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Abstract Objective: Anti-Mullerian hormone(AMH) has a higher accuracy in evaluating ovarian reserve func-
tion,and it is of great clinical value in the reproductive guidance of female during puberty and growing period. At
present,the enzyme-linked immunoassay is commonly used in the detection of AMH.,but there are some disadvan-
tages,such as low sensitivity and narrow detection range, which affect the actual level of AMH, which makes the
prediction of the condition inaccurate to the treatment of the disease. Therefore.it is very important to establish a
low cost and high sensitivity method to detect AMH level. Method: Using the Biotin-affinity amplification System,
a group of anti-AMH first antibody packages were coated with microporous plates,a method of AMH enzyme-in-
duced chemiluminescence immunoassay was established by combining the biotin-streptavidin-horseradish peroxi-
dase binding with biotin-labeled second antibody and the first antibody-antigen complex,and adding the lumines-
cent substrate, the parameters such as linearity, sensitivity, specificity, stability and recovery rate of the system
were detected,and compared with the conventional Elisa method to detect AMH concentration. Result: The linear
detection range is(0. 42-50. 00) U/ml, the system has good stability,sensitivity 0. 42 U/ml, the difference between
batches is less than 10% , the difference between batches is less than 10% ,and the difference is statistically signifi-
cant compared with the conventional ELISA. Conclusion: AMH biotin-streptavidin-horseradish peroxidase enzy-
matic chemiluminescence immunoassay is easy to operate, high sensitivity and low price,and is suitable for clinical
detection.

Key words anti-mullerian hormone;biotin; streptomyces affinity; horseradish peroxidase;enzymatic chemilu-

minescence immunoassay

TRATB 2017 FAETALSHBE AR (—A)A A (No:201750715011315)
VAT =0k E R A IR A T d = 118k ,472000)

PO 0k E R A

CAETHE ER

' AETLBER

BAZVEH B, E-mail : jykyaopeng@163. com



+ 156 - I AR 1 V2 2% i

532 45

FERRPEWOR (ST A A R BRI R
IRFRAE SR I IR b R VEAS B 81465 %5 1 i 8 45
R K 2 A7 7 BB PE AN = 1 TR, B0 4 [C A
2 (anti-mullerian hormone, AMH)™® # 2 /> 72
000 B R4 o A B E A, A
Ja /b AMH f 51 50R 20 B 7= A=, o 28 B0 5 R D
ANF FH 2 5900 SRS O AR KR
A R B INHTRE, AFRAES A,
AMH F3Ff 59 554 25 T 58 75 16 2 A T8 & 9 1 B
M EHTEREN AEFNLEMmAETE SN A
ARG IR A . WF5E N AMH 76 2B 5 2R
1 B 1) DT S50 41 6 438 L 7E T 28 JR B b mT fR E
H P B 2K SR B2 A B AT ARG S0 B {6 T B
A3 Rk S R A 9 96 R 08 3R R AT 1 e e B B
e Akt e, A W m ay Bl A (5. R ek
B, I HE N (% 2 M i AMH ZKSF B B i ) 3 R
G FE KR AR ALt BT i Al AMH
JKFEAE 0.5~1.1 ng/ml, Wiz B9 H 6 & T B
I AMH 7] R Sy B9 PFAl B9 55 6% 45 2 g 0 SO 45
bro WFIEIE K& B2 BP §i 25 A 5E (polycystic ovari-
an syndrome, PCOS) f # I3 AMH /K532
A 3Z K5 (in vitro fertilization, IVF) /0P g 3¢ P A
4 F 1 5T Gintracytoplasmic sperm injection, ICSD-
G # 48 Cembryo transfer, ET) Bl 22 i 72 5 #5 Hil
PEAEHEIR 45 2 IEAH O™ . Sz, AMH 78 #il i op
B0 PR AR B M AR T DA R B 5% i HE O
YR N T AEENESE X, BEix
T AMH BRI, 1 R b 2R H A0 2 Bl 356 4 928 53 BT
P AR AF TR OB AR, R [ AR A B TS e
AMH SZBR K (0 5 5 AT 75 %65 995 175 A 30 Al AN
YERf X BRI P AR A PRI, ST — R IR
AR | RO B R I AMH UK 5 Bt N B
B, AR I AR ) 2R R R R R -BUR o Ak
Tit T AR Ak 27 G B 928 43 BT O v 5 i R I R A 5
Brid b A 4tk . RO VRE 5 BE RS M L Il R S
SRS B8 A ) R R RS R MR BRI S
Tit il 02 Ak 2 O S 8 43 B O R AE AMHL A& b 1Y
N FHAE .

1 #MEE5HFZE
L1 R R A

AHE 5T vp Al ) S A A . BHPIS 1M B filf £L
M & 43 AT A CAE 3 A 6 T8 B 5 Bl B8 W A
(1% Eppendorf 24 A)) ; DEM. 2 & H sh ¥k M 41 (b
T AT ALAR A B s IVE VA AE (Lo K L B
ALER A D 596 LALLM CBR I 4l 42 Tk A7 PR 28
ADLGISW BIE.O ML (b st B B 0L ) s 55 8
JEMZE (FEH emo fisher scientific 2Y 7)) ; N-3R £ A7
B FATE W % 4 9 (32 E emo fisher scientific 24

) s PR i SE AL W B (Sigma 2T s (L2 EW) &G
WA HURESE AR Y ER A BR A R 5 B4 i v ([
25 S AR W RS E T s AMH iR (B PRI A2 B4
ABRAFD .
1.2 FEAIME

25 W il BT B ARG 2 Pk A JRL K L 5 ml, 7R
B AR FR (3 500 r/min, 15 min) BB . —20°C

PRAT
1.3 N
1.3.1 BEFEEMBAHERAH S 50 mmol/L,

pH 5.0 #7158 & 1 Bk 28 v 0K B 25 2% R il I 61 A
0.5 pg/ml ¥ W, 18 HJ5 A B fL # o, & fL
150 pl,2~8°C FARAE 24 h, T J5 i A B 8 (&
10 g/L BSA) & fL 200 pl,2~8°C F i, 24
P 0T TR B 2~ 8 CIRAF
1.3.2 AWRMAPURG & B NREmAASE
FOTE S B A= 0 R vk AR O A 2 =R, AR 2 mg
THMGHR IR 4tk 300 ml, BB H4) WAL, ST HED
BEAM A REBEWREEMA 2 ml HLIRFR T,
F OV 30 min, KW 10 mmol/L 1) PBS i#&
Br4°C 8 h(H il 4 YO 8, A S5 — B, —
20°CHR-AF .
1.3.3 @EtricyiiRmdil & K 5 mg BRI A Ak
YIRS F 1 ml 28087k W, m 0.2 ml FECHY 0.1
mol/L NalO, ¥, & 5 # ¢ 20 min, 1 mmol/L
pH 4. 4 BEFR AN 2% v iGE AT, 4°C i 3 (W 3 1R,
JA 20 ¢l 0.2 mol/L pH 9. 5 B FREh 2% v, 55
A 1 ml 0.01 mol/L #&EEZ% i &% 5 mg AMH
ik, Z# 2 hy it A 0.1 ml FH AL 4 mg/ml Na
BH,,#€%),4°C 2 h, 0.15 mol/L pH 7.4 PBS i%
Br4Cal i (e 4 WO . IWERLS &Y. A% &
W=, —20°C{~- .
1.3.4 KUESMMEH FHAEESHRESRER
FrfE a2 AMH $T 5 S i 5 0.2.0.6.2.0.6.0,
20.0.60.0 U/ml R IV AR HER W, B 0. 5ml 4%
HT . —20°CI-TE,
1.3.5 UM ECH  FHPUERR B (5 10
g/ L BSAK AW RMEPUIARLL 1 0 3 000 FIEEFRIC
PUARLL 1 20 000 MR EESATIR A 4 CIRAF .
1.3.6 #AFLIR a5k % % R A HAR AL Hon
A 50 pl BHE S BCREAS, BRI 100 ] 04 S0 W
SRS 10 5,37°COKIE 45 min, PE% 5 a1 T
AL R CIEY) 100 pl, 386 5 min, 78 & G/ Hr
& ke W A&t R R, R ORL B OER fR RE or B ik
(ELISA) J™ 4% 4% B8 156 B 5 5 AE 24T .
1.4 Giil2paba

i/ SPSS 18. 0 B4 43 Hr i dli . I H K-S &
W AT E S M ERNIESSM. 24
[ P LE AR ¢ M3, 2 dH D) b p 38 (i R



FRESHET S5 0 T 9 DA IR R A A 0 3R - B A R R R B e e A el A A 2 SR S g S T TR Y

%2

T

« 157 -

oy . P<<0.05 WERAGI¥E L,
2 #£R
2.1 [l

B AMH & 2 U/ml B9 A L3 9. 43 50 A
AMH ¥ 4 30 U/ml.50 U/ml #1 150 U/ml &Y
AMH, W &R A B h 93.63%. 97.16% A
91. 59 % , - [ RN 94. 13 %,
2.2 AR

TR Z AR PRSI S L R (0. 42~50. 00)
U/ ml. A% HEfh 5 & A 5 B0 80 - 52 n il £k 40
SERIRLL R OC R R 0.997 8,
2.3 REE

SEATINGE 10 AL HE S Kk SR T« £,
SESME N 2 A5 bR 25 P AR 10 K G AE L AR 2R Ty
IEM T E. EE 5 K. BB REEN
0.42 U/ml,
2.4 KimE

X v B 24 A L R T 3 A B AR
BIPEAT 10 FLFATI05E L AL 22 55 /N T 10. 0%, 4t 1]
ZRH/NF 10.0% .,
2.5 FERE

A9 FHH A 3 b 3 2 047 28 SRR
AMH F T RAG A R b 5 R IR 1,

T1 TXEEFITR m U/ml
2 X K e 5
RN 6 500 <1
8 B A A il 3% 500 <1
NG AR T AR R 200 000 <1

2.6 faEE
37°C 7 d e g R 5 4°C A —.
REGSE 0. 42 U/ml, FHEICR R 94, 11 %, i £ 2k
PEAROCFR %L 0. 992 5, b P9 A % B RN AL 18] 45 %% B 3
INF10%,
2.7 5 ELISA ¥ b4

B EASHS W ELISA %S 280ty
o8, 45 3 o, AR 5T v Al R A Iy v i 5 RO
M [ 3 B B A T8 M ELISA 2%, W 2,

2 EELISAZBSHILLER
S MR REE BEE 2R
/%  /(Ueml™ /% /(U e+ ml)
ELISA  94.13 0.98 <10 (0.98~38.00)
CLIA 92. 29 0.42 <10 (0.42~50.00)
xi/t 2.917 7. 254 1.032 8.217
P 0.374 0.027 0.817 0.012

3 itig
AP | 5T BP0 YA H L U8 I R I 2 R 3R OK
A5 R I PR B AR VAN BF BL DD RE AL G o ik L |1
JE DL b 7 B W B A5 ol R 2R s T A R 2
[vi] Fsf A, 2% ) 2 0 G 0 5 1 =8 U010 7 T XoF 45 SR 3
M, AMH 22— & A Rk AUEE R
S7As o0 o2 D b ol kG T A R U v 0 e
YRR & 45 B0 i 0 A= K MR &, 48 35 90 516 25 )
feflz  HATA T AMH BRI 3 0 Y 2 il
GBI, RAEAR B m R R B2, 5 3R
PHAE 0 MR B PR 25 2R fk 2% & b 3 o B
(CLIA) J& ¥ & 6 o 5% i A 10 76 Bt S s pi AR I,
B N 25 SRS A Tl JES 4 T kO, i A i R
R BE RTHEI B HR E OC R OGRS SR EE G
FE R, AR U bR o il 2R D0 e R DU Y Tk
JEC 0 CLIA ) B2 S A R T & LR
KRIEYI A SO K TO O e A R R
MFSA)RHERE W —MEAR. &
765 kD, AHXTF A E, SA AL H 5 B R 59
FR 1 5 T B & /0N o T ELAS AT ] B 5, Jr DL AE 5 23R
IR AR ES A Bt BT TR B B 22 SAL A B B U
AERE SR BERCE MR- LM R RGAE
ik PR R S A B I WA I I Rl e B X T
IRA] 28 5 R R 07 AR SCHE ST I O I R TR
] A I 5 TU00 e i B R RN R B R AR PR AT A
FAk 38 I B A R R - ) F R ORE I AR PR, i
PRPURE AW 5 EARR I . FEAHE 5T L 2 A i
JE R (0. 42~50.00) U/ml, iZ Ak & e M 4r . R
BOE 0. 42 U/ml N 22 5 /N F 10. 0% . dit 8] 22 57
/NTF10.0% . 5% M ELISA X H 22 7 A S it % =
SC, XHRTR  BE R R RN AR W R AR I R ek
ASASCT 30 AT A W B L T L R A A A T A
& o FE ST 1 G 43 AT O vk T S PR A

AR —Fh AMH B A= ¥ R -4 5 % f1 & -
FRAR L E b P g AR Ak 2 B OE R i M ik B S
F AR R R RS ARRE S I RAG I
S % 3R
[1]

o
il

Chinya A, Ratan SK, Aggarwal SK,et al. Association
of Levels of Serum Inhibin B and Follicle-stimulating
Hormone with Testicular Vascularity, Volume, and
Echotexture in Children with Undescended Testes
[J].J Indian Assoc Pediatr Surg,2017,22:3—8.
LTI = e =71 S N e i Rl R T = O
i I RE R W [J]. ARSI S W 56T &,
2016,30(2):127—129.

Jamil Z, Fatima SS, Ahmed K., et al. Anti-Mullerian
Hormone: Above and Beyond Conventional Ovarian
Reserve Markers[ ] ]. Dis Markers,2016,5246217.
Shen Z,Bao J,Zeng Y,et al. Influence of Cyclophos-

(2]

[4]

phamidum Used in Different Time during Menstrual



158 -

s PR L ¥R 27 2% 7

%32 %

(5]

L6]

7]

[8]

[9]

[10]

[11]

Cycle on Ovary Anti-mullerian Hormone [ ]]. China
Pharmacist,2018,1:

Anna ] .Malgorzata S, Anna G,et al. The Relationship
between AMH and AMHR2 Polymorphisms and the
Follicular Phase in Late Reproductive Stage Women
[J1. Int J Environ Res Public Health,2016,13:185—
185.

Mumford SL,Legro RS, Diamond MP, et al. Baseline
AMH Level Associated With Ovulation Following O-
vulation Induction in Women With Polycystic Ovary
Syndrome[ J]. J Clin Endocrinol Metab, 2016, 101
3288—3296.

MRAET e AR Z L E SRR ES R O L
G5 Ty 58 AT Al M B B LT T B A 4 R
2016:31(19),3895—3898.

PEER L AEBUAE B 2, S PO WA SR R T AR
5 2 9 G JLER G A KA o 0 0 HE O 25 )R m A DG
LT e S 2 W 5 IR T A4 K, 2018, 32 (6)
529—532.

FeiDing XU. The Value of Age,Basal Follicle Stimu-
lating Hormone and the Number of Sinus Follicle in
Predicting Ovarian Response[ ]J]. Medical Innovation
of China,2016.

Wang H,Chen L, Jiang Y, et al. Association of gene
polymorphisms of estrogen receptor, follicle-stimula-
ting hormone B and leptin with follicular cysts in
Large White sows[]]. Theriogenology,2017,103:143
—148.

Zhang H,Luo Q,Lu X, et al. Effects of hPMSCs on
granulosa cell apoptosis and AMH expression and
their role in the restoration of ovary function in pre-
mature ovarian failure mice[ J]. Stem Cell Res Ther,

2018,9:20.

[12] Kereilwe O, Pandey K, Borromeo V, et al. Anti-

[13]

Miillerian hormone receptor type 2 is expressed in go-
nadotrophs of postpubertal heifers to control gonado-
trophin secretion[ J]. Reprod Fertil Dev,2018,14.
Pankhurst MW, Leathart BL, Batchelor NJ, et al. The
Anti-Miillerian Hormone Precursor(proAMH)Is Not
Converted to the Receptor-Competent Form(AMHN,
C)in the Circulating Blood of Mice[ ]J]. Endocrinolo-
gy,2016,157:1622.

[14] Demirdjian G, Bord S, Lejeune C, et al. Performance

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

characteristics of the Access AMH assay for the
quantitative determination of anti-Miillerian hormone
(AMH)levels on the Access family of automated im-
munoassay systems|[ J]. Clinical Biochemistry, 2016,
49:1267—1273.
Pearson K,Long M,Prasad J,et al. Assessment of the
Access AMH assay as an automated, high-perform-
ance replacement for the AMH Generation 11 manual
ELISA[]]. Reproductive Biology &. Endocrinology.,
2016,14:1—09.
Zhu W,Zeng J.Tong Ll,et al. Evaluation of the appli-
cation of Chemiluminescence immunoassay (CLIA) in
blood screening[ J]. Chinese Journal of Blood Transfu-
sion,2015,29:493—497.
Mei S, Wang J.Zhu L.et al. A UPLC-MS/MS method
for analysis of vancomycin in human cerebrospinal
fluid and comparison with the chemiluminescence im-
munoassayl J ]. Biomed Chromatogr,2017,31.
Salehi N, Peng CA. Purification of CD47-streptavidin
fusion protein from bacterial lysate using biotin-agar-
ose affinity chromatography[]]. Biotechnology Pro-
gress,2016,32:949—958.
Wetzel D, Miiller JM, Flaschel E,et al. Fed-batch pro-
duction and secretion of streptavidin by Hansenula
polymorpha: Evaluation of genetic factors and biopro-
cess development[J]. Journal of Biotechnology,2016,
225:3—9.
Yoon JG,Hwang HJ.Jin A C. Application of the bio-
tin-labeled toxin mutant for affinity isolation of asso-
ciated proteins in the mammalian cells[J]. Journal of
Bioscience & Bioengineering,2018,125:497 —504.
Freitag S, Le IT, Chilkoti A, et al. Structural studies
of binding site tryptophan mutants in the high-affinity
streptavidin-biotin complex[J]. Journal of Molecular
Biology,2016,279:211—221.
Wang Q.Huang X,Fu X, et al. A sensitive and selec-
tive resonance Rayleigh scattering method for quick
detection of avidin using affinity labeling Au nanopar-
ticles[J]. Spectrochim Acta A Mol Biomol Spectrosc,
2016,162:75—80.

Ok A% 8 #1.2018-11-25)



