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The nutrient status of Chinese infants with pneumoia.
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Abstract

Recent studies have shown that zinc, iron, vitamiA and other nutrients are closely related
to the body's resistance to infection. This study as aimed to investigate the nutrient status
of Chinese infants with pneumonia and reveal the tationship between nutrients and the
outcome of pneumonia. Total 120 infants with pneumua and 60 healthy infants aged 6 to
36 months were enrolled in this study as diseasead control groups. Serum levels of zinc,
calcium, magnesium, iron, vitamin A and vitamin D were measured, and the values were
compared between the two groups. We found that thiacidences of iron, zinc, and vitamin A
deficiency were significantly higher in diseased gup than in control group (p<0.05), while
the incidences of calcium, magnesium and vitamin @eficiency had no significant differ-
ences (p>0.05). Serum levels of zinc, iron, and arhin A were significantly lower in diseased
group than in control group (p<0.05), while those fbcalcium, magnesium and vitamin D had
no significant difference (p>0.05). In conclusionZinc, iron, and vitamin A deficiency were
observed among Chinese children with pneumonia. #@c, iron and vitamin A supplementa-
tion may be helpful for the prevention and treatmem of infant pneumonia.
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Introduction 65 were male and 55 females. They were aged 6 to 36
months (average 11.0 + 3.8 months). There wereaddsc

Pneumonia is one of the leading diseases as 4 tortwe ~ Of bacterial pneumonia, 41 cases of viral pneumatta
health and lives of children in China. The inciderand ~ €@Ses of mycoplasma pneumonia, and 19 cases ofi mixe
the mortality of pneumonia are significantly higher |nfect|9r).ln ad(j|t|on,60 heal'ghy children of the same age
childhood [1]. Infection factors are the most common Who visited child health clinic were enrolled astrols.
causes of pneumonia and anti-infection treatmenhés Among them, 32 were male and 28 female, mean age 10
main approach for pneumonia theraRecent studies * 3.3 months. The study protocol was approved IycEt
have shown that zinc, iron, vitamin A and othemieats = COmmittee of Huaian No.1 People’s Hospital angait

are closely related to the body's resistance &tign [2]. ents of the enrolled subjects gave informed consent
Currently, there are controversies regarding tHe of

nutrients in childhood pneumonia [3-5]. In thisdtuve  Fasting blood samples were collected from eachestibj
aimed to investigate the nutrient status of Chinents o the separation of serum. The serum samples were
with pneumonia and help reveal the relationshipvbenh  tested for the contents of nutrients as followsamin A

nutrients and the outcome of pneumonia. was detected by Shimadzu LC-10AT HPLC; vitamin D
_ was detected by ELISA using 25-hydroxy vitamin Btte
Subjects and Methods kit (IDS, UK); calcium, iron, magnesium and zinc ree

detected by Shimadzu AA-6300 atomic absorption
Total 120 outpatient and hospitalized infants werespectrometer. The normal range of 25-dihydroxymita
included in this study from October 1, 2010 to Mmfic D3 content was defined as 27.5-170 nmol&drum level
2011, and diagnosed as pneumonia based on symptoro$,25-hydroxy vitamin D3 at 25-27.5 nmol/l was ahefil
signs, chest X-ray findings, sputum culture, threatb, as vitamin D insufficiency, and below 25 nmol/l was
Mycoplasma pneumoniae serological tests. Among thenalefined as vitamin D deficiency.
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Satistical analysis Next we compared serum nutrient contents in disease
Data were expressed as meantSD and analyzed tiging taind control groups. The results showed that sefag) z
SPSS version 12 statistical analysis package (SRSS iron, vitamin A levels were significantly lower @fiseased
Chicago, IL, USA). Examined data were assessedyusirgroup than in control group (P <0.05), while serum
the t-test,y2, and ANOVA. P<0.05 was accepted ascalcium, magnesium and vitamin D levels showed no

statistically significant.

Results

significant differences in two groups (P> 0.05)[&a2).

Because previous studies have showntamin D defi-

We compared the incidences of nutrient deficienty i ciency was associated with severe acute lowerregspy

diseased and healthy control groups and found ttieat
incidences of iron, zinc, and vitamin A deficienagre
significantly higher in diseased group than in coint
group (P<0.05). However, the differences

infection in children under 5 years [6], we furtlsetected
40 cases of asthmatic pneumonia from diseased gnodip

compared serum vitamin D levels between them and
in thecontrol group. The resuls showed that serum vitabin

incidences of calcium, magnesium, and vitamin Dlevel was 54.46+30.16 nmol/L in children with asttio

deficiency were not significant between the twoup®
(P> 0.05) (Table 1).

pneumonia, significantly lower than that in contgobup
(67.70+£34.39 nmol/L) (P<0.05).

Table 1. The incidences of nutrient deficiency

Zinc Iron Vitamin A Calcium . o
Groups . L i~ - Magnesium Vitamin D
deficiency deficiency deficiency deficiency L i
Deficiency deficiency
Diseased group 37.09% 35.36% 46.59% 18.26% 8.07% ATPR
Control group 20.08% 18.76% 25.08% 17.09% 6.01% 338.
X 4.15 4.32 5.81 0.01 0.12 0.45
P <0.05 <0.05 <0.05 >0.05 >0.05 >0.05
Table 2. Comparison of serum nutrient levels in diseased and control groups
Groups zZinc Iron Vitamin A Calcium Magnesium  Vitamin D
(umol/L) (umol/L) (ng/L) (mmol/L) (mmol/L) (nmol/L)
Diseased group 16.0+3.56  19.9+4.79 365.7+35.3 D38 1.10+0.55 66.5+£32.0
Control group 23.244.05  25.1+5.07 451.1432.1 2.41030 1.12+0.62 67.7£34.3
t 15.823 6.653 2.137 0.268 1.859 0.0312
P <0.05 <0.05 <0.05 >0.05 >0.05 >0.05

Discussion

The normal function of human immune system is adfgc

with previous findings that vitamin A is benefici&d
boost the immune system [7]. Vitamin A is an indispa-
ble factor in T cell growth, differentiation andtiaation

by many factors, including nutrition which plays an[8]. In addition, vitamin A promotes the maturatiohB-

important role in the maintenance of immunity. Tor o
knowledge, this is the first study that systemdiiica
analyzed the nutrient status in children with pnenia,
which is usually related to the failure of immunetem
to defend infection.

Our results showed that the incidence of vitamidei-
ciency was significantly higher while serum vitamin
level was significantly lower in infants with pneama
than in healthy control group. These results aresistent
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lymphocyte function and increases the ability torst
antibodies. Vitamin A also stimulates the productif
interleukin 1, 2, 4, to enhance immune cell funt{i@].

Furthermore, retinoic acid could protect lung eglitd
cells against lung inflammation mediated by TiIFLO].
In fact, previous data have proved that the inadeof
vitamin A deficiency is significantly higher in ddren
with respiratory tract infection than in normal Idnén
[11,12].
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In this study we also found that the incidencezin¢ and

iron deficiency were significantly higher and seraimc

and iron levels were significantly lower in infanigth
pneumonia than in healthy children. As trace eldgsen 3.
zinc and iron play an important role in maintainitige
structure and function of central immune organgr(ihs,
bursa) and peripheral immune organs (lymph nodeé:
spleen, tonsils) [13].Zinc deficiency leads to the
inactivity of the enzymes invlolved in nucleic acid
synthesis such as thymidine kinase. ConsequentiyA D
replication, RNA and protein synthesis get disrdptia
addition, zinc deficiency can cause a decline iymilc
hormone activity, resulting in reduced immune fioet
[13]. Indeed, zinc deficiency has been reported in HIV
infected Ugandan children aged 1-5 years [14].

Iron is essential for the function of iron protethat play 6.
a role in the innate immune response, such as diapci
lactoferrin, siderocalin, haptoglobin, hemopeximandpl,
ferroportin and the transferrin receptor [15]. Iron
deficiency leads to reduced immunity and incregbes
incidence of infection. Collectively, these dataggest 7.
that zinc and iron deficiency in children may cdmnite to

the development of pneumonia by increasing the ahan
of infection.

Interestingly, we found that serum vitamin D leveds 8.
not significantly different between children with
pneumonia and healthy children. However, vitamin L
insufficiency is relatively frequent in children tii
asthma. In these children, lower vitamin D level is
associated with increased allergy and asthma $gV&6].

Therefore, we compared children withasthmatic 9.
pneumonia with healthy children and found that seru
vitamin D level was significantly lower in childremith
asthmatic pneumonia than in control group. Thesalte 10

confirm that vitamin D deficiency is an importansk
factor for asthmatic pneumonia in children.

In conclusion, this study shows lower levels ofczimon,

and vitamin A among Chinese children with pneumonie11
Zinc, iron and vitamin A supplementation may bephsl

for the prevention and treatment of pneumonia fianits.
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