UCRL 8049

UNIVERSITY OF
CALIFORNIA

Radiation
F abomjm.ﬁ

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

J
THE EFFECT OF EPINEPHRINE ON

SERUM LIPOPROTEINS

BERKELEY, CALIFORNIA



DISCLAIMER

This document was prepared as an account of work sponsored by the United States

' Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not’
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



. UCRL-8049
Biology and Medicine
UNIVERSITY OF CALIFORNIA |

Radiation Laboratory -
.Berkeley, California

~Contract No.- W-7405 -eng-48

" THE EFFECT OF EPINEPHRINE ON SERUM LIPOPROTEINS
' " ‘Wei Young and Thomas. L. Hayes '
: N:o‘vembe,r‘ 21, 1957

Printed for tﬁe U. S. Atomic.Energy Commission



2. | “UCRL-8049

‘THE EFFECT OF EPINEPHRINE ON SERUM LIPOPROTEINS
"Wei Young and Thomas L. Hayes

:Donner. Laboratory of Biophysics and'Medical Physics
v o University of California, Berkeley, California ’

‘November 21, 1957

- ABSTRACT

Epinephrine injection has been shown to produce a two to ten fold
increase of the higher '5f classes of serum lipoproteins.in the rabbit. The
previously observed elevation of serum lipids was confirmed.

- The hyperhpoprotelnenna following epinephrine injection appears
at about.the same time as in certain conditions of stress.
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Intr oductlon

There is conmderable ev1dence 1mp11cat1ng the sympatho -adrenal

-system in lipid metabolism. Hemi- symf)athectomy has been shown to alter

the fat content of the denervated tissue, and the importance of epineph-
rine in the mobilization of fat to the liver has been demonstrated. Kaplan
and Gort have shown that the injection of epinephrine into dogs produced an
elevation of serum phospholipid, total cholesterol, ‘and esterified fatty acids
within 24 hours: 5 The lipids returned to pre-injection levels within 48 hours
after a single injection, but the hyperlipemia could be maintained for as

: long as’ 8 days by the dally injection of eplnephrlne

Dury has recently published studles on the effects of eplnephrlne on

‘l1p1d partition in the rabbit. 6 He reéports elevated levels of certain serum '

lipoproteins. f0110w1ng epinephrine projection and suggests that epinephrine
may stimulate the mobilization of triglyceride from fat depots and their
transport in the form of macromolecules of the blood.

. The-serum. 11poprote1ns represent an 1mporta.nt part of 11p1d metabohsrn
and have been studied extensively, particularly in their relationship to
atherosclerosis. l Also, elevated serum 11poprote1n levels have been shown
following total-body x - -irradiation, 8 1local 1rrad1at10n, burn shock, 0 and
extensive bleeding. 11 The hyperhpoprotememla shown in these stress con-
ditions' could be due in part to an increased level of c1rcu1at1ng eplnephrme

Because of the prov‘en effect of ep1nephr'1ne on lipid metabohsm and
because of the observed elevation of serum lipoproteins in certain stress
conditions, an investigation of the effect of ep1nephr1ne on serum 11poprote1ns

-was undertaken.
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. Materials and:Methods

New Zealand White rabbits of 2 to 4 kg body weight were used. Ep-
inephrine in peanut oil (Parke Davis, 2 mg/ml) was injected (0.5 mg/kilo)
intramuscularly every 6 hours for 1 day (i.e. 0, 6, 12, 18, 24 hours) in the
first series of animals, and 0.3 mg/kg per day for 6 consecutive days and
0.6 mg/kg for another 7 days in the second series. Equal volumes of peanut
oil were used for control injections. Heparin (Lederle-American Cyanamid
“Co. 100 mg/ml) was given to two animals in a single dose of 10 mg intra-
venously. . Blood samples were taken just prior to the injection of epinephrine
for that day. .Serum lipoproteins were analyzed according to the procedure
described by delalla and Gofmanl2 and Hewitt and Hayes. 11 The serum
lipids were extracted with methanol ethyl ether, the lipids separated
chromatographically on a silicic acid column, and the fractions analyzed by
infrared spectrophotometry. : :

‘Results

Effects of Epinephrine Administration on Serum Lipoprotéin Concentration

There is no immediate change in lipoprotein levels following the in-
jection of epinephrine in oil, but at about 18 hours the Sf 30-100 and 100-400
classes begin to increase in the serum and reach a maximum at about 2 days
in the first series of animals, and at 6 to 14 days in the second .series. The
general effect of epinephrine injection is to increase the higher Sf classes
{Sf 30-400) of lipoproteins, as much as 2-to 10 fold, while the lower Sf
classes (Sf 0--30) show little difference from the controls. Elevated con-
centration of these lower Sf classes was observed in both control and treated
- animals, presumably owing to some other factor than epinephrine--probably
the peanut oil. .The results are shown in Figs. | and 2.

Effects of Epinephrine i_rﬂrvSerum' Lipids

The serum lipids of four rabbits. of Series 2 were determined by
infrared analysis 3 pefore and 6 days after the beginning of treatment. The
largest increases were found in the triglyceride and phospholipid.fractions.
 Free cholesterol and free fatty acids. were also significantly elevated. The
results are shown in Table L , o :

The Effect of Heparin in Epinephrine-Induced Lipemia

Heparin clears the alimentary Ii-pemia14’ 15 25 well as radiation-
induced lipemia.,g_ and in both cases it appears to involve an alteration of
lipoprotein distribution. The blood chemistry shows a decrease of
triglyceride accompanied bY a release of free fatty acids, suggesting a
lypolytic action of heparin. 6,17 It was of interest to know if heparin had
the same effect on adrenalin-induced lipemia. - Ten mg of heparin was given
intravenously to two rabbits at the fourteenth day of epinephrine-induced
lipemia. Blood samples were taken just prior to and at 40 minutes after
‘the heparin injection. Table II indicates that heparin administration de-.
creased the higher Sf classes of lipoproteins and increased the lower Sfclasses.
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Fig. 1. Effect of epinephrine on the higher Sf classes of serum

lipoproteins. Epinephrine (0.5 mg/kilo) given every 6 hour:
“for 1 day. : . '
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Fig. 2. Effect of epinephrine on the higher:Sf classes of
lipoproteins. Epinephrine (0.3 g/kilo) daily for 6 days
- followed by epinephrine (0.6 mg/kilo) daily for 7 days.
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“Table I

Serum lipid changes after epinephrine injection

Animal Day = Triglyceride Fatty:Acid - Phospho lipid Unesterified

(mg%) :  (mg%) (mg%) cholesterol
v o - S - (mgh)
22 o 55.4. - 19.2 127 42,9
(control) ¢ 555 19,0 . . 695 286
24 0 - 50.5 . 2007 69.0 ,  15.8.
o | 97.0 ~ - 322 179:2 " 35.8
25 -0 576 20,0 - 794 34.4
| 6 225.4 5.1 - 193.2 86.7
26 o0 - 482 203 . 66l . 256
6 823 . 319 960 32,3
Table I

The act1on of heparin (10 mg IV) on the ep1nephr1ne 1nduced
hyperhpoprotelnen'ua ' :

: Lip opr oteins "(S‘f)

Rabbit  5-15  15-30 30-100 100-400 T.G, F.A.

“mg % mg % wmg % . mg % mg % mg %
21 pre 10 5 57 44 I
post 40 5 5 , 5
25 pre 45 23 105 180~ 637 43

post 91 32 - 52 20 263 126
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- This supports the previously suggested theory of transformation of7 hlpo-
proteins of higher flotation rates to lipoproteins of lower Sf:-rates.
‘Table 1l also shows that there is a decrease of tr1g1ycer1de and simultaneously
an increase.of free fatty acids, as previously noted in other types of lipemia.

" Discus sion

The observatlons described above conflrm the report by Dury that
certain serum lipoproteins increase in concentration following the injection
of epinephrine. The rabbits receiving 2 mg/kilo eplnephrlne over a l-day
period gave a more pronounced response than those receiving 0. 3 or 0.6
mg/k1lo daily (Series 2). In every case the hyperlipoproteinemia was not
apparent until 18 hours or more after the commencement of treatment. This
delay in the appearance of large amounts of lipoprotein in the blood is similar
to that seen in stress conditions, 10, and is in contrast to the very early
elevation of blood sugar following eplnephrlne 1nJect1on or irradiation,

It seems posmble that .the 1eve1 of c1rcu1at1ng ep1nephr1ne plays an
important role in the production of hyperlipoproteinemia under conditions
of stress. This work also suggests that elevated levels of circulating
ep1nephr1ne should be considered as .a p0551b1e cause of chron1ca11y elevated
serum ‘lipids and lipoproteins. :
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