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S u m m a r y 

The ACTH activity of lipid mobilizing fractions from porcine 
pituitaries was determined using a sensitive bioassay for 
ACTH. For different lipolytic fractions between 12 and 27 
ng ACTH per 100 jUg were found. However, no lipolytic 
response was obtained in the rabbit with approximately 2,5 
y% ACTH. It was therefore concluded, that ACTH does 
not contribute significantly to the lipolytic activity of our 
lipotropin preparations. The preparations appear however 
to contain a minimal ACTH contamination, which was lost 
upon storage of Solutions at -16°C with preservation of the 
lipolytic activity. 
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Introduction 

ACTH was shown to have considerable intrinsic lipid 
mobilizing activity in several species tested {Lebovitz 
and Engel 1965). Hence, it is necessary to deter-
mine the ACTH activity in all specific lipid mobiliz­
ing peptides purified from pituitaries (lipotropins). 

The ACTH activity of a lipotropin fraction, peptide 
A, which was further purified in our laboratories 
{Schwandt, Karl, Thüner and Knedel 1968, Schwandt, 
Weisweiler and Lamerz 1971), was studied by a sen­
sitive bioassay. The resuits are given in this paper. 
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Materials and Methods 

P u r i f i c a t i o n of lipid m o b i l i z i n g p e p t i d e f r a c t i o n s 

Fraction G was extracted from lyophilized hog pituitaries, 
as published { S c h w a n d t et al. 1968). Further purification 
resulted in fraction J and peptide A { S c h w a n d t et al. 1971). 
The three top fractions of the Sephadex-G-50 rechromato-
graphy of peptide A were here defined as Ap e a k-

B i o l o g i c a l A CTH a c t i v i t y 

The increment of corticosterone output into the adrenal 
venous blood of acutely hypophysectomized rats was used 
for bioassay of ACTH activity {Scriba, H a c k e r , D i e t e r l e , 
K l u g e , H o c h h e u s e r a n d S c h w a r z 1966, P i s t e r 1972). Stan­
dards {ß 1 "2 3-corticotropin amide, Acethropan®-S, Farbwer­
ke Hoechst) and test Solutions were given intraaortally. 
The sensitivity and reproducibility of the method were im-
proved, chiefly by introduction of a spectrofluorimetric ana-
lysis for corticosterone {Pister 1972), which is similar to 
our cortisol method {Scriba, G e r b , K l u g e , Boss a n d Müller 
1970): Less than 0.005 /ig corticosterone per 0.1 ml could 
be determined. The Standard curve for ACTH (Fig. 1) shows 
a linear relation between dosis ACTH (1 ng = 100 jUU) and 
corticosterone increment. This linearity was found up to 
doses of 22 ng ACTH. On the other hand 0.05 ng ACTH 
(= 5 jUU) gave a significant rise of corticosterone output 
{Pister 1972). 

L i p o l y t i c a c t i v i t y 
The lipolytic activity of the various lipotropin fractions and 
of Acethropan®-S was tested in male and female rabbits, 
2.5 kg of weight (Grauscheck, Single cages, Altromin®-pellets 
ad libitum). Blood was taken for the determination of FFA 
{Dole a n d M e i n e r t z 1960) from an ear vein before and 1 hour 
after subcutaneous injection of 250 /ig of fractions G and J, 
of peptide A and of 2.5 /ig ACTH. Al l test substances dis-
solved in 0.9% NaCl Solution. 

j g / 8 m i n CO RT ICO ST ER ONE-INCREMENT 
C05-I 

0,05 0,1 
0,005 0.01 

0,22 
0.022 

0,46 ng * C T H 

0.046 mE 

Fig. 1. ACTH Standard curve. 

N = number of rats, r = correlation, b : 

For further details sce text. 
regression. 

Results 

The ACTH activities determined in the different lipid 
mobilizing fractions varied between 12 and 27 ng 
ACTH per 100 /ig of the lyophilized fractions as 
for peptide Apeak a n ( * for fraction J respectively 
(Table 1). Thus, on a weight basis a ratio of 1:10 000 
was calculated for peptide A p ^ . This result was con-
firmed for all fractions by determination of the ACTH 
activity in 10 /ig amounts. Further the fraction 
with the lowest ACTH activity (peptide A p e ak) w a s 

tested for 5 and 1 /ig amounts with the result of a 
dilution curve, the slope of which was very similar 
to the ACTH Standard curve (Table 2). These data 
had been obtained with lyophilized fractions that had 
been stored for 2 to 3 weeks at -16°C. No loss of 
activity was seen when peptide A was stored for 4 
months at -16°C: 18.56 ± 1.47 ng ACTH per 100 
/ig vs. 16.45 ± 1.31 in fresh material (Table 1); 
However, storage of Solutions of the lipid mobilizing 
fractions for 9 weeks at -16°C resulted in complete 
loss of the ACTH activity, whereas the lipolytic ac­
tivity was not diminished. 

Discussion 

Undoubtedly ACTH activity was demonstrated in all 
the lipid mobilizing fractions tested: however, ACTH 
accounts only for 0.1 to 0.3° 'oo of the amount as-
sayed. Acethropan®-S (j3 1 "23-corticotropin amide) 
given in 100-fold excess of this did not elevate the 
FFA (Table 1). The same was shown (Schwandt 
et al. 1968) for equivalent amounts of porcine ACTH 
(0.4 U). Therefore, the minimal ACTH activity in 
our lipid mobilizing fractions cannot explain their 
lipolytic activity. 
On the other hand, one cannot definitively answer 
at present the question, whether the small ACTH 
activity of the fractions is due to ACTH contamina-
tion or intrinsic ACTH activity of the lipotropins. 
The specificity of the ACTH bioassay (Schleyer, 
Evertz, Voigt, F e h m , Faulhaber and Pfeiffer 1970) 
and the similar slope of the ACTH Standard curve 
and of the lipotropin dilution curve are both in 
favor of the ACTH contamination theory, since a 
non-parallel slope of the dilution curve should have 
been expected for the case of intrinsic ACTH activ­
ity in lipotropins or in fragments of lipotropins. 
This view is further supported by the Observation, 
that with purification of the lipid mobilizing frac­
tions the ACTH activity per /ig injected substance 
decreases with increasing lipolytic activity. Finally, 
the observed loss of ACTH activity with preservation 
of the lipolytic activity in Solutions kept at -16°C 
is clearly in favor of the assumption that we are 
dealing with ACTH contaminations. The disappear-
ance of the biological ACTH-activity in Solution at 
-16°C was demonstrated in own experiments (Pister 
1972) and has also been shown in pilot experiments 
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Table 1. Protein content as % weight (N = number of tested preparations), lipolytic and ACTH activity (N = number of 
the animals tested) of the lipid mobilizing fractions. 
A FFA = increase of the free fatty acids. 
Fraction % Protein 

(Lowry-method) 
mean ± SD 

A F F A 
mval/1 

mean ± SD 

ng ACTH (10 ng = 1 mE) 
per 100 Mg per 10 fJg 

injected substance 
mean ± SD 

G 58.7 ± 2.2 
(N=6) 

1.51 ± (T.24 
(N=ll) 

13.98 + 0.51 
(N=3) 

1.34 ± 0.08 
(N=5) 

J 77.7 ± 2.2 
(N=6) 

2.99 ± 0.20 
(N=6) 

27.21 ±7 .31 
(N=6) 

1.85 ±0 .13 
(N=2) 

A 99.4 ± 2.0 
(N=6) 

3.28 ± 0.09 
(N=6) 

16.45 ± 1.31 
(N=3) 

1.71 ±0 .15 
(N=3) 

Apeak - - 12.35 ± 2.79 
(N=3) 

1.10 ±0 .13 
(N=3) 

ACTH 
(Acethropan^S - 0.05 ± 0 . 1 5 

(from -0.11 
to +0.26) 
(N=5) 

- -

Table 2. ACTH activity in different dilutions of the lipo­
lytic peptide A p e a k 

The decrease of the ACTH activity parallels the diminition 
of the amount of the added lipolytic material. 

lipolytic peptide A p e a k ACTH activity 
ng (10 ng = 1 mE) 

Single values 
determined mean ± SD 

100 15.46 
12.89 
8.70 

12.35 ± 2.79 

10 1.23 
1.14 
0.92 

1.10 ±0 .13 

5 0.72 
0.71 
0.69 

0.71 ± 0.01 

1 0.21 
0.12 

0.16 ±0 .04 

R e f e r e n c e s 

Cseh, G., L . Graf, E . G b t h : Lipotropic hormone obtained 
from human pituitary gland. FEBS Letters 2: 42-44 
(1968) 

D o l e , V.P., H. M e i n e m : Microdetermination of long-chain 
fatty acids in plasma and tissue. J.biol.Chem. 235: 2595-
2597 (1960) 

Graf, L . , G. Cseh: Isolation of porcine ß-lipotropic hor­
mone. Acta biochem.biophys.sci.hung. 3: 175-177 
(1968) 

L e b o v i t z , H . E . , F . L . E n g e l : In vivo and in vitro adipo­
kinetic effects of corticotropin and related peptides. 
In: Handbook of Physiology, Sect. 5, Ed. A . E . Renold, 
G.F. Cashill, jr.: Williams & Wilkins, Baltimore (Mary­
land) 1965, p. 541-547 

L o h m a r , P . , C.H. L i : Biological properties of ovine ß-lipo­
tropic hormone. Endocrinology 82: 898-904 (1968) 

by former investigators (Scriba et al. 1966). The 
basis of this Observation remains unclear. 

The ACTH activity varies in the different prepara­
tions of lipotropins reported. ACTH accounted for 
0.2 to 0.3° 7oo of the preparations from porcine and 
human pituitaries of Rudman, Seidman and Reid 
(1960), of Graf and Cseh (1968) and of Cseh, Graf 
and Goth (1968). Schleyer et al. (1970) reported 
0.1° 'oo ACTH in a fraction of weak lipolytic activity 
(P-LF I) and l 0 /oo ACTH in fractions P-LF II and 
P-LF III of higher lipolytic activity. Similar ACTH 
activities have been found in lipolytic preparations 
by Ryschka and Chochlow (1965). Trygstad (1968) 
reported 20/oo ACTH for LMF VI from human pit­
uitaries and Lohmar and Li (1968) 100/oo for 0-LPH 
from ovine pituitaries. 
All these authors agree, however, that the lipolytic 
activity of their lipid mobilizing fraction was not 
caused by ACTH contamination only. However, a 
definite discrimination of the lipotropins against all 
other lipolytic pituitary hormones has not been 
achieved so far. 

P i s t e r , W.: Dissertation, München (1973) 
R u d m a n , D . , F . Seidman, M . B . Reid: Lipemia-producing 

activity of pituitary gland: Separation of lipemia-produc­
ing component from other pituitary hormones. Proc. 
Soc.exp.Biol. 103: 315-320 (1960) 

Ryschka, F . J . , A.S. C h o c h l o w : Reinigung und Untersuchung 
des Lipotropins aus Hypophysen verschiedener Spezies 
(russisch). Biochimija 30: 1277-1284 (1965) 

Schleyer, M., W. E v e r t z , K M . Voigt, H . L . F e h m , J.D. F a u l 
h a b e r , E . F . Pfeiffer: Studies on the pituitary „Fettstoff­
wechselhormon". III. The corticotropic activity of sonie 
lipolytic effective hog pituitary gland fractions in vivo. 
Horm.Metab.Res. 2: 333-337 (1970) 

Schwandt, P . , H J . Karl, J . Thüner, M. K n e d e l : Untersuchun­
gen über eine lipolytisch wirksame Substanz aus Schwei­
nehypophysen (Fraktion H). - Extraktion und Reini-

http://Soc.exp.Biol
http://Horm.Metab.Res


Evidence for L H and FSH Binding Protein(s) 261 

gung der lipolytischen Substanz. Z.ges.exp.Med. 147: 
246-252 (1968) 

Schwandt, P . , P. Weisweiler, R. L a m e r z : Darstellung eines 
lipolytisch wirksamen Polypeptids (Peptid A) aus Hypo­
physen vom Schwein. Z.ges.exp.Med. 155: 195-203 
(1971) 

S i c r i b a , P . C . , R. H a c k e r , P. D i e t e r l e , F . K l u g e , W. H o c h h a u ­
ser, K . S c h w a r z : ACTH-Bestimmungen in Plasma aus 
dem Bulbus cranialis venae jugularis. Klin.Wschr. 44: 
1393-1398 (1966) 

S c r i b a , P . C . , A . C . G e r b , F . K l u g e , N . Boss, O . A . Müller: 
Eine verbesserte fluorimetrische Serumcortisolbestim­
mung. Z.AnaLChem. 252: 284-287 (1970) 

Trygstad, O.: The lipid-mobilizing effect of some pituitary 
gland preparations. II. Preparation of a human pituitary 
lipid-mobilizing factor (LMF) with hypocalcaemic and 
hyperglycaemic effects in rabbits. Acta endocr. (Kbh.) 
57: 81-108 (1968) 

Requests for reprints should be addressed to: Dr. O.A. Müller, II. Medizinische Universitätsklinik, D-8000 München, 
Ziiemssenstr. 1 (Germany) 


