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Normal, clear lens Lens clouded by cataract
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A cataract is an opacity of the normally clear lens
which may develop as a result of aging, metabolic
disorders, trauma or heredity

FADAM. :Diabetic retinopathy (eye disease)
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Aneurysm: widening of artery wall due to damage
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Damage is seen as sensory loss, pain, slower reflexes and control of movement
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Some of the symbols used in indicating modifications
of the hypothetical parent steroids

Group _Prefix _Suffix
Double bond (C=C) (0] -en(e)
Ester, e.g. acetate -yl acetate
Carbonyl (keto) (=0) keto (oxo) -on(e)
Hydroxyl (-OH) hydroxy- -ol

Chlore(or brome) (-Cl) Chiloro or bromo
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Androstenadione Cortisone

d-Androshen-3, 17-dione

5-Pragnen-3 3 -ol-20-one

d-Pragnan-17t, 21-dok-3, 11, 204none

d-Prognen-21-0-3, 20-done

Hz0H CHOH
4] C=0
. OoH HO N P o
P P
Dé.wﬂﬂ&'fl
Cortisol
d-Pragnen-1111, 17, 21-tiok3, 20-dione

d-Pragnen-17a -ol-3, 20, dione

4-Pragnan-3, 20-diong

Aldosterone
#-Pregnen-11[3, 21-giok3, 18, 20-none
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Aldosterone

4-Pregnen-114,21-diol-3,18,20-trione

Androstenedione

4-Androsten-3,17-dione

Cortisol

4-Pregnen-1143,17a,21-triol-3,20-dione

Cortisone

4-Pregnen-17a,21-diol-3,11,20-trione

11-deoxycortisol

4-Pregnene-17a, 21 dihydroxy-3, 20-dione

Corticosterone

4-Pregnene-1143,218 dihydroxy-3, 20-dione

Dehydroepiandrosterone

5-Androsten-33-0l-17-one

Deoxycorticosterone

4-Pregnen-21-ol-3,20-dione

Dexamethasone

1,4-Pregnadien-9a-fluoro-16a-methyl-1183,17a,21-triol-3,20-dione

Dihydrotestosterone

5a-Androstan-173-o0l-3-one

Estradiol

1,3,5(10)-Estratrien-3,17p-diol

17-Hydroxyprogesterone

4-Pregnen-17a-ol-3,20-dione

Methylprednisolone

1,4-Pregnadien-6a-methyl-113,17a,21-triol-3,20-dione

Prednisolone
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TABLE 1. P450 enzymes involved in active steroid hormone biosynthesis

Agcession no.

Gene? Chromosomal location Protein name Synonvms Tl:lii;sssp?‘::lﬁc nueleotide (protein)®
(molecular mass) v Y . I .
Human Mouse Human Mouse (subcellular lacation) Human Mouse
CYP1IA1 Cyplial 15g23-qg24 9(31cM) CYP11A P450sce, cholesterol side-  Adrenal cortex, NM_000781 BC063264
(56 kDa) chain cleavage, choles- ovary, testis, (P05108) (QUQZE2)
terol desmolase, cyto- placenta, mouse,
chrome P450 cholesterol giant trophoblast
side-chain cleavage, cho- (mitochondria)
lesterol 20-22 desmolase
CYP11B1 Cyplibi B8q21 15(449eM)  CYP11B1 P450-118, 11B-hydroxylase, Adrenal cortex X55764 AY418625
(50 kDa) P450c11 steroid 1153- (zona fasciculata/ (P15538) (P15539)
monooxygenase reticularis)
CYP11B2 Cypl11b2 8g21-q22 15(449c¢M) CYP11B2 Aldosterone synthase, Adrenal cortex X54741 NM_009991
(48.5 kDa) P450aldo steroid 18- (zona glomerulosa) (P19099) (P15539)
hydroxylase, corticoste- (mitochondria)
rone methyloxidase,
P450c18, aldosterone
synthesizing enzyme
CYPI17 Cypl7  10g24.3 19 (46 cM) CYP17 P450c17, 17a-hydroxylase/ Leydig cell, human M19489 M64863
(57 kDa) 17,20 lyase, P450 17a- adrenal cortex, (P0O5093) (P27786)
hydroxylase/c17-20 lyase  ovary (thecal cells)
{microsomal)
CYP19 Cyp19 15¢21.1 9(31eM) CYP19 Aromatase, P450arom, Ovary (granulosa cells) J04127 NM_007810
(58 kDa) cytochrome P450arom, Leydig cells, human (P11511) (P28649)
estrogen syntase placenta, adipose
tissue, bone
{microsomal)
CYP2IB Cyp2la 6p21.3 17(18.77cM) CYP21 21-hydroxylase, P450¢21,  Adrenal cortex M12792 M15009
(56 kDa) eytochrome P450c21, (microsomal) (POBGEG) (P03940)
P450c21B

“ Percent amino acid sequence identity among P450 enzymes iz designated as follows: those sharing =55% identity belong to a subfamily
designated by a letter (A, B). Those sharing =40 identity are assigned to a family designated by an Arabic number.
& Major site.
¢ Bwiss-Prot/TrEMBL references (http:/us.expasy.org/sprot/sprot_ref.html).
,7'07NT'N NIXIAPZ DIX¥NANNA IX 107 NIXIAR DTN :Hydroxysteroid dehydrogenases (HSDs)
.D"MI0POIPO DI T'N''D9] D'YNNYNI

TABLE 2. Hydroxysteroid dehydrogenases involved in active steroid hormone biosynthesis

. Tissue-specific Accession no. nucleotide
Gene Chromesomal lecation Protein name ‘ Synonyms ‘e):praig‘i}gn (prot,ein]b
(molecular mass) - (subcellular
Human Mouse Human Mouse location® Human Mouse
A. 17p-Hydroxysteroid dehydrogenase
HSDI17B1 Hsd11b2 17q11-q21 11(60.25¢M)  1THSD1 178-HSD1, estradiol-  Ovary, placenta, DM27138 AK019406
(35 kDa) 178 dehydrogenase, mammary (P14061) (P51656)
estrogen gland
17-oxidoreductase (cytoplasm)
HSDI7B3 Hsd11b3 9q22 13 17THSD3 178-HSD3, testicular  Testis NM_000197 NM_008291
(34.5 kDa) 17BHSD (microsomal) (P37068) (P70385)
HSD17B7 Hsd17b7 1q23 1 17HSD7 178-HSD7, 178HSD/  Corpus AF162759  AJ291459
(37.3 kDa) 17-keto steroid luteum (P56937) (P88736)
reductase 7 (microsomal)
B. 3p-Hydroxysteroid dehydrogenase
HSD3B1  Hsd3b6 1p13.1 3(49.1 eM) 38 HSDI 3BHSD type I (type Placenta, mouse ~ M27137 AY046512
human VI, 3gHSD/A5- giant tropho- (P14060) (035469)
38 HSDVI Ad isomerase, 38- blast cells, skin
mouse hydroxy-A5-steroid (microsomal
(42 kDa) dehydrogenase, and mitochon-
3B-hydroxy-5- dria)
ene steroid
dehydrogenase
HSD3B2  Hsd3b1 1p13.1 3(49.1¢M) 3p HSDII See above Ovary, Leydig MGT466 M&8567
human cells, adrenal (P26439) (P24815)
38 H5DI cortex (micro-
mouse somal and
(42 kDa) mitochondria)

YR NN D'T'RN'00 NIV A Va0 DX DN OI0P917) NADPH-2 D'wnnwn :Reductases
1o
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Chromosomal
Protein Gene Locus Substrates Major Activities Known Deficiency States
StAR STAR 8plli.2 Cholesterol flux within  Sterol delivery to Congenital lipoid adrenal
mitochondria P450scc hyperplasia
P450scc CYP11Al  15q23-q24 Cholesterol Cholesterol side-chain  Side-chain cleavage enzyme
Hydroxysterols cleavage deficiency
P450cl7 CYP17 10924.3 Preg, 170H-Preg 170-Hydroxylase 17a-Hydroxylase deficiency
Prog, |170H-Prog} 160-Hydroxylase Isolated 17,20-lyase
DHEA 17,20-Lyase deficiency
P450c21 CYP2IB  6p2l.1 Prog, 170H-Prog 21-Hydroxylase 21-Hydroxylase deficiency
P450c11fB CYP11B1 8q2l-q22 11-Deoxycortisol 11-Hydroxylase 11-Hydroxylase deficiency
P450c11AS CYP11B2 8q2l-q22 Corticosterone 11-Hydroxylase CMO 1 deficiency
11-DOC 18-Hydroxylase CMO i deficiency
180H-Corticosterone 18-Oxidase
P450arom CYP19 15q21.1 Androstenedione 19-Hydroxylase Aromatase deficiency
Testosterone Aromatization
3B-HSD1 HSD3B1 1pl3 Preg, 170H-Preg 3p-Dehydrogenase
DHEA, Adiol A*4-lsomerase
3B-HSD2 HSD3B2  1pl3 Preg, 170H-Preg 3B-Dehydrogenase 3B-HSD deficiency
DHEA, Adiol A>*-lsomerase
17p-HSD1 HSDI7B1  17q21 Estrone [DHEA] 17B-Ketosteroid
reductase
17B-HSD2 HSD17B2 16q24 Estradiol, Testosterone 17B-Hydroxysteroid
DHT, 20u-OH-prog dehydrogenase
200-Hydroxysteroid
dehydrogenase
17B-HSD3 HSD17B3 9q22 Androstenedione 17B-Ketosteroid Male 17-ketosteroid
reductase reductase deficiency
17B-HSD4 HSD17B4 5q2.3 Estradiol, Adiol, 17B-Hydroxysteroid D-hydroxy-acyl-CoA
3-hydroxyacyl-CoA dehydrogenase dehydrogenase deliciency
17f-HSD3 HSD17B5 10pl4-15 Androstenedione, 17B-Ketosteroid
DHT, 3a-Asdiol reductase
3a-Androstanediol 3a-Hydroxysteroid
Asone, Asdione dehydrogenase
17B-HSD7 HSDI7B7 10pll.2 Estrone, DHT 17B-Ketosteroid
reductase
3 Ketaosteroid
reductase
17p-HSDS8 HSD17B8  6p21-p23 Estradiol 17B-Hydroxysteroid
(Hket) dehydrogenase
5a-Reductase SRD5A! 5pl5 Testosterone, S5a-Reductase
type 1 C,,-steroids
5o-Reductase SRD5A2  2p23 Testosterone, 5u-Reductase Sa-Reductase deficiency
type 2 C,,-steroids
11B-HSDI HSD11Bl 19322 Cortisol, cortisone, 11B-Ketosteroid
corticosterone, 11- reductase
Dehydrocorticosterone
11B-HSDI HSDIIB2 16p22 Cortisol, cortisterone 11B-Hydroxysteroid Syndrome of apparent
dehydrogenase mineralocorticoid excess
Estrogen STE 4q13.1 Estradiol, Estrone Sulfonation
sulfotransferase
Hydroxysteroid SULT2A1  19q13.4 DHEA, Preg Sulfonation
sulfotransferase
Steroid STS Xp23.3 DHEA sulfate Sulfatase Sulfatase deficiency
sulfatase Cholesterol sulfate

Adiol: A3 3p-androstanediol; 3a-Asdiol: 3x-androstanedione: Asdione: androstanedione; Asone: androsterone; DHEA: dehydroepiandrosterone;
DHT: dihydrotestosterone; Preg: pregnenolone; Prog: progesterone.
Bracketed compounds are minor substrates.
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Figure 22-15. Some inhibitors of steroid synthesis and their loci of action.
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