
830 PROLACTIN INACTIVATION BY BLOOD PLASMINOGEN 

Experiments are now in progress to ascer- 
tain the influence of antibiotics and the di- 
rect correlation, if any, between intestinal 
microflora, as measured by fecal and cecal 
counts, and the ascorbic acid status of the 
rat on diets containing different levels of pro- 
tein, sulfadrugs and also lactose. 

1. The adverse effect of sulfa- 
drugs on urinary excretion of ascorbic acid 
in the rat and its counteraction by high levels 
of dietary protein have been substantiated. 
2.  Lactose, known to enhance proliferation of 
intestinal microflora, did not in itself raise 
ascorbic acid levels in the liver or urine when 
added to high and low protein diets at lo./: 
level. However, it abolished the adverse ef- 
fects of the sulfadrugs at  2./: level which 
again was reversed by increasing the sulfa- 
drug level to 4%. 3 .  Supplementation of the 
diet with all the known vitamins failed to re- 
verse the effect of the sulfadrug. 

Sumnzary. 
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Previous reports have indicated that sev- 
eral protein hormones could be inactivated by 
blood plasma( 1-4) or serum(5) from various 
mammalian species, and that the degree of 
inactivation, in some instances, could be in- 
creased by streptokinase (SK),  a product of 
bacterial origin(3). SK has been found to 
be a highly effective activator of the fibrino- 
lysin (plasmin) system of blood, but has not 
been found to activate other enzyme systems. 
Thm, some degree of specificity exists be- 
tween SK and fibrinolysin. Fibrinolysin ( 5 , 6 )  
and SK-activated plasminogen (3 )  have like- 
wise been reported to inactivate protein hor- 
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mones. The purpose of the studies reported 
here was to determine the relationship of 
fibrinolytic activity (FA) to prolactin-inacti- 
vating activity (PTA) of SK-activated plas- 
minogen, and to determine whether either ac- 
tivity could be altered by ( a )  e-aminocaproic 
acid (EACA) , a specific inhibitor of fibrino- 
lytic activity of SK-activated plasminogen, or 
by ( b )  bovine antifibrinolysin (AFL), with- 
out influencing the other activity. 

Methods.  Purified ovine prolactin$ with an 
activity of 15 IU per mg was used. The pro- 
lactin was dissolved in distilled water to a 
concentration of 5.0 n ~ g  prolactin per ml solu- 
tion. One-tenth ml (0.5 nig) prolactin solu- 
tion was added to each flask which contained 
the incubation medium in Krebs-Ringer phos- 

$ Supplied by Endocrino!og!. Study Section, 
S.I .H.  



TABLE I. Effects of An tifibritiolysiti ;t1icl E-Aniiiiocaproic Acid 011 Prolactin-Inactivating 
And Fibrinolytic Actiri tics o f  Strcptokii inse-Activat~~ Plasminogen. (0.5 mg prolactin used 

in each experiment.) 

Avg rating of 
- -~ _____ 

1,ysis of fibrino 
I’igeoll c.l’Ol’S I,OSS of pro- grll htYltt.d 

1;ictiii ;ictivity fibrin plate, mm? 
So. 1)igcwtis IJntrwtctl Esp (10.0 x incuha- 
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SK = streptokinase A F  1, = ;intifibriiiolysiii 

phate buffer of pH 7.2. Human plasminogenll 
(23.4 caseinolytic units (CU) per mg N )  was 
not readily soluble a t  neutral pH; therefore, 
it was incubated as a fine suspension. Where 
indicated, plasminogen ( 5 .O mg) was incu- 
bated 10 minutes with EACA in 0.7 ml Krebs- 
Ringer phosphate buffer, after which 0.2 ml 
(2000 U) SK and 0.1 ml (0.5 mg) prolactin 
were added. Total incubation volume was 
1.0 ml. The mixture was incubated for 2 
hours at  37.5”C in a Dubnoff metabolic shak- 
ing incubator. As a control, standard prolac- 
tin was added to Krebs-Ringer phosphate buf- 
fer and incubated simultaneously with the 
plasminogen. After incubation an aliquot of 
each sample was diluted 10-fold with 0.9% 
saline solution to give an initial prolactin 
concentration of 0.05 mg/ml. Antifibrinoly- 
sin11 was dissolved in Krebs-Ringer phosphate 
buffer to a concentration of 500 units per ml 
solution. A volume of 0.2 ml (100 units) 
was used to inhibit fibrinolysin activity. 

Prolactin activity was assayed in mature 
White Carneau pigeons by the method of 
Reece and Turner ( 7 ) .  Specific details have 
been reported ( 5 ) .  FA of the undiluted incu- 
bation preparations was determined by the 
heated plate method of Lassen(8). The 

1 )  We wish to thank Dr. J. Sgouris of Mich. State 
Health Labs. for plasminogen. 

1: A Parke-Davis product kindly supplied by Dr. 
Walter Seegers, Wayne State Univ., Detroit, Mich. 

method of preparing the fibrin plate(9) was 
modified so that 0.274, solution of human 
fibrinogen was used(9). One drop (10 A) of 
each preparation was put on the fibrin plate 
and the plate was incubated for 18 hours at 
34°C. The area of the digested fibrin served 
as an index of enzyme activity. 

Data presented in Table I show 
that incubation of prolactin with 5.0 mg plas- 
minogen resulted in 29% loss of prolactin ac- 
tivity. In the presence of 2000 U SK the loss 
of prolactin was increased to SOY, .  Lysis of 
fibrin caused by 10 of these preparations 
was 36 mm2 for plasminogen and 75 mm2 for 
SK-activa ted plasminogen. 

FA and PIA were completely inhibited by 
100 U bovine antifibrinolysin. EACA (AR 
grade) at  5 and 50 mg levels increased FA, 
but did not similarly increase PIA. 

Discussion. The data presented show that 
FA and PIA of SK-activated plasminogen do 
not appear to be directly related. An increase 
in FA was not accompanied by a correspond- 
ing increase in PIA when EACA was used. I t  
is not possible to determine whether the two 
activities were due to FA alone or if they rep- 
resent more than one active site on the en- 
zyme molecule. I t  is possible that other en- 
zymes present in trace amounts could have 
been influenced by streptokinase as well as by 
EACA. Sakar ( 10) reported that fibrinolytic 
activity of plasmin could be inhibited by 

Results. 



EACA without interfering with fibrinogeno- 
lyt ic activity ; ovomucoid inhibited fihrino- 
gcnolytic activit!. hut did not appreciably in- 
hibit I;A. Hopkins, ’I’erner and I’incus( 1 1 ) ,  
by use of an activator prepared from human 
blood, converted plasminogen to an enzyme 
possessing ACTH-inac t ivat ing activity but 
without FA. Thus, it seems reasonable to as- 
sume that the enzyme activity of activated 
plasminogen might be determined by the in- 
hibitors and,.’or activator employed. 

EACA above .06 11 concentration has been 
reported competitively to inhibit FA of SK- 
activated plasminogen, whereas, below .06 JI 
it enhances fibrinolytic activity( 12). In our 
experiments, the failure of EACA effectively 
to inhibit FA at 0.26 11 (50.0 mg, Table I) 
could be due to the excessive amount of acti- 
vator employed in the system (2000 U SK) .  

Summary. Ovine prolactin (0.5 mg) was 
incubated for 2 hours a t  37.5”C with human 
plasminogen with and without e-aminocaproic 
acid (EACA). Fibrinolytic activity (FA) 
and prolactin-inactivating activity (PIA) 
were increased by streptokinase (SK).  EACA 
at  0.026 31 (5.0 mg) and 0.26 31 (50.0 mg) 
increased F A  but did not increase PIA. Anti- 

fibrinolysin ( 100 U )  completely inhibited 
both activities. 
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H e r k d e y  

It  has been postulated that red cell produc- 
tion is regulated by the plasma level of 
erythropoietin and that production of this 
hormone is regulated by the balance between 
tissue oxygen supply and demand ( 1,2). The 
titer of erythropoietin in plasma increases 
when oxygen supply is reduced. I t  has been 
shown that in starved(3) and in hypophysec- 
tomized (4,s) animals the oxygen requirement 
is reduced. I’ery little information is avail- 
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able concerning the erythropoietin production 
in conditions where a reduced oxygen supply 
is associated with a reduced oxygen need. 

‘This is a study of the effects of hypoxia, 
cobalt, or anemia on the titer of erythropoie- 
tin in plasma of normal, hypertransfused, 
starved, or hypophysectomized rats. 

Groups of 5 to 12 
hypophysec tomized, starved, or pol ycy themic 
male rats of the Sprague-Dawley strain 
(weighing between 170 and 220 g) were sub- 
jected to 3 known stimuli of erythropoietin 
production: hypoxia, cobalt, or anemia. In 
each experiment a group of normal animals 

Material and methods. 




