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SUMMARY

This paper reports the isolation of thyrotropin (hTSH) from a
side-fraction obtained during the purification of growth hormone
at IPEN (Somatormon® ) and stored at -202C since 1984.

It aleo evaluates the adequacy of the hWTSH-IPEN aslabelled
reagent in the radioimmunoassay (RIA) method in comparison to im-
ported hormone,supplied by the National hormone and Pituitary
Program (Baltimore, Md., U.S.AJ).

The results suggest the fitness of long time stored crude
preparations in the attainment of pure hTSH for labelling purpo-
ses and consequent use as reagent in RIA.

INTRODUCTION

The present study form part of a project developed to prepa-
re hiological reagents for the radioimmunoassay of human hypophy-
seal hormones in order to replace imported products with confir-
med quality. i

In this way, growth hormone(hGH) and lutropin have been iso-
Jated from hypophyses and employed in the development of specific
radioimmunoassads at IPEN (4,2), while the purification of folli-
tropin and prolactin are in progress.

i This paper reports the isolation of thyrotropin (RTSH) from
2 aide-fraction obtained during the purification of hGH in the
begining of 1980 's. It also evaluates the adewdacw of this puri-
fied hTS8H for labelling with I in the preparation of the ra-
dioimmunoassay tracer.
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MATERIALS AND METHODS
Preparative methods:

The starting material was a concentrated hTSH obtained at
IPEN  in 1981 ae a side-fraction during the processing of whole
Frozen human hypophuses for the production of hGH (Somatormon® ).
The procedure involves homogenation of the glands, extration of
the homogenate, ammonium sulfate fractionation and chromatography
on Sephadex G-100.

The adequacy of this lyophilized long time stored prepara~-
tinn in the attainment of pure hTSH was evaluated previously(3),
according to the procedure described by Roos et al(4).

Thus, the hTSH purification was perfomed following the same
procedure, starting from a larger amount of crude material by su-
ceseive chromatographiss, as shown in Table I.

The absorbance of eluant +fractions in the different fractio-
nation steps was determined at 280 nm by use of a Zeiss Model
PHA-I1I spectrophotometer.

Analgtical methods:

The protein determination of the samples submitted to the diif-
ferent chromatographics was performed by absorbance measurements,
assuming that an absorbance of 1.0 in i-cm quartz cells at 280 nm
corresponds to 1 mg protein per ml solution(4).

The method of Lowry et al (5) was employed in the protein mea-
surement  for the estimation of the hTSH specific activities from
the sucessive purification steps.

The hTS8H content was determined by specific radioimmunoassay
(RTA) developed at our laboratory. The reagents employed, puri-
figd hTSH-I-4 for iodination and anti-hTSH-3 antiserum, were pro-
vided by the National Hormone and Pituitary Program (NHPP-Balti-
more, Md., U.5.8.) and the 63/14 MRC Research Standard A by the
National Institute for Medical Research (Holly Hill,London,U.K.).

The purified hTSH (approximatlly 5 ug) was labelled with Nal297
(0.8 mCi) by classical method employing chloramine T (5@ ug) and
metabisulfite (200 ug). The iodinated hormone was purified on &
Gephadex G-106 column (2 x 4¢ cm) at 420 and eluted with .05 M
phosphate buffer pH 7.4 containing @.4% BSA.

The peak-related fractione from the tracer purification were
identified by its distribution coefficients (Kd) and evaluated by
ite reactivity to sxcess of antiserum.

The RIAs were carvied out for 48 h in phosphate-buffered saline
containing @.1% BSA by a non-equilibrium method, in  which he
Hir 21 add it ion is de ed by 24 h. The free and hound [ 1]
WTSEH were separated by precipitation of the latter with polysthy-
leneglicol 4000 (PEG) or with a second antibody (SA) purchased
form the Radiosssay System Laborg'ovieﬁ (Carson, Calif., U.8.A.),
calowlat ing the percentage of [ T3 RTEH bound to its antiserum.
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TABLE I
PURIFICATION PROCEDURE OF HUMAN HYPOPHYSEAL THYROTROPIN

CRUDE THYROTROPIN (4.9 g)

DIALYSIS
@.4 M buffer pH 7.9 + 2.3 M NaCl

SEPHADEX G-10¢ CROMATOGRAPHY (2485 mg)

column size,% » 7@ cm

Plow rate, 42 ml/h and Fraction volums, 8.9 ml
clution with the same dialysis buffer

CONCENTRATION BY ULTRAFILTRATION

DIALYSIS
QLO3 M buffer pH 7.2

HYDROXYAPAT I* CHROMATOGRAPY (73.5 ma)

column size, 5.2 = & om

Flow rate, 8 mi/h and fraction volume, 415 ml
stepwise elution with €.03 - 0.05 - 0.2 - @.5 M buffer pH 7.0

DIALYSISH
Q. QRS M bt fer pk 7.

GR-GERPHADEX C-50 CHROMATOGRAPHY (37.7 ma)

column size,f.é6 @ 2@ om

Flow rate,? ml/h and fraction volume,2 ml

stepwise slution with @.005 - @.02 - 0.046 ~ @.5 M buffer pH 7.@

ium phosphate and the <o~
b ffer emplovyed in the pre-

A11 buffe with pots
Tumnsg we

cedent o (3

wer e prapared

P i

®*  The hudroxyapatite was preparsd abt our laboratory(3according
ta Ti Tius et all?),
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RESULTS AND DISCUSSION

Fig. 4 shows the elution pattern of one occasional chromato-
graphy on Sephadex G~-100¢ of hGH purification. The Ffractions
within the hatched area were pooled, lyophilized and stored at
~20eC during 7 years until be submitted to hTSH purification.

Fige. 2 to 4 illustrate the elution profiles of the hTSH pu-
rifications on Sephadex G-10@¢, hydroxiapatite and SP-Sephadex
C-590, respctively. Hatched areas indicate the hTS8H fractions poo-
led for subsequent processing.

Sephadex G-100 chromatogram (Fig.2) shows a small protein
peak of a high molecular component (possibly an aggregate), not
evidenced in the previous experiment using a shorter column(3).

The active material was eluted in the further purifications
(Figs.3 and 4) at the same buffer concentrations determined in
the previous experiment by RIA(3). However, a protein peak not
observed in those puritfications was eluted immediately before the
hT8H peak, indicating a probable alteration in the stored mate-
wiala

In this final chromatography (Fig.4) the hTSH was separated
in two peaks, having the latter higher protein content (1.85
against .84 mg) and higher activity (41.04 against Q.47
units/mg). Therefore, this second peak corresponds to the hTSH-
IPEN.

The activities and recoveries from the sucessive purifica~
tions are summarized in Table II. It can be seen that the hTSH
increased 7 times during the purification, according to the pre-
vious experiment (8 times). However the increment founded by Roos
et al starting from fresh material was 46 times (4).

The low hTSH potency of our preparation (1.04 units/mg) was
around 41/% (&) and 4/i0 (4) ot other preparations, also determi-
ned by RIA emploging the same Standard A. This lower activitie
can be attributed to the long storage period of the glands before
the hGH extration summed to the several years of storage of the
hTSH crude preparation. '

- In spiEg of its low activity, when the hTSH-IPEN was label~
led with 1297 jt presented in the Sephadex G-100 purification
(Fig.9) Kd wvalue (0.25) of the same order of those revelead by
the hTSH-NHPP (mean value # Sq gf Q.26 + 0.04 from S experi-
ments). On the other hand, the [32913 hT%g is masked by an excess
of BSA which carries part of the free 51. Besides, the small
pfgg observed at the void volume (Kd=@) indicates the presence of
E I1 hTSH degradat ion products.

Fractions corresponding to hatched area from the chromato-
gram, which presented higher binding to the antiserum by PEG pre-
cipitation (from 29 to 32%), were pooled and stored at -20:=C

This tracer was tested in a antiserum tritation curve by
SA separation (Fig. é) determining thel:1,000,0p00dilution for use
in the RIA. '

Fig. 7 illustrates the displacement of the IPEN tracer by
the Standard A in comparison with the NHPP hormone radioiodinated
at our laboratory by the same method. The very similar sastandard
curves indicate that our hTSH preparation is equally suitable as
labelled reagent in the RIA method as the imported hormone with
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contirmed quality.
Nevertheless, SOmMe problems as the

presence of BSA in the

tracer must be znlved, needing add itional invest igation.
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Fig.4. Molecular sieve chromatography on gephadex 6-100 of
(NH4)2504q precipitate (4.2 g) From human hypophyseal extract. Co-
tumn (5 ¢ 90 cm) equilibrated and eluted with @.5 M glycine-
phosphate buffer pH 7.2. Flow rate, 43 ml/h and fraction volume,

15 ml.
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Fig.2., Molecular sieve chromatography on Sephadex 6-100 of hTSH
fractions. @——@ ., absorbance at Z8¢ nmi ge—f , thyrotropin

activity.
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Fig. 3. Huydroxiapatite chromatography of hTSH preparation follo~-
wing gel Filtration on Sephadex G-100¢. Stepwise elution is indi-
cated by arrows.
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Fig. 4. lon-exchange chromatography on SP-Sephadex of hTSH frac—

tions from hydroxiapatite chromatographiy. Stepwise elution is
clicated by arrows.
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TABLE IT

PURTFICATION OF HUMAN HYPORPHYSEAL THYROTROPIN

Purification hTGH hTSH
step specific activity recovered activity
(units/mglr* units %
Sephadex G-100(H1) 6.15 + 0.01 (4) 37.9 100
Sephadex G-i0@(#2) .55 + 0.02 (4) 14 30
Hydroxyapatite B.26 + @.04 (4) 2.7 26
e

SP-Sephadex C-50 1.01 + 0.17 (4) 149

* Activities are given as means ¢ 8D with the number of hWTSH  ra-
dioimmunological determinations in parentheses.

# 0.05 units is the radiommunological activity of the contents of
one anpouls of Standard A
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Fig. 7. Comparison of the displacement of [ 22511 hWTSH from dif-
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CONCLUSION

The hT8H isolated at IPEg from long time stored crude pre-
paration when labelled with 1251 and tested for its use as rea-
gent in RIA was comparable to imported product ,provided by the
NHPP . .

Considering the restricted supply of hypophyses, old crude
preparat ions are an alternative hormonal source to be employed in
the development of hTSH RIA.
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