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AARIE B E R

[# =] 5,10-TFH HEpU 5 A2 18 J5 i (methylenetetrahydrofolate reductase , MTHFR ) /2 M- FR 1R i 5
() 784 >4 e 2z A v P DG BR  .  EL AT 2RI R 2 A8, B TR B IR B S 2 S 2 PR S
Y J& MTHFR C677T Fl MTHFR A1298C , A 5 Wil B (4 15 11, 5 1l ey ] 2824 ol S P2 ILAE A PR3 1L FR JE A
SEH, HETZEAT IR 3R, 3K 2 A7 5 2 A M T BE 0 IS S L 1 2R B i | T S5 2 A B A OG0 AR S
X MTHFR &R 22 35ME 0 43 A0 R sl B S B0 1 OC R A TIR VT, U R 52 1410 T 7 G 7 4 Ak —
FEM e R E L,

[E@IA]  5,10-0 F ELPUSIM R IR ; 51T R Z &1k ; MTHFR C677T; MTHFR A1298C

Clinical application of polymorphism analysis in the methylenetetrahydrofolate

reductase gene

ZHU Juanjuan, TANG Jibin*
(Clinical Laboratory Center of Tongling People’s Hospital , Tongling, Anhui, China, 244002 )

[ABSTRACT]
metabolism and homocysteine metabolism. MTHFR has a variety of gene polymorphisms. Two of the most
clinically significant polymorphic loci are MTHFR C677T and MTHFR A1298C, which can affect the activity

of enzymes, resulting in hyperhomocysteinemia, nucleic acid synthesis and methylation. Most studies suggest

5, 10 - methylenetetrahydrofolate reductase (MTHFR) is a key enzyme in folic acid

that these 2 polymorphisms may be associated with cardiovascular diseases, birth defects, tumors and other
diseases. In this article, the distribution characteristics of the MTHFR gene polymorphism and its relationship
with diseases will be reriews, which has a certain guiding significance for individualized prevention and
treatment of diseases.
[KEY WORDS]
MTHFR C677T; MTHFR A1298C

5, 10 - methylenetetrahydrofolate reductase; Single nucleotide polymorphisms;

5, 10- P B 2L P & R 38 J5 i ( methylenetet-
rahydrofolate reductase , MTHFR ) J& I i 1X. 3§ 55 [
AUt 2 A A O BEmE Y, fiE 1k 5, 10- 3 H
FE A R AL Ry 5- B O A R . 5-H I
SRR — 5 T AT AR S 4 i N R R R A, 7 T R
IR A TG AE A 2R B12 A AT, A il v [] 78 2
IOt R e A= W Ak, A2 U B 2 R, M 4R+ T
it v [a) B e 2R 149 7K - 5 55— 7 T I8 A Sy —

AR B AR T AHEOE R B (2017NS22)

B BRI B A, 2 5 R N RS | BE 1 A R B
DNA \RNA i H B H AL . MTHFR JE K % A
9878 25 S BUMTHFR Ji % VE F B, 5 & ] B2
IOt 2 R I AE A% R 5 WA A Y S o, 2 i
HEFB I R A

AT IR 2 A5 % (single nucleotide polymor-
phism , SNP ) & 8 75 5 K 20 7K °F- I il B4 4% 47 1
[ 28 A8 fr 51 L 1) DNA J¥ 51 2 857 . SNP &2 A

Ve A SR AR TR AR E TRAE IS FL, 24, 4R R 244002

*B AR H . B F K, E-mail :jibin158@163.com
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2] 5t A% 1 AR S5 v i B UL — b, AE N RSEIA
WA, R S T A s et E ik, &
BN Ry SR A AR R e A R R T A = AR T
e WFSE SNP BT m i A L NHERIAS (R 2
] DNA J# 1) () 25 5 DL R 3% 86 25 S fr R By &
SCHE X 2 W L3R T R B EL AT Y 4R

MTHFR £ [H 7 T 1 5 3¢ 8 K 5 R b
(1p36.3) , ZFHH ZFRAL XA, EHC LA
T 304~ SNP i i, Horh e AT IR B L 2 A4~ %
ML & 677 (LK) C/T 225 H1 1298 {31 11 A/
C 24, 1X 24 pi 1 22 25 1 5 Tl 1% 1 B ARG e 1
WY, AP HIE X 2 A 2 AR
() 43 A7 7E T AN () b i B i X A BH S A T o
M X AL A B GEHRIE T . O T B MTHFR
C677T Fil A1208C J& [H 22 25 M A I B I PRAN L, A<
SCRFIX 2 4> Z2 AL s FE A TR R 1 23 A1 1 50
HAH SR HEAT IR DE , LU SR 590 () Tl Bl L2 Wi il
TG PR ALK

1 MTHFRC677TERASHEMHEARB ANE
FE DT

MTHFR C677T JE K Z P25 677 (i 1Y s 5
A 2 EHT R I R R UL S AR A A AT
R E (C ) 0 o i 2 () 48, DA e 20 50 )
PR R 1 2 TR AR, X P D BB 1 58 A8 EL 25
M) MTHER [ 119 375 1 R B | 3R 80 AN [ A 1
il 0 T R A B AR RS SR AR R AR T 3
Fh LAY BF AR A CC, 24 B RAZH CT, gl R4
AUTT, Horp CT BB 15 PR 2 CC #1Y 65% , TT Al
A G CC R 30% ., HI#A 5 min J5 , TT AU i
T YE R 22% , CT BTG PE R 56% , CC RIAE A Xt iR
YT A S R 67%

52 & Bl MTHFR $:[H Co7TT 7 p5 58 A% B R
FEAN R 22 R — [ 58 0 AS ) b DXORITAN [] o e 1)
Oy AT OEAT R E 2 R, 7E BRI AL 38 MTHFR
COTTT %545 JE A B A R 2 L AR P RN AR S i 5 op
B DU N COTTT WY 2 AR RN 40% , 5 T K £
BER . MTHFR COTTT 25 L R 3 A5 AE v [ 5
IR — 2 M ER A R - (D5 A8 3 % B A 2 B ) 1S oke
BRI/, TT 56 B AR AE 7 7 LK N 6.6%
o X A 14.2% , AL IX K 21.3% , Fe AL

H X R 15% 5 (258 A5 il 3 bifi 5 28 B 1 15 fin b J2 e
HEIN PRI/ TT HE PR RS RAEPY 5 #L X 11.1%,
HER L X A R 20.5% , AL HLIX A 149%™ . FEFR
ANTRVRP G ], 258 A8 5r mi i o3 AT A 25 5 AE
[ DU Y, COTTT A5 A0 FE R Y 4 % 7 g 1 e AIX
(24% ) , Hok 291 (40.3% ) FIVT. 55 (43.5% ) , 7E 1L
7R (63.1% ) W5 5 fe i A2

2 MTHFR Ce77T & & % 1%+ U i s IR
X

2.1 MTHFR C677T K £ 75 M50 i 8 9% 9% 1Y

MTHFR [t 1 4 6 BH 8 A6l 1t o ) 280 2 Jbig
SRR KT ) Jbk 22 T 1 A P 2
JH, S 35 o A ST T UL A0 R A ol R PR B i A
U RGE, F 3R B Kook A R AT B, 3 T
SO A AT | e IR SO i IS A 2 A R
B, E v TR 75 2 e 20 R i i B Dk R S
e M0 A E R I B PRI R AR i 22 A
& By Ik R AR P I A 9 ) — A 0 S e B D
. CA RN XS (genome wide associ-
ation study , GWASS) il 52 T fi BE A\ B o MTHFR
COTTT He P A4 5 [F] U > Jok 2 1R 7K - =[] HAG AH G
G A IR ) = L A el
E-

1R Z WF 97 % W] MTHFR CoT7T 3N £ &M 5
O B I A5 9 905 A DG, Zhu 55 7% 2014 48 8 H i
KT [ M MTHFR C6T7TT 22 25 M A i 1fi 14 i
AR 20 BT ST HE R UEAT T 845 A TT 2
745 T B e G5l 0L 1 o A5 A7E. 2 s 1 XURG: IR 5
HRIEF5 H MTHFR COo77T 2855 # ik AR 4E (ve-
nous thromboembolism, VTE ) A 5=, iZ 48 Xf 10 Fe
SCHRHEAT T 38T, A 46 VTE & 938 44, 1E
AKFHR 1157 451, 25 5 i 78 MTHFR 677 RASJE A T
A VTE & 9 KU 3G e’ s — 35095 1 1 M 1997 %]
2017 4EHE A5 BBl N A9 71 0 & T MTHFR Co677T %
25 VE RN A w5 RE AH D& B 25 A 43 M 2 B, MTHFR
COTTT M AEr TT HE PR 4T = i iy KRS [R5, 25 %
15 YL Fl MTHFR Co677T & [H 2 25 M A0 B4 F vT LA
P& 1 M X e R ) S BT B R [ b XN
#E MTHFR FH A i BE DR R4 7 0 A, XA ik R 58 A8
(R R AT 05 DG T8, 78 B T A 5 35 95 1 3 B AR

il
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IRIT B XA R R B 2 R I 1Y MTHFR
CO77T v o5 CT TT & A 7 & 1f B 3, 45 TR
e LA R R AT R IR T, T R AR R
A XU
2.2 MTHFR CO677T 3K 2 Ak 5 B8 IR 9 11 56 2

MTHFR C677T 3t [F Z2 35 50 FR s () A e b
WF I T AT &7, (5 B A 7 8 A A —3L
FIR L, A B HERE T BT AR BB 4 95 1 [ Y 169 )
IT 79 4 JR 95 H 3 A1 200 191) 4@ 3¢ %t B8 ) MTHFR
CoTTT HHFZ MM ER, K MIF T 257 1
Co77T 275V 5 i 1M 48 25 40 vs 52 L 15 9 52 A LDL
JIEL 1 K S-S R DGR s 3R [ A TR R
PR T AR A A Ml DX DU A IR AR 350 ], He
Hh TT A PR £ 200 191 K2 A6 ARG 5 150 {91, 1
FH B3 0 P vE % COTTT 3 i5 2 AP T R, 43
MrA ) 5 PR L 5 T R0 JR s LA K 2 R R 245 )7
R T AH S, e R R VTAR AR 3 b X DL 1T A
Wi PR AN MTHFR COo77TT 3 [K 55 75 il % b 3 43
i, B T S50 2 ) CT/TT F3 H = HOBUIR
JE TR 2 b BRI 2T 2R (5 SR AT A
ERE R T LS OSUIREBE7 3h
A SCPE S HAR RS, O £ 5T R W
MTHFR CO677T & [F 53 A% #U (¥ 0 PR s f8 3 & 2 1
I R AE ] BEMERS R, andE b B HEAT T — T4
57 13 30 & T [E A\ BE MTHFR Co77T 22505
B DR 55 FUBE DR B OC &R 1Y BF ST, A5 45 e 2
MTHFR C677T %5 {3 3 [F 0] RE & 0l PR ' 9 1 A
JEHE DRI B4 A RUBGE R 2
2.3 MTHFR CO677T Z75E5 A B IG A & &R

MTHFR 3 PR A 55 1) 5878 25 F: 8 MTHFR
it 4% 3 10T i, A5 [ 280 20 e S R vk FE T, T RE &
T BT O 2 IV 22 R RS B U A i R
JEOEFRA I, 5 B[R] 2 B 1 T Rt 52 i) - i
PRI, BT RS |5 E FIA% R (1) 15 S DNA
() H 6 Ak AZ 52 ), ok S0 2 5 R O ™ sl A G LA
K AZ FRAE A

H fif /9 WF 58 W 32 #F MTHFR CoT7T 25445
B AR BB AR G, o 2 B U 7R R E Lo MTHER
COTTT FE K 221 5 7 R A i AR OC s AT it
TN N EE 25 MTHFR 36 [ 2878 5 4 & N\ 2K ph 2 4%
WA 6 LA A ST, —THX) 42 % SCik (4 374 91 £
#7232 6 RR) A TS AR A AT Y R W] MTH-

FR 3L 5 677 37 15 HF 1Y C/C AT RE hy Jle K 4245 Bk
FE A A4 25 [ ) Nauman 558 A 2 R o8 3L T 3k
— 5 B UESE R B, BER R B = F MTHFR C677T
R Z 50T BE 5 )5 AR Bl 2245 1 (neural tube
defects , NTD ) KU 34 i A 5% 5 76 H [ WA 47 ¢ i)
T8, A W5 R 9 1t REBIE 5 14 v, A 549 B3] 1F
B0 2 (MR J 300 147 A R 24257 s OISR 4)
AL x4, KB MTHFR COoTTTT it [F 81 7F W ¢
ZH A o A AR A ot R 2 B I T v s X A XU
SR ) T WS L PR A P b St T R R, RT R
Rl MTHFR 3[R 58 75 37 2 19 4 2 i 2t AR Sk
AR
2.4 MTHFR CO677T 3K 2275 55 g i) 6 &

VT BEAE SR MTHFR C677T K& [H £ 254 5 e
R KGR B 8GR AT EM, A5
INA MTHFR COo77T K T By 2848 2 3 & 8 |
B i 10 KURS: , 1HL 25 B AIG 45 W 9 0 AU ™ 5 Sun 55
N2 T — N4 2 165 4 B AR 3 279 1E %
N X B 25 2 0 B, A B 98 K R 5 MTHFR
COTTT HEPK Y T 2848 AH G s WA 4 # 51 %F 13 7 ¢
T MTHFR Co677T F1ZL i 988 AH S HE 19 SCk k47 1T
I3 HT, WAL R LRI 3 273 4, IEH AR IE 4 419
A AT g A R B TR MTHFR C677T S5 3L
B e & A A O 5 Lin 58 AN Meta 70871 17 11
s KT MTHFR CO677T 2 2514 5 il 4 1 W 5% 18 3C
(fL 7% 2 487 il fili g £ 3 FN 3 228 3l 1E 5 A X R
K I MTHFR C677T 2 251E 5 v [ il 9 A& A
B 0 A DG B ST 41 5 BT B & 30 MTH-
FR COTTT 1) 2225k 5 v B 038 A i it & A= 48
X BT 5 MR Y & Az KURS: AH 9%, MTHFR C677T
L2k AR 5 b IR B 7 A5 % T R O, HE SR AR A
T AN 92 1] #E A7 45 55 it ZE K G R BT Il g
HE AR T MTHFR C677T 2454k, & ¥l MTH-
FR C677T " CC H4 f8 3 95 i f JE 1 [1] (TTP) {2 2%
KT TT/TC HE B R3S 45 Hh CC B B 5 T g2 0
FHEESE i ZEE A R T AU AFBE
2.5 MTHFR C677T & [N £ 75 ¥k 5 H At % 9% 1Y

A — S E 48 MTHFR Co71T 2451k 5
Hofth — 2L PG A OC |, Xiao %5 A 11 s SCik (4
5 1 738 S bk EL 400 1 I AR N 2 438 fi X
WO T 252508, IO e P B AR iz R 238
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P 0P I L 40 6 1 I 8 A OG5 A ZE AR A A
S5 L U] H AT AN BE N RS #3245 B MTH-
FR COTTT W T 25 4v 3 K K TT & R R4 R Bt vy
FIEH AHE, (EAS 5] M ok R0 e 1] 3 PR 2 25 4y
M2 A Gt F L

3 MTHFR A1298C ER & &M ER R A
BHRE T

MTHFR A1298C Z 75 J2&: HH AR 1208 13 1Y .58
AR BN A A B R RS (A) i e IE
(C) B, nl¥s MTHFR 5N 5 15 19 7% & R A M TN
SR, NI SZ B TG PE o %L AR =T 3
Pl 6 PR AU, Y A A AAL B AR AC, 2l G 588
B CC, 5 CoTTT M L, Hai & F a4
AR I 22 B i 0 7 ) 280 > b 22 R s A T
%, {EL[A] I B MTHFR C677T Hl MTHFR A1298C
BA R MG RS R 40% , I H
e [) R0 2 e 2 DAL I i E . DA BRYE
Kt , A1298C S5 A3 & RS 2 AE S 1 K 17%~19%
PARR R 27%~36%"", o [E A MTHFR A1298C %5
7 B A R 2 Sl 22.4% '), Fl MTHFR C677T #f
Eb , MTHFR A1298C (1) 5875 43 A 52 BAH I 1 b 3
A D ZE AR AT R it 2 26 8 1 15 o Sk 2D -3
CC FE N R AE R T HLIX R 7.6% , s HL X A o4
3.7% , JLEBHLIX K 3.0% , fe AL FBHBIX K 4.5% ; @ %
7 R B 2 20 488 0t 2 S e PR N, CC 3
DA 70 55 K 78 7Y 5 b X 6.5% , H S b X A R
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[# E] Be HiAFLWIE%H (human papillomavirus , HPV ) 70 WLV UYL 78 HPV & UL IV 7
o DU B 1) B B 7R R A IR S B SR OC R SO N . iR X 12 043 Bl M T E B
i, L2 793 GBS U AL 1 F A RHZ A HPV 21 ik P23 UG 25 5 A BAPE Y s, 4T HPV 37 il
DR 43 BRUAGE I, J%F 793 {51 25005 20 KB 3 MR i iy S0 PR 2 5 2, 0 O I 8 S R 41 IS (atypical squamous
cells of undetermined significance, ASCUS) ZH . I% & 8§ 4R I K P4 95 2% (low - grade squamous intraepithelial
lesions, LSIL) 21 . /& FE IR 57 P9 28 2H (high-grade squamous intraepithelial lesions , HSIL ) #5114 ‘=5 #ilJi
(invasive cervical cancer,ICC)ZH ., 431 HPV 21 3 BUAGIN J5 e 28 S B4 i) B 3 v, HPV /D LS 7Rk (g 15
Blo SR 2040 HPV 21 FhREA S BUAGHIN P 1) 2 55005 22 J 5 v, HPV 37 Bk D 73 B4 A <R 22.06%
(45/204) , %20 15 L6 43918 ASCUS 4H 5.39%(11/204) ; LSIL 4 4.90% (10/204) ; HSIL 4H 9.31%(19/204) ; ICC
41 2.45%(5/204) o 45 1 FHPAEAS G A5 e 35 491, 22 F e 10 51 o LA H /0 WL HPV SR 8 Bl A6
RAYHI N HPV54 B | 3.43% (7/204) ; HPV82 1 | 2.45% (5/204) ; HPV84 Y, 2.45% (5/204) ; HPV61 %, 1.96%
(4/204) ; HPV83 %1 ,1.47% (3/204) ; HPV26 £ , 0.98% (2/204.) ; HPV34 # , 0.98% (2/204) ; HPV40 %I ,0.49%
(17204) . £5i& X HPV ‘K ULMEFUARS I Sy B 1 9 200 78 R AT HPV /D DL ARSI 2 X6 J5A i A
ROADFE , P B 0 78 R (R 12 T s R R S R DR T B it B 5T

(X8R ] EHRZ; BHIUE; HPV A WLIEAY

Study on the distribution of rare human papillomavirus subtypes in patients

with cervical lesions
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[ABSTRACT] Objective To investigate the distribution of rare human papillomavirus (HPV)

subtype infection in cervical lesions with negative common HPV subtypes, and the relationship between rare
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Methods A

total of 12043 women were screened for cervical cancer, and 793 patients with cervical lesions were

human papillomavirus (HPV) subtype infection and cervical lesions, and diagnostic value.

diagnosed. Patients with negative results of HPV 21 genotyping test in this group were further performed by
HPV 37 genotyping test. Based on the results of cervical pathology, 793 patients were divided into atypical
squamous cells of undetermined significance (ASCUS) group, low - grade squamous intraepithelial lesions
(LSIL) group, highly squamous intraepithelial lesion (HSIL) group, and invasive cervical cancer (ICC)
Results  The
positive rate of HPV 37 genotyping test was 22.06% (45/204) in 204 patients with cervical lesions with
negative HPV 21 genotyping. The proportion of each group was 5.39% (11/204) in ASCUS group, 4.90% (10/
204) in LSIL group, 9.31% (19/204) in HSIL group and 2.45% (5/204) in ICC group. 45 positive samples
had 35 with single infection and 10 with multiple infections. A total of 8 rare HPV subtypes were detected, and
the detection rates were HPV54., 3.43% (7/204) , HPV82, 2.45% (5/204) , HPV84, 2.45% (5/204) , and
HPV61, 1.96% (4/204) ; HPV83, 1.47% (3/204) ; HPV26, 0.98% (2/204) ; HPV34, 0.98% (2/204) ;
HPV40, 0.49% (1/204). Conclusion The detection of HPV rare subtypes in cervical lesions with negative

group. The HPV rare subtype infection with negative HPV 21 test results was analyzed.

HPV subtypes is an effective supplement to the original method, which can provide important evidence for the

diagnosis, etiology and follow-up treatment of cervical lesions.

[KEY WORDS]

B B R At B Lok v R R T, AN FL KRR
J% 7 (human papillomavirus , HPV ) 322 B gL J& 5
FUEE I E R R, 29 95% 1B S 1 A
#85 HPV B A 5, & il 5 2 ah W A
Jaj (China Food and Drug Administration , CFDA ) #}{
SENF 13 Fh HPV = /& 12 & (HPV16.,18.31.33 .35,
39.45.51.52.56.58.59.68) 1 5 Ff HPV Hv 25 X[
WA (HPV26 .53 .66 .73 .82) N 55 8 & A= A 5%
()8 DL - FH T8 s S i A 2. L
HPV VAU [y I, 7 fet S 2 1 3 4 7y 900 i A
B 7 1 2 LA . (RAENG R TAE T A — Lt
B AU R, N B HPV A )y vk i il 2
FIRARE )R, HIFEE 5 HPV & Jr 2 1 5 B
PR T g A g BESRY ( Rp iR R A OGN AR RORE
B HPV ARG STV 78 (1% %5 a2 R 7 ik i B ) PR 2R, %
HPV & UL B AG Ay 944 ) B 300 A8 B 3 1T HPV
b LAY (ARSI, DU T i HPV /b UL Y ) 43 A
T 0, I S 5 o s DR 3R K s i B 7 i it o
7.
1 #REFE
1.1 RS

2016 4F 1 H 2 2017 4F 6 H 16 V5 22 323 K25
— B E B AR 12 s, HEA TR B0 KA 0 A
P12 043 i, FIJAERS (45.81£11.04) % | AF %
[l 20~76 %

Cervical lesions; Cervical cancer; HPV rare subtype

1.2 FZAE 50
1.2.1 HPV DNA 43 B4l

AL %S : ABI 2720 PCR 4" 4% ( 36 [ 1% FH AR 9
RGN B B AR 4y D 2% 22 A0 (B3
WA R AR o @il AN FLk R 5
(HPV ) 21 4 B R A ik 7] 8 N Lk R s 55
(HPV ) 37 4 7 % g o I 7] &5 (PCR+E 42 58 7 )
(WL APk H BRA R ) o HPV 21 3 AUl kil
£ 45 13 FhiE i 8 (HPV16 .18 .31.33.35.39.45 .
51.52.56.58.59.68) ;6 F K& W5 (HPV6 11,
42.43 .44 .81) . HPV37 43 RUAG IR 7] & 7 21 A
A3 R LT S T 16 /b WA AL (HPV26 .34
40.54.55.57.61.67.69.70 .71 .72 .73 .82 .83 .84)
ARG
1.2.2 JH2A2HT

WS M F i 0 R (LT B2 B
A B /) M I & E S0 A0 M AR A TR M B IR
YW o
1.3 Ky ik

12 043 ] ZePEAT HPV 21 Fh 43 k% FR G I LA Bz
B R TG W A 4 M 7 42 R (thinprep cytologic test,
TCT) K A , TCT A IR & i - Bz 98 722 (cer-
vical intraepithelial neoplasia, CIN) }&z UL [ 9% 28 &
AT 18 B8, B Sk 47 5 B 22 A Ay o g B4
W12 0B S 48 H HPV 21 Ff 3L [ 43 7 45 5 fH
P BE AT HPV 37 B 3K D 43 B Ab se ke I o
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1.3.1 HPV DNA XA I & 531

@ DNA 73 B #2 B2 : i i DNA 43 5 42 HUL 7
BULH 1T DNA $REL P4 . QWAL
K PR R 43— PR 3 2 A8 A M B 2350 4, #6358
UL P HIT R AR, M br . B4R A
T < A 0 235 SR Ay 3 T AT UL Y i 2% (4 B 4 . Biotin
Xof YL AR PN T B SR B 0 R A R
1.3.2  E A A 41 Z U BEAG A

AR 2014 4F 5 ST M Bethesda i 5 R 58
(the Bethesda System, TBS )2 Wikp "', fi BB} =
A BN T RS 0 25 JR 3E AT FAEE | AS B 5 LA T 45 2R
S AN B L SCAE A 40 fifg (atypical squamous cells of
undetermined significance , ASCUS ) i & @k |- f7
% 4L (low-grade squamous intraepithelial lesions ,
LSIL) . = FE itk | B2 A9 2% (high-grade squamous
intraepithelial lesions , HSIL ) M J2 iH £ ‘& i (inva-
sive cervical cancer, ICC) & AWFFEXT 4
1.4 Gatirik

J5i FH SPSS 18.0 e 21 i A T8 b 2, 14k
TORER RO G 7% (% )ik . #J8 HPV Faill Jr
1509 HPV 21 5375 HPV 37 /3 R4 ; Hie e 550 48
25 ASCUS \LSIL HSIL .ICC 4, 441 L
BRH K5, P <0.05 M2 FHA G4 L

2 #R

2.1 EHURAS B E R HPV YL AR b

AWFGE 12 043 Bil 47 B 095 0 A5 1) L P, L0
At 793 ) E e AR R, L HPV FHAPE R R
74.27% (589/793) , %% 20 HPV [H ¥ & 43 5 g AS-
CUS 41 46.23% (43/93) ; LSIL #H 71.13% (138/
194) ; HSIL 4 76.41% (217/284) ; ICC 41 86.04%
(1917222) A () PHME R 22 F HA Gt 23 (P =
0.001) . X 204 {4] HPV 21 43 RUKG I B34 4 8 45
HPV 37 73 RUKG I, A5 0 R % 45 Ui A 2B 3 HPV Jak
PR AL 1 s
2.2 HPV 37 /3 B4 B S0 2% F 3 19 43 A R4

ARHFSE 204 H4T HPV 37 43 BUKG I 1) 2 3, B
PEZh 22.06% (45/204) , HPV 37 40 M AE A [6] ‘2 %
o AR T ARG 45 SR K SRR BH M ) B 5 B 4 R an
2 7R o 37 43 BRI 70 kil e S5 4% 8 5 HPV L
BH P Z& 1801 5.67% (45/793) , 31 25 & 79.95% (634/
793) . 2 Ff HPV A5 I 45 S AE 4% 41 PV 2800 A R
WE 1 s

®1 HRBRERBEFEHPV BEESHRRL (n)
Table 1  Study flow and patient flow included in the

study (n)
B HPV21 HPV21 HPV37 HPV37
F SP(+) A=) ApE(+) A RI(-)
ASCUS 43 50 11 39
LSIL 138 56 10 46
HSIL 217 67 19 48
1CC 191 21 5 26
A1t 589 204 45 159

R2 HPV3THAOBERTHHENER
Table 2 Results of 37 types of HPV gene chip tests

HPV 37 /3%l HPV 21 43 BI+HPV 37 437

B (n=204) (n=793)
eI PH FHPE= BH B
1%k (%) %5 (%)
ASCUS 11 5.39 54 6.81
LSIL 10 4.9 148 18.06
HSIL 19 9.31 236 29.76
ICC 5 2.45 196 24.72
At 45 22.06 634 79.95

g3.00 02828 EDHPV 37 4%
: ERHPV 21 437

HPV JEYL 16 A R B 2 78
1Y BHPE R (% )
2

40 1
20 1
0
»‘500% & & ¢

B 1 HPV214E5HPV 37 S REREEHHEER
BESmRR
Distribution of HPV 21 and HPV 37 genotypes

in different cervical pathological groups

Figure 1

2.3 /D UL AL B S0 AR 1 53 A T

45 5 HPV 37 43 UG %) BH A A 22 451y
HPV 21 43 U I € 42 7 Y 51, JH i e — g e 14
i, 2 d YL 8 7], H—)RYL LI HPV16.52 .58 .39
s ZE IR 4 0 R WA, 41 Ry b
DS 7R DS B R A Bk . AR SR A 8 A
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D LA RS K 43 0 S HPVSA AU, 3.43% (7/
204) ; HPV82 il | 2.45% (5/204 ) ; HPV84 A | 2.45%
(5/204) ; HPV61 %l | 1.96% (4/204) ; HPV83 #l |
1.47% (3/204) ; HPV26 1 | 1.47% (2/204) ; HPV34

#,0.98% (2/204) ; HPV40 %L, 0.49% (1/204) . FoAih
DB R A o A SRR AN TR S0 A 1) 43
A2 3, Hov B — I 35 9], 2 JEJR 10 {41
2 HURGL P ATIRDL N 4.0

®3 DRTEEHPV BHEEIREBEHNBRRED BRI

Table 3 Distribution of infection of HPV rare subtype in patients with HPV-negative cervical lesions

HPV /L ULEAL (1)

ALY SR
HPV26  HPV34  HPV40  HPV54  HPV6l  HPV82  HPV83  HPV84

ASCUS 0 2 0 2 0 0 1(1)" 1 6

LSIL 0 0 0 2(1)" 1(1)° 1 1 2 7

HSIL 0 0 1 3(2) 2 4(1)" 1(1)" 2 13

ICC 2(1) 0 0 0 1 0 0 0 3

Hitln(%)]  2(098)  2(098) 1(049)  7(343)  4(1.96) 5(245)  3(147) 5(245) 29(14.22)

HESNARZ TR BIR

F4 AEETHRLETHPV SERESHIRR
Table 4 Distribution of multiple infections of HPV in

different cervical lesions

Jg s HPV 37 5354 (n)

RA By TR SERGL UERG St
ASCUS 9 1 1 0 11

LSIL 8 1 0 1 10
HSIL 15 1 3 0 19
ICC 3 0 2 0 5

Hit 35 3 6 1 45
3 itig

ARBFFEAES 12 0 HPV 21 3 BAG I 3k 47 2
U9 3 3k 7 A 1N, & I ER 43 U AR A HPV A
R, Hok A R L BE AR RGE £, L, i
HPV 37 43 HU%F HPV 21 4376 B ) ‘8 25000 A0 FR 3
HOHE— 20 R A UESE T A IR IZ IR . B
JRATE T HPV 37 70 B HA 01 w5 () R, HoA] LA
R H B Z2 HPV WAL . 73547 HPV 37 43 FU KGN
w22 ) 5 HPV 21 30 B 240 4% 7 A i 78
HPV 21 43 UG Hp A G ) 1 ke, JHC i PR mT B
FE KT HPV 21 2 BB A R FR , 5 HPV 21
A3 UK I X6 5 26 5 AR 7 B ROR IR AR . HPV
37 43 U AH Bb A 38 0 A i R0 £, n] HERR i A
TR0 530) B ok s A B B B R X AR AT HPV

B UL R {3 G B T LA v AU AR, ST LA
WD BB T B0 AN 1 S R R e st i ) 2o
R HX T O A2 B3, FL HPV R 25 SR xf
s R ZR AT M 28 56 FE 22

WFSE & BB R 10 & A 90% 2647 #5-5 HPV JEK
PR, — I KA T R SRR, 13.0% 1Y
figfe TR 240 96 RN 28.2 % 1) 5 UL B 3R e HPV B
FEAk T H L HPV A 1T 68 2 U 45 3%~4 % (1) 'F 33
e HETFR O 20N, A © s FEE Y
B XT s fe B HPV IR G 19 0 A 7 58, & 1%~
2% 53R E G HPV B e A G ny s s o AT
5% R I B B R E AT 2.45% Pk TR 590 B 1R R o 4
5 DL g5 AH — B, TR S A Y R
A 5.67% 1) i i A g A i, H B T & AR A
AL AHEIEIA N X G A HPV 1 15 S
AR R AT/ WL RS B RGN, T LA B 22 R A
I DR W4 A BIL 2, T IR I DR 68 50112 W " 50 9 1)
WEFBE

TEXT HPV /2D DL 7Y 43 B A 58 v, 3 2 B 8
Ffr /b LA R G . S5 ENAMFR AL, B =
A% 285 ] HPV 21 43 BLK GEAS HH HPV BRI
A7 37 43 BRI, B 2 43 A9 251 4] . Igidbashian
SN HPV 37 (9 F 3 1 B S WF SR 3R W, 31.1%
B AEF A HC2 K il /= fa Y HPV B 1 45
o A3 45 1 B £ 8 HPV B AL 3] /0 DY A
HPV69/71 [HYE: . Petry 25 ' 1E 371 {4 & S (R &
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W B 31 0 i 1 HPV RGN 485 SR A B i — 2
K % 304G /0 ULAE Y 1 45 HPV53 (1 5l HPV71 % 3
B HPV73 B4 . DL EWFSR R0, HPV BRI 1Y
B A P, A7 E DR ARSI 53] B R 1T 3 B0 HPV
Ao AR B, 25 A 5 AN ) 14 20 D S 75 78 550 25 A
6], HJF A 0] B85 HPV 4070 19 M s R 15 & HPV /b
DT RS () SR G A I /MR A OC  (HARIE T T
B S BB TP A AE HPV /b DL R AHIF 5T %)
S0 ASCUS J DL A8 35, LU B4l gy 3006 f8 3
FSEIEE), JERY HPV RIBIA 2 2| H £ i R
R, Al UHEN HPV /> UL AL B8 3% A HPV & &
RSB R AR — R B | S R S AR
KAEMRHZ —,

AW FEATS A 159 515 8095 A8 f8 34 A A HPV
&Y, H HPV YR B DL R RRIR 1) A R ML AT 75
E—2L B0k . LR E A R S R %
Y1 i gk /b Bl 7 ) A0 R A7 A ol A IR
S5 2R T AR B A DG, AT R R e EE
A T BCIE HPV B L BT 808 S A 6, HPV
A I 8 X6 5 5 9 PR W v AT A R BR 1, 7% I R
AR S — 25 58 R A B B () B LA

ZE B PR ARWESE N HPV “ BRI 1 ' S0
AIRE A 2, 1S B0 WS FR T S ) R
IZINSR AT A o B E AR 0 Ty R kb o Si b, R
A7 7R HPV R 5 35000 B S0 & A 10 R IR 3L
AL, ¥ T KT FIRAMSE . X HPV
1000 45 SR Ay I %) s AR A8 R AT 0 DL A Y
Rz I, 2 XoF S A Ok B A RN T R R RS R
() R R 12 W7 TR 9T LA B o Bl U B AR b T
A

B2 3k
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6T fi NMDA % 4 NR2B WV 3 &F &F 2% I Je it 52
TE RIS M iHE 58

HRER MM EHRHE HFHE RRA

[ ZE] B HF5E T i NMDA 32 1k NR2B W5 X 67 2% K JE il 52 I i s . F5 3%
32 HURAFMEPE /N BENL A 2 41, 4L 16 H, A 4/NRUR FHTE H 381k fe R i 5 A4 BER K B 41/NR 2
TS 2K JE S EF SR AR 37 /0N RS RY , I3 e A /N BROD LA 8 A2 S S5 10 (i B A J S S s AR B
ATISAE , [F A BT 1 2 X NR2B K& PRI IO BT 1 siRNA . X &7 25 K it 52 /5 U P9 13 25 siRNA -
NR2B Ji5 , 5l &7 2% O JE s 32 /0N B A A2 S 5 ] {1 B B Je Sz v AR 30 , [R) B3 3ok RT-PCR | Western
blot B AR HTEF 27 KB T 32 /N NR2B WAL SRk K2R fk . #ER 5 AL, B 4/ WA 2
ST 0 R PG e I S (A B R 6 (P<0.05) . 18 1 RT-PCR % Western blot S5 & 3H, &7 75 K Je
it 52 /N B NR2B W7 52 357K FTF(P<0.05) 3 4% siRNA-T 885 N 13 587 2% K T 32/ UG L siRNA-1 A i
F AR ET 75 K e Mt 32/ UG B8 1 fA 41 405 NR2B 1Y mRNA 2 & H /K (P<0.05) . i i RT-PCR K
Western blot 525 & i, siRNA-1 X 6 75 £ 401 }2 (19 NR2B 1) mRNA K 28 (40 1 8 R B 4 (P<0.05) o
EF 25 KT 22 /N UL Y siRNA J5 L &7 258 K ST 32 /N B HLBE 4 AL S5 5 1 (i B A Je S 55 10 11 0k 2 o T
B4l (P<0.05). #5it A #6% i NMDA Z 1K NR2B W.4: 5 4725 K J& i 32 T2 i 2% VA ¢ , Wk iy
NR2B W5 /K- 1] REHG 5 &7 75 K e 1 BUR AR

[EgiR] HHEI5 M NR2B WAL ; 4725 KJEimt 2

Effect of NMDA receptor NR2B subunit on the tolerance of sufentanil in spinal

dorsal horn
ZHENG Xiaozhen*, MAO Shanshan, REN Yifeng, HAN Xiaodi, SONG Junjie

(Department of Anesthesiology, First Affiliated Hospital of Henan University, Kaifeng, Henan, China,
475000)

[ABSTRACT] Objective To study the effect of NMDA receptor NR2B subunit on the formation of
sufentanil tolerance in spinal dorsal horn. Methods 32 adult male mice were randomly divided into 2
groups, 16 in each group. Group A mice were injected with normal saline subcutaneously daily , while group B
mice were subcutaneously injected with sufentanil to establish sufentanil tolerance. The mouse model was
validated by detecting the mechanical withdrawl threshold and paw withdrawal thermal latency of mice. At the
same time, siRNAs with better inhibition effect on NR2B gene were synthesized and screened. After intrathecal
injection of siRNA-NR2B in sufentanil-resistant mice, the mechanical withdrawl threshold and paw withdrawal
thermal latency of sufentanil - resistant mice were detected. The expression levels of NR2B subunits in
sufentanil-resistant mice were analyzed by RT-PCR and Western blot. Results Compared to group A, the

mechanical withdrawl threshold and paw withdrawal thermal latency of mice in group B was significantly

EATA . TH L SHEFRELEAHTA X (15A320054)
Ve A5 T K% — W B ERREA, 7 d, 73 475000
*3EAAE F  FRZE IR, E-mail : hedazxz@sina.com
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decreased (P<0.05). The expression of NR2B subunit in sufentanil - tolerant mice increased (P<0.05). After
intrathecal injection of siRNA-1 into sufentanil-tolerant mice, the expression of NR2B mRNA and protein in
spinal dorsal horn of sufentanil - tolerant mice decreased significantly (P<0.05). RT-PCR and Western blot
showed that siRNA -1 inhibited the mRNA and protein of NR2B in spinal dorsal horn cells (P<0.05). The
mechanical withdrawl threshold and paw withdrawal thermal latency of sufentanil tolerance mice with siRNA-1
intrathecal injection were significantly higher than those of B group (P<0.05). Conclusion The NMDA

receptor NR2B subunit of spinal dorsal horn is closely related to the formation of sufentanil tolerance.

Decreasing the level of NR2B subunit in vivo may enhance the analgesic effect of sufentanil.
[KEY WORDS] Spinal dorsal horn; NR2B subunit; Sufentanil tolerance

B 25 K JE 2 G2 it 208 MR 0 H TR B 24
Yy AB A I [E] B JS 23 5 7 A T 32, DT 6 i
HHRmES SRR EARERY . ©F
5% & B N-H 3 -D- K |14 2 12 (N-methyl-D-as-
partic acid, NMDA) Z R fER N #h &2 & L % il
A IR K e A o A% 3 A A B e B AR b R
FHEE/EM® . NMDA 5% {4 2B (NMDA receptor
2B,NR2B) & NMDA Z K1) — N HE T, 25
A JEI IR SR AZ A O R AR G B Y A S i i
YT B, FT AR 4 A8 A 1) 7 A B e AP o i B
IE R AR R, B P A E5 FLIR B AL/
L2 8 PN 7 S0 NIR2B 37 366 i) o 56 M 4 ol 590 5 /D
SR s N A B S 0 5 1) B 5, $2 7R NR2B £ 36
IR 5598 i S e A e R DA S . BT
NR2B K& A IR TR &7 75 K e it 32 v i /E 4 4%
o AR PRREIAR SN G WO 0 38 1 BT X NR2B 5 K]
A R siRNA , 28K H 5 9 13 5% siRNA 3 A&7
7% K e T 52 KA /N BRUAA P, B 5 6 6 7 1 NR2B
FIR K AEET 75 KIC T 3298 Wb i VE T, S e
18 P B AR A AR TS BT A 4R It B 0 R R S ik
e TN

1 #R5FE®

1.1 /N 37 B AR )

PEFE 32 H Wistar BUAE HETE /N B, 6 H WA
SEER A G YA R IES S SCXK (#7)2014-
0001, /MR 7 200~310 g 11352 10 hy (24+
3)C, =M E R 60% LA, HiFE HRBER T,
AN H RIRE . ANREENL N 241,358 16
F A AR R EF 28 KC AR 32 % B8, SR FHZ H s 3
P EESTAEBRER K S 1 R 1 mL, BRI
0.1 mL 751505, 3k 21 Ko B 4R A Kb 4 vk
28 J N R SRR, RS 7 5 (mL) 5% Y

A LTS A PR K AR FRAR TR
1.2 EP2FRJE 52 /N BB T4l
1.2 DU 2 T (R A I

TEE 5K 10 K (15 K .20 K .25 K .30 KHf/)N
SUB T AL ISR N, >R H 95 75 27 4k 22 (VonFrey
212 ) XN BURS B BILAR R I i (3K, 75 /D BUE
N3 KI5, 36 TR 41 2 2200 30 N UG LIS, FRak
B3 s 22 A, R B th /NB R B IET B 30 s,
A /NRR A 5 UL 48 2 RO, 4258 B 1N
AN I YR
1.2.2 A4 R RS I

TEE 5K 10 K (15 K .20 K .25 K .30 KHf/)N
BEL A B0 S A 3 S 11 B B A% - v, S 56 i)
FRLE I FABE 15 min, P85 Y6 VR 5 A 95 5% 388 Al =[]
R B, ORI /N B P 46 2 B 7, A o 3 U/ ER
{18 AT 3 4 P 0 PRI R 0 S8 407 % s [ ]
715 min , AR EBALIE] B 5 min,  FR] A 2 AR
W48 I sh 6 TR R G 2 /N BUR AR 46 2 R R (]
PR RS /INER 30 s TERCI , W45 1k FR G, A H/I
BRI 3 UK o BRI i B A A S B o AR A
—#,
1.3 siRNA-NR2B X # £ 15 /i 4 il NR2B 5 [H 1)
1.3.1 siRNA-NR2B ¥ & WL RIAR SN i

MR 45 /N B NR2B 3t A 7 51 Fl siRNA 3231 T
HL T4 % NR2B 11 siRNAs , B b 1 8 3 24 Wy 3
RA PR E A B, BT 3 A4 siRNA 781 IF i 31
FHRE R TR AZ FE R, TR I — 4 & 4 A e 3
i TE A siRNAs AE 8 B PEXT IR . R H & 10% i
4= 1fiL 35 DMEM 5 73 HE 35 52 B #E M 4 i (0l A
FiBFERAEDRIEARAR), & T 37C 5%
CO. 55 FRFAHG 77 o BUORT B0 K 1 4t Jif 22 b = 12
FLAR , 1% 20 B 25 B 3K B 50% I, % 20 i A [) %)
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siRNA Ab ¥ | 27k 20 nmol/L , 3% i BH B F g Jii {4
et Bf siRNAs , I 55 Je AR 755 375 B 15 fA 4 i,
k1,

%1 siRNA-NR2B HEF7I
Table 1 The base sequence of siRNA-NR2B

G B P51 (5-3)
iR ERapi GTCGCACGTCCACTGCACGC
SIRNA-1 GTCACTGACTGACTGCACGC
SiRNA -2 GCTTCAGTCACGCTCACTGA
siRNA-3 CACTGCACTGCCTGCACTGC

1.3.2 i 5 R G W eE 2P 19 )2 B (reverse tran-
scription-polymerase chain reaction, RT-PCR ) £ il
B HETT A0 NR2B FEIH () mRNA 7K P52 ]

WA X K00 A B T A AN, in A TRIZol 5
PRI 4 40 i 5 RNA, 2R ] Nanodrop 43656 BEAY
Rl RNA BT, i i 52 7% 5 5 1 cDNA . DL GAP-
DH IEPRVE NS, NR2BIEHAG|Y): L 5'-GCT-
GACTGCACTGCACTGCAC-3', K iif 5'-GCATT-
GCCTCCTTGATTTGG-3' ; GAPDH 5| %) : 5'-CGT-
GCACGTGCACGTCACTC-3', Fiif 5'-GCACTG-
CACTGCACTGCAC-3' , PCR 4 14 % & : 95T
2 min; 95C 30 s,58C 25 s, 72C 40 s, 32 MEFF ;
T2CHEAH 5 min, R 24 g iH 5 B 0 3L K A )
K-

1.3.3  Western blot £ A £ ill siRNA X # #8 i £
4i i NR2B 25 H A9 7K

WSS X B A B T AR AR i A T 1 B
HARBOR , & T 0CA M 24# 30 min, J5 L 10 000 1/
min ¥% 3 B .0 10 min, 28 % Bk R (bicinchoninic
acid, BCA) AR & (Ko MR AR S5 A
IR AT )5 Wk 5 min, ¥ HUS F IR 6 A EE£L
SR I 10% - Z kA 1R B 2R PN s T g 45 e H 7K

(sodium dodecylsulphate polyacrylamide gel electro-
phoresis, SDS-PAGE) #E i HL Ik , #8100
pg, L 120 V., HL UK [E] 60 min 26247, 7 V5 B i
YuRh RS 2 BE IS HR 1/3 Ab 45 1k H Pk o R A% 1
VBRI I 4y B 0 B % 2 PVDF I I, 45 5%

B UK B 35 AT R B 30 min 5, I LT A NR2B
HERPL (F2 1:600 LLUIFGRE) ,4CH B K, &
TBST ¥ Uk S5 i A bt BB (42 1:2 000 L i #i
B, B THRIKME 2 h, 4 TBST i U5 i ECL 1k
RGN, 22 W5 AR RS SR HIB R R 5853 A

2kt IKEAE .
1.4 siRNA X} 5 & /N AT 0 OB B8 5 /A 40
NR2B #5521

.y

1.4.1  SiRNA XFHRU/N AT

MUAR 45 JE S S B I A 2 L 1.2 25 B¢ 5 44
4 & R AR I e 2 0 1.2.2 59K
1.4.2  siRNA X #5578 /)N BUE 86 75 1 41 2040 i
NR2B 73k 5

/N BRI B L 22 A TR R I Sk b B P
B A BT f A 8L WA 1Y PBS T R, 48 T
40 FE 5 min, il A TRIZol ik 7] $2 B 4% 26 20 Jig &
RNA. & RT-PCR Kl K FUA HEEF # 41 Md NR2B
FER A9 mRNA K20 (S0 1.3.2 2 98) o [A] A
=% F Western blot $7 A 46 M siRNA X /) A i
20240 NR2B 2 UK (S W 1.3.3 28 58) .
1.5  Guit2eab s

K FH SPSS 19.0 #4: kb BRECHE | 12 R 2%
K AR + BRifE2E (x +5) , P<0.05 FnEids 22 57 B
B,
2 4R
2.1 FFIFRJCT 52N AU A 2 R S B
Ak

5 AGAHL, B NS 2 S R A 2
AT (RS I F4T A S R B (P<0.05) , L3R 2 3 3,

®2 FFHFKREMZNRBVME R RS HERD (g)

Table 2 Detection of mechanical reflex threshold in mice with sufentanil tolerance (g)

21 ) 5d 10d 20d 25d 30d
A 11.26+0.34 11.31+0.27 11.160.24 11.27+0.23 11.12+0.21 11.24+0.19
B4 6.12+0.27" 6.21+0.31" 6.42+0.26' 6.14+0.23" 6.32+0.28' 6.16+0.17"

‘P<0.05,5 A 4HAH I,



TR ST 4eE 20184E11 1 #5104 4563 J Mol Diagn Ther, November 2018, Vol. 10 No. 6 - 375 -

x3 HFKREMZ/NREHER RS HE®RN (s)
Table 3 Detection of paw withdrawal thermal latency of mice with sufentanil tolerance (s)
iRl 5d 10d 15d 20d 25d 30d
A4 8.12+0.23 8.23+0.19 8.07+0.18 8.26+0.19 11.12+0.21 11.24+0.19
B # 4.17+0.16" 4.09+0.14" 4.08+0.12° 4.16£0.13 4.21+0.14" 4.18+0.13

'P<0. 05,5 A4l L.

2.2 siRNA-NR2B X| A 8 75 f 41 il 1) NR2B %t
FEIR I IR

¥ siRNA-NR2B #% 44 ¥ £ 15 /f 40 M )5 , 38 3
RT-PCR  Western blot SZ 5 % P, siRNA-1 X & 58
5 F7 20 L () NR2B 11 mRNA Kz 2 [ 300 11 2k SR 4
(P<0.05), WK 1,

A B
’\Qﬂg* N DD
AN Y o
NI LALA
" e T EFS
:% 1.5 200 |==— - - NR2B
=y 140 s
-E 1.0 100 | w—
= 80 |-
z 60
b 0.5 50 -
m 4() [w—
g 00 — 30 [we= - @ | GAPDH
&- N 9V
AN . . %
A N\ %Y’ QY’
: ; 20) [w—
& &

A EHBETS 0 A0H H NR2B ) mRNA A XE K, 5 B0 % HEAT L
* P<0.05; 5 siRNA-1 1M H, "P<0.05; B : ## 75 /A 41 i - NR2B
HAKF
B 1 siRNA X & 3T f 20 A NR2B R34 B 7500
Figure 1 Effect of siRNA on NR2B expression in spinal

dorsal horn cells

2.3 FFIYKIETAZ /N NR2B BE K 8 1 4
i#i7 RT-PCR [z Western blot 356 & B, 4745 K
Jeit 52 /N NR2B 5 3Rk 7K P T (P<0.05) 544
SiRNA-1 2885 N E S ET 25 K e 32/ NS , siRNA-1
A 2 AR ET o8 K e A2 /N BB BT M A4
NR2B B:A 1) mRNA K45 K- (P<0.05), LA 2,

A B
R
e
DI N
o kDa P»’%%X)’”ss"*ﬂ
15
X,
i 200 ol e == | NR2B
= 140 pu—
= 1.0 100 pu
i; 80 = 1
205 60
£ 05 50 jumm
m
8 40 o
£ 00 30 e WS | GAPDH
20 |

A BB A1 NR2B 9 mRNA A% 7K, 55 B 2% AR HE
#P<0.05; 5 siRNA-1 1M1 H, "P<0.05; B: #4715 /1 40 )d /' NR2B
HEKFE.
B2 siRNAX/NREBES A AR NR2B RiZHIR200
Figure 2  Effect of siRNA on NR2B expression in spinal dorsal

horn cells of mice

F4 SIRNABEREEFFREMZ/NROVNMEERFHREZL ()

Table 4 Changes of the mechanical withdrawl threshold of mice after sufentanil tolerance after siRNA transfection (g)

45 5d 10d 15d 20d 25d 30d

A4 11.32+0.25 11.24+0.32 11.26+0.35 11.26+0.28 11.12+0.21 11.24+0.19
B4 6.12+0.27 6.21+0.31 6.42+0.26 6.14+0.23 6.32+0.28 6.16:0.17
siRNA ZbHiZH 9.23+0.24 9.16£0.19" 9.26+0.25" 9.17+0.22" 9.21+0.23" 9.16+0.17

#P<0. 05,5 B AL,

2.4 siRNA-NR2B X &F 2% K J& i 52 /N B A/
EF ISR IC T 2 /N E5 YL siRNA 5 KT, 8725 K

Je it 32 /N B LA 46 2 i B B 2 = T B 4
(P<0.05) ; &F 25 K JE it 32 /0N B0 30045 1 S 55 18 1
BEBET B4 (P<0.05), W34 .35,
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®5 SIRNABREHFFARMZ/NROAEERSFHEEZWL ()

Table 5 Changes of paw withdrawal thermal latency in sufentanil tolerant mice after siRNA transfection (s)

21 51 5d 10d 15d 20d 25d 30d

A4 8.25+0.21 8.18+0.17 8.13+0.23 8.09+0.24 8.170.16 8.31+0.26
B4l 4.05x0.12 4.110.13 4.130.14 4.1520.09 4.09£0.12 4.17%0.11
siRNA 4b P 21 7432027 7.37+0.24° 7.4120.19° 7.34+0.23° 7.35+0.29° 7.34+0.22°

#P<0.05,5 B AL,

3 itip

I A =7 v Bi] | 28 25 ) 0 2 il KR A
HEMAE AR TR I 2R 2 ) Ktk
itz R ERE G R, -2
H itz mE" . A kBTN KN
i T 25 K e T A2 ff /I B A6 o 3k 8, 24 %/
B 28 73 & 1) SR TR (—Ff NMDA A2 (R 45 4 71
AT 1R e R AT Xie 551k B NMDA
2 A o nT A BT R SR 2 it 2z 1 kR
NR2B W 5& i NMDA 32 {4 (%) 1 22 20 2138 53, X T
B SN AT R AR B A S . L,
H NR2B W 5L % &F 25 K Je fiif 52 % i /6 F L A Bl
Tl IRIGIT IR YT &7 25 KIE i 32 , $2 55 25 9 1 REL0S

AT L SR H s 38k B T ST 2R R
JE B 5 15 ST AT SR K JC T 32 /I8 FRASEAY 3l 5 AL A
9 125000 7 /0N BRI 0 B L B BT 2F KJE i 52 /1
FUBIHI A ST iR T, NMDA 22 13805 J5 a2 4l 41 i
WY Ca™ BT KV LT, i NO 1A B, 580
B4 AL i B B AR S A AR AR OR
NR2B W3 5 &F 75K Je i 32 8 i % YA ¢, al LA
HX 0 22 22 G0 T 8 67K SF- NR2B 3V AR/ B8 B 5
SAE BB R R Az R R A EEAEN .
NR2B i 3 AF 5 NMDA 52 {4 () 5 54 5843, /v
SRR LAY U SNOK kv N D N e N R E e
MG B M8 B KO B B 1) A PN I T
TG ARG T 25 1 0 22 5 R RO AR R 1
— AR NR2B W SE 75 PRI 8, Sl A S5 5K
HU 0 — 254 6T 25 K e it 52 AT B, 29 428 P
il NR2B WV 36 36 14 1T B2 IR 97 WK I 25 W it A2 19 A
LG

RNA T H AR JE — ] 4 S v i B i
PR % 3k 19 A6 W H R, AT ke S BEL BT H 19 35 TR
S RS AE R T IR A BUE X NR2B 19 siR-
NA 5 18 1 i 38 3 38 & BL siRNA-1 1] 45 %4 # 1fl
NR2B WA KB Ko FEL T &5 KIE T 52 /N
siRNA-1 J5 & BL/N B MUK 4 F S S5 130 1 R 4 4
RS EREY R E L, Se AR -2, [
i 38 15 RT-PCR . Western blot 52 46 %& ¥ NR2B 1.
e F IR TR, 4278 NR2B W3 £ 35 K47 55
KIC TS 52 %6 YIAH &, iX 7] e /2 fH T NR2B 34
SR UEZY R KL SN D% & E Sy & Gl s
I 00 A 22 T AR T AR DI Re I 59, i AR —
OB A ) NR2B E 335 M 35 A A e R 1k 16
i X A 28 PR ) IR A B A T A S AR
T NR2B 1 3 26 35 7K S 47 25 K e it 52 T 1 i 5%
M), ) s 4G 0] NR2B IV J () 9 i Ak K 7, LR T
4 1T b 43 BT NR2B IV 56 X 44 28 5 V8 45 B9 4
Martel 253 53 # N 1 5 NR2B-iRNA #4145 5615
i NR2B 1Y) mRNA Rk, 25 B 5 T A0 28 5|
T R I, 22 NR2B 755 B K E 5 EPE(E B,
A 3 LA K i o 500 7 A e R R dE AR .
Nakamori 25738 17 2l 1) 52 56 % 0 NR2B W 3 7F 146
BEVERSBURAE G W] 92 i, O T e 0 12 s
AR RAER . AT i iRNA THEH AR &3
T 1 NR2B WK F- T B 5 AT 22 i 7 28 KJe
it 3 I B, $275 NR2B W2 1] fig 29697 &7 25 e iif
Z IVE FHAE A5,

2k b rik , NMDA 2 {& NR2B V. 3 /K °F | T}
AT AR &7 25 K JE it 52 BB B, 3l 4 siRNA £ A F
Ik NR2B 3L 323k )5 W A SR SR &7 S5 KTt 52,k
O T U B A T O A (A S AR B A ST B
SR
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e/ ifE EGFR . ALK F1 ROST 3 P &5 75 1 Be
588 AL B

Epd KAE ZEHE B AF*

(# ZE] BH# WF52AE/D Al (non-small cell lung cancer , NSCLC ) f 345 Hp 3 7 A K [H 152 &
(epidermal growth factor receptor, EGFR) . [H] 2 ¥4 Ik ") J82 ¥ iff (anaplastic lymphoma kinase , ALK ) 1 C-ros
JE g FE IR 1-32 AR % S R 8 il ( C-ros oncogene 1-receptor tyrosine kinase , ROST ) 3 3l 3 K S5 1 (14915 0 S Iifs
IRIGEARRAE . AR BT U438 KAE 5 — M BE BE 116 451 NSCLC 11 PR Jp5 B FEORE, SR 9 1 BT
AR RGN 3 Fh K B HE R O O, S T S IR BRI DGR . R 116 il NSCLC 7,
EGFR %% % 36.2% , Exonl9 del 1 Exon21 24 fiz ¥ UL (4 2 Fft € & , EGFR At i BUHE 58 78 50y
71% o AELNE IR B E R EGFR 1 58 48 R, 735 0 52.3% . 45.2% o ALK Tl 45 %% X BH % 5y
6.9% ; TEAE WS /N T 60 % 20 7P 1 KA SRS, N 13.5% o ROST Bl 35 R B R 4.3% , 19 %% 4 T i 0
FIMe 3 NSCLC [ 3% o ARFFELH 11 WY EGFR Fl ALK 578347 1 4] . EGFR Fl ROST Z7E 347 1 441,
#5if NSCLC ' EGFR 7258 ALK fil & SEPACH UL, ROST Al LRI A 0 L, 878 % R A F 4otk A4
B R B R s NSCLC SRS E K S T AR a0 B R R AR AR AR A P ] i B EGFR 1 ALK 5L ROST %%
ARIAT RS T RIS 4 Z2 DR B R IBC A Al PR aiE NSCLC 24T im 29 I iRy r AR BB E L.

(IR ] AR/ ; 2 AEREF20K; MR Pk R 5 C-ros [ B ] 1-32 (A 1% 24 R
s Mfrers

Combined detection and coexistent genetic mutation analysis of EGFR, ALK

and ROS1 in non-small cell lung cancer

LI Xiaofeng, ZHANG Guanjun, WANG Yuanyuan, YANG Zhe, LIU Xi*

(Department of Pathology, the First Affiliated Hospital of Xi’ an Jiaotong University, Xi’an, Shaanxi,
China, 710061)

[ABSTRACT] Objective To investigate the characteristics of epidermal growth factor receptor
(EGFR) , anaplastic lymphoma kinase (ALK ) and C-ros oncogene 1-receptor tyrosine kinase (ROSI) driver
genes alterations in patients with non - small cell lung cancer (NSCLC). Methods The clinical and
pathological data of 116 cases of NSCLC from the First Affiliated Hospital of Xi’an Jiao Tong University were
analyzed. Amplification refractory mutation system was used to detect the alterations of the 3 driver genes. The
relationship between alterations and clinicopathological features was analyzed statistically. Results Among
116 NSCLCs, the EGFR mutation rate was 36.2% , Exonl9 del and Exon2l were the most common 2
mutations, the double mutation rate was 7.1%. The mutation rates of EGFR in female and adenocarcinoma
patients were higher, with 52.3% and 45.2%, respectively. The positive rate of ALK fusion gene was 6.9% ; the
incidence was higher in the group of younger than 60 years old, at 13.5%. The positive rate of ROS!I fusion

KA @ B R AL AT R AR B (2016KW-001,2015KW-030) ; [ & 4 A+ 5 3 K BF 5 K&
#%]R B (2015SF128)
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gene was 4.3% , all of which occurred in adenocarcinoma and advanced NSCLC patients. Interestingly , 1 case
of a rare case of EGFR and ALK and 1 case of EGFR and ROSI mutation coexisted were detected.

Conclusions

EGFR mutation and ALK fusion gene are more common in NSCLC, ROSI fusion gene is

slightly rare. Mutations often occur in female, younger, and adenocarcinoma patients. NSCLC-driven genetic

abnormalities are not absolutely mutually exclusive, especially in young patients with the presence of EGFR

and ALK or ROSI mutations. The combined detection of multiple driver genes at the early stage of treatment is

critical to the multiple molecular targeting therapies for NSCLC patients.

[KEY WORDS]

Non-small cell lung cancer; Epidermal growth factor receptor; Anaplastic lymphoma

kinase ; ROS proto-oncogene 1-receptor tyrosine kinase ; Coexistent genetic alterations

it 98 2 tHE S 1w DR M R 2 — R
FEREFE TR A B A o Hrb /N 4 i 98 (non-
small cell lung cancer, NSCLC) 2 & iili %8 B9 75% ~
85% , R sr B E wiZ it O o iR i, 5 AR 773 %
R, AR RBEE NSCLC £ Ak sh 3k K 51 1 &
B, N3 B2 A K I 32 14 (epidermal growth factor
receptor, EGFR) 575 | [8) A% 4 bk E4 9% 384 ¥ (anaplas-
tic lymphoma kinase , ALK ) fill & 3L [F F11 C-ros Jifis Jik
1-3Z 1A 1% 22 iR 1% 1 (C-ros oncogene 1 receptor ty-
rosine kinase, ROST) fil &5 34, LLEATIE A 40 F 41
U 25 )RR TR T RO RE O RSOV ER 1)
Rkt T B F W HUS A2 6 NSCLC /Yl IRIG YT
it A B R SrF-5E 2503 T B AR

XF NSCLC 2 547 5K 3y 3 PR G 0 2 A 1 245 4
TRITIEERE" . BRAE R 2T oA fili s 5K 21 5 (]
[ S R4 0 B A, B AR E OAT g AT R — A B
R R SRR A /DB R ARGE T EGFR
ALK 5875 A7 () NSCLC g 1, 1 FH ALK il
FIZIWia 7 vl B X 4 R 1) SR A AT i
b, & N AMYIL EGFR F ROST A7 58 28 [ U AE A
ZHRIE"  ABFIER Y SR 5272 22 48 (ampli-
fication refractory mutation system, ARMS) J7 % , %}
VU 22 383 K 55— B R B2 B 116 91 NSCLC f8 3
17 EGFR (ALK F1 ROST 3 R G Ar I , 4347 3k £E 5K
Bl R L SO D I I A BRRAIE , B FEAR T
NSCLC R 5l ] 57 15 S I PO BERFIE Y S R
PRI B R 28 A8 1 B M S 5 A8 AP o, AT
22 0K B e PRI A5 Al 1) 3 S, Rl R NSCLC B
DK Bl PRI 0T H A e PR ER S 30K

1 #RERE

1.1 MR
4 2018 4F 1 H & 2018 4E 5 A P15 243838 K

75— W DR B WA A B, AT B P T A TR
R B8 M T BRI 2 R, 9 T BB 2 NSCLC
R R B0 A I 2 SURE R | T AR L R A AR
Al PR BERE , BE AT [ B B 58 20 B o B 2 3K
Be fE P 5% o fhofe , OF A4 8 3 s Jm B

=1
Al S o

FIT A 9N 3 TE B 12 T 28 A 2 32 I 2 R U
AT ZI0RTT o ARPE A - 21 Y S s
HAfb e e 25 L 43 IR 2015 4F i 5 10 A= 40 41
(World Health Organization, WHO ) ili it J& 43 2%
b fE 3 4T NSCLC 73 2K #F 58 L 94 A 116
NSCLC, % 1 44 1] (37.9% ) , ¥ 1 72 4] (62.1% ) .
B AEY 28~86 & P HAEIE 51.2 % JCWAE B
61 %1 (52.6% ) , A WA 8 55 41 (47.4% ) KR J&E 93
1], SR A0 e 21 ], B AE S Vs 1 48], R R B
FESE 1. IR IRAMA T~ T 91AY 20 61 (17.2% )
M~V 1% 96 41 (82.8% ) (£ 1) .

12 Hik
1.2.1 ARMS ¥l EGFR ALK 1 ROSI %87%

IO A 21 4 wm D) Fr 5~8 5K,
A 24~ 1.5 mL EP 45 . Wil 5, 4351 4% B8 Amoy-
Dx FFPE DNA Kit i 71 & (& ] 3 F8 A4 A R A
7)) #l AmoyDx FFPE RNA Kit i 71 & (J& ] 3L ik
YA B A D) Ul B A5 52 BOCA W BR AR /9 DNA I
RNA. ffi i Q5000 % #& %5 4 4 % ot B it
(QUAWELL 7 Al , 32 [E) KU o7 # B DNA Fl RNA
FE S B BT AR BE . % ARMS 53, R HH ADx-
ARMS- A& EGFR H: A 21 g 28 #3850 & (&
P EA YA R AT FEELR) DNA B & 1T
S 9 6 1 3R A i A X (quantitative real -
time polymerase chain reaction, qRT-PCR ) J&Z i & &
(A HC B, FIIFH CFX96 %¢ )t % & PCR {¢ (BIO-RAD
oNa), D) PEFT EGFR JEN 5878 K . 2K ] ADx-
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ARMS-ALK + ROSI H:H il & B4 46 R 50 &5 (5
ISR A A BRS A ) L B RNA RE R 17 380 7 o)
53] cDNA , F-H HZ iR F) & 4T ALK \ROSI il &5

FLIH Y QRT-PCR AN o 5255 [7] Ak PE 48 BH A4 A0 S 7
Xt IR 1) B U A A A R . B A
AIRAEFTIN L 1,

F1 PHEEARRERL S ERN NSCLC HIIRNEE K RIELE

Table 1 Detection of the driving genes and mutation types of NSCLC by amplification refractory mutation system

S IR B 3 A RAFHTY
EGFR J£ R 5875
Exonl8 G719A .G719S .G719C
E746_A750del (2235-2249dell5 | 2236-2250dell5) | L747-P753>S . E746-T751>1 . E746-T751del .
Exonl9 E746-S752 > V | L747-T751 > Q |, L747-E749del . L747-S752del \ L747-A750 > P | L747-P753 > Q .
L747-T751del \L747-T751>P
Exon20 T790M .S7681 .D770-N771insG
Exon21 L858R \L861Q
_ EMI4 Exon6/13/20-ALK Exon20 , EMI4 Exonl4/15-ALK Exon20 ,EMIL4 Exon2/3/17/18-ALK Exon20 .
ALK A 2

KIF5B Exonl7/24-ALK Exon20 .TFG Exon4- ALK Exon20

SLC34A2 Exon4/14 - ROSI Exon32 ., CD74 Exon6 - ROSI Exon32., SDC4 Exon2/4 - ROSI Exon32 .
SLC34A2 Exond/14-ROSI Exon34 . EZR Exonl0-ROSI Exon34 . CD74 Exon6-ROS1 Exon34 . SDC4
Exon4-ROS1 Exon34 . TPM3 Exon8-ROSI Exon35 . LRIG3 Exonl6-ROSI Exon35.,GOPC Exon8-ROSI

ROSI & KA

Exon35.GOPC Exon4-ROS1 Exon36

1.2.2 ST

K SPSS 22 AT 4 it o b . LAk 3
X EGFR ALK .ROSI 5% 5 NSCLC £ # lIfi IR
o PR SR S ZR I, SR 7 K9 B Fisher B DIAE 3
AT AT R P AE, P<0.05 N 2 3 A 5t

2 &R

2.1 EGFR K:H%48 | ALK 3 ROSI il & B RUERF

116 ) NSCLC ' , 42 ff] % 4= EGFR % 7%
(36.2% ) (¥l 1,3 2) . H " Exonl9 del 23 i,
Exon21 L858R 12 fi] , Exon21 L861Q 2 i , Exon20
ins 1 {9l , Exon18 G719X 1 4|, EGFR ) . T X %€
A3H(F3,E2),

116 5] NSCLC 7, 8 il & 4= ALK & [N & HE
(6.9%) (% 2) , ¥ ALK Exon20 5 ik iz 3h ¥t 4%
FH ¢ 25 3 4 4 (echinoderm microtubule - associated
protein-like 4, EMILA4)Exon6 13 .20 ¥ &5 g5 . 1M
TE EGFR 227 MY 74 B 5w, 7 ] f 3 ALK

Amplification
7000 % ......... ........... e .......... ......... .....
6000 £ ... ........... .......... .......... A, .....
5000 F.......... PO COPHVER R — S T ]

o 4000 4 : i ;

2 3000 ... L .......... LS D .....
2000 £ iiin . T Y 4F J 2 s s RIS
1000 $- : . ;

S S
0 5 10 15 20 25 30
Cycles

1 i %; BR EGFR Exonl9 del REPHE
Figure 1 Amplification curve shows positive of EGFR

Exon19 del mutation

flE R BH M , PH M R A B 3K 9.5% o

116 5 NSCLC 7, 5 i & A= ROSI & [ & HE
(4.3%) (£ 2), HH ROST Exon34 J&[H gl & 4 ),
ROS1 Exon35 # [ fil & 1 41 . 17 EGFR 2 7% Fl
ALK Bl A 55 IR 34 50 B 1) 67 1 #8345 81
ROSI filEFEH, PP A 1S 5138 6% .
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2.38%.2 38%

® Exonl9 del
® Exon2l L858R
® Exon2l L861Q

4.77%

= Exon20 ins

® Exonl8 G719X

® Exonl8 G719X #l Exon20 S7681 X{ %74
= Exon19 del fil Exon21 L858R XL %¢ %

= Exon21 L858R Fil Exon20 T790M #5875

B2 42%) EGFR R%E NSCLC &% EGFRMNBF
REZRTEE
Figure 2 Mutation rates of EGFR exons of 42 patients of
NSCLC with EGFR mutation

2.2 EGFR #5748 ALK 3 ROSI Fl4 3 Sl
PR B A AR D1

EGFR S AL A TP IR AR %0 52.3%,
BT AR R B 26.4% (P=0.005) ; 1 I 98 (%
EGFR (/) 578 FH 45.2% , T 1R 20 o 98 25 HoAth AR
i BB A WL EGFR 2275 (P<0.000 1) . EGFR 7%
FEER AR WS I R A A T I 25 e ge
2 L (PEAY 50 0.218,0.973,0.902) (£ 2).,

ALK fl A SRR /NT 60 % 4 i e A 5%
H13.5% , 5 T3t 60 % 4 H 4 1.6% (P=0.032) ,
AL, ALK TE BRAF I 4045 )5 T B¢ ROST filG 52K S

%2 EGFR.ALKF1ROSI EERE 5 NSCLC I FRFEHIEH X R

Table 2 Relationship between EGFR, ALK and ROSI gene alterations and the clinicopathological characteristics of NSCLC
EGFR [n(%) ] ALK [n(%) ] ROSI [n(%) ]
n Pl P Pl
(+) (=) (+) (=) (+) (-)

PSR 116 42(36.2)  74(63.8) 8(6.9)  108(93.1) 5(4.3)  111(95.7)

W (Z)
<60 52 22(423)  30(57.7) 0218  7(13.5)  45(86.5)  0.032  3(5.8) 49(942)  0.812
=60 64  20(31.3)  44(68.7) 1(1.6) 63(98.4) 2(3.1) 62(96.9)

PES
7 44 23(523)  21(47.7)  0.005  5(11.4)  39(88.6) 0268  2(4.5) 42(95.5)  0.923
% 72 19(26.4)  53(73.6) 3(4.2) 69(95.8) 3(4.2) 69(95.8)

WA 2
p 61 22(36.1)  39(63.9)  0.973 5(8.2) 56(91.8) 0.83 3(4.9) 58(95.1)  0.735
H 55 20(36.4)  35(63.6) 3(5.5) 52(94.5) 2(3.6) 53(96.4)

I LA 2R 2R S
i 93 42(452)  51(54.8) <0.0001 8(8.6) 85(91.4) 0353  5(5.4) 88(94.6)  0.581
HoAty 23 0(0) 23(100) 0(0) 23(100) 0(0) 23(100)

7 et
-1 20 7(35.0)  13(65.0)  0.902 1(5.0) 19(95.0)  0.702 0(0) 20(100)  0.586
m-~Iv 96 35(36.5)  61(63.5) 7(7.3) 89(92.7) 5(5.2) 91(94.8)

BE WG R A IE T E2 R LRt EE X
(%£2),
2.3 EGFR F:H4h i T W H 5248 fl ALK 5%, ROS1
il B PR A 5 A oy A

116 5l NSCLC ', EGFR 4 i T U H# 5 2% 3
i, H: v Exonl18 G719X F1 Exon20 S768I X %€ A%
1 f] , Exon19 del 1 Exon21 L858R ¥ %€ 7% 1 i ,

Exon21 L858R Fl Exon20 T790M X %& 7% 1 4] ( [
2) o [EA TR, WEFER I 1 45 6 0 47 4% 2
T 58 % H AT EML4 Exon6/13/20-ALK Exon20 fl &
F: [N F EGFR Exonl9 del TE/E 5875 (££3) . 1 il
WIAE 52 W M % B AT SLC 34A2 Exond/14-ROSI
Exon34 il & 3L [K 1 EGFR Exonl9 del 3 77 %8 48
(%£3).
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%3 EGFRWEZRT,

EGFR 5 ALK = ROS1 £ TF R H NSCLC Il FRim IR 4F1E

Table 3 Clinicopathological features of NSCLC with double exons mutations of EGFR and coexistent alterations of
EGFR and ALK or ROS1

MAVE R . ALK fili 3 ROSI fil
) [ VTN =] A ) SE A 2% 7R K F)
TS RN ARE WS HOMEL: oy gy FOPRIEER S .,
Exonl8 G719X;
1B 58 A LWFRERER BV - -
Exon20 S768I
E 19 del;
> 4 64 K& AMEMFEEKR e 0N roni=ae - -
Exon20 L858R
E 20 L858R ,
3 & 4T K AW EMERER MmN - -
Exon20 T790M
. EMIA E 6/13/
4 435 K EMEMEEER BE N Exon19 del o -
20-ALK Exon20
SLC34A2 E 4/
5 W 20 AMFUHERER BB Na Exon19 del - xon
14-ROS1 Exon34
LA 49.7% , Exon21 L858R 1 L861Q R4 4 1 46.7% ,
3 iFig

it g 4 S 1 B B R S 2 3R I R R AR T
5 e WY PE R s AR A B BOA AR & S R
PR Bl £ X NSCLC 9K ) 56 [ EGFR %6 7% |
ALK 1 ROSI fili & 5& 1 — 22 51) i 2 1R 13 il 41
il 790 25 9 09 FF e, DRI IR 43 S 1] 3R 97 B IR
ATF R, 45 4% BT NSCLC H % 0K 8l 58 5 3 1
S VT B S 1 M AN s Y R N B o
Bl T fin 5 X NSCLC £ 25 5K 2 58 PR A i i th 4L
AR 2 UK gl BB A ke 4R pE ST 50 K
Pt

EGFR J2&— Pl 32 R 1% S PRV , 2 5 240 i
B T AR 2R RN B A 2 R (E 5 3E I Y
L WFGE R PR, EGFR 3 98 A8 7 4 M e 4
s B RO AR ) & AR R R . Shi BFTE
AR B 7AW X Y 1 482 ] 5 3 BT 5T
7N, EGFR 5875 A8 WM 4 P 5538 61.1% , Ta
L R R 60.7% o AHIFFE 45 R0 i 78 EGFR
HAFELHERE DR EREG T RN R
Fh EGFR () 5878 R 0 45.2% , 1 21 151] % 1R 210
JL 9 L 1 ) R R R 1 RS TR R R R R
4R WL EGFR 7% . IL4h, EGFR JE [F 28748 &
FLAE J7E Exonl8-21, AR 4l Li 55X} 5 125 f4i]
] i g BB PR AE 9% s | 36.2% 1) & & A EGFR
&A% H. 1 Exonl9 del £ 7% 4 5 5\ EGFR 28 7% 1Y)

EGFR W RS54 5 3.1% . AWF9% 45 5 5% SCiik
38 Ko A — 2, Exon19 Hl Exon21 Jy it & UL A8 Y
2 FpAh ¥, EGFR WL EE A8 % 7.1% . EGFR I
TR ZRAEAN TT9OM Z8 48 2 fi i UL 1) AR AR P i 24 58
BN (AR R, 7 Li S g R
TE MR 2 327 i 2 R WA 1 R R T B R L R
245 2.4% 1) S & K I T790M B, E545K 3% 2 Fil it
RAS , AT G A2 32 % 2 R P 1 3R
T I 2 RS T ) EGFR L858R 1 T790M XY 58
AR 1], 3 S S G 25 S 3R B NSCLC 1 EGFR 3 [
SR 1) S P RN AR A%k

NSCLC "' ALK fil & FE N 5 % O 9 25 780 Oy
EMLA-ALK il & F£ B, 2> &8 4y ) KIF5B-ALK
TFG-ALK @& 3L A=A W& & H ]
i ALK 2 AR F7 22 A B IR AL , W0 T (5 58 %=
e 40 L PR Pan 451 F ] qRT-PCR 4%
AR A 1 139 5] v [ i AR 9 AR ALK Rl
WA, R BoR ALK @& 3L R P %8 5.1%, H
FENT 60 2 A K EFRHR 6.7% , = T it 60
B 3.2% . ALK il & 55 R BH ME 78 28 1 1
W AR St RN DR 4 30 v 1 25 S R G it
Pan %5 "' (B 58 5 A BF 53 465 SR 24 R 76 /N T 60
% B ERE B ALK Rl 5 R A AR e R
EAE I R I 75 28 J 0 7E A e R TP ALK il 5 3
DAL A A
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ROSI J& T 11 25 57 1R % 24 R Vil 1 e 5 R 32
TR % , ROST fil 6 LK 58 S0E 270 UG %
W % . 41 RAS - MAPK/ERK . JAK/STAT3 . PI3K/
AKT/mTOR , 5 2 40 H 52 B2 3 58 40 i o T~ 2 i
R ZE R BE ™', ROSI B4 JE R 7E NSCLC
o B BH A R 240 1.0%~3.4% |, % W T4 5% 6%
A SV AT 3] 9 NSCLC %, 7£ EGFR \ALK
F1 KRAS P11 19 i85 v, ROST Rl 25 DX 1 B 2
RA[IK 5.7% 1 o ARBEIE 45 R BR 5 6 ROSI
fltA LR XY 2 A T R NI 9] NSCLC J2 3, (HR
TREA AT B, 15 A e e — 20 BRUR B 1T 21t
30T

Zhang % 'WF5Y & B, 4 103 f4i] 1 [E NSCLC
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It s 0K 0y 2 DR A 0 R A LA — E R LR
ML,
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AR A, = N AMUIL EGFR Fi1 ROST 3447
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BN AR AN Y 191 35 5 Lo P iR R
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IPHRACHA . sy i 2 81 . N FL I8 w5 10 %Y
% Wy i PCR AN 5 ik it sdtsr B 3o

PR FAKE EME FARE

(5 Z] Bay @ —Foal dER B & vb IR AR R Al s R R 2 B A FL KRR
16 1 3 F 7R DNA B2 262 5 PCR KM ik ik AP VD IR A S A | 204l 2
2 8 ANFLRIRE R 16 BT T — %R S PR 5 [ 9, R 1 o [R] ARG R AR A | Al 2
5 RE 2 B N FLSL RN 7 16 T 2 B 98 PCR R R 5, FF5 R 3 550 [) B A6z 3 300 #9111 PRARAS , $FAd
H—t, #8R MEEITEMS R T, BrEsr 592 B2t PCR KN J7 3k ELAT 50 (0 1 S R ek
P, 50 BRI A 25 AT A RIBE 100%. 418 P /2 TEEOE PCR AN T 2 fE I 3 Fh
33 DR (R R | TE Aff B AR

[X#iR] ZHEIOLEE PCR; WIRAKRA,; RAfEHeE2 8 AFLLIRNE 16 5

Application of multiplex fluorescence quantitative PCR assay for detection
of Chlamydia trachomatis, herpes simplex virus type 2 and human

papillomavirus type 16

HU Tian*, ZHUO Yongguang, FAN Zugian, HUANG Yongxia

(Department of Clinical Laboratory , Qinzhou Maternal and Child Health-Care Hospital of Guangxi, Qinzhou,
Guangxi, China, 535000)

[ABSTRACT] Objective To establish a multiplex quantitative PCR method for the accurate and
rapid detection of DNA from 3 pathogens, Chlamydia trachomatis, herpes simplex virus type 2 and human
papillomavirus type 16. Methods A pair of specific probe - primers were designed for Chlamydia
trachomatis , herpes simplex virus type 2 and human papillomavirus type 16, respectively, and a simultaneous
detection of Chlamydia trachomatis, herpes simplex virus type 2, human papillomavirus type 16 was
constructed. A multiplex PCR reaction system was used to simultaneously detect 300 clinical specimens with
commercial reagents to assess their consistency. Results  The results of performance showed that the
established multiplex PCR assay had good specificity and sensitivity , and the coincidence rate with the control
commercial reagents reached 100%. Conclusion The established multiplex PCR assay can achieve rapidly
and accurately quantitative detection of 3 pathogens.

[KEY WORDS] Multiple fluorescence quantitative PCR; Chlamydia trachomatis; Herpes simplex

virus type 2; Human papillomavirus type 16

Y HR A< JFAK ( Chlamydia trachomatis , CT) 5 H plex virus-2, HSV-2) J& 5| A FH 48 R 92 B 8 W)
W N IR BOR A BT SO aE . R . A FLSK 9% 5 16 % (human papillomavirus
AR 25 A s 2 . PR Al 25 3% 2 AU (herpes sim-  type 16, HPV16) 5 5 S8 i & 1k | & i %5 V) A1

AR B ) WA A EC % 7 %] (20145008)
Ve BAn . - W4 T S R AR AL, 7, 40 535000
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KM SCHRARGE A L A 27 R, HPVI6 B B
A RE R INTE B B K N AR A R 5 R B
B NIRRT R TR R G A B
HPV16 BUE A T B i) ) —FP L5 . HPV16 %!
F1 HSV-2 p [F] Jk G a] 38 8 2500 19 SO %, &
H5EIUEMEEILERALEBEVINLRY, H
FXTIX 3 i L A 1 B0 it DR B B0 PE R A 45
N ARG HFSE, CT HSV-2 F1 HPV16 & 3 Tl 5
PRXHg R B TR KA fa % . B RTIA AR WL 3 Flo
JE AR [ s A () 238 . 22 FE 9 i PCR B R 5
Il T % L PCR B AR AR 2 M, HLA A i 8 %
AR T By SR | e T LA 5 AN [ 89 51 9 15317 TR
— AR F ] 22 AN R Ay A T RS
IR 3 XF 22 R 110 TR 252 W, i J A ) st 1) g 20>
RANHFE. Bk, ASCRIF T £2 8 PCR & CT,
HSV-2 fl HPV16 BU [ 77 k5% , B 76 g o7 [R] B PR
RTINAX 3 P 2 19 773 L I FH I PRS2 e v o

1 #RERE

1.1
111 ARACRIE

W B S O AR KR A
e R SZ AR B S AR | AR B S DR AR i AR A
i A g 585 3 AR S R 355 52 ) kg AR 5 A ) 38 o
B BER, VO IR AR SRR Lot v RS SR A PR R I
Befy g R, HPV16 B AL % UL HPV 5 K 7
R 16 B PHE TR B A AR A o I RAS D b
ARA AT 2015 45 1 H & 2016 45 12 H 20k
B A2 FIE KT 300 B . ARAERAFE T -20C,

1.1.2 FE0 S5

KR A AL B (Jb 50 ) A FR 2 w2 (K 2 DNA
WG & DP304 , Fikr /)it 42 UK ) & DP103,
A 5t B A i 22 A= ) BB A BR 23 F] GoldStar Tag-
Man Mixture (¥R %] %2 ) CW0032, BN 227 JE 5 2%
Bl Hi A RS 7] AFD9600 # R 9 34 1L . Taq fiff |
PCR JZ W& M =AW TR (K& ) A R A A 5=
o 4 HalbE RN EG T RS iR
AR A FR 2 7] 5200 Multi , PMD-18T {4 .
1.2 ZH PCRL
1.21 5N S 6

i 33 7F NCBI b4 & L% CT \HSV-2 \HPV16
W R ST I %1, B DNAstar 245 %) i 3 f 3& A
GIHEAT HE XS BT 3 X5 514 (3 1) F0AH R () R
(%£2),

®1 3MEEKHSIMFEIREFYKE

Table 1 Primer sequences and product length of 3 pathogens

e
5149 »
51975 K
AR
(bp)
CT-F 5"-TGATTTGAGCGTGTGTAGCG-3’
160
CT-R 5'-ACGGAGATCTACGCAATGGA-3’
HSV2-F 5-TGGTAAACACGCTTCACCCC-3’
226
HSV2-R 5'-CTGCGCCAAATACGCCTTAG-3'
HPV16-F 5'-ACAGATTCCAGGTGGCCTTAT-3’
175

HPV16-R5'-AAGCTCATACACTGGATTTCCGTT-3'

x2 3MREEKHEZEBRR T
Table 2 Oligonucleotide probe sequences of 3 pathogens

EIE R SR RRIRAT T 51 SR S
CT-probe 5'-TCCGCTCGTTTAATGAGTACAATGA-3’ FAM
HSV2-probe 5'-TGGAAATGTAAACACCACCAATCGA-3' ROX
HPV16-probe 5'-CCTCGCTGAAGGTGGCCGATCC-3' VIC

1.2.2 3 FMRIEIAR DNA H 9 1 By 3 A 3 R
Bk

FHFEIH 41 DNA 42 BGA 5 £ DP304 48 4L 3 Fh
JEU AR Y T Wk DNA, T 3 % 4 514 51 4 3 514 14
i JB A s B ik DNA ASEASR, I FHAH B 5 | 490 2 3

Hi8 PCR A%, PCR JZJ A% 25 pL:2xTaq PCR
MasterMix 12.5 wL, DNA #ifx 1.0 wL, I F 5]
) (10 pmol/L) % 1.0 uL, K 1 B 7 K 4 % 25
pLo PCR K RLZ&AF : 905 CHUEYE 5 min; 95Tk
455,56 CiR K 30 s, T2THEAH 45 5,40 MG ; 72C
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FEAR 5 min, 2% B R EEE I FL VKR I B 38 ORI
% PCR =Wy E 4700 e, B e ml e iy H iy i B
pMD-18T # iR sk , 5182 S 401 754 Ak, Pk
A7 520 SRy ) 42 B DU 455
1.2.3 ZH PCR W AR R &7 MLk Bbr ok i £&
) T

X} 5% ) Z 85 PCR 4 14 2SR 19 Taq W ¥k Ji2
Mg™ W B \dNTPs ¥ & . 51 971 & 9 (Primer Mix )
W B AR JORLE 5 DS HEH TR ALl 2
YR AT 2 e fHE S8 2 8 PCR VAR R 50
wL: 2xTaq PCR MasterMix 25 pL, 3 #5 Ji /A& DNA
it 1.0 pL, BT ES 14 (10 pmol/L) 4% 1.0 pL,
KT W ZE KA 2 50 pL, B kIR B & S 58°C
2% Br e W E 6T PCR 77 kA 7 raL T A, SR FH 56
B G 53 i R G MERIF i e 45 o 0 3 o S A4
o2 SOk vk B O HLA5 S 5 DUBUS 10 A5 B
10" ~ 107 ¥ DU/WL (%) 4 BB EE , FHAG B 1Y 4 4~k
JEE 0 BE 1 5T R DNA AR A i A7 47 38 (5T A
b RS YR R R FE R 10 wmol/L) N 4 R
J& o FUFTESEAL A A 50 B 3 0E A sl A 2045
HIES
1.2.4  BUZMEARI

3 s J5L /A DNA 4% 10 f5 86 BE R B 10°.107,
10°.10°,10*,10° . 10° .10 5 D1/l 8 ASFEAS K 22
i PCR R0
1.2.5  FpSrEA

435I LA 3 Fh B4 3 P 41 DNA BIR & Pk
A IR A RN A R A KA KR A T AR
IR S SR AR N TR S DA | AR B S AR il AR AR i
1A B 5 8 PR AR 15 55 ) 1Y) DNA FEAS A,
[ B 119 J R AR R 4T 22 B PCR 474, R 0 Jor e 7
R RESE
1.2.6 I PRERAS L A4S DU

FHITHE ST 1) 22 HE ¢ 18 PCR A I 5 vk AR
b AT S R EASE I 300 Bl PRATAS , P4k iy it 22
ZE 15 PCR Rl 77 vk 5 5 B0 B0 o 9 S ) 4 o Ty vk
) — BCPE , DLIS UEAS BF 53 8 57 19 2 B 0O i
PCR & I PR AT A5

2 #R

2.1 HE PCRY L,
JHHE 7 10 B PCR S B MR 2800 H A 5 [ 9
5P EAT 2.0 0 TG B R A R TR AG I, fiE DT

4 1 CT 24 160 bp , HSV-2 4y 226 bp , HPV16 %l Hy
175 bp, 5 HUHY 4 B B RK/ANAHAF o 3 Bl B 4
H 1 Fr B U] 45 i — 20k S5 1S /Y 0F 1
(E1),
2.2 Z 7 PCR RN IR R AR UE I £ % HE ST

3 i T AR 11 2 JBOR 43 S0 A R G 4 B
RS A, BCER BT B T NS | P A R R B R 10
wmol/L, ¥ 34 J& A HITHSAL A 7 43 Hr B 14 A sh 15
FFRUERTZL (K 2) .

100 bp —»

M: DL20000 DNA Marker; 1:pMDI18T-CT #Ufif ] ; 2: pMDIST-
HPV16 & W] ; 3. pMDI8T-HSV-2 XUY]
Bl BoRBRNEIIRKER
Figure 1 The electrophoresis figure of double enzyme

digestion of target fragments

2.3 ZEYOE i PCRYERETEM 45
2.3.1 ZHEIOLE & PCR HURNER I

W 3 B, 3 Fhes JE A 3 40 ook 8 A
W AT 2 8 PCR Y44 , Zad 70 7 45 11T e 57 1)
£ H 5 PCRIKZ CT \HSV-2 L) K HPV16 it i
/K R 1000 #4 D1 /uL
2.3.2 ZHYOLE & PCR A FPEN

LA 3 Fs IR AR JE [ 240 DNA IR A WIREAR
bR 4% S8 T 4 (08 4 BRI R A A L
JIR S AR AR S TR A A SRR il R AR R
A T W5 G AR T R B 2 9 1) DNA RS Sy 45 A
12 B\t E 8 PCRY 1Y, K14 R CT HSV-2,
HPV16 By 4e = 8 100% o
2.3.3 ZHEYEE F PCR KI5 ik i i FH

£ # 96 5E | PCR A () 300 Bl 45 4% 1 CT
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A: CTHRUERNZE; B: HSV-2 fr T4k ; C: HPVI16 BIARMEMZE . 1:10745 D1/l ; 2:10°#5 D1/l ; 3:10°35 D1/l ; 4: 1045 D1 /pL,

2 3 s IR A BRI AR Hh 2k

Figure 2 Standard curve of 3 kinds of pathogen plasmids

A CT HUBMERI ; B: HSV-2 HUSMEAGI ; C: HPV16 AUMURRMERI

3 3MmRKZEREER PCRIEFBRERNRE

Figure 3  Sensitivity testing diagrams of 3 kinds of pathogens with multiplex fluorescence quantitative PCR assay

.....................................
0 1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
T

A: CT; B: HSV-2; C: HPV16 %,
B4 CT.HSV-2.HPV16 B EER K EEPCR %
FRUERNTEE
Figure 4 Specificity detection diagram of CT, HSV-2 and
HPV16 with multiplex fluorescence quantitative PCR assay

BHPEE A 44 5], 46 R 14.7% s HPV 16 B 12 5], 46
H % 4% ; HSV-2 16 B, K % 53% . 60 14
(20% ) by 4= B ME o XCEE B4 1) 2 K 14 4
(4.6% ), 4y %} : CT+HPV16 & 4 1] (1.3% ) ,CT+
HSV-2 6 1](2% ) ,HPV16 BI+HSV-2 4 %1 (1.3% ) ,
o 0 ) e N el T 2B A PS £
B\ F] Y CT AT HSV-2 3857 &4 I 300 1] A5 A 11

CT FIHSV-2 A EGLAE AL, P HPV &R 43 1
FIKL I HPV 16 AY (1) 8% YL 1f Ol , 045 2] [3] B 1) %k
Wio AWFFE T Z B PCR 5 ik & A 1R
W) —3ME (CT £56% 0 100% ,HSV-2 5 100% ,
HPV16 4 100% ) .

3 it

Wi 5 5 F A= W4 R ) & e, PCR 7 ik 2
Z 8 PCR 7 ik DU R & R v AR
PBE G LS ok g AL, £ # PCR (multipex
PCR) M FRZ H 5|4 PCR o # & & PCR, & JE7E[A]
— PCR I Wi AR &R M A Z X519, [R5 %
LR B B PCR SN, Sy J B | sz 1w 4 751
FiE 550 PCR AHIR] o AFR h F Ry pgEsk 2 4
1Y) Z AN BE & A BAE R, 9738 7= K /N i
Ak AR ME 8 1 R P A T, R AR F 9 1Y) 2 B O RE
I PCR Lo T UL, Z8ees AN 2 &
PCR A& Z 9t Ak 32 22 Jy ole 48 5B IR B MgClL
dNTPs FI R G BRI EE AT, 28 PCR Y X150
AR 0 A AR =, AT AT — 3k 58 A% 1 45 o
AN ERK Y R X —HE S
Chamberlian 25" R #E H, HETE &8 12 N H
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T B S A, A B R B b LSRR L £
BT G B 0BT RNA K K2 52k Wy it 245 46
W, AR Y 2T B, BA R & S8 AR
", ENRIE R Z E PCRIAZR , R HE 4Tt
[l — DNA AR [ [6] X 34 15 24 | B, i XA
[l #5414 22 B PCR K R IS AR UL . A5
SEERXT 3 AR AR R AR R S BT, TR £
PCR [ W AR & 1 H b5 7= Py A7 5381 L 25 A
I8 HE 7 B B RN AR R R R 45 . CT Wl g
FEEOR T 05 E 5 15t A2, £L 28 0] fig 5 At 2 g
() % e B YRR OET . HSV-2 0 2 B B 7R
RE SR R R AR A — R EE . HPV
I F BLEL & B 100 251, Hip HPV16 RLE &
TR A G R HPV 6 B i 5 5 80
it . XUEHFSEERULHT CT . HSV-2 . HPV16 &I X% &
U I & A, B 2 R R ke S AR I %
R, 3 3R SR A A AR H A O ELVE A I A
LI L AH 2 H HLE PCR SN 1 Sy 2% 5 -
B — B AR DNA |, R H R B AS I — o it
1A, X RE RS ) e AR b 51 28 SUY5 G DL K B8 T iR
KA 2 H, £ 598 O PCR RE [R] B i D i 22
[EFTS

S T LA B (0 [ Ik G0, B BT 2 1 2%
221 PCR-Bi I L vk i 3k RS B fl 2 T
WA AR LB, et 2
RERIERE . PCR-BUAEFE R IKIL A S S8
N5y, ShEf i HANREE & o FEPR A =, 1
TR 2R XHE LI E AR AR e, A
W 5% &1 % CT .HSV-2 . HPV16 & 43 51l % 51 4 1
BRER, [ 753X 3 PR A1) 57 a4 il AR il T
FAM ,ROX . VIC A~ [A] 9% & () 4 25 98 3L A1 . 4%
CT .HSV-2 HPV16 By 5| ¥ FHREHR & T —1- %
I A8 T R B EA T 3 R SRR DNA (4735, 285
6 PCR & 7E BT 5% PCR AR LAY | & R 1
B AR5 Wy AR i, B e AR IE S 1 [
i, 255 51 YA Z2 X BT 2 1R Tm (Bt 1 S 2
U o &5 R AT BTG 3 X 51 9% Tm {EH Y
16 56°C A A7, 3 XHREF Y Tm {H7E 58°C, 3 Fhis B4
PR RCR AR — 5, H 3 PO 5 i IEAR
FEFEE AT

R0 25 SRR 26 B BT G 51 B R £ T LA R
FH £ 98 6 %E it PCR 45 AR A DI TR b A, A4k
56 % 1110 £ B 2¢Ot B PCR A R 28 1 000

$5 U1/l , 5 1L K 2E ik e 6 R By A R 23 w] Rl
ARSI 28 500 #5 D1 /L i85 S 22 1 X
2 H G E e PCR N 4 22 LY 45 i sl 43 L 45i)
A Ko WE AT 25 0T LUE 1 ASHIF 5 AR T
3 e AR i B L DR 1) 5 | ) R ok R R AT AR
b, H 2 3 g T AR 9 25 1 A T e IR 159 {1 3 2 i
o FH A 1 lE RS A5 5 A 300 491, i LLi&
o R Y I DR 508 Of 36 1 S 0 () B Mk, 2R
A I ARG PR KRBT, 3 1y 7 A X 0 SE At 1 4k
ST . AWFTE IR — 25 RE A S5
ARSI B SR R v 3 o LA B O, A i
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[ =] BHW oW Esidii 5 2% 81577 (highly active antiretroviral therapy , HAART ) i3 2 /7
HIV-1 Ji&Ye & /% 3% 9% (HIV/AIDS ) 58 2 20 1fiL 5.4~ #% 41 )it (peripheral blood mononuclear cell, PBMC) 1
HIV-1 Hii %% % DNA (3 &80 R HAERRBIF T E X . FiE 38 §il#:32 HAART & K % 168 J#
1) HIV/AIDS &3 90 A A B 5T, 26 AN [7] B 17 o 8] 550K DU £ %% PBMC 1 HIV-1 DNA K-, 3 5 [ B[]
RUAME I CDA™ T 40 i A0 K i 2% HIV-1 RNA 55 35 2% 0 647 LB, B0 2R 17 48 3 2% b 33 T A0 56 1 43
Mro &5R FfiE HAART BRI B39, 45 PBMC H HIV-1 BiHR#E AL DNA K IL2K HIV-1 RNA /K% i
TR (r=-0.27,P=0.0003;r=-0.39,P<0.000 1), ¥} 1l CDAT 20 Ji 1 HH0% W LT+ (r=0.55, P<0.0001) 5
HIV-1 i 8 & DNA /K75 CD4' T 2 il 803 22 [A] 2 7AH 5C (r = -0.16, P=0.039 7) , 5 HIV-1 RNA %5 &
B2 R IEA X (r=0.35,P<0.0001), AN[E HAART J5 % 2 8] HIV-1 Hii 5% 7% &4 DNA /K F-fi HAART
HEATT T R0 R A 2 5% (£ =1.030,P=0.598), %51 HAART i1 #¢ HIV/AIDS i % PBMC
1 HIV-1 FiiWREE DNA K27 R, 540 I CDA T 40 i % it | 1 HIV-1 RNA G TR 8kt 2 [ —
AHIEE , PTAE A HAART A5 W) 2 5 175 700 9 — 6 b o

[EIA] ARG ahbfims 1 8, mAbisi e SRR EIRYT s A ML A% A0 5 1794 5 DNA

Dynamic change of HIV -1 proviral DNA in PBMC from HIV/AIDS patients

during highly active antiretroviral therapy and its significance

CHEN Weilie'*, HE Ruiying', LEI Huali', YUAN Xiaozhen', HU Fengyu', LI Linghua®

(1. Institute of Infectious Diseases, Guangzhou Eighth People’s Hospital, Guangzhou, Guangdong, China,
510060; 2. Center for Infectious Diseases, Guangzhou Eighth People’s Hospital, Guangzhou, Guangdong,
China, 510060)

[ABSTRACT] Objective To investigate the dynamic change of total HIV-1 DNA in the peripheral
blood mononuclear cell (PBMC) from HIV -1 infected /AIDS (HIV/AIDS) patients during highly active
antiretroviral therapy (HAART) and its significance. Methods 38 patients with HIV/AIDS who received
HAART for up to 168 weeks were enrolled in the study. HIV-1 DNA levels in PBMC were measured at
different follow-up time points, and the number of peripheral blood CD4" T cells and plasma HIV-1 were
simultaneously observed. The RNA viral load was compared and the data were statistically analyzed.
Results The total HIV-1 DNA and HIV-1 RNA load decreased (r=-0.27, P=0.000 3 and r=—0.39, P<
0.000 1, respectively) and CD4" T cell count increased (r=0.55, P <0.000 1) with the increasing HAART
time. There was a negative correlation between the total DNA level of HIV-1 provirus and the number of CD4"
T cells (r=-0.16, P=0.039 7), and a positive correlation between the total DNA level of HIV-1 provirus and
HIV-1 RNA virus loads (r=0.35, P <0.000 1). There was no difference in the proportion of patients with
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HIV-1 proviral total DNA levels decreasing with HAART between different HAART regimens (x*=1.030, P=

0.598).

Conclusions The HIV-1 proviral DNA level in PBMC of HIV/AIDS patients in HAART process

is gradually decreased, and there is a correlation between the number of peripheral blood CD4" T cells and

plasma HIV-1 RNA viral load, which can be used as an indicator to monitor the treatment effect and predict

the disease progression.
[KEY WORDS]
Peripheral blood mononuclear cell ; HIV-1 proviral DNA

ST I FE A B A Qe AU I R A 2 T
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JL RN 2H 2 e P U BE AR A I L RS AETE Y HIV fift
FEPE S HIV RGN BEAA R OCHE ™ . — B4 IR
2 A PE R TR A LS R S AN 3, 33K
P P T e TR GH B I AR R AT X HIV R
Tt A7 P2 1) Wi PR 7 AR I 58 BB s R T AT TR
A HIV S (A 820 B PR b 75 S DA s 75 it
FEPEMERA T SE M bR o 40 M AR OGP B HIV
DNA J&— 3 F 0 LR D bn s ), AL 456 S i A 1%
P R U 56 o 7 ) 5 1 S AR R S AU FE AR AL A
TRZE Tp A= I 40 B sl 4 20 A T A, A oy
Z: 55 i AR 00 BT A SRR A i RN A 2 b R S A7
TE 1) 2% B X HIV #4735 — A A b 59
[ A%t HIV i 7 PE A A eE5E B T rh
HIV/ 3 #%% (acquired immune deficiency syndrome,
AIDS) [ 1 HIV i 4717 S AE HAART HP ARG AS
TAIRIEAZ . T MR E BT AR,
2 = HIV A7 MR A B AN 6], B T i b [ HIDV/
AIDS f % Ifi. 41 /i HIV A5 7 DNA 7 PR 19 4R
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B o AT 38 4T HAART JE BT 1< 2 168
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I AT SR, 55 40 1 Bl 17 I Ta] A A0 J o
CD4" T 4104 i L if 3K HIV-1 RNA %5 % 2% i AT
H IS AT , #4615 PBMC 1 HIV-1 & DNA K U 76
SR HAART i B R 9 8 3

1 ABSHE

1.1 WFsEx%
2006 4E 1 H & 2010 4 5 A BRI Bl 112 804

Human immunodeficiency virus type 1; Highly active antiretroviral therapy ;

B #2532 HAART A Y7 )5 J0 9% 55 MAE X A9 25 I AE
) AIDS i # 38 i, Horp 5 26 ], 22 12 7], 4F- 4%
20~56(33.8+7.6) % ; [ 44 # 52 HAART R 77 i [A]
48~168(80.3+22.3) Ji| , v A7 f8 3 (1) B 1 i 1] g 2
11170 1. HAART SR T % R 2 B AT R i 5k
Tt 0 a1 390+ — A A SIS R T S A A R0 [ A F5 hr
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2 TR 28 S Btz Sy AT A 0] +— P 2 11l o]
U, EARSAUWNE < 3552 2 FhAZ Y 28 S 5% S0 )
R+ FHHFE(NVPIRIT A 1 41, 3k 23 4], I
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& % (lamivudine , 3TC) +7% 5 HF (NVP) , 8 {4 /&
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SR A A 57+ AR 1S (EFV)IR)T & T 41,
13 5, o 8 il B K 2 52wl b R 2 (DAT) +4ir
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Z R (AZT) + i K K & (3TC) + K HE F &
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TS I fte St il A1 ) 3910+ — b 2 1 B B A 00 3R T
B AL, 362 4, Hodr 1 6] 3 4% 52 Al R
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1.2 FZALE Sl
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% [H ) , FACSCanto Il i X 4 fg { (BD, 22 [# ) ,
COBAS AmpliPrep/COBAS TagMan 96 4= [ 31794t
EESTEZMAS (DK, EH), EYWE L
(BAKER, 3 [# ), 5417R HUMIK ik = 4 2 0 4L (Eppen-
dorf, f8 [ ) . a5 : HIV-1 DNA & & I8 7] &
("M TR R AR A R, E ), Cobas
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chain reaction, RT-PCR) ¥ 38 | §" 385 {1 50 A% IR o7 &
S HIV gag X, [P 14 HIV-1 M 41/ A~H EHY 5~
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1.7 Stk
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R L 22 1] E AR F R T R, P<0.05 Ry 2
SHEAGIFE X,

2 HFR
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2 DNA 7K HIV-1 RNA 7KF- K2 CD4* T 41 il 1%
A5 4k,
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AhJE 1t PBMC  HIV-1 Rk 7% 4k DNA /K5
CDA4" T 4 il %5 it =2 ] 12 17 AH OC (18] 2A: r=—0.16,
P=0.039 7), 5 HIV-1 RNA & # 3% &# Z [A] & [EAH
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2.3 A[RHAART J7 % 3454 Il PBMC 1 HIV-1
& DNA KB HAART #4710 T B L il

$552 2 PR 28 B S AN R 7 + —Fh A
it 3 5003697 H 3 (T4 HIV-1 R 5 5 DNA 7K
- Fii HAART #4711 T R 1 LA d5e e (2 461 BB 0 3%
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B RIR + =BG R (T4, 23 fili
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0 LK 5 SR I 58 B L SR FH 2T 24 SRS B AT I T T AR B 4 200 B 1) SR T T E I AR L e
CD3".CD4" J CDS'T 41l /K.  ZFR  AEW A COPD 41 . W i COPD 41 K 7%} COPD ZH 1) fiili 1) it 13
WE (FEV,) i B R T A IR IE B A — B (P>0.05) , S{@HEAL L%, JE A COPD 41 . % XA
COPD #H Jji A COPD £ #2115 B 32 S48 i il v RV i CD3 ™ .CD4 " T 4l J2 CD4 " /CD8 " L1 341 W]
T FEAR (P<0.05) , T CD8* T 41 g 34 B @ 34 =5 (P<0.05) . 5 W40 COPD 2H 4% , fdt Hé 21 . JE W 4 COPD
2H Ko M COPD 2H #8251l 35 S S A8 i . E e CD3 ™ .CDA4 " T 4 s % CD4*/CD8* Lt (i 34 W] b 38 15
(P<0.05),1fii CD8 " T 4 ffd 1 8] B BEAL (P<0.05) . £518 WM Y COPD 2% fiff 101 £ 5 il 4 S & 5 3
FEFE CD8 45 T ik B 41 Al 553 o A8 £k , T 780 il A3 5% 4035 COPD 8 4 Jili i & 4> & CD8 " T ik B2 41 Jif Iy fik
il
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Effect of smoking on CD8 * T cells in patients with chronic obstructive

pulmonary disease

DIAO Xin*, WU Wei, ZHANG lJinzhao

(Department of Respiratory and Critical Illness Medicine, First Affiliated Hospital of Xi’an Medical College,
Xi’an, Shanxin, China, 710077)

[ABSTRACT] Objective To observe the effect of smoking on the content of CD8" T cells in
peripheral blood and bronchoalveolar lavage fluid in patients with stable chronic obstructive pulmonary disease
(COPD). Methods Patients with COPD remission who were admitted to our hospital from May 2014 to
January 2018 were enrolled in the non-smoking COPD group, smoking COPD group, and smoking cessation
COPD group according to the smoking status. Each group was 50 cases. 50 healthy subjects were included in
the health group. In the 4 groups, 5 mL of peripheral venous blood was taken from the first day of admission,
and the levels of CD3", CD4" and CD8" T cells were detected. After the blood collection was completed ,
bronchoalveolar lavage fluid was taken from 4 groups of patients by fiberoptic bronchoscopy. The levels of
CD3", CD4" and CD8" T cells were detected. Results The situation of FEV1, course of disease, degree of
disease and complications were not significantly different (P>0.05) in non-smoking COPD group, smoking
COPD group and smoking cessation COPD group. Compared to the healthy group, the ratio of CD3", CD4" T
cells and CD4"/CD8" in serum and bronchoalveolar lavage fluid of non-smoking COPD group, smoking COPD
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group and smoking cessation COPD group were significantly decreased (P<0.05), while CD8" T cells were

significantly increased. (P<0.05). Compared to the smoking COPD group, CD3", CD4" T cells and the ratio

of CD4*/CD8" in serum and Bronchoalveolar lavage fluid of healthy group, non-smoking COPD group and

smoking cessation COPD group were significantly increased (P<0.05), while CD8" T cells were significantly

decreased. (P<0.05). Conclusion

In COPD patients, there are abnormal changes of CD8" and other T

lymphocytes in the lungs and whole body, while smoking cessation could effectively improve the function of

CD8" and other T lymphocyte dysfunction in COPD patients.
[KEY WORDS]

12 1 BH 2 P il %37 (chronic obstructive pulmo-
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TE BUER, AT AR 2 Jm 38 S A O B s g, 5 | ke )
BBl I 787 P K T REZE L, 35 0 =l s ik, e i
Jiti B4 43 , g COPD fhy ik Jé ™ o piy It T L, i A
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YRS, 0TI 5 A it A A oG R R B
FEM AR W o Ay ik, AR S 3 A6 0 = 18 A
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et RN S SR8 I v 98 R v AN A J 1 CD8'T 24
5 i, R AR AR T COPD B 35 4 Jfd 4 3 M
RIETEOCFEA , s A — e i BRI AR

1 BREFE

1.1 — ok

AT H T A RN SR B T 2014 4 5 H
2 2018 4 1 A FE R B B4 323697 S 124 323R
7 1) COPD 2% fift 10 £8 35, 4 BRI IR 5 0 B o A
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R1 AHE—BERER (n=50)

Table 1 The comparison of general situation in the 4 groups (n=>50)

I RAE b JEM A COPD 4 W COPD 41 . AH COPD 41 fa A FE/ R E P{H
PESI (1)) 0.482 0.697
B 26 27 26 25
£/ 24 43 24 25
PR () 57.45+5.67 56.47+5.72 57.35+5.27 55.68+5.12 0.981 0.614
AR () 5.57+0.58 5.650.55 5.72+0.57 - 0.762 0.683
FEV1(%) 51.92+5.13 49.31%4.56 52.14+5.32 81.34+8.34 0.872 0.672
PR AR BE (f51]) 0.863 0.684
BE 27 26 27 -
T 13 12 12 -
HE 10 12 11 -
A IFE () 0.582 0.711
5 I 25 23 26 -
BTN 11 12 13 -
Je Lo 18 19 17 -
W PR 4 5 5 -
R BEARAE 5 4 5 -
REAEE 3 2 3 -
PR FEEL (kg/m®) 21.92+2.45 21.21+2.37 23.14+2.56 22.3422.42 1.102 0.597
AR () 0.419 0.824
INEE RN LT 11 12 11 13
wIH K 23 24 21 20
AR B AR 16 14 18 17

T ORI 5 5 R R 7 K 56 %) &L 1] 43 28 7R
AT EE . P<0.05 NERAGITFE X,

2 #R

2.1 4 14 )E i CD3* . CD4* . CD8*T 41 ity
CD4'/CD8' I #5c4%
SR b4, AEW 40 COPD 4 . W 4 COPD

20 A COPD 41 2 3% A1 JE i CD3* .CD4 * &
CD4"/CD8 * ¥4 1 i} [ (P<0.05) , i CD8 * 4 1 &}
55 (P<0.05) . 5 W AR COPD 4 45, fil 4 .
4 "% 41 COPD 4 J 7 4H COPD 4 i 2 4 J& i vh
CD3" .CD4 T 41l il & CD4 */CD8 " . {iH ¥ W i 1%
= (P<0.05) , 1fif CD8* T 4l g 34 1 fi F A1 (P<0.05) ,
32,

F2 44AMmFH CD3'.CD4'.CD8' K CDA/CDS LLER LR (v +5)
Table 2 The comparison of CD3", CD4*, CD8" and CD4'/CD8" in the serum 4 groups (¥ +s)

205 n CD3" (%) CD4" (%) CD8" (%) CD4'/CD8"
fiads ! 50 68.906.92° 37.78+3.45 16.45%1.55° 2.20+0.23°
JEM 45 COPD 41 50 62.45+6.26" 32.45%3.12" 20.34+2.12" 1.59+0.14"
% 46 COPD 4 50 54.56%5.78" 27.34%2.76" 25.14£2.47* 1.08+0.09*
A COPD 21 50 61.12+6.17" 33.14%3.61" 21.452.45" 1.5420.15"

S LY, "P<0.05 5 5 WA COPD 4 L, "P<0.05.
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2.2 AR EMIHHEBE T CD3T.CD4".CD8'T
Yt % CD4A'/CD8' M4 4%

SRR 4] R, JE AR COPD 4 . W 4H COPD
40 M JH COPD 41 M 2 32 A</ Jihi ot o vk v h
CD3* .CD4 " T 4iiJffi 2 CDA4 " /CD8* i 17 B i F A%

(P<0.05) , 1 CD8 " T 4l J}fd ¥4 B & 34 &5 (P<0.05) .
5 W MH COPD 4 b %5, E W A COPD i K¢ 7 4
COPD 4 /B # 3 A Ml i Ve W rh CD3 " .CD4" T
40 id % CD4*/CD8 " H{E #4 BH 2 14 1= (P<0.05) , T
CD8 " T 41 il 37 B 1 B A1 (P<0.05) , L3 3,

®3 AEXSEMBERBEF CD3'.CD4'.CD8' K CD4/CDS LL AR (¥ +5)
Table 3 The comparison of CD3*, CD4", CD8' and CD4'/CD8" in the bronchoalveolar lavage fluid of 4 groups (x+s)

251 n CD3" (%) CD4* (%) CD8" (%) CD4*/CD8*
fidt 4 50 66.78+6.67° 36.73+3.62° 15.67+1.49" 2.34+0.25
AL 40 COPD 44 50 61.346.12" 30.45+3.05" 21.35+2.09" 1.43%0.13"
W% 4l COPD 50 53.45+5.13" 25.67+2.57" 27.89+2.75" 0.92+0.07"
B HE COPD 41 50 60.57+6.21" 31.45+3.15" 22.34+2.21" 1.53+0.16"

5 {@FRE4 L, "P<0.05; 5 W4 COPD 4 [k, "P<0.05,

3 itip
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[# ZE] BH HITBE Kb # % # & (anti-mullerian hormone , AMH) | #ff — ¥ (estradiol,
E2) . B0 32 41 3 & (follicle stimulating hormone, FSH) . # {A& 4= i & (luteinizing hormone, LH) | 4% [ifi
(progesterone, PROG ) fll LH/FSH 7K X1 B 44 25 DI RETPAN IO IR IR IM(E . AiE K 201741 AZE 12 A
PR 2A N R BE B AR Bl i A% TR AT IR A0 245 KRR # A (in vitro fertilization and embryo transfer , IVF-ET)
BhZE 85y R BP B4 45 D REVRE (declined ovarian reserve , DOR ) ZH (U B.4#% £ THRE VR H 2, 46 1)) %)
WA (A RMAER , L mE H R R BFRZELGRAZ B, 216 4 IF4 %] 1R 24 4% 55 B4y o8 3
/N 20~30 %\ 31~40 & (=41 %, S35 K 2 21 1L AMH L E2 FSH . LH .PROG /K-F-, Jf 115 LH/FSH.
N FH ROC {34 PR ARSI AMH FINEE SR AMH 5 PE 3 E 5T 00 B S I aenGE IR R R L, &R
DOR # IfiLi# AMH 7K~ S AIC T-xt B 20 , LH/FSH 7K-F- \FSH /K- W i & T X IR A, 22 52 e it 8 L
(P<0.001) ; X B ZH AMH {H B AF i T4 25 171 B 5 F3AIR L 3 2 0 7 LU A 2 S AT e 127 7 L (P<0.05) ; FSH 7K F
W A T T TH i, 41~45 4RI BT RE R, 25 A SE A L (P<0.05) 5 SUG T AMH 1-fi 51 514
FIIREM ROC 4 T I 0.872, 25 57 e i 2% L (P<0.001) 5 BEA 4G I AMH 5 14 38 22 1Ak B L4t 2%
TIfER ROC HIZk T 1B 0.889, 22 A i i3 L (P<0.001) . 51 AMH ] {7 I PEAL B 52
it D Re , LU & RRUE RS s IS R AMH 55 P 38R AR TEAG U SR A T g e B A B A, fE 34
IR
[REIA] PUEHE R, SRS IIREIE ; MEER ; ROC T

Clinical significance of combined detection of anti-mullerian hormone and sex

hormone on ovarian reserve function
ZHENG Jianbo, LI Yan*, XIA Zunen
(The Laboratory of Renmin Hospital of Wuhan University, Wuhan, Hubei, China, 430060 )

[ABSTRACT] Objective To investigate the combined detection of anti-mullerian hormone (AMH ),
estradiol (E2), follicle stimulating hormone (FSH) , luteinizing hormone (LH) , progesterone (PROG) and
LH/FSH levels, and evaluate the clinical significance for ovarian reserve function. Methods Infertility
patients undergoing in vitro fertilization and embryo transfer (IVF-ET) from January to December 2017 at the
Reproductive Genetics Center of People’s Hospital of Wuhan University were divided into the declined ovarian
reserve (DOR) group (patients with diminished ovarian reserve, 46 cases) ; and the control group (normal
menstrual cycle, female fallopian tube factors and male factors caused infertility patients, 216 cases ), and the
control group further divided into 3 groups according to age group: 20 to 30 years old, 31 to 40 years old, =
41 years old, respectively. The serum levels of AMH, E2, FSH, LH and PROG were detected and LH/FSH

was calculated in 2 groups. ROC curve was applied to evaluate the clinical significance of detecting AMH

M, KK FARERERFA, 34, KX 430060
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alone and combined detection of AMH and sex hormones in decreasing ovarian reserve function.

Results

The serum AMH level of the DOR group was significantly lower than that in the control group, and the level

of LH/FSH and FSH was significantly higher than that in the control group, and the difference was statistically

significant (P<0.001). The AMH value of the control group decreased significantly with age, and the

difference between the 3 groups was statistically significant (P<0.05). The FSH level increased with age, and

the 41~45 age group increased significantly (P<0.05). AMH was used to evaluate the ovary alone. The area

under the ROC curve of AMH alone evaluated ovarian reserve was 0.872, the difference was statistically

significant (P<0.001) ; the area under the ROC curve of combined detection of AMH and sex hormones to

evaluate ovarian reserve function was 0.889, and the difference was statistically significant (P<0.001).

Conclusion AMH can be used as an independent factor to evaluate ovarian reserve function, which has high

sensitivity and good stability. Combined detection of AMH and sex hormones is more accurate and

comprehensive in evaluating ovarian reserve function.
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Association between insulin - like growth factor 1 gene polymorphism and

polycystic ovary syndrome
MA Longfei*, LI Juan, FENG Geng
(Department of Endocrinology, Jiaozuo People’s Hospital, Jiaozuo, Henan, China, 454000)

[ABSTRACT] Objective To analyze the gene polymorphism of insulin-like growth factor-1(IGF-1)
and the association with polycystic ovary syndrome (PCOS) in women. Methods 274 patients in our
hospital for treatment of patients with PCOS from February 2016 to March 2017 were selected as pcos group.
will 250 healthy persons were enrolled as control group. And intravenous blood serum was collected and
analyzed by automatic biochemical analyzed for the determination of fasting insulin (FINS) , low density
lipoprotein protein cholesterol (LDL - C) , fasting blood glucose (FPG) and high density lipoprotein
cholesterol (HDL-C) and luteinizing hormone (LH) , follicle stimulating hormone (FSH) were analyzed
ELISA, and body mass index (BMI) was determined; PCR - RFLP was used to analyze IGF -1 gene
polymorphism sites of G201A and T455C. And risk factors of PCOS was evaluated by using Logistic
regression analysis. Results The BMI of patients in the PCOS group was (24.63 = 3.71) kg/m*, LDL-C was
(2.23 +0.38) mmol/L, FPG were (5.43 + 0.64) mmol/L, and FINS was (9.35 + 1.96) mIU/L. LH was (6.49+
1.23) IU/L, which was significantly higher than that of the control group (P<0.05). The HDL-C of patients in
the PCOS group was (1.39+0.21) mmol/L, and the FSH was (5.68+1.14) TU/L, which were significantly
lower than that of the control group (P<0.05). There was significant difference in the distribution of TT
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genotypes, CT genotypes, CC genotypes of T455C loci in case group compared with control group (P<0.05).

There was significant difference in the distribution of AA genotypes, AC genotypes, CC genotypes of G201A

loci in case group compared with control group (P< 0.05). The multiple factor Logistic regression analysis

showed that the polymorphism of the G201A, T455C locus of the /GF-1 gene and the high level of FINS in

the serum were the risk factors for PCOS (P<0.05). Conclusion

The polymorphism of IGF-1 gene is

closely related to the occurrence of polycystic ovary syndrome, which canprovide experimental basis for the

clinical treatment of patients.
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sity lipoprotein cholesterol, LDL-C) | figt BF 70 i % 22
(follicle stimulating hormone , FSH) {7 & A [ ¥
EF YR A BRA A ; Allegra X-15R 5308 &
CHLIA 1 52 [ D 528 F] s MyCycler PCR A 11
IRA AR A (I ATBRZA F] s BK-400 42 H 34
AT A B AL PR A 9 28 7] s CH1006 A T i
IKTHEN B 1 P s e i AT PR A ]
1.2.2 A ALFEbRA I

JIT A1 W 58 0 G 2 a5 8 i KR 1L 6 mL, £
EDTA HU#EJ5 , LA 1200 /min &0 WO 1L 3 , 2R
3 A A 53 AT ASCRG 00 G AR iR A 4 A A 4
HE 1M 4 (FPG ) | i % B2 i £ 1 JIE [ % (HDL-C) |
1% %% 12 g 25 [ HE [ 5 (LDL-C ) |, [R] B % JFH g E5¢ f
Y& W [ff 52 )7 (enzyme-linked immunosorbent assay ,
ELISA ) 52 50 46 0 £ B 44 A il 3R (LH) | 25 15 e B
Z (FINS) {2 B 5% (FSH) o
1.2.3 R 2B

K HIBR 1R A B B 2 A M R A I HE I
L (polymerase chain reaction - restriction fragment
length polymorphism, PCR-RFLP) ¥l IGF-1 %
Z A, F IR DNA $2 00 & i B 45 (e st Kol
B A]D) $2 BUR DNAL SR Prime5.0 S48 3
IGF-1 S 1) G201A i 5 Fl T455C i 45 519
G201A i i I i 51 ¥ : 5’ - GTCACTGACATC-
GACTGCACGC-3", T {l# 51 ¥ : 5’ - GACTGCAC-
GTCCACTGACGAC-3'; T455C {3 s, _L3iF5 4 2 5'-
GTGCCGTACGTGACCACTA-3', Fif 514 : 5 -
CACTGGTGTCACTGTGC-3' , ¥ # PCR JZ Jij 14
Z N :FEETIK 5 pl, 15 ng/pl ) DNA FifR 2.5
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pL, 10xTagman-MGB #£ 4t 1.5 pL, 2XxMastAPN
Mix 6 pL, 3£ 15 pL, ¥ PCR )i 2P 3% : 95CHi
A5 5 min; 92CAEPE 15 s, 56 TR & 30 s, T0THEAH
60 s, M 7E P 2] 4iE i 25 32 1 2K J5 92C 1 min,
SN 45 R 42 E-Gel Imager %8 I8 A% 2R 5 1%,
F| F Cross checker 8 2 35 43 Bt B 44 4G I A7 55 1)
LR
1.3 Gt

K FH SPSS 19.0 43§ £ 4 , 11 & 95 8 L3
o+ bREZEFROR R R THEBERER H A
55, P<0.05 KRB 22 5 A gt a5 L

2 #R

2.1 2 HHEAIE IR FOR T

Jp 151 2H % BMI .LDL-C .FPG .FINS .LH /5 T
XTHEZE , 22 A gt 22 B L (P<0.05) 3 i il 41
HDL-C M FSH it FXJ M4l , 2R A 51t E X
(P<0.05), W31,
2.2 241 IGF-1 3R Z 5501

9 1 4 TAS5C v 45 TT e K8 K 71 4], CT %

A Xof HR 2 ERAER

M TT TTCT TT CT CC CT TT CT TT

2 000 bp

750 bp
500 bp

100 bp

x1 2HERIGKEZRSH
Table 1  Analysis of basic clinical data of the 2 group

2 000 bp

413 (leﬁ\‘{j%) (iﬁ:@%) e P
() 25.34+4.25 26.59+2.64 2.159 0.126
BMI (kg/m?) 21.2743.16 24.63+3.71 6.274 0.034
FPG (mmol/L ) 4.76x0.37  543+0.64 5267 0.037
HDL-C(mmol/L.)  1.74x0.16  1.39+0.21 6.492 0.029
LDL-C(mmol/L)  2.15+0.47 2.23+0.38 5317 0.042
FINS (mIU/L) 5.94+121  9.35x1.96 7215 0.023
FSH(IU/L) 643 £1.32  5.68+1.14 5246 0.046
LH(IU/L) 4.1520.84  6.49+1.23 6.582 0.026

[K #8614, CC Ht K I 117 4], CC it K 47 K By
15, AT 42.7% , Forb C S5 B A LB 58.4% ,2 41
FER 3 A 22 A B it 22 B L (P<0.05) o i il 4
) G201A i 55 AA FEF RN 72 ], AC JEH Y 167
Bl , CC FH K I 35 ], AC & K B B3 K iy, Al ik
60.9% , H:rft A S5 I [H LR 56.8% , 2 2 S L 45
M2 A G F i L (P<0.05), WK 1.2 % 3,

B Xof R 2 ERAER

M AA AA AC CC AA AC AC CC AA

750 bp
500 bp

100 bp

A:2 20 IGF-1 JEH TASSC {7 i LUK EE R 5 B2 241 IGF-1 JEP G201 A {7 s LIk 45 2R
1 2£HIGF-1 EEHK) PCR-RFLP Bk 4R
Figure 1 PCR-RFLP electrophoresis results of 2 groups of /GF-1 gene

R2 IGF-1HTA55C (L m B E B R E M EF TR
Table 2 Genotype and allele frequencies of T455C locus in /GF-1

FERBL A S Xt B (n=250) B4 (n=274) P P
i PR U5 % 5.213 0.028
TT 86(34.4%) 71(25.9%)
CT 97(39.8%) 86(31.4%)
T455C cC 67(26.8%) 117(42.7%)
SN FE PR A 4.954 0.032
T 269(53.8%) 228(41.6%)

C 231(46.2%)

320(58.4% )
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®3 IGF-1HG01A L mBEEE R EMERMZE
Table 3 Genotype and allele frequencies of G201A in IGF-1

LR A5 ViES X} B 20 (n=250) I (120 (n=274) P P

FE R AL % 4.843 0.028

AA 107(42.8%) 72(26.3%)

AC 92(36.8%) 167(60.9%)

G201A cc 51(20.4%) 35(12.8%)
ERIE Srp R 5.142 0.021

A 306(61.2%) 311(56.8%)

C 194(38.8%) 237(43.2%)

2.3 PCOS 2 A& Logistic [8] 5734
LA PCOS 25 kA MR AS & B R b
S48 45, £04% BMILLDL-C . FPG . FINS . LH .
HDL-C.,FSH.IGF-1 £ ) G201A i s, 25 AU Al

TA55C v s5 287, B0 A Z H & Logistic 211 53 #r
], % BRI 5 7K SF FINS L G201A 37 5 2 25
TAS55C i 15 2 54 S PCOS By f [ [F & (P<0.05) ,
W24,

F4 PCOS K Z E X Logistic @A 47
Table 4 Multiple factor Logistic regression analysis of PCOS

A5 B SE Wald OR 95%CI P

FINS 0.316 0.016 5.124 1.627 1.143~2.167 0.029
G201A fi7 5 0.412 0.024 5.217 1.763 1.248~2.524 0.026
T455C {37 15 0.216 0.013 4.621 1.267 0.764~1.743 0.032

3 it

PCOS 84 A P9 73 Wb 2 8 5 £ & BE b B AR X
AL RS R HCBT AR AR . A R
PCOS F A NE Rk K A 0] 3k 42%~53% , HEBE R 2=
FLIG & A2 AT 3K 56%~64% ", AHIFSE & 35 %) BR
4 L #, PCOS 4 AR N N 40 M 3R (4N FINS
LH FSH . & 1K i & & %X (body mass index, BMI) .
LDL-C.FPG.LH i % Ft = , HDL-C & FSH [%AI%
(P<0.05) , X $£7% PCOS B & K N M & 4y b =
W R AR T A A R R R AL R AR
IGF-1 25 [ 2 A\ KT B AR =1 208 s X1, T e
BELCPEIR WL I T . A ST IGE-1 ] 384 U1 843
A2 R A DAL RR O S ) 1E F A BRI g W]
R K AR R AT S5 IGF-1 0™ . IGF-1 %&
DAL i) 22 25 P T AR A L0 Lo AR P9 18 PN A I AR S R A 2R
5, S EERCE AR & A B I S 2R N
Hey /K T, $l# 40 4 & 4= PCOS"™', Tomlinson

A0 T fE LS 7. PCOS #5EHY | % B PCOS ME Bl
#hFEAE 1Y IGF-1 W] A3 84 2% fif PCOS SR , I il
RO R E o I, S IGF-1 FE Y 2 285 ExT
1GYT PCOS A HZ WG RN E

Greenwood 25 "3 & B IGF-1 3& N I Uif
979 bp kb 578 g, S EIGE-1 A AR GV Afa
FE o AWFGE KR BLIGF-1 3K TAS5C 37 4 i 356 A
5102 PCOS & A #8A — e JRHK, IR A TR Y
M IMIE Hey ZKF B 855 58 K 3R IGF-1
FEHZ 505 PCOS B34 FINS K FA B LR,
H LDL-C .FPG %7K ¥ 5 T e . bkl %
P IGF-1 3EH 2514 B T 1 PCOS 1 fa A
Mo AWF 5T & B 6] 41 1Y IGF-1 1) T455C K
G201 A 137 o5 F PR RN A5 37 R 3 A 55 0 R4 25 5
A1t L (P<0.05) , X #7~ IGF-1 [ T455C .
G201A i 15 578 5 PCOS B VI A 56 , i KL R A7 15 1)
RAST[ FHUR IGF-1 151 T W, (el 1A b i 1 C i
RAZFERL, A S EURE RN R W
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A & B 52 1] PCOS 35 1 IGF -1 1 1) T455C Fl1
G201 A 137 5 Bl 58 A48 A< B i 35 i PCOS 19 & A= %4,
XA A —E", XAl H T IGF-1 16 1
2 2P SR 29 (CEL4E B 1 B 5 s I L A A
WIER B PR R, B SRR EE A
—ERFR, ZNE Logistic [0l 743 #7 & Bl 75
151 7KF- FINS | T455C {37 1, S G201 A i/ 55 1) 2 2514
J& PCOS 1K [ & (P<0.05) . FINS 7K 355
M4 AR R AR K, I T {2 i2F PCOS B 2 I IR AE
ARATINEE . Zhou 55 WF5¥ K I PCOS £ IGF-1
1Y TA55C A i 1 5728 2 AL &, I S BUR N R
K55 XA — 8. AL SRR
VIR IGF-1 1) G201A J T455C 1 5 1) 22 A5 PE T
i 134 (1) PCOS %A= KBS , K L HR 6 A BRI IR T
ES

25 BRI IGF-1 1 G201A & T455C v 55 2 2%
PE 5 PCOS A9 %5 UIAH G, X1 5 R K st i A A7 By
THEE X PCOS VAT K .
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DR BRI A Bl AR L 21 4 1 P SO Ve i 2 At e e 0
DRI e ) Fo

LX) T2 T

(# Z] BH BT IREREE G M AL 20 8 A & S 22 0 W IR DR PR TR M T AR . A&
(A1 4R 2016 4F 6 H Z 2017 45 6 A A I rfucs B Be P2 BH 1242 W i PR PR g 120 9], 3R 92
U2 5 R T[T B 7 1) B e 3% 2 43 120 441, B A X HR A, T 12~16 J8l 58 B AH KL AT , B35 : BMI 22 i 46
SR PRI B i) o 2 A it oA /KT 5 SR FH v RIS I 5 2 AW A it 2128 UK F 5 SR FH X7 & A shA:fe
BEASCRSI 2 20 PR 2 7K - 5 R F 22 T 3 Logistic X 4F 9 B RO 2B 38 5 IR AL I 218 FUKF it 1T 2
Forhi. HER SIS A Z A L ORI PR iR BMILFPG ML I 21 2R (KT, ¥ T IR (P<
0.05) , S5 50 2H 2 I 2 L A R M8 DR S8 25 DR IR /K ST ey, (HL 55 %67 B2 LA T W] I 22 7 (P>0.05) ; IRER 5
Ak I 212 15— b FH T i S 22 0 T R U DR 8 B0 B S B LU R IE S 32 L (P>0.05) 5 JRTR
I G b I 21 25 11 s 0 2 B A R R DR R U SR S B TR — DR R BRI 4T B 1 (P<
0.05) ; 2 M % Logistic 73725 H 2B - 4T URIIRE R fB 8 I IR 2S5 S5 WAk i 21 28 11 R e K F BA Gt
27 L (P<0.05) ;ROC HIZE AT U Y« JR BRI A M4k 1 21 28 (2 Wi il 46 i B K, A ik i 210
B, A A PRI 5 92 56 4 v % 22 40 U iR 3 W PR A8 8 N R IR 25 )R & A= % 0 10.00% , = T % IR 40
5.00%(P<0.05). £51& A4 FRIRIE A WAL M 218 1R T 5 0 22 00 A R B0 PRois 2 s TP SR AR, fig R
IO B T E AR B I RIAYT SRR IS R S5 (B HE) N .

[EEIA] JRIR; WL LIER A 5 =i Z G R B PR

Early detection of uric acid combined with glycosylated hemoglobin for

predicting the incidence of gestational diabetes in elderly pregnant women

LI Hua', YIN Hongmei®, LI Ying**

(1. Diabetes Department, Shengli Oilfield Headquarters Hospital , Dongying, Shandong, China, 257000;
2.0bstetrics Department, Shengli Oilfield Central Hospital, Dongying, Shandong, China, 257000 )

[ABSTRACT] Objective To investigate the predictive effect of uric acid combined with glycosylated
hemoglobin in gestational diabetes in elderly pregnant women. Methods A retrospective collection of 120
cases of gestational diabetes mellitus diagnosed in the obstetrics outpatient department of Shengli Oilfield
Central Hospital from June 2016 to June 2017 was set as the experimental group, while 120 healthy pregnant
women were selected as the control group at the same time. The relevant examinations were completed in 12~16
weeks, including: BMI, gestational age, etc.; blood glucose levels were measured by enzyme - linked
colorimetry; the levels of glycated hemoglobin were measured by high performance liquid phase method; uric
acid levels were detected by X7 automatic biochemical analyzer; multivariate analysis of uric acid and

glycosylated hemoglobin levels in pregnant women with GDM was perform by multivariate Logistic analysis.

Ve B 1. AR B LR E AR RRAL, L &, & B 257000
2. Ak w P E R Z A, AR, R E 257000
*EAAAEH 23K, E-mail : 13561018292@163.com
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Results In the experimental group, the levels of BMI, FPG and glycosylated hemoglobin in pregnant women
with gestational diabetes were higher than those in the control group (P<0.05). In the experimental group, the
uric acid level of pregnant women with gestational diabetes was higher, but there was no significant difference
between the 2 groups (P>0.05). There was no significant difference in the sensitivity and specificity of uric acid
and glycosylated hemoglobin in the diagnosis of gestational diabetes in elderly women (P>0.05). Uric acid
combined with glycosylated hemoglobin was used in the pregnancy of pregnant women. The sensitivity and
specificity of diabetes were higher than that of single uric acid and glycosylated hemoglobin (P<0.05).
Multivariate logistic analysis showed that the pregnancy outcome and glycosylated hemoglobin and uric acid
levels in gestational diabetes patients were statistically significant (P<0.05). The area under the ROC curve of
uric acid combined with glycosylated hemoglobin is the largest, followed by glycated hemoglobin, and finally
uric acid; the incidence of adverse pregnancy outcome in pregnant women with gestational diabetes in the
experimental group is 10.00% , which is higher than 5.00% in the control group (P<0.05). Conclusion The
combination of uric acid and glycated hemoglobin is effective in the pathogenesis of gestational diabetes in

elderly women and it can reflect the severity of the disease and provide a basis and reference for clinical

treatment.

[KEY WORDS] Uric acid; Glycosylated hemoglobin; Gestational age of pregnant

UF U 191 0% IR 9% (gestational diabetes, GDM ) &
I PR 18 DL ARG , 2R AR AR IR R R A B
YU A S8 R T IR R R =
IERAE , K9 50 a0 AR AN B S i A AR 2 W
BT K S faE R AR RIS, 4 R A PR
AR T AR AR & 2R R A b aksh = % i
BAILAAR P9 o3 AR & R R R S e RIL &
AR TR TR e i 2 0 4 R BB PR
W, R R IRE S iz 3 T W s ws
HAERERZME L, BEN¥E R ER R R
B AR A I 2T 2 PR B ARG P e 0 2 A 4 e
BE PR R R BEAR, RE S B AR RO R 2, A B
ol R RS, )R, (H & R[] 2 3 X 2
e SRR, ARWBLL 2016 46 H % 2017
AF 6 J1 B A e BE B 7 B2 R i 22 10 AT Uik
W5 PRI BB 120 1) B2 {5 51 % 22 101 120 14 A [l
BRI 5, FR T TR T B0k A5 W A I 2T B, 11 7 i i 24
YT A SO B PR 9 P f T AL, B AN
1 BEREHE
1.1 IR R

LB IR AE 2016 4F 6 H 2 2017 4 6 H P
HH s BE BE P2 B 1212 W G Db PR £ 120 1],
TR S B A 5 1R B[R] B 7 A ) £t BRE v 4 22 11 120
B, B A % BR AL, 5280 4 A Y 35~42 B, P
(38.63%3.51) % , 22K 1~4 1K, -1 (2.31+0.58) 1K,
FER 1~2 K, FH1 (1.32+0.41) 1K, 228 12~16 JH , 3F

¥1(15.61£1.31) J o X B4 4R % 36~43 %, -1
(39.07+3.54) % , 22K 1~3 K, -3 (2.04+0.52) 1%,
FER 1~3 K, 7 (1.40+0.44) K, 22 15 12~16 JH
) (15.05£1.27) J8 o A TR 15 31 B B 10 2
R, 2 AR 2R IR e R RS
HEX(P>0.05), BA A e,
1.2 AT HEBR bR AE

ABRUE : OFF G A B 2 23 il 1 6 T4
YRR PRI I PRI2 Wi v & I IR 24 85 55 18
i FE >5.1 mmol/L, & )5 1 h IMFF >10.0 mmol/L , &
J& 2 h 1L ## >8.5 mmol/L, ¥ F _E ik A — 474 R
A H1L 5 @ SL 5 21 28 {0 B L X 112 R 4 iR 010 DR
I 5 I RE A B2 W 58 A R A TRIT A -

HeBR bR e : O G IEHE M S5 DB &
QA I 4T IR =5 1A RS P S s OO 5 i 1
WK 25 ) 8 20012 B IR R & .
1.3 Hik
1.3.1 a5

X7 4 A I (VT TF, F5E) 5 B L
kR & (b U A R B R A D
e BB 2R & (o, HAR)
1.3.2  IGIRTERHG A

2 4R 12~16 JE S AR AR, 58 5 A K
A, JF H ol &l A 51 58 B2 10 B ey R EE A A
T 5 IF A DU B 44 5T & 48 %% (body mass index,
BMI) , BMI={A & (kg) /5 5 (m*) | %5 I I B (fast-
ing blood glucose , FPG ) Z5 /K-,
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1.3.3 frARME

S (e WA AT OR SDIRE DR R B A BRI H LR A
I R L. 3 L, X B v 8 2 A A A 2
KA WA U K Ul 3 mL, 25 min %520, HEE 5 000
r/min, 56 BT 43 B8 5 TBCE AR —ACUKAR &
1.3.4 Ky ik

R FH I Fb €0 7500 72 2 21 MpH KK 5 2R H Ak
WAL 22 2 Ak L2025 A KF 5 SR X7 2 H
S EAR ST AR 2 20 R FR K-, A DG HRAE ™ 4 i
BT B AR D] 5 58 1.
1.3.5 2IKiALhE

22 32 i H TAEFRIE 4k (receiver operating
characteristic curve, & # ROC 12k ) , 7 ¥ b 1k 1
SLAR 1 PR TR 7 4 R SR PR s S8 3 Th 2 W R B
BE CRESRE M b I 21 A G A PR R A I A
ROC i & T 1 f2 (area under curve, AUC) 47 #)
Wr, o3 HAZ W R R B2, R I 2 IR Logis-
tic X 4E YR ST PR S8 5 5 TR IR W AL 1M 21 3 7K
it Z AR .
1.3.6 ARIEIRER

2 AT WREE R G0 5% 2 7= T G R
WA RATIRES R Ol o
1.4 WESRIR
1.4.1  AEAIER

WL 2 2 BMIFPG | IR R Ak il 2128 K
THL
1.42 Lk REE

WL FPG PRI HEAL I 21 & K T m i

2B G Y OB RS RR i W R O R
T
1.4.3 {TIRESR

WLEE 2 G T B R AR B AT R4 )R
T
1.5 Gitortr

K F SPSS 18.0 K {4 &b B, BT BHT 4
5, R n(%) = TR FERMT e K50, SR (R £5)
TR, P<0.05 2R A5 E L.

2 HFHR

2.1 241 BMI.FPG. JK & . B 1k I 21 & 11 7K °F
R

Sy 2H ey i 28 10 O R S0 DR s B BMILL
FPG M Ak I 20 & F K F, B & T X 4L (P <
0.05) , S 56 21 va i 2 00 U R 30D W DR s B8 4 DR iR 7K
b g, AH 55 6 FE AT 8 I 8 22 % (P >0.05)
W1,
2.2 JRFREEAWEAL LT 8 76 & i A2 10 AT U M b
PR R AERE T e 5 B LA

PRI SRR I 21 8 B — T b T e i 22 1d
LT WR WE PR 7R B SR 7 B LU IR TSR L
(P>0.05) ; IREREE A ML M 21 25 (A H T it 22 10
U Ui SR PR R SR SR S B TR — IR R
PEIM A H (P<0.05), I 2,

M ROC £ nT LUIF i« R R A W5 AL 121 2
FIZ Wi ph 28~ AR ok, HORk O Bk 2T 2 A
e HIRER, WL 1,

x1 24BMIFPG.JRER HELMAEEKFELLE (x+5)
Table 1 Comparison of BMI, FPG, uric acid, glycated hemoglobin levels in 2 groups (x+s)

2H ) n BMI(kg/m?*) FPG (mmol/L) PR (wmol/L ) FEAE LT3 H (%)
SR 120 23.41%3.21 4.26+0.41 245.47+11.32 7.61%1.25
Xt HR 2 120 21.09+2.16 3.91+0.34 239.31%10.29 5.09+0.85
/ 16.926 12.391 1.042 13.481
P / 0.031 0.019 0.185 0.044

2.3 URURIAME RS R E SRR Wb I 2T & K
S REAS )

Z [N Logistic 43 #7145 F: 26 W - 4 YR 3105 IR
BEIEIRSS S 58k im0 & A R MK B A 4
P L (P<0.05), W 3,

2.4 2 45300 JE X HE AT BE VT HE A I IR AS R4 Ok
25 R

SO 2H e WA 28 40 4 AR DD RE R G R R R A
% 25 5y % 1 3Rk 10.00% , 55 T % 8 2 5.00% (P<
0.05), WL 4,
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Table 2 Comparison of sensitivity and specificity of uric acid combined with glycated hemoglobin in gestational diabetes in

older pregnant women

95% A] {5 [X.[A]

e A% £ AUC ZWHRWIE  H K Youden 54X RIYE TR
TR 1:BR
CEA 0.892 23.215 0.223 0.823 0.893 0.426 0.784
P53 1 0.706 21.841 0.219 0.712 0.842 0.441 0.789
1B i 0.931 4.951 0.310 0.846 0.912 0.574 0.791
10 — FRERIE AR I 21 2 1 3 Wit
08 e R AR 08 PR A 6 K LKA I L R A
" — %% T ARG A 3 S NG B2 B AT s fE
007 REBMARE T, SCRRARE SR T U 5 B
0.4 - s S ME AL , (5175 TOH PR A8 25 K A A IR BTARE IR
g , UL BB A5 A WE RO B e T I, R A
02 R B SO DR 6 9 WL 42 4%, ELX 20 R
0.0 By FRARYT 8 QRS Sk 58 J e B 2R 1 ) I

0.0 0.2 04 0.6 08 1.0
1R

Bl REKSHELDIZESESRZATIRAERRS
B ROC fh 2%
Figure 1 ROC curves of uric acid combined with glycated

hemoglobin in gestational diabetes in older pregnant women

231G I WY A& Az 8 ™ A A s il
Pk g AR ILRE Bk 2

MEAE R, DR PR B A W Ak Il 21 38 14 7 4T U 301 b
PRy B AR RN, HSCRBIAE . ARHFSEH, 5K
5 2 {0 28 0 AT R SO B i A8 55 BMILLFPG B {k
M1 8 A K, B8 T X4 (P<0.05), HILE

x3 WIRMERFEESRBBADIEZESKRTHITERARSN

Table 3 Multivariate analysis of uric acid and glycated hemoglobin levels in patients with gestational diabetes

ZHE B S.E Wald PAi OR fii 95%ClI
PRI 1.395 0.426 14.592 0.036 1.593 3.492~8.831
BEAL I 2T 25 1.231 0.495 10.385 0.031 1.241 3.213~9.085
it e 1.115 0.331 11.241 0.044 1.005 2.394~7.514
x4 2HEPBENHHAITHRITEREIRARFIRES [n(%) ]
Table 4 Comparison of follow-up of 2 components and their adverse pregnancy outcomes [n(%) ]

4151 n RILENARZIR Pkl EIRGIFREME B LS LR E KA A
SR 120 5(4.17) 2(1.67) 3(4.17) 2(1.67) 12(10.00)
popiiEz| 120 1(0.83) 1(0.83) 1(0.83) 0(0.00) 3(2.50)

x / 5.395
P / 0.032
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s R I A R O R R R R R e
BMI, [ 4E /K- T i, o i 5 PR R ARk I 21 28
F K 5 e R I R I29T Sk fn 2% . [N
230 U DG UR BRE PR R i 22 10 252 BIVE R IE Y
2, PR IR 6 2 G 174 {5 v 0% 22 4 1 S o) B
20,0 2 LR M 21288 L PR R IR [ P A iR
A, S5 SRR P A R 20 8 T
PR R [ s K DR 2 7K 18 T X IR
A SCHERFRE Y R ¢ R PR R I AE 2 1T R PR v
KA M7 G R & . Laughon 45 "™ WF5% & B,
AR IR IR K Vs 4 (3.6~8.3 mg/dL) H29H
46.6% 2210 %2 Ji: ol GDM, 18 4 1A J5 i B0 J 4F 1%
J5 , Hok = GDM 8 XU 72 PR R K e AR 2 (0.9~
2.5 mg/dL) Y 3.25 f% . ASHIF Y o S5 4] v i 2 A
I Wi S W R R0 3 TR R /K- v, L 55 0 A L
BTG B 22 5 (P>0.05) , $71 « 40 fiR 7 v 11 PR R 7K
V-5 GDM kAR —E KRR . 22 G iR
PR B8 BUAR N B KT AR N IR OKF- T s, 4
B S A ] PR A ST U2 T A B ., 4@ T IE R Y
ARG RS Yl — o Va2 R B
LA N B2 R Az 400, IR JBR 5 RARPL R B, =
W 28 ) G i U W DR s BB T D OB 8 3 L 8
ox il B AR QT S, B AR A K5 -9 A Y
KA R BAA OGB4 3G B 0 0T R RE R A
o X F S 2210 GDM = G AR A FRE
I FR IR 7K, 2 3R PR R 7K - 58 28 0T S B il 2
PRR & AR W 7 =, o A A B, HL T
GDM &4, AR EE LI AIE , MCE AT IR ES )R o

H T, 6 PR _E % T e 0 272 40 4 0 3 4 PR s LA
1 I % %5 B ifif 12328 56 (oral glucose tolerance test,
OGTT) L2 Wil 3 B2, i T Bl A AF 0 A 35
NEJHE B AR () A8 A v 5% 22 10 4 Wi S W DR s & s
e 2B JEBR AT, H 58 i OGTT KA 7 B Z2 AL,
I RAC A E S v B PR 221, SCRR G WhoR
WA 21 8 2 A0 S 21 8 A LA A
A AR SR — AR G218 | S HOR AT 3 i il
e Sz 7 kA 0 A b I 21 8 K fE
BEPN T B A BT I RIG YT o R
BEAL 212 1 KE I E 5 883 3 2~3 A Il A
I G FLAR I AT 55 8 5 Bl A ] 2 5 2
[N SN R = AN W S R R RO
FE o R R PR R G EAR ii £1 88 T 0
2P YA e R B PR s vh RCR BRAEL BE R H5E A [+

K8 bR A 3, ik B3 B D, BEARAS 45 = 12 W
RAGFE TR RE . AREFFEH, Z2 8 & Logistic 4>
B2 R BH < AT R IBE PROS fB 3 I IR 45 R S Ak
ML & A R AKFBA G253 L (P<0.05) 5 R
PR 1065 Wb I 21 2 11 FH T v 1 2 00 A R B I s
R KRR B TR — IR R BRI 21 8
(P<0.05) ;ROC [I£E 7T LAF Hi : FRERER A AL I 41
B 2 WA il 2 R ok, R O B AR I 41 2R
F, i Ja A RIR . A A A8 bR i A I
RETS B B R0, BB B S 2 W R U
FESERE . PRI, I PR B T2 19 = i A L0 A Ui
W PRI £ I B B SR A R R A T 980, ik
BERE T, & TR B K A LT = 1
iz shE R, BB o 2B AR KOS o X b
ST EME LA s i WG 2225 T e 5 R SHG
I7 , BOGE AT RS R SR TR SRR . AHIFSE b, S50
2 v 2 0 A A DDA PR S8 AN R AR IR ZS R R A
F 4 10.00% , =5 T X R 5.00% (P<0.05) , #2511
SER 1 % 2 T 4 O U W B s T T R S AT IR 25 )
TRYT IR N R PR R AL I 2T AR D RE VT
fli A UG , 48 S I IRIRYT 5 B 0 TRl A
Blegte, (A2 AR D MAEEEZ AR, —
RIS P A B BB XT3 2 | W T R AR B
UE 3 55 —J7 1, 6 b v 2 3 BRI A T4 Ak B
FEAERE RN iR 2z T Bt — 98 58T

ZE LR R PR R R A WAL 2T 8 (T
% 282 1] G A S W B s 2 e SO R AL B I AR
BRI ERE, I RIGIT IR AR IE S % E
FHHET R A

S % 30k
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(RADIEL) : a randomized controlled trial. diabetes
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RIS RIS fe B JRTT 0 ESDN 4 B ohik . Rk
ERiiAlT

Fg# XNE* MG EAE

(8 E] BB F0FR08 /RIS 42 R R 7T A LAY IR 15 5 (ESDN ) £ 3% ¥ ZhAE L I35 Toll
FEZAR-4(TLR-4) A4 F-18(IL-18) IR IR FE [N - (TNF-« ) K- B30 . ik 5201541 H &
2018 4 1 J [AIA 119 88 5] ESDN A 2 2R FHBEAILEL R 7 43 0 SR A (n=44) T FRA (n=44) , 2 34
RUSIHLR , WS AR B LAl IS 22 RIBTT o WEARTRYT T 69T 4 85 2 4B B ohse [ LS (SCr) .
JRZ A (BUN) W /NERJE IS 2R (eGFR) | & E [H 1 (TLR-4 . IL-18 .\ TNF-o) | Ifil AE AL FR [ 1121 2 A (Hb) |
M A& A (ALB) JHEEE(TC) ] idsk 2 B A RN £ R, SR ORJT 4 8)5 .2 41 SCr . BUN
KPR TFIRIT T (P<0.05) , WLEL 4 [ R T X BE 4L (P<0.05) 52 43R Y7 RIS M4 10] eGFR X b, 22 5735
TG X (P>0.05) ; @IGYT 4 &5 , 2 2 TLR-4 IL-18 . TNF-o #8 b5 K F- B T34 97 i (P<0.05) , Wi 4%
2H W T BE 2H (P<0.05) s @IAYT 4 J8 5 , 2 2H Hb . ALB #5417k 34 85 TVRYF 1T (P<0.05) , 2 41 TC #8545
IR BHIE TR T T (P<0.05) , WLE LR AF oy i 5 25 R 5 R A (P<0.05 ) s WLEE R B S I & A R A1 T 4
ML (P<0.05), ZEiE  HIFH/RERS 22 R IETT A T REAR R P 7 KF G4 8 3 B T g, OF RE R AR
HOR B A KUK o

[EgEiR]  ZORIIBEIRIG 0 ; BIFIHIR s 22 RJEIT; B ihe

Effects of alprostadil combined with levocarnitine on renal function and

inflammatory factors in patients with ESDN
LI Changyan, LIU Juan*, GU Fang, XIONG Chaolei
(Departmen of Nephrology, Chengdu Fifth People’ s Hospital, Chengdu, Sichuan, China, 611130)

[ABSTRACT] Objective To explore the effects of alprostadil combined with levocarnitine on renal
function and serum levels of toll-like receptor-4 (TLR-4) , interleukin-18 (IL-18) and tumor necrosis factor-«
(TNF-a) in patients with end-stage diabetic nephropathy (ESDN). Methods 88 cases of patients with
ESDN admitted between January 2015 and January 2018 were divided into observation group (n=44) and
control group (n=44) according to the random number table method. Alprostadil was applied to both groups,
and the observation group was combined with levocarnitine. Renal function [ serum creatinine (SCr) , urea
nitrogen (BUN) , glomerular filtration rate (eGFR) ], inflammatory factors (TLR-4, IL-18, TNF-«) and
blood biochemical indicators [ hemoglobin (Hb) , serum albumin (ALB), cholesterol (TC) ] were evaluated
before treatment and after 4 weeks of treatment. And the incidence rate of dialysis adverse reactions was
recorded in the 2 groups. Results After 4 weeks of treatment, the levels of SCr and BUN in the 2 groups
were lower than those before treatment (P<0.05), and the decrease in observation group was greater than that
in control group (P<0.05). There was no significant difference in the eGFR within - groups before and after

treatment and between-groups (P>0.05). After 4 weeks of treatment, the levels of TLR-4, IL-18 and TNF-«

HEeRA W) g AEFi X A F R R AFAHHRAE(17P)574)
Ve St AR T AANRERE WA, w)Il, AR 611130
*38 AR %48, E-mail : kuitian20117284@sina.com
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in the 2 groups were lower than those before treatment (P<0.05) , and the decrease in observation group was

greater than that in control group (P<0.05). After 4 weeks of treatment, the levels of Hb and ALB in the

2 groups were higher than those before treatment (P<0.05) while the TC level in the 2 groups was lower than

that before treatment (P<0.05), and the changes in observation group were greater than those in control group

(P<0.05). The incidence rate of adverse reactions in observation group was lower than that in control group

(P<0.05). Conclusions

Alprostadil combined with levocarnitine is beneficial to reduce the levels of

inflammatory factors, protect patients’ renal function, and reduce the risk of adverse reactions.

[KEY WORDS]

FE 45 Pl DAL BT B2 AR 301 B o, R IR R
%4 ' % (end-stage diabetic nephropathy , ESDN) % 4=
R IO F S 2 67, AR T B /NER B 48 T s 2R )
B, ESDN & i TR Uise 2 iR , 380k
PREG PR AR I R 6 B 3R 28 W) o sl & TH AL &
Y ICEEHE RSN | DR g R0 ALY B AR T
EIATIRIT™ o MO SR W, W2 BT S5 o T e
5 R Jie B i R 5 b TR A IS B
SEVRIT A A TG R T R AR R A A
A TCIEA I e B 1 S BE D RE™ R GAR 1
ARFSAE T B, BRIl FH 24 W0 % 18 5 S i ) fig
RUERFHAT T EE ., BRI
J#% (diabetic nephropathy , DN ) /& # HLIA 3 4 4 1) T
TR 7/ ROR AR RN B N L S U By S A s
ZRPLR 25 . {0 T ESDN B3 s Ui ie 3=
LAz BT VERIRESEZ M R,
BLA R 9 e DL RS RAFRICR . A2 RJETT B —Fluk
M/ IN oy T2 R L, B A A1 i v R A A
WAL, BA PR B EH, JF seA 0k &
H MR FCE IR s wig) MR Rk 1) R 45 e
YEH, A FI T4 ESDN B & FII6e, i A R JeiT
o BB 2 3& 42 5 17 ESDN B e % D g M 5 1 A
TR AR, A RETTI T RME
o 2L A I 375 FE A ELAT 1 SR LA 4 B G g2 D e A 1

End-stage diabetic nephropathy ; Alprostadil; Levocarnitine; Renal function

H HuatB A ARSI 2 R IETT X R4
i BB o AR O A A R VR T B — T T A2 R
JETT FHT A b R B A 7 RS A38 0, 5 — 5 T
[F] 2 F 5% 56 1 X 2 £ DN B, i 5 /0 e 7
ESDN # % . T It , AAWF 5590 A 88 £ ESDN &
HAERBEFERT S, ARG H MR B G 22 R eVT
1AY7 ESDN PR, o 3K ESDN S48 Bh 2454 )7
FHROLE R BRI

1 AHSHE

1.1 — g

g4 A 2015 4F 1 A Z 2018 4E 1 A [a] it iA 1Y 88
%] ESDN & 1E M F 55 5 o 9 A bR ifE . 75 &
ESDN 2 Wibr "’ s AE 88 >18 & 3 5 i AR Al H fa0%
PR AT ENTIRYT 6 S A UL L3 it
AT 6 A A LA b5 JRAE A I () 2 HL28 28 I W)
BRI E R SHAZEL . HEBRIRE:
P TSRS T RE R AR RStk
BEAR | LS 2 45 5 85000 B 0l o I R |
FAR AMHE S EENT A RJETT & A A A
AR S E A 5 DR A B D DR R o8 4 FRNR YT A
K I BERLER 3¢ 35 20 S W 2% 41 (n=44) A1 XF BR 21
(n=44) o 2 H—BPRIXT I, 2R TG X
(P>0.05), W3k 1,

Rl 2H—MBERITLE [n(%),x+5]

Table 1 Comparison of general data in the 2 groups [n(%) ,x+s]

21 5] n Hit (L) A (kg) X180k (mmHg ) SEE PR 4 (mL)
pUE St 44 25/19 57.06£9.01 61.22+5.91 107.76x£11.80 1022.52+255.74
X HE 2 44 26/18 58.07+£7.05 60.40+6.54 110.65£10.14 1010.64+264.76
1t - 0.047 0.586 0.617 1.232 0.214
P - 0.829 0.560 0.539 0.221 0.831

1 mmHg=0.133 kPa
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1.2 RITE

2 4 HET S MR (A= 7= Aoll - b st 28 ol
A A B Al BUAS 1 mL: 5 g, L SCS : [F
27 H10980023) 1 mL 25 A 0.9% 4= # b 7K
10 mL 18 % A, qd , LGS 70 L EL Rl K5 22
JETT (A7 Al ey R U 225 4 245 Ml A A BR A W]
A .5 mL: 1 g, #LHESCS « [ 245 5 H20113429)
5 mL 25 A 0.9%HE B Eh 7K 250 mL # kiR i3
qd, 2 HIFRERYT 4 JH
1.3 Ak

IRITHT JRIT 4 J6 5 4 R AR /B3 A1 A K
A FH Tt K 5 728 W BFH0 7 (enzyme-linked immunosor-
bent assay, ELISA ) il % Ifil. /)L /i (serum creatinine ,
SCr) . JK & % (urea nitrogen,, BUN) , {# ] 12 £ &
IR 995 AT 0 27 5 A BIF 5 1) CKD-EPI 2 XAk 55
/N ER JE 1 & (estimated glomerular filtration rate ,
eGFR) ; {ifi I ELISA il] £ Toll ¥ 3Z {4 -4 (toll-like
receptor-4, TLR-4) | [1 41 % -18 (interleukin-18, IL-
18) . M 983 3R %€ Al ¥ - o (tumor necrosis factor- o,
TNF-a ) . o JH [ % (total cholesterol , TC) ; {8 FH Ji

B G P58 25 I 52 141 4 1 (hemoglobin,, Hb ) | [ 25 F
(albumin, ALB)
1.4 EFEHR

TEAIRITET IRIT 4 R G 2 AR B Rk
(SCr.BUN.GFR) . &£ F(TLR-4.IL-18 . TNF-a) .
MA= AL FEFR (Hb ,ALB . TC) , ic 3% 2 B A B
1.5 Giilorik

K FH SPSS 19.0 et 8 44 E 17 58 4 pr , 1 i
BOE LS80+ A2 (R ) TR AT 56, 115k
B VA n (%) 2R AT 7 KR8 Fisher A5 WA 4G
55, P<0.05 KR 2255 A G225 L,

2 R

21 2415 TRexT

ARHGE 4 BT R R BE DL . IRTT 48
J& .2 41 SCr. BUN 7KV ¥R TR 97 1 (P<0.05) ,
WL ZH B R T X B4 (P<0.05) 5 2 43R 7 R R &
ZH 7] eGFR Xt , 22 % ¥ LG8 i 24 3 L (P>0.05) ,
W2,

®2 2HBIHREXTLL (x+5)

Table 2 Comparison of renal function in the 2 groups (x+s)

2151 n SCr(pumol/L) BUN (mmol/L) eGFR[ mL/(minx1.73m?) |
e BT 44 826.59+82.60 29.42+90.42 11.17+1.45
ULE-Z
- BT A G 44 669.12+138.15" 22.17+6.75" 10.64+1.08
t - - 6.489 4.150 1.944
P - - 0.000 0.000 0.055
o BT R 44 828.87+83.52 29.65+9.90 11.08+1.86
o BT A G 44 753.30+129.54° 25.45+7.18" 10.43+1.16
t - - 3.252 2.278 1.967
P - - 0.002 0.025 0.052

5 R BT E, P<0.05; 5 RILIGIFHTX e, "P<0.05,

2.2 2HRMENTXTIE

897 4 )5, 2 40 TLR-4 . IL-18 . TNF-a 557K
SEYIE TR Y7 AT (P<0.05) , WLEE 40 [ R K %) i
20 (P<0.05), WL 3,
2.3 24 IA AR AR AKX

1697 4 )5 ,2 40 Hb \ ALB 8 kK F-21 5 T4
JTTT(P<0.05) ,2 2 TC F8 /K F-EMR TR T (P<
0.05) , WLZ 2 A8 fy i B 241 K T X B4 (P<0.05) , WL
F 4o

2.4 24BN KN AR L

WREE AL i 1) AR I 2 5 g 2 9], Bk
AR 11.36% (5/44) 5 % B8 20 H i 2 1] e 6 1]
I 6 191, B & AR R 31.82% (14/44) , WELLH A R
FLR 5 H R AR T X6 R ZH (/=5.437, P=0.020) .

3 it

DN f 2% A7 15 = BER A, BE I 2 RE A2 1k 2
DN Jp 5 #E ML 2 — , HL s BERAE S R M ke TE
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F3 2AKRMEFEFIERAKEILE (x+5)
Table 3 Comparison of levels of inflammatory factors in the 2 groups (x+s)
21 n TLR-4(pg/mL) IL-18(ng/mL) TNF-a(pg/mL)
. bEpEgill 44 6.53+0.93 156.52+23.37 28.416.74
HIT 4R E 44 4.89+0.84 116.92+19.62" 14.24+4.91"
t - - 8.681 8.608 11.272
P - - 0.000 0.000 0.000
— BITHT 44 6.49+0.92 157.70+28.56 28.756.14
1BIT 4 S8R 44 5.53+0.85" 132.46+16.06" 19.81+5.83"
' - - 5.084 5.110 7.004
P - - 0.000 0.000 0.000
SRR R XTI, P<0.05 5 5 RGN L, "P<0.05,
F4 2BMENIERAKEILE (x£5)
Table 4 Comparison of blood biochemical indicators in the 2 groups (x +s)
]l n Hb(g/L) ALB(g/L) TC (mmol/L)
- IBYTHT 44 64.57+13.99 25.15+5.73. 5.86%1.40
HIT A A 44 04.25+14.35"™ 41.09+5.55" 3.25+1.08"
t - - 9.824 13.255 9.791
P - - 0.000 0.000 0.000
— ey Egili 44 65.19+12.87 25.73+5.61 5.64+1.36
RIT A B 44 86.57.£16.09" 34.82+4.85" 4.50+1.28"
t - - 6.883 8.131 4.049
P - - 0.000 0.000 0.000

SRR RAIN ., P<0.05 5 5 RI41E 7 R % L, °P<0.05,

B DN FR 3 & A0 i i 5 = R B S i)
/R 1 E ARSI IR R B, BESGE WA EE MR
ARG I B 32 AR TR B TRe A OG5
7R R F b /R B 386 A F 2457697 DN 2 0)
A A B R ESDN 75 1 1 107 FH it 42 335 By
DUARIE B T g, (K 3 1585 9 N\ I 3 R4 4 R
SRZERJETT 7K 8.3 T B, 5 i J8 AR N8 55
RO, HETE A AT Bon B8 R B A
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Study on the content of Daidzein in Polygonum multiflorum Thunb with black

bean juice

DENG Qing*, LI Nibing

(Department of Pharmacy, First Affiliated Hospital of Guangzhou University of Chinese Medicine,
Guangzhou, Guangdong, China, 510405)

[ABSTRACT] Objective To investigate daidzein content in Polygonum multiflorum Thunb with black
bean juice and to evaluate the quality of Radix Polygoni Multiflori preparata. Methods The daidzein in
Polygonum multiflorum Thunb with black bean juice was qualitatively analyzed by thin-layer chromatography
(TLC). The daidzein content in Polygonum multiflorum Thunb with black bean juice was carried out by the
high performance liquid chromatography (HPLC). Results During TLC, the fluorescent spots of
Polygonum multiflorum Thunb with black bean juice could be observed in the corresponding position of
daidzein control, while fluorescent spots could not found in the corresponding position on TLC of raw
Polygonum multiflorum and steamed Radix Polygoni Multiflori. The regression equation of X daidzein injection
volume X (pg) determined by HPLC with its corresponding peak area value Y was obtained, which was Y =
12.647X+197.35, r=0.999. The linear range was 1.65 ug~16.56 g, and the average recovery rate was 98.72%
(n=5, RSD =1.54% ). The content of daidzein was 12.34+1.26 mg/g in Polygonum multiflorum Thunb with
black bean juice, while daidzein was not detected in raw Polygonum multiflorum Thunb and steamed Radix
Polygoni multiflori. Conclusion  The identification of daidzein in Polygonum multiflorum Thunb with black
bean juice can be used to identify Polygonum multiflorum Thunb with black bean juice from other processed
products of Polygonum multiflorum Thunb effectively, so as to evaluate the quality of Radix Polygoni
Multiflori preparata.

[KEY WORDS] Black bean juice; Daidzein; Polygonum multiflorum Thunb
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Figure 1 Differential analysis of Daidzein by TLC method
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Figure 2 Chromatogram of daidzein standard and sample
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K1 XEHTRENKRNER

Table 1 Results of daidzein content

x3 EEUIRER

Table 3 Repeatability experimental results

Bk 5 25 1
i T A 3 13
451 il 5 i iy &
KEH L (mg/g) 1234126 0.00 0.00

2.4 RGBT BRGS0
A TE e BN %5 BE S5 5 RSD N 2.18% , & W
AL E L, WK 2.

Table 2 Experimental results of precision

AT 1 2 3 4 5
KEH I R MAIEmA 255 258 261 259 251
WG LT A 249 253 254 254 257
EXEN=gEn iyl 253 252 251 257 253
T8 2 T 1 2 e T AR 248 254 256 258 255
RSD(%) 2.18

2.5 AR (o ) R MR S IR A
AT K B8 A SL 5 RSD o 2.97% , 32 W]
AR E AL, L 3,

FEAR 75 1 2 3 4 5
T AR 252 256 257 252 258
RSD(%) 2.97

2.6 ERUHA AR E PSR

ARHIFGT 2 PR AE M S 06 AH X A5 v I 22 RSD
1.33% , Ui WA 1 8 A8 (A i A T K G A5 0 7E 16 h
WEA Rk b, Wk 4.

x4 REMLBER
Table 4  Stability test results

At E] (h) 0 2 4 8 16
U T FR 257 254 256 257 254
RSD( %) 1.33

2.7 LIRS
A FEAREAS 1 - 249 [T 99.21% , FH X AR
HEMW 2% RSD N 2.06% , .35 5,

FT5 MEFOEEEIEER

Table 5 Test results of sample recovery

FEA Bl PR (= %N NISA ARy HIEES s EIE S SoEl &S RSD
=2 (mg) HomfmE(mg) XS E (mg) (mg) (%) (%) (%)
1 100.00 1.06 1.12 2.17 97.21
2 100.00 1.11 1.12 2.25 102.11
3 100.00 1.09 1.12 2.07 96.97
4 100.00 1.05 1.52 2.53 98.44
5 100.00 1.01 1.52 2.58 101.98 99.21 2.06
6 100.00 1.03 1.52 2.52 98.82
7 100.00 1.02 1.92 2.91 98.98
8 100.00 1.04 1.92 2.90 97.96
9 100.00 1.06 1.92 2.92 97.99
5w (V1) FIEEL 10 kg 0 74 2.1 5 3

8 5 SR Y] B 5 Polygonum multiflo-
rum Thunb, 1T B, 2015 4F i A [ 24 8t i ]
BTN e T AR E A R 100 ke fTE S R

RS YR8 o AR T 3 TP A7 78 B ] B 1% R A
Ketfill i AN —, LS| & 4 A ) R kA
XF AT ) R B A 1l — o P B o A E AR R
HPLC 5 — 2K 20 1 FVBUR 25 0 vEAh i B 25 1)
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Research advances of laboratory detection methods for hand, foot and mouth

disease
OU Xiaoyan, XU Bin*
(Clinical Laboratory of Kunming Children’s Hospital, Kunming, Yunnan, China, 650100)

[ABSTRACT] Hand-foot-and-mouth disease (HFMD) is an infectious disease common in children
which is caused by various human enteroviruses. HFMD presents with a fever and rash or herpes on the hands,
feet and mouth. A small number of patients have severe neurological sequelae, with a few severe cases of
speedy development leading to death. Therefore, understanding detection methods for HFMD will not only
help to understand further the modes of transmission and the molecular epidemiology of HFMD, but also will
improve precise clinical treatment, prevention and control of the disease. In this paper, the research progress
of research into laboratory testing methods for hand-foot-and-mouth disease will be reviewed, to proride a
reference for frontline staff to select appropriate HFMD detection methods in clinical practice.

[KEY WORDS] Hand foot mouth disease; Enterovirus 71; Coxsackie virus Al6; Viral nucleic acid

detection methods
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