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PITUITARY HMAN GROWTH HORMONE: SMALL~SCALE PURIFICATION METHOD AND APPLICA~
A "~ TION TO RADIOIMMUNOASSAY

Paolo Bartolini, Maria Teresa de Carvalho Pinto Ribela, Irene Scimarz, Adir
Janete Godoy dos Santos.

ABSTRACT

>

Human growth hormone (hGH) extracted from pituitary glands is often
heterogeneous, . presenting, besides the native isaliormone-B (IH-B)',up to four
,different isohorwones (charge isomers). To obtain more homogeneous prepara -
tions, essential for reproducible radioligand assay results, the original
method of Roos et al (Biochim. Biophys. Acta 74: 525, 63) was moaified,so it
could be done faster, on a small scale, anc by adding bacteriostatic and en-
. zyme inhibiting agents to all buffers (NaNj, EDIA, Trasylol) in order to min
imize isohormmone formation. After 3 to 4 haaxogenizations and extractions of
the frozen glands (10-20), hGH is precipitated by 50% ammonium sulphate imme
diatly purified by Sephadex G-100 molecular sieve chromatography, and hGH
fractions are lyophilized. The whole process is completed in one week.Using
20 hypophyses, we obtained 1,3 mg hGh/gland; polyacrylamide gel electropho -
resis amalysed by UV scanning, revealed the predominance of I8 with a
small IH-C2 peak. Several labellings with 125-1 were performed using this pu
rified hGH stored for more than one year. wo labelling techniques were em -
ployed: the classical method of W. M. Hunter wich uses 50 ug of Chloramine T
and the stoichiometric iodination described by Roth, which uses limintig
amounts of Chloramine T; we empnasize that for this preparation only 1.5 g
Chloramine T were necessary to achieve the desired specific activity. All
1251 - hGHi preparations presented good immunoreactivity: in a working anti -
se~unm dilution of 1:200.000, the binding ranged from 40 to 62%.Comparison of
our 1251 - hGH preparations with commercial 125 _ nan (Radioassay System) ,
tested in the same RIA system, showed comparable results for non specific
binding (NSB), maximum binding (Bg), Lffective 50% Dose (EDg;;) and serum con
trol samples. The small-scale purification method proved to yield homoge -
neous hGH preparation, perfectly suitable for RIA purposes. It's major ad -
vantage is that is can be rapidly performed and, if necessary, repeated to
attain desired hGH homogeneity. We thank for the support received from IAEA
(4299/Rb8), FINLP Brazil (43,86.0351,00) and CNEN (Brazil).
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RESUMO

0 hormonio de crescimento humano (hGii) extraido da hipofise € frequen
temente heterogeneo, apresentando alem de forma nativa (ischormonio B-Ii-B)
4 ou mais diferentes ischormonios (isomeros de carga). Para cbter prepara-
goes mais hamogeneas, o que e essencial para resultados reprodutivos de en -
saios radioligantes, o método original de Rous et al (Biochim. Biophys Acta
T4: 525, 63) foi modificado tal que pudesse ser feito mais rapidamente, cam
menos hipofises e adicionando-se agentes bacteriostaticos e inibidores enzi-~
maticos a todos os tampoes (NaNy, EDTA, frasylol) a fim de minimizar a forma
3o de isochormonio. Apds 3 a 4 hamogeneizagdes e extragdes das glandulas con
geladas (10 a 20) o hGH e precipitado por sulfato de amonia 50% e imediata -
mente purificado por cromatografia de exclusao molecular em Sephadex G-100 e
as fragoes de hGH sac liofilizadas. O processo inteiro e completado em uma
‘semana. Usando 20 hipofises nos obtivemos um rendimento de 1,3 mg hGH/glandu
la; a eletroforese em gel de poliacrilamida, seguida de leitura UV revelou a
predominancia de ischormonio B can um pequeno pico de IH Cp. Varias marca -
¢Oes cam 1251 foram realizadas usando o produto obtido conforme descrito e
estocado por mais de vm ano. Duas tecnicas de marcagdo foram empregadas: o
método classico de W.M.Hunter que usa 50 ug de cloramina T e a iodagdo este-
quianetrica descrita por Roth que usa quantidades limitadas de Cloramina T;
nos enfatizamos que para essa preparagao aperias 1,5 pg de Cloramina T foi ne
cessaria para atingir a atividade especifica desejada. Todas as preparagoes
marcadas (1251-nGH) apresentaram boa {munorreatividade: na diluigdo de traba
1ho do antisoro de 1:200,000, a ligagdo variou de 40 a 62%. A camparagao do
nosso produto marcado com produtos marcados camerciais (Radioassay System )
testados no mesmo sistema de RIA, mostrou resultados comparaveis para liga -
gRo réo especifica(NSB), llgac;ao maxima (Bo), dose comespondente a 50% de liga
cao (ED5p) e amostra de soros controle. A miniextragao pmposta provou forne
cer preparagoes de hGH homogeneas perfeitamente adequadas para fins de RIA .
A maior vantagem € que ela pode ser rdpidamente realizada e se necessario re
petida para obter a homogeneidade de hGH desejada. '

INTRODUCTION



As it has been described (1) human growth hormone (hGH) extracted
from pituitary glands is heterogenous, presenting, besides the rhtive form
(ischormone-B) several different ischormones (mainly charge isomers),all of
them biologically active (2-3). How ever, the possibility that saome of
these forms are due to enzymatic cleavage and/or artetacts occurring during
extraction, has not been campletely eliminated yet.

For these reasons, to obtain more hamogeneous preparations which is
essential for reproducible radioligana assays, the original extraction meth
od of Roos et al (4) was modified, so to be able to speed up the whole puri
fication process, starting fram a small number of pituitaries (5-20 units
at the most). This way, also adding bacteriostatic and enzyme iphibitor
agents to all buffers, we could always start from fresh material and possi-
bly decrease the alterations which can occur when the material is kept in
solution for several weeks.

MATERIALS AND METHODS

Sephadex G-100 was obtained from Pharmacia (Uppsala, Sweden) Acryla-
mide and Bisacrylamide were from INLAB (S3o Paulo - Brazil) Na 1251 free of
carriers and reductants was purchased fram New England Nuclear (Boston -
USA). Reference preparations of hGH and anti-hGH rabbit antiserum were kind
ly provided by NIDDK (Baltimore - USA).

Sodium azide and HNA were from Merck (Sao Paulo-Brazil) Trasylol
from Bayer (S3o Paulo - Brazil) and PEG - 6000 from Atlas (Sao Paulo -
Brazil).

The conventional labelling reaction was carried out, as described in
previous work (5) and so was the determination of antibody titre (6) and
the radioimmunoassay technique (7).

Gamna counting was done in a 200 sample Beckman Gamma 4000 while ul-
traviolet densitametric reading of polyacrylamide gels was carried out in a
Joyce Loebl densitometer, model Scan 4J0 (Londoin, UK).

RESULTS

In Fig. 1 we cas. see an example of hGH ischormone distribution pat -
tern, in stained polyacrylamide gel electrophoresis (PAGL) gels. NIDDK pre-
paration is the purest one while KABI - Crescormon and hGH - IPEN  present
at least four isomers. In Fig. 2 a camparison betweem NIDDK preparation
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(hGH-I-1; AFP 4793 B) and a hGH - IPEN preparation of campletely different
ischormone distribution is shown, tnis time after UV scanning densitametry.
It is interesting to observe that the IPEN preparation, canposed. of at
least five isomers, was even found with a higher biocactivity (2).

In Fig. 3 we present in a resumed flow chart, the main stepé of the
small-scale hGH extraction. It is possible to observe the addition of EDTA,
sodium azide and trasylol to the buffer and the reduced duration of the pu-
rification process: approxinately four days. The yield was of ~1.3 mg hGh
per hypophisis.

In Fig. 4 one can see tne densitametric profile of hGH obtained
after the described mini-extraction: at least three isohormones are still
present but the native form (isohormone-B) is clearly'piedaninant.

'This same nGH preparation was radioiodinated through the conventio -
ral and the stoichiametric method presented in Fig. 5. The latter permits
the use of much smailer amounts of Chloramine T (down to 1.5 pg ilstead of
50 pg), metabisulfite elimination and a better prediction and control of io
dine incorporation. In Fig 6 and Fig. 7 the Sephadex - G 100 cnromatograms
relative to a conventional and a stoichiametric labelling are also shown.

The obtained 1251 - nGli was tested in antibody titration curves with
anti-hGH antiserum fram IPEN and wIDDK, determining with 1:200, Uy dilu -
tion of our antibody specific bindings of the order of 40 to 62%,

In Fig. 8 the radioimmunoassay curve obtained with lsz-hGh extrac -
ted and radioiadinated in our laboratory, is compared to an aralogous pre =
paration imported from Radioassay System iaboratories (Carson, CA, USA). We
cas observe that tne two curves are practically superimposable, their medi-
an effective doses (Lig) presenting very close values. In [favle I tne same
preparations (1PEn and Radiocassay) are analyzed further. considering alsc
other parameters: specific and non-specific binding, nigh, medium and  low
quality control sera and precision limits (LDpy and Edgg).

DISCUSSION

The small-scaie hCH extraction has proved to be efficient for the
obtainement of a relatively homogeneous preparation via a cheap process re-
quiring only one week.

Through a fast UV scar.uang densitometry of PAGE samples the quality
of the obtained preparation can be confirmed in a nondestructive way. - "his
same technique can provide a further purification step, as described in an



accompanying paper.

hGli so obtained was labelled via tne conventional or stoichiametric
technique, the latter having provided, for this particular normone, better
control of iodine imcorporation, nigner yields with obviously, mucn lower o-
xidizer concentration and elimination of tne reuuctant.

1257 _ g prepared this way was perfectly camparable to an expensive
imported product, when used in the setting up of radioimmunoassay curves.lhe
same unlabelled hGh can also be used for tnhe preparation of secondary stan -
dards and of specific antisera.




Table 1 -

Inter Laboratorial Quality Contrul of Human Growth Hormone (hGH) Extracred and Radio
iodinated at the IPEN-CNEN (S.Paulo)

Tracer Labelling Mon-Specific | Specific B¢ Precision Limits Quality Control Sera (ng/ml)
Binding (%) | Binding (%) 80~20% Specific | low medium high

Method (rg/ml)] pinfing  (ng/ml} | (0.5-0.9) (10.5-16.9) (25.37)
Radiocassay 5 27 5.2 2.05 =~ 13.5
IPEN 1 Chloramine T

(classical) 5 31 5.0 1.85 =~ 15.0
IPEN 1 Chloramine T

(classical) S 30 6.5 1,99 -~ 16.0
Radiocassay 8 24 5.8 1.45 - 18.5 0.9 - 14,2 38,7
IPEN 2 Chloramine T

(classical) 6 28 6.2 1.20 - 25.0 0.5 15.3 50
Radicassay 10 32 6.2 1.70 - 21.5 0.5 13.0 50
Radioassay 6 32 6.2 0.5 17.6 52.4
IPEN 3 Chloramine T

(stoichiametric) 7 4 5.0 1,00 - 14.0 0.9 21.0 50
IPEN 3 Chloramine T

(stoichiametric) 6 39 0.5 13.3 50
Mmssay 9 37 7.5 1.80 - 23-5 0.8 1“07 5705
IPEN u4 Chloremine T '

(stoichiometric) 5 40 7.2 2.25 - 19.0 0.9 18.5% S0
IPEN 4 Chloramine T

(stoichicmetric) 5 29 7.3 1.85 - 21.5 0.8 16.0 57.5
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Legends

Polyacrylamide gel electrophoresis on different hGH preparation .
From left to right: hGH from NTODK; KASI-Crescormon;hGH-Secondary
SID - IPEN (-30 pg); hGH Secondary SID-IPEN (-100 pg). Acrylamide
concentration: 10%. Protein bands stained with 0.05% Camessie
Blue.

UV densitametric scanning of two hGH preparatiorsrun on PAGE
A) hGH - I-1 (AFP - 4793 B) from NIDDK

B) hGH - Secondary SID - IPEN

Acrylamide concentration: 7%

The figures refer to the migrationrates (Rm)

TB = Tracking bye (Bromophenol blue) position

Flow chart of hiG small-scale purification method.

UV scanning densitometry of hGH - IPEN preparea via a small scale
extraction. The figures refer to the migration rates (Rm).

Detailed Chloramine T stoichicmetric labelling technique.

Sephadex G~100 chromatogram of small-scale extracted hGr, label -
led via the conventional method.

Qualitative analysis based on the distribution coefficients
v -V

(kd) K=-8-__.2
v, -V

t (o)
Sephadex G-100 chromatogram of the same hGH preparation as in Fig.
6, labelled via the stoichiometric method.

Comparison between the Radioimmunoassay curves obtained using
125I - hGH from IPEN and from Radioassay System Laboratories (Car-
son, CA, USA), '
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