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Effect of prophylactic cefathiamidine on immune function of preterm infants at early stage
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[ Abstract 10bjective:To observe the effects of prophylactic intravenous cefathiamidine on the early immune function of premature infants. Methods : Pre—
mature infants(gestational age: 32 —34 week natural birth premature rupture of membranes( <18 h) admission age=6 h <24 h stable clinical mani—
festation absent of infection symptoms) admitted to the neonatal intensive care unit (NICU) in our hospital were randomly divided into prophylactic group
(treated with cefathiamidine) and control group (absence of antibiotics) . Blood samples were obtained from the two groups of neonates via radial artery at
postnatal day 1 (P1) and 14 (P14). Enzyme linked immunosorbent assay (ELISA) was performed to determine the plasma IFN—y and IL4 levels and
flow cytometry was used to detect the lymphocyte subsets. Results:Totally 65 preterm newborns were included in the prophylactic group(n =33) and
control group(n =32). There was no significant difference concerning the gender gestational age birth weight the time for premature rupture of mem-—
brane and Apgar score as well as the percentage of peripheral blood lymphocyte subsets and CD4 * /CD8 * ratio on P1 between groups(P >0.05). Signifi—
cantly lower percentage of CD3* CD4 * T cells CD4 * /CD8 * ratio and NK cells yet notably elevated CD3 * CD8 * T cells were found in prophylactic
group (P <0.05). B lymphocyte antigen CD 19 * percentage was not statistically different on P14 between the two groups (P >0.05). The plasma levels
of IFN—y and IL4 as well as Thl /Th2 (IFN—y/IL4) ratio on P1 had no statistical difference between groups (P >0.05) yet the IFN—=y levels and Thl/
Th2 (IFN—y/IL4) ratio were significantly lower and IL-4 levels were increased in the prophylactic group on P14 as compared with the control group(P
<0.05). Conclusion:Prophylactic use of cefathiamidine may cause disorder of immune function especially the cellular immune dysfunction in prema—
ture infants at early stage.

[Key words] cefathiamidine; premature infants; lymphocyte subsets; T-helper type 1/2 cytokine (IFN-y/IL-4)

(KJ2013A252)
:2017-10-18
(19909 2015 ( )15212214329 ( )363066863@ qq. com;
( ) wuhuzhangsf@ 163. com o



(J of Wannan Medical College)2018;37(3)

(neonatal intensive care u—

nit NICU) .
I
NICU
23 B-
4
5
; (cefathiamidine for injec—

tion) 6

CD3*CD4*.CD3*CD8*T.CD16 * CD56 *.CD19*
Th  (Thl/Th2)

1.1 2013 12 ~2016 11
NICU .
80
( ) 50
mg/ (kg +d) ql2h 48 ~72 h° ;

« CRP. ( procalcitonin
PCT) . 6~12h
72 h
( )e
1.1.1 32 ~34*°
=6h <24h N N
18h° . .

- 241 -

1.1.3 2

1.2
1 (postnatal day 1 P1) P14
3mL 1.5 mL EDTA 4 000 r/min
5 min -70 C
o ELISA —y (interferon—y
IFN—y) -4 (Interleukin4 1L4) (
)o 1.5
mL EDTA 12 h
Beckman Coulter Epics XL
(CD37).
Th; CD3"
(cytotoxic T lympho—
(natural kil-
(CD197)

Epics Software T
T (T helper lymphocytes
CD4*). T
cytes CTL; CD37CD8 ") .
ler NK;CD16" CD56%) B

1.3 SPSS 18.0

o

( ) M(P, Py)
Mann-Whitney U ;

+ t

. P<0.05 o



- 242 -

(J of Wannan Medical College)2018;37(3)

) Apgar
M(P,s Pis)/ (x +5) /kg M(P, Pis) M(P, P;5)/h
32 19 13 33(32 33.8) 1.92 £0.39 8(8 9) 6(4 11.8)
33 18 15 33(32 33.5) 1.90 £0.29 8.5(8 9) 7(4 13)
)(2 /7 /t 0. 155 0.708 0.236 1.499 0.436
P 0. 804 0.479 0.814 0.134 0.663
2.2 P1 N
CD4*/CD8* T
(P>0.05). Pl4 Th CTL ' CD3*
CD3"CD4"T CD4*T.CD3"CD8* T Ch4*/ CD8"
(49.90 £8.53% wvs. 54.61 £6.38% t=2.51 P o Gonzalez—Perez 10
=0.02) CD3°CD8'T (21. 3~5d NK

87 +3.44 % vs. 18.34+£5.24% 1= -3.22 P =0.
00) CD4*/CD8"* (2.36 +0.71 vs.
3.25+1.10 t=3.87 P=0.00) CDI16*CD56"
4.11(2.65 5.10) % us. 7.91
(5.93 9.45) % Z=-4.86 P =0.00
(P <0.05);CD19*
(11.18(8.5 12.1) ws. 9.86(8.95
11.28) Z=-1.33 P=0.16

(P>0.05).
2.3 Thl.Th2 INF—y. L4 Thi/
Th2 (IFN—y/IL4) Pl INF-
v L4 IFN—y /114

(P>0.05). Pl4 INF—

(238.40 £7.79 vs. 243.57 £6.18 & =

2.96 P=0.00) IL4 (246. 87 +6.
39 us. 230.30 +8.71 t=8.76 P =0.00) IFN—y/
.4 (0.967 +0.422 vs. 1.060 0.
053 ¢=7.78 P =0.00) (P <
0.05) .

3

é« ”

CD3"CD4" T.CD3* CD8" T.
.CD19" CD47*/CD8*
o (dendritic cells DCs)

CD16" CD36 *

. B (CD19")

APCs T
APCs
= o
CD3°CD4"T
Thl
Th2 2

S N

(gut-associated lymphoid tissue GALT) DCs  IL-

12.IFN-y mRNA B
DCs
IL42.IFN-y mRNA NK
142 NK TFN-
v Th
Thi Thl  Th2
o toT B-
/
T
Th2 Thi
Th2 o
Th
Th2 o
CD4 " /CD8* NK
Th1 /Th2 Th2 B
( 246 )



3

- 246

LUBICZ B MORAIS R BRUYERE PJ et al. Stent-assisted coiling
of wide-neck bifurcation aneurysms with a branch incorporated in
the aneurysm base :long-term follow-up in 49 patients with 53 aneu—
rysms J . Neuroradiology 2017 59(6) :619 - 624.

ADEEB N PATEL AS GRIESSENAUER CJ et al. 114 Treatment
of bifurcation aneurysms using single stent-coiling with relation to
aneurysm configuration-a cohort study of two academic institutions
in the United States ] . Neurosurgery 2016 63 Suppl 1:148.

DU EH SHANKER JJ. LVIS Jr “shelf” technique zan alternative to
Y stent-assisted aneurysm coiling J . J Neurointerv Surg 2016 8
(12) 11256 - 1259.

DARFLINGER RJ CHAO K. Using the barrel technique with the
LVIS Jr (low-profile visualized intraluminal support) stent to treat
a wide neck MCA bifurcation aneurysm J .J Vasc Interv Neurol
2015 8(3):25 -27.

GEYIK' S YAVUZ K YURTTUTAN N et al. Stent-assisted coiling
in endovascular treatment of 500 consecutive cerebral aneurysms
with longterm follow-up J . AJNR Am ] Neuroradiol 2013 34
(11):2157 -2162.

ZHANG X ZHONG J GAO H ez al. Endovascular treatment of in—

(J of Wannan Medical College)2018;37(3)

tracranial aneurysms with the LVIS device:a systematic review J .
J Neurointerv Surg 2017 9(6) :553 -557.

PHAN K HUO YR JIA F et al. Meta-analysis of stent-assisted
coiling versus coiling-only for the treatment of intracranial aneu-—
rysms J .J Clin Neurosci 2016 31:15 -22.

WALCOTT BP STAPLETON CJ CHOUDHRI O et al. Flow Diver—
sion for the Treatment of Intracranial Aneurysms J . JAMA Neu-—
rol 2016 73(8) 11002 - 1008.

DURST CR STARKE RM GAUGHEN JR et al. Single-center ex—
perience with a dual microcatheter technique for the endovascular
treatment of wide-necked aneurysms J . J Neurosurg 2014 121
(5):1093 - 1101.

YIN L WEI M REN H. Double microcatheter technique for coil
embolization of small aneurysms with unfavorable configurations: A
comparative study of the aneurysms that are <3 mm or >3 mm

J . Interv Neuroradiol 2016 22(2) :158 - 164.

STARKE RM DURST CR EVANS A et al. Endovascular treat—
ment of unruptured wide-necked intracranial aneurysms : comparison
of dual microcatheter technique and stent-assisted coil embolization

J . J Neurointerv Surg 2015 7(4) :256 -261.

242 )
)|
QUINELLO C SILVEIRA-LESSA AL CECCON ME. Phenotypic
differences in leucocyte populations among healthy preterm and
fullterm newborns J . Scand J Immunol 2014 80(1) :57 -70.
SCHULMAN J DIMAND RJ LEE HC et al. Neonatal intensive
care unit antibiotic use J . Pediatrics 2015 135(5) :826 - 833.
KUZNIEWICZ MW WALSH EM LI S et al. Development and
implementation of an early-onset sepsis calculator to guide antibiot—
ic management in late preterm and term neonates J . Jt Comm J
Qual Patient Saf 2016 42(5):232 —239.
WILBAUX M FUCHS A SAMARDZIC ] et al. Pharmacometric
approaches to personalize use of primarily renally eliminated anti—
biotics in preterm and term neonates J . J Clin Pharmacol 2016
56(8):909 -935.
TZIALLA C BORGHESI A SERRA G et al. Antimicrobial ther—
apy in neonatal intensive care unit J . ITtal J Pediatr 2015 41:
27.
M .17
2011:59.
MELVILLE JM MOSS TJ. The immune consequences of preterm
birth J . Front Neurosci 2013 7: 79.

10

11

12

13

14

COTTEN CM. Adverse consequences of neonatal antibiotic expo—
sure J . Curr Opin Pediatr 2016 28(2) :141 - 149.

NGUYEN DN JIANG P FROKIAER H et al. Delayed develop—
ment of systemic immunity in preterm pigs as a model for preterm
infants J . Sci Rep 2016 6:36816.

GONZALEZ-PEREZ G HICKS AL TEKIELI TM et al. Maternal
antibiotic treatment impacts development of the neonatal intestinal
microbiome and antiviral immunity J . J Immunol 2016 196
(9) :3768 -3779.

VALIATHAN R ASHMAN M ASTHANA D. Effects of Ageing
on the immune system: infants to elderly J . Scand J Immunol
2016 83(4) :255 —266.

SAVAF TOLDIG HAJDU ] et al. Expression of lymphocyte ac—
tivation markers of preterm neonates is associated with perinatal
complications J . BMC Immunol 2016 17(1):19.

FUJIMURA KE LYNCH SV. Microbiota in allergy and asthma
and the emerging relationship with the gut microbiome J . Cell
Host Microbe 2015 17(5):592 -602.

MOR F COHEN IR. Beta-actam antibiotics modulate T-cell func—
tions and gene expression via covalent binding to cellular albumin

J . Proc Natl Acad Sci USA 2013 110(8) : 2981 —2986.



