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AMH: un marqueur de la fonction
testiculaire tout au long de la vie?
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Découverte de 'AMH
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Intracellular AMH processing gives several molecular for ms
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Proteolytic processing of anti-Miillerian
hormone differs between human fetal

testes and adult ovaries
L.S. Mamsen'*, T.S. Petersen', .V. Jeppesen', K. Mgllgard?,

M.L. Grendahl?, A. Larsen?, E. Ernst’, C. Oxvig®, A. Kumar’, B. Kalra’,

Table | Characteristics of monoclonal AMH antibodies

used.
Antibody AMH epitope region (aa) AMH region
number
AMH-1 491-502 (+ weak recogniion:  Manre

435- 446) C-terminal
AMH-2% 491-502 Manire

Crermina AMH C

AMH-3% 330-341 Pro-mature
AMH-48 260-271 Pro-matre AMH N,C
AMHTL 337-348 Pro-mamwre

Figure 2 Human fetal testis aged |0 weeks pc. Antibody AMH-39/48/72 binding pro-mature AMH were expressed in Sertoli cell cytoplasm (A-C).
Antibody AMH-29, binding the mature C-terminal AMH was not detected (D). Scale bar: 50 pum.

Molecular Human Reproduction, Vol.21, No.7 pp. 57 1-582, 2015



Régulation de la biosynthése d’AMH chezle &

B
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AMH assays measure total AMH

ELISA (traditional)
R.Rey INSERM 1994
monoclonal capture Ab

EIA AMH/MIS ELISA (US)
Immunotech INSERM 2000
monoclonal capture Ab

e

against rh AMH monoclonal detection Ab > 2015
polyclonal detection Ab
against rh AMH ELISA Gen Il ELISA Gen Il
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Comparative assessment of five
serum antimullerian hormone assays
for the diagnosis of polycystic

ovary syndrome
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Pascal Pigny, Ph.D.,” Elisse Gorisse, M.D.,” Amjad Ghulam, M.D.,” Geoffroy Robin, M.D."
Sophie Catteau-Jlonard, M.D., Ph.D.," Alain Duhamel, M.D., Ph.D.,” and Didier Dewailly, M.D.®

Fertility and Sterility® Vol. 105, No. 4, April 2016 00150282/

Non-equivalence of anti-Miillerian
hormone automated assays—clinical
implications for use as a companion
diagnostic for individualised
gonadotrophin dosing
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Figure 2 Passing-Bablok regression line with 5% confidence inter-
vals of Elecsys and Access Assays, Passing-Bablok regression line with
95% confidence Incervals Access = —0.05 + 1,10 (95% CI: 1.09-1.12) %
Elecsys. The dots represent the paired values of AMH.

Stamatina lliodromiti'™, Barbara Salje', Didier Dewailly?,

Craig Fairburn3, Renato Fanchinq, Richard Fleming:', Hang Wun
Raymond Li*, Krzysztof Lukaszuk®”®, Ernest Hung Yu Ng°,
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Ralf Weiskirchen' ', and Scott M. Nelson'

Human Reproduction, Vol.31, Mo.8pp. ITI0=-1715, 2017



Review Article
Anti-Miillerian Hormone and Its Clinical Use in Pediatrics
with Special Emphasis on Disorders of Sex Development

Marie Lindhardt Johansen,' Casper P. Hag«m,l
Trine Holm Johannsen,' Katharina M. Main,' Jean-Yves Picard,” Anne ]m‘gensen,,l

Ewa Rajpert-De Meyts,' and Anders Juul'
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Volume 2013, Article TD 198698, 10 pages : - .oc. _ . _
http-//dx.doi.org/10.1155/2013/198698 J Clin Endocrinol Metab 2010; 95;5003-5010 et 95;5357-5364



Intervalle de référence de ’'AMH chez I’'enfant <4 ans
Comparaison des trousses

Tableau 1 présente la comparaison des valeurs dAMH obtenues pour les
mémes échantillons entre les technigues AMH Roche, AMH Gen Il et AMH
IOT: pour chacune des tranches d’age étudiée entre la naissance et 4 ans.

Age 13-20j 2.8-5.1 mois 8.5 a 9.8 mois 4 ans
Moy +ET* Moy +ET* Moy +ET* Moy +ET*
(min-max) (min-max) (min-max) (min-max)

n=29 n=51 n=47 n=22

AMH ROCHE 693+/-395 1541+/-505 1570+/-705 1044+/-441

228-2320 618-3213 517-4280 498-2352
AMH Gen Il 1190+/-881.8 2507+/-980 2609+/-1259 1599+/-574
413.1-4509 811-5320 917-6676 809-2738
AMH 10T 923.5+/-419.2 1833+/-552 1809+/-680 1331+/-513
286.2-2119 8111-2986 741-4365 712-2356

* moy. (moyenne), ET (écart type ), min-max (valeurs extrémes)

Plotton et al. 2015
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AMH en période pré-natale
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Profil de secrétion de ’AMH

Taux plasmatiques
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AMH :
- Haut niveau de la vie foetale a la période prépubertaire
- Diminution de 'AMH deés le stade Il Il de la puberté
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Profil de secrétion de ’AMH en pré- et péri-natal

Table 1
Usual values for AMH in fetuses, newborns and infants under 1 year

Female Male pmo | / L

n Median 5th—95th percentile n Median 5th—95th percentile
Fetal blood 25 <04 <0.4-0.5 23 44.4 S 13.4-86.2
Cord blood 53 <04 <0.4-1.1 48 307 217,9  s746107
1-30 days 70 <0.4 <0.4-1.3 73 572 406,1 23.8-124.0
31-120 days 31 0.8 <0.4-6.4 39 884 627,4 46.8-173.0
4-12 months 13 1.0 <0.4-2.7* 53 124.7 67.4-197.0

885,4

The results are expressed in ng/ml as medians and 5th-95th percentiles and as minimum and maximum values (* in females over 4 months). When
undetectable (i.e. below the 0.3ng/ml limit of assay sensitivity), AMH was assigned a concentration equivalent to the first concentration of the standard
curve (0.4 ng/ml).

The immunoenzymatic AMH assay 1s a sandwich method
with two mmmunological steps (AMH/MIS enzyme im-
munoassay kit cat 2368, Immunotech-Beckman Coulter.
France). In the first step, AMH 1s captured by a murine mon-

Guibourdenche, 2004
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e ATCD 1°" enfant Retard mental+ micropenis

e 2% enfant anomalies cérebrales, échographie+ micropenis ITG
e 3€grossesse en cours micropenis

 Ponction de sang foetal a 34 SA

 (Caryotype 46,XY

e AMH 26.37 pmol/L



AMH en période néo-natale
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Graph repartition of AMH values
in boys and girls neonate
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Maurice, né a 36 SA+2 jrs, pese 2400 g, taille 44 cm, PC=33 cm, présente une
cryptorchidie bilatérale a la naissance. Pas de notion d’exposition aux pesticides
ou solvants. Grossesse spontanée. 1°" enfant du couple.

Bilan hormonal réalisé a J2: valeurs références
Testostérone (CLIA-Architect): 2,11 ng/ml 0,09-2,99
AMH (Access-Dxi): 478 pmol/L 221-914

Caryotype en cours




Maurice, né a 36 SA+2 jrs, pese 2400 g, taille 44 cm, PC=33 cm, présente une
cryptorchidie bilatérale a la naissance. Pas de notion d’exposition aux pesticides
ou solvants. Grossesse spontanée. 1°" enfant du couple.

Bilan hormonal réalisé a J2: valeurs références
Testostérone (CLIA-Architect): 2,11 ng/ml 0,09-2,99
AMH (Access-Dxi): 478 pmol/L 221-914

Caryotype en cours.

Présence de tissu testiculaire fonctionnel. 'échographie confirmera la présence
d’un testicule en position inguinale et le second en abdominal.



Aurélien, né a 41 SA par césarienne, pese 3440 g, taille 51 cm, PC=33 cm. Il a 2
sceurs agées de 7 et 1 an. Echographies normales durant la grossesse. Sexe annoncé:
garcon. Aurélien présente un hypospade postérieur avec courbure de la verge . Les
testicules sont en place et bien trophiques.

Un diagnostic de DSD est évoqué.

Bilan hormonal réalisé alle al52 valeurs références
Testostérone (CLIA-Architect): 9,05 ng/ml 6,24 ng/ml 0,09-2,99

AMH (Access-Dxi): 1597 pmol/L 1998 pmol/L 278-1885

LH (CLIA-Architect) 5,8 Ul/L 8,1 Ul/L 0,2-3,0

FSH (CLIA-Architect) 0,8 Ul/L 0,9 Ul/L <2,4

Caryotype revient 46, XY




Aurélien, né a 41 SA par césarienne, pese 3440 g, taille 51 cm, PC=33 cm. Il a 2
sceurs agées de 7 et 1 an. Echographies normales durant la grossesse. Sexe annoncé:
garcon. Aurélien présente un hypospade postérieur avec courbure de la verge . Les
testicules sont en place et bien trophiques.

Un diagnostic de DSD est évoqué.

Bilan hormonal réalisé alle al52 valeurs références
Testostérone (CLIA-Architect): 9,05 ng/ml 6,24 ng/ml 0,09-2,99

AMH (Access-Dxi): 1597 pmol/L 1998 pmol/L 278-1885

LH (CLIA-Architect) 5,8 Ul/L 8,1 Ul/L 0,2-3,0

FSH (CLIA-Architect) 0,8 Ul/L 0,9 Ul/L <2,4

Caryotype revient 46, XY

Résistance partielle aux androgéenes.



Evaluation of Gonadal Function in 107 Intersex Patients

by Means of Serum Antimillerian Hormone
Measurement

RODOLFO A. REY, et al.
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AMH en période péri-pubertaire
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5238 Coutantetal.  Inhibin B and Hypogonadotropic Hypogonadism } Clin Enc
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TABLE 1. Hormona! characteristics of the subjects with IHE, HH within CPHED, and CDFP

IHH CPHD CDP P

n 16 15 51

Age (yr) 16.0(14.3; 17.0) 15.0{14.6; 15.1} 15.5(15.0; 16.0) M.5.
Stage 1/stage 2 a7 8 23728 [

T (nmodfiten) 0.6 (0.4 1.3) 0.240.1; 0.6) 1.1(0.9; 2.1} < 0.0001
INHE (pa/mil) 9 (5 22) 20 (15; &5) 108 (68; 168) < 0.0001
AMH (pmolfiter) B0 (37; 138) 225 {b5; 3000 245 (110; 364) < (.01
F5H (IUAiter) 0.4 10.2; 1.4} 0.5(0.2;0.7) 20(1.4; 2.6) < 0.0001
LH {ILi/iter) 0.2 (0.0; 0.4) 0.5 {01, 1.4) 1:3 (0.7 1.8) <0.0001

Data are expressed as median (254th 75th percentiles). The three groups were compared using the Knskall-Wallis test. Genital stage 1, testis
voiumne less than 3 ml. Ganital stage 2, tests volume 3-6 mid. N.5., Not significant. For T, to convert to ng/ml, divide by 3.47; for AMH, to convert
ta ng/ml, divide by 7.14.

Coutant, JCEM 2010



AMH chez 'lhomme adulte



Decrease of anti-Mullerian hormone in genetic

spermatogenic failure
. Plotton’, L. Garby?, Y. Morel' & H. Lejeune?
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Fig. 1 Anti-Mullerian Hormone (AMH) plasma levels in azoospermia
according to aetiology: AMH plasma levels between genetic sper-
matogenic failure (Genetic), cryptorchidism related spermatogenic
failure (Cryptorchidism), urnexplained nonobstructive azoospermia
(unexplained MOA), cytotoxic spermatogenic failure (Cytotoxic) and
abstructive azoospermia (OA) were significantly different by Kruskall-
Wallis' test (P= 0.0021). According to 2 by 2 comparisons by
Mann-Whitney's U-test, conditions labelled with the same letter
were not significantly different (Genetic versus unexplained MOA:
P = 0.0051, Genetic versus Cytotaxic: P = 0.0055; Genetic versus OA:
P = 0.0003).

Age >24 ans



Serum concentrations of Anti-Miillerian Hormone (AMH) in 95 patients
with Klinefelter syndrome with or without cryptorchidism

Lise Aksglaede (lise.aksglaede@rh.regionh.dk)', Peter Christiansen', Kaspar Serensen', Malene Boas', Allan Linneberg?, Katharina M Main',
Anna-Maria Andersson', Niels E Skakkebaek', Anders Juul'

Adta Padiatrica 201 1 100, pp. 835845
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L’AMH sérique pourrait elle prédire le resultat de
TESE?

Klinefelter Syndrome in Adolescence: Onset of Puberty
Is Associated with Accelerated Germ Cell Depletion

ANNE M. WIKSTROM, TANELI RAIVIO, FARUK HADZISELIMOVIC, SAKARI WIKSTROM,
TIMO TUURI, anp LEO DUNKEL

J Clin Endocrinel Metab, May 2004, 89(5:2263-2270
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Age and markers of Leydig cell | 'AMH sérique pourrait elle prédire le résultat

function, but not of Sertoli cell

function predict the success of de la TESE?
sperm retrieval in adolescents and
adults with Klinefelter’s syndrome

']. Rohayem, 'R. Fricke, 'K. Czeloth, “C. Mallidis, %]. Wistuba,
€. Krallmann, 'M. Zitzrann and 'S. Kliesch
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Anti-Miillerian Hormone Is a Marker for
Chemotherapy-Induced Testicular Toxicity

Mattan Levi, Noa Hasky, Salomon M. Stemmer, Ruth Shalgi, and Irit Ben-Aharon

Department of Cell and Developmental Biology (M.L., N.H., R.S.), Sackler Faculty of Medicine, Tel Aviv
University, Israel and Institute of Oncology (S.M.S., .B-A.), Davidoff Center, Rabin Medical Center,
Beilinson Campus, Petah-Tigva 49100, and Sackler Faculty of Medicine, Tel-Aviv University, Israel
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Figure 1. Serum hormones level in men. Hormone levels were measured
in the serum of 19 patients 1 week before the first chemotherapeutic
treatment (baseling; T1), 3—4 days (T2), and & months (T3) after the last
course of chemotherapy. InhB, inhibin-B; Tes, T. Each bar is mean = SEM.
* Significantly different from T1 value (f test; P < .05).

AMH Genll, ELISA, Beckman Coulter

Endocrinclogy, October 2015, 156(10):3818-3827
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Profil de secrétion de ’AMH

LH

FSH

AMH

Foetus Naissance Enfance Puberté Adulte

AMH :
- Haut niveau de la vie foetale a la période prépubertaire
- Diminution de 'AMH des le stade Il lll de la puberté

—



Conclusion

AMH

Role essentiel au cours du développement
embryonnaire

Marqueur utile a la naissance et dans I'enfance
pour évaluer la fonction gonadique

Homme adulte : une valeur basse sera en faveur
d’une atteinte profonde et sévere de la Sertoli

Nécessite d’établir des valeurs de références et
de standardiser les méthodes pour comparer les
résultats



