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A 10-year review of childhood type 1 diabetes mellitus and the clinical value of inter-
leukin-10 in diabetic ketoacidosis

DAI Yang-Li, FU Jun-Fen, LIANG Li, DONG Guan-Ping. Department of Endocrinology, Children's Hospital, Zhejiang
University School of Medicine, Hangzhou 310003, China ( Fu J-F, Email; fjf68@ yahoo. com. cn)

Abstract: Objective To review the incident status of childhood type 1 diabetes mellitus hospitalized in the
Children’s Hospital of Zhejiang University School of Medicine from 1999 to 2009 and to explore the clinical value of IL-10
in diabetic ketoacidosis. Methods The clinical data of 263 children with type 1 diabetes mellitus hospitalized in the
Children’s Hospital of Zhejiang University School of Medicine from January 1999 to February 2009 were retrospectively
reviewed. Serum lipid levels were measured in 48 children with type 1 diabetes mellitus and in 24 healthy children. The
diabetic children were classified into two subgroups, with or without ketoacidosis. Serum lipid and cytokines levels were
compared. Results  Childhood type 1 diabetes mellitus was common in females (56.3% ). The peak incident age of the
disease was between 6 and 11.9 years. Diabetic ketoacidosis was as the presenting symptom for the first visit in 86 cases
(32.7% ). The levels of serum lipid, blood glucose and HbAlc in diabetic children with ketoacidosis were significantly
higher than those without ketoacidosis ( P < 0. 05). Logistic analysis demonstrated that the increased levels of blood
glucose, serum lipid and HbAlc were risk factors for diabetic ketoacidosis. The level of serum IL-10 in diabetic children
with ketoacidosis was significantly higher than that in patients without ketoacidosis (P < 0. 01), while there were no
differences in serum levels IL-2, 114, IL-6, TNF-a and IFN-y between them. Serum levels IL-2, IL4, IL-6, IL-10,
TNF-a and IFN-vy in diabetic children were significantly higher than those in healthy children (P <0.01). Conclusions
Ketoacidosis is a common acute complication of type 1 diabetes mellitus. The disorders of glucose and lipid metabolism are
the risk factors for ketoacidosis in diabetic children. IL-10 may be a sensitive index of diabetic ketoacidosis in children with
type 1 diabetes mellitus. [ Chin J Contemp Pediatr, 2010, 12 (11) .849 —854 ]
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WHO DiaMond i H H7 [E 5 I8 .0 X 1988 ~
1996 AEJHEIS WY < 15 % 1 B R (type 1 dia-
betes mellitus, T1DM ) Jp5 {51 3 47 [l Joo 1 8 2, 27 )L
# TIDM 7EFKE &30 0. 59/10 5 N4, Hrh 5
£ 0.52/10 J7 N4, &£ 0. 66/10 J7 N4, H KRR
FEGAE ETH C E R L E R B . HL
# TIDM [ JL S H BUME PR 95 i 4E 1R h 5% ((diabetic
ketoacidosis, DKA) , 40 4b PR K Bif 5l A 24, o] BB G
LAzt TIDM B &Ll H AT A Bl a6, © 4 3h
Py AR S5 SR 4L R 76 TIDM i rhle 1
FAERY S HIT A ORI R I B B A IR
s 5 ARG Thl A48 MR (i TL-2 L TR R-
v) B T2 7 RESN ML B 5 (T4 i e i A7 5
WF5E s, TIDM (& JLAMAE I TL-10 7KF- T, TL-10
SRR FIN R I A O L (HE AT IL-10 S
PRI 2 ME I A E 40 DKA S¢ R IBF5EAR Do ABIESE
[ JBE 14 3 B 2 F e A B 1 TIDM SR LY Il AR 52
T TIDM (8 B0IR 45 31 A 2 v 27 119 e s PR 3R
FABUEAER R , AR SR, S ] BEH S PR S8 L
V1R A 3% JB 6 5 I e 2% 4 L PR K (9 B, T A
H PR F-2E L3 TIDM %55 i R 7 X

1 &5FH%

1.1 MR

1999 4E 1 H % 2009 4F 2 H Wil K24 B 27 e [t
& L2 I 5% 4% B 19 TIDM 8L, 3 263 3] (334 4
UC) , Hlrp R R UM B2 2 R R AR
B 71 Bk, Hapr Bk L 115 (139 #ilK) , &
PEJLFE 148 6i1(195 HlYK) 4EKY 0.1 ~14.3 %, -1
8.0 £3.6 % #4454 TIDM fyiZIibRifE, 2 18 WHO
1999 4§ JR 5 12 Wi b i 0 R AT R R 75 2 AR
WS Y2 TR A R T TR R A S 4k 4k 4
PRSP - (1) VRIS PR A 5L B 40 )
T WERT E ABRIE PR R 5 (2) SRR B 3
FFURPERE PR 5 (3) PSS IAE0 - TR LIRS R ANH
YER (B 2080 FH T ) s il ok 5 2 49 W (AE K3
F R ) TS EMER R (4) 258X
WA R, HoA DU 0 A PR R B R
s (5) 4% IS RN 2t G I A 14 e LB
&, JEXE 2006 4F 12 H 2 2009 4F 2 A4 B iy
48 ) LFE AT H M =B (TG) \BHE B (TC) \IL-2,
IL4 IL-6 IL-10, it 987 31 %€ PRl T--o ( TNF-o) I T 41
F-y(IFN-y) g g Hop B v L3 18 ], otk L

30 B, AE IS 7.4 ~14.0 % 734 10.8 +1.9 % ¥4
TAKE K A HE B DR s J&] L A 2205 2% | 28 R IS AG: A S
FREE PRSI HE B3B8 PR 9 S 3875 42 , I HEBR IR &
R FH S e il 254 . Horh DKA 44 14 1], 9F DKA 44
34 {5 TEE N REZH A 52 AR I £ e L 3, 3L 24
i, e B 15 1, ok 9 Bl AF IS5 ~13.2 %
EI10.9 1.3 5 3 MBI RE S 4E 6 25 5
BTGB X (P>0.05) A JLEF AR
PP R K, i i T Wi oK 2 B 4 B b s L
R B A P B At
1.2 #MRFE
1.2.1 fhiF®sREFHE NCAERALE TR
B 7 AL 208 E (HbALC) (C-Jik(C-P) . 3f)
kIS b, TG TC FEA5 12 10 h 5 RYR 9 sifi=s
JEFHI . FAAARBRAI TC K TG, 4 g - (IL-2
IL4 IL-6,1L-10  TNF-o . IFN-y ) 5% F 37 20 41 g AR A4S
M, TC TG X7 & A B+ Roche AW RH 724 7o
#1058 & W H BD Biosciences /A ]
1.2.2  JU%& TIDM &% W 4 & % I WHO
1999 4 % FR 95 12 Wi b o F0 IR AE 1R v 55 12 Wi b
WS TIDM $5 i i 2 23 1 100F% > 7. 0 mmol/LL,
aRFENLIMAE . OGTT 2 h I > 11. 1 mmol/L, H. 15
4 LUITEW , Z 2, (R E 2 55 80N, 2R,
ZAR B T E LR WRREM ) R, B R K C
IR HORIAIN T AR S NI R 5 R AAE o i 2R A
T IFHERRAR RN SR R IR . DKA BR DL EhRifE
B, sk pH {5 <7.3,HCO, ™ <15 mmol/L, If§
PRIy PP JERL 1) J 3A ZIRSFEREAR , Co X
I BRI SO T FILPR R, DK, R v e L TR, AN
TN R P
1.2.3 DKA # 4 F At e 1) %% ¥ DKA: pH {H
7.2~7.3; 2) B DKA:pH (7.1 ~7.2; 3) F i
DKA:pH i <7.1"",
1.2.4 EmsrBaneging SARKHERR A R
I P R B J L, kot 2% 2 M IB < 6. 1 mmol/ L, 5%
BEHL A . OGTT 2 h ik <7.8 mmol/L7%
1.3 Sit=ZEoH

TR TRV £ ArifEiZs (v £5) IR, TR
RIS LB M S FE AR ¢ R g 4 MR pH {A .
HbA1C F1 C-P Z [a] AR e 53 B T Pearson AH2E 3
Mro DKA ()£ K & FH = 4328 logistic 8115 4341 o
P <0.05 ESAGIE L, H L2 1L-6,1L-
10 TNF-o IFN-y B8 AR IE A& 531, T X501
T 485 R 2R T SPSS 15. 0 45347 o
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2.2 TIDM Z)LHAMHZIE

2 R 263 {5 TIDM L+, 82 f (31. 2% ) 5 I J&&

2.1 TIDM BILAfRHIFER EH T HRRIEKSE

263 {5 TIDM UL s/ N AFIE A 38 d, ik
N 14.3 % PRI N 8.7 B SR RS 8.0 35
IR 0.78: 1, HAEEIL 115 41(43.7% ) , %
NI N 0.1 8 B Ko 14.3 % (4% 8. 8
% SRR 8. 1 2 s PR L 148 44i](56.3% )
BANIRAFI A 1.1 % Ko 14.0 8 (AR i
N85 BRI LA 8.0 %, 263 il /& L
6 ~11.9% ] kI NEwRZ, 15 55. 1% (145/263) ,
0~5.98 W2z, 12 X J5 K NEHE D, & 15. 6%
(417263 ) o A Bl B i 8 5 S 19 /& L i 16. 3%
(43/263), WLF1,

&1 TIDM BILAREREMEANDT  [(H1(%) ]

AR (%) FEUN i BHAEC WA Bl
<6 77(29.3)  34(29.6)  33(22.2)  1.03:1
6~ 145(55.1)  57(49.6)  88(59.4)  0.65:1
12~14.3  41(15.6)  24(20.8)  17(11.4)  1.41:1
i 263(100)  115(100)  148(100)  0.78:1

%2 DKA fn3E DKA A EE & . pH.HbA1C,C-P . TC. TG R M1 #EH bk 5

oo, A PRIGIGY 4 1], Il B 1 ), B R 1
B, 720 1 B, B TERIE R 1 F], P E
86 141](32.7% ) Lk DKA gz B, Horb 40 i (5
46.5% ) FEAT IR, F R IR A IR 1 R AR B
B e K = B . HLh R BE DKA 34 5] (4
39.5% ), H E DKA 25 4] (5§ 29. 1% ) , T Jif DKA
27 (5 31.4% ), 27 & DKA &L+, A 12
il pH {H <7.0, 5247 2 7] f2 L H 202k Sz,
ZE RN /N R 05 2R SR YT, AR R 2
BILAAEEAE P m s v B 2k o SRi2 R I, 3B 5% R
¥7>310 mmol/L, 2RI K5 Y474 .
2.3 DKA {AFn3E DKA A& E

263 TIDM 8L, HIER 2 F13E BAE P E s vk
G, 4% 261 43 1 DKA (n =86) 59E DKA 4 (n =
175) o PHAL[AJAE I8 PR C-P 22 S5 o it 22 & X
(P>0.05), DKA 41 TC TG [l § & HbAIC 55
T4k DKA 41, pH {Hk T DKA 4, 22 34 G i
B, k2,
2.4 DKA {AFn3E DKA AEEFRFHEXES

pH {5 M4 2 U AHSE (r = - 0.373), L bE S
HbAIC TC 5 TG ZIEAHZK (r 4351k 0. 307 0. 523)
(P<0.01), W73,

(xxs)

H EM(/8)  AER(R) pH {8 HbA1C(% ) C-P(ng/L) TC(mmol/L) TG ( mmol/L) i % ( mmol /L)
DKA #H 40/46 7.9+3.9 7.14x0.12 13.0+£2.9 0.45 +£0.63 5.9x2.6 5.9x11.5 25.7+7.3
JF DKA 41 73/102 8.1+3.4 7.39+0.49 11.7 2.8 1.17 £6.83 4.4+1.4 2.1+2.5 18.5+7.7
/A 0.541 0.46 17.42 -3.40 0.92 -4.60 -2.91 -6.66
P1E 0.46 0.65 <0.01 0.01 0.36 <0.01 <0.01 <0.01

%3 pH{&E.HbAIC.C-P.TC. TG, Mm#EMHE X5
(pearson Z %)

i, WEAT =402 logistic [8] U5 3 A7 , Bifi 366 A2 42t (9 s 1
Hia, =0.05,a, =0. 10, 4559 BRI TG . TC,

pHT by TC T HPAIC CP o HBALC ¥ DKA HfERE R (P <0.01), &4,
pH {H 1
My -0.373" 1 Fz4 5. FEH.pH &, I #E.HbAIC,C-P. TC. TG
TC -0.173" 0.205" 1 5 DKA # logistic B34 #7
6o -0.2400 0009 05230 R REARN BRER Wad(m S PR
HbAIC -0.166° 0.307" 0.058 0.169* 1 o o171 0,265 0418 187 518
c-p 0.045 -0.114 -0.037 -0.023  —-0.166° 1 " 00l 0.037 0213 0,083 0643
a: P<0.05; b:P<0.01 pH{f  —16153.87  80460.8  0.040 0.00  0.841
I 0.127  0.023 30.528 1.136  <0.01
2.5 FHEXEZELS DKA B Z 45 % logistic @7 1¢ 0.304  0.061 24.987  1.355  <0.01
aiin TC 0.454  0.104 19.193 1.574  <0.01

1.529 0.714 0.216
10.019 1.192 0.002

261 {] TIDM (LT, L DKA Jg i As &, LAtk CP -0.337  0.272
W AE WS B TG TC pH {f (HbAIC C-P Jy (g7 HbAIC 0175 0.055
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2.6 [mBE R 40 AE E FHemk F A LB

1 48 5] TIDM JLZE ORI AL ) Je 24 filfa e )L
B (IEH X IR ST AR B2 40 R - AKOF 1 bk
BB R 4L I 3 1L-2  IL4  IL-6 . IL-10 , TNF-a ,
IFN-y 7KK TC (W fb i T 1E 8 X BRZH (P <0.01)

WS,

x5 BRFEAMEENBAZTTIERMEEERE (vx5)
1EH T R BE IRl
(n=24) (n=48)
PR (B /4 15/9 18/30
B (#) 10.9 +1.3 10.8 1.9
TC(mmol/L) 2.5+0.7 4.8+1.7"
TG ( mmol/L) 4.9£17.9 3.1+4.1
IL-2( pg/mL) 1.23 £0.87 5.16 +3.89"
Lg(1L2) (pg/mL) ~0.04 £0.37 0.62 +0.27
IL4(pg/mL) 1.57 £0.90 3.20£1.17°
IL-6( pg/mL) 4.34 +2.47 27.34 +82.11°
Le(1L-6) (pg/mL) 0.58 +0.21 0.83 +0.57°
IL-10( pg/mL) 3.40 £0.86 7.35 +14.67°
Lg(11-10) (pg/mL) 0.51+0.14 0.66 +0.32°
TNF-a( pg/mL) 1.85+1.03 4.12 +4.60°
Lg(TNF-) ( pg/mL) 0.19 +0.27 0.47 +0.33"
IFN-y( pg/mL) 5.16.5 33.4 £42.5°
Lg(TFN-y) (pg/mL) 0.57 +0.30 1.04 £0.70"

a: SIEH X HRZH LHL, P <0.01

¥ 48 i) TIDM JLEE K 24 il fidt BEARKS L2, 4%
FrufE4r % 3 2H: DKA 41 4E DKA 41 | 1F % X Re 4,
DKA #H 1fil %% . pH {E. TC {H ¥ & T 9F DKA 4
(P<0.01), 5 FIARMEARGHHERAT 5. TL-10 K
SEAE DKA 41 B FHiE (P <0.01) i IL-2 114 | IL-
6 .TNF-a \IFN-y 7£ DKA 24 fldl: DKA 412 3 4811
R, WK,

% 6 DKA 4. 3F DKA AMIEE N RAZTIERAILL

B (3xs)
TE X IR 4 DKA 21 DKA 4
(n=24) (n=34) (n=14)
R (B4 15/9 15/19 3/11
AR () 10.9+1.3 11.0+1.8 10.3+2.0
HbAIC(% ) - 11.7+2.6 13.1+3.7
C-P(ng/L) - 0.43 +0.33 0.21 +0.20
1fiB# ( mmol/L) - 19.7+9.6 29.4 +£5.8¢
pH i - 7.40 £0.05 7.12 £0.12¢
TC( mmol/L) 2.5+0.7 4.4+1.7° 5.9+1.3b.c
TG (mmol/L) 4.9+17.9 2.1+3.4 6.2+4.5¢
IL-2( pg/mL) 1.23 £0.87 5.40 +4.03" 4.57 +3.55b
Lg(IL-2) (pg/mL)  —0.04 £0.37 0.63 +0.28" 0.59 +0.22P
L4 ( pg/mL) 1.57 +0.90 3.09 £1.26" 3.46 £0.91P
IL-6( pg/mL) 4.34 +2.47 32.14+97.09  15.69 +15.56°
Lg(1L-6) (pg/mL) 0.58 +0.21 0.76 +0.61 1.01 £0.41°
IL-10( pg/mL) 3.40 £0.86 3.86 £1.63 15.82 +25.72b
Lg(1L-10) (pg/mL) 0.51+0.14 0.55+0.19 0.95 0.40°
TNF( pg/mL) 1.85+1.03 3.47 +2.46° 5.71+7.56
Lg('TNF) (pg/mL) 0.09 £0.27 0.45 +0.29" 0.53 £0.42P
IFN-r(pg/mL) 5.1£6.5 32.3 £42.70 36.0 £43.4%
Lg(IFN-r) (pg/mL)  0.57 £0.30 1.02 +0.70" 1.08 +0.74°

HIEWA AL, a: P <0.05, b: P <0.0l5¢: 59F DKA 4 HLAL,
P <0.01

48 15 TIDM JL# pH {& . 4 .\ TG . TC . HbA1C |
C-P 55 4t i PR 0] A4 4H 3G 43 BT f /s 1L-6 \1L-10 7K~
5 pH A 2 A ¢ (r 43528 - 0.303, - 0. 587,
P <0.05) ; 4 s A ¥ 5 il fig \HbALC | ifii 4 .C-P ] TG
WA (P >0.05) , W7,

®7 pH{E.M#E HbAIC,C-P,TC.TG 54 AFid

BY#E 3% 53 4T (Pearson Z%%)
Lg L4 Lg Lg Lg Lg
(IL-2) (IL-6)  (IL-10)  (TNF-a)  (IFN-r)
pH 0.069 -0.074 -0.303*  —0.587" 0.019 -0.008
i1k 0.104 0. 004 -0.041 0.290 0.034 -0.006
TC -0.137 0.076 -0.060 0.286 -0.177 0.195
TG —0.296% 0.076 0.084 0.252 0.051 0.283
HbA1C -0.005 0. 060 0.041 0.228 -0.146 0.122
C-p 0.185 -0.158 -0.229 -0.225 -0.223 -0.044

a: P<0.05; b: P<0.01

3 hg

e A g R R IR E L E TIDM &
BB E, HAZeZE) TIDM &% & T 5 &% ; ot
— 2 AT R R s 2 B A O A R TR S 1 i, AN
RIAE IS 419 %2 95 2 S 7 10 ~ 14 % AR IS BE I % 0 2%
. AR R, &% TIDM 1 &% %0 T R,
HEWRLEMNRER B EAMTE R 6 ~11.9
AP BRI R A, 12 ~ 14 2 A 1% B R R i
1%, 35 F i B F IR 45 AR AN, iR 5 K F
12 % JLE 2 M B B HL R 88 5 o, ol 5 i X 22
AR, AR FE— 2R, TIDM &9 5wt
FRAR G, AR L N AW PRI 28I SR 1 7 16.3%

RA TR, AR ALY 82 4, 1531.2% ,
e DL G R O = SRR B L3 TIDM i
PREEIR B R = "', L DKA 32y 4
32.7% , Horp Z A1 8L (46. 5% , DLW I 18 8 G
F) &/~ JLE TIDM £ JLL UL DKA 52, HZ2 LU
P BRI RN E R, HATIAH
TIDM (1) &5 Al fig S e L A G . A sy
R RS 7, B 18 9 B (AN % 459 88 ) W RUB
i EE ARSI BE RS R R L TN A B A
AR5 TIDM A%,

DKA J& TIDM f53 WA 2k I R 40T, & i L
S JR By R 240 %o TR X ke = B A Y T A R (an
JiR v IUME 28 L R B AR R ) K S 2 E R+
(4 TNF-o 11-6) 7 B3 08 107 R 25 19 7H w5t . DKA
I R R R R RS R K
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Fh BB AT R 5 s 17 2 o g3 Rg i
Bk, S ER IR L. B A PRI R A
(9 6 7K -5 U S ) R e AR PR
7%, DKA 41 1fii 4 . HbA1C 7K F45 4k DKA 41 B i TF
7, &7 DKA SR JLAAAE ™ B AR 3L, 5 S0k
B DKA 20 TC & TG /K7 5% Tk
DKA #,#&7~ DKA L7776 7™ 5 1) g Rl 2L
1S53 A1 7R, L% TG TC  HbA1C 45 () Tt i, J2
DKA A fa ks 2, BP i Jis 1Sl 2= Bl & DKA 9
FER R Z ) 3R B A ) ML | 0 7K S T gk 20
DKA ()&, IfiUhE HbAIC 5 TC TG ZIEAHX, £
71 LA KP4 i A P s 0 A 6T R, Xk
PR £ L, ANACEE R T IUARE A ) , 3 AR W o,
NRAKF A2 4k

TEEEEAER 2% ~ 8% (14 IR )L 2 B DKA
FEBE™ o FERS R Z /i, DKA [T R L=
100% , HHIFEABIRIT T, DKA [BET R KKK
HAERS /N A B 2 AR I 10 L, TS AT st
TEEE, DKA BIET- %K 0. 15% ~0.3% , 7£ I K& M
AR TR BT R 20% ~25% . FEA
WF5EH, BT A DKA B L, 4046 12 f] pH <7.0 &
FE I A B (4 FOIL , R A AR /N o i 1 3R 4%
BT SR U TRAE TR Bl

TL-10 45 5% 30 1 4 A, 38 3 %) APC ( antigen-
presenting cells, i J51 i 5 41 i) (9 1 A4 ) Thl 4H
SEYNA R F- (4 TL-2 IFN-y) K& Th2 A 56 41 i 5 7
(4N T4 IL-5) By72 A . TL-10 o 30051 s 48 o S vt
SR ML AH D€ 1% JiF A 0E BB (4 TL-1 \TL-6 (TL-12
TNF-) {75410 o fH IL-10 78 5 Gee il Ve
EREM B A0 (3G , 2K B A A7 TG, fe ot
H AR At L ( natural killer) 1) 434k B2 240 Ffd P55 1)
e PO fES S R S R R AR . A
N R NS E A IL-10 3597 A B RAE N
O SR s = R L7/ D N N T | I
10 K- Z 2538 B B G B0 1 fE e, 1 IL-10
KV 1 4 BB BE I il . Foss 2577 3 1 Xt 41k Bk
R R 2 HoMobE 45 i) 4R 1 A TIDM DKA 41 K
TE 6 BRAL ) F 85, 2 BB PR 8 41 40 & i TL-10 7K
F-F . Hoffman 25 ) BF 58 W /R, 1L-10 & 7F
DKA 3357 B I W e R i R 22—, 9F HL3AR
JYJG 6 ~8 h B FPE R IEH . AWF5E R, 7EHERR 2
YL PR 3 S 18 M I & RE (1 ] DR 95 8 5 Hh, DKA 41 1)
1L-10 7K F-BH 5 25 F34F DKA 41,5 Foss 2520 & Hoff-
man 2RSS R —5, H IL-10 KF5 pH fH
IR 36, 5 A HDATLC | i il 25 6 B 3 AH 26

P 38R IL-10 7KOF- 5578 Hh s B A DG 1 R4, IL-10
KA REFE A DKA 2 B O SBURRFE bt , B I R 0E—
HHE. AW R, 5 IE R XA e, DKA 4]
TL-2 S5 4 At PR B T e, 3K T e -5 70 et i 1 TL-
10 e BE R A 0

K, % TIDM gL, o7 AR 9 i 2 il Jak e , LA
Yk DKA [ KA o AU Wil i s A8 4k , 75
TN It KT A A, AR S T 0 PR O IS I
KERY K TL-10 AT 5 pH {455, ik TIDM & JL
DKA U dE bR, X TIDM & LFE 7 i 1L-2 | IL-
4 IL-6 [TNF-o IFN-y 7K (R, W] LAHS B4R R
HE BT ik A A I O B 0 B Y I R 1
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