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AMH (anti-Miillerian hormone)

Kazuko Nishimura

Summary Anti-Miillerian hormone (AMH) is a glycoprotein belonging to the transforming
growth factor- § family. AMH was named for its first described function in fetal sex
differentiation: a regression of the Miillerian ducts during early male fetal life. In males, AMH is
secreted by Sertoli cells of the testes; AMH concentrations are high until puberty, and then
decrease slowly to residual post-puberty levels. In females, AMH is produced by granulosa cells of
the preantral and small antral ovarian follicles until menopause. AMH concentrations reflect the
number of small follicles entering the growth phase of their life cycle, which is indicative of the
number of primordial follicles that still remain in the ovary. Recently, the AMH assay is used along
with other reproductive testing to evaluate a woman's ovarian reserve before starting fertility
therapy with controlled ovarian stimulation (COS). In the future, AMH may become a more

accurate assay for the detection of polycystic ovarian morphology (PCOM).
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Fig. 1 Increasing the number of publications of AMH.
The PubMed search was performed using the

keywords ‘anti-Miillerian hormone’, ‘Miillerian

Inhibiting Substance’ and ‘Miillerian Inhibiting
Factor'.

RMEMERR
S215-8(F®%) — ¢

DAITE()

RETER

4

ISR bk —p%

sk~nnl PE
L TR=25—EE
BT MELFEBLY
BOLriRErmT3.

oA IERREEET. Fm
R HALUTER TS,

Fig.2 Sex differentiation (& MJ5MELIC

I.AMH O%ERE

N DO IS BT, BRI 1S
M DITHMENMER (B2 - SRS - KEE -
W - ) FIETHDL N TEE L
NPEREILTH DL I 2T —E% b 2. BIAL,
ThbLREEIGILT D L. 7V 7 E I
L. 327 %13 HET S (Fig. 2)" 19404F
B, HEEANOGLIE T A b AT 0 v 2306E
ENRHREEZONTVWED, 752D
Alfred Jost (1916-1991) &, A =7 FJ{IFD
P bICEERBCEREZ RS (£ L.
FHEORDYIZFAMATFO Y - XLy &l
AAHEL TV TEIIEEL THRE, i
W&, BRI, 329 -F0%E
WFHIHI L v C & Z19474R IS L, FBE S
BWENDLTFARNATFO Y ERPIORFHI 2

—FrEEsesZ L ERELY, LT,
W G AT- 00 PO B i 2 o0 B R AS 3 & R Al B
L BHMOI 27 —EPRETLI L6,
FOWEDOHFAET AW L, 19534E IZAMHO %
SR TDOH, JotODEZTTH S
JossoH 12 & ) AMHIZ 3 BEAS#E S v, AMHIZ70
KDaD s TN Y AT 4 RiEGTHERE L2 KT
Zwfk (43FE 140 kDa) OBESY Y7 ETH
A ENRENTY, & HIZ19864F 121X Cate B
IZED. AMHOY v BX UL PO#EETB &

2 PFRIEH

HIRDR D LRETHE DAL SRS, BzEBIC
D)V =15 —-EERD. EDH LI
FBLTLVEL,

+AMH
+FARRFOY

B amm~oait
B TIIREENEIESE,
I T EIIFER LA S
BEICHETS,
Sa5—EIHRBL.HTHMC
BEBERLEUVTRETS.

s
AITZER
B ML) CrEL & ) 7ERD)




S/ S ]}

N7 3 BRIEHIARE 4L, AMHASTGF- 8 A
—X=T7 7 IV =BT H I ENEE SN,
AMHIZ1980FEACIC BT E O LIV b 1) A
B2 TYL 19904E RIS LTI E D FEFE WM O
IO R EAAL TR L T 5 2 L% RE S
nrs,

I . AMH Q%A

v N AMHER 1L 19 G0 (19p13.3)
WHAELY, 560D T 3 7 B 5 5 45170
kDa® H.i AR, preproAMH% I — N L T\ %7,
AMHIE. F3560DT7 I VEEN SR L TL T
Oy Ny BE LTAERSIL, T3 B4
T FNVRT T N s av v
L&, 73 /5361 D70 kDad 45 T-= % H
TH2ODF—DY T2y NV ANT 4 K
fieaxn L TZEM4IL L. 140 kDa®proAMH
(AMHsss) & 72 5% 2 DproAMHIZAMHZ %%
% 3 AL L %2 W9 proAMHIZ 7 3/ MR
Argd51/Serd52f (7 3 VERLZRIIET ¥ A F
F =) THM S, 5 F K110 kDaDNEK
Uit 7 7 7 A Y FAMHs (AMHusss) — 2K TH
%proregion (7 OFHIE) &, )25 kDa®DCH i
757 A2 FAMH: (AMHiss0) — AR THEY
iM% b DOmature region (BFGEIS) AL %
5. AMHyB & UAMHZ I F A L7 F £
3 %5 (AMHxe)Vs TGF-BA—/5—7 7 3
)= MEMEDH HAMHAL, 2D F 2587 4
12 & 2 YT CREEAVEA L LIE L S TR
RIEATRE L 2 1) . AMHWEZ OEME % %258
b3 2% 8 % 572979 IfF AMHIZ idproAMH
& AMHxcD2FEHH L AR 9. AMHIZFRSRIY
%R (AMH type 252454k © AMHR2) & #
ET5HDIZAMH DA TH 57,

AMHR2/E BB BB A 1T 2 B A
Tk ag—%, Vv VM. 51474
LRI, JER A 28 L T B, AMHxe
D AMHcAAMHR21Z #% A3 % &£ AMH type 15
=k (AMHR1) % #FE 73 %, AMHRUEF L
TGF-f A—/X—=T7 7 3 —Th L HFEKHT
(bone morphogenetic protein : BMP) . Ji% & 451t
[K-F (growth differentiation factor: GDF) & 338
T, Smadl/5/8% ) Y FERIL$ % Z &2 & ) AMH
DY 7 F N EABNIAZET 5,

JEIRAEHEIC BT DAMHOZEHIE, )V MY
il i DSOX9 (SOX9%E B 13 Y e 2 fF | DSex-
determining region YIZ X D #FEIN5S) 2L -
THEMfLsh, 2A7a4 FELRKET1 (SF1).
GATA4, DAX13 X U'FSH (Follicle stimulating
hormone, JIFAHIEL A IV E ) 12X » THRET S
N5 EFRESNTVDY, JIRIZBITS
AMHO & BL i & o FE ML B 5 20 T 7% v
FOXL2IFMEMR DI EAD LI BV TEE %
ElZH o TV B G KR YT, AMHO 7' 10 € —
F—iENEERRET S 2 EERE SN TS,

NV . AMH Q4B H#EE

BYEClE, AMHIZJEAETEB A 206,
SHALDOBRIGERRIC 2V b UM S W S L, &L
PRI TH B I 2T — B 2 A28
iS5 MPAMHEE IZEEY £ TidE <.
BEME 25O T A MATO O EHICHE
W, RT Y %, HABROAMHDHERE O FHMNIE
RIS T WA, 9474 v il hox
RIS LTT v Far ot 21+ 5
TEDHLENT WS, AEOERHIAMHEE
9 % Table LLIZ 7R3

T, BAE3GEZT A 057, HEAES mm i
EE CTORBEBFEH O (—RIN~/ g
RONAE) o FER M. X > CHEA SN,
ZDH 5. 60%ILEFEmmE TOINL L S 5
WMEND EREENTW D, MHPAMHEE X
B2 H20f8F I — 2 202, D%,
RS IZAENICTE Ly BRI IR S e €
7% %919, Table 2. Fig. 3127”9 £ 9 12, AMH
R AEDKE N,

AMHIZIRHACAAET 20008 (9F) $x
BRIy 2 L S T2, B bo§l
TEITHAERICH R 5 2 3w, I 12510
3 5 UNEEHAR . BaAs A B ISR 70077 1@
EmRIZ % ) A EIZH1007 ~ 20075 i
PR SRI30 5 . BAFERE 1213492000 ~ 5000
8 & AT %o HFHFF AR @ U T, et
e AL PINGET 2 DIEbT2EET
52,

AMHOZVEIZ BT A HRBIZAMH v 7 T
P ZAOFEBIZLI VAL 2SN D
AMH/ v 7 77 b= A Tld, EMICKkE



HEWEREGHT Vol. 43, No 2 (2020)

Table 1 Male and Female paediatric AMH reference ranges for different age ranges.

Female AMH (ng/mL)

Age group n 2.5th percentile (90% CI) Median 97.5th percentile (90% CI)
0-28d 24 0.00 ( 0.00 - 0.00) 0.05 0.57 ( 0.00 - 1.06)
29-364 d 17 0.01 ( 0.00 - 0.01) 1.03 5.40 ( 2.80 - 8.99)
1-49y 42 0.18 ( 0.00 - 0.30) 2.04 7.11 ( 5.45 - 8.98)
5-79y 42 0.11 ( 0.00 - 0.20) 1.60 7.19 ( 4.42 - 9.63)
8-11.9y 47 0.32 ( 0.00 - 0.58) 2.86 9.55 ( 5.77 - 12.67)
12-14.9y 33 0.45 ( 0.00 - 0.82) 2.50 7.76 ( 4.79 - 9.70)
15-18.9y 30 0.34 ( 0.00 - 0.53) 2.96 10.39 ( 6.26 - 14.41)

Male AMH (ng/mL)

Age group n 2.5th percentile (90% CI) Median 97.5th percentile (90% CI)
0-2d 51 10.19 ( 5.59 - 13.54) 36.15 88.03 ( 67.96 - 105.32)
3-7d 45 16.71 ( 2.02 - 19.35) 68.08 155.76 ( 148.74 - 196.38)
8-10d 14 27.06 ( 0.00 - 43.31) 78.91 150.45 ( 101.32 - 217.34)
11-20d 37 29.57 ( 23.32 - 42.10) 73.15 138.31 ( 86.69 - 151.99)
21-28 d 26 28.16 ( 15.38 - 39.92) 70.69 147.81 ( 106.09 - 173.15)

29-364 d 66 40.33 ( 34.35 - 56.09) 92.84 174.01 ( 108.62 - 204.78)

1-49y 58 39.51 ( 25.47 - 47.32) 96.77 213.71 ( 193.15 - 253.54)
5-89y 39 30.98 ( 21.02 - 36.05) 72.45 148.83 ( 123.22 - 177.67)
9-11.9y 49 11.80 ( 0.00 - 12.25) 53.35 155.40 ( 147.15 - 206.70)

12-149y 36 0.50 ( 0.00 - 0.72) 9.06 62.25 ( 48.06 - 98.70)

15-18.9 y 48 2.26 ( 1.16 - 2.82) 7.79 16.86 ( 12.15 - 19.96)

The 95% confidence interval at 2.5th and 97.5" centiles were generated using a robust fit to a

gamma distribution. In the female cohort, all samples from the neonatal period were grouped

together due to the limited number of participantsw (converted concentrations from pmol/L (pM)
to ng/mL, divided pM by division factor 7.14)

Table 2

Age-specific female AMH values by Access
AMH ~ JISART Multicenter Study *

Median

Age " AMH n

(%) AL

=27 4.69 558
28 4.27 387
29 4.14 555
30 4.02 663
31 3.85 865
32 3.54 872
33 3.32 959
34 3.14 1,064
35 2.62 1,191
36 2.50 1,122
37 2.27 1,154
38 1.90 1,230
39 1.80 1,176
40 1.47 1,057
41 1.30 888
42 1.00 715
43 0.72 509
44 0.66 309
45 0.41 144

46= 0.30 127
g 2.36 15,545

- 95

50.00

10.00

5.00

el
——
e
T

1.00

0.50

010

0.05

<2728 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 4546<
Fig. 3
Age-specific female AMH values by Access AMH ~
JISART Multicenter Study *
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Fig. 4 Schematic model of AMH actions in the ovary. AMH, produced by the granulosa cells of small

growing follicles, inhibits initial follicle recruitment and FSH-dependent growth and selection

of pre-antral and small antral follicles. In addition, AMH remains highly expressed in cumulus

cells of mature follicles.

The inset shows in more detail the inhibitory effect of AMH on FSH-induced CYP19al
expression leading to reduced estradiol (E2) levels, and the inhibitory effect of E2 itself on

AMH expression. Figure modified from Dewailly et al. (2014) *,
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