« 2894 - BT A 4 [F

¥R 2012 4 12 A % 33 %% 23] Int ] Lab Med,December 2012, Vol. 33,No. 23

2):179-185.

[21] John S. Tzartos, Manuel A, Craner MJ, et al. Friese, et al. Inter-
leukin-17 production in central nervous system-infiltrating T cells
and glial cells is associated with active disease in multiple sclerosis
[J]. Neurobiology. 2008,172(1) ; 146-155.

[227] Lovett-Racke AE, Yang Y, Racke MK. Thl versus Thl17:are T
cell cytokines relevant in multiple sclerosis? [J]. Biochim Biophys
Acta,2011,1812(2) :246-251.

[23] Longhi MS,Ma Y, Mieli-Vergani G, Vergani D. Aetiopathogenesis
of autoimmune hepatitis[J]. ] Autoimmun,2010,34(1) .7-14.

[247] Wang D, Zhang H. Liang J, et al. CD4" CD25 + but not CD4™
Foxp3-+ T cells as a regulatory subset in primary biliary cirrhosis
[J7. Cell Mol Immunol,2010,7(6) : 485-490.

[25] Fenoglio D, Bernuzzi F, Battaglia F.et al, Th17 and regulatory T
lymphocytes in primary biliary cirrhosis and systemic sclerosis as
models of autoimmune fibrotic diseases [ J]. Autoimmun Rev,
2012,23(2):125.

[26] Yang XO, Chang SH, Park H,et al. Regulation of infammatory
responses by 1L-17F[J]. ] Exp Med,2008,205(5) :1063-1075.

[277] O'Connor. W,Kamanaka M, Booth CJ,et al. A protective function
for interleukin 17A in T cell-mediated intestinal inflammation[ ] ].

Nat Immunol,2009,10(6) :603-609.

CE k.

[28] Ivaylo II, Frutos Rde L, Manel N,et al. Specificmicrobiota direct
the differentiation of IL.-17-producing T-helper cells in the mucosa
of the small intestine[ J]. Cell Host Microbe,2008,4(4) :337-349.

[29] Ma HL,Liang S,Li J,et al. IL-22 is required for Th17 cell-media-
ted pathology in a mouse model of psoriasis-like skin inflammation
[J].J Clin Invest,2008,118(2) ;597-607.

[30] Lowes MA,Kikuchi T, Fuentes-Duculan J, et al. Psoriasis vulgaris
lesions contain discrete populations of Thl and Th17 T cells[J]. ]
Invest Dermatol,2008,128(5):1207-1211.

[31] Yang J,Chu Y,Yang X,Gao D,et al. Th17 and natural Treg cell
population dynamics in systemic lupus erythematosus[ J]. Arthri-
tis Rheum,2009,60(5) :1472-1483.

[32] Xing Q,Wang B,Su H,et al. Elevated Th17 cells are accompanied
by FoxP3+ Treg cells decrease in patients with lupus nephritis.
Rheumatol Int,2012.,32(4) :949-958.

[33] Ana Henriques , Luis Inés,et al. Th17 cells in systemic lupus ery-
thematosus share functional features with Th17 cells from normal
bone marrow and peripheral tissues[ ] ]. Clin Rheumatol, 2012, 31
(3):483-491.

Ui H W :2012-06-19)

HEECHBRESBRZENS FNHRICHTERARER

BOWER BERX KRG FARL TR
(LRI T HEAREREEF, ;- ARRI 518081;2. ik I 7 & W\ X4 sh R4 iR 1A+, ;- AR 518081)

KEER M ME-6-BRBLAM; KABE; T
DOI:10. 3969/j. issn. 1673-4130. 2012. 23. 036

7 % - 6-WR IR I S (GO PD) & i Ak 6-% R A 4 W L &
DL R bt 206 W 545 e H Ik CGSHD 11 378 J5 P i B 4 i 1N 5
SR TEE BRI 2T R A0 i T S R R L T R A A
Mo A REMAR E . G6PD Bt Z iF J& 42 3Kk de UL % X 3% Bl
A58 42 S A A i B I 2 I AR B A T . 2 BR Y 4 LN
%2 BEE T MET RS Y AR RS HE O . 2L
B P L 20 B R T S B i . T R U X ot
I e A DX BN GEPD R Z AE 1 I PR AE IR L T 20 A L 5 L
LA AL W7 ik S iR T
1 GO6PDERZREHIARES S IRR R
1.1 G6PDSZHEM AR HAETIAN GE6PD k2 fF 2
P E IR FE I A R A A AR PR R R
o U R R b DX R 2 500 ~ 2504 e I A Bk 2
3.3 AL NZ BRI L AE A RS 7] 3 DX K PR % A
2 22 1) ] — DA ] R B i AH 28 A8 K B2 g e L AR Y 23
i A R PIR A AR P/ R S50 = &
DX B 7 XA L
1.2 G6PD B ZAERYIG KRB G6PD Bk = 4 1Y Il IR % 9 £
B H AT A TEAE MR 20T A JL B0 L 285 9 PR I L SR 3 A Y
AR L AE )™ E S BOM A LY EE AT B R T EUK A
PEA 2 5 B A RE A LA GEPD B Z i LS %R

* JEGWUH R IR RIBE B E (20111D)

CERERIRAS A

XEHS :1673-4130(2012)23-2894-03

S0 0L 52 E o 336 4 78 X AR R A A L I B A 0 B AT Il
T e o E T S R 22 BT B AT G I AR AR, 400 32 1 A R
T T0URE 2004 1% TS AR o A TR A R I I T
i, G6PD i = JiE 1 I PR 3¢ 3 7™ 5 A 7T R R B ARk BEL A

2 G6PD R Z fEHI 4 FHLHI

2.1 RREEASHEE G6PD BT EE X AT £ 8 s
L, B4t R EMIE T 180 £ Fh G6PD 3 [F 58 A5 J B,
YK 22 B0k B AL B SR AR ) Sk R e, DT 5 B 5
A 355 e v B L B R s RD 2 SR kAR, i GEPD g IS
FEAR . 28 A ST 43 A1 H A Al b X 57 B v 36 4 O k7 v [
NHET & B 52 A8 45 33 i, Hivh 1388G > A, 1376G>T HI
95A>G I H W ZE A A, A\ #Ep G6PD R A4 5 Fifr:
BHRA 14 X PO R LR kA F) . T AR 482 & 45
G6PD 28 45 3L T 43 oA 1 & 3 B BUA GOPD il [ 18 & 5 <ol
HRHE T 4% X b (8 4 J2 75 5 47 58 700 i [ T 43y 1F 8 ik (R 7 | %
GF EAMG T, BARMS Tt GOPD BB 4 A
F ot s A H R 4Gy 3 )l T AR AE XYt (A Bl AL 2R 3% B
% (Lyon i) , G6PD {iit = 55 IE & A9 21 40 it &£ — =2 be 1 19 ik
EARES R FEA M A e B R [R T GEPD i d [ 1 72 3 R
[l ARG R B IR 4G R R 100 A W L2 & F B G6PD
Bz E AR R 10 %0 28 A 1 L P 2 A F G G6PD e = i dk



EfrRmEF4F 20124 12 A% 33 454 238 Int J Lab Med,December 2012, Vol. 33,No. 23 « 2895 -

Bt 2ot 2 & F ABER G6PD B i) 16 14 4% 1k 31 [ O T o
T T 5 P R A T VR IS T

2.2 JEPHEEE

2.2.1 DNA HIBfb%} G6PD LK k¥ B3 FR CpG
By WP AE T 3 R Rk R H A R REMEMNY . G6PD &
P — L B RN S 3 F IR — A Ky CpG 1,56
F U DX 3 AR T 5 45 2R R R RIS Y X P {8 4k - G6PD
LA 538 B F X3 CpG AL A s 1% HF 34k, 1 2 7% Y X
ik E R D) BT X Pk kiR S 8Ltk A
F G6PD B35 22 5 19 QB , il LAHEN G6PD % [A v 3 73 fif i
B P B AL B2 A GOPD fiit = JiE % 10, B 2 m] DS o 43 A 1R
G6PD Jk [H B BE AL A2 J 1 W7 2 G6PD i i R 0L .

2.2.2 EEFATEFN GOPD H:F FikEE A RFIEN .,
A6 A DU R A 5k p38 22 24 R OTG 1 B 1 B (MAPKO £ Ji 5
EZWIEY-1ARS1) 1 307 v 22 % B2 11 0 B2 Ak . 400 ] Jge & %%
WO T S TR LR 3 i g (PT3K) 3 % . Rl 40 il T G6PD
P RAT0T AT 2 o A B Y A6 2 DO BR K B p38 MAPK
WoE AMP 35462 R CAMPEKO) 7] 36 20 R 5 Z 1015 5155,
Wi G6PD F1 L i i 28 A= RG22 360 . Bt nl W AR B
TR B ELAE R 2 T T B0 B S T AR Ak B s R R T
G6PD By =ik, ATl fff G6PD [ = (19 1 B 1 & A= 25 4k, A
i, 7 3 Ao B R R 2 S O B R TR I R A T
DIAR 25 GOPD i ) 2 3 1 0l 6 A & A e AR

2.2.3 SMEFITEN G6PD REFRFE S E T o7 R
TR AT R D) Ry T () DNA B 7, R ik &
BT AR 3T V) A R TG UL IR Y B E T 5% i RNA
BT B2 VR A R s AN T BT B2 OB 09 AT A mRNA Y 5
£z, % i mRNA () FRE 7R EE . TF9E &3, G6PD mRNA
STHERY I RNA G AE ST R0 T4 B F 12 (958 43-72 fif
BB IFHZ AR FI LR 7 5 X2 5 G6PD mRNA
BB A R TS Y L v R B2 R ARG U R R
PO B B2 DU k2> GOPD ZE M Hijf& mRNA (55, Hitk
AT UL, M43 A 2 R AR i I R 25 i an SR AN B T 12 A B
YLK T X B % A2 7F 5, R4 GEPD B 3 I PRk A & 75 1k
[ et B o AT A5 ok 36 R4 A o G B9 422 0 BBR T 1 R T 4 i B
e JEE 1A G R AE IR

2.3 G6PD flt = H Al FRE X R

2.3.1 JEPH G6PDBLZSE  JERANIR IS BRI AT I % 4
BUR 2 — s NRTEHEAL S B b 72 A T JUASHUIE IR 19 35 45 0
G6PD = 5 Bl 2 Ho P 2 — (HJ2 P E /) G6PD i = At i = 9%
1Y K 9 B4 2 Ak SRR 2 A A S AR U TR YT S R
FA I 20t I PV I T R S R A I R A s,
BT LA 76 0 G 26 25 W0 38 97 i B, b B 0E AT G6PD Bl = E
i .

2.3.2 ML A MAE S G6PD S ZAE (ki £ & A i
i 5B bl T AN 2 B A 8 40 40 B P9 i 2T 8 R AR A
R 3 0 i P e S A T RE T i e Ak O 41 R 1 T
% 3% 5 GO6PD filt Z E I K 2 30 7= A 008 B A B3 A — 30, A
S 155 19 42 38 SR - GOPD Bk = iE F 3 1 B = 4k I 41 2 1 1l
AiE 5 T (3 Ak I 2T 38 I AE AR R — 52 35 0 G6PD ik = JE,
X7 R L 2T AR URE YR YT R T R W L AR
T 4>l G6PD B35 F St 245 4 0 B i AN T4 FLAT 51k
AR BrLLL IR R AR ML B A R, BT R 2
WidE EE .

2.3.3 PR IN (A 5 GEPD Bk Z5E L% 4 IF G6PD
BB AE 1 B0 T B GOPD it [ 5 B0 1% 1 v 1 fi B R 4T R B
A — o B BT AR AT A A R TR B A . Bl T AR LA
0 4 R S0 i, A A 4 A AT A K X TR A R T/
2 AR £ 38 1 1 % 2 AL, T LAAE B8 TAE L i R B B G6PD
T B A A G A AT A0 i S RO R R AL T AN A — 4
G 0 G b 5% 3 R DA B U A 5 9 A, A0 R B 45 T 2140 il S 40
IEH WA A 7 WATE— 25 K G6PD i i .

s BRI A A R G6PD i M ¥4 A R A2
LRI o MR IE RN L5 5 R B R o A BHIATRIE
WA G ML E Hp R ER 0 2 3 3 %, HA g 3T
RIEH R 3 A5 E . X AR AT RE St M 2R AR A A P 1R M il
B 2 3k RBC 1 2 S 30 G6PD I P4 i 2 i, K 0k . 4R 3% i 175
PEHEAT GOPD it Z 4 I R 12 Wi B . 025 S8 75 & JF 3t 27 T 38k B
165 BA 1 Y A
2.3.4 HAMAAEZNG  G6PD B = & B IR A9 G 6 R K L B
P AR AE A1 . A ST Bk GEPD By i %k
55 B R R A O, T BE R B TS R R B T
T G6PD (4t A ALVE FH T LA 5 3 2 ¢, [ B 2 3R 1b 1 96
PGB R peah R 2 H TR AL T G6PD = 5.0
I 95 AT 307
3 G6PD £t Z fif B9 L 06 =S B
3.1 RSN HECHE MR GEPD i K, A 45
R R I 2T 2R A R G 2 S BE A | A 3 DU UM 5 (NBT)
FE % JG6PD/6PGD W {H 1545, X Sb 3 & TR B 40 1. SR,
XA F GOPD B M 0 I Oy ik . g (o) R
PN A R S o AN Ll -7 s | B 7 et B 2R R )
FERRAAH s 3 H G6PD = 2 & F (W g 5 7T LA R B0 IE &, o i
R RFHRZ . ERH T XA RS R R A8 A
— B AR A A TR HET IS WA X R PN A R
TESE GOPD 2 2% & F 7] LUK I » T L S 05 1) iy S 1 fF 5 3
G6PD A& FRAEHAEIILGHAZMENGRERES T
G6PD IEF 24 ¥, 1 HAH X fa o BE R 81 T 2. 26, 3X 5t wi W]
G6PD = 7 A F &8 A= L e M 20 2 1 iE & A: 1) 2 ST s 16 R
B2 R 0 2 UG A O VR AR MEAE A HE T AR 4 A
T .M 226 F A 7T RE & A JER GEPD B[ 1Y 7T fE .
3.2 FHEW  G6PD 28 A8 #5 2R ALAE 1k R HR 3
HIEPI AR fAS I . H AT GOPD 3 P I 7 12 32 AT 4 o
PR 47 S 1 B A T IR A 41 2 28 35 CASO)  PCR BR 41 1 P 470 1 43
B A5 5 PR S M 97 3% CARMS) | B 55 #4222 25 1 43 (SS-
CP) 75 PR B B 86 e iy 3k (DGGED | B #2 I 77 25 25 46 I © 1 %8
AR, XTI S A A EE B R R, ASO
PRETBE 03 2 58 1k BR80T 0 G0 AT o AL 2% 28 i e ot 19 2% 1 4 ol AN
T JU) 28 s B B A B A BH P s PCRBR 41 1 P4 B0 8 23 BT 1) 4%
S B AR T BB O A S8 AR R LR B B S 4 1
% s ARMS J& HLBCTT 50 0 O 1. R 05 B2 TR A A i B 1 4%
X T e A A U 3 S LB 128 4% 5 SSCP Al DGGE
S T A B VLK L S 5 IR RE KL LA IR BA M R R
PHAE B4 .

Bl A A T2 W B R W R R TR 2 i A O vk i T
G6PD kR 28 AR 1 K I . A5 P /85 %50 A €4 3% (DHPLC) G6PD
B IR 5 A8 i A 7 s B i B R SO R R M v A R o R
H E AR 20 2F B 340 S 0 A0 (R AR R A EE R A
Zhao %38 F T TGAT I 1] 1 43 M HAR X e BN S WL 1 6



+ 2896 -

E AR I E ¥ 407 2012 48 12 A 4 33 %% 23 #] Int ] Lab Med,December 2012, Vol. 33,No. 23

il GOPD e [A 5748 BEAT R . S GO6PD il Z 5 i 2 Wr i it 1 —
ADHTBr . MeAh A 2 SR O B B X P O 12 Fib
G6PD HPH 2 28 EAT M 2%, Yan 2554055 F 85 4% 9k 2 0 e ity
2 (HRM) X G6PD & [H #E 47 & 501 98 28 4 I o 1 W R A — 5E
WA P 5 5 BV E . Farez-Vidal Z9°0 32 FH B 4048 B Uk F2 AR
XF 15 Bl 0L G6PD 3k B ¢ A8 {37 5 3 47 K i, 3 Fh Oy 32k v 10 )3
mRE RS T A g,

4 B =]

G6PD i = 4 Je: 38 [ 48 73 Hh XI5 7 W 1 388 1% 1k 5 il 1 e
I+ 2 T L AT WS S R I AR L I R e s J e
L2 975 1) 38t % R Al L Horh GOPD e = 3 By i A JL 2 98 7T 3%
BEEE T8 T R Em R E AN D RFER AR, AR
PG 4 FHLH R AT ST A B TR FIE IR T W S5RI7. T+
G6PD it Z JiF ¥ A ML 3G 19 77 1%, FF R 42 10 )™ Wi LA JOH A4 L i
o, R R R AR YT IS B B S L. R
A R A ACSAS L5 TS A S ABR AR ) GEPD iz
SiE G A RS WE D7 3k o 2 S IR BT R G B R S 4
A,

2% 30k

(1] FRIEIL. F24T . AR 52 GOPD it = M % 21 41 2 1 R 11 i 28
[J]. W AE I 27 4% 75 . 2001,22(4)  211-212.

[2] Ruwende C,Hill A. Gluscose-6-phosphate dehydrogenase deficien-
cy and malaria [J]. ] Mol Med,1998,76(8) :581-588.

[3] Nkhoma ET,Poole C, Vannappagari V,et al. The global preva-
lence of glucose-6-phosphate dehydrogenase deficiency: A system-
atic review and meta-analysis[ J]. Blood Cells Mol Dis, 2009, 42
(3):267-278.

[4] Al-Sweedan SA, Awwad N. Glucose-6-phosphate dehydrogenase
deficiency in Tunisia: molecular data and phenotype-genotype as-
sociation[ J ], Acta Haematol, 2012,128(4) :195-202.

(57 A% 5. 3 1 4 49 Wl -6 -t 1R B 0 I Bk =2 9 BF 9% 40 4F 1 [l gt i &
BT AR i A 2000, 21(4) < 174,

[6] Shanthala Devi AM, Helen R, Vanamala A, et al. Screening for
G6PD Deficiency in Blood Donor Population[ J]. Indian ] Hematol
Blood Transfus,2010,26(3):122-123.

[7] Liu WL, Li F, He ZX, et al. Glucose-6-phosphate dehydrogenase
qingzhen; Identification of a novel splice mutation(1VS5-1 G=>A)
[J]. Pediatr Blood Cancer,2011,58(5) :825-826.

[8] Garaud S, Youinou P, Renaudineau Y. DNA methylation and B-
cell autoreactivity[ J]. Adv Exp Med Biol,2011,711(1) :50-60.

[9] Huppke P,Bohlander S,Kramer N,et al. Altered methylation pat-
tern of the G6PD prompter in Rett syndrome[ J]. Neuropediatrics.,
2002,33(2):105-108.

[10] Talukdar I,Szeszel-Fedorowicz W, Salati LM. Arachidonic acid in-
hibits the insulin induction of glucose-6-phosphate dehydrogenase
via p38 MAP kinase[ J]. ] Biol Chem, 2005, 280 (49): 40660-
40667.

[11] Kohan AB, Talukdar I, Walsh CM,et al. A role for AMPK in the

inhibition of glucose-6-phosphate dehydrogenase by polyunsatu-

rated fatty acids[J]. Biochem Biophys Res Commun, 2009, 388
(1).117-121.

[12] Szeszel-Fedorowicz W, Talukdar I, Griffith BN, et al. An exonic
splicing silencer is involved in the regulated splicing of glucose 6-
phosphate dehydrogenase Mrna[ J]. ] Biol Chem,2006,281(45):
34146-34158.

[13] Wickramasinghe SN, Abdalla SH. Blood and bone marrow chan-
ges in malaria[ J]. Best Pract Res Clin Haematol, 2000, 13(2)
277-299.

[14] Schuurman M, van Waardenburg D, Da Costa J, et al. Severe he-
molysis and methemoglobinemia following fava beans ingestion in
glucose-6-phosphatase dehydrogenase deficiency-case report and
literature review[ J ]. Eur J Pediatr,2009,168(7) :779-782.

[15] Wright RO, Lewander W], Woolf AD. Methemoglobinemia; etiol-
ogy» pharmacology. and clinical management [ J]. Ann Emerg
Med,1999,34(5) :646-656.

(167 BR& B, ¥, 4. GOPD I 1 K 0 7 b rp i 2% 1M 32 Wi v 19
B E A S s 2 &, 2007, 15(1) . 27-28.

[17] Carette C,Dubois-Laforgue D,Gautier JF, et al. Diabetes mellitus
and glucose-6-phosphate dehydrogenase deficiency: From one cri-
sis to another[ J]. Diabetes Metab,2011,37(1) :79-82.

[18] Wang J, Yuan W,Chen Z,et al. Overexpression of G6PD is associ-
ated with poor clinical outcome in gastric cancer[ J]. Tumour Bi-
0l,2012,33(1):95-101.

[19] Cheng ML,Ho HY,Wu YH,et al. Glucose-6-phosphate dehydro-
genase-deficient cells show an increased propensity for oxidant-in-
duced senescence[ ] ]. Free Radic Biol Med,2004,36(5) :580-591.

[20] Meloni L, Manca MR, Loddo I, et al. Glucose-6-phosphate dehy-
drogenase deficiency protects against coronary heart disease[ ] ]. ]
Inherit Metab Dis,2008,31(3):412-417.

[21] Frueh FW, Noyer-Weidner M. The use of denaturing high-per-
formance liquid chromatography(DHPLC) for the analysis of ge-
netic variations:impact for diagnostics and pharmacogenetics[ J].
Clin Chem Lab Med,2003,41(4) :452-461.

[22] Zhao F,Ou XL,Xu CC,et al. Rapid detection of six common Chi-
nese G6PD mutations by MALDI-TOF MS[ J]. Blood Cells Mol
Dis,2004,32(2) :315-318.

[23] Bang-Ce Y, Honggiong L, Zhensong L. Rapid detection of com-
mon Chinese glucose-6-phosphate dehydrogenase (G6PD) muta-
tions by microarray-based assay[ J]. Am J Hematol,2004,6(4):
405-412.

[24] Yan JB,Xu HP,Xiong C, et al. Rapid and Reliable Detection of
Glucose-6-Phosphate Dehydrogenase (G6PD) Gene Mutations in
Han Chinese Using High-Resolution Melting Analysis[J]. ] Mol
Diagn,2010,12(3) :305-311.

[25] Farez-Vidal ME, Gandia-Pla S, Blanco S,et al. Multi-mutational a-
nalysis of fifteen common mutations of the glucose 6-phosphate
dehydrogenase gene in the Mediterrranean population[ J]. Clin
Chim Acta,2008,395(1/2) :94-98.

(i B0 .2012-07-29)



