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Th~s report comp rises two experimental studies, which are briefly
4 ~~~ su~mari~ed belo.~~and are each hem pre~pared for urnal ublication

i te ne~~~f~~u:e. ø~Effect ot a ~oiric~ hrine I~iiusiOn o~ Dho~o1ioli~id Corr~osit]o~ of
Blood Plas~tji ~ id Whole Red Blood Cells in Various Part of the Circula-
t ior i  o f A ~~~s-het ized Dogs~ b y H  P Sc1’~ ar,~~ ~~~~~~~~~~~~~~~~~~~~~~~~~

a. 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 p lasma exist—
ed already in different parts of the circulation prior to the infusion
of epinephrine. Thus significant increases (p.~. O.Ol) of phosphatidyl—
ethanolamine, phosphatidyiglycerol, phosphoinositides, and sohingo—
mveiins in plasma from the sagittal sinus over that of arterial plasma
are demonstrated. There was oniy a comparable increase of sphingo—
rnyelin in th3 plasma from the hepatic vein over the arterial plasma
noted before the norepinephrine application.

The norepinephrine infusion caused a very significant increase (33%)
of phosphatidyiglycero l and rather slight elevation of phosphatidic
acid in the plasma from the aorta . Plasma samp les taken after the
infusion sho~’ied elevation of phosphatidy lethanolamine , and sphingo-
myelin as well as lesser increases of lecithin, phosphoinositides
and alkyl ethers across the brain .

b. Eff ect of Norepinephrine Infusi.on of the Phospholipid Composition
of Whole Red Blood Cells. (Table II) . Comparison of Table I and Table
XI demonstrates that while the lecithin content of the who~le r~d cell
is below that of the blood plasma , other phosphatides such as phospha—
tidyiglycerol , phosohatidic acid , phosphatidyleth anolamine and phospha-
t idylser ine  ar’~ three to over ten times greater in the rod blood cel1~.
This finding extensively investigated first in this laboratory has
imoortant implications, one of theiwbeing greater amounts of the small
indivic1i~a1 phosphatidcs available for the analyses.

~~~]y~ e~3 of the s~tmp i.es from different parts of the circulation showed
titaL oho~’*h;tic1y1q1yceroi and phosphatidic acid were elevated in the
saqi tta l  sJn u s  already ~-~:ior to the norcpinephrine i n f u s i o n  and that a
i~i~~i1ar ‘~1evation of nho~~hatidy1g 1ycerol across the splanchnic area
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existed at that time. The norepinephrine infusion caused a very sig-
nificant elevation of phosphatidyiglycerol by almost 40% in the red
blood c~11s from the aorta. There was, however, no change of that
phospholipid across the brain and the splanchnic area following the
norepincphrine infusion.

~~~~~. ~~~~osoholi~~id  Com~ osition of Blood Plasm a, Whole R~d Cells, and

~~~~~~ nosts” from Contro l Vo lunteers, Persons with Sickle Cell Disease —

withouc Crisis and in Cri~~is,~~y H.P Schwarz ,~~~~ Da,~~~~~ and L
Dreis~ach. This study was c4~ried out in hepar i ed-~~1ood from
healthy adult volunteers, adu\t patients with sickle cell disease,
proven by hemoglobin 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 requiring 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 cell cases without crisis with those of
healthy controls shpws a slight lowering (p<O.OS%) of the total
lipid phosphorus and lecithin figures, as well as a more significant
increase of the plasmalogens in the patients without crisis. In
sick le cell crisis a very sig~~ fi cant incr ease of phosohatidvlglvcerol
in the plasma is d emonstrated. The elevation amounted to 27% of the
value of the control GPG or 46% of the figure found in the cases without
crisis. There was , furthermore, a quite significant increase of phos—
phatidylserine in the plasma of the crisis patient. Lowering of total
phospholipids and lecithin, as well as increase of plasmalogens was of
about the same magnitude in crisis or without it.

b. Phospholipid Composition of Whole Red Blood Cells in Sickle Cell
Disease Without and With Crisis. Comparison of the phosoholipid values
of healthy controls with those of sickle cell patients without crisis
shows a slight decrease 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 a~d slight changes of the plasma-
logens. The very significant increase of phosphatidyiglycerol noted
in the plasm—i of sickle ccii crisis pat ien t s, however , did not occur
in the whole reel blood cells from these cases. 
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c. Phospholipid Composition of “Ghosts” from Healthy Controls,
Patients with Sickle Cell Disease Without Crisis and in Crisis.
Study of the values of phosoholipids 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 h-ighest
amounts in the membrane (“ghosts”), about 75%, is shown by phos-
phatidylserine and the lowest — 57% by phosphzttidylglycerol. In

• cases of sickle cell disease without crisis, the amounts of certain
phosoholipids (phosphatidylethanolamine , cardiolipin , phosohatidyl-
serine, ohos’hatidic acid) in the “ghosts ” increased significantly
with ohosphatidylserine in the membrane amounting to about 96% of
the quantity contained in the whole erythrocytes. As an exception
only phosphatidyiglycerol, sohingomyelin, and serine plasmalogens
were found lower in the “ghosts” of patient5 not in crisis.

The elevation of the individual phosphatides bound to the membrane
similarly was noted in crisis patients. Even phosphatidyiglycerol
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.

Pacers Published in 1974

1. H. P. Schwarz, L. Dreisbach, and 3. Spitzer. The Effect of
Hemorrhagic Shock on the Phosoholipid 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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