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OBTAINING GROWTH HORMONE FROM CALF BLOOD .

L.A. Kalchev, K.K. Ralchev, and I.T. Nikolov .
Department of Animal Physiology:

Growth hormone (somatotropin) has an important place in
the 51ngle nervous-endocrine system, ach1ev1ng humoral reg-
ulation in the organlsm. It is found in the pituitaries of
vertebrates. It is formed in eosinophile a; cells from the
anterior pituitary portion (Kracht, 1957) and is spread ( ‘\\;E
through the blood to all the cells in the organism, its ana=
belitic or Catabolitic action thus being assured. 1In all
probability, the beginning of its action is indirect, through
its effect on the activity of different enzymes in the system.

A number of components in the blood are altered in one
direction or another depending on the level of the hormone in
the blood. Increasing its quantity (through venous inject-
ion) leads to a decrease in potassium and amino acids in the
blood and to an increase in free_ fatty acids Satioi> 1967
and albumin [Ulrich et al.j, 1945]. What the transported
form is or the natural state of the somatotropin hormone is
is difficult to say. There is research which shows that it
is associated with . d-macroglobulin [Hadden and Prout, 1956 ]

Of interest i5” the amount of somatotropin in the blood,
that which has theoretical as well as practical significance.
Immunochemical and radioimmunological methods for its determ-
ination give similar data, which are on the order of 10 to 30
u g/ml of human serum [Dominguez et al., 1962; Lazarev et al.,
'1968J Earlier data, however, are higher [Segaloflet et al.,
1955, according to Berzin, 1964]. These are reported in
serum from normal people to be from 0 to 40 ..ug/ml and after
agglomeration from 41 to 61 .ug/ml. Immunochemlcal methods
for the quantitative determination of growth hormone are
based on the use of the phenomenon of "lnnlbltlon of the hemo-
agglutination of sheep erythrocytes sensitized with growth
hormone" [Read and Stone, 1958], and they have known defic-
iencies. It has been established that in human serum, there
are substances which nonspecifically inhibit hemoagglutina-
tion and stimulate growth hormone [ Ehrlich and Randle, 1961,
according to Lazarev, 1968]. Dominguez et al. [ Dominguez
and Pearson, 1962] developed a method for the extraction of
somatotropin from blood serum in humans for the purpose of
removing nonspecific inhibitors. But for both immunochemic-
al and radioimmunological methods for obtaining immune anti-
seréd , native preparations from gorwth hormone are used, i.e.
intact molecules. Consequently, the possibility is not. pre-
cluded of partially degraded molecules; their biological act-
ivity is preserved [Li, 19617 and they do not inhibit hemo-
agglutination in erythrocytes. For such reasons, the actual
amount of somatotropin permissible in blood plasma is ele-
vated from 30 1ug/l00 ml. Since data are lacking on growth
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hormone in the blood plasma of calves, the aim of the pres-
ent experiment is, using the extraction method of Dominguez,
to obtain a preparation of somatotropin and to study its
biological activity and some of its chemical properties.

Procedure

Calf's blood is taken from the slaughterhouse. \ThlS is
‘left to be (unknown) at room temperature, after which the
serum is separated out. Removal of erythrocytes occurrlng in
the -serum is done by centrifuging in a cold centrlfuge (+5°C)
at 6000 rpm for 25 min. The serum.rapidly obtained is treat-
ed fu¥ther according to the Dominguez method [Dominguez and
Pearson, 1962J], with some changes. Instead of a phthalic
acid - sodium base buffer (pH 6.1), a butyric acid - sodium
base buffer is used (pH 6.1). The protein preparation ob-
tained through extraction with 0.00754 sodium chloride is
lyophilized. All further studies were done with the lyo-
philized preparation. The biological activity was traced
through -an increase in free fatty acids in rat plasma after
injection with the preparation._ For this purpose, Mosinger's
method was used [Mosinger, 1965] in the modification of Goss
and Leine [1967]. Nonvarietal female rats were used with a
weight of 180-200 g, which were injected after 18 hours with-
out food with 1 mg of protein solution in 1 ml 0.1N KOH.
After 6 hours, blood was taken from the heart and treated
according to the method mentioned.

The homogeneity of the preparation is traced through
paper electrophoresis and gel filtration in Sephadex G-100.

The electrophoresis was done in a Veronal buffer, pH 8.6
and ion strength 0.04, current voltage 180v, current strength
0.3 ma/cm for 18 hours [Pavlova, 1963]. 20 mg of the prepara-
tion was dissolved in 0.1 ml of 0.1N sodium base and 0.2 ml
distilled water. The preparation from the solution was ap-
plied on the electrophoregram every 0.2 ml. Filtrak No. 1
filter paper was used, first soaked with buffer and slightly
dried. Serum from rats was also applied for comparison. All
the procedures were done at room temperature.

The gel filtration was done in a glass column (2.5 X 95 /177
cm), completed with Sephadex G~100, equilibrated, and elutri-
ated with carbonate-bicarbonate buffer, pH 9.4. The prepara-
tion was dissolved in this buffer in a concentration close
to 20 mg/ml and was applied to the column. Flow rate was 40
ml/hr. The fractions were collected every 5 ml with an auto-
matic LKB collector equipped with a meter for wavelength
2573 & and a recording adjustment. The width of the quartz
dish was 0.4 cm.

The amount of protein was determlned by the method of
Lowry et al. [1951].

The data were processed by variant statistics.




Results

The method described for obtaining growth hormone from
human serum was applied with known changes for the prepara-
tive extraction of somatotropin from calf serum. The results
from the experiment carried out are reflected in Table 1.

Table 1

I )

N TSRS LT T ST e e e e e

| .
I HOSI{BH Ha . pacTekeH XOpMOH, NOJYYECH OT CepyM Ha Tejera | . |

Yields of Growth Hormone Prepared from Calf Serum '

| N: H8 ©onuTa Cepyat B Ma " Com3TOTpPONEH B MT Couarmpmmm MKT Ma ce- :
o Experiment Ne Serum ml GH mg " pyM GH pg jmt serum |
i : : : i : i
A 1 200 - 12080 .- 4 60.4 i
g 2. 200 = 736 | 68
; 3 20 " - 12,48 i -oe24
; 4. 200 0 - 1236 5 61.8 z
: 5 200 - 764 i 382
‘ K ) 200 - 7,60 ; 380
TTTTOT ~ : vw_r

In using 200 ml of serum, the yields varied on the aver-
age from 36.8 to 62.4 s<ug/ml. These data are many times
greater than the amount of somatotropin in human serum. The
possibility must be kept in mind of loss in the process of
obtaining the hormone, not precluding the numbers obtained
being smaller than the actual ones.

The studies of biological activity in the total lyophil—
ized preparatlon by tracing the quantitative ghanges in free
fatty acids in the rat serum, show that 6 hours after the in-
troduction of the hormone into the experimental animal, it
increased reliably ~ by 36.4% (Table 2).

The rats exhibited a continuous response reaction to
. somatotropin, which, without being specific, was proof of the
presence of the growth hormone.

The electrophoretic studies (Fig. 1) show that the pre-
paration obtained under the conditions described for sgpar-
ation is a one-component one. Its mobility is low and, in
comparison with the data obtained from a parallel electro-
phoretic separation of serum from white rats, coincides with
the mobility of ¢~ or B-globulin.

Gel filtration on Sephadex G-100 showed the presence of
two fractions, A and B (Fig. 2). The elutriated volume of
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Table 2

e —
Bausinte Ha H3DAUPRHHA OT TeJewWKH ccpyM comaToTponer xcpyxen {(CTX)
BBLOXY CB0G0RHITE MACTHH KHCedWH® 8 KPbRTA HA (elu niabXose

influence of ihe isolated from calf serum zrowth hormone (GH) on the free fat
acids in the biood of rats :

]

b

© CroGoany MacTuW KHECIHHY B docTonepuncer (Fp) Ty Mt YH2IHYCHHETO va,

! Onurn 333MATIH (g0 €%XB W) JTrue potancy of test preparation 'cuoéo;mn» MICTH Kenit!

‘ i‘xperitient [ Free {at acids in the plasia lat ve to standard Increase of the free. 5

. fse equvan) . . fataciads per cent {

* N I

t 4 t
et e e e i !

H } !

. X |

Kontpona 0,55 + 0.045 : !

‘ Control i (6) ]
S S 7 i 364 i
Otiur : 0,75 + 0,028 i
Experiment ! (12) ;

1

' !

L - i

—_— T

Note:

In parentheses, numbers of experimental animals.

fraction A is equal to the elutri-

ated volume of the corresponding

fraction upon separation of calf

- somatotropin obtained from the pitu-

Qg» itary glands (Fig. 2). This also
corresponds to fraction B, The
amount of fractlon _A is - about 80% of;
the amount of Droteln application,

17722, R % " r7 X/////n
a*j%g% ?’ . which is also characteristic for
g@%g% E; ?& K/) calf hormone obtained from the pitui-
(AR
tary and separated under these con-
dur. 1. Eaektpedopesana cepym- ditions.

uH  6eaTbUM (@) H TSACIUKY CO-
sartotpoitnd (H)
Electrophoresis of serum protein
of rat (a) and calf growth hor-
mene from bleod (b)

Discussion

Application of the Dominguez
method' [Dominguez and Pearson, 1962
for obtaining growth hormone from
human serum to obtain somatotropin
from calf serum gives significant-
ly elevated yiedds. It is possible
that human serum contains less growth hormone, although the
immunochemical method of determination is not precluded in
order to report only the amount of intact molecules. If this
is actually so, obtaining the prep aration of the hormone is
probably inclucded and those relatively hydrolyzed from serum
protease molecules. preserve their biological activity. Vari-
ations in yield from a milliliter of serum could be explained
by differences in initial material. The serum for each ex-
periment was obtained from the blood of various animals.
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Changes are also possi-

. ble which arise under the .
Fonditions of obtaining
the preparation: pH, temp-
erature, degree of drying
with ammonium sulfate, and
so on. An increase in the
amount of free fatty acids
in the serum of white rats

-'shows that the preparation

. obtained is somatotropin.

0 s 00 350 400 50 The percentage of increase
o ‘ Lpoeim, #1. obtained for free fatty

jacids (36.4%) is most char-
jacteristic of growth hormone.
. The data from paper
. , "electrophoresis, indicating
Gel filtration of growth hormone from blood (a)-and .{from the presence of one peak
N ' :.mﬂpmMMngMSW) ' with the mobility of serum
T T e globulins, is one more way
of confirming the identity
of the preparition obtained
as the hormone somatotropin.
Column chromatography in Sephadex G-100 is characteristic with
the presence of two peaks. The chromatographic profiles of
the hormone obtained from calf serum are completely similar to
those obtained from calf pituitaries, according to the Wilhelm
method in our modification [Kalchev, Ralchev, and Nikolov,
1968]. It must be kept in mind that column chysmatography of
two preparations is done under the same conditions and facts,
that the elutriated volumes are the same, and one may consider
that the two preparations do not noticeably correpond in mol-
ecular weight.

dur. 2. Tenna GUATPaUKNA Ha DPACTEHEH XOPMOH OT KPDBB
(a) u Teaewwy xunopu3n (b)

e
———

Conclusions /180

1. The Dominguez method was used for obtaining a prepar-
ation of growth hormone from calf serum. Instead of a phthalic
acid - sodium base buffer with pH 6.1 for removing the mix-
ture from the protein containing somatotropin, a butyric acid -
sodium base buffer was used with a pH of 6.1.

2. Growth hormone was obtained in amounts of 36.8 to
62.4 pg/ml of serum. The preparation was biologically active.
An increase was observed in free fatty acid after injection
of the hormone. This increase was 36.4% relative to the con-
trol animals.

3. Electrophoretic study of the lyophilized hormone in
Veronal buffer, pH 8.6, indicates its one-componenf;nature.

4. Column chromatography in Sephadex G-100 shows a pro-




file which is identical with the profile of growth hormone
obtained from the anterior <hypophyseal portions of calves.

5. The question arises of whether immuno@idioéical
quantitative determinations of growth hormone in blood re-
flect the whole amount of it or only that in intact protein

molecules.
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