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Improvement

eliminary analysis

before starti human serum T4,
which almost bi Y ins, especially to thyroxine-binding
globulin (TB radioim SS: for T, have now heen

block endogencus TBG.

3L
In order to measu aﬁ;{ﬁ__{ > , ANS was used tc dis-

lace T, from its blnd sites a o to prevent binding of added
P 4 n- ,.-"'.l"i:" “ 9

labelled T “ito 1 7 P, and T -antibody.
- -, =

If ANS was .* _.g mates of serum T4

by RIA were e} ve Protein binding assay

(CpBA) . (22) e values were even more than 3 to 5-fold when sera of
subj e c * re, in absence
of A S ’1 ﬂ ll]sa ie tween euthy-

roid and hyperthyro.ld patlfts. (22) ore, several u,cigentrat -icns

QIR SRTELHHA YT VR

optlmum concentrations, which was rsed throughout the period of inves~

tigation (see Fig.3, page 28).
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In radioimmunoassay, the/step of separation kound-hormone
from free hormone is particulary imfortant. . Desbuqueis and Aurbach
suggested that antibcedy-bound ho#mones were almost completely preci-

pitate from free hormones by polyethylene glycol (PEG), which was

(23,24)

inexpensive. Thus, & comparison cf PEG and charcoal was mada

and the results showed that PEG gave a good separaticn,; and unlike

charcoal, could be added at beginnikg of the assay and was not time

o

dependent. The optimum concentration of PEG at 15% in final volume

was chosen because it gave the best sigmoid curve for Tq standards

on a semi-log graph paper} as indicated’ in Fig.6, page3l.. The

(3

equilibrium reaction betwcen antigen and antibody was performad in

# Jd
varicus time and temperature of‘incubétiéns for high sensitivity of

the assay. Usually the -incubation tiﬁé?éf'routine assay of total
serum T4 is.carfied out over a pericd of 16~20 hoursiat 4°C but the
improvement of the present study is obtained by shortening the incu-
bation time. from 2 hours at room temperature (23=25°C) to'only cne
hour at 37°C, and ne.significant diffference between two standard

curves was | found. At these cptimum conditions, the best| response

standdrd curve was obtained, as showed in Fig.5, page 3{r.. .

In.order to| improve the existing technigues, (quality control
anG cross-reactivity were also analysed to enable accurate assessments
of circulating T4° Intra-and inter-assay variations were evaluated

by 15 replications from"I‘4 standard, diluted with Ta-free serun at low,
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medium and high concentrations, which were treated as unknowns to
monitor assay performance. The coefficient of variation of inter-
assay was found to be greater than iatza-assay, as illustrated in

Table 1,2, page -32.

The specificity of the assay was determined by cross—

reactivity of T -antibody .to MIT, DIT and LéTg, No cross-reaction

4

between this T4-antibody to" these compounds was found, but it cross-

reacts with L-T_ at the goncegntration as high as T

3 {see Fig.7, page

4

33). It is noted that /these hormones (for example.L-Ts) are normally
present in such low relative concentrations as to render interference

with the. assay negligible,

Therefore, the simple, sensitive and specific RIA of serum

# A4 .
total T, was established by several modifications. With these improve-

4
ments it became possible-to ‘£inish ééch'aSSay in one day. Serum total
T4 levels were measured in 219 euthyroid subjectslwith the mean + S.D.
of 7.4 + 1.6 ugT4/lOO ml, or normal wvalues lay within the range 4.0 to
11.0 ugT4/100 ml. Satisfactory results were obtained from 25 hypothy~
roid and 42 hyperthyroid patients, which were well discriminated fron
the normal values, as shown'in Fig.8, page 34.. This normal range

. . ) , . . 252
agrees closely with the experiments of Mitsuma, Nye ana Ratcllff,( =27)

There are many-conditions ' in which ‘abnormallity, in.Fhyroid
function, so the effects of some drugs on thvroid function have bcen

described since 1947, T4 levels may be altered by changes in the

%

binding capacity of the thyroid hormones biuding proteins. Thus, T,
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levels may be elevated when binding capacity is increased, such as
in pregnancy, administration of oral contraceptives or oestrogen
pfeparations, or congenital increases in TBG levels. '1‘4 levels may
be reduced when binding capacity is/decreased, such as in congenital

decreases in TBG levels, or when drugs which competce for binding

sites such as diphenylhydantoin, salicylates ox phenylbutazone are

administered. #Thescschanges result from the fact that the body

normally attempts to maintain ‘the concentraticn of free Td at a con-
stant level via warious feedback mechanisms. To compensate for the

o

variation in'either the amount or the binding effectiveness of serum

proteins, the gotal T /ccncentration is altered. In such cases,

4

assay values for totél T4

Wwill not correlate well with the clinical

(3

status, whereas free T4 values wilIhgénerally cerrelate more closely.

A4 )
The direct mothods for determinaticin of free thyroxine are time con-

suming because of its very low conééﬁffétion and unstability, and
none éf thdse methods is appilicable to the-routine JYeboratory. This
difficulty is commonly §vercome by combining the meashrement of the
total circulating T4 concentration in serum with that of the concen-
tration of unoc@upied thyrobinding Bites on the serum proteins (Tau ‘
uptake value) .» [From the results of these twd tests a mathematical
index proportional to the metabolically active free thyroxine concen=-

28-32) . . . .
¢ 32) Thiss M free thyroxine index oz FTI"

tration iswthen derived.
is less! affected by abnormallities in the ‘thyrobinding proteins.

Thus, FTI values were assessed for interpretatioh of the effects of
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some common used drugs such as accetaminophen, diazepam and noxdiocl.,

1’? of analgesic, sedative and con-

which are respectively in the

traceptive.

Acetami e : ow mostly popular ecause
it relieves pain (33) 30 the
mean + S,D nd after 3 gm of
acetaminophem le 3 (page 35.)
showed no chang and treated subjects
was found, i affect circulating
fhyx_‘oxine and _- e pete o i endogeﬁous le for
TBG binding sites be Tk ; take and FTI were not

changed. It seems reas i
-"-1 ﬂé:""-'
ed from the c:chu

rapidly riiﬁ

5y tissue cells in

the body treatmeirt that
the concentrat ’ons enoﬁn to alter th.e
levels of total serum T The presenL findings contrast strikingly

Withﬂ mﬂﬂ ﬂ?ﬂ:ﬁﬁ ﬂﬁlc. o
such'a ﬂ ndiindomethacin

lower T levels by 1nterfcx€ng with 'I‘ -b ing to TBG, anc‘yx the

A B Vo VR B

(TBPA) and albumin as well as TBG, resulting in a increase cof cir-

culating free thyfoxine,(7'34‘43)



the brain. (44)

Ao investigate the

T—
effects of this ]

only serum T

treatment than i ' e val j -uptake and FTI

resulting in a d _ 11y total % n T, without changing the
unsaturated TBG binding s&gff E L 4y Uptake test) and alsc the
FTI values. These results {re cons witih the evidence that
7 sants decrease total

diazepan, barblturatgs."

serum T

4 ter| possibility is

that diazepam ‘-‘EJ S, involved tc

amou of TRFmd TSH so that T
(52 55)

hypothalamus Eea and reduced 4

production rate .|.'“ll be decreased.

Al MLV W B G- -

oestr n and prog@sterone. A tablet consists of D—no;:gubtlel 0.25

VWIRSTT A mﬂﬂﬂ arvin

. 8, -
mone .(5 21,57-66) In pregnant women, total serum T, levels were

sults revealed thet

anguilizer or sedative drug which

has direct effect on the n . uppressing the function cf
‘ﬁijHi F d >

g



ke
™)
.

higher than normal non-pregnant(21'59’6l)

(57,59+62)

because of increasing of
TBG by effects of oestrcgen. This phenomenon was also

found in women on cral contraceptives. The results of this

(61,64,65)
experiment showed that two tested values werc incfeased, (Table 3,
page 35y, providnig strong evidence that total serum T4 levels in
women on hordiol wexe significantly‘higher thian controls (P«(O.Ol)J
The values of T3—uptake were also significantly increased (P<0.005)
emphasizing the @levation of total TBG concentrations resulting in
the inc;ease of UTBG jor lunoccupied thyrobinding sites on serum pro-
teins, Thesg finding confirm previous suggestion that total serum
T, 1is elevated when binding capacity is increased in c¢ral contracep-

4
tive administration.(8'61'64'65)

It is interesting to ﬁote that FTI
values QO not differ significantly between the two gfoups (7.5 + 2.0
cf: 8.2 + 1.8%, P«0.1);, indicating that FTI values are not much in-
fluenced very_much ty drug mentioned ébove, since« the free (non-

‘protein~bound) concentratiohs or FTI of serum T —are normal although

4

the total concentrations of T4 may show quite striking changes.

Therefore, it is widely believed that free T, exerts biological acti-

4
vity in serum, while it is presumed that the protein-bound moiecties

are biological inactive as long as they remain kbound.,

In ‘conclusion, the preliminary investigations showed that
FTI may be one of the liest indices for routine thyroid function test
in vitro because FTI values are not significantly changed in éuthy-

roid subjects which serum proteins (especially TBG) are altered by
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(57-66)

oral contraceptive drugs, r diazepam (valium) whicn competes

or displaces for T, -bi

4 3, page 35} .
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One of in of- : . _testing thyroiﬂ function
is RIA, so the se ive and \\ﬂ.;
\(®

rum T was oevclop\c'l

ng 600 ug of ANS pe
\ - I
binding serum prcteins,

assay tube in bagbi \
and PEG at i ‘ \\

precipitation ¢ i -bound T,. The simple RIA for total serum

me was employed for.

T  was obtained g ¢ the dncubation ‘time -1, present assay was
required only cne 4 : o rep ucibility of this assay

was excellent in the coe : C ation of intra-assay was

6.4-8.7% and 8.8-9.7 _:F_’i variation. The T ,-antibody
: 4
did not ) oSS biological concentra-

tion) but ?‘r{- ‘ncentration'of_

L-T3 . This Eoss-—re

of L-T pr;sami,ln the 01rcu1at10n. All results of these investiga-~

BN ININT

addition, total T concentgatlon in 42 iﬁrthyroz.ds and in' 25 hypo-—-

- QRERATIRIA IR DT

tJ.Vely .

=3 beca@ only small amounts



Since total s fluenced by some drugs

such as analgesic zer and &aceptive, the effects

of acetaminophen, and nordio] the values of total serum

T, T3—uptake a 5 ﬁi\i"\q‘ between control
and treated subj saled =
.

(paracetamol) di 1y ivalues of total serum T

acetaminophen

uptake and FT

showed that only

decreased (P«0.001), but

. B o

the values for T._-u est er:\_
# ,,'i'_'l--.i:"

cantly from the control group.

eI

>t different signifi-

=

The .z a menth to 51 healthy

women indicated-that-nordiol-significantly increased total serum T
X@ 4
levels (P<0.01) a but FTI values (P+(0.1)

J - U

icantly increased.

BICDLioh i lioh 31 ol s

nordiol, and therefore, theqFTI may be soiséy an excellentié?diCator

ARAHIUNNINYAY

were not sig
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