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Serum hydrogen sulfide levels in children with benign infantile convulsions associated
with mild gastroenteritis

ZHANG Yuan-Da, GU Fang, XIE Hui-Qing, JI Chao-Yu, ZHANG Xiao-Long, ZHANG Yu, PANG Wei-Wei. Baoding
Children's Hospital, Baoding, Hebei 071000, China (Email: ydzhang666@163.com)

Abstract: Objective
with benign infantile convulsions associated with mild gastroenteritis (BICE). Methods

To study the changes and significance of serum hydrogen sulfide (H,S) levels in children
Forty-two hospitalized children
diagnosed with BICE were recruited to the observation group, and 46 children admitted due to acute gastroenteritis alone
were recruited to the control group. Serum H,S levels were measured by a spectrophotometer. Results  The serum
H,S level in the observation group was significantly lower than in the control group (28+12 pmol/L vs 4510 umol/
L; P<0.01). The patients with a number of convulsions greater than or equal to two had significantly lower serum H,S
levels than those with a number less than two (P<0.05). The number of convulsions was negatively correlated with
serum H,S level in BICE patients (+=-0.485, P=0.001). When a convulsion exceeded 5 minues in duration, the duration
was negatively correlated with serum H,S level (+=-0.736, P=0.004). Conclusions The reduction in endogenous H,S
level might be one of the causes of convulsions in BICE patients. The degree of reduction in H,S level is associated with
the number of convulsions and the duration of convulsion (when it exceeds 5 minues). Further investigation is needed to
determine the clinical significance of these results. [Chin J Contemp Pediatr, 2014, 16(11): 1096-1099]
Key words: Mild gastroenteritis; Benign convulsions; Hydrogen sulfide; Child

BEE RS ILB YK (BICE) 2 RN ) 1 5%

M A A T 45U s

A

[ Wik HIH ] 2014-04-21; [ #2322 H I | 2014-06-29
[fE&E I ] skiik, 5, AR, SR,

1096 -

Z RN T R, 5| R A 20 A S
b (H,S) 2 A4k —%
L& (NO) H—% ki (CO) ZJFRT R BN —
TS T, MEWROEA, Aok
B2 AR R, HS X AMREA T Z iR B



F16% 5 111
2014 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.11
Nov. 2014

AR, PEE H,S BA RS A b L A
MZWIIRE, FFERR L. ZRS RS
FEEM, HRENTEME HS 2525 7T BICE i)
AR B ET i ATE R AT I A R e
fEBEIRYT Y 42 41 BICE [ JLIMYE H,S K F-1972E1k,
AT HAE BICE S o % 2 SR R

1 ARSI

1.1 HRIFH

20124F 1 H B 201441 AR BEH 12N
BICE J-EBEiRyT 9 42 Bl ELVE R skd], Hh 5
22 9, 420 ), PR 1.7 +1.2 %, BEEEEI
R gl 2k B M R ABEIRYT Y 46 il LR IRAL,
Hr 525 i, 221, FHFER18£13 %,
XL B LBRAE (R, AT IER, HICh st .
AL T BB AR PR s I % %
TRIEMIERE
1.2 SWitRAE

BICE W2 Widn i . (1) 2L BE A £l B ;
(2) PBRANER A I, FTARERK, (HICH]
WRRTPEEMBEMEESL; (3) WAREELRAN
B RRRER A 1~5 K (4) HREARTE K N
2 5o H—BE2EE AR, PO BIRE IR A
(5) KA EES; (6) IMIH MR .
IR | R A TE
1.3 FRkMAIRE

TERRIZ I 24 h NG 2H 5L e hi e T e
Ay S FEBCER BRI 2 mL, 7% I N #E 2 30 min,
SRIGIREFIREETE 4°C | B0 4 B L35 Jo RATFAE -60°C
I VKAR L
1.4 H,S BN %

S BE T INABERREE 0.5 mL (10 /L) , &
JEIIA 0.1 mL ARG LTS RRAS , TR RFEST
ol 3% B S T S IS PR ARSI B AR
PSS A 0.5 mL B9 20 mmol/L X 4 — 4k Eh i £h
PA K 0.4 mL 1) 30 mmol/L = F AL ERIA, TEF IR
TFHCE Y 20 min, ZJE A ZERR (100 ¢/L)
FER FDE G A A LB PR M2 A% 2.5 mL,
B0 12000 r/min, 5 min, WHC EEWR,
JEETHAE 670 nm Ab e I 7 W FE (R, I 5 AR 4R
H,S ARifERR LT3 HLS 7K, A5 30 [ 55
[ Sigma 7] .

1.5 FHITESR

I FH SPSS 17.0 GE it 8 4 i 47 e i1 o0 #r,
T RRT R + FaifE 2 (x+s) RoR, 41
PR 7 25 0 B ol s dl ¢ K. AH G R A
Pearson ZL M AH TR B . P<0.05 MR A G0

2
2 #R
2.1 WHEILMFE H,S /KFEHELER

WELLH LI TE H,S 7K i K T % B4
ERAGFE Y (P<0.01) , WFE1,

£ 1 WHBILMF HS KFEHLEE  (x+s, pmol/L)
2051 %K H,S
X HEZH 46 45110
MERLH 42 28 +12
HH 3.91
P <0.01

22 ARARBREMEXRE. RERFERES)LMNE
H,S 7K FRy L8

BICE & JLAS [R50 ik A A B (<2 IRF1 = 2
W) BILITE HS KV 22 RAB G #E X
(1=2.46, P=0.018) . A[FMFEIRAFELETE] (<5 min
M= 5min) FILMTE HS LI ER TG H2F5E X
(=093, P=0.36) ., W#*2,

x2 ARMREERE. REKFERERILDE HS 7k

FRIEEE:  (x+s, pmol/L)
411 (eSS H.S

IR AAEVEL

QW 22 32+13

=21k 20 24 + 10
5 R A A 1]

<5 min 29 29+ 10

= 5min 13 2515

W a R SBIRENE <2 WA ILE, P<0.01,

2.3 tHXMSH

BICE 41 & JL 15 Bk & 15 W £ 5 1 i H,S 7K
S A 6 (r=—0.485, P=0.001) , W & 1;
0 R RE 2k B ) 5 v HLS K P 2 A G M
(r=-0.457, P=0.002) . s+ % it)5 BN, WK
FELEHTE] <5 min 41 LAY ZAERT ] 5105 H,S 7K

-1097 -



W16 455 11 )
2014 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.11
Nov. 2014

SETCHA S A e (1=0.135, P=0.486) , IHRis:
A ME] = 5 min 4058 LI A AERS ]S M3 HLS /K2
A (r==0.736, P=0.004) , VLK 2.

604 o r=—0.485
o P=0.001
504
=2
= ]
E 40 © o
= o
= 8
[+]
B 30
¥ . H
% .
= 20- :
b 8 8
=] 104 e o
0_
1.0 1.5 20 25 3.0 35 4.0
1 FEREEXRESME H,S KEHXR
6049 o r=—0.736
P=0.004
50+
=
£ 40
=
B 304 eo
2
(Ir]\I
= 20
#
£ 0
0

s 15w 25 a3
FFLERTA] (min )
B2 mEESERE> 5min A2JLEREERES
% H,S KEHEF

3 iTfit

WE 15 WF 75 2 %A BICE #iilj5 K4, FF )5
WORE L, {HFE % % BICE AIF9E 1Y Wi 22, %t
BICE [WIG IR R TGAH TR NEARNA, H
R ARIEAE 755 BlEeRM BRI 2 A, 17 i
T IER, 42 B BT JCIE R, I HL G
R R AR (19 1 238 B L A R 2 A 1) 1 2% il 2 4
i B B 45 Y 2k BICE 7640 Z 0 Rk & AR e
HRR T 2 1 A . NG HGE BICE (a1
AN 2.3%, PEBRR KR ERN 5.5%, Bk
RN 47%°, [E A iR E 40 B BICE L 1

BE T AR, 53 AN 8 A & A R 314G T 5] 4
L= G

H,S 43/, FFHAREY R R, TR FEEr
BRI TT LA S 40 R A A T 45 T A 2K
MRS R WHFLSIR I H,S 2% L 2B
MR, AP DEaRE - B - 5 B (CBS) [RIMERT
fik -y - 24l (CSE ) REZM M=t H,S,
EATE S THERRAL 2 -5 BRI rERE, 2ot e
NI BRI N P2 A S i e 7, K&
B CBS fAEE T MA R %, fERZ. EK.
3@ N NN AN F L B2 (UL ND Ve S a1 Y <Y
Fik,

i 7 4 P RGE H,S BERS U GABAB Z 1A,
H,S b5 GABA 32 K 1] B X T 2 15 Kk 24 45 / 1
il S T R A A . AR BRR Y HLS ]
DL S ATy - R TR 32 R DA R K #2500
ML/ S0 A S AR AS P Timm Y 0 45 5 B OR
CBS #1 #i| 7 hydroxylamine + i J5 B9 ¥ &5 A& 2 0
5, NaHS TG 09 5 & 827 4k & 2R . 15
B BELT U e 2F ] 5 R L A 98 K 2 SR R
0] 3R D445 TR 5 A T B RN 28 Ml E A, AT 5 e 2 f
LAY 5 DS R R R 1 DL g R
H,S W80T LS | R R B (e T % . A i oR 4l
H,S A LA NOS (4 g i P, 18 AT LAFE AR NO X
CGMP gt , MMl NO P2 b MY, A 4
NO AR ™= Py 248 IR 28 i 5 2009 BICE &2 LM
AR T, e e . ARRRPERR R 2 |
PAE WK SOEH LE IR R " [ BT e
NO A 3 fin g L0 BR i et ™ T LA A
T AR H,S K FRERTRE &5 A NO 7K
TR, I FEGER LS K . Huang %5 P
WA B LA S0 B W R S0 8 E RS T,
BRI KA BB RAE” BEICA . AR R
7, BICE 2 8 JL I W H,S 7K - %5 %) 1R 20 B 53 [
Ko Ml DAFEM, 7 BICE & )Lwfeh, #J)LK
Y CBS 3224, Sl ] EYE HoS 2B sis /b,
X NOS Bl & P R >, NO B 2, 3
BICE LA IRIRIBEREAR, 25505 &R A A

A FFEHIE H,S AT LI i 3t S AL A e
H K A9 7K 9 HL30E KATP DL R 4085 738 38 M i
PRI P 22 20 B S AL 8, [ B 3 i R R PR
Rf a2 on " A IRIE 1S T HETERE A

1098 -



F16% 5 111
2014 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.11
Nov. 2014

P 3 1O AR PR A A 22 S S Ak B A 3 M
H AR E R HLE . HS T LLIE i #0H NO/NOS
RFR, BiIkH T NO i B3 2 i i s I H 240
P P 1, T AT LA i<k &7 38 10 A8 DA T A0 Ak L Y
IR A A A 0 S L — PR A5 0 R
FRT 5 B4 H,S AT LA o 453 45 1 A i R 5 )
W45 T /N HoS AT LA PR HLS 34 2142 #K
S, AT DL S s A 4 M DA AR AR R P R
PE H,S BA R 2o e, 8 KN HS 19
IRV 55 I s AR B DIAR G, T 145 7 M
PE H,S 7] LI #5475 . AN 9¢ & B BICE 28 )L
ML H,S /K KT X R, R R E RS
MYE H,S /KPS ARG TR R L I 1] 1) 73 2
Giitrh, RIS LEETE] <5 min 41 H L & VERT E]
5 1fE H,S /K- ToBH AR G, i e R R 22 5[]
= 5 min 418 LAY A AR E 5 103 HS K2 74
Ko & BICE LB BRAFLE N ] KT 5 min J5 I
T8 H,S 7T A7 78 Bt R A5 25 B 1] A B K 1 R AR 1)
A NIEYE H,S K5 BICE S LR & VBRI IK
B ST R G, HEM BICE BB LR & /R
BIARP A B3R, BRI RS A B
B BE IS AE N R ME 1S, SEUAN N IEYE H,S
PE— b MR P HS KRR ., S
PR FE S ] [B) G, PR R AR R B B, L
HR B A543 1 T BB MR

I3 H,S ARSI T 8r BICE 4 A& AE D) e Bt
BRAFLLIT ] BRI A AN (E, HoK
SEREARARRE X T 1 BICE B L HUS A —E M
BEMAE, KT HS RERVERT AT (8, iy
AR, T A e e o - Jg, iSUAE I IR T
YEFR TR IMIE H,S 7K AA6

(& % X ]

(11 R BRS04, % REBHRAELL RS 24
i) (. SEHULBHIG R AR , 2007, 22(12): 914-915.

[2]  Huang CC, Chang YC, Wang ST. Acute symptomatic seizure
disorders in young children: a population study in southern
Taiwan [J]. Epilepsia, 1998, 39(9): 960-964.

[3] Kang B, Kim DH, Hong YJ, et al. Comparison between

febrile and afebrile seizures associated with mild rotavirus

(4]

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

-1099-

gastroenteritis[J]. Seizure, 2013, 22(7): 560-564.

HOBTE , BN R L S L R B IR R R L
IR 30 (I A 28 TR S YR AL RS I S0 (0]
[ 52 LRHE | 2010, 25(12): 948-949.

Verrotti A, Nanni G, Aqostinelli S, et al. Benign convulsions
associated with mild gastroenteritis: a multicenter clinical
study[J]. Epilepsy Res, 2011, 93(2-3): 107-114.

B BRHTE UK, SF LRI IR IT L) L Rk
40 GG RSAT [0]. S RLRRE | 2010,12(7): 533-535.
Stipanuk MH, Beck PW. Characterization of the enzymic
capacity for cysteine desulphhydration in liver and kidney of the
rat[J]. Biochem J, 1982, 206(2): 257-277.

AL, ZOM WA A RE IR S SR AT S Dy 2
AT B 2R HRIRA ML 1] AR - BRI,
2003, 35(3): 288-291.

Han Y, Qin J, Chang X, et al. Modulating effect of hydrogen
sulfide on gamma-aminobutyric acid B receptor in recurrent
febrile seizures in rats[J]. Neurosci Res, 2005, 53(2): 216-219.
Hassan H, Pohle W, Riithrich H, et al. Repeated long-term
potentiation induces mossy fiber sprouting and changes the
sensibility of hippocampal granule cells to subconvulsive doses
of pentylenetetrazol[J]. Eur J Neurosci, 2000, 12(4): 1509-1515.
P, B, W2, L R IEROGE R RS S oy
T AL SR /AR S EHA R S ()] P
BAEEZAR | 2007, 23 (4): 785-788

Kawashima H, Inage Y, Ogihara M, et al. Serum and
cerebrospinal fluid nitrite/nitrate levels in patients with rotavirus
gastroenteritis induced convulsion[J]. Life Sci, 2004, 74(11):
1397-1405.

Rejdak K, Eikelenboom MJ, Petzold A, et al. CSF nitric oxide
metabolites are associated with activity and progression of
multiple sclerosis[J]. Neurology, 2004, 63(8): 1439-1445.
Kimura Y, Kimura H. Hydrogen sulfide protects neurons from
oxidative stress[J]. FASEB J, 2004, 18: 1165-1167.

Kimura Y, Dargusch R, Schubert D, et al. Hydrogen sulfide
protects HT22 neuronal cells from oxidative stress[J]. Antioxid
Redox Signal, 2006, 8(3-4): 661-670.

Meng JL, Mei WY, Dong YF, et al. Heat shock protein 90
mediates cytoprotection by H,S against chemical hypoxia-
induced injury in PC12 cells[J]. Clin Exp Pharmacol Physiol,
2011, 38(1): 42-49.

Gong QH, Shi XR, Hong ZY, et al. A new hope for
neurodegeneration: possible role of hydrogen sulfide[J]. J
Alzheimers Dis, 2011, 24(2): 173-182.

TR, 22750, BAALR L &5 . Al — PR3 TR Rl 2
ZUN TRPEGT AL S S22 4K (1] H R A 2%, 2008,
5(4): 177-181.

Zhang M, Shah H, Wang T, et al. Dynamic change of hydrogen
sulfide after traumatic brain injury and its effect in mice[J].
Neurochem Res, 2013, 38(4): 714-725.

(ARSCHAH: A7H])





