition in
critically ill children: a systematic review[J]. JPEN J Parenter Enteral
Nutr,2014,38(1):29-39

[7] Deane A M, Rupinder D, Day A G, et al. Comparisons between
intragastric and small intestinal delivery of enteral nutrition in the
critically ill: a systematic review and meta-analysis [J]. Crit Care,
2013,17(3):R125

[8] Da S F, Bermudes A C, Maneschy I R, et al. Impact of early enteral
nutrition therapy on morbimortality reduction in a pediatric intensive
care unit: a systematic review [J]. Rev Assoc Med Bras,2013,59(6):
563-570

[9] Wells D L. Provision of enteral nutrition during vasopressor therapy

(55 6930 TT)



£ 6930 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.35 DEC.2014

reduces pain after TKA for juvenile rheumatoid arthritis [J]. Clin
Orthop Relat Res,2004(423):152-156

[10] Parvizi J, Rapuri V R, Saleh K J, et al. Failure to resurface the patella
during total knee arthroplasty may result in more knee pain and
secondary surgery [J]. Clinical orthopaedics and related research,
2005, 438: 191-196

[11] %45, 85 L. BAXREX T KR P BEREZGN T L EHR
H ARG BEHH AL E, 2009,17(17):1289-1292
Huang De-yong, Lv Hou-shan. Measurement of patellar thickness and
surgical techniques of patella resurfacing during total knee
arthroplasty in Chinese patients with rheumatoid arthritis [J].
Orthopedic Journal of China, 2009,17(17):1289-1292

[12] Barrack R L, Bertot A J, Wolfe M W, et al. Patellar resurfacing in
total knee arthroplasty. A prospective, randomized, double-blind
study with five to seven years of follow-up[J]. J Bone Joint Surg Am,
2001,83-A(9):1376-1381

[13] Rathbun S. The Surgeon General's Call to Action to Prevent Deep
Vein Thrombosis and Pulmonary Embolism[J]. Circulation,2009,119
(15):480-482

[14] Kageyama K, Nakajima Y, Shibasaki M, et al. Increased platelet,
leukocyte, and endothelial cell activity are associated with increased
coagulability in patients after total knee arthroplasty [J]. J Thromb
Haemost, 2007,5(4):738-745

[15] 4, m% 08 2,5 A A0 2 H AR F RE AUk f i Ho s
#) Meta 5 #7[J]. B4 94+ 42 &,2011,19(19):1596-1600
Li Bing, Tian Feng, Wen Yu, et al. Timing of tourniquet release in
total knee arthroplasty: a meta-analysis [J]. Orthopedic Journal of
China,2011,19(19):1596-1600

[16] AZ, ) K, HEF, & 2RXY EHELF 5 A A E kb
L5&5skANE AN FPRAR TEAL S W EES,2011,15(09):
1541-1544
Zhou Wei, Liu Dong-hai, Ma Guo-tao, et al. Relationship between
pneumatic tourniquet application in total knee arthroplasty and
hypercoagulability [J]. Journal of Clinical Rehabilitative Tissue
Engineering Research,2011,15(9):1541-1544

[17] Westrich G H, Haas S B, Mosca P, et al. Meta-analysis of
thromboembolic prophylaxis after total knee arthroplasty [J]. J Bone
Joint Surg Br,2000,82(6):795-800

[18] Tai T W, Chang C W, Lai K A, et al. Effects of tourniquet use on
blood loss and soft-tissue damage in total knee arthroplasty: a
randomized controlled trial [J]. J Bone Joint Surg Am,2012,94 (24):
2209-2215

[19] ZA. ERBHEET XA TLBERVOEFTHH [J]. PRES
A% %,2003,2(9):5-7
Wang You. Total Knee Arthroplasty Rheumatoid Arthritis Cases ( an
Average of 7.2 years Follow-u p Study), Journal of Chinese general
practice,2003,2(9):5-7

[20] Moon Y W, Seo J G, Chang M J, et al. Minimum five-year follow-up
results of single-radius, high-flex posterior-stabilized TKA [J].
Orthopedics,2010,33(3):155-159

[21] Rupp I, Boshuizen H C, Jacobi C E, et al. Comorbidity in patients
with rheumatoid arthritis: effect on health-related quality of life [J].J
Rheumatol,2004,31(1):58-65

[22] Ghanem E, Pawasarat I, Lindsay A, et al. Limitations of the Knee
Society Score in evaluating outcomes following revision total knee

arthroplasty[J]. J Bone Joint Surg Am,2010,92(14):2445-2451

(E#E% 6925 TT)
for hemodynamic instability: an evidence-based review [J]. Nutr Clin
Pract,2012,27(4):521-526

[10] Mancl E E, Muzevich K M. Tolerability and safety of enteral
nutrition in critically ill patients receiving intravenous vasopressor
therapy[J]. JPEN J Parenter Enteral Nutr,2013,37(5):641-651

[11] Silva M A, Santos S G, Tomasi C D, et al. Enteral nutrition
discontinuation and outcomes in general critically ill patients [J].
Clinics (Sao Paulo),2013,68(2):173-178

[12] Deane A M, Rupinder D, Day A G, et al. Comparisons between
intragastric and small intestinal delivery of enteral nutrition in the
critically ill:a systematic review and meta-analysis [J]. Crit Care,
2013,17(3):R125

[13] Dickerson R N, Wilson V C, Maish G R, et al. Transitional NPH
insulin therapy for critically ill patients receiving continuous enteral
nutrition and intravenous regular human insulin [J]. JPEN J Parenter
Enteral Nutr,2013,37(4):506-516

[14] Bonhomme S, Belabed L, Blanc M C, et al. Arginine-supple mented
enteral nutrition in critically ill diabetic and obese rats: a dose-ranging
study evaluating nutritional status and macrophage function [J].
Nutrition,2013,29(1):305-312

[15] Ichimaru S, Amagai T, Wakita M, et al. Which is more effective to

enteral  nutrition-related  complications,

prevent high-  or

medium-viscosity thickened enteral formula in patients with
percutaneous endoscopic gastrostomy?: a single-center retrospective
chart review[J]. Nutr Clin Pract,2012,27(4):545-552

[16] Kim H, Stotts N A, Froelicher E S, et al. Why patients in critical care
do not receive adequate enteral nutrition? A review of the literature
[J]. J Crit Care,2012,27(6):702-713

[17] Casas R P, de Luis D A, Gomez C C, et al. Inmunoenhanced enteral
nutrition formulas in head and neck cancer surgery: a systematic
review[J]. Nutr Hosp,2012,27(3):681-690

[18] Lee H, Koh S O, Kim H, et al. Avoidable causes of delayed enteral
nutrition in critically ill children [J]. J Korean Med Sci,2013,28(7):
1055-1059

[19] Rugeles S J, Rueda J D, Diaz C E, et al. Hyperproteic hypocaloric
enteral nutrition in the critically ill patient: A randomized controlled
clinical trial[J]. Indian J Crit Care Med,2013,17(6):343-349

[20] Marik P E, Hooper M. Parenteral versus enteral nutrition in the
critically ill patient: a re-analysis of a flawed meta-analysis [J].
Intensive Care Med,2013,39(5):979-980

[21] Doig G S. Parenteral versus enteral nutrition in the critically ill
patient: additional sensitivity analysis supports benefit of early
parenteral compared to delayed enteral nutrition [J]. Intensive Care
Med,2013,39(5):981-982



