
Table 1. Clot-promoting effect of various 
extracts of human platelets on bovine 
fibrinogen solution clotted by thrombin. 
Tests were read 1 hr after completion of 
clotting. Figures are average of several 
(20) experiments. Clot retraction was 
measured as the percentage volume of 
saline obtained from a volume of 1 ml of 
fibrinogen solution, times 100. Similar re- 
sults were obtained when native platelet- 
free plasma was used as substrate. 

Clot 
Extract retrac-

tion 
.- --

Control (saline) 10.2 t 1.5 
.4cetone-fresh platelets 35.7 t 5.6 
'4cetone-lyophilized platelets 40.1 54.3 
Chloroform 34.8 t 2.9 
Ethyl ether-direct extraction 24.6 t 6.1 
Ethyl ether-precipitation 36.9 5 3.7 
Benzene 12.4 i: 0.8 
Ethyl alcohol 11.85 1.4 
IVater 9.7 k 1.5 

preparation contained some thronlbo-
plastic factor activity as assayed by our 
technique ( 2 ) ,  although the greater ac- 
tivity remained in the acetone-insoluble 
residue. Thrornboplastic factor in the 
acetone extract, however, could be de-
stroyed by heating at  56OC for 2 hr and 
then storing at - 20°C for 48 hr. Retrac- 
tin itself appeared quite stable at 56O'C 
and, at -20°C, kept its activity indefi- 
nitelv. 

Other solvents were used for the 
preparation of retractin frorn lyophil-
ized platelets. Water, alcohol, and ben- 
zene extracts failed to show any retractin 
activity. Chloroforrn extracts were of 
comparable potency to acetone extracts. 
In addition, retractin could be obtained 
frorn tissues other than platelcts. Brain 
supplied a potent preparation; livcr and 
spleen a less active one; erythrocytes and 
platelet-free plasma failed to yield re-
tractin. 

It  is generally accepted that intact 
platelets rather than a constituent of the 
platelets are needed for normal clot re-
traction. Clanzman (5) and Fonio ( 6 ) ,  
however, have postulated that clot re-
traction rnay be the result of a specific 
platelet factor. More recently, Fenichel 
and Seegers ( 7 )  and Ballerini ( 8 )  have 
reported the clot-retraction promoting 
effect of another possible platelet con-
stituent, 5-hydroxytryptamine creatinine 
sulfate, a finding that we have been un- 
able to confirm ( 9 ) .  Our experiments, 
then, seem to represent the first dernon- 
stration that platelets contain a factor 
prornoting retraction of plasma and fibrin 
clots and entirely distinguishable from 
other platelet constituents. This factor 
may be found in other tissues as well 
and does not seem to require optimal 
amounts of calcium or the presence of 
a "serum factor" for its activity, for it 
will operate in a system that contains 

only purificd thrombin and purified 
fibrinogen. Studies for the chemical 
identification of this lipid substancc are 
in progress. Note added in proof: Prc- 
lilninary cxperimcnts indicate that its 
physical, as wcll as chcmical, propcrties 
are rcsponsiblc for the activity of re-
tractin. 
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Inhibition of Aerobic Phosphory- 
lation and Pasteur Reaction by 
an Adrenal-Cortical Extract 

.4 cornrnercial adrenocortical extract, 
Lipo-.Adrenal Cortex (Upjohn),  has 
been reported to possess hormonal po-
tency, in viuo and in vitro, that is not 
manifested by pure adrenal corticoster- 
oids ( I ) .One of thesc properties is lym- 
phocytolytic activity in vitro. Attempts 
to correlate this lyrnphocytolytic activity 
with alterations in some specific enzyma- 
tic system have led to the observation 
that Lipo-Adrenal Cortex markedly stim- 
ulates the aerobic glycolysis of rat thymus 
lynlphocytes and several other normal 
tissues (2-4). No stimulation of turnor 
glycolysis has been observed. The in-
crease in aerobic glycolysis appears to be 
a true inhibition of the Pasteur reaction 
by a physiological preparation, for it is 
manifested at concentrations that have 
no significant influence on either respira- 
tion or anaerobic glycolysis. I t  has been 
demonstrated (4 )  that the effect is not 
attributable to known cortical steroids, 
oxygenated at the C,, position, that are 
present, for these are ineffective at the 
concentrations employed. 

In the experiments originally reported, 
stimulation of glycolysis was found only 
with intact cells or tissue slices, and at- 

tclnpts to demonstrate it in homogcnates 
were unsuccessful. I t  was thcrcforc sug- 
gested ( 4 )  that Lipo--4drenal Cortex rnay 
function by altcring the perlncability of 
the cell to glucose. Because perrncability 
~vould not be a limiting factor in ho- 
mogenized preparations, the rnatcrial 
might fail to stirnulate glycolysis in 
homogenates. Howcver, an alternative 
possibility was that, for reasons that arc 
obscure. the Pasteur effect could not be 
demonstrated rvith broken cell prepara- 
tions of any kind. Recently, holvever, 
Meyerhof and Fiala (5) and Terner ( 6 )  
reported that aerobic phosphorylation 
and the Pasteur effect can be dernon- 
strated with a dried yeast prcparation 
and with concentrated homogenates of 
guinea pig rnarnlnary glands and brain. 
Furthermore, their experiments reveal 
that inhibition of the Pasteur reaction by 
p-nitrophenol is accompanied by inhihi- 
tion of aerobic phosphorylation. 

\Vc have therefore investigated the 
effect of Lipo-Adrenal Cortex on acrobic 
phophorylations and lactic acid forma- 
tion by guinea pig brain homogcnates in 
an effort to elucidate the mechanism of 
action of this preparation ( 7 ) .  

Thc procedure followed Lvas essen-
tially that describcd by Terner ( 6 ) .  
Guinea pig brain was homogenized for 
30 scc in a Potter-Elvehjern glass ho- 
mogenizer in 2 volurnes of isotonic KC1 
containing 0.024M KHCO, and 0.0211.1 
nicotinamide. The concentrated suspcn- 
sion was further diluted with 2 volu~l~cs 
of isotonic KCl. The reaction vessels 
contained 0.0075M MgCl,, 0.0234 nico-
tinamide, 2 x 10--'M diphosphopyridine 
nucleotide, 0.001M adenosine triphos-
phate ( K  salt),  10-jM cytochrorne c, 
0.01M glucose, 0.005M hexose diphos-
phate ( K  salt),  0.00375M potassiurn 
phosphate buffer at pH 7.4, and 0.02224 
glycyl-glycine buffer at p H  7.4, all in iso- 
tonic KCl. The total volunle was 4 ml, 
which included 1 ml of tissue hornog- 
enate that was tipped in frorn the side 
arm when the IYarburg vessels rvcle 
placed in the 3 i ° C  water bath. .l\fter a 
10-minute equilibration period, readiqgs 
were taken at 5-minute intervals for 20 
minutes. The vessels were then iced, and 
protein Ivas precipitated with either 1.5;V 
perchloric acid or 10-percent trichloro- 
acetic acid. Phosphorus was determined 
according to Lowry and Lopez ( 8 ) ,  and 
lactic acid was deterrnined by the 
method of Miller and Muntz ( 9 )  as 
modified by Barker and Sulnmerson 
(10).  .I11 experiments were pcrfor~ned 
in duplicate, and all analyses xvere done 
on duplicate samples. Initial controls 
were prccipitated at the start of the in- 
cubation period, and all experimental 
values wcre calculated by extrapolating 
to zcro tirne. Initial phosphorus valucs 
\+ere approximately 600 pg. 

Dry wcight was deterrnined on a rep- 
resentative sarnple of the tissue hornog- 



- - - --- - -- 

Table 1. Effect of p-nitrophenol (pNP) 
on aerobic phosphorylation and lactic acid 
for~nation by guinea pig brain homoge-
nates. 

Concn. Qo, QP 421 ; , ,  t . , t e  

Euj t .  hTo.1 
Control 
10 ' M  pNP 
2 x  1 0 ' M p N P  
Expt.  No .  2 
Control 
10 ' M  pNP 
2 x 1 0 ' M p N P  
Expt hTo.3 
Control 
5 x 10 "pNP 
l 0 ' M  pNP 
2 x  1 0 i M p N P  

enate and was corrected for the salt 
content of the medium. Each vessel con- 
tained 35 to 45 mg (dry weight) of tissue. 

The effect of the Lipo-Adrenal Cortex, 
tvhich is a cottonseed oil preparation, lvas 
clcterrnined by addin2 the desired volume 
of this material to the fluid in the vessel. 
Control vessels contained an equal vol- 
ulnc of the cottonseed oil vehicle. In 
order to assess the significance of our re- 
sults and to compare them with those of 
Terner, we also studied the influence of 
!I-nitrophenol (pNP] .  This was an East- 
lilan Kodak Company product that Tvas 
recrystallized twice from water. 

Qo, and QlaCta,,are the standard 
metabolic quotients. For purposes of con- 

Table 2. Effect of Lipo--4drenal Cortex on 
aerobic phosphorylation and lactic acid 
formation by guinea pig brain homogr-
nates. 

Lipo-

adrenal 


Qo2 &I, Q, ,, t , t ,cortex 

Exfit. No .  1 
0 17.0 - 8 . 6  11.3 
0.05 15.4 - 8.7 11.1 
0.1 14.5 - 4 . 1  11.5 


Exfit. No .  2 

0 19.9 - 6.4 13.1 
0.05 17.0 - 3.1 12.7 
0.1 14.6 0.9 14.7 


E . ~ p t .hro. 3 

0 15.9 1.3 6.5 
0.1 13.9 3.5 6.8 


Expt.  N O .4 

0 17.3 - 10.1 13.2 
0.1 15.2 - 2 . 4  13.1 
0.2 13.2 1.5 15.2 


Espt.  N o .  5 

0 15.6 - 11.0 10.7 
0.2 11.5 0 12.7 

Eupt. hTo.6 
0 15.8 - 1.2 6.8 
0.2 11.6 5.5 8.8 

venience, aerobic phosphorylation has 
been expressed as Qp This represents 
microliters of H,PO,/mg (dry weight) / 
hr, according to which 1 ymole of P rep- 
resents 22.4 yl. A negative value in Qp 
represents disappearance of inorganic P 
from the medium, and a positive value, 
liberation of inorganic P from organic 
substrate. 

In confirmation of the results reported 
by Terner ( 6 ) ,Table 1 shows that pNP 
stimulates respiration and inhibits aero- 
bic phosphorylations. Effective concen-
trations range frorn 5 x lO-jM to 2 x 
10-"4. Aerobic glycolysis is stimulated 
by 2 x 1 0 - W  pNP, and in 2 of 3 experi- 
ments by 10-"1 pNP. The degree of 
stimulation is, roughly, a function of the 
inhibition of aerobic phosphorylation. It  
is apparent frorn experiment 2, however, 
that aerobic phosphorylation can be 
markedly inhibited without significant 
change in aerobic glycolysis. In most of 
our experiments, the controls showed 
higher phosphorylation and glycolysis 
than Terner reported. The reason for 
thcse discrepancies is not apparent; they 
may be due to the si7e or strain of guinea 
pig used. 

The effect of Lipo-Adrenal Cortex is 
indicated in Table 2. Concentrations as 
low as 0.05 ml of the cottonseed oil 
preparation in a final volume of 4 ml 
may inhibit aerobic phosphorylation The 
inhibition is considerably more marked 
with 0.1 and 0.2 ml, and, in most ex-
periments, is accompanied by small but 
significant increases in aerobic glycolysis, 
12 to 30 percent As with pNP, inhibition 
of aerobic pl~osphorylatio~ is not always 
accompanied by increased glycolysis. By 
comparison of Tables 1 and 2, it can be 
seen that the degree of stimulation of 
glycolysis by pNP and Lipo-Adrenal Cor- 
tex is essentially the same for the same 
degree of inhibition of aerobic phos-
pllorylation. This suggests a very direct 
relationship between these t~vo  phe- 
nomena. 

Unlike pNP, Lipu-Adrenal Cortex in- 
hibits resairation. This inhibition did not 
exceed 26 percent in any of the experi- 
ments reported here. With whole cell 
preparations, where smaller amounts of 
tissue and lower conce~ltratio~ls of Lipo- 
Adrenal Cortex were effectile. stimula- 
tion of glycolysis was observed without 
any inhibition of respiration ( 4 ) .  This 
suggests that the factor affecting glyco- 
lysis may be different from that which 
influences respiration. Unpublished ex-
periments (11) on the fractionation of 
Lipo-Adrenal Cortex indicate that these 
factors can be separated. 
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Tergal and Cercal Secretion 
of Blatta orientalis L. 

A greyish viscous secretion (Fig. 1, 
bottom) accumulatcs on the terminal 
abdominal segments of adult females and 
nymphs of both sexes of Blatta orientalis 
( I )  and nymphs of ~Vyctibora lutzi  
Rehn and Hebard ( 2 ) ,and on the cerci 
of nymphs of Blattclla germanica (L.)  
( 3 )  

We and George Riser, formerly of this 
laboratory, observed that this rnucouslike 
secretion accumulated on the cerci and 
terminal abdominal segments of both 
sexes of nymphs of the following ovipa- 
rous species of cockroaches, particularly 
when the insects were isolated or when 
small numbers were kept together in a 
large container: Blattclla germanica, B.  
uaga Heb., Pcriplancta amcricana (L.) , 
P. brunnea Burm., P. australasiae (Fab.),  
Supella supellectilium (Serv.), B. orien-
talis, Parcoblatta pcnsylvanica (Deg.), 
Ncostylopyga rhombifolia (Stoll),  Eur31-
cotis fioridana (Walk.), and Ectobius 
liucns (Turt.) ( 4 ) .  We have not found 
the secretion on isolated nymphs of the 
viviparous species Diploptcra dytiscoides. 
(Serv.) or on the following false ovo-
viviparous species: Blaberus craniifcr 
Burm., Pycnoscclus surinamensis (L.), 
Lcucophaca maderac (Fab.), and Nau-
phoeta cinerea (Oliv.). 

In 	Blatta orientalis, the material is. 
secreted by the cerci and by glandular 
cells in tergites 6 and 7. We removed 
the cerci of oriental cockroach nymphs, 
and the secretion built up quickly on the 
tergites. 

We collected secretion weekly frorn 
isolated nymphs and, after sel era1 
months, had accumulated enough for 
analysis. The dried secretion was tan-col- 
ored and amorphous. It  became soft and 
moist at 166OC a ~ l d  began to decompose 
by charring. at approxiniately 205OC. It 
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