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HWE B 2R EFRERLE(RRTD) BILLFAMELEZLS TS LAIROMMENE, Fik K
120 %) RRTI % JUAEH BF 540, 55 it 5 B B3 47k A 69 60 #l4d BOLE1E A sH 4L, S—fR 4L
TR e, R R T RMRE S A EMN TR AR ELELSE, RA T ARE @A 2 A 5 E o2 T
i BAEKT AT £ F oA RRTL B Lk S At b fatita b, 2. MR
fF BT AERT RSN T a0 BE IR T 2T IR0 CD8' K-F & T4l 2 ¥ A A%t 3 &
SL(P<0.05), ¥ Ca.Zn.Fe Cu K% CD4* CD4"/CD8" /K5 v )L RRTI 3§ £ A 48 % (r=-0.723~
-0.582,P<0.05) ,CD8" 7K-F 15 )+ )L RRTI 2 EA8 % (r=0.659,P<0.05), Ca.Zn.Fe Cu/K-F5 CD4",
CD4'/CD8" K-F3) 2 EAE X (r=0.631~0.745,P<0.05) , 5 CD8" K-F Z #i 48 % (r=-0.701 ~-0.612,
P<0.05), ##:RRTI NMUbeiFE x4k M AL T @B KFL5 EF)LEMLE2 7RI, HLHA
RRTI 69X A 5 b FMEALERT ML LAA X

KRR AT RA R  MELE,T W LE, 2Rk

FE 4S5 R725.6 MERFR SRS A M E RS :1008-2409(2023)05-0069-05

Correlation analysis between serum trace elements and immune function in

children with recurrent respiratory tract infection"
ZHANG Xiaoxiao? , YUE Hui
(Puyang Huimin Hospital, Puyang 457000, China)

Abstract Objective: To analyze the correlation between serum trace element levels and immune function
in children with recurrent respiratory tract infection ( RRTI). Methods: 120 children with RRTI were
selected as the study group, while 60 healthy children who underwent physical examinations at the same
time were selected as the control group. After the peripheral blood of the children in the two groups was
collected uniformly, the contents of serum trace elements were measured by atomic absorption
spectroscopy, and the levels of T lymphocyte subsets in peripheral blood were measured by T lymphocyte

counter. The differences between the two groups were compared, and then the correlation between serum
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trace elements and immune function of children with RRTI was analyzed. Results: The levels of serum

trace elements and peripheral blood T cell subsets in the study group were lower, while the levels of CD8"

were higher than those in the control group. The comparison between the two groups showed statistical
significance (P<0.05).The levels of Ca, Zn, Fe, Cu, CD4"and CD4"/CD8" were negatively correlated
with pediatric RRTI (r=-0.723 ~-0.582, P<0.05), while CD8" levels were positively correlated with
pediatric RRTI (r=0.659, P<0.05).The levels of Ca, Zn, Fe, Cu were positively correlated with CD4",
CD4*/CD8 levels (r=0.631~0.745, P<0.05), and negatively correlated with CD8 levels (r=-0.701~

-0.612, P<0.05).Conclusion: There are significant differences in the levels of serum trace elements and

peripheral blood T cell subsets between RRTI children and normal children, suggesting that the disease

occurrence is related to serum trace elements and T cell subsets.

Keywords: recurrent respiratory tract infection; trace elements; T cell subsets;immune function

J2 5 W W GE JE& Y& ( recurrent respiratory tract
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I I T JE e R R o — 2 3 P ) IR R S 1
PRI UL T2 ET L BA U 2R R R T I
AL R faE U IIRE R AN
TIRITIE AT 5| K W O ILAE B AR SR, 5
ma R LI AR LT SO R, I i S K E 48 5 17
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VEHK 2020 4F 12 H % 2022 4F 12 A stz TR E
FBEBERY 120 ] RRTI B JLVE AR GE AL, F [ 1 7E A
BeEA TS Y 60 B fe R L ZE AR X HRA, R4S
64 1], 2z 56 1, XA (4.9+1.6) % SR T i 48
B (BMI) (15.4+1.06) kg/m’ ; . # K& Y2 HH 4
FR(13.3£2.1) 4%, Xf R4 5 31 fil, % 29 ;P34
4 (4.81.6) %, F44 BMI(15.5+1.12) kg/m’; f &
FIB TR ZHEHAEIR (13.3£2.2) 4F, W2 — ook
Fa, G i 25 5 (P>0.05) , A A Ltk . ABFSE
2o BH B R BE Bt PR AR PR 2 51 25 TR AL E

NAFRUE : OFF G ST W G 1 e RARE A&
FAEFRE Y ) Fh g 5 RRTI (32 Wibn o, Q4 IS
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P5(Ca) BE(Mg) B¥(Zn) Bk (Fe) il (Cu) %5 5 Fl
T E K, @R H3EE BD 24 F FACSCountTM
T 95 % 40 6 T 5 (ARG I 4 J o il 35 CD4 | CD8™
CD4*/CD8" K,
1.3 WZiER

OB P IME TR S i, QWP S
JEIL T 20 Jf SR K SF . B)2R H Spearman #H 56 14 &
Pearson fHCTE#r/N L RRTI B LI G = G & &
S RIEYIREC R,
14 HitEFHE

K SPSS 24.0 GEit A ab BREE . HEBORE

Phn %33R, KRS T PR L (ves ) e, FH ¢
Krg, MYE R e R S 5 A E I T 40 S
RRI AAA MR A Spearman AHIGPESMT LTS flie:
JUER & i 5 AR L T 403 R K P #9 A DGR
Pearson FHXMESMT, P<0.05 AZERASITHEE L,

2 4R
21 MEMETEKTE
WFFE4H I Ca . Zn Fe Cu /KM F X BR4H |

ERAGH 5 L (P<0.05) ; B4 Mg /K, 2%
SIG 242 L (P>0.05) , L 1,

xR1 WAMBRETEKFELLE (vxs)

45 n Ca/(mmol/L)  Mg/(mmol/L)  Zn/(umol/L)  Fe/(mmol/L)  Cu/(umol/L)
W4 120 2.15+0.23 0.88+0.09 10.7£2.68 7.94%1.56 15.3+3.77
Xif HE 2 60 2.42+0.21 0.910.11 14.6+3.34 10.01.70 18.8+4.45

’ 7.638 1 1.954 0 8.504 0 8.182 1 5.491 1
P <0.05 >0.05 <0.05 <0.05 <0.05

2.2 SMEM T AT EE K

5341 CD4*  CD4"/CDS8" JK - B Ik T X HR 4,
CD8* K- X AL, B2 bR, 25 I Geih 7
X (P<0.05), W2,

F2 FHASEM T MR KF LR (vts)

A n CDA/ Y% CD8"/%  CD4'/CD8’
WFFEdl 120 37.3x4.85  30.424.39 1.22+0.18
XTHRZL 60  45.0+6.12 24.7+3.25 1.82+0.24

t 9.192 1 9.031 0 18.798 1
P <0.05 <0.05 <0.05

23 MEMETESEIMNAMT HBMETES/NIL
RRTI K18 %1%

IM7% M & TR Ca,Zn, Fe, Cu /K K& CD4" |
CD4*/CD8* 7K ¥ 5 /v JL RRTI ¥ 5 7 M % (P <
0.05) ,CD8* 7K F5 /L RRTI 2 1IEAH X (P<0.05),
W43,

®3 MFERETEIESNIM T HME

W& 5/ )L RRTI B9 X 1

HZ r P
Ca -0.636 <0.05
Zn -0.645 <0.05
Fe -0.641 <0.05
Cu -0.582 <0.05
CD4" -0.678 <0.05
CDg* 0.659 <0.05
CD4*/CD8" -0.723 <0.05

24 MEMETESESINENL T AT KFE
EiEPS

M5 JC % Ca.Zn, Fe, Cu /KF 5 4% i
CD4" .CD4"/CD8" /K F- ¥ 2 IEFH K (P<0.05), 5
CD8™ 7K A (P<0.05) , I3k 4,

e 71 -



%5 4 £ Z OB F % 36 &
4 NFRETEZRE5HEM T A TEEKFERHEXE
CDh4* CDh8* CD4*/CD8"
e
r P r P r P
Ca 0.695 <0.05 -0.678 <0.05 0.711 <0.05
Zn 0.723 <0.05 -0.701 <0.05 0.746 <0.05
Fe 0.742 <0.05 -0.724 <0.05 0.738 <0.05
Cu 0.631 <0.05 -0.612 <0.05 0.655 <0.05
3 g P B a5 B I RS2 ), 2 350 T 7 U2 4 i 4 6 ik

W S J e 22 ] 2 4 22 8 5| R LA e 3 0 AR
T B 52 A T R 2R TR, T TE L
HR LAY 2R R S LB I 5% R AR B AR
Ko AILE FIPIRGEIRGL 6 ~7 WRET W W T8 8 g
2~3 W TEIRIRGEFR /L RRTIL, XS ILH R
AR T GhIE AR SEAE AR, AR I /N R
JLR AR IR IE . RRTT ZIRHLEI R 2%, 525
A K, o e Ui TR RRTIL & AR R 32
oy

B S i e LB S e R G0 BB ARy, T
20 PR A 200 B G 3 F14 2550 4T R e 3 9 Y 4 e, G
LA PR A X HILAA B2 R PR S5 A o R 14 i A=
AU CDATHBNA S T AR, 5
PR ILRME R AT 6T B 20 A A 0, £20F B 4 i 4y
ASEZA0 ML, IR 7 RN A PRER L . DA™ KRR, B
URE B 4™ A 2% 20 I /0 L B 44 6 92 ) g
K, CD8 g mifil ol 40 M 25 4 T 200 i A, HEK S
Thim B R G 4 i R T L i CD4'/CD8?
IR il B S T 40 S T 400
TEER] (0 T BESF- BTR 2, R VPAl MR s R 48 3R B
e Y EEAR b , HACT IR RN B B i Sk T 21
N T REVEES , A HI P T 4T Re T, ARG R
SN HBE R E BEFTRE, AR e T BE TR AR
WFoE L H B s, 9T 41 CD4*  CD4*/CD8* 7K F- {1
FXFHR AL, CD8* /K - F X B 4, $2 78 RRTI &L
CD4" CD8" 7K I Ay, T 4 S A 43 A S, LA A7
PEDIREINTS o W AR AR RRTL B LPFIR A )5
BOE T 452 B2 A0, CDA" 41 i 43 Akt 52 3 5 i),
CD4™ 7K F B MBIl T 40 bl 0% . CD8" £l it
W2 | G AR B N B SR e Ty R R A, in 22 9 R

« 72 .
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AR PE T RE BT IR B IR I R AR T

R TCRIEA YR By & AR /N, 315 i g
FRERAARDE , AW 48 DL 1) i T
FA L B B A R 51 A L R s R
Ca Mg Zn Fe Cu B4 WikEITR  E 2L
REHEEEAEN, W LME R 2L, I8 2 S A
A PR, SE A UAR S i ke , B RAF A
RN, YR TC R AN AR B = I HLAR S D RE
WAZFNF R 2 AT 45 R, B 98 4 0 v
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HAE, 22 5 oG 27 7 X, $8 RRTI R4 5 1L
M IEE Ca.Zn Fe Cu SN A 6, X2 @
KRB, RRTI LG M EICER Zn Fe BN ERZ T
[ W Fh 78 Zn Fe BEAEA 250k L LV i e R K
LA AR e, ARHIR G X I o e R & b
JAIL T 405 /L RRTI ARG EAT 404 , 45
WRWIR, M3 Ca.Zn, Fe Cu /KF K& CD4" CD4"/
CD8'7K-F-5/NJL RRTI # 5 A0, 1M CD8* KF-5
/NL RRTI 2 IEA G, R EITTHR Ca,Zn Fe Cu
A RARSEDREAR T 23/ JL RRTI & Az 9 XU
M R TR & i 5 A L T 20 K P F A 5
PEIPHT 5 A8 R, TE U TT R Ca Zn Fe Cu /K
S5 AR I CD4* , CD4*/CD8* 7K - 14 5L TE AH 5%, 1iif
55 CD8* /K- 52 (7 AH O I 1 5 flc et T 24N A2 3 ot
T REDBETTZIH RRTI 4 & A 272

ZE LT M T R Ca Zn Fe Cu i KX
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Ca.Zn Fe Cu 7 i FEAK, S DI REIL TS, nl3E 4 XF



%54

KEEE RATRERLEBILLDFHRILELSTE LIES LA )M

% 36 %

RRTI LT DU 0 3 b 58 F G2 14 19 77 2R 4T B
PEWTT , LISEam LR G g (et LIRS AERR

SE

(1] FERHGE, B3 0K, S 52 P TE R e £ L 309 il 52 32 J5i Ak
Kt AR T[] L PE EE 252455 ,2019,48(2) :230-232.

(2] PNIH# TR, R . L B 2 I W S e 5 1 v 4
AR A AR EAKCTAHOCHE B m R R 5 Hr [ )]
A IX BEI,2022,38(34) 1 146-148,151.

[3] BRAeuT, RS, B i, 4. 52 52 W 0 Sl Jak e s L v
IgA & IgE | VitA [ 25-(OH) D KfdmyeE A LaT 55 [ T].
Hh ] BE 28, 2022, 19(33) 1 157-161.

[4] Wt A A 22 TR YT R 2 W IGE R B LT AL
KR RETIRER M [ )] .76 e 5 2%, 2020,31(3) ;354 -
356.

[5] 2505, B35 AN [R) AP0 S 52 P i T e J L 2 1 v 4 A 2R
A E AL B R EE L] BN B2 24 ,2022,46(8) 1271~
1272.

[6] BREHE, P SUIF . S 52 VIR T R 8 LS B AR K- 5
ELER A I C ROV E A R AT ] B
2 1m RIFST ,2022,39(4) :586-588,592.

(7] SZH, Wit 2 52 1 RIS e i LA R A Fi4eE
2 D= IR S S e T RE M R WA [) ] P E R 2
F4%,2022,19(29) :97-100.

[8] FHizmtth, M 1), A & M. I 52 Wi S e 2B L ot v 4k A=
F M IGF-1 2 T Ik A0 WA /KT B R [T ] Hh 4
B B i 2 iR, 2021,31(8) :1254-1257.

[9] B2 LRy W E A (AR LR %) g 4
Z2 A2 R VI B 1 PRASE A& R BRI [ ]
48 LR ,2008,46(2) :108-110.

[10] H/NE, AV, B R, 55 5 2 00 8 R 8 L4k AR
EZDAKFEE THEARTRMXER[T]. T REE,
2019,40(S1) :99-102.

[11] LT H B, XIAO P, CHENG H, et al. Central body fat
deposits are associated with poor vitamin D status in
Chinese children and adolescents[ J]. Nutrition,2022,99~

100:111651.

[12] 580, b, 2205, 45 R VP I g B LI YE Vit
A Vit D Vit E 7K PAE b K 55 20 i S 25 T R A AH St 4y
Mr[J] . R IR 2R ,2021,26(9) - 1366—1370.

[13] TRAL, SRR, F5E0K 58, CDA™T ik LU 4 Hf ATP {H7E

TR s £ B 2 R SRR U (B L T . AR 55 B
TAFR 2, 2020,38(12) :915-918.

[14] RAFE, TG, F5 40 JL3E IR IR R 76 ALs R 2 VI
B EmE AR A E D AKERIMISEHE 1] b EE 2
Bz 224 ,2022,37(9) : 1115-1119.

[15] #xf, FAR. CD8™ T 4 Ml 5 32 /A8 W Wi OC R T 5%
JE[J]. i E 25 ,2019,35(7) :877-880,887.

[16] B30, 2RI, EFHW, 5. & W0 A G L3 i i
e R A AR EAKF 5 %EERE T 40T
T NK 40 LB 85 BE DG R A A [ 0] B AR W B2 2 ik
& ,2021,21(23) :4545-4548.

[17] BEGE, E4E, X4 #h R4 A A4 R E XTHER
PERAE I I 520 W 8 R e 18 )L SR KO |l Y
Me [T ] WP DT R 224 (R4 R , 2021, 18(5) 109
112.

[ 18] FFaili, 2 #fg, 2= [ Ak, 46 JL 3 48 S SRR I 4% v A
L AR R A I 2 VG TR A DG B R AR AR [ 0] AL e
{5 E.,2020,33(2) :144-146,175.

[19] Froster, 28], 5 WORT. B4 )L R 2 P i T8 SR e 5 1 75 A
KM TC R KR SC R [T ], /g B2 2 0F ¢, 2022,
31(10) ;1835-1838.

[20] 258, 024, T/ M, 225200 4~ 6 % LT 2 P8
EPASC RIS [ ] HOA I Be 241, 2021,
35(5) :312-313.

[217] WFPRHE, Tk, S0, 45 A 1 P 3 Jk e B LI 335 1
ICERBRZ e R 70 A [T ], b A8 fili 0 o 2% A (R
Jiit) ,2022,15(3) :352-354.

[22] X5 JLE R E TR ARG G E TR iz 550
R RIWrRh B | 8K 1 B iR A R A B [ ). b B A 4R fe
2019,34(9) :2036-2038.

E

NI

[23] SUNRR, YANZ X, YI W X, et al. Clinical monitoring of
serum levels of vitamins A, D and E in children with
recurrent respiratory tract infections of different ages: a
clinical controlled trial[ J]. Int J] Gen Med,2022,15.:6627—
6632.

[24] WANG XY, LIX M, JIN C H, et al. Association between
serum vitamin A levels and recurrent respiratory tract

infections in children[ J]. Front Pediatr,2021,9.756217.

[ rss B #3.2023-03-06 ]
[EEFE . ARE EXHRE.F F]

.73 -



