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DERMATOGLYPHIC STUDIES IN TURNER'S SYNDROME

JC. CABRAL DE ALMEIDA (*). H. KAYTH (**). M. A. BARCINSKI (**),
J, NAYA(**), M.C. ABREU (**), R.S. MELLO (**) J. SANTOS (**),

M.H. CARDOSOo (**), J, RODRIGUES (***).

The main dermatoglyphic features of Turner's syndrome
were initially pointed out by Penrose & Pclani and the pos-
terior works of Almeida et al (*)., Uchida et al (?), Almeida et

al (*)., Forbes Holt et al (*)., Penrose () confirmed them.

This paper presents the final result of the dermatoglyphic
investigations proceeded in 25 patients with fermale Gonadal

Dysgenesis (Turner's Syndrome and Alled Conditicns) stu-
died at the Laboratório de Citogenética Humana do Instituto
de Biofisica e 3º Cadeira de Clínica Médica da Universidad"
Federal do Rio de Janeiro.

MATERIAL:
»

Table I summarizes the main cytogenetic and clinical fea-
"tures of the cases. All the cases presented short, stature, clinical

(9 Endocrinologista do Instituto Fernandes Figueira
(**) Unidade de Citogenética Humana Instituto de Biofísica da

UF.RJ. e 32 Cadeira de Clínica Médica da U.F.RJ.
(***) Chefe do Departamento de Endocrinologia da 3 a Cadeira de Clíni-

ca Médica da Faculdade de Medicina da U.F.R.J.
0
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Unidade de Citogenética Humana - Instituto:de Biofisica
Av. Pasteur, 458 Rio de Janeiro - Gb



150 J.C. CABRAL DE ALMEIDA et al

and laboratorial evdences of primary hypogonadism associated to
congenital defects. The few patients below the age of normal
puberal development onset were referred to us because of short
stature, multiple stigmata plus either or both: webbing of the
neck and coarctation cf the aorta.

TABLE 1

SUMMARY OP THÉ CITOGENETIC AND CLINICAL PINDINOS
UF TRE YORNEETS SINDEGER FÁTIZRTS STUDIND

CASE CHRONOSONE NUCLEAR tum CLINICAL FEATURES
A

FI 10 Robbing of the neck + congenital lymphosgeaa
xo 21 Fobbíng of the neck + congenital lymphoedema + somatio otiguata
xo a y Wobbing of the neck + congenital lymphoedema + aorta conrctation
To 13 7 Short stature + short neck + no secondary sexual characteristics
xo 14 y Short stature + ahort neck + somatic stigmata + no puberal development
xo 17 y Short atature + primary amenorrhea. * no puberal development + colour

tlindnesa
17 y Febbing of the neck + short atature + primay amenorrhea + no puberal

develoment
ER xo y Short etature +. primary amenorrhea no puberal developaent

Short stature e amenorrhea noCG xo 20 y primary
no

puberal development
10 xo 2 y Short Btature primary amenorrhea puberal development
n VBA xo 26 Short stature primary amenorrhea no puberal development
12 cr xo 22 Short Stature prizary amenorrhea no ruberal development
13 HLAG xo 15 y Short etature + vebbing of the neck + somatic atigmata + no puberal

development
14 JDP xo 19 Short stature short neck + no puberal development + primary amenorrhea

xo Short stature15 NTA 15 no pubernl developaent + primary amenorrhea
16 MIM xo 14 y Short atature ahort neck + no puberal asvelopnent + colour blindnesa
x cR x0/XX 20 Short statura short neck + no puberal development + colour blindness
18 CLS ê Short atature primary amenorrhea. + no puberal development
19 vES x0/0 Short ataturo moderate webbing of ths neck + spontantoua menssa +

aorta coarctation
cva X0/0V/XKE s/0m3€ 18 y Short etature + primary amenorrhea + no puberal development +

aorta coarctation
un Short stature + amenorrhea + no development21 primary

no
paberal

22 cD X0/xx/2pxt «1 i8
Short etature + primary Amenorrhea + ruberal development

23 ve Short etature + primary amenorrhea + no ruberal development.

es 1Bs Fea 24 Short atature + primary amenorrhea + no paberal development + mentally
retarded

xo/xr + 17 y Short atatur + short neck + no pubera. development + hypertrophy of25 the clitoris + primary amenorrhea + artificinlly induced nenses.
tomy + uterua + "rudimentary gonads* + fallopian tubes .

atos.cry 3 ndifferentiated atroma + clumpa of Leydig cells. Bilateral
fallopian tubes, Tubular otstructures similar to epididymus.

MO

2
3
s 1x
5
6 au

7 HB O

8
9

P

x0/1%

20

15

(amall
body)

=

f *ragnent
1 = isochromosons

deletion
neativo

e - positive

Chromosome studies were performed in all cases and were
obtained through peripheral blood culture. Only cases 8, 11

and 25 had also bone-marrow chromosome studies performed.
As only blecd was studied mosaicism could not be ruled out
in the XO considered cases.

Both male and female control groups were composed of
50 mem and 50 women with normal stature and no evidences of
hypogcnadism, sellected among medical students and Univer-
sity personnel.

Partial result of 17 of this present series cases were pre-
sented by Almeida et al('). at the VII Congresso Brasileiro de
Endocrinologia e Metabologia em 1966.
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Finger-print analysis were made in 19 patients and palm-
print analysis in all 25 cases.

Both 50 males and 50 females composing the control groups
had their finger-prints and palm-prints analysed.

RESULTS:
1 - FINGER PRINT STUDIES

An increase in the total finger ridge-counts in Turner's
syndrome, has been uniformely found by different authors.

Penrose (º), recently, has suggested a relationship between
the total finger ridge-count and the different sex-chromosome
patterns. There would be a related lowering of the total finger
ridge-ccunt number in relation to an increase in the sex-chro-
mosomes; in such a way that KO individuals are those who
present the largest total finger ridge-count, being followed
by normal males, normal females, X&X females, XXY males
and more complex sex-chromosome constitutions.

DISTRIBUTION OF DIGITAL PATTERNS IN TURNERUS
SYNDROME AND CONTROLS AND FERMALES

MALE CONTROLS

FEMALE CONTROLS

xo

CTI5EB PATTERNS TURNER 'S

ALL CASESIU
U
ZR

S

70

so

VI
),50

"0

30

2o

10 es

LOOPS RADIAL LOOPS ARCRESmoRLS DOUBLE ULNAR

The frequency cf the different digital patterns in the diffe-
rent groups are shown in Table II together with the mean
value of dermal ridge count for each digital pattern (see TableI and Fig. 1).
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As has been shown by Hclt(*) in her excellent paper, our

findings also indicate a smaller frequency of arches in the

Turner's compared to the controls; however, opposed to her

findings and the other countries usual population findings our

male controls showed mor arches than the females. The rare

finding of a IV left finger radial loop was seen in 1 Tumer
and in one female control.

TABLE III

MEANS AND STANDARD DEVIATION POR TOTAL FINGER RIDGE COUNT IN NIREKR'S

SYNDROME AND IN CONTROLES MALE AND FEMALE

GROUPS CHROMOSOMB PATTERN Hº OF CASES TOTAL FINGER
RIDE COURT

10 173.90 * 12.85 42.80xo
TURNER'S

x0/XXSYNDROME
X0/XX/XXX
X0/XX

163.90 + 19.55 5.1x0/xxº/xxt/xx
U

1XX AND xo/m

ALL CASES 19 169.15 + 11.5 49.4

NORMAL MALES 50 127.20 + 6.7 46.5

CONTROL
NORMAL FEMALES so 127.58 + 6.4 45.0

9
a

FEAL

Statistical analysis of the mean value of the dermalridge
count for each different pattern showed no statistically signifi-
cant difference only between the Turner's and the female group
for whorls and between the Turner's and both controls for ra-

dial loops. For all other patterns, including double loops (which
we consider as equivalent to whorls), and, obviously exclu-

ding arches, the statistical analysis showed the difference of

the dermal-ridge count per pattern to be highly significant
between the Turner's and the controls (p < 0.01). For the
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means, standard deviations and statistical conclusion for the
total finger ridge-count in Turner's and control groups see:
Table III and Fig. 2.

MEANS FOR TOTAL RIDGE COUNT IN TURNER'S SYNDROME AND CONTROLS:MALES AND FEMALES t

a MALE CONTROLS

Kg PEMALE CONTROLS

O Xo

200 OTHER PATTERNS TURNER'S:

E ALL CASES

100

ES

In our series there was an unexpected finding of no diffe-
renes between the male and female groups. However, the fe-
male group showed the same total finger ridge-count as found,
in other coutries (Penrose (?), Holt et al(º)) our male, group:
showed a much smaller total presenting with the same value
as the female controls. If in Penrose's series 825 controls of
both sexes were studied in Holt's serics, however, who found
the same values as Penrose's only 50 females and 39 males
were studied as controls. No explanation for our findings seems
adequate except that for a more racially mixed population as
ours a larger number of controls would be necessary.

But at the same time ths racial differences would inter-
fere in both male and female groups once there was no special
concentration of negroes in any of the control group. Besides
it is known that negross tend to present more whorls than
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arches which would be an aditive value to the total finger
ridge-count (º).

The differences of the total finger ridge-ccunt is highly
significant between the Turner's and male and female controls
as has been found by. other authors.

IH. PALM-PRINT STUDIES

The main features examined in the palm-prints collected
were:
1) a-b ridge count per hand
2) maximum atd angle value per hand
3) t position measurement per hand
4) frequency cf unuscual direction of the t line terminating in

the second interdigital area and a line ending near the base
of the thumb, per case.

5) frequency of hypothernar and thenar patterns, per case
6) frequency of the simian crease, per case
7) frequency of fusions of the distal Triradii and of the absence

of distal Triradii per case
8) frequency of interdigital true patterns per case.

1) a-b ridge count per hand

Holt (*) has shown mean values for the sum of both hands
of the a-b ridge count in Turner's to be highly significantly
different compared to male and female controls. Our result as
shown in Table IV showed, the same highly significant diffe-
rence between the Turner's and the male and female controls.

2) Maximum atd angle per hand

Penrose(!), Almeida (?), Uchida (*), and Holt (º) have shown
a higher value of the maximum atd angle in Turner's syndrome.
Our actual findings are summarized in Table IV.

3) t position measurement per hand

The maximum atd angle can be considered as an indirect
measurement of the position of the axial triradius. The t po-
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sition measurement gives a more exact idea of the position
of the axial triradius; once the factors which may influence
the values for atd angle (such as a widzr stretching cf the
distal part of the hand at the moment of printing) do not occur.

Our findings of the t position measurement czn be found
in Table IV.

TABLE IY

MEANS AND STANDARD DEVIATIONS POR ab BRDGE COUNT PER BAND, MAITECM ATD ANGLE PER
HAND AND T POSITION IN TURNER'S SINDROME AND IM CONTROLS UALE- AND PEMALE

GROUPS CHRONOSOME. PATTERN mo or ATD ab
CASES

16.00 41.8 + 5.46To 16 43.75 2.30 13.08 22.46. 3.00 0.96

10/7X
Xo/1X/1XX
so"

+ + +52.00 14,05 21.46. 4.26 12,80 45.44 -2.71 7.28opa /nÉ/1x
xx! ana 10/1Y

-4 +ALI. CASES 25 50.56 2.62 13.23 23.62. 3.3 15.15 -0.87 7.07

RORIAL Matra 50 42.00 + 1.42 9.45 17.78.+ 2.81 12.63 41.62 e 0.62 6.24
É

tFORHAL FEMALES so 4.2.4 0.9 6.20 14.00 -1.60 11.20 .2.84 7.53

g

9

=

+ +

K is noteworthy that our male eontrols present a mean

value of 17,78% + 12.68 which according to the conventional
classification is to be considered as v, (from 15% to 39.9%).
However our Turner's t position measurement is also classified
as t (23.62 + 15.15) the difference between both normal ma-
Iss t' and Turner's t' are highly significant. The normal diffe-
rent values for t position measurement in males and females
is preserved in cur series and while the females have a 14.00

11.20 (t) valus there is no significant difference between
the t value in both controls.

4) Unsual direction of t and a line per case

This finding was shown by Holt et al(º) who found it in
about 50% (mainly on the left hand) of the Turner's cases

compared to 18% of the normal males and 8% of the normal
females. Our findings for this item are summarized in Table V
and Fig. 3.
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In our experience we are bound to consider this finding
as a most important dermatoglyphic aspect due to its much

higher frequency in the Turner's cases comparzd to both con-
trols.3

TABLE v

PREQUENCY OP UNUSUAL DIRECTION OF T AND A LINE IN PATIENTS WITH TURNER'S
SINDROME AND IN CONTROL MALES AND FEMALES

CHROMOSOME Nº or LEPT RIGHT BOTH TOTALGROUPS
PATTERN CASES HAND

ToRNEReS
SYNDROME xo 16 2

(e54)

xo/ x07
x0/
XXd xx xo/0F (55.554)

ALL CASES 25 5 60)
NORMAL MALES 50

(4%)CONTROL
NORMAL FEMALES 50

(2%)

HANDSHAND

2 4

9. 3

4

2 1 2

2 2

50

25

PREQUENCY OF UNUSUAL DIRECTION OP

MITE TURNER'S SYNDROME AND JIN THE CONTROLS MALE AND

t AND a LINE IM PATIENTS

MALE CONTROLS

FEMALE CONTROLS

xo

OTHER PATTERNS

ALL CASES

PEMALE

3

TURNER 'S%
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5) Hypothenar and thenar patterns per case.

The summary of the frequency of hypothenar pattern in
our serits is seen in Table VI and Fig. 4. It is principally

TABLE vI

FREQUENCY OF HYPOTHENAL PATTERNS IN PATIENTS WITH TURNER'S
SYNDROME AND IN CONTROLS MALES AND FEMALES

CHROMOSOME PATTERN Nº OF RIGHT LEFT BOTH TOTAL
CASES HAND HAND HANDS

Xo 16 1 1 4 6

(6.25%) (6.254) 25.00%) (37.50%)

X0/XX X0/XX/XXX
x0/xxÉ XX

9 1 1 5 7
(11,11%) (11,11%) (55.558) (7.77%)

X0/XY XX

ALL CASES 25 2 2 9 13
(8%) (8%) (35.00%) (52.008)

MALE CONTROLS 50 5 7 12 a4
(10%) (14%) (24%) (48%)

FEMALE CONTROLS 4 150 12 17
(8%) (24) (24%) (34%)

1

x0/3x'/XX'f
a

PREQUENCT OP HYPOTRENAR PATTERE IX TURRER'S STNDROXE AND IN CONTROLS MALES AND vExares

s

So

70

so

50

1 - RISHT HAND
2 - LEPT HAND
* EOTH UANDS

E "1 cases
VALE CONTRULS

OTHER PATTERNS TURNER'S
PERMALE CONTROLS

Q xo

EAZAZ
N

g NEAZ
NN

% A S NSSS1234 dl ES

so

30

20

TOTAL

DISTRÍBUTION OP DIGITAL PATTERNS IM TURNER'S SYNDROME AND CONTROLS MALES AND
"BLESS
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- common the presence of large hypothenar patterns as has been
shown. in other. papers (Almeida et al(!), Holt et al(º)). In con-
trast to Penrose's(!) data of an increase in the frequency of
thenar pattern in Turner's syndrome, Holt (%) and Forbes (º) did
not find it. The frequency of thenar patterns in our Turner's
was 0% compared to 6% and 8% in the normal males and
males.

»

6) Frequency of the simian crease per case

Uchida et al(º) and Forbes(") have found a frequency of
about 13% and 17% respectively of simian crease in Turner's
compared to 2% in the normal control population. Our survey
shows that the simian crease was found in 25% of the XO cases
and in none of the other sex-chromosome Turner's patienis ma-
king up 10% of all the cases, compared to 2% of both control
groups. (see Table VIII and Fif. 5).

TABLE VII

FREQUENCY OF SIMIAH CREASE IN PATIENTS WITH TURKER'S SYNDROME AND IM CONTROLS

MALES AND FEMALES

Ne LEFT RIGHT BOTHGROUPS CHROMO SOME
TOTAL

PATTERN CASES BAND HAND. HAND

o 16 2 2 4 (25%)
TURNER'S x0/XX X0/xX/X%X

x0/xxf xo/xx*/xxthx 9
SYNDROME 1xxé xXx x0/xY

ALL CASES es 4 (16%)

2

NORMAL MALES 50 1 (%)
CONTROL

NORMAL FEMALES 50 1 (2)

or

Ê

2

7 and 8) No absence óf distal triradii or any increased fre-
quency of fusions of the distal triradii was found in the Tur-
ner's. The frequency of true interdigital patterns occurred in
tne Turner's patients with normal frequency.
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PREQUENCY OP SIMIAN CRPASE IN PATIENTS YITH TURNER'S SYNDROME:

AND IN CONTROLS MALES AND FEMALES

há MALE CONTROLS

FEMALE CONTROLS

xo

PLTTEPNS TURNER'S

ALL CASES

25

TURNER'S SYNDROME AND IN CUNTRULS MALES AND PRUALRS

TABLE vIII

A,

ES

OTHER

E

RESULTS OP THE SIGNIFICANT TESTS FOA DIPFESENCES BETWEEN "kAM

vaog E t DP SIGNIFICANCE TEST
o TURNER'S/MALE CONTROL 3.3 67 HIGHLY SIGNIFLCANT

TURNER'S/FENALE CONTROL 3.20 e EIGILT SIGNIPIGAM

X0/OTHER TURNER'S 0.14 36 NOT SIGNIFICANT

TURNER'S/MALE CUNTROL 2.62 187 HIGHLY SIGNIFICANT

TURNER! S/FEMALE CONTROL 2.04 116 NOT SIGNIPLcam
fu TURNER 'S/MLE CONTROL Te? 3 HIGHLY SIGNIFICANT

4.6TURNER! S/PEMALE CUNTROL st RIGHLY SIGNIFICANT

TURNER'S/MALE CUNTROL 4.9 420 HIGHLY SIGNIFICANT
TURNER' 8/FEMALE CUNTROL +.8 +.9 HIGALT SIGNIFICANT

TURMER'S/NALE CONTROL 0.37 at NOT SIGNIPICANT

TURNER'S/PEMALE CONTROL 0.06 14 NOT SIGNIFICANT

4.72TURNER'S/MALE CONTROL 148 EIGHLI SIGNIPIMNT

TUENEA! S/FEMALE CONTROL 3.32 148 HIGULY SIGNIFICANT

X0/OPUER TURNER'S 0.62 NOT SIQNIFICANT

TURNER'S/MAE CONTROL 4.07 149 HIGALY SIGNIPICANT

o TURNER'S/PENALE CONTROL ..18 18 HIGHLY SIGNIPICANT

0.55X0/OTHER TURNER'S NOT SIGNIFICANT

TUENEH!S/MALE CUNTROL 3.854 148 HIGHLY SIGNIFICANT

TUHNER' S/FEMALE CONTROL 3.99 148 RIGHLY SIGNIPICANT

X0/OTRER TU4NER'S 1.45 NOT SIGNIPICANT
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CONCLUSIONS:

The main dermatoglyphic findings in our series confirm
the previcus works on the field showing significant dermato-

glyphic differences between patients with Turnsr's and normal
controls male and female (see Table VIII.

The small number and non uniform pattern of other Tur-
ner's different from XO sex-Chromosome patterns and the im-

possibility of ruling out mosaicism in the XO considered cases
do not allow further considerations about dermatoglyphic dif-
ferences between the XO and other Turner's cases. Evan so, for
the main dermatoglyphic findings: total finger ridge count,
atd angle, t position an a-b rigde count no significant statisti-
cal was found betwezn the "pure" XO considered cases and
the others.

>
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ASTRACT

The authors present the results of 19 finger-prints analysis and
25 palm-prints analysis in Turner's Syndrome and compare them
to 50 normal male and 50 normal female controls. The main derma-
toglyphic features of Turner's Syndrome found were: a higher total
finger ridge count due to an increase in the number of ridges perdifferent patterns, a raised maximum atd angle, a raised value of t
position measurement, an increase in the frequency of both hypo-thenar pattern and simian crease and a significant finding of an
unusual direction of palmar a and t lines..

SUMÁRIO

Os autores estudaram as impressões digitais de 19 e as palmares
de 25 pacientes com Sindrome de "Turner e compararam os resulta-
dos com 50 controles masculinos e 50 contrôles feminimos. Os acha-
dos dermatoglíficos mais característicos da Sindrome de Turner fo-
ram: um aumento do número total de cristas dérmicas digitais, de-
vido a um número maior de cristas dérmicas nos diferentes padrões,
um valor mais elevado do ângulo atd e da medida da posição de L,
um número maior de cristas dérmicas entre os deltas palmares a-b,
um aumento na frequência de impressões hipotenares e da prega
simiesca e o achado muito frequente de trajeto anômalo das linhas
palmares a e t.
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CONTRIBUIÇÃO AO ESTUDO DOS ANABOLIZANTES
EM HIPERLIPOPROTEINEMIAS

EVALDO MELO, NELSON LEON, EDISON N. GENTA, ANTÔNIO COELHO
NETO, BERNARDO WAJCHENBERG, JULIO TIMONER (*)

Os efeitos dos androgênios sôbre o metabolismo lipídico
são discutidos com bastante conflito na literatura (5,18). Para
unificar as divergências dos achados metabólicos Olson e Vester
admitiram que perante estado nutritivo adequado haveria com
o uso de androgênios aumento das betalipoproteinas séricas e em

.

carência poderia haver uma ação hipocolesterolemizante. O ana-
bolismo dos péptides das betalipoproteinas seria reduzido quan-
do houvesse deficiência de proteinas na dieta. (16).

Acreditamos, contudo, que as diferenças metabólicas não

dependem exclusivamente do estado nutricional.
Utilizamos nesta investigação pacientes em bom estado nu-

tritivo, com dieta normal, verificando que as diferenças meta-
bólicas sôbre a influência dos androgênicos dependiam primã-
riamente da condição dos pacientes e das vias de ação dêstes
esteróides.

Os dados observados não vieram justificar a interpretação
de Robinson e col. (17) de que haveria progressiva hipercoles-

(=) Trabalho realizado na 13.2 Cadeira da Faculdade de Medicina da.
Universidade de São Paulo. (Serviço do Prof. A.B. Ulhôa Cintra).
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terolemia nos seguintes estados: hiperestrogenismo _ normoes-

trogenismo > hipogonadismo > normoandrogenismo -> hiper-
androgenismo.

MATERIAL E MÉTODOS

Estudou-se 24 pacientes: oito mixedematosos, dois do sexo
masculino e três portadores de Moléstia de Sheehan; três com
sindrome nefrótica, todos com quadro histopatológico de glo-
mérulonefrite membranosa; nove pacientes em fase de climaté-
rio, três delas normais, três com discreta hiperlipidemia sem
causa determinada e três com diabetes mellitus controlado com
administração de orilsufoniluréias; quatro pacientes com disli-
pidemias severas: J. M. C., 45 anos, fem. com hiperbetalipopro-
teinemia; G. J., 38 anos, masc. com hiperprebetaliproteinemia
e Diabetes Mellitus tipo latente; O. A. S., 37 anos, masc. com
hiperquilomicremia.

Os pacientes mixedematosos e os portadores de síndrome
nefrótica foram estudados debaixo de hospitalização. Todos os

pacientes foram submetidos à dieta geral com cêrca de 30 a

40% do total calórico como gordura; os nefróticos foram subme-
tidos à dieta hipocloretada.

Não foram usadas medicações concomitantes e os pacientes
foram observados em período contrôle maior ou igual ao expe-
rimental.

O estudo iniciado em maio de 1959 foi prosseguido sob
forma de 32 cursos terapêuticos com duração média dz 18 dias
(6 a 30 dias). Utilizou-se a 1-deidro-17-a-metiltestosterona ou
metandrostenolona (DMT) nas doses de 50mg/dia (13 cursos te-
rapêuticos) e 100mg/dia (2 cursos); a metiltestosterona foi em-
pregada nas doses de 25mg/dia (13 cursos) e 50mg/dia (2 cursos).

Determinou-se: a turbidez sérica expressa em unidades de
lactescência contra blank de água; os lípides totais (14); o coles-
terol sérico total (4); os fosfolípides expressos em mg. de fós-
foro (21) e o perfil eletroforético (11).

Os dados foram analizados estatisticamente segundo os cri-
térios de Snedecor (19), adotando-se come nível de significân-
cia a - 0.05.
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RESULTADOS

A tabela I mostra a análise global da resposta terapêutica
nos portadores de hipotireoidismo. Sete dêstes oito pacientes

Periodo MT 25» 50DMT 50 mplda mgída

INDCES
Contróte pera mental Contrete Experimental

3481+ 803+* 12364TURBIDEZ 1420 160 3402 505t
LÍPIDES 1769 g960+% 1356* 809t**

520 270 e43 193
m4%

COLESTEROL 381 + 308+* 268+**
81 53

ma%

335 +

73

sobre os 4Lípides séricos de mixedematesos, em cursos terapêuicas
de 4% dias, em media. Kesuttados expressos como Xts

E guto da Metandsostenofona (DM T) da Metiltestos ttrona (MT)

eabiptrenço siquepicativa ao vivel de É
» »» »

0,05
0,01
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responderam com progressivo decréscimo da lipidemia e da lac-
tescência. Os índices estudados mostraram queda proporcional,
como ilustra a fig. 1, mas a colesterolemia mostrou maior resis-
tência (resposta significativa em 6 de 15 cursos).

Pralodos
Contas le ExperimentalIndites

429.4 + 393,3TureiDEZ 627 425

723.2 6746 +

LÍPIDES 413,0 440,0

COLESTEROL 247,0 + 240,7 +

30,3 45.o

FOSFOLÍPIDES 11,2 + 9.8 +

434 1,88

+COLESTEROL 0,87 0.83OSFOLIPIDES 0,108 0,034

df
co
le
st
er
o!

Efeito sôtre os ínides seticos da Metibtestosterona
na dose de 2 5 mg fdia durante 30 dias, em
nove pacientes mexopausadas. Resultados expressos
como

*Digerença significativa ao nivel de «= 0,05.

Loto

MT SO ma/dia

im GEFFEN ko
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tt al
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sf
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+ s 6 + t E] Ao) "a

Semanos

Dois de três portadores de sindrome nefrótica mostraram
incremento da colesterolemia (20 e 31%); no terceiro paciente
não houve qualquer ação.
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A metiltestosterona provocou decréscimo significativo do

colesterol e dos fosfolípides totais, sem modificar a relação coles-

terol/fosfolípides (Tabela II). O efeito sôbre o colesterol ocor-

reu na primeira semana de tratamento, sem modificação no

restante do período experimental (fig. 2). Observou-se queda
da colesterolemia (20 a 27%) em 5 dos 9 pacientes.

INTERPRETAÇÃO DA AÇÃO DOS ANDROGÊRICOS SOBRE OS LÍPIDES

FigaDO SANGUE

Fase 4 urezação QUILOMICRONS eres id y QUILORICRONS

At consumo A-LIPOPROTEINAS o À d. LIPOPROTEINAS

At essaço Aceraro ANRBOLIZAÇÃO

1

ft puuromoreimas » 9 A- LrPOPROTEINAS

FASE J) sinress DO CoresreRoL + fl Acerato
IE

(erecros "umeralers)

JD simrese DE ALGUMAS
$

B-LIPOPROTEINAS do + A. LIPOPROTENNAS

NÃO FFETA:
PrRE-B- LIPOPROTEI NAS

Tóxicol COLESTASE 9 B- Liporrorernas
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Não responderam à metandrostenolona o paciente J. M. C.
com hiperprebeta e hiperbetalipoproteinemia e o paciente G. J.
com hiperprebeta-lipoproteinemia. A paciente L. O. €. portado-
ra de hiperbetalipoproteinemia, mostrou queda da colesterole-
mia (fig. 2) com a metiltestosterona. O portador de hiperquilo-
micremia - O.A.S. - apresentou com a metandrostenolona
queda de' turbidez e da lipidemia, com redução das alfalipopro-
teinas e dos quilomicrons, com concomitante incremento das be-
talipoproteinas (fig. 3).

DISCUSSÃO

É habitual na literatura a afirmação da ação hipocolestero-
lemizante dos estrógenos e hiperlipidemizante dos andrógenos;
a administração de progesterona resultou em alterações equí-
vocas nas concentrações dos lípides circulantes (15,16).

Furman e col (12), Cohen e col (6), Castillo e col. (5),
Campbell e col. (3) e, no Brasil, Vaissman, Cantisano e Grana-
to (20) demonstraram o efeito hipocolesterolemizante dos hor-
mônios androgênicos.

Os nossos resultados mostram que, em cursos terapêuticos
de 6 a 30 dias, a metandrostenolona e metiltestosterona provo-
cam um efeito hipolipidemizante, não necessáriamente com que-
da significativa da colesterolemia.

Os portadores de hipotireoidismo mostram predominante-
mente queda da concentração dos glicérides, desde que a turbi-
dez é um índice que reflete betalipoproteinas ricas em glicéri-
des e quilomicrons (1). A redução média da colesterolemia, com
êstes esteróides, foi de 20 a 30% em relação ao período contrô-
le, enquanto que a lipidemia total e a turbidez cairam, no mí-'
nimo, 34% e 64%, respectivamente, com o tratamento anabo-
lizante.

À redução dos triglicérides com os anabolizantes foi, tam-
bém, verificada por Howard e Furman com as formas pirazóli-
cas da metilandrostana e do metilandrosteno (12).

Fica, portanto, uma interrogação sôbre o mecanismo da
redução dos glicérides séricos sob a influência dos androgênicos.
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Olson e Vester (16) afastaram a possibilidade da interfe-
rência do tecido adiposo por não existir alteração significativa
dos NEFA com uso dêstes esteróides.

A participação do fígado na utilização dos glicérides é bem

conhecida (9). Sabe-se, de outro lado, que as alfalipoproteinas
participam para esta utilização. Pode-se esperar, portanto, uma

redução das alfalipoproteinas séricas com o aumento da utiliza-

ção das lipoproteinas ricas em glicérides. Foi o que verificamos
no paciente O. A. S., portador de hiperquilomicremia. A admi-

nistração de metandrostenolona provocou decréscimo dos lípides
totais concomitante com o decréscimo dos quilomicrons e das

alfalipoproteinas. Espera-se, também, que a utilização de quilo-
microns pelo fígado provoque um incremento do espaço acetato

hepático e que êste possa ser utilizado na sintese de betalipopro-
teinas. Em realidade, no paciente O.A.S., ocorreu um magnífico
incremento das betalipoproteinas, uma verdadeira interconver-
são de quilomicrons e alfalipoproteinas em betalipoproteinas.
Esta interconversão das lipoproteinas, com decréscimo dos gli-
cérides, ocorreu sem alteração significativa da colesterolemia.

fstes dados sugerem, portanto, que uma fase importante
da ação dos androgênios é o aumento da utilização dos glicéri-
des, afetando em menor escala a concentração do colesterol
sérico.

Há, contudo, em mixedematosos, em hiperbetalipoproteine-
mia (paciente L. O. €.) e em menopausadas uma ação hipoco-
lesterolemizante dos esteróides androgênicos. A magnitude des-

ta ação é menor, mas significativa. Acreditamos que o encontro
de Fillions, e col. (8) mostrando uma menor velocidade de incor-

poração do acetato Cl4 no espaço colesterol hepático em ratos
machos ou com a administração de andrógenos explica a hi-

*

pocolesterolemia com êstes esteróides. Esta atividade dos andró-

genos deve ser inconstante e, provavelmente não reduz a for-

mação do colesterol para algumas lipoproteinas como as prebe-
talipoproteinas (pacientes J. M. C. e G. J.) e nas betalipopro-
teinas encontradas em portadores de Síndrome Nefrótica.

Na fig. 4 procuramos sintetizar uma interpretação provável
da ação dos androgênios sôbre os lípides. A fase I representa-
ria a ação dos androgênios em pacientes com hipergliceridemia
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(idiopática ou secundária ao hipotireoidismo). A fase II expli-
caria a ação dêstes esteróides em algumas colesterolemias (me-
ncpausa e hiperbetalipoproteinemia). Nota-se que foi destaca-
da Hanabolização, pois é um fato bem claro nesta investigação
e em cutras o efeito anabolizante dêstes esteróides.

Admitimos que a fase I e II possam aparecer isoladas ou
combinadas no mesmo paciente. Este evento parece depender
das condições basais do doente; em hipergliceridemia idiopática
teríamos predominantemente a fase I; em mixedematosos a
fase 11 a fase II ou ambas; em hipercolesterolemia a fase II; em
Sindrome Nefrótica e outras condições teríamos uma fase II
ineficiente.

Deve-se ressaltar que é sempre possível, principalmente
com esteróides 17-metilados o aparecimento de colestase com
efeito hipercolesterclemizante de natureza tóxica (2). É esta a
ncssa hipótese para a casuística de José e Mitchell a que em-
pregaram a metandrostenolona, na dose de lômg/dia, durante
12 semanas. Observaram em 5 pacientes um incremento médio
da colesterolemia de 351 para 405nag% (13).

Os androgênios utilizados foram eficientes por via oral, com
comportamento. bem diferente da androsterona que é inativa
por esta via e muito eficiente por via intramuscular (6).

Quanto ao chamado "efeito tireomimético dos andrógenos"
é aconselhável abandonar esta expressão de Hellman e col. (10).
Há na realidade uma deficiência de androsterona em hipotireoi-
dismo e em hipercolesterolemia (7). A correção do hipotireoi-
dismo ou o excesso de hormônio tireoidiano aumentam a produ-
ção de androsterona (10).

Não foram verificadas diferenças substanciais entre a me-
tandrostenolona e a metiltestosterona na ação sôbre os lípides
séricos. .

SUMÁRIO

Utilizou-se, por via oral, a metandrostenolona (50 e 100 mg/dia)
e a metiltestosterona (25 e 50 mg/dia) em 24 pacientes, sob a forma
de 32 cursos terapêuticos com duração média de 18 dias.

Houve diferenças na qualidade de resposta conforme a patologia
básica do paciente: mixedematosos (8 casos) e hiperquilomicremia
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idiopática responderam principalmente com redução de glicérides;
menopausadas (9 casos) e hiperbetalipoproteinemia responderam com
redução da colesterolemia; nefróticos (3) e pacientes com hiperpre-
betalipoproteinemia (2) não responderam às drogas.

Intepretcu-se êstes resultados admitindo-se que a condição dos

pacientes acarretaria diferenças nas vias metabólicas da ação andro-
gênica sôbre os lípides (Fig. 4). A interpretação sugerida permite
compreender os conflitos de resultados observados na literatura
médica.

SUMMARY

Methandrostenolone (50-100 mg/day) and methyitestosterone
(25-50 mg/day) were given to 24 patients; a total of thirty two
therapeutical courses with an average duration cf 18 days. were.
fcllowed.

There was a decrease in serum glycerides in the eight patients
with myxedema and in the patient with idiopathic hyperchylomi-
cronemia; a reduction in serum cholesterol was observed in the nine
post-menopausal womem; no significant response was seen in the
three nephorotic patients and in two patients with hyperprebetali-
poproteinemia.

We suggest that the androgenic hormone atc on different meta-
bolic pathways in accordance to the patients disease (Fig. 4), and
this suggesticn would explain the conflicting results cbserved in the
medical literature.
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months after he started to gain weight prpgressively. At the
same time his face became rounded, reddish and studded with
acne, Shortly afterwards there was a progressive increase in
size of the genitalia, which rapidly evolved to the adolescent
stage, while the patient's voice became low-pitched and hair
appeared over his face and body. Two months before admission

while shortness of breath developed. There was a constant com-
plaint cf headache, Shortly before admissiog a progressive in-
crease in size of the abdomen became evident.

e

ankle edema was noticed. This became generalized later on,
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Figure 1 - The patient before operation.

Past history was non-contributory. During pregnancy the

patient's mother was given progesterone to check a tendency
to abortion.
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TESTICULAR MATURATION IN ADRENAL
HYPERFUNCTION (*)

J. S. DE OLIVEIRA COUTINHO. M. BARRETTO NETTO, J. A.
ALBUQUERQUE LINS. H. SALTI, CLAUDIO SOUZA LEITE

It is a well-known fact that adrenocortical tumours may
cause a mixed type of hyperfunction, affecting both cortisol and
androgen production. The resulting clinical picture combines
manifestations of Cushing's and adrenogenital syndromes. It is
also known that both syndromes when they have their onset du-
ring childhood usually result from adrenal cortex malignancy
(1). AN that was found in the present case. But what makes
it rather exceptional and interesting enough for publication is
the unequivocal evidence cf hatrue precocious puberty, resulting
from testicular maturation and associated with well proved
adrenal hyperfunction.

e

CASE REPORT

The patient, a 5-year-old boy, was admitted with the chief
complaint of a profound change in his body shape. When he
was 2% years old pubic hair growth was first noticed. Six

() 12 Cadeira de Clínica Médica, Faculdade de Medicina, UFRJ,
Hospital da Santa Casa, Rio de Janeiro, Brasil. Serviço de Pediatria, Po-
liclínica de Botafogo, Rio de Janeiro, Brasil.
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Physical examination revealed a boy chronically ill, nor-

mally tall, obese but showing comparatively thin limbs. Height
was 3 foot 3 inches, weight 54 lbs. Several, sparse ecchymoses
were noticeable. À full-moon, reddish, hairy and acne studded
face (Fig. 1), a hairy chest, a fat pad (bufalo hump) on the
back of the neck were among the chief findings of physical
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Figure 2 - The patieni's external genitalia.

examination. On a thick, bulging abdomen, a hard, large mass

was <vident on the right upper quadrant. Umpalpable spleen.
Blood pressure was 190/130 mm Hg, pulse rate 88, heart sounds
were loud. Adolescent genitalia, with the presence of pubic
hair, a 6-centimeter-long penis and 3.5-centimeter-long testes

(Fig. 2). Eye grounds: thin, pale and straightened arteries.
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Laboratory findings - RBC 5.930.000/mmº. Blood
sugar 80 mg%. Sodium 126 m.Eg./1. Choloride 107 m.Eg./1. Po-
tassium 3.7 m.Eq./1.

An intravenous pyelogram revealed a large, partially cal-
cified retroperitonial mass pushing the right kidney downwards.
X-ray of the vertebrae showed evidence of osteoporosis. Bone
age was 9 years.

Urinary hormone tests
17-0H corticosteroids (Reddy)

Basal 56 mg/24-hour urine
After dexamethasone (8
mg daily, 48 hours) 60. mg

17-KS (Oesting & Callow) e
Basal 216 mg/24-hour urine
After dexamethasone (8
mg daily, 48 hours) 238 mg

Chromatographic analysis
Fractions I & II 18 mg
Fraction III (Beta 17-KS) 72 mg
Fraction IV (androsterone) 54 mg
Fraction V (etiocholanolone) 30 mg
Fractions VI & VII (1l-oxy 17
-KS) 18 mg

Fraction VIII 12 mg

Total 204 mg/24-hour urine
FSH 16 M.U./24-hour urine

Clinical course - An attempt to eradicate the clinically
diagnosed tumour was decided upon. At operation a 960-gram
retroperitonial, encapsulated tumour was removed, which was
shown to be a carcinoma of the right adrenal. After cperation
an almost complete regression cf the patient's abnormal fin-
dings was observed (Fig 3). Blood pressure dropped to 82/60
mm Hg, 17-0H to 42 mg and 17-KS to 4 mg/24-hour urine,
The patient was discharged two months after operation. Four
months later, however, a progressive return to his former con-
dition was apparent, while the presence of a large, hard mass
on the right upper quadrant of the abdomen became again
evident. Urinary 17-0H-CS rose to 232 mg and 17-KS to 691
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mg/24-hour urine, The patient was again admitted to the hospi-
tal, Three weeks later he had severe intestinal haemorrhags and
died suddenly.

é
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Figure 3 - The patint after operation.

Pathology findings - Against the upper half cf the right
kidney a large tumour mass was present, which was shewn
at microscopy to be an adrenocortical carcinoma (Fig. 4). The
left adrenal was atrophic. Adult sized testes, which at micros-
copy revealed well developed seminiferous tubules, with pã;
tent lumina, spermatogonia and primary spermatocytes, Ser"
tcli and Leydig cells (Fig. 5). The prostate showed well diffe-
rentiated glandular tissue. Microscopy of the pituitary revealed
only the presence of large basophilic cells, with normal eosino-
philic and chromophobe celis. Causa mortis: mesenteric in-
farction.
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Figure 5 - Prepubertal testes showing well developed semini-
ferous tubules with patent lumina, spermatogonia and primary

spermatocytes, Sertol and Leydig cells.
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DISCUSSION

The patient's clinical picture established beyond any doubt

the existence of a mixed adrenocortical hyperfunction, with

signs and symptems of Cushing's syndrome resulting from

cortisol overproductien, and an andrencgenital syndrome as-

scciated with androgen hypersecretion. Bot physical exami-
nation and labcratory findings confirmed this diagnosis. On

the other hand, the presence of a large, hard abdominal mass,

palpable cn the right upper quadrant, the intravencus pyelo-
gram and the negative dexamethasone suppression test proved
that adrenal hyperfuncticn was caused by a tumour. Its exis-
tence was surgically and pathologicaliy confirmed.

As pointed out before' the association of testicular matura-
tion with adrenccortical hyperfunction, althcugh previcusly
mentioned in the literature (2), is an interesting feature of the

case. In fact, the patient had a true precocious puberty proved

by: (a) size and consistency of the testes; (b) its histological
aspect and (c) FSH level.

The following hypotheses shculd be considered in connec-

tion with the patients's testicular maturation:

1) Androgen action on spermatogenesis. It is a well-known
fact that testosterone is partially responsible for the mainte-

nance of spermatogenesis. The testes size and its well developed
seminifercus tubules might be partially explained as a direct
result of the high level of circulating adrenal androgens. Ne-

vertheless, the development of Leydig cells and FSH level

proved that we were not facing testicular enlargement and

precocicus spermatogenesis only, but testicular maturation con-

sequent to gonadotropic stimulation.
2) Hypothalamic metastases effect on gonadotropic stimu-

lation. Brains metastases of adrenal carcinoma have been des-

cribed. Such metastases, if present, might have started gona-

dotropin secretion and gonadal stimulation. Pathological fin-
dings, however, disproved this hypothesis.

3) Adrenocortical hyperfunction causing gonadal stimu-
lation. Landing & Gold (3), Escamilla (4) and Kovacic (5)
presented data showing the oecurrence of precocious gonado-
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tropin secretion in cases of congenital adrenal hyperplasia. Ac-
cording to their findings one can postulate adrenal androgens
as responsible for anterior pituitary stimulation and precocious
gonadotropin production in the studied cases. On the other hand,
Sohval & Soffer (6) found FSH increased in patients receiving
corticoid and ACTH therapy, whence it might be inferred that
cortisol has also the capacity to trigger gonadotropin secre-
tion. These findings would lead one to admit that adrenocorti-
cal hyperfunction may cause anterior pituitary stimulation, al-
though this is contrary to the general belief which atributes
the amenorrhea of Cushing's syndrome to gonadotropin inhi-
bition.

4) Direct action of the adrenal tumour on the tests. In
an adrenal tumour Reifenstein (7) found the presence of go-
nadotropin. On the other hand, McFadzean (8) and Chambers
(9) presented cases of adrenocortical carcinoma in which there
was a positive Friedman test. The well-known prodúction of
hormcnes by tumours arising from tissues not related to their
normal secretion, may make acceptable the possibility of an
adrenocortical carcinoma producing a gonadotropin-like subs-
tance.

At any rate it seems clear that the hyperfunctioning and
tumourous adrenal, acting indirectly on the anterior pituitary
or directly upon, the gonads, caused testicular maturation in
"Our case,

RESUMO

4

Os autores apresentam um caso de puberdade precoce num pa-
ciente portador de hiperfunção.córtico suprarrenália. Feita a lapa-
rotomia foi evidenciada a presença de um carcinoma de Supra-Renal
"que levou o paciente à morte.

O tamanho e a consistência dos testículos, sua histologia e os
níveis urinários de gonadotrofinas não deixam margem a dúvidas
quanto à existência de um processo de maturação gonadal.

Quatro hipóteses são formuladas no sentido de se explicar tal
achado. Assim uma ação androgênica, na espermatogênese, matastases
hipotalâmicas estimulantes da secreção de gonadotrofinas, à hiper-
função da córtex da suprarrenal causando estímulo gonadal ou uma
ação direta do tumor sôbre o testículo, seriam os mecanismos a serem
discutidos na etiopatogenia de tal achado.
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SUMMARY

An unusual true precocicus puberty in a case of adrenocortical
hyperfunction is presented. On operation a carcinoma of the right
adrenal was found, which recurred and caused the patient's death.
Testicular maturation associated with mixed adrenocortical hyper-
function was proved by: (a) size and consistency of the testes; (b)
its histology and (c) the urinary gonadotropin level. Possible expla-
nations for these facts are discussed.

BIBLIOGRAPHY

1. DANOWSKI, T. S. - Clinical Endocrinclogy, vol. IV The Williams
and Wilkins Co. - Baltimore, 1962.

2. WILKINS, L. - The Diagnosis and Treatment of Endocrine Disor-
ders in Childhood and Adolescence. 3d. Edition. Charles C. Tho-
mas. Springfield, 1965.

3. JLANDING, B. H. GoLp, E. - The Occurrence and Significance of
Leydig Cell Proliferation in Familial Adrenal Cortical Hyperpla-
sia. J. Clin. Endocrinol., 11: 1436, 1951.

4. Escamuis, R. F. - Diagnostic Significance of Urinary Hormonal
Assays. Report of Experience with Measurements of 17-ketoste-
roids and Follicle Stimulating Hormone in the Urine. Am. J.
Int. Med., 50: 249, 1949.

5. Kovacrc, N. - Congenital Adrenal Hyperplasia and Precocious
Gonadotropin Secretion in a 6-year-old Girl. J. Clin. Endocrinol.
& Metab., 19: 844, 1959.

6. SoHvaL, A. R., Sorrer, L. J. - The Influence of Cortisone and
Adrenoccrticotropin on Urinary Gonadotropin Excretion. J. Clin.
Endocrinol., 11: 677, 1951.

7. REIFENSTEIN JR. E. C. - Discussion of Article by Soffer, L. J.,
Gabrilove, J. L., Jailer, J. W., Jacobs, M. D. The Virilising Syn-
drome in Man. Recent Progress of Hormone Research, 5: 407,
1950.

8. MCFADZEAN, A. J. S. Feminization Associated with Carcinoma
of Adrenal Cortex. Lancet, 2: 940, 1943.

9. CHAMBERS, W. L. - Adrenal Cortical Carcinoma in a Male with
Excess Gonadotropin in the Urine. J. Clin. Endocrinol. 9: 45),
1949.



Arg. Bras. Esdocrin. Metab., 16(3) :183-190

Dezembro 1967, Rio de Janeiro, Guanabara

A SIMPLE TECHNIQUE FOR SEPARATION OF CORTISOL
METABOLITES BY THIN-LAYER CHROMATOGRAPHY
AND ITS APPLICATION FOR THE MEASUREMENT

OF CORTISOL SECRETION RATE (*)

REGINALDO H. ALBUQUERQUE ** and BERNARDO LEO
WAJCHENBERG

Since the advent of thin-layer chromatography several me-

thods have been suggested for the rapid and accurate separa-
ticn of steroids (1-8). However, the separation of urinary 17-

hydroxy-corticostercids (17-0H CS) by thin-layer techniques
has received little attention (9).

The technique described in this paper provides a simple,
yet sensitive. method for the separation of individual urinary
17-0H CS which can be applied for the measurement of cor-
tisol secretion rate.

MATERIAL AND METHODS

The Desaga/Brinkmann apparatus for thin-layer chromato-

graphy was employed. All chemicals were of analytical grade

Supported by a grant from Conselho Nacional de Pesquizas do Brasil
(1099/66).

** Recipient of a Fellowship from the Central Commission of Research
from Universidade Federal de Recife. Present address: Department of
Biochemistry of the Universidade Federal of Recife School of Medicine,
Recife, Pernambuco.
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and the solvents were redistilled prior to use. Steroid reference
compounds (*) were obtained from Mann Research Laborato-
ries, Inc, New York City. A gift of tetranydrocortisone was
received from Dr. John S. Tzoumertis, Merck, Sharp & Dohme
Research Laboratories, Rahway, N. J.. The steroid standards
were dissolved in 95% ethanol (10 ug/ml.) and kept in deep-
freeze.

Collection and storage of urine: Urine was collected for
24-hour periods and kept in the ice box, without preservative
and analyzed while fresh. An aliquot of the 24-hour urine
collection was brought to PH 6 with 0.5N acetic acid or
IN sodium hydroxide.

Extraction, hydrolysis and washing procedures: A known
aliquot of a 24-hour urine collection, usually between 0,05
and 0.2 of the total volume, was extracted with 2 - 3 volumes
of dichloromethane, two to three time, toremove the free (un-
conjugated) steroids.

After extraction of the free steroids, 0.1 volume of 5M so-
dium acetate buffer of pH 5. and 8-glucuronidase (**) to a final
concentration of 1,000 unit/ml, are added. After incubation at
47ºC overnight, the liberated steroids were extracted with
3 x 4 volumes of ethyl acetate. The combined extracts were
washed with 0,5N sodium hydroxide (3 x 0.5 volume) followed
by 0.05 vol. of water.

After addition of anhydrous sodium sulfate, the extract was
filtered and reduced to a volume of about 5 ml. after evapora-
tion at 45ºC under pressure. It was then quantitatively trans-
ferred into a 15 conical test tube and evaporated to dryness
on a water bath under blowing nitrogen. The dry residue is
then redissolved in 0.2ml of absolute ethanol and a known ali-
quot applied with a micro pipette to the plate.

$

The following abreviations and trivial names are used: F- cortisol
4-pregnen-ll 8, 17 21-triol-3, 20-dione) E - cortisone (4-pregnen-17
21-diol-3, 11, 20-trione) THE = tetrahydrocortisone (59 - pregnan3
17 «, 21-triol-11, 20-dione), THF - tetrahydrocortisol (50 - pregnen3
119, 17 w, 21-tetrol-20-one).

Ketodase - Warner - Chilcott.
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Preparation of the chromatoplates: The glass plates, 20 x 20

cm were thoroughly cleaned, rinsed with water and dried in an
.oven. 30 g silica gel G was added.to 50 ml distilled water and
mixed approximately 1 1/2 min. The slurry was poured into the
reservoir of a chromatofilm spreader calibrated to give a layer
of adsorbent 250 yu in thickness and spread in a single con-
tinucous movement. The plates were allowed to set overnight
and then activated at 110ºC for 1 hour. They were then stored
in. a vaccum desiccator.

Chromatography: Aliquots of the urine extract and the ste-
roid standards were applied in the plates, which were placed
in Brinkmann developing tanks (12 by 3 7/8 by 10 7/8 inches),
lined with a double layer of Whatman No.1 filter paper to a

distance of 1 em from the top. The chromatographic deve-

lopment was unidimensional, ascending, in a chloroform: etha-
nol: water (90:10:1) system. When the solvents had ascended
the plates for a distance of 16 cm, they were removed from
the tank and allowed to air-dry. The plates were sprayed with
blue tetrazolium (two parts of 0.29% aqueous blue tetrazolium
and one part of 10% sodium hydroxide, freshly prepared) and
the urinary stercids present were identified by their position
in reference to the standards on the plate. Plates were always
prepared in duplicate, one for visualization of the quantitative
plate containing the urinary steroids was shielded and the edges
containing the standards were sprayed. The plate was then su-

perimposed on the transluminated sprayed duplicate and the
standards of both plates were alligned. This technique allowed
accurate localization of the position as well as the size of the
unknown spots tobequantitated.

The adso rbent containing the steroids is removed from the

plate mechanically with a micro model of a vaccum zone col-
lector (obtained from Brinkmann Instruments, Westbury, New
York).

The steroids are eluted with 3 x 5 ml absolute ethanol, and
filtered on Whatman No. 42 paper, reduced to 5 ml. final vo-
lume under blowing nitrogen.

Quantitation was carried out by procedure of Porter and

Silver (1º).
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Ccrtisol secretion rates were measured in 3 normal male
subjects (aged 17, 28 and 59) and one Addisonian kept on 40

mg of cortisol daily, by isotope dilution using the technique
described by Cope and Black (!'). A tracer dose of Cortisol -
4- Ci* (Ipe) was diluted with 40 ml of water and given orally.
Urine was collected for the next 24 hours.

Aliquot of the 24-hour urine was counted** and correcting
for self-absorption, the percentage of the administered dose
excreted in the 24-hour period was calculated. In the same

way, the !!C content of the administered dose was determined.
The specific activity of THE as counts per minute per micro-
gram of the metabolite was determined.

The cortisol secretion rate was calculated using the formu-
la for isotope dilution determination:

Dose of administered isotope (cpm) 1

Secretion rate - x
(mg/day) Specific acitivity cf THE (cpm/ug) 1,000

(1)
or

Total radioactivity in 24-hour
urine sample 1

Cortisol secretion rate - x
Specific activity of THE 1,000

(2)

The true secretion rate will lie between the two figures
Dose/S.A.s (1) and Cy/S.As (2).

RESULTS AND DISCUSSION

By employing our method it was possible to separate and
identify several 17-O0HCS, as shown in figure 1. The Rf. values

* Obtained from New England Nuclear Corp, specific activity 118 ue
per mg and 100% purity.

** Nuclear Chicago, Model D47, gas flow counter.
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of pure steroids, chromatographed singly and as mixtures, in
the solvent system employed, are indicated in table 1.

Eu

Epara

o fo
"E tdgeo

9254Rr Ba
Spera Sta a

RASA
FIGURA 1 - Migration of 17-hydroxycorticosteroid standards and urins

extract on silica G film im slovent system 6 chloroform :

ethanol: water,

TABLE 1

MEAN Rf VALUES* OF 17-0HCS IN SOLVENT SYSTEM
CHLOROFORM:

ETHANOL: WATER

Steroid RÍ
e

THE 0.31

THE 0.47
F 0.55

E 0.82

(*) Mean Rf value of 10 determinations.



188 REGINALDO H. ALBUQUERQUE et al

In the urinary extracts blue tetrazolium spots correspon-
ding to THE and THF were identified. An intermediary spot,
was always present and probably was allo - THF ( 5a-pregnan
3a, 118, 17a, 21- tetrol-20-one). Unfortunately, we were unable
up to the moment to confirm this suggestion as no standard
was available to us. Compounds .F and E were not identified in
the urinary extracts as they were extracted as unconjugated
steroids.

The results of cortisol secretion rates are shown in TABLE 2

TABLE 2

CORTISOL SECRETION RATES

Estimated Cortisol SecretionAge
Patient

|

and
| Weight

| Height Rate
Sex Kg em Dose/ SA. | Cj;/ SA,

(mg/day) (mg/day)

JAP. 17y,M
|

561 168
|

148
|

14.0

EF. 28 y,M 684
|

174
|

165
|

14.1

AC.
| 59yM 613

|

168
|

85
|

75

[MEAN: 133 11.9

J.D.* 53 yM 614
[

171 374
|

31.6

* Addisonian maitained on 40 mg of cortisol/day

The mean cortisol secretion rate in the normal subjects was
similar to that found by Cope and Black (Il. 12), Besides, there
is a good correspondence between our estimates of cortisol pro-
duction by oral administration of 14C - cortisol and the data
in the literature based on I.V. administration of the tracer (13,14).

In patient J.D., having been, on the same maintenance dose
for several days, the calculated secretion rate (between 37,4
and 31,6 mg/day) agreed reasonably well with the known quan-
tity of cortisol administered (40 mg/day). The excretion of 85
of the administered dose in the 24-hour urine sample speaks in

A
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favour of completeness of absorption of the steroid and the re-
liability of the use of the oral route for the measurement of
cortisol production rates, as about 90% of the tracer dose will
be excreted in the urine, in the 24 hours after a single injection
of the tracer".

SUMMARYe
A technique cf one-dimensicnal thin-layer chromatography con

silica gel is described providing a simple, rapid and sensitive method
for the separation and identification of individual urinary 17-hydroxy-
corticosteroids. Its application for the measurement of cortisol se-.
cretion rate by the isotope dilution method is indicated.

RESUMO

Os AA. descrevem um método de cromatografia em camada fina,
uni-dimensional, rápido e sensível para separação e identificação
dos 17 hidroxicorticosteroides urinários. Estabelecem ainda condi-
cões de coleta e armazenamento da urina, abordando a extração hi-
drólise e lavagem do material assim como o preparo das cromatopla-
cas e finalmente a cromatografia e a coloração das referidas placas.

O métedo descrito também é aplicável na análise do ritmo de se-
creção de cortisol pelo método de diluição isotópica o que foi feito em
3 indivíduos normais e em um .paciente addisoniano.
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HERMAFRODITISMO VERDADEIRO COM CARACTERIS-
TICAS DE SÍNDROME DE KLINEFELTER (*)

HERMES PARDINI (**), VICTOR CORONHO (**), MOYSÉS PURISCH(**),
JOSE CARLOS CABRAL DE ALMEIDA (***)

Casos de hermafroditismo verdadeiro apresentado caracte-

rísticas do sidrome de Klinefelter têm sido raramente referi-
dos (1-7). Apresentamos neste trabalho um caso em que a re-

ferida associação se apresentou de modo ainda não relatado.

CASO E MÉTODOS

A. A. D. (fig. 1), 25 anos, branco, solteiro, ginecomastia
progressiva desde os 13 anos simultâneamente à direita e à es-

querda. Penis pouco desenvolvido, tendo ejaculado pela primei-
ra vez aproximadamente aos 12 anos. Barba escassa apareceu
aos 17 anos; acompanhada de comedões e acne (fig. 2). É mais
baixo que seus irmãos. Não sabe informar sôbre o seu cresci-
mento na puberdade. Já manteve relações sexuais. Nega im-

(*) O presente caso foi estudado na 1.2 Cadeira de Clínica Médica,
Setor de Endocrinologia - Serviço do Prof. Caio Benjamin Dias. Univer-
sidade Federal de Minas Gerais - Belo Horizonte.

(**) Assistentes de Ensino.
(**) Chefe da Unidade de Citogenética Humana. - Instituto de Bio-

física e 32 Cadeira de Clínica Médica - Universidade do Brasil - Rio
de Janeiro - GB.
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potência. Bom desenvolvimento intelectual, cursou o primário
e a escola técnica. Nega orquite e irradiação genital. Não há
história familiar de defeito genital ou hipogonadismo. Pais não
são parentes e quando nasceu, o pai tinha 48 anos e a mãe 36
anos.

%

aa

tr NS

Fig 1

Exame Físico: -

Pêso: 45,7 Kg. - altura: 157 ems. - envergadura 156 ems
- distância pubis-planta: 84 cms. -- distância pubisvertex::
73 ems.
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Hábito masculino, voz infantil, musculatura hipotônica e

hipotrófica. Barba apenas mentoniana. Pêlos pubianos de dis-
tribuição masculina. Pêlos cefálicos com implantação masculina.
Não há pêlos toráxicos, escassa pilosidade nos membros. Acen-
tuada ginecomastia bilateral notadamente à direita com areola
pigmentada e mamilos salientes (fi. 2). Penis medindo 5 ems

Fig. 2

de comprimento por 4 de circunferência. Uretra peniana sem hi-
pospádia. Genitália pigmentada. Bolsas pregueadas com fusão
mediana normal. Períneo normal. Gônadas nas bolsas, de pe-
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queno tamanho (2 x 1 cms. cada) e de consistência firme (fig.
3). Próstata pequena, palpável. Visão para côres normal.

Fig. 3

Exames Complementares: -

Espermograma - 2 ml. de líquido inodoro, transparente
com pH - 6 e viscosidade baixa. Ausência de espermatozoides
e de células da maturação.

17 - cetosteróides urinários totais: -9,1 mg/24 hs. e 9,6

mg/24 hs.
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Gonadotrofinas hipofisárias (Caolin-Acetona): - Maior do

que 90 e menor do que 120 M.U./24 hs. e maior do que 120 e

menor do que 180 M.U./24 hs.
Cromatina nuclear oral foi positiva em 47% das células.

Biópsia Gonadal: -
Gônada esquerda: - intensa e difusa hialinose e esclerose

tubular. Poucos tubulos seminiferos apresentavam luz visivel
com raros elementos intratubulares. Hiperplasia das células de

Leydig de tipo adenomatoso (fig. 4). Um foliculo de Graaf tí-
pico, envolvido por estroma ovariano foi achado contendo (fig.
5) dois corpusculos de Call-Exnsr (fig. 6). Foi achado também
um folículo primordial (fig. 7).
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Fig. 4 - As regiõs mais escuras à direita e à esquerda representam
acumulos de cel de Leydig. A área mediana inferior corresponde

a tubulos hialinizados.

Gônada direita: - hialinose tubular difusa, hiperplasia de

células de Leydig, além de estroma de tipo ovariano.
Nas bolsas .e canal inguinal, não foi encontrada qualquer

"estrutura lembrando trompas.
Canal diferente e epidídimo de aspecto normal.

Laparotomia exploradora: - não foi achada qualquer es-
trutura miúlieriana intra-abdominal.
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Histologia mamária - foi feita a correção cirúrgica da gi-
necomastia e a microscopia de ambas as glandulas revelou te-
eido mámario com desenvolvimento tubular.

Uretroscopia e cistoscopia: - uretra e bexiga normais. ê
Cariotipc: - sangue periférico, cultura de leucccites (10)

padrão 44 KX (fig. 8).

e
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Fig. 6 - Corpúsculos de Call-Exner.
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DISCUSSÃO
Pacientes com hermafroditismo verdadeiro apresentando es-

trutura testicular semelhante àquela encontrada na sindrome
de Klinefelter têm sido relatados. Alguns apresentavam, entre-
tanto, características clínicas que permitiam diferenciá-los des-
ta síndrome. Os casos de Bernardinelli (1), Armstrong (2),
Gerdon e cols. (3), Ferguson-Smith e cols. (4), Clayton e cols.
(5) e Bunge e Bradbury (6), apresentam mal formação de

genitália externa.
Hungerfordt e cols. (7) relatam um caso sem anomalia de

genitália externa, mas com estrutura miillerianas abdominais
presentes.

O caso aqui relatado assemelha-se à sindrome de Klinefelter
em vários aspectos, tais como o fenotipo masculino, genitália
externa e interna masculinas normais, gônadas firmes e peque-
nas e a ausência de estruturas múllerianas. Também alguns da-
dos complementares são semelhantes, como a histologia testicu-
lar, a elevação das gonadotrofinas urinárias e a cromatina nu-
clear positiva.

Sempre que determinada a cromatina nuclear foi positiva
(5-8) e o cariotipo de padrão 44a + X (11, 7, 9), o que tam-
bém ocorreu em nosso paciente. O hermafroditismo foi de tipo
alternante (1, 3, 4) ou, como no presente caso, unilateral
(2, 5-7).

É possível que outros casos semelhantes a este tenham
ocorrido nos quais a biópsia gonadal e a investigação cromos-
sômica tenham sido dispensadas devida à evidência clínica de
Sindrome de Klinefelter.

RESUMO

É estudado um hemafrodita verdadeiro com fenótipo masculino,
gônadas nas bolsas com tecido ovariano e testicular na bolsa esquerda.
sem hipospadia e com ginecomastia. A laparotomia não evidenciou
qualquer estrutura mulleriana. A histologia gonadal revelou hialinose
tubular e hiperplasia difusa das células de Leydig. A esquerda foi
encontrado um foliculo de Graaf e um foliculo primordial. A cro-
matina foi positiva e o cariotipo 44 + XX.
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SUMMARY...

A case is presented of a true hermaphrodite whith male pheno-
type, gonads in the scrotum with ovarian and testicular tissue in
the left g onad, without hypospadias and with gynecomastia. Lapa-
retomy showed no evidence of Miillerian structures. Gonadal histology
showed tubular hyalinosis and Leydig cell hyperplasia. On the left
a primordial and Graaphian folicles were found. The sex chromatin
pattern was positive and the idiogram presented 44A - XX.
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