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Frank T, Pierce, Jr, and David Kritchevsky
Division of Medical Physics, Donner Laboratory
and the Radiation Laboratory
University of California,

Berkeley L4, California

“March, 1952

INTRODUCTION

A cohtroversy exists as to the effect of inositol and other lipotropic agents
on serum cholesterol levels and atherbsclerosis in humans and animalé,1 There is
no general agreement that these agents lower serum cholesterol-levels_or exért
an inhibitory effect on the development of atherosclerosisl° Dotti, Feich énd
Ilka2 report an inhibition by inositcl éf the expected rise in serum’phospﬁq-
lipids énd cholesterol following cholesterol feeding in the rabbit; On thekﬁhEr‘
hand Broun et a13 mllenbogen and Kenda1149 and Moses5 flnd no effect of 1n031tol
on serum llplds follow1ng cholesterol feed;ng.;n rabblt_s° These latter authors
also report no influence of inositol_bnﬂtgé:dgvéiopment.of:atherosc133031s in
the cholesterol fed rabbit; | - | o :

Gofman et al. have described‘a speétfum of iipoproteinsrinltbe serum of
humans and animals6?7?8° The lipoproteins are described using.flotation rétes
(Sf) in ﬁhe ultraéentrifuge and the spegtr@m of lipoprbteins found in'humanvanqv
animal sera inCludes_lipéprotein species from Sf 2 up to;sf AOQQOO;(Sf 40,000
representschylomicroris)° The spectrﬁm‘of lipoproteinsvaccounﬁs_for all the
lipids found in serum, gnd any reduction or;increase_ih.serum lipids is.re‘==

flected . in a reduction or increase in cne or many species of lipoproteinso

% This' work was supported in part by the U, S. Publlc Health Service and. by the
U, S. Atomic Energy Commission, ,



UCRL-1743
=3= ’
‘Consequently any effect of inositol on the cholesterol and phosphollpidvlevels
of the cholesterol fed rabbit must be reflected by an alteration in all or a
part of the lipoprotein spectrum, . |
One class of lipoproteins, the S¢ 12-20 class, correlates well with athero-
sclerosis in the rabbitge In the human, two classes of lipéproteins9 the Sp 35-
100 class, correlate well with atheroscleroslsloo Thefevis'some residual correl-

ation between atherosclerosis and lipoprotein classes from S¢ 20 to Sg 100 in the

rabbit and it is doubtful if any specles dlfference eXJSts betWeen rabbits and
human39° |

The normal rabblt fed cholesterol rapldly develops large quantities of all
classes of llpoprotelns After large quantities of llpoprotelns have appeared
in the serum follcw1ng cholesterol feeding, they gradually dlsappear follOW1ng
cholesterol w1thdrawal

- In view of the above considerations, the effect of lgbsitol on the rate of -

developheht>of vayioué#classes of lipoprotelns duripg cholésterol féeding_in the
rabbit was invéstigatedqf Experiments»were:perfﬁfmed.tpldépérmiﬁe'the rate of |
disappearanée.of lipOproﬁeins of varioﬁs,cléséeé;followiﬁglchblesterol withdrawal,
and to determine theteffect of inoéitol_on-this rate Qf.qléappéafanceo

The experiments deséribed herein wére‘undertakeh ésl"?ilot“ experiments to
give a general insight:intd the problems involved in‘carrying out such feéding

studies, 1t would be necessary to extend this'work‘with a large number: of

animals before any definite_conclusiéns could be inferred from the results,

» ' METHCDS
Female rabbits of the New Zealand White Strain, weighing between 2,5 _a_.nd'
3.0 kg, were used in all experiments, One gram of cholesterol was dissolved in
5 ce, of Wesson Oil by gentle heating, and mixed with 100 gms. of Albers Famllv

Style Rabbit Pellets. The rabbits were given this food and water ad libitum
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during the cholesterol feeding experiments, Inositol was added to this food or
to non-cholesterolized rabbit pellets to make a l,O.gm percent mixture during
inositol feeding procedures, |

Two rabbits were fed cholesterol and inositol centeining food for 28 days
(Group A), and 2 rabbits received cholesterol conﬁeining food only for 28 days
(éroup B), Atvthe end of this time the 2 rabbits comprising Group A were sacri-
ficed and the degree of aortic atherosclerosis determined,‘

The two rabblts fed cholesterol food only for 28 days (Group B) were put on
1n051tol containing food at this time and cholesterol was withdrawn, After 42
days (70 days from the start of the experlment) they were’ sacrlflced and the
degree of aortic atheroscler051s determlned ]
Blood specimens were obtained at frequeﬁt'iﬁtefvals‘as.indicated in Tables

T and II, and analyzed for the Sg 5‘15»"15“30A 30-100 and 100-400 classes of

lipoproteins u31ng the ultracentrlfugal technlque of Gofman et al6

Tables I and 1T summarlze the chaﬁée_ llpoprotelns found in the feeding
regimen used, The changes found in’ feedlng cholesterol and 1n051tol similtane-
ously are shown in:Table I, and the effects of feedlng eholesterol alone are
shown in the flgures up to Day 28 1n‘Tablev;1° Tab;e_II also shows the changes
in lipopretein.classee found after steppiné chdlesterol ane etarting inositol
feedingo It can,be'seen‘thaﬁ controiiieveie of lipepfqteéns‘ﬁere reached by Day
70 in both rabbits receiving inositoi%(@roup B). o

‘There.is‘no sigﬁificant differeﬁce.begweep_ﬁheﬂratevpf development of the
various‘lipoprotein classes betweenvthe'animals fed'both‘cholesterol andvinositol
and cholesterol alone, Data from a i;fgé eeries,of‘fabbits fed cholesterol shows
a similar rate of dewelopment of lipOpreteins_in the serum99 and there is no

evidence in the two animals fed inositol and cholesterol that any retarding



TCRL-1743
=5
effect on the appearance of lipoproteins can be ascribed to inositol,

Data presented in Table III show the rate of disappearanqe of serum lipqprqe
teins followihg cholesterol withdrawaiq These data are représehtétive-gf results
obtained in this laboratory using a.large nunber-of animals™ .

There is no significant difference in the rate gf d;sappearqnqe of;lippprofﬂ
teins following cholesterol withdrawal in rabbits fed inositol when compared with
feeding plain foed,

At thé end of the feeding regimens, the animals were sacrif@qed by air embo-
lism, The thoracic aortas were. removed, and atherosclerosis_graded macroscopi-~.
cally on a scale of 1+ to 54, with 5+ being most severe atherosclefotic disease,
The two animals fed cholesterol and inositol (Group A) showed 3+ and 4+ aortlc
dlseaseo This’ amount of alheroscleros1s is within the normal limits followmng
cholesterol feeding for 28 days. The two animals maintained on inositol following
cholesterol withdrawal .(Group B) both showed 3+ atherosclerotic disease, This
amount of atherosclerosis is within the normal limits following a 42 day period
of cholesterol W1thdrawal subsequent to a 28 day period of cholesterol feedlng°

It has been reportedl2 that 31multaneous feedlng of cholesterol and ethyl
alcohol results ;n lowering of serum qholesterpl levels, In view of the fact '1
that ethyl ;lcohol may impair iivef function Which might lead to such lowering;%
it was considered of interest to détermine the effect of é higher primary'aléobdl
when fed together with'cholesterolo For this experiment octadeéyl.alcohol.was

selected for assay as to ité effect on serum lipoproteins with and without Cﬁol=
esterol feeding in the rabbit, Odtadécyl aicohol was dissolved in éther>and
.poured over rabbit pelleﬁsvto make a 1 percent'cbntaining mixture, and the ether
evaporatedo The rabbits were malntalned on this diet with or without choles-
terol food. for two weeks One normal rabblt (Rabblt 7) was fed octadecyl alccohol

(1 percent) on rabbit pellets alone; one normal rabbit (Rabblt 8) was fed octa-

decyl. alcohol (1 percent) and cholesterol (l.percent)-iood (no Wesson 0il); and
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a third rabbit (Rabbit 9), which had been fed cholesterol food (ne Wesson 0il)
for 2 months, was started on 1 percent octadecyl alcohol and lipercent chol-
esterel containing food,

In the normal rabbit fed octadecyl aleohol, no lipoprotein changes were
observed, In the rabbit fed cholesterol and oétadecyi alcohol, there was a
rapid development of all classes of lipoproteins developing at a ratelnot sig-
nificantly different from that observed with the cholesterol - Wesson 0il diet°
The rabbit fed chelesterol for 2 honths shGWed changee in serum lipoproteins
after the start of octadecyl alcohol: and cholesterol focd similar to those
observed upon initiation of Wesson 0il feedlngo These data are presented in
Table IV. It has been observed in th;s laborapory.that Wesson 0il, or other
fet, accelerates the rate of aevelop@edﬂeofieefum lipoprbteins following chol-

AP

enheimer have pointed out that

esterol feeding in rabbits. Stettenhgfw

deuteronoctadecyl alcohol is converte Jtoldeuterostearlc aC1d ln the gut, and
this fact mlght explaln‘the‘flndlng i w1thioctadecyl alochol feedlng in

these experiments,

CONCLUSIONS

Yoaod

1. Two rabbits fed inositol and cholesterol developed all classes of serum

lipoproteins at the same rate as controls fed cholesterol oniy.

2, Two rabbits who had developqu}erge:guantlt}es.of»all classes of lipo-
proteins'foilowing cheleeterol feediné:%eéefﬂeken“off.cholestenpl.food and put on
inogitol containing food, The rate-ofhaisééﬁearance ofilipoproteins from the
serum of rabbits on a diet of 1n031tol plus normal food was no dlfferent from the
rate of disappearance of these llpOpPOtelnS from the serum of cholesterol pre-fed

rabbits maintained on normal food alonen

3. Octadecyl alcohol feeding was: Wlthout effect on the lipoproteins of a
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normal rabbit, In a rabbit simultaneously fed cholesterol and octadecyl alcohol
thére was a rapid'developmentvof ail classes of lipoproteins.. In a rabbit fed
cholesterol for 2 months prior tb octadecyi alcohol feeding there was a rapid inm
crease in all classes of lipoproteins following feeding of the alcohol, These
results are similar to those obtained with any fat,
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| MEET

Efféct of cholesterol plus inositol feéding..:.
on serum lipoproteins in rabbits (Group A).

Serum Lipoproteins, mg. %

Rabbit  Day Sp 515 . Sp 1530 . 8¢ 30-100 S¢ 100-400.
1 0 55 ;7 . 9 2
1 165 73 Ly 4
2 242 0 22 | .0
3 308 154 ' 88 7
7 925 349 220 ) 150
10 . 842 759 550 473
- 941 1139 693 . 26
28 w3 935 . C 1397 1166
2 0 L6. . 2 0 0
1 . 77 b 0 L
2 195 11 : Lo 0
3 36 bk 48 7
7 679 - 92 - 29 0
10 . 666 . 325 A~ ¢ 1. % 26k
14 - 78) . 605 209 281

28 138 468 w07 331



~ Rabbit

 Effect of fesding cholesterol alone (28 days);
then inositol alorie . (additional 42 days) on =
serum lipoproteins in rabbits. (Group B)

Day

. =10-

TABLE II

Serum Lipoproteins; mg. Bo .

UCRL=-1743

Sf39=1oo

S¢5-15 _8p15-30 S¢100--400

3 0 239 36 6 0
"1 121 7 L 0

2 88 29 15 0

3 51 18 37 0

7 165 117 114 7

28 1133 781 451 451

32 - 479 891 237 17

35 803 K79 72 0

L2 477 73 A 0

L9 - 501 . 16 28 3

56 343 31 9 2

_ 70 8l 18 .20 13

L 0 77 18 7 A
1 55 0T 18 0

2 169 A L -0

3 . 121 62 165 8l

7 198 11 18 0

28 165 842 468 9L

32 182 . 567 402 . 99

35 281 154 - 171 6

L2 172 18 L 0

49 717 19 17 3

56 53 0 7 Y

70 11 0 o

26
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TABLE III

Effect of:cholesterol-withdrawal on serum
lipoproteins following -28 day cholesterol

' feeding, .

Serum Lipoproteins, mg, %

UCRL~1743

Rabbit Day Sp5=15 S¢15-30 S¢30-100 S¢100-400
5 0 154 198 132 0
' -7 68 26 35 2

14 11 3 8 0

21 24 15 35 4

28 8 ) 83 25

6 0 556 ‘ , 176 ' 99 - 11
7 261, - 95 123 - 7

14 185 31 15 0

21 1 20 2l 2

28 112 o 20 - 35 2

35 128 11 20 L

42 0

143 29

29



TABLE IV
Effect of octadecyl alcohol feeding on serum lipoproteins: and
cholesterol "of rabbits., Rabbit 7 fed octadecyle alcohol only;
rabbit 8 fed octadecyle alcoheol plus cholesterol; rabbit 9
~ prefed cholesterol, fed octadecyl alcohol plus cholesterol.

Serum Cholesterol ~+ - Serum Lipoproteins (mg#)
— (meF) N B |
Day O # j | Day 14 . Bay O ‘ Dav 14
. ' Sf st St Sf Sf Sf 5 St
Rabbit F T F T 5-15 15-30  30-100 100-400  5-15 15-30  30-100 100-400
7 3 3 o 28 2% 0 0 o, 18 7 15 9
8 9 48 191 646 L6 15 35 18 L7 585 187 ;1%

9. 6L .0 02 28 M6 39 33 11 20 677 -39 25

i
-
P
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