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lar to those isolated from blood and other tis-
sues. Such investigations by Hardegger, Ru-
zicka and Tagmann(15) showed that the sub-
stances from non-saponifiable extractives of
aorta, serum, liver and other tissues are either
oxidation products of cholesterol or deriva-
tives of those. This is understandable, con-
sidering experiments of Borgstroem and Win-
tersteiner (16) which show how readily cho-
lesterol can be oxidized by air under condi-
tions similar to the situation of cholesterol in
blood, where it is exposed to dissolved oxygen
in the presence of solubilizing substances and
buffers at a slightly basic pH. More recent
contributions to the problem of companions of
cholesterol have been made by Fieser(11)
and Schwenk ef al.(17). The impurities may
include unknown substances other than ster-
oids. The natural companions of cholesterol,
contained in the material used in this work,
are evidently different from substances formed
when cholesterol is heated(2,3). Such sub-
stances enhance the atherosclerotic effect of
cholesterol, but the same author(12,18) has
found that i vitro oxidation of cholesterol
decreases its atherogenicity.

Summary. Feeding of highly purified cho-
lesterol to rabbits for 12 weeks resulted in
high serum cholesterol and atherosclerotic le-
sions, which appear more severe than those
obtained with commercial cholesterol. This
latter contained about 2% impurities isolated
from mother liquors after treatment of com-
mercial cholesterol with anhydrous oxalic acid
in organic solvents. Such impurities did not
produce atherosclerotic lesions when fed to
rabbits, but when given together with choles-

terol caused less extensive lesions than those
obtained with pure or commercial cholesterol.
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Tt was noted (1) that the 5-hydroxytrypta-
mine (5-HT, serotonin) content/unit of cir-
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culating blood thrombocytes was decreased in
patients with rheumatoid arthritis or other in-
flammatory states, as compared to patients
with no evidence of inflammation. Since Spec-
tor and Willoughby (2) have shown that 5-HT
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appears extravascularly early in evolution of
the inflammatory process, it was thought that
thrombocyte damage might have occurred and
that the decreased 5-HT might simply mean
that 5-HT is restored to blood less quickly
than are thrombocytes, or it might be conjec-
tured that release of 5-HT from intact throm-
bocytes had in some way been triggered with-
out equal restoration. However it seemed de-
sirable to look at groups of patients with and
without inflammatory states and with rheuma-
toid arthritis to test the ability of their throm-
bocytes to absorb 5-HT in vitro under stand-
ard imposed conditions. There was a possibly
significant decrease in amount of 5-HT picked
up by thrombocytes from blood of patients
with non-rheumatoid inflammatory diseases
and rheumatoid arthritis as compared to in-
dividuals with no demonstrable inflammation.

Methods. Three groups of patients were
studied. These were as previously defined
(3) and consisted essentially of Group A with
no evidence of inflammatory disease, Group B
with significant but non-rheumatoid inflam-
matory processes,t and Group C with unequi-
vocal active rheumatoid arthritis. Blood was
obtained by venipuncture and thromhbocyte-
rich plasma harvested by the method of Dil-
lard, Brecher and Cronkite(4). Blood vol-
ume of total sample was measured by mark-
ing the blood level on each tube and finally
filling the emptied tubes with water, measur-
ing water volume and correcting for known
volume of added anticoagulant; total volume
of thrombocyte-rich plasma obtained from the
sample was also recorded.? Four 2-ml aliquots
of thrombocyte-rich plasma were then added
to 2 sets of duplicate siliconed 25 ml Erlen-
meyer flasks containing, respectively, 0.3 ml of

t For the first time, due to chance population of
hospital wards during the study, Group B series in-
cluded predominantly acute inflammatory processes
particularly lobar pneumonia, whereas prior series
included a large proportion of chronic inflammatory
processes, e.g. chronic lung disease with secondary
chronic bacterial infection.

1 From this point on, both preparation of platelets
for biuret determination and their preparation for
5-HT measurement differed from (1) ; hence absolute
data of present study cannot be compared directly
with data pf (1).

1% disodium ethylenediaminotetroacetate
(EDTA) in 0.7% sodium chloride and either
3 ml (Set A) or 2 ml (Set B) of physiologic
saline.§ At zero time, exactly 1 ml of physio-
logic saline containing 1 pgl| of serotonin crea-
tinine sulfate (furnished kindly by Abbott
Labs) was added rapidly to flask B and im-
mediately immersed in Warburg shaker water
bath at 37°C. At exactly 6 minutes,| each
flask was instantly iced by rapid immersion in
ice bath. Contents of each flask were trans-
ferred quantitatively with iced saline wash to
iced siliconed tubes. The tubes were then
centrifuged at 5°C, 500 g, for 30 minutes.
Thrombocyte buttons were drained carefully,
and walls of tubes were wiped dry. Thrombo-
cytes were then resuspended smoothly and
disrupted in 3 ml of 0.14 sodium chloride in
0.02 M sodium hydroxide and subjected as in
previous studies(1) to 5-HT extraction and
measurement, a standard curve being carried
through each extraction procedure as previ-
ously. Thrombocyte protein content was es-

§ In the study summarized in Table IIT only, the
procedure was varied so that thrombocytes were
separated from platelet-rich plasma by centrifuging
at 500 g for 30 minutes at 5° C and resuspending
in physiologic saline; 2 ml aliquots of saline suspen-
sion were then used in each flask, plus 0.3 ml of
EDTA and 2 ml of platelet-free autologous or
homologous plasma, as indicated in Table III, and
in each flask of Set A 1 ml of saline. By this means
the effect on recovery systems of inflammatory
plasma on noninflammatory thrombocytes and of
noninflammatory plasma on inflammatory throm-
bocytes was observed.

i Despite obvious disadvantage of working in the
range of a relatively steep slope on curve(5), the
information desired concerned ability of thrombo-
cytes to absorb small amounts of 5-HT rapidly.
Amount of 5-HT added and test pericd were con-
stants selected after considerable number of pre-
liminary tests covering pericds from 1 to 30 minutes,
6 minutes was selected as time sufficient for few
normal thrombocyte-rich plasma samples (prepared
as and in amounts specified) to absorb entire added
1 ug of serotonin creatinine sulfate. Disadvantage
of the relatively steep slope of curve was mini-
mized by meticulous attention to and care in timing
of interval available for absorption of added 5-HT
by the thrombocytes. Absorption of S-HT at low
temperatures is much decreased(5) from absorption
at 37° C.
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TABLE 1. Spontaneous Levels of 5-HT in Human Thrombocytes Used in Absorption Experi-
ments of Table IL.*

Per thromboeytes from 100 ml blood

Per 100 mg of
thromboeyte pro-

Group (No. of subjects) mg protein ug 5-HT tein, ug 5-HT
A. Noninflammatory (11) 34.5 iilé’.éf 14.4 + 6.1 41.8 + 12.8
B. Inflammatory (9) 47.4 + 21.5 12.7 += 8.8 27.6 & 13.7
t,p (vs Group A) 1.645,>.05 515, >.05 2.306, <.04
C. Rheumatoid (11) 50.2 + 12.6 13.7 +- 6.6 27.2 + 12.0
t,p (vs Group A) 2.841, <.012 250, >.05 9.665, <.02
T " B) .374, >.05 294, >.05 .075,>.05

* As noted in footnote (see Methods), a difference both in technical methods used and in
composition of Group B preeludes direet comparison with a previous report(1l). Although both
(1) and the present work were designed solely for comparison of groups within the individual
study, the above data on thrombocyte proteins have absolute validity (because of a washing
step introdueed) in contrast to(1) where only comparative validity was sought.

t 8.D.

timated as before(1) by biuret determina-
tion.T A 0.7 ml aliquot of thrombocyte-rich
plasma was centrifuged at 1000 g for 15 min-
utes at 5°C, the thrombocytes resuspended
and washed in 5 ml saline, recentrifuged and
resuspended to original volume in demineral-
ized water for the determination.

Results. Table I summarizes data concern-
ing overall amounts of spontaneous 5-HT con-
tent of human thrombocytes, expressed both/
unit of blood and/unit of thrombocytes. As

Y However, in(1) a thrcmbocyte sonicate was
prepared, using entire thrombocyte sample drained
and tube-wiped but unwashed to minimize prior
thrombocyte damage. Aliquots of sonicate were
then used for determinations, precluding any op-
portunity for washing thrombocytes prior to biuret
determination. Plasma contamination was thus
minimized but present; biuret determinations on
dilute plasma samples revealed no significant dif-
ference in plasma protein levels between the 3
groups used. The nature of present study required
early division of sample into aliquots while throm-
bocytes were intact and undamaged. This reduced
sample volumes below that required for sonication.
Since thrombocytes could not be sonicated, an ali-
quot of intact thrombocytes was available for biuret
determination, and these thrombocytes were washed
carefully as noted above. Overall amount of biuret
positive material in thrombocyte preparations/100
ml of blood was thereby lessened although com-
parative relationship between Groups A and C of
(1) and of the present study was essentially un-
changed. The composition of Group B in present
study differed from (1) in inclusion of more acute
inflammatory states, so the A to B relationship
cannot be compared between series.

in previous studies(1), the amount of 5-HT/
unit of blood was uniform in the 3 groups.
Amount of thrombocyte protein/unit of blood
was increased above noninflammatory Group
A levels in the rheumatoid Group C, however,
so that the 5-HT content/unit of thrombo-
cytes was decreased (p<C.02). A correspond-
ing decrease in the inflammatory Group B ap-
proached but did not reach significance (p<
.04). This was in contrast to corresponding
findings in (1) where the inflammatory Group
B also was decreased (p<C.02) and may re-
flect the inclusion of more acute inflammatory
processes in Group B of present series, as pre-
viously noted.

Table I summarizes data which consti-
tuted the chief objective. Expressed as sero-
tonin creatinine sulfate (in contrast to Table
I data), column 2 of data suggests that throm-
TABLE II. Absorption by Thrombocytes of Sero-

tonin Creatinine Sulfate Added to Thromboeyte-
Rich Plasma.

ug serotonin

creatinine

sulfate ab-

mg thrombo-  sorbed, of 1
cyte protein/2  ug added to

ml thrombo- 2 ml thrombo-

Group cyte-rich plas- cyte-rich plas-
(No. of subjeects) ma aliquot ma aliquot
A, Noninflammatory 1.84 + 441 72 + .22
(11)
B. Inflammatory (9) 1.96 + .91 44 + 27
t,p (vs Group A)  .354, >.05 2.568, <.02
(. Rheumatoid (11)  1.96 4 .53 b2 + .24
f, p (vs Group A)  .578, >.05 2.131, <.05
(7 B) .031,>.05 .688, >.05

t 8.D.
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TABLE 111, Effeet of Non-Autologous Plasma on Absorption by Thromboeytes of Serotonin
Creatinine Sulfate.

mg thromho-

Donor of 2
ml plasma

ug serotonin

mg thrombo- creatinine sul-

cyte protein  c¢yte protein/ /recovery fate absorbed

Thromboceyte donor /100 ml blood  recovery flask flask of 1 ug added
A (Noninflammatory) 25.6 1.71 A .490
» g B .392
B (Inflammatory) 63.5 2,14 B 207
" " A 164
¢ (NoninHammatory) 25.1 212 C .688
b ” n .598
D (Inflammatory) 41.5 1.36 D 146
5 (Noninflammatory) 34.1 1.85 E .682
” " F .589
I (Rheumatoid) DT 211 F 282

bocytes from patients with both non-rheuma-
toid and rheumatoid inflammatory states ab-
sorbed serotonin creatinine sulfate less com-
pletely than did thrombocytes from patients
with no evidence of inflammation, although
the added 5-HT/ml plasma was the same in
all groups, number of thrombocytes /flask was
essentially equal in all groups. and time inter-
val for absorption was rigidly controlled. The
decrease was probably significant (p<<.02) in
the inflammatory Group B and possibly sig-
nificant (p<C.03) in the rheumatoid Group C.

Table TI1 shows the effect of non-autolo-
gous plasma on absorption by thrombocytes
of added serotonin creatinine sulfate. Ab-
sorption of S-HT by inflammatory thrombo-
cytes showed the usual lesser value on com-
parison with noninflammatory thrombocytes
when in autologous plasma. When plasmas
wete reversed so that homologous but not au-
tologous plasma was added to thrombocytes,
some depression of absorption of 5-HT was
noted. However, the effect of inflammatory
plasma on non-inflammatory thrombocytes
and of noninflammatory plasma on inflamma-
tory thrombocytes was essentially the same.
The noninflammatory plasma did not improve
the ability of inflammatory thrombocytes to
absorb 5-HT. In presence of inflammatory

plasma, noninflammatory thrombocytes were
still able to absorb 5-HT in greater amounts
than could the corresponding inflammatory
thrombocytes in autologous plasma.

Summary. Under controlled in vitro con-
ditions (involving equal numbers of human
thrombocytes in autologous plasma to which
was added an amount of serotonin creatinine
sulfate that could be absorbed completely by
a few normal specimens in the limited time
period allowed), a possibly significant de-
crease in absorption of serotonin was noted
with thrombocytes from patients with non-
rheumatoid inflammatory states (p<C.02) and
with rheumatoid arthritis (p<.05), as com-
pared to individuals with no demonstrable in-
tlammation.
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