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This reoort conprises two experwﬁnn;a1 studies, whlch are briefly

summarized below@and are each bein repared for urnal publication
in the near future. é;
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Blood Plasca and Whole Red Blood Cells in Various Part of the Circula-

tion of Anesthetized Dogsy\by H. P. Schwarz,’ J. %plt?nr “and L Drelsbgzﬁ\
) S —

2. Effect of Norepinephrine on the Phospholipid Composition of Blood

Plasma. The results of these experiments are shown in Table I. Table I

demonstrates that differences of phospholipid levels in the plasma exist-

ed already in different parts of the circulation vrior to the infusion

of epinephrine. Thus significant increases (p<« 0.01) of phosphatidyl-

ethanolamine, phosphatidylglycerol, phosphoinositides, and sphingo-

myelins in plasma from the sagittal sinus over that of arterial plasma

are demonstrated. There was only a comparable increase of sphingo-

myelin in the plasma from the hepatic vein over the arterlal plasma

noted before the norepinephrine application.

A‘D A

The norepinephrine infusion caused a very significant increase (33%)
of phosphatidylglycerol and rather slight elevation of phosphatidic
acid in the plasma from the zocrta. Plasma samples taken: after the
infusion showed elevation of phosphatidylethanolamine, and sphingo-
myelin as well as lesser increases of lecithin, phosphoinositides
and alkyl ethers across the brain.

b. Effect of Norepinephrine Infusion of the Phospholipid Composition
of Whole Red Blood Cells. (Table II). Comparison of Table I and Table
1T demonstrates that while the lecithin content of the whole red cell
is below that of the blood plasma, other phosphatides such as phospha-
tidvlglycerol, phosphatidic acid, phosphatidylethanolamine and phospha-
tidylserine are three to over ten times greater in the red blood cells,
é This finding extensively investigated first in this laboratory has
imvortant implications, one of them*being greater amounts of the small
individual phosphatides available for the analyses.

Y

Analyses of tha samples from different parts of the circulation showed

sagittal sinus already »rior to the norepinephrine infusion and that a
similar slevation of nhoswhatidylglycerol across the nlanchniC'area A]
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5 existed at that time. The norepinephrine infusion caused a very sig-
nificant elevation of phosphatidylglycerol by almost 40% in the red
blood calls from the aorta. There was, however, no change of that
phospholipid across the brain and the splanchnic area following the
norepinephrine infusion.

T

?fJ}ﬂﬂuxgﬂmﬂioid Comwosition of Blood Plasma, Whole Red Cells, and
——%Ghosts" from Control Volunteers, Persons with Sickle Cell Disesase -

without Crisis and in Crisis,bv H. P. Schwarz,(M. Dahlka), and L.
] Dreisbach. This study was cqpried out in heparimigedblood from
‘ healthy adult volunteers, adult patients with sickle cell disease,
proven by hemoglcobin electroph{resis on cellulose acetate and samples
taken during crisis consisting of visceral, bone or muscle pain last-
ing for more than 48 hours and reguiring hospital visits or hospitali-
zation. The size and hemoglobin content of the erythrocytes as
determined by the Coulter Model S were within normal range. The
preparation of the samples and analytical techniques were described
in previous reports. The results of the investigation are summarized
in Table III.

a. Changes of the Phospholipid Composition of the Blood Plasma in
Sickle Cell Disease with and Without Crisis. Comparison of the phos-
pholipid values of sickle cecll cases .without crisis with those of
healthy controls shows a slight lowering (p < 0.05%) of the total

lipid phosphorus and lecithin figures, as well as a more significant
increase of thes plasmalogens in the patients without crisis. In
sickle cell crisis a very significant increase of phosvhatidvlglvcerol
in the plasma is demonstrated. The elevation amounted to 27% of the
value of the control GPG or 46% of the fiqure found in the cases without
crisis. There was, furthermore, a quite significant increase of phos-
phatidylserine in the plasma of the crisis patient. ILowering of total
phospholipids and lecithin, as well as increase of plasmalogens was of
about the same magnitude in crisis or without it.
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b. Phospholinid Composition of Whole Red Blood Cells in Sickle Cell
Disease Without and With Crisis. Comparison of the phospholipid values
of healthy controls with those of sickle cell patients without crisis
shows a slight decrcase of lecithin and serum plasmalogen of the whole
red blood cells. Study of the values from cases in crisis indicate
somewhat higher lecithin figures, besides slightly lower phosphatidyl- .,
ethanolamine and phosphoinositide afd slight changes of the plasma-
logens. The very significant increase of phosphatidylglycerol noted

in the plasma of sickle cell crisis patients, however, did not occur

in the whole red blood cells from these cases.




‘c. Phosoholipid Composition of "“Ghosts" from Healthy Controls,
Patients with Sickle Cell Disease Without Crisis and in Crisis.
Study of the values of phospholipids in "ghosts" from healthy
normals shows that 60 to about 66 per cent of most of the in-
dividual phospholipids are contained in the "ghosts". The highest
amounts in the membrane ("ghosts"), about 75%, is shown by phos-
phatidylserine and the lowest - 57% by phosphatidylglycerol. 1In
cases of sickle cell disease without crisis, the amounts of certain
phosvholipids (phosphatidylethanolamine, cardiolipin, phosphatidyl-
serine, vhos»hatidic acid) in the "ghosts" increased significantly
with phosphatidylserine in the membrane amounting to about 9%% of
the quantity contained in the whole ervthrocytes. As an excepntion
only phosovhatidylglvcerol, sphingomyelin, and serine plasmalogens
were found lower in the “ghosts" of patients not in crisis.

The elevation of the individual phosphatides bound to the membrane
similarly was noted in crisis patients. Even phosphatidylglycerol
found below the control level in the patients not in crisis in-
creased significantly in the "ghosts" under crisis conditions.

Only sphingomyelin remained at a lower level under these conditions.

Pavers Published in 1974

1. H. P. Schwarz, L. Dreisbach, and J. Spitzer. The Effect of
Hemorrhagic Shock on the Phosvholipid Composition of Blood Plasma
in Anesthetized Dogs, Proc. Soc. Exper. Biol. Med. 145, 57 (1974)

2, B. D. Polis, E. Polis, H. P. Schwarz, and L. Dreisbach. The
Effect of Cold on the Composition of Phospholipids of the Blood
Plasma of Healthy Athletes, Proc. Soc. Exper. Biol. Med., 145,

73 (1974)
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m TADLE I1L
:
3 Phospholipid Composition of Plasma, Whole Red Blood Cells and “Ghosts" from
3 Control Volunteers and Persons with Sickle Cell Disease - Without Crisis and in Crisis
PLASMA CELLS NGHOSTS"
Control }|Sickle Cell Patients Control | Sickel Cell Patients Control | Sickle Cell Patients
Without Without Without |
Crisis In Crisis Crisis In Crisis Crisis In Crisis
Number of Cases 7 5 S k] 7 5 7 7 5 1 7
Total Lipid Phosphorus 206259 |1828+598€| 182724084 13906141 | 3942£158 403066 2540+63 | 254770 26523243
ecithin - 143268 |1231£36%€| 118722339 h472:25 | 13352 373€ [1597458P¢ 951£38 | 983154 999 £24
-rhosphatidylethanolamine = 25& 1 27+ 3 29z 2 351£12 | 388z 11 340x 3P¢ 225+ 5 | 280% 33€ { 2511 62Cs°
Phosphatidylserine 11+ 1 11x 1 17+ 2besad| 1825 5 | 198: 5 185% 4 138+ 4 § 191z 6%¢ | 183 43¢
Cardiolipin 21z 1 20z 1 22x 1 71+ 3 80 2 78 2 62z 1 155 6 T4s 22 8
Fhosphatidic Acid : 90,3 8+ 2 12+ 1 156 3 | 1672 5 149+ 5 95+ 5 | 143z 3¢ | 1333 379
Phosphatidylglycerol - 30+ 1 26+ 2 38+ 17992 1034 2 | 95+ 6 LV AR e 50 2§ Sla 2221 832 5%%
Phosphatidylinositide 6lx 2 65+ 5 66+ 3 175%11 | 202x 7 1542 9bc 1102 5| 120+11 110% 2 ;
Inorganic Phosphorus 9z 1 8+ 1 11 1°€ 18z 2 23% 3 22 3 14z 2 12 1 16% 1
X-2 9:0.4) 6% 1°5f 1ps 1P¢ 14 2| 19% 5 21s 2 141 ]° 12+ 3 13+ 1
Alkali Labile Unknowns 8% 1 4y 124 7+ 1 10z 1 19+ 28¢ | 144 18d 10+ 1 7 1 3% 1
Choline Plasmalogen »  37x 3 32+ 1 33z 1 1722 5 | 1372 23¢ | 155: 38C.bcf 1234 7 | 101 4%C | 124:.5 4
Ethanolamine Plasmalogen 23z 1 V54175 16+ 12¢  l166x14 | 1821 14 212147 1100: 4 93z 7 133: 73C.8
Serine Plasmalogen 132 1 | 10 13¢| 104 126 56+ 3| 32&¢ 72¢ | 62+ 6Pd 39: 2| 192 23¢ | 334 3¢
Unknown Plasmalogen 8z 1 Lt wua I 21z 2 142 3 19+ 5 11z 1 8x 1 8x 2
Sphingomyelin 298+ 9 | 314x 8 2894 4bd 679x14 | 662+ 18 64919 L11s1l | 340415%C | 3601379
Acid Labile Unknowns SR R 9z 2 1141 30+ 3 252 5 97& 5 19 3 11 28% 11s 2%°
‘lkyl Ethers U 37: 1 149+ 5 | 156+ 3 147+ 6 90s 7| 58+ 634 | 63: 28¢
aControl versus sickle cell

bgickle cell no crisis versus cickle cell in crisis
€n<0,01% AES
Q..aha.ONN

€n £0.05%




