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Effect of early micro feeding combined with parenteral nutrition on intestinal
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Abstract: Objective To explore the effect of early micro feeding combined with parenteral nutrition on in-
testinal flora and immune function of premature infants. Methods A total of 126 low-weight preterm infants
born in No. 3201 Hospital of Shaanxi Province from January 2018 to January 2021 were selected as research
objects. The subjects were divided into control group and experimental group by random number table meth-
od,with 63 cases in each group. The control group received conventional intravenous feeding,and the experi-
mental group received parenteral nutrition combined with early micro feeding. The recovery, gastrin level,
weight gain,intestinal flora (lactobacillus, bifidobacterium) and immune function (CD3",CD4" ,CD8" and
CD4 " /CD8" ratio) of the children in the two groups were compared. The correlation between intestinal flora
and immune function on the 14th day of feeding was analyzed. Results Compared with the control group,the
time of disappearance of vomiting,the time of disappearance of abdominal distension,the time of recovery of
birth weight and the time of total intestinal feeding in the experimental group were significantly shortened,
with statistical significance (P<C0. 05). On the 14th day of feeding, the gastrin level and body weight of the
experimental group were higher than those of the control group.the difference was statistically significant
(P<C0.05). The levels of lactobacillus and bifidobacterium in the experimental group were higher than those
in the control group on the 7th and 14th day of feeding.and the difference was statistically significant (P <<
0.05).CD4" ,CD8" and CD4" /CD8" ratio in the experimental group were higher than those in the control
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group after treatment,and the difference was statistically significant (P <C0. 05). Lactobacillus level was posi-
tively correlated with CD4" ,CD4 " /CD8" ratio (r=0.564,0. 681, P < 0. 05), bifidobacterium level was posi-
tively correlated with CD4" ,CD4" /CD8" ratio (r=0.594,0. 733, P<C0. 05). Conclusion Parenteral nutrition

combined with early micro feeding in preterm infants with low body mass (body mass <<1 500 g) can effec-

tively promote weight recovery,improve gastrin levels and intestinal flora levels,and promote the establish-

ment of immune function in children.

Key words:low body weight;

JE W e 37 JE R A 0 7 LB SRR o R
JLL AR A LA Ee, 7= L3 B ) 66 B8 1 AE 77 B
B2 FR IR X T AR B AR R EE (<1 500 @) 7L,
HOOR R A S 4R K B R 98, DR 7E L A R 2 4
SZHFRAL BN R R AR R LE WA CER L R
o 18 DA A ST B M, R R T R R R TH
b IR T RE & B AR AN B AR B, KA ] S B &-1T R
RE W IERPUR R e L. 52 AL
N RSN R R = S SN S D R
SO 5 IR W B A L GI LA IS 2 R R R L B AR L
HAE W AP BOR WA 4 L T LR B AR R B L 4R
P B A A AR R TR L B A AR K
EHEILERE W =, UMM IRE R 7L, 24
WGP B FL R SR G = BT AR S Y,
Ho T8 R R S A s R R LR IR A KR B
B BRI COA s 1R R L B R S
Xof Ll 7 7R LA T A LR o e B e s R A £
FiE BRI RE S B BB E Y, A W5 ok BBk v
B = O—BEBECLLT AR A B 1 A i AR 5
L 126 BE R TFFEAT S, 43 B F A S it M 57 5 i A0 5
FRIAIT X LI I8 BT S G T RE Y RE I
1 #R5H%E
1.1 — ¥R BEHC 2018 4E 1 H & 2021 48 1 AA
Be B Az JLRR Y A A AR AR B 7L 7= L 126 B4 R BiF 58 X6
G, R T BE AT 22 205 0F 58 5 42 43 hy b H 400 R 52 56
20, HE4H 63 B, XFRRZH 63 1, Mk 32 B Lotk 31 B
e 28~37 J& - (30.23+1.32) & ;4&HF 1 600~
2 200 g, 31 (1 785. 26 £52. 15) g; B AP 4 7~9
o3 ) (8,451,100 4, S 63 4, 4 31 #il
Pk 32 1], B 28~37 J&,EH (30.45+1.02) .,
AH 1 500~2 200 g, FH#4(1 815.25+51.69) g, %
TNPEAY 7~9 4%, F1 (8,351, 06) 4%, i 2H — i k)
W, Z R TG E L(P>0.05)  AA A ik, 4
R LB e BT THE W, g9 A bR e (D BILIG %
28~34 Jil s (2 FBILH AERMAT 1. 0~1. 5 kg; (3) L
BT 4 7 4 Ko DL by () BOLFE &R X T A k5
WA T F 2. HEBRARME . (D BOILAEA Je K0
I BB T REAS 42 (2) R PR MR RSB (3)
BLAFAETH AL 18 20 s Ak s O s (4) LA FE
R E=SIEIN
1.2 J5ik PR B4 A2 R R Al kR R Ot

premature infants;

parenteral nutrition; early micro feeding

S5 TR R R, BT A LR R L W0 2Rl SR B T
T L R SRR e, I AR R OIL SE BRI B4R T 6 E TR
Y7 o U9 TR A Ay P 0 O JRR e T B R O T B . S G
Y4252 B A0 B SRS T e VR R Y T TR L T
A 2 h R R TRE L SR 25 J0 R 2L T A R
TR, B 8 h G TR KSR, — B 1~3
mL, >R 4 1 8% 8 O A T B 3 h 4T 2~3
UK W 0 ) R 5% FR L2 5 A7 A MK e | K 17 100 L 5 G
P FIEBL eI A 1 s 3 B MR SR BRI 2. 0~
5.0 mL . M35 ] 6] PFA4 HOL R T8 I 52 5 B0 & W I fiE
07 AR B E G 6 h HEAT 1 U, BT B LAY,
058 H S KR AR LS BT A A E R L B 1~
2 g/kg IKEVEAEA R 1~3 g/kg, JEWTFL 1. 0~1.5
g/kg  BHRMR 1~3 g/kg, IHIEHE 3~5 mg/(kg *
min) , ML L 24 h N IR FRAE O, 45 T I8 ik L Xt A
BT A 2 KBNS B) BRSO F 48
h J5 HEAT I W2 U, 309 ) AR 4 AR LB H 05 8 A i KX
R e RO DK B R ) e R AT R

1.3 WEHEIR

1.3.1 idgBILERN X B ILWK R Wt T 48
VT 32 AL X i 9 2R R ) LR R BRI 2 BT 3k 4
T i W % I () R Wk A2 M A AR B B

1.3.2 B EILEWEAKTE RIAEBKEN W&
IF ] 43 I o MR FR AR 1.3.7 .14 K, OB LS 18 1, 25
DA FE L3 500 r/min, 10 min, 40 B I 7 . 5% FH il BE
95 W A 325 XoF s 2R 7K T 1 A A N R EBR s 92 A N 3 75
AW TR EEY TR ABRA R CUSABIO® ; #t
5 CSB-E12871h), il B IJLMRFREE 1.3.7.14 K
12 A,

1.3.3 BB UWEBRILMEIRE 3.7.14 K
BF 26, SR FH 28 9% 5 it PCR 37 AR K I 258 5 ofr 3 41
W FLAF R KE . RS B g B OLER 3~5 g FE (8
FER EFAERA T . BE2LRE, LREHIMEANR
FE 2 h P92 40 B DNA 42 0K 7] $2 B 0 op i
DNA , H- i F it 3 66 B 1D i DNA 9 4l 5 A
Wi, BRI S S HAE A —20 CF . RAUEAF I
MFLFF B DNA [l £ . #547 PCR X5, R ddH, O
TEAE YA 56 P AR BH A X6 B8 [R] B A 5 A A o A R
ASEAT AL OB bR ERE SRR R 10 5, R 5 4T PCR.
MAKRR N 20 pl, o HARE ) L F WS 98 0.5
pL.7 pl ddH, 0,10 pL. SYBR premix,2 pl. 2&{# 4



E AT ESF % 2023 4 3 A% 4 %% 58  Int ] Lab Med,March 2023, Vol. 44,No. 5 * 533 -

P DNA, 22 il 95 ik ih 28

1.3.4  GBEIDNREIRAR 200 T I B i 2 MR 3R 26 14
PN DGl - N e 1| R B = w1 K Q1=
JBE IR 4 eytoflex) X T i EL 40 i S %0 (CD3 ™) . T #k 2
M B (CD4 ™ ,CD8 ) K i AT A, 3148 CD4 "/
CDS" [ff. HARL B, BT A BILI 17 5 =8 40 i R AS
A, KA EE A A AR BD-FACSCan Ji 2K 40 i 4%
W AR JE i T b EL 20 K SF L B AL bkl 2 mL,
2 W VU 2 FR AN BT e A EE L 4 ) 1R AR oA 20 pL
CD3" .CD4 " .CD8 " #Ric iy 55 BEHL A, R m A 100
pL PrlE 4, 78 520 B AR A REOE Y 8 10~15
min, FBFRRERSE P 1 K, SR E N A B R £k 2%
L R TEAM 0.5 mL, AR5 LB A 15 mL AT
RPUEE, 4 B PR A A0 I K A0 R B EE R AE
(1~3) X10° , BR 5 BRI 100 p L AZ 4. 43 31
A FEEHRIC I 20 pL CD3™ .CD4™ .CD8™ 1 CD4 ™ /
CD8" HL1fH,

1.3.5 M LM 348 14 K i W #E 5 %0 5 Th fig
FHOCHE  EEIE S AN R 2L FF 1R L BB FF 1 7K i 2L
Go B2 T RE NG DL » 43 H7 HAH SC 1

1.4 SEif2FAb 3 SR SPSS20. 0 883 i k17 %k
WM RERL x s BRXERRH B4
Bro WHECR B (OO B R ERRL R X K. R A

Pearson ZePEAH &M 23 ¥, P<<0. 05 B ER A ST
2 & R

2.1 PABILIREAE T SC9e 4 LK ik 3 2%
i T PR 3 2% B[R] L 3k 4 1 R MR R I IR) Rk
A AR B[R] S5 T3 B L 2 R A SR L (P <
0.05), WFEI1,

2.2 WARILEWERAKE LK EH KGN 50 W
A ILEME IR 1.3.7 Kif B X K FEAKFE L,
R LG FE X (P>>0.05) s fEM IR 14 K SL5
0 W E KT R AR E I B TR 2R A S0
FR N (P<C0.05), W2,

2.3 I B ILILFF A R R B LA T
HAEME IR 3 KAFFLAT B BB FF B K b 22 % 6
Gt R L (P>>0.05)  FEMEFREE 7 KR5S 14 REFSE
565 2 FBOLFLAF B L OBUE AT B K - TR IR AL, 22 7
Giitef X (P<<0.05), W 3,

2.4 WAHBILIBITRTG T b 0 40 i S0 A i 3 4 i 4y
Bro B4 IJLIBIFRET CD3' . CD4" .CDS8" & CD4 "/
CD8 " U AH H g 25 5% G i24 7 L (P =0, 05) ; LK 40
WBIFJE CDAT . CDA’" /CDS8 " L B &% & T X% M4,
CDS /KA BARTX A, 2R AH I8 X (P<
0.05), W34,

* 1 MEBILMEBRDH (2 Ls,d)

20 51 n WX 1 9 2K B[] [l SR INTEEN L] ik 4 SR e Pk S 5 A A R ]
X R 2 63 4.2141.06 4.7241.12 19.48+2.76 14.134+2.39
S H 63 3.624+1.01" 3.82+0.98" 15.26+2. 45" 10.23+2.34"
¢ 26. 878 4. 800 9.076 9. 255
P <<0. 001 <<0. 001 <<0. 001 <<0. 001
e G x R L #, T P<<0. 05,
*x2 HMABILBBREKEREEEKBFRER (2 +5)
H W 2% (pg/ml)

28 51 n

H1R H3R LIPS %14 R
X 2] 63 34.45+3.98 38.97+4, 28 41.36+5. 14 43.41+5. 14
S 63 34,3643, 96 39,3644, 34 42.39414.32 53.94+6.31"
¢ 0.127 0.508 1.218 10. 270
P 0.899 0.613 0.226 <<0. 001

R ()

215 n

EBIPN 3K EVEPN 914K
Xf B 20 63 1215.06+91.23 1475.51+112.71 1638.82+123.75 1 805.26+101.85
S22 63 1197.85+102. 49 1 505.33+105. 69 1678.26+105.16 1979.33+£121.49°
¢ 0.996 1.532 1.928 8.715
P 0.321 0.128 0.056 <<0. 001

WX R g, " P<<0. 05,

2.5 P B ILMEFRES 14 K T k& 40 i 8 5 FLAT

BRI RUBCAT K P AR SC R 20 FLAT K7 5 /8L



+ 534 - EfrRbhEF4F20234 3 A% 4 %% 58 Int] Lab Med,March 2023, Vol. 44,No. 5

CD4" .CD4" /CD8™ H S 1IEA 5 (r =0. 564.,0. 681, FFAEKFES CD3" . CD8™ /K J6 B & A ¢ (R R » =
P<0.05) , WEATHE 5 #EJL CD4" .CD4" /CD8" HifE 0.014.,0.024,P>>0.05;7=0.016.0. 037, P>>0.05),
BIFHEG-=0.594.0. 733, P<C0.05), SLAT B L& 1.2,

*3 FABILIAFE NEFELEBRILE (2 +5,CFU/g)

AT XU AT B
AR oz
3R ENIPN %14 K ERIPN 1R ERVISS
XFHEZH 63 6.054+2.11 4.35+1. 36 5.2441.64 4.744+1.16 5.3141.57 6.5442.12
SE 4 63 5.8942.09 5.73+1.23" 6.75+2.01" 4.69+1.26 6.08+1.56" 9.09+2.34"
¢ 0.428 5.973 4. 620 0.232 2.761 6.410
P 0. 670 <0. 001 <0. 001 0.817 0.007 <0. 001

W H XA g, T P<<0. 05,

x4 FHBILAFAE THEHAMIT L EBRILL (2 £s)

- CD3™ (%) CDL™ (%) CD8™ (%) CDL™ /CD8™ LMl

o ! TRITHI BT IR YRITHI WRIT IR VRYTHI RIT IR VRYTHI BIT IR
XIAA 63 48.4144.35  50.8444.41 34.614-4.26 37,463, 98" 24.93+4.34  23.34+4.16 1.3640. 32 1.3740. 41
SEHRAL 63 47.84+4.25  49.84+3.98 35.134+4.09  39.3244.12° 7 25.1244.18  20.10%4.08" 7 1.37+0.26 1.624+0.35" 7
¢ 0. 744 1.336 0. 699 2.577 0. 250 3.760 0.193 3.681

P 0. 458 0.184 0. 486 0.011 0. 803 <<0.001 0. 848 <<0.001

SRR T, " P<<0. 05; 50 IRZHIAYF G lh# . © P<<0. 05,

80 60 3

r=0.014 =0. 024 . ‘, r=0. 681 . $
_ 60 . - 50 1 ¢ 3 E 3 g
i 401 $° 5 40 1 b x
8 (] .‘ o . é \ 0.“ L] 3
201 R S 301 ¢ 8
L4 2 Y tSalid
0 T 20 T T T T [0} T T T T 0 T T T T
0 5 10 0 2 4 6 8 10 ) 4 6 8 10 0 2 4 6 8 10
FL#FE (CFU/g) FLAFEI (CFU/g) FL#FE (CFU/g) FLAFEI (CFU/g)
&1 AFESE T iHE 4T EHExHE
80 60 50
=0.016
of R .
: 40 $° €91 o . ¢ 2
g et &'t 8 2 0‘.0 00;.. S
204 % “o 0 ¢ e e r=0.594 10 ® g
o So, 3P0 °° r=0. 037 : r=0.733
0 T T T 20 T T T 0 T T T 0 T T T
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
AT ER (CFU/g) AT (CFU/g) AT & (CFU/g) WA (CFU/g)
2 W FE S T B 40k 2 x4
3 it it J7 =X B 24 B I 0 28 mT R A L IE T R

XTI LT A R FE O A B ILR ARt BRI R 7 g A T R Y
HRE R 2FRRAEAMNTRILERE  FRHER ZERBILZAFE™ AFLFHLS 2
/Y. CAEREREERILI RIS IER UM HEEE 2 M7 T L K
WP, B 1 Sl Re h S A AE TS AL BRI GER RS AR B S IR F IR E L AT
TR . B R T I B R IR B R, A SUBEAT B A 3E R DL 4 AR T T X A R
Xt T EOW B AR AT U ) B AR A g e A AR AR A A O B o AR LR L R R R
A P X T T8 b R AR M S R LU BIAR R AR W R E R R .

FAS o B L 002 o 38 AT AR L O 3 R S 2 A B R B LR E A 0 S B
X F R LI GRS RE T I R A Il RERET S BOLE RRIEE RN, b BT
FBIVERETY . B R LR T 22/ 45 RO R R TRILVERE T LS hiE MR
BRI, 000677 0 CE AR B BRSO I AR R SR KXy TR B B AR L e 1 g AR R RS R R



E AT ESF % 2023 4 3 A% 4 %% 58  Int ] Lab Med,March 2023, Vol. 44,No. 5 * 535 -

AR RS AE R B OR L SR A R A TR bR R 1
P F X R4, 3 7 A et W SR B T A0 5 IR IR YT T
A kst LI AE BN 4 4 B SR Y AR
TFFT 00 e MR IR 5 14 KA W R K KAk F 5
TxF R B RN R SR A W AN R T A AR
mEWEAKE S TFERILEREFRIESEN. A&
2 L R B PR R AT A A A A AR LR R
AT A7 1 0 6 B LR B R SR R A L
ShEFHMNEGER BILEF LT KM HENTHE
Ji 38 I N 2 s B S 5 ) TR A i R R T DL A
FBL I 16 i 20 5 7 A 0 A B T BB L 3 B B Y
FEERVANDC I R R 7= N o s i (S R
AR LSRN LR A B ILFEMR IR 7 K 14 K
B LR B BB AT TR KO i T IR AL, 25 5 oA et
B (P<C0.05) , $ 7R BR A #E 47 L 4 Bl ot R 5 o A
TRILA WS IES S AT,

T DI BE A VEAN LA K & BARAS M | Z IS AR,
A RN H F R BE D RE BE 6T AR LR AF 1B AT
EEHRAERYY . R RGOS EA A T R
JLHEHI A T2 28, X F 22 B i 35 T e ) 780 B V6
IR TR R LI Y . AR SR R .
SEEHIAYT R CDAT .CD8™ K CD4™ /CDS8 ™ ol 44 7
FXHRA A A R M EREANTERILA SR
RENRER G, e m L A BB ). AR A, 3
FFE K58 )L CDAT .CD4" /CD8 ™ H{l 2 1F A 56,
MU AT 5 L CD4T .CD4™ /CD8 ™ [ {l 2 1F A 2%,
PR el BB L T8 B R OK O B R T e R G
S, AWFIEEBUAEAL T 1 500 g B R LL KB IL
HHEE 1500 g DL B AR BOL F H & B 1% 00 2, %
T B} AR A I8 55 0 38 N BE ) 55, B B kAR R
o AR RE T AR TRILVERKET.

ZE L RT IR  SHRAA R L LSt B A B R A R
)1 VR R AT A R R LR K R L U W R K
- 2 i 18 T RE KT A AR L SR T RE ST

2% Uk

(1] ‘RAE¥ RS, 3 5. 1000 M L 38 fd 5 O 4 7 37 ™ LA
& B 2.0 MR E Ry R LT, A E A 4 P, 2018, 33
(17):3908-3911.

[2] ARDIANSYAH D,NURHIDAYAH I, TRISYANY Y,et
al. Effect of abdominal massage on feeding intolerance a-
mong premature baby with mechanical ventilation in neo-
natal intensive care unit in indonesial J |. ] Neonatal Nurs,
2021,27(4) :280-284.

[3] GREEN J,FOWLER C,PETTY J,et al. The transition
home of extremely premature babies: an integrative re-

view[ ] |. ] Neonatal Nurs,2021,27(1) :26-32.

(4] WOEW . TRIELL 200 AR 5. TR A0 8 37 S0 e 7 B TE R
i <734 JA Loy R A L) . e R LA A 3K 2021, 39
(3):172-177.

[5] R MBHL, HHE, . R ILLREMEET AR E SR
L ZIGRT ] E S AARJLB AL 2020, 22(8) - 805-
814.

[6] AL, BRELE G AR Iy, A [ 48 10 J7 1 76 5. JL MR 57 h
R AR A ST L] B A 3O 5 92k, 2021, 34 (14)
2522-2524.

[7] MANERKAR S,KALAMDANI P,PATRA S.et al. Im-
proving early colostrum feeding in a tertiary neonatal in-
tensive care unit: a quality improvement initiative [ ] .
Breastfeed Med,2022,17(2) :143-148.

[8] NORTHRUP T F,SUCHTING R,GREEN C,et al. Du-
ration of breastmilk feeding of NICU graduates who live
with individuals who smoke[ ] ]. Pediatr Res,2021,89(7) .
1788-1797.

[9] MONDKAR J.CHAWLA D,SACHDEVA R C.,et al.
Impact of mother-baby friendly initiative plus approach
on improving human milk feeding for neonates in hospi-
tal:a quality improvement before-and-after uncontrolled
study[J]. Eur J Pediatr,2022,181(1):107-116.

[10] /B 4. KU IR A B e LM S0 3% 4 5 PR IE 7
TR R S B R 3R b 3 1 25 Jm [ . i R LA 24 35, 2020,
38(7):518-523.

[11] JB#E TR0 55, A G IR JLEEZL b B FLAR SR B
KT B FXoF B 7 LR A R Ay s o [T ). AR TR BT B A4 R
#,2021,55(9) :1067-1076.

(127 ek, AR B0, RIS L 5. I 0 5™ 5 0 2 T XU L
Bl B 00 22 5 e I R AIF 5 LT ], v B 25 AR LA 26 3k
2021,23(3) :242-247.

[13] SMIRNOV O G.GORBACHEV V I. ALEINIKOVA N
G. Transpiloric feeding in gastroesophageal reflux in neo-
natology[ J]. Pediatrician,2021,12(4) :59-67.

[14] 250, 2 %, 4 Hos, i /N T 32 Ja & L 3R 16 o0
[ B 53 A [0 . v 4 52 LB I PR 2% 35 2020, 35 (23)
1781-1785.

[15] ZHgla  SAR A 8L, 5. WIFEARTZ R LG s
A REEEL) ], INARBE25,2021,61(30) :19-23.

[16] SAMANE S, YADOLLAH Z P, MARZIEH H, et al.
Cue-based feeding and short-term health outcomes of
premature infants in newborn intensive care units:a non-
randomized trial[J]. BMC pediatrics,2022,22(1) :1-8.

[17] B4 0G5 53, 25, RSV R Xt 2% % B ws B )L 2 41 i
Bie S I SAE YR R 5T [T ). Bl R4 20K, 2018, 18
(11):1447-1450.

[18] FEM . R &, FEMH. mMEH%ER AKESILERE
IV 1%, 3 Jef % e e 8 Ty R 1) A DG M 98 L 1. i PR 0 52 3 BB
%A ,2018,17(20) :2223-2226

(Wi Fs B #1:2022-05-20 &1 B #1:2023-01-20)



