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OBSERVATIONS IN 7 PARENTS ' 

ONGOLISM, B common clinical entity (1) of unknown etiology is .M believed t9 result from deceleration of normal growth during the 
fetal period (2). A possible relationship between abnormalities in develop- 
ment and function of the thyroid gland and the fetal growth process in -;,, 

the thyroids of mongoloid children (1, 3), and the reportkd frequency of - 

Although data are available concerning isolated phases of thyroid func- 
tion in mongolism, a detailed investigation of the various aspects had not, 
at the time of our studies, been carried out. This report presents the results 
of an investigation of the thyroid gland in mongolism, utilizing a variety 
of recently available techniques. 

mongolism is suggested by anatomic evidence of pathologic Slhratiom in 

nbnormnf thyroid function in their mothers (4). . J :. 
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METHOD 
I 

Twenty-eight subjects were 'studictl.1 Twenty-one were mongoloid patients ill d- 
clence at the Waiter E. Fernnld S t a b  School (hIassechusettg+ Department of Heolth). 
Their ages ranged from 5 to 36 years. The remaining 7 were healthy pnrenta (5 mothers 

' 

LDbeIled thym i 
u\e dirkibution of , 
DUrruni-tM aeU. i 

md 2 fathers) of mongoloids. iiixty-four euthyroid-subjecta &gingin age from 10 to 
65 yeam served 08 controls (5). 

Ih the mongoloid subjects, a dose of 70 microeudes of carrier-free radioactive iodine 
(1'") ~ 1 0 8  administered ornlly after an overnikht fast. In the parents and in the control ' 

subjcctq the trhcer dose was 100 microcuries. 
The thyroidal uptake of the trncer dose \VIM measured by the four-tube GM method 

previously described Imm thie laboratory (51, modified by n correctioa factor for scatter 

rniuipsms.  'h~ 
radioactivity by t' i 
(2.4 IX~~./~P.CIU.J n~ , 
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rption which wos obtained in each patient by counting a euitable mock-up 
g Itx in air, and against the patient's neck. Mensurements'wew made twenty- 

UIY after the tracer dose and on two or more occasions during the subsequent 
reported as the effective half-life (EHL) 

according to n previously described method (5, 6). The u e m y  1'" ex- 
to five days. The thyroidal turnover of 

tlie crytliroc_vtes werc separated, washcd, and their rndioactive content determined 85 
n pcrcciitage of total blood radioactivity, corrcctcd to 100 honmtocrit. To ass?ap the 

. m~mtivc roles of the. plnsiul~ and tlic crytbrocytcs, "criss-cma" experiments- were 
rnrricd out in which we determincd the uptake of I"~-l-triiodothymnine by mixtures 
rclanprisiiig: 1) erythrocytes of mongoloids in coiiqxrtihlc plmmn of euthyroid subj&s, 
mrf 2) orytlirocytes of euthyroid subjects in compatible pImmn of mongoloids. 

kbclled thyrosne and triiodothyronine tvem also added to erum and plesms'and 
the clistribution of radioactivity I\-W dctermined nfhr filtar-paper dectrophonshl 8 
hrrunt-typca ceU, using vcronlrl buffor at pH 8.0 nnd 0.05 u for sixteen hours at 5 
nlillianipem. After drying in air in an oven for thirty minutes, the strip WBS scanned for 
rndioactivity by rotating it slowIy before a suitable shielded end-window G M  tube 

~ (2.4 mg./q.cm., mica window). Protein tvm IoeaGd by staining with bromphenol blue. 

- 
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PRIVACY ACT MATERIAL REMOVED . 
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. 1  I6hL 17 
2 10 hl 25 
3 17 M 25 
4 20 1.1 30 
3 19 M 20 
0 21 M 25 
7 25 M 30 

9 I S F  15 
10 I 1GF 12 
11 .19F 20 
12 20F 31 
13 16F 22 
14 16 F 2.5 

. 15 27 F 32 
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ranged from 12.0 to 44.0 per cent, with an average of 25.0 per cent (s.E. 1.5; 
S.D. 6.7). 

The mean uptake of the entire group was lower than observed in our pre- 
viously reported observations of euthyroid subjects (5). 

Since the average age of the euthyroid control subjects was higher than 
that of the mongoloids, another group of 23 euthyroid subjects of an age 
comparable to that of the mongoloid subjects was studied. The thyroidal 
uptake values (average, 27.5 per cent; S.E. 1.5; S.D. 7.0) obtained in tbis 
group did not differ significantly from those obtained in the larger group 
of controls (f -0.9). When the mean 'thyroidal 24-hour 
younger group of euthyroid subjests was compared with that of the p u p  
of mongoloids, the I value' was 1.1-not statistically significant (Table 3). 

The thyroidal P1 uptake in the 7 parents (5 mothers and 2 fathers) of 
mongoloid children ranged from 21.0 to 41.; per cent, with Bn average of 
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THYROID FUNCTIOR' I X  MONGOLIS?ri 

TABLE 2. THYROIDAL 2 4 H O U n  1''' UPTAKE ASD TUBNOYEU IN . 

46 51 31 20.0 7.6 
46 51 F 21 .o 
45 58 F 38.0 4.5 
42 55 11 35.0 6.2 

.c_ 

30.9 per cent (s.E. 2.6; S.D. 6.0). Comparison with data on the group of 
euthyroid subjects previously reported revealed no significlrn t difference; 
f = 0.7 (Tables 2 and 3). 
h'Jrccfii-a half-life of thwoidul Pa' (EHL) 

jyts. The values ranged from 2.4 to 8.0 days, and averaged 5.4 daya (s.D. 
1.7; S.E. 0.4). In 6 of the 18 patients the EHL was 2.4 to 4.2 days; in the 
remainder it was 5.6 to 8.0 days, The EHL or thyroidal turnover of 
mongoloids (Table 3) was significantly faster than in the euthyroid control 
group (I -4.0). No significant difference from the normal ( t= 1.9) was ob- 
servctl in the parents of mongoloids, the EHL ranging from 4.5 to 7.4 days, 
with a11 average of 6.2 days (s.E. 0.5; S.D. 1.0). 

Uriitom %$-hour PL excrctiori 

The cffective half-life of thyroidal P1 was measured in 18 mongoloid sub-' 

in ' . 

Tlic 24-hour urinary excretion of 1"' in the mongoloid subjects ranged 
from 22 to 59 per cent of the tracer dose. All but 4 values were between 41 

lhe urinary exccetion of 1'3' in this group of mongoloids did not differ sip 
nificnntly (1 21.7) from that of euthyroid controls (Table 3). 
Plasm bulanoteztractable Iu' (mrwersion rdw)  
. The conversion ratios in the mongoloid subjects (Table 1) ranged from 
13 to 51 per cent._Comparable values were obtained in our Iaboratory in 
euthyroid subjects (9). 

and 59 per cent. The average excretioii for the entire group was 46 per cent. . .  
v .  

* 

- 

Difference between the mems 
Standard error of differenco bctwxn nmws 

' I =  and is uscd us IL measurn of the o b -  

tistical.significnncs of tho differorice. butwccn two means. X vduc of 3.0 or greater is 
considered significant. 
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. 
'rABI*E 3. TAYROIDAL 24-HOUU THYROtDhL UPT.\LE, TUBNOYEIt, AWD 

URIN.IRY ESCRKTIOS IS JIOX'OOLISSI 

A. 1:utltyrckI matrot. 
1% &~IWJpJbid subject, 

Ilorutotu: trcz.nsport and ntelabolism 
In tnongoloid patients, filter-paper electrophoresis was carried out on 

plsma to which Pa* thyroxine had been added in vilro. In 2 patieclts, a * - 
siiigie peak of radioactivity was found to have migrated with the alpha-2 
globulin--an observation comparable to the findings in n o d  contkk. 
Howwer, the i n  r i h o  uptake of labelled triiodothyronine by red b l d  

; I the 24-hour m e w  
. twenty-four hours 
: averaged 1' 

However, since no 
, studies are m q h  

since erythrocytes from mongoloids had B normal uptake in normal plasma - 
trhcrcars normal erythrocytes had an increased uptake in plasma from 
tnattgoloid patients. . 

FolIorving intravenous infusion of Iw'-labelled thyroxine in 2 mongoloids, 
thc pInsmrr rnclioactivity (measured daily for ten days) decreased at tho 
i:ltct of 7.6 per cent and 10 per cent per day, respectively. Similar values 
Ilii\.c h e n  reported in euthyroid patients (10, 12). 

- 
l'hc normd t-c 

DISC USSIOS .. *. 1 he present studies demonstrate the necessity of measurement of multi- 
r)lc parameters in the investigation of thyroid function. Our studics in&- 
w t c  110 difference in the 24-hour thyroidal uptake, conversion into 
~)utanol-cxtractable maten'rtl, and urinary Ii31 excretion in mongoloids 83 

* 
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111 contrast to these normal findings, .the EHL or thyroidal I*" turndver 
\wm found to be significantly; faster in mongoloid subjects than in euthyroid 
controls. Since the observation of an increased thyroidal I l a l  turnoverrate 
jnd a normal 24-hour'Iia* uptake might be explained by the assumptioil 
that significant turnover and loss of Iul by the thyroid had occurred before 

twenty-four hours after a tracer dose of P. In these 3 pstit@a, the &hour 
uptake aviraged 17 per cent, and the 24-hour uptake averaged 36 per cent. 

studies are required. 
The apparent discrepancy between rapid thyroidal -I1+ turnover rate 

. 

thc 24-hour measurement, we studied 3 mongoloid plttients at five and at 

However, since none of these subjects exdibited a rapid turnover, further 

. .  

_I . 
. .  

nnd normal serum-protein-bound iodine concentration bas also <ot been 
re.solved. If .peripheral utilization of thy;.oid hormone were i n c r e d  in the 
.wnx degree as thyroid hormonal release, an equilibrium would be estab 
lidicd maintaining the aniount of hormone in the blood at a n o d  level. . 
Tlic normal turnover time of plasma thyroxine observed in 2 mongoloid 
children does not support- the hypothesis of altered peripheral utilization. 
Since neither of these subjects:showed an increased thyroidal turnover of 
iodiclc, additional data are needed. 

These findings of an increased thyroidai turnover of iodide and a normal 
p b m a  protein-bound iodine concentration are consistent with the hy- 
pothesis that thyroid function in such individuals resides in only a mall 
portion of the gland working at an increased rate, with consequentaormd 
tots1 iodine uptake, a more rapid turnover, and the effective .maintensnce 
of a normal level of serum hormone.6 

. . 

. .  . .  
I 

' Tho diet strrved to the iiistitutionalized mongoloid patknts was obviously not the 
a m 0  ns that consumed by.our controls. However, the diet WM in a!l fespecta adequate. ' 
Moreover, in New EnKIsnd, with its proximity to the Atlantic, a low-iodine diet h very 
tlitlicult to ;ehicve. \Ve conceive that tl# physiologic observation, related to the ana-. 
turaic abnormalities dcscribcd by Bcnda, is an increnscd turnover rate, ao that the total 
horrnond output by tho thyroid rcmnins normnl. Further studies would be aeccacary 
to provc this point: 

. .  

. .  

. .  
L . .  
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. Results of anatomic studies (1,2) of the thyroid gland in -mongolism arir 
coiiuistent; the gland is hypoplastic and often below nornid weight. His- 
tologic studies reveal additional marked abnormalities. Benda, in a study 
of 4s mongoloids (1) found only 1 case in which the thyroid $and appeared 
iiormnl. The nlain pathologic conditions are described as: 1) 'resting 
colloid goiter (most frequent),. 2) fetal-type gland with developmental ar- 
rest or retardation, 3) replacement fibrosis, and 4) colloid goiter with 
scattered areas of hyperplasia. It should be emphasized that group 4 repre- 
sented 21 per cent of the thyroid glands examined. 

-The other abnormality of thyroid function observed in this etudy was an 
increased erythrocytic uptake of triiodothyronine (average 17.3 percent). . 
Such elevated values have previously been found in thyrotoxicosis. None 
of these patients had any of the stigmata of hyperthyroidism and, with the 
exception of thyroidat Iul turnover, other parameters of thyroid function 
were nomid. Two additionaIImentally deficient patients ftom the same 
school as the mongoloids (one possibly a cretin) were studied and the 
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thyroid wm significantly faster than in s euthyroid control group. The 
possible significance of this observation is discussed. 

. .  
5. Serum cholesterol and Berum protein-bound iodine levels were normal. 
6. A possible abnormality of the plasma protein-thyroid hormone com- 

plex was suggested by the elevated in vitro erythrocytic uptake of itawed 

7. No significant abnormality was observed in thyroidal 24-hour -Iu* 
uptake and tuniover or in urinary Io' escretion in 7 parents studied SLY 
months to thirteen years foll6wing the birth of a mongoloid child. 

1: 
. triiodothyronine in mongolism. 
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