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evidence available indicates this is due to an 
effect on Ca++ permeability(3). 

Te traet hylammoni um chloride 
was found to increase greatly the amplitude 
and duration of cardiac tra,becular and Pur- 
kinje fibers. It also produced an acceleration 
of firing in spontaneously active Purkinje 
tissue and the appearance of spontaneous ac- 
tivity in trabecular muscle. 
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Effect of Triton WR-1339 on Lipoproteins and Lipoprotein Lipase of 
Guinea Pig Plasma. (27250) 

BERNARD W. JANICKI AND STEPHEN A. ARON (Introduced by C .  R. Treadwell) 
Tuberculosis Research Laboratory, Veterans Administration Hospital, Washington, D .  C. 

The hyperlipemia induced by Triton WR- 
1339, a non-ionic surface-active detergent, 
may be attributed to an alteration of plasma 
lipoproteins which results in a decrease in 
normal lipid catabolism ( 1 ) . Although the 
precise nature af the alteration is unknown, 
the view suggested by Schotz and his cowork- 
ers (2) that some change in plasma lipopro- 
teins occurs which interferes with lipid-clear- 
ing enzyme has received considerable atten- 
tion. They found that plasma collected 
shortly after injection of Triton in rats in- 
hibited the activity of lipoprotein lipase on a 
coconut oil emulsion. The inhibitory effect 
of Triton was shown to be a result of altera- 
tion of the substrate. Recently, Hirsch and 
hlis associates( 3) reported that l ipmic 
plasma from Triton-treated rabbits was not 
cleared by lipoprotein lipase. The purpose 
of the present study was to investigate the 
effect of Triton on plasma lipoproteins and 
lipoprotein lipase in the guinea pig. 

Material and methods. Normal, male, al- 
bino guinea pigs (400-500 g)  were main- 
tained on a stock diet of commercial pellets 
supplemented with fresh cabbage. Guinea 
pig plasma used as a source of lipoprotein 
lipase was obtained Ifrom normal animals 30 
minutes after intracardiac injection of he- 
parin (7.5 U.S.Y. units/kg;!. The animals 
were bled by cardiac puncture under sodium 

pentobarbital anesthesia using 3.8% sodium 
citrate as an anticoagulant( 3).  Blood sam- 
ples were centrifuged at 600 X g and 5°C 
for 2 0  minutes; the plasma was removed, re- 
centrifuged, and stored at  5°C. Lipemic 
plasma US as substrate was obtained from 
guinea pigs which were maintained on a diet 
prepared by mixing 8 g of corn oil with 92 
g of commercial pellets. With the exception 
of heparin treatment, plasma was obtained 
and separated as described above. The Tri- 
ton-treated animals were injected subcutane- 
ously with a sterile 12.5% solution of Triton 
WR-1339 (lot #N328PA, Winthrop Labs., 
New York) in 0.16 &I sodium chloride in a 
dosage of 300 mg/kg. Control animals re- 
ceived an equal volume of sterile saline. 

Clearing of lipemic plasma by lipoprotein 
l i p  was measured turbido,metrically. Du- 
plicate determinations were performed ; each 
sample contained 2 ml of lipemic plasma, 2 
ml of phusphate-buffered saline (pH 7.2), 
and 1 ml of past-heparin plasma. Substrate 
controls which contained 2 ml of lipemk 
plasma and 3 ml of buffered saline also were 
prepared. The optical density a t  5 0 0  mp 
was read initially and after 30 minutes’ incu- 
bation at  37°C. The instrument was stand- 
ardized with a blank tube which contained 5 
ml of buffered saline. Lipolytic activity, ex- 
pressed as % clearing, was calculated by di- 
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viding the difference between initial and final 
optical densities by the initial optical density. 
A correction was made for clearing of the 
substrate during incubation in the absence of 
lipoprotein lipase by subtracting the o/c clear- 
ing for substrate controls from that obtained 
with samples to which lipoprotein lipase was 
added. 

The lipolytic activity of guinea 
pig lipoprotein lipase on plasma lipoproteins 
of control and Triton-treated guinea pigs 
was studied in a series of experiments. The 
results of a typical experiment are shown in 
Table I. The animals were fed the corn oil 
diet for 7 days; on the 5th day, 9 animals 
were injected with Triton and an equal num- 
ber received saline. On the 7th day all ani- 
mals were bled for plasma to be used as sub- 
strate. The post-heparin plasma from 3 nor- 
mal guinea pigs was pooled and used as a 
source of enzyme. The results af such ex- 
periments indicted that lipemic plasma from 
the Triton-treated guinea pig was signifi- 
cantly (P< 0.01 ) less susceptihle to clearing 
by lipoprotein lipase than that of the control 
animal. 

Experiments also were performed to deter- 
mine if the clearing of lipemic plasma from 
untreated animals can be inhibited by treat- 
ment of the plasma in vitro with Triton. In 
such an experiment, 6 samples, each contain- 
ing 2 ml of plasma from a corn oil-fed guinea 
pig, were prepared. Two ml of buffered x- 

Results. 

I,IPOPROTEIN LIPASE 

line which contained 5 mg of Triton were 
added to each of 2 samples: 2 other samples 
received 2 in1 tvf bufiered saline, and the re- 
maining 2 samples received 3 ml of buffered 
saline to serve as substrate controls. All 
samples were incubated for 1 hour at 3 7 ° C  
and then 1 ml of pooled post-heparin plasma 
was added to each of the first 4 tubes. The 
results obtained with plasma from 5 animals 
are summarized in Table I1 which demon- 
strates that in vitro treatment with Triton 
significantly (P< 0.01 ) altered guinea pig 
plasma lipoproteins so that they were not 
cleared by lipoprotein lipase. 

The effect of Triton on plasma levels of 
lipoprotein lipase also was investigated. In 
this case, 11 guinea pigs were used; 5 were 
injected with Triton and 6 received saline. 
Two days later, plasma was obltained from 
each animal, without prior heparin treat- 
ment, to be used as enzyme. Pooled plasma 
from 10 corn oil-fed guinea pigs was used as 
substrate for enzyme assays. The results 
(Table 111) demonstrated that Triton treat- 
ment induced higher levels of enzyme. Com- 
parison of enzyme activity in the plasma of 
the Triton group with that of the control 
group showed a highly significant ( P< 0.0 1 ) 
difference. 

Discussioiz. These results suggest that the 
lipolysis of plasma lipoproteins by lipoprotein 
lipase is inhibited by Triton WR-1339 in the 
guinea pig in the same manner as in other 
animals( 2 ,3 ) .  The view( 2 )  that inhibition 
of lipolysis reflects an alteration of the plas- 
ma lipoprotein substrate appears to be sup- 
ported by the observations that lipemic 
plasma from treated animals was not cleared 
by lipoprotein lipase (Table I )  and that 
plasma lipoproteins from untreated animals 
may be rendered resistant to the action of 
lipoprotein lipase by incubation with Triton 
in ztitro (Table 11). It d m  not seem likely 
that the inhibition of lipolysis involves inac- 
tivation of lipoprotein lipase directly since the 
plasma of Triton-treated animals contained 
active lipolytic enzyme (Table 111). 

Some support for the belief (4.) that Triton 
becomes irreversibly bound to the substrate 
may be gained from the present study. I t  
was found that plasma from Triton-treated 
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animals exhibited marked lipoprotein l i p s e  
activity (Table 111). The concentration of 
Triton in the plasma of such animals may be 
estimated at  1 mg/ml( 5 ) .  If this amount of 
Triton were free in the plasma, it would have 
been sufficient to inhibit liplysis as demon- 
strated in the experiment presented in Table 
11. On this basis, it would appear that Tri- 
ton was bound to the plasma lipoproteins of 
treated animals. I t  is of interest to mention 
that the binding of Triton does not seem to 
occur immediately it5 vivo since Schetz and 
his coworkers ( 2 )  found that plasma collected 
from rats 30 minutes after intra.venous injec- 
tion of Triton inhibited the clearing of sub- 
strate by lipoprotein lipase. I t  would appear 
in this case that sufficient free Triton was 
available in the plasma of treated rats to in- 
hibit their system. Additional evidence for 
the binding of Triton to plasma lipoproteins 
has been provided recently by Scanu and 
Oriente (6) . 

The findings of the present study also are 
of interest in view of the work of Engelberg. 
His studies hlave indicated that although lipo- 
protein lipase may be elevated during the 
post-alimentary hyperlipemia induced by fat 
diets ( 7,8) the enzyme level is significantly 
reduced during clearing in vivo. He has af- 
fered evidence( 9) that lipoprotein lipase ac- 
tually became inactivatd during lipolysis. 
If this is the case, the elevated levels of lipo- 
protein lipase in treated animals (Table 111) 
would seem to indicate a lack of in v?to li- 
polysis and thus support the current view 

that the Triton-induced hyperlipemia reflects 
decreased lipid utilization caused by inhibi- 
tion of enzymatic lipolysis. 

Summary. Administration of Triton W R- 
1339 to guinea pigs ( 3 0  mg/kg) altered 
plasma lipoproteins so that they were not 
cleared by guinea pig lipoprotein lipase. 
Plasma lipoproteins of normal guinea pigs 
similarly were rendered resistant to lipopro- 
tein lipase by incullbation with Triton in vitro. 
Comparison of plasma lipoprotein lipase lev- 
els in Triton-treated and control animals 
showed that the former group possessed sig- 
nificantly higher levels of enzyme. The 
mechanism responsible for the Triton-in- 
duced hyperlipemia was discussed in view 
of these findings. 
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Extractable Collagen in the Fracture Callus of Normal and 
Aminoacetonitrile-Treated Rats." (27251) 

LORENZO BOLOGNANI AND I. V. PONSETI 
Lkpartiiieiit of Orthopedic Surgery, State U n i v m i t y  of  Iowa, Iowa City  

I t  was reported( 1) that the hexmamine no significant difference was found in content 
content in a 2-week-old fracture callus of of total hydroxyproline in fracture callus of 
aminoacetonitrile-treated (AAN) rats is experimental and control animals. If we con- 
about half the amount found in the fracture sider hexmamine as an index of mucopoly- 
callus of normal animals. On the other hand ,mccharide content, and hydroxyproline as an 

*This work was aided by grant from Nat. Inst. index of collagen, it may be assumed that 
of Health. the mucopolysaccharides in the fracture cal- 


