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Unider our experimental conditions, nors.ms the starting euglobulin and the fractions oh-
on~ne& pig ;iL~uirs lua little or no ability to tarmed by columnn chromnatography on endotoxia

odet-fy edtx.Inthe preceding paper, we was moldifio-I from that described previou'ily
1)-fivd tattil p~ma f uina pgswhich (1 nthe following vty: 1.0 nil of teendotoxin

N. oreinjectecd with heparin (postheparin plasma) from EwAcrichii wdi (1.0 mg/mI) and 2.0 ml
se-juired endotoxin dletoxifying activity (1). of 5% bovine isenim albumin were incubated
11is finding in~ evidence for tile hypothesin that with 1.0 ml of the guinea pig poetbeparin plaauna
lipopryttein lipale. has endotoxin detoxifying euglobulin fraction, 2.0 ml of the delipidised
poweo. We also showed th-vt irn Parallkl with ruglobulin frac'tion and 3.0 ml of the pooled,
1la;~oprotrln hiptse. activity, the endotoxin de.- concentrated fractions after chromatography.
toxifying activity of Iaoflteparin plasma wnn respectively. Th.e incubation mixtures which
p~ret-&nt in the euglobulin fraction, and it ic- contained euglohulin or delipkizied euglobulin
quirtd the pr'sence of P-rum albumin to exhibit were brought up to 6.0 ml with 0.008 M phos.-
itri activity. After delipidlization of tile euglobu- phate buffer, pHl 7.8. These mixtures, with
liii, both detoxifying and lilooprotein lip&-.w ac- contvilq, were. incubated at 37*C for 2 hr. At
uvity werie Iprcterved. 0 timer and after 2 hr incubation, the. ustMetified

.[his paper describe-s further experimentA dec- fatty acids ttiid the endotoxin turbidity were
,.gned to further explore thit. rrlation between ineaured. The toxicity of endotoxin for I I-day-
-1,he endiotoxins detoxifying behavior of lx~t- old chick emubr~yos was also determined with
hbeparin ;)1awTTa or its fractions aild their lipo)- aliquots (if tllesrp mixtures after 2 hr incubation.
pTht4iln lipas4-A activity.

i-rartination prooedurc.
IdATYRIALA AND) METIKI.4 11rhyla1J1o~ (DEAL')-cr~udosec iromn-

(,Yneral prckctdureti. The collection of guinea pig togra phy. Ch'roynatograplly of the delipidized
1-osIiheparin plasnia, the preparation of the gu~inea pig 1,oqthieparin plastma euglobulin was
f-u141)ulin fraction.%., tile miethods utilized for floor in a co~lunm (1.0 rm by 42.0 cm) containing
ti-o.ing endut~oxin toxicity for l i-day-old chick washed I)EAE-eellulose (Selectacel, Btrown C7o.)
emrbryos, the titration of unest~erified fatty acids and naint~airiwd at 4*C. Thse colcunn and de-
relcamid on incubation with endotoxin or lipemnif lipidized euglubulin fraction were equilibrated
guinea pig plasma andi measurement of endo- with a starting 0.01 Mf phosphate buffer at p-H
toxin turbidity were identical to thoose deseribed 7.8.
in tile preceding publication MI. After appli'ation of from 5.0 to 7.0 ml of the

The protocol used for testing thle effects of delipidized ruglobulin fraction to the columnII Thin investigatioti was supported in part by a (C to 10 mg protrin/mi), the effluent was cl
Vnited Stottem Public Health Service Fellowship leeted with the iktarting 0.01 N1 phosphate buffer,
5-PI-Al-23, M-4-02 from The National Institute of p11 7.8. The cuastes were collected by using a
A~ll-rgy and Infectious rieame. linear gradient of N&C1 in the pit 7.8. 0.01 M

' Present addres: Corits Laboratcories. Miansi, phosphate buffer Three. cylindeni of a Vam-igrad
Florida. apparatus were uised for the NaCI gradient. The.
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Figure 1. Fractionation of the delipidized euglobulin fraction from guinea pig poatheparin plasma by

diethylaininoethyl-celluloee chromatography. The arrow shows the beginning of the NaCI-gradient
(see text).

first cylinder contained 35.0 ml of the starting oedure. The ultrafiltration at 4VC reduced the
phosphate buffer, the second cylinder contained flow rate by approximately 50% when compared
17.5 ml of the starting buffer and 17.5 ml of to the sane procedure at room temperature.

starting buffer with 0.25 M NaC1, and the third Immunoelectrophmuii. The fractions were
cylinder contained 35.0 ml of starting buffer characterized by immunoelectrophoresis using
with 0.25 M NaCI. the micro-modification of Scheidegger (3). A

The 3-ml fractions were collected in a frac- pooled antiserum from rabbits which were im-
tion collector and the optical densities were munized with the guinea pig postheparin plasma
determined in a Beckman DU spectrophotome- euglobulin fraction was used.
ter at 280 mn.

Except for preliminary experiments, all frac- 1IBUL' I
tions were collected in tubes which contained DEAE-ceUulwo frade ation. The delipidised
heparin in a final concentration of 1.8 Mg/mI. euglebulin fraction from guinea pig poetheperin
Samples within the protein peaks were pooled plusm was fractionated on DAEA-cellulose
immediately, concentrated by ultrafiltration and the fractions were tested for their ability to
and stored at 0°C for approximately 12 hr until protect ll-day old chick embryos against the
used. lethal effects of endotoxin. A total of eight

U~afiUration. A model 50 Diaplex Ultrafil column fractionations were done, using de-
cell was utilized (Amicon Corporation, 280 lipidised euglobulin prepared from eight differ-
Binney Street, Cambridge, Man.). The UM-1 ent pools of fresh guinea pig postheparL plasma.
Diaflo membrane was used which had a flow Figure I is a representatrve elution diagram. I
rate of 0.5 ml/min (2). The ultrafilter cell was One peak of protein came through with the
enclosed in an ice jacket and maintained at 0.01 M phosphate buffer (Fig. 1). On applies-
approximately 40C during the filtration pro- tion of the NaCI gradient, two or three further

I'I

4 -



484 DUANE R. SCHULTZ AAI) ELMER L. BECKER [VOL. 08

TABLE I cellulose columD. The fractions were collected

Effect of euglobulin fractions of gusnea pig post- in the abs•ec, of heparin. The elution diagram
heparin plauina on toricity of endotoxin, release was similar to the one shown in Figure 1 show.
"of unesterified fatty acids, and tAe endotozin ing one protein peak in the effluent, except that
clearing reaction the demarcatioi between peak•s Ilii . 1 IV was

Fd X E not clear. The fractions within each protein
toxin (I'Ceath, i fe toxin peak were poolkd and 15.0 nil from peak 1, 36.0

D~a t o w S *m • r T o t a l D e a . .. . F let t
Egg Xr ' Ita D ead ct I nil from peak IT and 60.0 inl from peak III were

. (a concentrated to 4.5 ml by ultrafiltration (see

•g % ,"al-e -- Materials and Methods). The concentrated
Euglobulin 0.026 12/12 100 0.52 0.11 preparations were incubated with albumin and

0 0125 8/14 57 endotoxin (I mg/ml) for 2 hr at 37*C and tested
for toxicity for chick embryos.

Delipidized 0.025 10/12 83 0.052 0.04 Table I shows that both the ?uglobulin and
- euglobulin 0.0125 8/14 57 delipidized euglobulin fraction, after incubation

P!. 12with albumin and endotoxin, caused detoxifica-
Peak V 0.,5 11/I2 92 0.016 0.025 tion of the endotoxin when compared to the

0.0125 12/14 86 buffer control. The pooled and concentrated
Pek,4 0051/2 920 00 preparations from peaks 1, 11 and III, afterSPeak Id 0.025 11/12 4 0 0.01 incubation with albumin and endotoxin, caused

S0.0126 10/14 71
little or no detoxification of the endotoxin.

Peak [11' 0.025 12/12 100 0.013 0 Unesterified fatty acids were also measured
0.01210/14 71 in this experiment. After incubation of the

euglobulin or delipidized euglobulin fraction
Buffer 0.025 11/12 92 with endotoxin and albumin, 0.52 and 0.052

control 0.0126 11/12 92 o.0065 0 moles of unesterified fatty acid were released,
0.0063 8/12 67 respectively. Essentially, no unesterified fattyS,0.00311 0/10 0.- , 0/10acids were released after incubation of the

"* Embryos incubated for 24 hr, 37C. pooled, concentrated fractions from the three
6 AOD (650 mp) represents the difference be- peaks with ,,ndotoxin and album~n.

tween optical density at time 0 and 2 hr incuba- In results not shown here, the starting euglobu-
tion at 37"C minus the buffer control. lin, the delipidized euglobulin and the pooled,

@ Represents the difference between unegterified concentrated fractions within the protein peaks
fatty acids at time 0 and 2 hr at 37*C on incuba- were incubated with lipemic guinea pig plasma
tion with endotoxin. (chylomicrons), and albumin, and the unesteri-

STube contents pooled and concentrated from f&d fatty acids were measured. Although 1.2
diethylaminoethyl cellulose column. jumoles of unesterified fatty acid were released

"peaks of protein appeared. The fractions ob- from the euglobulin mixture and 0.59 pmoles
pes beore prthegradien t wpeased. pied (pac n o- from the delipidized euglobulin mixture, notanted before the gradient was applied (peak I) unesterified fatty acids were released from theSusually contained only two proteins, a 'y and mixtures which contained the concentrated

#-globulin, detectable by imnmunoelectrophoretic fractions from the three protein theaks.

3analysis. The fractions within peak II contained The change in optical density (AOD) is also
3 to 4 2-globulins, those within peak IlI con- shown in Table I. A value of 0.11 was obtained
rained 2 •-globulins and I a-globulin, and peak with the euglobulin-albumin-endotoxin mixture
• IV ontained I a-globulin and 1 a-globulin, and 0.04 with the delipidized euglobulin mixture.
One of the #-globulins was identified as the third
component of complement and was usually However, a significant decrease of 0.025 OD.
found in the first peak after the application of units was obtained with the concentrated frac-
n.- gradient, tions of peak I; no decrease occurred with the

Effecd of DRAE-celulme fractio on endo- other fractions.
touin ak-icity. Five milliliters of the delipidized The results of this column fractionation in-
euglobulin were fractionated on the DEAF-, dicated that either the DEAE-celluloee had

£-
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destroyed the endotoxin detoxifying factoor, as TABLE If
well ui lipase activity, or an essential co-fact:r Effect of hieparin on the euglobutin fractions of
was removed by the cellulose. guinea pig posthepanin plasma ont toricity of

Restoration of en&W.in~ deoiiail adjijy endotoxin, release of tsaestcifi/ed fautl acids, and

withi lipaif. It -was shown by Robinson (4) Wh endotoxin cleuring reaction
and also by Komn (5) that heparin is an essential UjF
co-:actor for the entyme, lipoprotein lipase. Frcto I toxin I(DIt~ Dea d F~
Rob'insn (4) drinonstrated that on pa&sAge of V'SP), ,Ac Oelaw
posthparin plasmra down an anion-exchange ______-

column the lipoprotein lipase lost activity after % oftisfO

it was incubated at 3700 for 10 min. He showed Euglobulin 1 0.01251, 6/12 150
that heparin, which is strongly anionic, was 0.0063j 3/14 21 1 .5 0.14

partially or totally retained on the anion ex-

lipase after incubation at 3700 was prevented euglobulin 0.0063 2/14 114
by addition of hneparin to the fractions from the Pea (ubl 0.012 7/12 68 ~ 00
effluent. 7-13)' 0.0063 3/14 21 00300

Thus, in two subsequent experimente, heparin

that each tube Pontained a final concentration (tubes 45- 0.0063 7/14 50

of 1.8jug/ml. The delipidized euglobulin (6.3 ml) 57)'
was placed on a DEAE-celuiose column and Peak 111 0.0125', 4/12 75 0. 0
fractionated exactly as above, the only differ- (tubes W9 0.0063~ 8/12 67 00

ence being the heparin in the collection tubes. 68)4
The samples wifthin the peaks were pcoled and Ptueak 71 0,00253 10112 83 0.0033 0.01
concentrated by ult'afiltratiorn. Twcnty-one (tbs 1 0)3i1 '2 8
milliliters from Peak I (Fig. 1), was concentratedto .3 l,39 l fompea I wa cocetraed Buffer 0.0125i l111-2 920

to .3ml,39mlfro pak11 ascocenraed control 0.00631 8/12 67 I0. 00
to 4.4 ml, 30 nil from peak III was concentrated 0.0031f 3/12 25
to 4.2 ml and 30 ml from peak IV was concen -_ _ _ ___1

trated to 4.8 ml. These concentrated preparations *Embryos incubated for 24 hr, 3700.
were incubated with albumin and endotoxin for t aOD (6W0 mp) represents the difference be-
2 hr at 3700 and tested for toxicity for chick tween optical density at time 0 and 2 hir inesuba-
embryos. tion at 37*C minus the buffer control.

Table 11 demonstrates that both the euglobu- , Represents the difference between uneeterified
lith and delipidized euglobulin, incubated with fatty acids at tine 0 and 2 hr at 37*C on incuba-

tion with endetoxin.
albumin and endotoxin, detoxified the endotoxin '1Tube contents collected in beparin (1.8
when compared io the buffer control. og/ml), pooled, and concentrated from diethyl-

Of the pooled, concentrated fractions from aminoetbyl cellulose column, Figure 1.
the four protein peaks, only peak I caused sig-
nificant endotoxin detoxification. gune pig plasma (chylomicrons) and albumu-in, 'A

The release of unesterified fatty acids was and the unesterifled fatty acids were measured
also measured hi these experiments (Table II). after incubation for 2 hr at 3700. When the
Almost as much unesterified fatty acid was re-
leased (0.033 Amolps) following incubation of eu~globulin fraction was incubated with ehylo-

the oold, oncetraed racionsfro pek Imicrons and albumin, 1.5 junoles of unesterifie
wthe poendoxnca wentrthe dfractions fr gom pak fatty acid were detected, but this was reduce

wihenooin was whe0.49;n thes dAlmpoise nuobu fatyt 0.27 /amoles with the delipidised euglobulin.

tz.

In ws ued (.04 pmles) Alost o ftty Incubation of the pooled, concentrated fractions
acid release was caused by the pooled, concen- from peak I with chylomicrons and albumin
trated peaks 11, 111 and IV. caused the release of 0.039 janoles of uneeterifled

In results not shown here, the euglobulin fatty acid. This value was slightly less than that
fractions were also incubated with lipemic obtained from the endotoxia-deipidized euglobu-

wsr

i wasremoed bythe ellulse,_u__________th_____pas__o___o_ ty o

SReseraionof e~ n etoifiatio a~~ty endtozi, rleae ofunet~rfie faty aids A'

un~t •,parn. I wa shwn b Roinsn (4 __theendoozmcleringreatio
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TABLE III addition of 1.8 pg/mi of heparin to the collection
Eiffect of heat on euglobutin fractions of nuib pig tube-, was essential for maintaining the endotoxin

postheparin plasma on toxicity of detoxifying activity during the column frac-
eisdotozin tionation. 2) The endotoxin detoxifying factor

m !was found in the effluent (peak I) after the column
End*- (D:tr/'r.Y I Dad in fractionation, but not in the fractions collected• ~toxin ExsP'a i vrhrnt

,Frutwo Dose Am L-at after application of the NaCl-gradient.
- The lipoprotein lipase activity, although

2 1 2 greatly reduced, was also found in peak I.
7%7 % Effect of haing euglobulin. Unheated and

Euglobulin 0.025 6/15 1 N.D.6 40 heated (56WC, )J hr) aliquots of both the post-
0.0125 4/15 27 N.D. heparin plasma euglobulin and the delipidized
0.0063 1/14 7 euglobulin were incubated %ith albumin and

I endotoxin, and the mixtures were injected into
Euglobulin 0.0125 6/15 N.D. 40 1 N.D. chick embryos. Table III reveals that in Ex-

(h-ated), periknent 1 93% of the chick embryos died after

Delipidised 0.025 10/15 12/15 cr 8h injecting 0.012.5 jg of endotoxin from the buffer
Deulpidind 0.0125 3/15 5/15 67 2 0 control. The injection of 0.0125 jg of endotoxin

0i.01033/14 5/15 1 03 from the unheated euglobulin mixture caused
0.0063i 2/14 0/15 14 0 27% of the chick embryos to die and 40%, if

Delipidixed 0.025 N.D. 12/15 N.D. So the euglobulin was heated.t euglobulin 0.0125 6/15 7/15 40 47 To test the heat stability of the delipidized
* (heated), 0.0063 N D. 0/14 N.D. 0 euglobulin fraction, preparations were made

I from two different postheparin pools and uti-
Buffer control 0.0125 14/15 9/14 93 64 lized in Experiments I and 2. Only 20% of the

0.0063 7/15 6/14 47 43 embryos died after injecting 0.0125 pg of endo-
1 00031 0/14 0/14 0 0 toxin from the unheated delipidized cuglobulin

'Enibryoa incubated for 24 hr, 37*C.
"b• Not done. TABLE IV

"Heated W*C, % hr. Effect on toxicity of endotozine of euglobulin
fractionm from guinea pig postheparin

lin mixture in Table 11 (0.049 sanole), but ap- plamna with incubation time
proximately the same as that obtainei from the Incubati Morwity

peak I endotoxin mixture (0.033 umoles). Es- FmCUO3 ETam (Deawot Dead
sentially, no unesterified fatty acids were re-
leased when the pooled concentrated fractions
from peaks I1, I11 and IV were incubated with Delipidized 0 12/14 86
chylomicrons and albumin. euglobulin 10 11/14 79

Finally, the AOD of each of the euglobulin- 20 11/14 79
endotoxin mixtures wap determined. The clearing 40 8/14 57

Sactivity of the concentrated fractions from peak 60 8/14 43
I (0.03) was slightly less than that of tl- starting Delipidized 0 12/14 86
delipidised euglobulin (0.04). The concentrated euglobulin 10 8/14 57
fractions from the remaining peaks had little (heated)c 20 8/14 57
or no clearing activity. 40 8/14 57

A second column fractionation experiment 60 5/14 36
was carried out in exactly the same way as
described above and identical results were ob- Buffer 0 13/14 93
tained. control 60 13/14 93

A comparison of the results obtained from the I Endotoxin dose per egg was 0.0125 ,g.
(*lumn chromatography experiments (Tables $Embryoe incubated for 24 hIr, 37°C.

WI an 11) demonstrates the following: 1) The , Heated 5°C, • hr.

I -
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mixture (Exp. 1) and 40%0 died after the de- euglobulin mixture. This was reduced to 0.01
lipidized euglobulin fraction was heated. Es- umoles after the heat treatment.
sentially the same resvIts were obtained in Ex- From these data, it is apparent that the enGo-
periment 2. Experiment 2 also shows that no toxin detoxifying factor found in puried frac-
embryos died when both the heated and un- tiorn of postheparin plasma was partially heat
heated fractions were incubated with albumin stable, at least at the concentrations of euglobu-
and endotoxin, and 0.0063 pg of the endotoxin lin used. The endotoxin clearing and Lira-r ac-
wab injected, in comparison to 43% with the tivities were greatly reduced, but not complehyly
buffer contro, destr.,ed, by this trectment.

Although not shown here, endot,'xin clearing Time course of detomficatimi by heated and uan-
and the release of unesterified fatty acids were heated euglobulin. Unheated and heated deo-
also measured in these experiments. The AOD lipidized euglobulin were incubated with albumin
of the unheated euglobilin-albumin-endotoxin and endotoxin for I hr at 37'C and aliquotc were
imixture was 0.105. This was reduced to 0.015 removd at selected time intervals to measure
after the euglobulin was heated, a rediction of endotoxin toxicity for chick embryos, unesteri-
86%. Similarly, 0.14 pmoles of unesterihied fatty fied fatty acid reiease and endotoxin clearing.
acid were released from the unheated euglobulin- For each time period, 0.0125 pg of endotoxin
albumin-endotoxin mixture, but this was reduced was injected per embryo. Incubation of t!he
to 0.04 jumoles from the heated mixture, unheated delipidized euglobulin with albumin

When the delipidised euglobulin fraction was and endotoxin showed that 86% of the embryos
tested for hpase activity with chyibmicrons as died at 0 time (Table IV). Endotoxin toxicity
the substrate, 0.49 pmoles of unesterified fatty diminished until after 1 hr incubation, and only
acid were measured from the unheated delipidized 43% of the embryos were dead. With the heated

oA8$ 0.12
0.)11

0.07

0

4M

. .... ...........

: di

Im -

Figure R. Release of unesterified fatty acids, and endotoxin clearing, after the heated (W6°C, • hr)
and unheated delipidised guinea pig euglobulin fraction were incubated with Escherichio coli endotoxin.
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preparation, a similar diminution in endotoxin was added to the collection tubes prior to chroma-
toxicity occurred until, after O rain, only 337% tography of the delipidized euglobulin fraction.
of the embryos died. These observations with Jt wa3 found, after collecting the fractione in
the unheated and heated fractions differed tubes containing heparin, that both the endo-
!ignificantly from the buffer control, where 93% toxin detoxifying factor and lipoprotein hpa.s,
of the embryos died. wNere active and both activities were found only

In Figure 2, the r(eults of the unesterified in the fractions from the effluent (Table 11,
fatty acid measurement and the endotoxin peak I). The tesults indicate that heparin is
clearing reaction are shown. When the unheated required not only for the lipoprotein lipase ac-
delipidized euglobulin w&; incubated with tivity of postheparin guinea pig ple.sma, but
albumin and endotoxin, an increasing quaz:'ity also for the endotoxin detoxifying activity as
of uneeterified fatty acids was measured with well. This is a further s8 nilarity and a remark-
time. More unesterified fatty acids were measured ably close one between the two activities. The
at the 40-min interval than after 60 min which use of heparin also allowed the demonstration
may be due to oxidation of the liberatt-d fatty in the same experiments that, after DEAE-
acids. The reduction in titmtable unesterified cellulose chromatography, lipoprotein lipa.se
fatty acids was also observed when the experi- and endotoxin detoxifying activity were present
ment was repeated. in the same fraction. Here, also, the two activitics

It is also apparent that the unheated delipi- behaved the same.

dized euglobulin 'aused a progressive decrease Heaing the euglobulin or delipidized euglobu-
in endotoxin turbidity with time. By heating lin fractions at 56' for 1/j hr was seemingly Iue-
the fraction, both the clearing reaction and the cessful in separating the two activities. There
lipase activity were piactically abolished, was little or no change in endotoxin detoxifying

activity after heating, but the lipoprotein lipae
IR,)ISSIiON activity was reduced to negligible amountQ

In the preceding paper, a parallel was found The interpretation of the differentia! effe(. of
between the endotoxin detzxifying action of heat on the two activities is uncertain. The
guinea pig postheparin plasma or its euglobulin simplest interpretation and one which cannot be
fraction and the presence of lipoprotein lipase contradicted by presently available evidence is
(I)- Only after guinea pigs were injected with that the two activities are ýhe property of two
heparin was their plasma capable of detoxifying different molecular species with different heat
endotoxin and only then (lid they show hpo- stabilities. An alternative explanation is that the
protein lipase act;on. Both the endotoxin de- apparent differences m heat -tability reflect
toxifying factor and lipoprotein lipa.se were differences in the steepness of the dose-response
found in the euglobulin fraction and the lipid- curves given by the two activities; the endoto\in
rich portion of the euglobuln fraction after detoxifying activity giving a very shallow, and
delipidization. The endotoxin detoxifying and the lipoprotein lipase activity a very steep one.
lipoprotein lipase activities of the euglobulii That this is not wholly an hypothesis of despera-
both required the presence of serum albwnin for tion is seen in Table V, Experiment 2, of the
their demonstration. preceding paper. In this experiment, there was

We concluded from these observations that no difference detectable in the endotoxin de-
even though all the evidence showed that the toxifying activity of 0.5 ml, 0.25 or 0.125 ml of a
endotoxin detoxifying factor and lipoprotein euglobulin preparation. In addition, Skarnes
lipase are the same, the evidence was indirect el al. (6) found that when retlatively large amounts
and insuffic ?it. In this investigation, we at- of the endotoxin detoxifying component in
trmpted to add more evidence to the hypothesis human p)larsma were tested, after heating at 560
that lipoprotein lipase can detoxify endotoxin. for an hour, the activity appeared heat stabh.

Initial attempts to purify the endotoxin de- However, when minimal amno.,ats were compared
toxifying factor and lipoprotein I., ase by DEAE- the heat lability of the endotoxin detoxifying
Aelluiose chromatography without the addition activity was clearl) evident.

of heparin were unsuccessful (Table I). As It is obvious that despite the several and de-
Robinson (4) did for lipoprotein lipase, heparin tailed similarities in behavior of lipoprotein
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lipase and endotoxin detoxifying activity, under by substances -n piasma with surfactant prop-
widely varying conditions, there is no clear-cut erties into smaller molecular weight units, which
evidence that they are two activities of the same are then bound b- plasmna proteins. By using
molecule. Neither is the apparent difference in the J)roteolytic enzyme prona.e, the endotoxin-
heat stability of sufficient assurance that the two bound protein was digested off, followed by
activities are prolerties of different molecules. ethanol precipitation (10). This treatment
Furtht. purification of both activities is indi- restored the endotoxin activity. There seem to
cated before any conclusion should be drawn. be clear-cut differences between our rcsults ahn

The results described here and in the preceding those rept)rted by Rudbach eL al. (8)
paper (1) indicate that such purification should

be wolL onalie. SUMMARY
Initially, it was thought that lipoprotEin Fractionation of the delipidized euglobulin

lipase was responsible for the endotoxin-clearing from guinea pig px)stheparin plasma on DEAE- 4
reaction. This was based on observations that, cellulose resulted in one protein peak in the
under our experimental condtios, the cuglobu- effluent and two to three protein peaks following
Un traction from either normal guinea pig serum an NaCS-gradient. Both endotoxn detoxifying ac-
or plasma did not clear endotoxin, but the post- tion and lipoprotein lipase activity were found
heparin plasma euglobulin fraction did. Further- in the fractions prior to the application of the
more, both the endotcxin-clearing reaction and NaCl-,rad..t, if the fractions were eollected
lipoprotein lipase activity were abolished by heat. in hepar:i. Without added heparin, neither uf
It was thought that lipoprotein lipase may clear the two activities was obtained. Associated with
endotoxin by disaggregating the macromolecules both deto" - ig and lipase activities was the

in a manner similar to that described for sodium b oth unesterigiad lipase acid s a s the

dodecvl sulfate (7) or sodium deoxvcholate (8). lea rin e fatt i he
The observation that the peak I fractions c toxin-clearing realtion.

Heating the postheparin plasma euglobulin
lected ,;ithout the addition of heparin cleared frriction either had no efiect or partialiy macti-
endotoxin, but had no detoxifying or lipase ac- vated the endotoxin-detoxifying factor, but de-
tivty suggests that lipoprotein lipase is not in- stroyed lipoprotkm lipasL activity. Both un-
volvea in the endotoxin-clearing reaction. Ex- esterified fatty acid release from the erdotoxin-
tension of the same reasoning also suggests the albumin-euglobulin mixtures and the endotoxin-
clearing and detoxifying reactions are inde- clearing reaction %ere destroyed by heat
pendent.
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