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Purpose: Adenovirus infection with swollen Peyer patches in the ileum, known as one of the causes
of intussusception, may cause vitamin C depletion in human body because vitamin C is a first
line antioxidant. Or low vitamin C status in human body makes the man more susceptible to
infection of adenovirus in the ileum with a markedly swollen lymph node. In this study, we tried
to find out the relationship between pediatric intussusceptions and vitamin C concentrations of whole
blood and plasma.

Methods: Whole blood and plasma vitamin C concentrations of fifty-seven patients with
intussusceptions from May 1995 to December 1998 at the Gyeongsang National University Hospital
were compared with those of 256 normal healthy children. Vitamin C was measured by the
2,4-dinitrophenylhydrazine methods.

Results: The average age of patients (male=39, female=18) with intussusceptions was fifteen months
of age. Whole blood vitamin C concentrations of patients and healthy children were 1.49+0.64
mg/dL, and 2.1810.49 mg/dL, respectively. Plasma vitamin C concentrations of patients and
healthy children were 0.59+0.36 mg/dL, 1.47+0.56 mg/dL, respectively. But no differences in
the vitamin C concentrations of whole blood and plasma according to age, degree of leukocytosis,
fever, interval from onset, hematochezia, and need for operation were found.
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Conclusion: Whole blood and plasma vitamin C concentrations of patients with intussusceptions
were lower than those of healthy children (P=0.0001). Prospective studies are needed to elucidate
whether these results were consequences or causes of intussusceptions. (Korean J Pediatr

Gastroenterol Nutr 2001; 4: 167 ~174)
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acid, dehydroascorbic acid % diketogulonic acid®] &
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Table 1. Comparison of Whole Blood and Plasma Vita-
min C Concentrations in Intussusception Patients and
Normal Healthy Children

Intussusception  Normal P value

Number n=57 n=256
Mean age 1.30+1.85 1.13+0.83
(year=Std deviation*)
Sex (M/F) 39/18 146/110
Whole blood vitamin
<
C (mg " 1.53 2.18 0.05
Plasma vitamin
C (mg/ a 0.49 159 <0.05

L + .
*: standard deviation, ' : median value
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2 Ze0b 2184049 mg/dL (FUF 2.18 mg/dL)Z
izl vls| FFHT SHofol A WEekTh(P=0.0001)
(Fig. 1). 84 HElY CEee AFTHS 3ol 0.59
+0.36 mg/dL (%3t 049 mg/dL), B4 4o} 1.47
+0.56 mg/dL (F43 1.59 mgdL)E ZEHZE 9
© A% A4 dxzad] HlE @E%Th(P=0.0001)

(Fig. 2).
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1.65+0.53 mg/L (T4 1.69 mg/dL), 14| ©]F&
1.08+0.73 mg/dL (T3t 1.49 mg/dL)S.2 14| 1]
Tk Jolo Al | A = *TH(P=0.005). 7 HI
ElYl ¢ F=% 14 v 0.63+0.36 mg/dL (543t
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Distribution of whole blood vitamin C concentrations of intussusception patients (A) and normal healthy

children (B). The median whole blood vitamin C concentrations were 1.49 and 2.18 mg/dL, respectively. The whole
blood vitamin C concentrations of patients with intussusception were lower than those of normal healthy children.
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Fig. 2. Distribution of plasma vitamin C concentrations of intussusception patients (A) and normal healthy children
(B). The median plasma vitamin C concentrations were 0.49 and 1.59 mg/dL, respectively. The plasma vitamin C
concentrations of patients with intussusception were lower than those of normal healthy children.
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Table 2. The Comparison of Whole Blood and Plasma
Vitamin C Concentrations According to Age, Sex, WBC
Counts, Fever, Hematochezia, Interval from the Onset
and Need for Operation

Whole blood Plasma
vitamin C  vitamin C

(mg/dL)*  (mg/dL)*

Age <1 year 1.69 0.63
>1 year 1.49 0.58

Sox Male 1.34: 0.64
Female \ 1.56 0.49

<10,000/mm 1.60 0.68

WBC count 45 000mm® 143 040
Fever present 1.52 0.38
absent 1.53 0.59

. present 1.51 0.59
Hematochezia o cont .29 062
<24 hr 1.46 0.53

Interval 24~48 hr 1.67 0.73
>48 hr 0.71 0.53

Operation none 1.52 0.44
done 1.76 0.64

*: median value, T pP<005

0.63 mg/dL), 14 ©]% 050037 mg/dL (F4%
0.58 mg/dL) 2.2 1A] w|Tke] Fofel| x| k7t Ep o
U A4 o4 f1dthP=0.22).

FEHS FolellA (oo} 184,

2 N8y g3 vEgnl ¢ FEE HasS
th A8 HEN C FEE oo} 1.54:0.02 mg/dL
(943 1.56 mg/dL), Fol 1.70£0.41 mg/dL (F%
134 mg/dL)Z ool A Fggke] n A =
UTHP=0.003). FF HIEIY C F=& oo} 031+
0.10 mgdL (347 049 mg/dL), Fol 0.87+0.44
mg/dL (%3 0.64 mg/dL)E F 3kl 2ol 7} ¢l
A THP=0.09).

SFA A A BET £X7F 10,000/mm’ vk
2 Am=19)¢} o] A¢m=38)5 U] H¥
7 g4 vgvl ¢ ¥E5 Blusigch ¥d3 ¢
A7} 10,000/mm’ P EHOl A A3} I wlepl
C 5%5v 77 1.61:048 mg/dL (Y3 1.60 mg/

ol 39%)

dL), 0.68+0.35 mg/dL (5 %3k 0.68 mg/dL)°] L, 1Y
g7 A7k 10,000/mm’ o3<) B9 AP} B
HEH ¢ ¥5& Zt7; 1432070 mg/dL (F43:
1.43 mg/dL), 0.55+0.40 mg/dL (F %3k 0.55 mg/dL)
ot T w7t Aole §l

SHA WA 37.5°C o] ol UM
Fm=13)%t AAE B¢m=4HF Hl3Ach
o] ANY AF H¥F I HERl C v &
7t 147+0.62 mg/l (%% 152 mgdL), 0.55+
0.54 mg/dL (F%3%k 038 mg/dL)o]a, o] 1
d A5 A8y 84 Hgnl C sE< 47 150+
0.65 mg/L (%3t 1.53 mg/dL), 0.60+0.33 mg/dL
(FS3 059 mgidL)Z F F7Ho] 2Folzh itk

guio] Nd ALm=50)9 AL B¥@m=7)=
ettt o] AW A5 AP g7 vlg
Z}7} 1524066 mgL (943 1.51
mg/L), 0.59+0.34 mg/dL (T3 0.59 mg/dL) L,
do] QA" A$E 1294052 mgdL (ZU3k
1.29 mg/L), 0.62+0.54 mg/dL (543t 0.62 mg/dL)
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1.82+0.43 mg/dL (FY4% 1.76 mg/dL),
70+0.41 mg/dL (5% 0.64 mg/dL)E F 7t
frolgt Aole A THP=0.06, P=0.35).

o
H+



o3l
ofy
H‘Z'l_"
olN
rgt
9
lo
™,
uo)
oft
>
lo
o ™
i)
A<
m i
R

o

o oy o2 W o —

32

fuj

[

v

o

e o

re

4 o

=2

R

rir

o3

ofy

=

olN -
=

ot o

z o G2 o

e}

s
ol
=S
¥ b o

o
rie,
ro
jus)
=
o
i)
[
o
o

)

[l of¥

i)
do N W ¥0 O orH ook oo b o0 O o rHopeh WO

& Q13 Peyer’s patch®
E A9 lymphoid follicle Z T2
Z A FAHN A wER ¢ &A% F7}
g AolA &A% & Uitk mebA P v

(

:ﬁo};j_l

HUFOL
oo ofy

Broro rd g ooy

Jug

a
it
1 of
M ®e
4 2
Ny
ot AN
y 2
e &
ofy
i
St
olN et
ofN
o

off

2
%
o S
2 oo
oX,
o

o
o

jur)
-
o

o o

oy X
e rr

=z [ rr Q

o

3

-

2
a1 > 2

LN

2 Q
r ofN ™
o

B

ol

=

R

i)

ol

g

o2 N

2

¢

Peyer patch®]

)
virus ZFgo]l 2 424 doF. Hus 57

ZA} A3, adenovirus 39.5%, human herpesvirus
(HHV)-6 9.3%, HHV-7 11.6%, Epstein-Barr virus7}
47%NA FAEANSH cytomegaloviruse §LATH
o AT e A Lofvbd] WAl o3 AFF
A5 A EgE F49) 910, enteroviurs 7

ARAE FolM e FFHFTY FTHRNE
o} X3 Staaz 57 FEHF Fole] 18.7%0)

A7t )3} 4 (mesenteric lymphadenitis)S 2

}..
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3 4 AN, adenovirus 2ol Yersinia sppS} Sta-
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HT AFHS 24 FHse dAAHo=R
8 Aol itk 1998 8¢ 319 v FDAC

X+ tetravalent rhesus-human reassortant rotavirus

vaccine (RRV-TV)S A% 2 4, /1Y w] HZEE
& 7bst At BA] o] WAl HAAH R FYH
2739 ¥ 10,054%S WRAo=d AIIANES
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B Avdl AEEE BolsolM A4 olde] Aol 9N EE AAAAE E ATE X 4
So s A¥ BF WEY € FE7 gafel gl AFHEN vEY co A2 B35
itk AL gstdon AFPEH e el 7] QaANE AFH A7t Bad Ao A
e QoA ) YaNE AAA A7 =8,
208 oz ARAY

= XN G FFHS 99l vpolg 29 HF
o3k dubd vt 2 AFHFTOE A3 wdy
FHNSE A7 HER CcY HAE T8 5 3
om, gk Ay HER C7t F5E FF G
adenovirus 74 2 HFS 2 F US Aoth
2 oﬂ‘_r%ﬂ Me AEHSH AdH 4 vign
Tobo] Ao i3l %1'0}1"?—5’—;‘} sttt

A7t
FH o F FAL, HlWSHSTH

4 ok AFHTOE YA Sols9] Hit ol
= 1d 37 ol e dolrt 391, ofolrt 189 o]
Atk FFHF Foto] AE HIEW CFET 149

+0.64 mg/dLE ZT9] 2.18£0.49 mg/dLo] ®]3|
wok31(P=0.0001), 84 HIEIY CEZE 0.59+0.36
mg/dLE thZT9 1.47+0.56 mg/dL Rt} w2tch
(P=0.0001). FF3 S SolwrelA AE #HIEW C
Fx FUgol oo} 1.56 mg/dL, Fo} 1.34 mg/dL
2, Folrt ofoto HlaE| wEkth(P=0.003). L}
FTHS Foto A", W7, Hg, oA
SR S AIZE, WA o] o] wEkA
g4 Hgd CcY v&
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