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Abstract: Objective To study the association between the T2 locus polymorphism of A distintegrin and
metalloproteinase 33 (ADAMS33) gene and the susceptibility to bronchial asthma. Methods One hundred and
twenty patients with bronchial asthma treated in this hospital from December 2019 to December 2020 were se-
lected as the study group,and 120 healthy people undergoing physical examination in this hospital during the
same period were selected as the control group. The allele specific polymerase chain reaction and DNA sequen-
cing were used to detect the T2 locus polymorphism of ADAM33 gene in the two groups. Results The three
genotypes of ADAMS33 gene T2 locus in the study group and control group conformed to the Hardy-Weinberg
equilibrium law (P >>0. 05). The frequencies of ADAMS33 gene T2 locus genotypes (AA,Ag,GG) had statisti-
cal difference between the study group and control group (X*=7.001,P<C0.05). Among the alleles at T2 lo-
cus of ADAMS33 gene,the frequency of A allele in the study group (15.42%) was lower than that in the con-
trol group (23.75%) sand the differences were statistically significant (P<C0. 05). The decreasing of A allele
in the T2 locus of ADAMS33 gene could increase the risk of suffering from bronchial asthma (OR =0. 875,P <<
0. 05). Compared with the patients with moderate bronchial asthma,the AG genotype frequency at T2 locus of
ADAM33 gene in the patients with critical,severe bronchial asthma had no statistical difference (P>>0. 05).
The frequency of AG genotype frequency at T2 locus of ADAM33 gene in the patients with moderate, severe

and critical bronchial asthma was higher than that in the patients with mild bronchial asthma,and the differ-
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ences were statistically significant (P<C0. 05). The AG genotype {requency increase at T2 locus of ADAM33

gene was a high risk factor affecting the severity of bronchial asthma (P <C0. 05). Conclusion Bronchial asth-

ma has the correlation with the ADAMS33 gene locus polymorphism. The T2 locus of ADAMS33 gene is associ-

ated with the susceptibility to bronchial asthma. The A allele frequency increase at T2 locus of ADAMS33 gene

could decrease the risk of bronchial asthma. The AG genotype frequency increase at T2 locus of ADAMS33

gene is a high risk factor affecting the severity of bronchial asthma.

Key words: A distintegrin and metalloproteinase 33;

susceptibility;

SCRE W W 2 I R R DLW I R G S KRR
SV, 2R 2 oy 2 5 e, 5 2 0 TR st A%
AX, AR ER, 2RAA 3 CNBA XE %
i, 76 T [ A M3 3 000 1 A HBA SR ERG %0 Kk
TR R A R A R SR
FR 99 EL 1 AN B L 22 0N Ok IR0 2 58 L5t A% B SR PR A B
EE HEZR N R A E R . AR R RSB LR
G K A T kR R R, R R O RS AR
O AR o P RS L35 2% TR 3R 55 02 52 e g kM 1 o
BN R R A G kR R R WA
VI 2R 98 3 807 T 3300 W Wi 1) 358 42 08 1R 24 BiF 5, O
T2 P I B S W W 1) G R R TR pl S B AT T A
RS R R, MRS E- S EAR 33
(ADAM33) J2& B4 2 85 1 . 5 40 -2 0 . 200 - 240
AHEAE B 45 Fh A= B 0 AR ADAMS3 3 IR B R
ZAMRITAE DRI A RS IR T T S R I
Gy BE s I E R SR S ADAMB33 R A R
LA R IR T A3 45 R R A A7 — %
S OARRESY B R T ADAM33 BEH T2 fi %
A5 SR N G S A B B E AR .

1 B{HEFE

1.1 — %R L 2019 4F 12 A & 2020 4F 12 A
FEAR BE 12 I $2 32 30 I7 1Y 3R 2 s AR E 120 A 4E
RS G AR . BE R 20~60 % T
(38.62+5.5D %, 5 61 9l . % 59 B, W APRUE: (1)
SRS Wi 12 T A G (3R I g B YA 48 R ) (2016
O RRUE AL T A R AR () AR >18 B (3 I
PRI I3 98 B Bt 7 Bkt e B . HEBR AR . (1) & IR
O B S 7 B I VR R B A s (2) BT
JdEg L 1 B G E MR L I IR R SRR 5 (3) A IR
F G DRATE s 5 (4) N5 Pl A TG U IE TR .
XTGBT IS s i RIE A ATk
PRI PP Rb L DEE T SR R ), T IR B R b
T, W W R A G s vh R R RS B S R B
AR AT PEE DL BRI O S B A A R A R L T
W52 1 22 384 0, AT A 4l By O 1 UL 3% Bl Ko = MIAIE , 2
A S RIS s RS R R ORI B AR g A T,
DR RS S SO S I I 1 8 N NR R T S I S

allele specific polymerase chain reaction

T2 locus; polymorphism; bronchial asthma;

AL 30 W/ 48 B A B B PO ILTE B & = MHE
I RIS 5 I 5 L R 18 5 i T R S BE O . B R B M Bl g
BE , 1 6 Ji 3z 2l R0 ¥ ek 55 T 26, DL BRI AR
HE T AT A B — 2 B A L T4 A B AT 43 9%, T 2
AR bR . RIS S iR BE 2H (33 D), P BE 2 (22
B, FHEELL (34 B L feFE A DB, 1 Hw] 3 78 A B
ARG 0 fEE E A BE 120 191 X BEZH L 4E R 20~59 %\ F
¥1(38.53+5.41) %, 62 fil . 4 58 B, XF HEALHF 5T
XoF G2 TC A 0115 M 0 kL T R L S i 5 T i 2 A AR
R s s TeAS N ik B o s Kok BB B AR . A
PEG AR IS S — TR L, 2 R B E R X (P>
0.05) , A A b, AR SR G E I 4
HEHE BT AT WF 58 % G X [6) 5 R A 5 O 48 38 01 )
2.

1.2 ik

1.2.1  BRACRAE Bl HUPY 40 58 00 520 Ik i
5 mL,INAZ 0 2R — 8 BE AT BB B b A T
—80 “C UKHP~-ATF .

1.2.2 JEFZH DNA $2EC FEARAT 5T lcE
1~2 h Flf#, BUAR A 300 L, fin A 40 B 2L i W 450
pL B %G, IR G5 R0 HL (R4
KeFEIF A RA R, TGL-16M) L 8 000 r/min
B0 3 min, HUAH MR DTTE Y . I A 22 i W GS 200
pL.BGRERS S, M IMAREAE K B 15
pls SR IR BEHL O M BB AL H 3 4 A PR A W, OX-
0.66/8)WIE 6 s, MAZ K GB 15 pL #ER I 5 .
A 65 CoK g i (b 5t 5t 8 28 7 46l B 4 & e A BR
AT DZKW-A) TR 5 min. 784058 5% T 00 A 22
A 70% B W 200 pl, B0 R EH BT .
BUTiEY) CE T 0% .8 000 r/min &> 1 min, {#
FEVE W A 2% h GD 500 L, 8 000 r/min &5 >
1 min, 8 5 % W, A VE W PW 650 L, 8 000
r/min #5001 min, B 5% BINABEPE®R PW 500
¢, 8000 r/min &> 1 min, 8 3 % W, 5 8 000
r/min &0 3 min, A FER. TERHEEZLET
UEAR b BT ULVEY) - I AV 22 i W 300 pL . R U=
Vi CE T 37 CHER A 12 h, WA 3. R FH &
4l DNA $##BUAH & (b RER A DR A R



HHBEFSIEK 202351 A% 20 %% 18

Lab Med Clin,January 2023, Vol. 20, No. 1 e 29

A HEIEE 41 DNA,

1.2.3 S 5EAAF  ME R G W 6% S i (PCR) - PCR
RARZR 20. 0 pL $2HIEF 2 DNA 1.0 pL, 1 F
WE5l 3t 0. 32 pl. 2. 5 mmol/L ANTP 1. 6 uL.
TagqDNA R & (TaKaRa 2~ 7)) 0. 1 uL, 10 X Buffer
2.0 pL, ZHEEF 1. 0 pL, %5644k Rox 0.2 pl.,
WYk SYBR 0.2 pL, 24K 13. 18 pL, A b8k
(MgCly) 0.4 pL, R G&AF AR PE R 95 °C B[R] 3
s3iB KGR 95 °C L AFIE] 15 s FEf, IR EE 60 °C L B[]
45 5,35 DEH LR EAP IR EE 72 °C L Bf[A] 10 min,
PCR 77 ¥4 4 & $£ 18 [ Eppendorf 22 &) 59 52 I 2¢Ot
7 PCR 24, PCR WK N 211 bp, L5149
5'-CCCCAAGAAACTCAGTAAACG-3"; FiiF 51 9.
5"-GAGAAATGGTGGAGGGTAAAT-3', & JH KR
Hil v N VIS NaR1 #E4T T2 A7 S K00, SR R4 20. 0
pL, B 10 X Buffer 2. 0 pL, 2B F/K 7.0 pL, R
PN UIEG 1. 0 L, 09 3 /) PCR 774 10. 0 pL. K
BT 37 CHEIRA TR B — A 2. 5% Bl BHEE I i
fL. FHEM 80 W HLH T #F47 LUK 30 min, T 5EM AL
GARAE 5 HEAT I F 53407

1.2.4 DNA JFHIME R HI 38 A% 40 A A (AL ot )i
GRS MHARA R AL, GALI8-16A) X ¥ 1 4 1y
PCR =¥ 47 77, I 2% I NCBI B9 BLAST 445
s e AT ) R O3 A, SR AR A

1.3 SGiitefab3 R SPSS13. 0 883t 4k k47 %k
it b BE R0 43 BT . T ERRORE LA B BB # R OR , Hardy-
Weinberg ~F- i 1 3 46 56 | 45 o7 Jk PRI AT 4 1 28 [1] i [A]
RIS A FL 3 R F X7 K56 . ADAMS33 3[R T2 7
S5 AN 5 PR 3 A 5 SR I W SR 2 TR R DG K T M AR
HCERESE T2 A 28R R Logistic
I BEFT 0. LA P<<0.05 MZERAGIT¥E X,

2 % R

2.1 W2 ADAMS33 A T2 v 5 Hardy-Weinberg
S AT R Hardy-Weinberg -7 52 2 46 16
A XP=(0—C)*/C i1 ADAM33 FE[H T2 i i 3
Fh BB (AA CAG. GG X* {8, & BLBF I8 4 A s B4
ADAMS33 3N T2 {7 5345 A Hardy-Weinberg “F-ffif
ERP>0.05), WEI1,

2.2 T4l ADAMS33 FE K T2 {3 s 3 P RS CR 4%
W50 5% B4l ADAMS3 3L [H T2 7 5L H A (AA
AG. GO W R I, ZR B ARITFE L (X =
7.001,P<C0.05), W% 2,

2.3 WiZH ADAMB33 LR T2 o7 5 454 J DR 3 R A
Fbds  ADAMS33 FE [ T2 {37 s % 0 5 R 3 % 43 A 1L
B pEAR A A G PR (15, 42 Yo IR T X BR AT
(23.75%) A G it B L (P <C0. 05); Logistic
] 5 43 #7485 BB 7R, ADAMB33 R T2 o7 25 A 25 i J

[RIB3 2 [ A% AT 42 T 32 R 0 i RO XU (OR =
0.875;95% CI. 0. 758 ~ 0. 920, & B fw 4% 1, P>

0.05), L 3.
*®1 4 ADAM33 E A T2 i /& Hardy-Weinberg

THEENKE
25 no FEFET WG HIEBGD x? P
BrIEdl 120 AA 1 2.11 3.451  >>0.05
AG 35 45.01
GG 84 85.15
X4l 120 AA 8 7.89 3.142  >>0.05
AG 41 41.32
GG 71 71. 24

*2 WH ADAM33 BEE T2 i S EFH B R
b8 n(%)]

T2 oLy J 4 7Y

21 51 n

AA AG GG
HF 5T 41 120 1(0. 83) 35(29.17) 84(70.00)
X R 2 120 8(6.67) 41(34.17) 71(59.16)

x3 M4H ADAM33 HHE T2 i %M EREHZE

S (%)]
T2 S FE
215 n x* P
A G
WFE 4 120 37(15.42) 203(84.58)  4.482  0.034
X IR 21 120 57(23.75) 183(76.25)

2.4 LREENGEFHCEBEE S ADAM33 FEH T2
MEZBHEN LR REHAERHE ADAMI3 HRH T2
i AG JE PG R (9. 09%0) Ik F b JE 4 B K
(36.36%) . E 41 B & (32. 35%) . fa m4H B &
(41.94%) , Z 5 A G it 2% B L (X* =6. 136.5. 482,
9.197,P<C0. 05); P B 41 {8 &% ADAMS33 £ T2 fif
HOAG RN RS EEY B E R R E LR,
ER TG E L (P>>0.05), Logistic [B] 543 #r 4%
B HIR  ADAMS33 FE] T2 A7 4 AG K5 P55 2 58
SRR M 3R W W ™ R R fE R (OR =
1.581395%CI:1.118~1.453;P<C0.05), W3 4.5,
R4 ZEEBHEETEEES ADAMI3 EHE T2
BESEEMER(n)

f H 4 gl A BREA
T2 K [H A

(n=31) (n=234) (n=22) (n=233)
AA 0 0 0 1
AG 13 11 8 3
GG 18 23 14 29




* 30 MIEF S K 2023 F 1 A% 20 %% 14

Lab Med Clin,January 2023, Vol. 20, No. 1

RS HMXSERmmERENS EER Logistic

=35 #
Ar i B SE Wald P OR 95%CI
AA —0.211 0.115 5. 640 0.058 0.810 0.503~0.861
AG 0.458 0.085 8.524 0.004 1.581 1.118~1.742
GG 0.235 0.124 7.824 0.095 1.105 0.873~1.463

3 it it
SO R Wi O PR PR BE IR R R gt A IR R AL R AR
SR SEEERAE . ARk, TR SCRE PR i &
RGN, BB KB LA SR E MM, K
ZRORE N R S W AR RE YRR A
Y HEATRLE R I R IR YT ) o8 A i R A L (AT
SRAT T A S AT 2 Wy S8 8 I O A s ) o LS 1 A A
MR, 5 2 k. B, W 5 S AR I W R 9 LD X %
TR I R I2 W KBy B R Y YR IN &
PG IE H AT I, OE R S H BB B S S R
SR XoF S A48 W Wi 1717 5 R 8 X <03 450 4 1 o e
FEAR, LR EH LB E MBCRER . B2 i B RE, X
TINVER T SRR W W R T R O L A R R TR
WEAAYY SGE R B R OF T ILET 4E A B
T IR RS 2 A L A RO 2 R R SR I e AR
U, 1 95 B 2 ARl O 7 A SR U ORTOR T P gk
AN SR A W N A 2 22 i TN A% (RS L IF ST K
MESEEM I EERERS Z 5 RN %Y
L,

I A R I S RS W i TR R S ADAM33 Sk
s ADAM33 =F & Hb & 3% F 8] Jo 40 Jid 5 ~F- ¥ UL 400 i
B FRIKT M, ADAMS33 3K AT 20 5 %
R (20p13) B F 21 NN & F R 22 MM F
P54 14 kb, ADAMS33 H 4 &% 813 A& FE R . i i
PR ) 5 AR . ADAMB33 RijAR A & A 4
IE PN 1 2 R L R S R L R S R AL &
JaR B P T 45 A Jo 5 S 110 5 P i 308 3 T 43 A Jel A
FO RS ARG AR AR O MR 4 A T R
HEAVEH] . BFSE R, S W i BRI D R T R
SOEE R M S ADAMS33 B 1K A i P B TE AR
K. ADAM33 # K fift i 2 5 A8 5188 RS ] 5 v
PeAs SRR Bl AR KA NG E B TR
AR BH A T ULAT g i A AR, S UK A
AT WP R4S LT ADAM33 mRNA 76 32 35 - ¥ WL
2 M0 JULZT 2 Bk 20 M | 2T i 2 TP L R S 4R
TN SR W i BB AR RO AT ke S AR T g
5 ADAM33 #: P A 1, PUXEDDU 41 % 9t
ADAM33 LA Al 2 3 1fi %8 2E 78, ADAM33 A 2 4
ZUE WAL, 5AROEHEBA K,

W55 @R, ADAMS3 BN TR L 55

SO W R 38 A% By R O, T2 a5 F 58 20 4
M A H 744 A TR T A R A Ry 22 R L B R
BUEJER A B G B R 2 S PR E R
flir » ADAM33 R v i BR A B AT IR 2 A M AE R
W R A P ME LURR O L AR R ST N BT T
X RERAL ADAM33 S T2 v 45 3 F 3k R A gk 47
Hardy-Weinberg 7 7 /6 5 , 25 R ¥ 45 & Hardy-
Weinberg -4 5 Ht (P =>0. 05) , . B W 4 i 46 X R
R 2 s vk . oS 45 X% B4l ADAM33 LA T2
B FER I (AALAG, GG Jil R L #, 22 S A 53
2R L (P<C0.05) 5B ADAMS33 JE[H T2 {55 %
A 2 SRR G

JONGEPIER % fifi 15 37 545 W2 s #3520 4,
3BT ADAM33 LRI 9 RO A% 1 IR 22 A5 VX R85 it
HEEM S, & 90 ADAMB33 3 F R AV 5 57 A48 2% i
Ty JNEAT 5C 30 5 SUAE 9 i SE  9 T R BE R )
AHSC . AWEFEN G E R b R R R SRR I g AR
HIEAT ADAMS33 JEH T2 v o 56 K AU R S 07, 285 21
Won PR VT G SCRUE W S ADAMB33 AR
B T2 7 85 AG 3 P B 36 5 F 56 3 S0 <0%8 16 Wity AR
HOERWAE G ERE L (P <<0.05), #7787 ADAMS33
FEDH T2 A5 AG 6 PR B B3 58 18 T2 52 ) 32 <048 07 Wil
U AR A G R (P <0, 05), ADAMS33 3 [H T2
PSSR b, BFE 20 A S IR (15, 42%)
R F XA (23, 75%), ZRAGHIT¥ B X (P <
0.05),#/" ADAMS33 A T2 i s A S5 3 R4 %
e mT B 32 R AR XUR: C(OR = 0. 875, P<<
0.05), ZEME% s B P BE VR S AU W N SR
PEAT ADAMS33 FEH T2 7 4 3 PR L0 %6 I 35 [H 43 A
SPHT. BRI T2 AL s S BRI rh, SR B AR A
S5 A7 5 DR 6 vy T e N, R RE R v R S A L My
BHE AG B R TR SR N R E A
HE P AR SRR I W 1Y R A R B A B AL B R A AR
IS 5% W) S O i ™ R R Y i fE I RO AG BRI
IR, 5 ARG IR LE R A A,

i LTI, LR NS ADAM33 5 £
DVEAFAESCER . ADAMS3 R T2 4 45 5 32 A58 W
Sy JEER 5 ADAMB33 JE[R T2 7 i A %547 35 R R
B8 AT R AR S U W 1Y) SR XU s ADAM33 B A
T2 ALl AG HE R B J2 52 M) S48 2 g ™ i 2 B2 1) s
fali R, SR £ 200 s K ADAM33 %k
PR B A% R 22 5 PR 5 S0 8 g 1 S IR, R LR 52
AR W PR R BIL AR

S % ik

[1] s ng , J& i 0. MiR-192-5p 78 3¢ 45 B2 5B R fE T i
PERILI]. of B A 24 B2 2 75,2021, 37(16) : 2135-2138.



M EE SR 20234 1 A% 20%% 18

Lab Med Clin,January 2023, Vol. 20, No. 1

. 31

(2] ¥, ZF.5%2 W5 « H5K, 5%, ADAM33 5 K B %
TR 2 25 Mk 5 s 5 M OC R 1 Meta 43 AT [T, 7 46k 2
BFR 2224, 2019,42(8) :975-979.

(3] B2, A% . 24K MESR-SBEEANE 33 EWNZ2
A LI SR B R B Il 3R ARE R KT 0 G
R[] 7T EE,2021,43(1) : 22-26.

(4] M6, ADAM33 JE[H T2.S2 o mi A% 11 B2 2 248 1k 5 B I
HI R SCHERF S (D, 1M . g 4 BERE R 2%, 20009.

[5] YANG P J,HOU M F,TSAI E M,et al. Breast cancer is
associated with methylation and expression of the a disin-
tegrin and metalloproteinase domain 33 (ADAMS33) gene
affected by endocrine-disrupting chemicals [ J ]. Oncol
Rep,2018,40(5):2766-2777.

[6] NING X,ZHANG Y,WU H.et al. Genetic association of
ADAM33 polymorphisms with childhood asthma in Chi-
nese Han population: a case-control study[]]. Medicine
(Baltimore) ,2019,98(42) : 1-4.

[7] AR BR 2 2 VR W 43 2 W Wi 2 21 S0 W M B 98 46 79
(2016 4RO [T, Hh A 45 2% A 2% 3k, 2016, 39(9) : 675~
697.

(8] MEKGH:, B AR, 5. B B 25 B4
AR D3 KA AL Kb SE4E A R D R yT A LA L T
J5 S B A ] I R AN 92 36 R 2 A A, 2021, 20(3)
323-326.

(9] AR, R R , 0 AR AR B IR R A b AR IG5 o 8 w45 B4R
7 /N L ST AUAE W i P A S O SRR T R B I PR AT 5
[T, 5% S5 W AR B2 2 B 2 41 . 2021, 42(2) : 102-105.

[10] BRANCHETT W J,STLTING H,OLIVER R A.et al. A
T cell-myeloid 11.-10 axis regulates pathogenic IFN-y-de-
pendent immunity in a mouse model of type 2-low asthma
[J1.J Allergy Clin Immunol,2020,145(2) :666-678.

L1100 45 , 5 Mg 42 . 9% 08 T R 400 L A S 0 I Wiy <3 AR i
PEH B S E R[], BE 222534, 2019,25(10) : 1889-1893.

[12] ROKLL, THIL, A7, R DB RN RAR X XE
W Wy < T A8 A ) T AR LT/ CD . o e il 38 5 0 2%
A& (LT . 2018,11(6) :697-702.

(137 £, 0 SCF R k. 10 3645 B 8 R AR WA TR IR 5 WE 4T
TR BB W) oF I Wi SR S8 RE TR T K B D) RE B9 5 TR
(I R rh P R 45 45 75 35, 2021, 31(2) - 125-128.

[14] HAN Y,JIA Q.,JAHANI P S,et al. Genome-wide analy-

sis highlights contribution of immune system pathways to
the genetic architecture of asthma[]]. Nat Commun,
2020,11(1):1776.

[15] KOZLIK P,ZUK J.BARTYZEL S.et al. The relation-
ship of airway structural changes to blood and bronchoal-
veolar lavage biomarkers,and lung function abnormalities
in asthmal J]. Clin Exp Allergy.2020,50(1):15-28.

[16] #B# . B1H = ADAMS33 K [K 22 25 1 X 15 P BH 28 M i o2
i Jlls ) R 52 0 149 BF 5 R JEE (0], BE MG 44 75, 2018, 17 (4)
420-423.

[17] Bedii. ADAM33 33K 42 % <03l - 18 UL 1 2 AT 0 52 i)
B HALEBE S D], B 5 KK 2. 2016,

[18] VAN EERDEWEGH P,LITTLE R D,DUPUIS J,et al.
Association of the Adam33 gene with asthma and bron-
chial hyperresponsiveness[ ] ]. Nature, 2002, 418 (6896) :
426-430.

[19] PUXEDDU I,PANG Y Y.HARVEY A.et al. The solu-
ble form of a disintegrin and metalloprotease 33 promotes
angiogenesis:implications for airway remodeling in asth-
mal J]. ] Allergy Clin Immunol, 2008, 121 (6): 1400-
1406.

[20] L1 W,LIANG R.HUANG H,et al. Effects of IFN-Y on
cell growth and the expression of ADAMS33 gene in hu-
man embryonic lung Mrc-5 fibroblasts in vitro [J]. ]
Asthma,2018,55(1) : 15-25.

(217 2205, 0l , 1 5. 5 8 KR 5 b XV 32 <048 18 i L
# ADAMS33 F K S2 7 s 5 TGF-p1.ERK /K ¥ #f 3¢ #:
P b R 25 9412 2021, 18(12) : 33-36.

[22] BATF . B, T8, 55 ADAM33 R Z 85 XX
W oy M B B 5T [/ CD . v A8 8 i 24 5 CRLF D &
2012,6(1) :12-16.

[23] JONGEPIER H, BOEZEN H M, DIJKSTRA A, et al.
Polymorphisms of the ADAM33 gene are associated with
accelerated lung function decline in asthmal]J]. Clin Exp
Allergy,2004,34(5) :757-760.

[24]) 2208, 3K & ¥ 5. % N ADAMS3 FEH T2 7 {2 A4
B /N LSRR e Wi o S S ™ B AR R R [T, P
TP B 25 A JLRE,2021,13(1) :33-35,

Clicfs B 3 .2022-02-23 & 181 H 31 . 2022-08-08)

(L3255 26 B0

[15] GORKEM U,TOGRUL C,ARSLAN E. Relationship be-
tween elevated serum level of placental growth factor and
status of gestational diabetes mellitus[J]. ] Matern Fetal
Neonatal Med,2020,33(24) :4159-4163.

[16] iR 3% WRJlmi. 4EE K D Rl PLGF 76 41 U W10 i 18 3
rh R 2 I8 MO I WR 45 R B AR LI e [T . b [ 3 R A=
B¥2H,2020,28(4) :496-499.

(177 ¥gfhtk, 5 f. 4r B i AH DG 11 5. K B8 IE 4 i RNA
Nt i 9 e % R G e A (IR DT DY) T I -1 A A R

Wl DR 95 B8 A HR 4 R ik B AT R 45 R i TR (L) . R
FEPERF2#,2021,30(11) :96-99.

(18] XUmeni, T A, X BEJr. i mBEmMEXEn s 5
TR URAE IR A S P [T ). T R 5 2 i 45 L B R R 4R
2021,33(1) :63-65.

[19] Z=/48 fif ¥ AR F. M7 PGRN,CTRP3 il SFRP-5 % 4&
IR IR B B2 WM AL R E¥ 5
K 2022,19(2) :196-199.

ISR H 3. 2022-05-25 [ H 1. 2022-09-18)



