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What s already known on th s top c? 
17α-hydroxylase/17,20-lyase def c ency (17OHD) s a rare autosomal recess ve d sease caused by homozygous or compound heterozygous 
mutat ons n CYP17A1 gene. 17OHD can be class f ed nto complete form and part al form based on the phenotypes result ng from P450c17 
enzyme defects of d fferent sever t es. 

What th s study adds? 
1. For the f rst t me, we descr be a 46, XX case of complete 17OHD accompan ed by nocturnal enures s. 
2. We dent f ed a new compound heterozygote (p.R347C and p.R362H) of CYP17A1 gene n a 46, XX case w th part al 17OHD. 

Abstract 
The cytochrome P450 17α-hydroxylase (P450c17) enzyme, encoded by Cytochrome P450 Fam ly 17 Subfam ly A Member 1 (CYP17A1) 
gene, catalyzes both the 17a-hydroxylat on and 17,20-lyase react ons requ red for the product on of cort sol and sex stero ds. 17α-
hydroxylase/17,20-lyase def c ency (17OHD) s a rare autosomal recess ve d sease caused by homozygous or compound heterozygous 
mutat ons n CYP17A1 gene. 17OHD can be class f ed nto complete form and part al form based on the phenotypes result ng from P450c17 
enzyme defects of d fferent sever t es. Here we report two unrelated g rls d agnosed w th 17OHD at the age of 15 and 16 respect vely. Both 
pat ents presented w th pr mary amenorrhea, nfant le female external gen tal a and absent ax llary or pub c ha r. Hypergonadotrop c 
hypogonad sm was detected n both pat ents. Bes des, Case 1 showed undeveloped breast, pr mary nocturnal enures s, hypertens on, 
hypokalem a and reduced 17α-hydroxyprogesterone and cort sol levels, wh le Case 2 had growth spurt, spontaneous breast development, 
elevated cort costerone and decreased aldosterone. The chromosome karyotype for both pat ents was 46, XX. Cl n cal exome sequenc ng was 
used to detect the underly ng genet c defect n the pat ents, and the potent al pathogen c mutat ons were val dated by Sanger sequenc ng of 
the pat ents and the r parents. The homozygous p.S106P mutat on of CYP17A1 gene detected n Case 1 has been reported prev ously. 
Although the p.R347C and p.R362H mutat ons have been reported separately before, the r compound heterozygote was f rstly dent f ed n 
Case 2. Based on the cl n cal, laboratory and genet c f nd ngs, Case 1 and Case 2 were def n tely d agnosed as complete and part al form of 
17OHD respect vely. Both pat ents rece ved estrogen and glucocort co d replacement therapy. The r uterus and breasts developed gradually, 
and f rst menstruat on occurred. Hypertens on, hypokalem a and nocturnal enures s n Case 1 were rel eved. In conclus on, we descr bed a 
case of complete 17OHD accompan ed by nocturnal enures s for the f rst t me. Moreover, we dent f ed a new compound heterozygote 
(p.R347C and p.R362H) of CYP17A1 gene n the case w th part al 17OHD. 
Keywords: Congen tal adrenal hyperplas a; 17α-hydroxylase/17,20-lyase def c ency; Cytochrome P450 Fam ly 17 Subfam ly A Member 1 
gene; mutat on; nocturnal enures s 
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Introduct on 
Congen tal adrenal hyperplas a (CAH) s a group of seven autosomal recess ve d seases caused by mutat ons n genes encod ng key enzymes 
nvolved n cort sol b osynthes s (1). The cytochrome P450 17α-hydroxylase (P450c17) enzyme, encoded by Cytochrome P450 Fam ly 17 

Subfam ly A Member 1 (CYP17A1) gene, catalyzes both the 17a-hydroxylat on and 17,20-lyase react ons requ red for the product on of 
cort sol and sex stero ds (2,3). 17a-hydroxylase/17,20-lyase def c ency (17OHD) s a rare type of CAH w th an est mated nc dence of 
1:50,000 worldw de, account ng for about 1% of all CAH cases (1,4). 
Var ous mutat ons n CYP17A1 gene cause the complete or part al loss of e ther or both 17a-hydroxylase and 17,20-lyase act v t es, wh ch 
has been recogn zed as the molecular bas s of 17OHD (3). Most mutat ons are assoc ated w th the class c phenotype of comb ned 17OHD, 
wh ch results n the substant al reduct on of cort sol and sex hormones, and the accumulat on of m neralocort co d precursors, e.g., 
deoxycort costerone (DOC) and cort costerone (1). Def c ency of sex hormones causes 46, XY d sorder of sex development and sexual 
nfant l sm n females. Both 46, XX and 46, XY pat ents have female external gen tal a and usually present w th absence of secondary sexual 

character st cs and hypergonadotrop c hypogonad sm dur ng puberty (5). Elevated levels of DOC lead to hypertens on and hypokalem a w th 
suppress on of aldosterone product on, wh le excess cort costerone exh b t ng glucocort co d act v ty prevents pat ents from an adrenal cr s s 
although cort sol product on s low or absent (5). The cl n cal and laboratory features appeared m lder n pat ents w th part al comb ned 
17OHD due to certa n degree of sex hormone product on (6). 
Several major structure doma ns are necessary for the normal funct on of P450c17 enzyme based on the molecular model ng of enzyme 
structure: the membrane attachment doma n, the heme-b nd ng s te, the substrate-b nd ng pocket, and the redox-partner b nd ng s te (2,3). 
CYP17A1 mutat ons affect ng the stero d-b nd ng pocket (e.g., p.S106P (7), and D487_F489 delet on (8)) or heme-b nd ng s te (e.g., 
p.H373L (9), and p.R440H (10)) have been found to result n comb ned 17OHD completely or part ally, whereas the mutat ons n the redox-
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partner b nd ng s te (e.g., p.R347H (11), and p.R358Q (11)) may preferent ally mpa r 17,20-lyase act v ty. Thus, genet c mutat on analys s s 
cr t cal for mak ng def n te d agnos s and understand ng the molecular mechan sm of 17OHD. 
Here, we report two unrelated 46, XX cases w th complete and part al 17OHD respect vely. The prel m nary d agnoses were made by the 
est mat on of cl n cal and laboratory features, and were conf rmed by the dent f cat on of CYP17A1 mutat ons. 
Case report 
Cl n cal and laboratory features at basel ne  
Two unrelated phenotyp c g rls w th comb ned 17OHD were ncluded n our study. Both were referred to our gynecolog c endocr nology 
cl n c dur ng July to October n 2021. 
Case 1 was a 15-year-old g rl who presented to the hosp tal because of pr mary amenorrhea and absence of secondary sexual character st cs. 
Her parents were f rst-degree cous ns. They reported that she has been weak and s ckly s nce ch ldhood, and often felt t red. She had 
nocturnal enures s s nce ch ldhood, once or tw ce a n ght. She den ed chron c const pat on, fecal ncont nence, and other ur nary symptoms 
(frequent m ctur t on, urgent m ctur t on, pa nful m ctur t on, dysur a, dayt me ncont nence, etc). No s gn f cant psycholog cal or behav oral 
problems were observed n cl n cal screen ng. The phys cal exam nat on showed we ght 33.0 kg, he ght 153.0 cm, BMI 14.1 kg/m2, blood 
pressure 144/101 mmHg, Tanner Ⅰ stage breast development, nfant le female external gen tal a, and no ax llary or pub c ha r. The pat ent 
also showed delayed bone age (about 11 years) and decreased bone m neral dens ty. Ultrasound mag ng exh b ted a low-echo str p of 4.8 
cm×0.3 cm beh nd the bladder w thout ultrasonography of ntrauter ne, a 2.6 cm×1.3 cm echo-free area on the left ovary and a 2.8 cm×1.3 
cm echo-free area on the r ght ovary w th 10-12 foll cles n b lateral ovar es. Sp na b f da occulta was excluded by X-ray exam nat on. No 
ur nary tract abnormal t es were detected by the ultrasound exam nat on. 
Case 2 was a 16-year-old g rl who sought med cal adv ce because of pr mary amenorrhea. The pat ent was the only daughter and her parents 
were not consangu neous marr age. The pat ent began breast development and growth spurt about two years ago. The phys cal exam nat on 
showed we ght 57.0 kg, he ght 164.0 cm, BMI 21.2 kg/m2, blood pressure 131/89 mmHg, Tanner stage Ⅱ-Ⅲ breast development, nfant le 
female external gen tal a and no ax llary or pub c ha r. Ultrasound mag ng revealed a small uterus (1.7×1.2×1.7 cm3) as well as 3.0 cm×2.3 
cm and 3.8 cm×2.2 cm echo-free areas on the left and r ght ovar es respect vely. B lateral adrenal glands are normal n s ze by color 
ultrasonography.  
The serum hormone and electrolyte concentrat ons of both pat ents were retr eved from the electron c med cal records and shown n Table 1. 
Hypokalem a was detected n Case 1. W th regard to the sex hormone prof le, reduced levels of estrad ol, testosterone and 
dehydroep androsterone sulphate (DHEAS) and elevated levels of progesterone and lute n z ng hormone (LH) were detected n both cases, 
nd cat ng the ex stence of hypergonadotrop c hypogonad sm. Low cort sol and 17α-hydroxyprogesterone (17OHP) were found only n Case 

1. The DOC, cort costerone and aldosterone were measured only n Case 2, and the results revealed elevated cort costerone and decreased 
aldosterone. 
Based on the cl n cal presentat ons and laboratory f nd ngs, Case 1 was n t ally d agnosed as complete 17OHD wh le Case 2 was suspected 
of suffer ng from part al 17OHD. More laboratory tests were conducted for Case 1 to nvest gate the potent al cause of nocturnal enures s. 
The blood rout ne test revealed normal counts of red blood cells, wh te blood cells and platelets. These renal funct on nd cators, nclud ng 
creat n ne 55.0 umol/L, ur c ac d 269.00 umol/L, and urea n trogen 4.40 mmol/L, were w th n normal range. Normal fast ng blood glucose 
(4.82 mmol/L) were observed. The results of ur ne rout ne exam nat on were normal. The ur ne spec f c grav ty was 1.01, w th n normal 
l m ts. Through the structured h story and systemat c phys cal exam nat on, we excluded these secondary causes of nocturnal enures s 
nclud ng ur nary system d seases, sp na b f da occulta, d abetes mell tus, d abetes ns p dus, etc. 

Genet c analyses 
Molecular genet c test ng was conducted for the def n te d agnos s of 17OHD. The chromosome karyotype for both pat ents was 46, XX. 
Cl n cal exome sequenc ng, wh ch ncluded cod ng exons for about 5000 cl n cally relevant d sease-caus ng genes (12), was performed for 
the pat ents at the AmCare Genom cs Lab, Guangzhou, Ch na. The enr ched DNA samples were sequenced on the Illum na H Seq2000 
(Illum na, San D ego, CA) w th 150 bp s ngle-end read length. Gene var ants were annotated us ng populat on and l terature databases, 
nclud ng GnomAD, Cl nVar, OMIM, and others. The pathogen c ty of gene var ants was class f ed accord ng to the Amer can College of 

Med cal Genet cs gu del nes (13). Suspected mutat on was val dated by Sanger sequenc ng of the pat ents and the r parents. The results 
revealed that Case 1 harbored a homozygous mutat on (c.316T>C, p.S106P) n exon 2 of CYP17A1 gene, and both parents were 
heterozygous for the p.S106P mutat on (Table 2 and F gure 1). Case 2 was a compound heterozygote for p.R347C and p.R362H mutat ons n 
exon 6 of CYP17A1 gene, wh ch were nher ted from her mother and father, respect vely (Table 2 and F gure 2). 
Follow-up data dur ng treatment 
Upon def n te d agnos s of 17OHD, Case 1 was treated w th dexamethasone (0.5 mg per day) and estrogen (1mg per day), and was also 
g ven v tam n D and calc um supplementat on. Case 2 was treated w th estrogen (1mg per day), followed by the add t on of predn sone (5mg 
per day). The follow-up data of two cases was collected at 3 months and 9 months after treatment, as shown n Table 3. For Case 1, her 
we ght ga ned s gn f cantly, the blood pressures were reduced to normal range soon, and the serum potass um ncreased to normal level. The 
mmature uterus and breasts developed gradually. The ultrasonography showed the uterus was 2.6×1.9×2.7 cm3, the left ovary 3.0 cm×1.4 

cm, and the r ght ovary 2.8 cm×1.4 cm n s ze. F rst menstruat on occurred after 9 months of treatment. The symptom of nocturnal enures s 
was mproved greatly, and almost d sappeared after 6 months. Case 2 had her f rst menstruat on after 4 months of treatment. Thereafter, the 
menstrual flow gradually became regular, wh ch occurred every 25-30 days and lasted 3 to 5 days. Her breasts and uterus cont nued to 
develop. The latest ultrasonography showed the uterus was 2.6×1.7×2.2 cm3, the left ovary 2.9 cm×1.5 cm, and the r ght ovary 3.2 cm×1.8 
cm n s ze. 
Wr tten nformed consents were obta ned from the two pat ents and the r parents to publ sh th s study. 
D scuss on 
CAH due to 17OHD was f rstly descr bed n 1966 by B gl er  et al (14). To date there have been at least two hundred cases reported n the 
l terature. Notably, 46, XX cases are much fewer than 46, XY cases (15). The d agnos s of comb ned 17OHD n genet c females s generally 
made at puberty, when pat ents exh b t absent or delayed puberty development, and hypergonadotrop c hypogonad sm (16). Th s 
phenomenon was also observed n the two 46, XX cases of our study.  
Case 1 presented w th the typ cal cl n cal and laboratory man festat ons of complete def c ency of P450c17 enzyme, nclud ng pr mary 
amenorrhea, nfant le external gen tal a, no ax llary or pub c ha r, absent breast development, hypertens on, hypokalem a, extremely low 
levels of cort sol and sex hormones but elevated progesterone, FSH and LH. It s not d ff cult to make a cl n cal d agnos s of complete 
17OHD. Case 2 had growth spurt and spontaneous breast development as well as normal levels of cort sol, 17OHP and DOC n sp te of 
reduced serum estrad ol and testosterone, nd cat ng a less severe estrogen c and androgen c def c t caused by part al loss of both 17a-
hydroxylase and 17,20-lyase act v t es. 
In add t on to the class c man festat ons, Case 1 also showed delayed bone age, decreased bone dens ty and long-last ng nocturnal enures s. 
Research has found that bone age retardat on and osteoporos s were relat vely frequent n 17OHD pat ents and closely related to the reduced 
product on of sex stero ds (17). But t s worth not ng that nocturnal enures s s f rstly reported n 17OHD pat ents n our study. Nocturnal 
enures s s nterm ttent nvoluntary vo d ng dur ng sleep n the absence of phys cal d sease n a ch ld aged 5 years or more, wh ch s the most 
common type of ur nary ncont nence n ch ldren (18). The prevalence of nocturnal enures s decreased w th age, affect ng only about 1% of 
adolescents by age 15 years (19). The et ology of pr mary enures s s not completely understood. It s presumed that long-last ng nocturnal 
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enures s n Case 1 m ght be l nked to elevated blood pressures, wh ch was thought to cause suppress on of vasopress n and sod um regulat ng 
hormones secret on result ng n ncreased renal excret on of solutes and water (20). Another poss ble explanat on s that estrogen def c ency 
may affect the normal funct on of female lower ur nary tract, .e. ur ne storage and el m nat on. The bladder and urethra, wh ch or g nate 
from the urogen tal s nus, are under the nfluence of estrogen just l ke the vag na (21). Ev dence suggested that estrogen treatment can 
mprove or even cure ur nary ncont nence, espec ally urge ncont nence (22). Interest ngly, the symptom of nocturnal enures s n Case 1 was 
mproved greatly, and almost d sappeared after 6 months of estrogen and dexamethasone treatment. Of course, t can't be ruled out that th s s 

all just a co nc dence because that pr mary enures s has a spontaneous d sappearance rate of around 15 % per year (18). 
By us ng molecular d agnost cs, homozygous p.S106P and compound heterozygous p.R347C/p.R362H mutat ons n CYP17A1 gene were 
dent f ed n Case 1 and Case 2, respect vely. The f nd ngs conf rmed the d agnos s of 17OHD, wh ch has been recogn zed as an autosomal 

recess ve d sease caused by the homozygous or compound heterozygous mutat ons of CYP17A1 gene. The CYP17A1 gene, located on 
chromosome 10q24.3, cons sts of 8 exons and 7 ntrons encod ng a 508 am no ac d prote n P450c17 (17). More than 100 mutat ons have 
been reported s nce the CYP17A1 gene was f rst cloned n 1987 (23). The large major ty appear to be random, wh le several mutat ons 
reoccur n certa n ethn c groups suggest ng the founder effect, such as p.W406R and p.R362C mutat ons n Braz l ans (4), and D487_F489 
delet on and p.Y329fs n Ch nese (24,25). Here, though the three mutat ons n our study are not prevalent n Ch nese, they all have been 
dent f ed n 17OHD cases prev ously. In add t on, the enzymat c act v t es of these mutants have been expla ned n the l terature (4,7,26,27).  

Homozygous S106P mutat on was f rst reported n two unrelated Guaman an genet c males w th complete form of 17OHD n 1991 (7). 
Afterwards, two Ch nese 17OHD pat ents were found to be compound heterozygotes for S106P and other mutat ons n CYP17A1 gene 
(28,29). S te-d rected mutagenes s exper ment showed that the mutant S106P had ne ther 17α-hydroxylase nor 17,20-lyase act v ty (7). 
Accord ng to the molecular model ng of the human P450c17 sequence, the mutant S106P destroys all P450c17 enzyme act v ty by alter ng 
the pos t on ng of I112 wh ch s a h ghly conserved res due that forms one edge of the substrate-b nd ng pocket (3). 
There have been several prev ously reported pat ents carry ng the c.1039C>T (p.R347C) mutat on (25,26,30-32). Major ty of them were 
compound heterozygotes (25,26,30), wh le only two cases were homozygote, a 67-year-old Japanese woman w th part al comb ned 17OHD 
(31) and a 46, XY case w th solated 17,20-lyase def c ency (32). The arg n ne of codon 347 l es n the redox-partner b nd ng s te and 
contr butes pos t ve charges to the prox mal surface of P450c17, at wh ch cytochrome b5 nteracts w th the P450c17-ox doreductase complex 
to promote electron transfer (2,3). Though t was found that normal funct on ng of the redox-partner b nd ng s te s essent al for the 17α-
hydroxylase/17,20-lyase act v t es of P450c17, the mutat ons affect ng a cluster of bas c res dues usually lead to subtle defect n electron 
transfer and select vely d srupt 17,20-lyase act v ty w thout substant al reduct ons n 17α-hydroxylase act v ty, such as p.R347H and 
p.R358Q (11). Remarkably, R347C d srupts the funct on of the whole prote n more ser ously than p.R347H probably because of the 
format on of abnormal cyste ne d mers (26). In v tro study revealed that the R347C mutat on had 13.6% and <1% of 17α-hydroxylase and 
17,20-lyase act v t es, respect vely (26). Nevertheless, some 17,20-lyase act v ty may be reta ned due to the accumulat on of cytochrome b5 
and ox doreductase, result ng n the development of secondary sexual character st cs (11). 
W th regard to the other CYP17A1 mutat on n Case 2, p.R362H has been dent f ed n a Mex can mest zo, a Turk, and a Ch nese prev ously, 
all w th complete 17OHD (25,27,33). R362 res due compr ses part of the h ghly conserved ExxR mot f at the C-term nus of the K hel x , a 
mot f present n all known cytochrome P450 enzymes (3,23). The hydrogen bond ng between the adjacent E and R res dues n th s mot f 
stab l zes the structure of the K hel x, and helps to form the redox-partner b nd ng s te (3). Stud es suggested that the Arg362H s replacement 
weakens hydrogen bond ng w th n the ExxR mot f and completely mpa red the enzymat c act v t es (4,27). 
Although the p.R347C and p.R362H mutat ons of CYP17A1 gene have been reported separately before, the r compound heterozygote was 
f rstly descr bed n present study. Th s new compound heterogenous mutat on leads to part al 17OHD n Case 2, wh ch may result from the 
affected funct on of the redox-partner b nd ng s te. Further cases or funct onal analyses are needed to draw a conclus on on genotype-
phenotype correlat ons of the compound heterogenous mutat on. 
Conclus on 
17OHD s a rare cause of CAH, and ar ses from the homozygous or compound heterozygous mutat ons of CYP17A1 gene. Our study 
dent f ed two unrelated 46, XX cases w th complete and part al 17OHD respect vely. The homozygous p.S106P mutat on detected n the 

case w th complete 17OHD has been reported prev ously. Although the p.R347C and p.R362H mutat ons of CYP17A1 gene have been 
reported separately before, the r compound heterozygote was f rstly dent f ed n the case w th part al 17OHD. Moreover, we descr be a 
case of complete 17OHD accompan ed by nocturnal enures s for the f rst t me.  
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F gure 1. The CYP17A1 gene mutat on analys s for Case 1 and her parents. a: a homozygous  
m ssense mutat on (A>G) at pos t on 316 n exon 2 was detected n the pat ent. b: a  
heterozygous mutat on (A>G) at pos t on 316 n exon 2 was detected n both her mother and  
father. 
 

 
F gure 2. The CYP17A1 gene mutat on analys s for Case 2 and her parents. a: a heterozygous  
mutat on (C>T) at pos t on 1039 n exon 6 was detected n Case 2. b: a heterozygous mutat on  
(G>A) at pos t on 1085 n exon 6 was detected n Case 2. c: a heterozygous mutat on (C>T) at  
pos t on 1039 n exon 6 was detected n her mother. d: a w ld type at pos t on 1085 n exon 6  
was detected n her mother. e: a w ld type at pos t on 1039 n exon 6 was detected n her father.  
f: a heterozygous mutat on (G>A) at pos t on 1085 n exon 6 was detected n her father. 
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Table 1. Laboratory tests for two cases w th 17α-hydroxylase/17,20-lyase def c ency at presentat on. 

Parameters Case 1 Case 2 Normal range 

FSH, IU/L 29.33 7.90 3.5-12.5 

LH, IU/L 41.52 20.30 2.4-12.6 

Estrad ol, pmol/L 18.35 18.35 45.4-854 

Testosterone, nmol/L 0.087 0.094 0.29-1.67 

Progesterone, nmol/L 28.30 34.29 0.18-2.84 

Prolact n, mIU/L 390.10 181.50 102-496 

SHBG, nmol/L 126.10 42.60 26.1-110 

DHEAS, ug/dL 12.33 12.75 15-1000 

ACTH, pg/ml 49.67 - 7.0-65.0 

Cort sol, nmol/L 7.80 172.60 101.2-535.7 

17OHP, nmol/L 0.150 6.850 1.32-7.07 

DOC, ng/mL - 0.257 ≤0.30 

Cort costerone, ng/mL - 43.644 0.18-19.70 

Aldosterone, ng/mL - 0.055 0.07-0.35 (stand ng) 

K, mmol/L 2.75 3.84 3.5-5.3 

Na, mmol/L 143.00 141.30 137-147 

Cl, mmol/L 105.20 105.70 99-110 

Ca, mmol/L 2.48 2.41 2.15-2.55 

FSH, foll cle-st mulat ng hormone; LH, lute n z ng hormone; SHBG, sex hormone b nd ng globul n; DHEAS, dehydroep androsterone 
sulphate; ACTH, adrenocort cotrop c hormone; 17OHP, 17α-hydroxyprogesterone; DOC, deoxycort costerone. 
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Table 2. Genet c analyses for two cases w th 17α-hydroxylase/17,20-lyase def c ency (17OHD). 

Parameters Case 1 Case 2 

Karyotype 46, XX 46, XX 

Mutant gene CYP17A1 gene CYP17A1 gene 

Mutat on c.316T>C (p.S106P) 
c.1039C>T (p.R347C)/ 
c.1085G>A (p.R362H) 

Zygos ty Homozygote Compound heterozygote 

MAFa 0.000008 0.000008/0.000032 

Locat on Exon 2 Exon 6 

ACMG class f cat on Pathogen c Pathogen c 

D sease (OMIM) 17OHD 17OHD 

Mutat on nher ted from mother c.316T>C (p.S106P) c.1039C>T (p.R347C) 

Mutat on nher ted from father c.316T>C (p.S106P) c.1085G>A (p.R362H) 

Loss of P450c17 enzyme ac t v tyb Complete (7) Part al (26)/Complete (4) 
aFrom gnomAD-Exomes; bFrom references. 
MAF, M nor Allele Frequency; ACMG, the Amer can College of Med cal Genet cs and Genom cs. 
 
 
 
 
Table 3 The follow-up data of two cases w th 17α-hydroxylase/17,20-lyase def c ency dur ng treatment. 

Parameters 
Case 1  Case 2 

at 3 months at 9 months  at 3 months at 9 months 

He ght, cm 153.0 153.0  166.0 166.0 

We ght, kg 38.0 41.5  59.0 61.0 

BMI, kg/m2 16.2 17.7  21.4 22.1 

BP, mmHg 110/67 98/79  120/70 112/75 

Tanner stage B2P1 B3P1  B3P1 B4P1 

FSH, IU/L 22.25 19.82  10.39 7.69 

LH, IU/L 27.67 37.16  13.78 25.59 

Estrad ol, pmol/L 77.61 31.26  18.35 22.42 

Testosterone, nmol/L - -  0.09 0.09 

Progesterone, nmol/L 17.91 18.17  22.30 20.52 

Prolact n, mIU/L - -  319.50 303.60 

ACTH, pg/ml 36.29 5.90  - 122.71 

Cort sol, nmol/L 0.10 38.30  - 133.50 

K, mmol/L 3.52 5.17  4.18 - 

Na, mmol/L 145 138.50  143 - 

Cl, mmol/L 107.10 103.80  105.5 - 

Ca, mmol/L 2.40 2.51  2.58 - 

FSH, foll cle-st mulat ng hormone; LH, lute n z ng hormone; ACTH, adrenocort cotrop c hormone. 
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