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THE EFFECT OF CERTAIN HYPOTONIC
SUBSTANCES ON THE DEVELOPMENT OF
EXPERIMENTAL ATHEROSCLEROSIS.
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[Following is the nranalaticn of an articls ene
titled "Vliyaniye Nekotorykh CGipotenzivnykh Ves-
hchestvy Na Razvitiys Eksperimental®nogo Atereske-
leroza® (Englisih verasion above) by N.A, Novikova
in Patologicheskaya Figziolomiya 1 E&agergﬁgntal'
naya lerapiva (Pstho og%ca Physiology and kxpere
{mental Tgerapy), Vol 1V, No 4, Moscow 1960,
pages h2-46.0

There are indications in the llterature of the free-
quent combination of hypertemic malady and atherosclerosis.
Many clinical obrcovvers have noted that in the inite
jal stages of hypertonic allmert, concurrent athercsclar-
oris is much more serious (4,0,8-11,2C), This is reaffire-
med by experimental eviaernce (1 1¢, 21). Certain pharmace
euticals which increase arterial prassure (adrenalin, epl~
edrin, desoxycorticosterone acetate) also increase the
development of experimental atherosclerosis (19, 21, 24).
It has been shown that poisons which contract blood vese
sels (vasopressin, adrenalin, lead) bring on %sclerosed
blood vessela™ after a protracted period of application,
Substances which expand the hlood vessels (histamine,
nitrates) have an "antisclerotie® action (23). '
Some substances which decreuass arterial pressurs by
means of their effect om vascular walls (papaverine, nite
roglycerins) retard the dovelopment of experimental athere
osclerosis (7). Narcotic substances have the same effect,
producing a decreass im arterial pressure (2,13,18). :
The data now &vailable in the published materials
on this subject regarding the effect of a hypotonic sube

stances on the development of atherosclercosis by no means

exhaust this important questiorn. ELapecially interesting
is the study of tha effect on the course of athercosclerosis
of hypotonic substances which are frequently used in treate
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ment of hypertonic aiimsnts. Hexone, the ganglione-
blocking substance, balongs in this category, since it is
one of the most potent hypotonis remedies, and is being
‘used ever more widely in the treatunent of hypertonic ail-
ments. This also is true of dibasol.

The prssent work deais with the influence of hexone
and dibasol on the development of axperimental atheroscler-

-‘osis. HWe found no data on this im the available literature.

: The experiments weras conducted with seventy male
rabbits weighing from two to Lhres and five tenths kilo=-
grams. - Atherosclerosis was induced with N.N. Anichkov's
method, Two tenths gram par kilogram weight of sholesterol
in z % oily solution were imtroduced daily through a ‘
stomact: probs for four aonths.

Hexone was uged .n the form of the benzol sulphate
salt (benzohexonej: -~

Bangohexone is lees toxie and stronger in its hypo=-
tonic action than iodohexome (5, unpublished data of ;
P.P, Denisenkcl. Denzoiaexone was introduced suhbcutaneously
in daily doses of two Uo %en mg/kg for a period of four
months. These dosas wors determined by the fact tkat in
rats snd in mice, vhyroid function is increased by two .
mg/kg "doses of methylsulphate salt of hexone, and dacereased
by tan nez/kg dosas {15). Changes in thyreid functions can.
have a si;nificant eoffect ¢n the development cf atheros- 3
clerosis (14,17,22). In the conirol experiments, benzo- |
hexone iowerad the blocd pressure by 2 N .

Nibasol, l.3. hydrogen ehloride salt of 2«benzyl-.
»benmimﬁdasc%;,
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was uged daily for four months in 10mg/kg doses adminise
tered subcutanecusly, since im this dosage 4 more marked
loworing of arterial prossure was_ produced (12}, L
Using the method of lauschloss the level of choles-
terdl in the serum ci the experimentai aninals was checked
once a month, as was the pheapho-lipid {lecitkin} levsl,
with the use of the Fiske-SulLarroy metlod. The cholesterol/
lecithin index was calsulated. At the end of the four :
‘month period, the apimals wara killed, =
Atherosclerotic changes in tha aorta were determined
after macroscopic staiming with carasin ced, and the degree

. of affection was denotazd dy plus marks (+ slight atheroscl-

erosis,++ moderate,f+7 acuta J1++extremely acuta)e. ‘
. "(CHotel .In evaluating the jntensity cf atheroscler=-
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otic affection in the asorta, we had the very kind help
of our scientific colleague, B.G. Klkayon of the depart-
ment of pathological anatomy of Lhe Institute of Exper-
imental Medicine,)

In noting the changes of total cholesterol and
lecithin levels in the blcod, and in the cholesterol/
lecithin index, wa calculated the average for one month
in sach axperimental group, The avarages derived from
these data during four months of cbservation were then
gubjected to statistical calculations.

- Four geries ¢l sxueriments were conducted.

In the first series, ninateen rnbbits received
cholesterol and sersved «3 3 conctrel, In tha second series,
nine experimental rabbits receivei 2 wg/kg of hexone to=-
gethar with chalestersls Six of che control animals rae
ceived 2 ug/kg of hexvas wnly, In the third series, sasven
exparimental animals received both chelestorol and 10 mg/kg
of haxone at the sare time, while ten controle received
hemsne orly in a 10 gsieg aose. Tha fourth series of exe
periments was done with hirtsen rabbits which received
dihasol and hexone simultancously, whlle slx control anil-
aals received dibasgol -niy.

In all the animels the introduction of cholasterol
produced an increase in the choiesterovl and lecithin levels
in the blood serum, und an inercase in the cholestercl/lec-
ithia index.

In rabbits which received hexone together with cho=
lesterol, tha level of the latter had & slower increment
than in the controls which received cholesterol aloune.

This was not noted when cholestarsl and dibascl were intro-
duced simultausously (Tubie 1},

Before experimentation the level of cholesterol in
the blood: serum sveraged 51.6%2.5 ag¥; lzcithin level,
89,2tkL,7 mg%; the cholasterol/lecithin index reached
0.,6370.,03 (fig 1 and 2). 4As a result of the four montn
cbgervation, it was {ound that the over-all cholestarol
level in the animals of “he ¢nnuroel seriss rzceiving cho=-
lesterol only, increased and reached an average of 5304
29.4 mg%. Simaltaneousl:, the lecithin level also increas-
ed, but ity rate of incruumsnt was slower than that of
cholasterol. The lscithin increase averaged 252t14.5 mghe
The cholesterol/lecithin index Increased correspondingly
to 2.24+0C.13,

In the group of enlzals receiving chclesterol and
two mg/kg of hexone simultansously, there was a slight ree-
tarding in the rate of insreasze of over-all cholesterol
level, The average insrement of cholesterol was L08T54.2
rgh; lecithin level, 326.2t238.4 mg%; and the corresponding
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cholesterpl/lecishin index fell to 1.920.28. The most
marked inhibition of :he increase of cholesterol level was
noted in that group of rahbits which received 10 mg/kg
doses of hexone simultancously with cholestsrol. Here,
tha cholesterol level was 31i.5£50 mgh; lecithin level,
187.9+23.3 ngh; the corresponding cholesterol/lecithin
ndex dropped to 1l.7+0.2. Simultaneous introduction of
dibasol and cholesterol caused & slightly raised choles-
torel level tc go up to 559,8136.1 mgk., The lecithin level
likewise, reached higher figures tian in the control --
304416 mré. But the cholesterol/lscitain index was lower
vhan in the contrcl animals, down to 1.840,07,.

.s introducsion of hexone and dibaeol into un-.
Logehed snimals did not sroduce significant lsval changes
‘ ‘ sternl or l-ozithin, or in the cholssterol/lecithin
ee Tadble 1, fig I and 2i.
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Pig 1. legend, Cholesterol Fig ¢ legend, Cholestercl/
level {I! and lscithin level lecithin indexn {averazes
(II) in milligram-percent during four months of cb~
in rabbit tlood serum (aves serva*{:ion), Legend same
rages during four monthe’ as in fig 1.
observatiog% 1) in normai

(pafore experiment) with in.
treoduction ofr 2) 0.2 ym/hg
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Fig 1. legend (cont'd).
cholesterol; 3- 0.2 gm/
kg cholesterol and 10
mg/kg dibascl; 4= 10
mg/ikg dibasol; 5- 0.2
gn/ke chelesterol and

2 mzg/kg hexone; b 2

mg/kg hexone; 7- chol-
esterol and 1C mﬁ/kg
g/kg

hexcne; 8- 10 o

kexone.,.

Table 1, Cholestercl

and lecithin level in
blood serun and index or
cholesterol/lecitiain
{averages duriang one
monts of obse.vation)

A) Groups of —abbits,
receiving B) vefore
axveriment C) choles-
teiol (in mg¥%) D}
lecithin (in ngh) &)
index -F) firsv moath

G) second month H)
third menth J) fourth
month X) cholestercl

L) cholestero)l & heuxune
2 mg/kg M) Fexone & =g/
kg H; cholesterol &
hexone 10 mg/kz O)hex-
one 10 mi/kg P} choi=
esterol & dibasocl 10mz/
kg Q) dibasol 10 mg/kg
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Table 2
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Table 2. Degree of atherosclerotic impairment of the aorta

A)In rabbits receiving B) rabbits C) trsces D) cholesterol
0.2 g/kg B) Cholestercl & hexone 2mg/kg F)cholesterol &
hexone 10 mg/kg G)cholesterol & dibasol 10 mg/kg H)hexone
2 mg/kg. J Jhexone 10 mg/kg K)dibasol 10 ug/kg

: The use of hexone in two and 10 mg/kg doses, and
dibagol in 10 mg/kg doses, serves as a brake to the develop-
meht of atheroscierotic aortal changes in animals receiving
cholesterol (Table 2).

' Thus, urder experimental conditions hexore, especial~
ly in heavy doses, somewhat lowered the alimentary hyper-
cholesterolemia and tended to inhibit the rate of develop=
ment of experimental atherosclarosis.

Dibasol did not inhibit the development of alimen-
tary hypercholesterolemia. However, in rabbits receiving
dibasol, the aortic walls showed less marked atheroscler=-
otic changes than did the controls. 1t may be that the
observed inhibiting effect of hexone and dibasol on the
development of experimental atherovsclerosis is connected
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.with the lowariﬁé”éf arterial pressure under tho’inﬁluonce

of thesé ‘substances, This sgrees with present indications

in the literature regarding the negative effect of hypo-

gonic substances in experimental development of atheros-
clerosis (7). At the same time, the difference in the

offects of hexone and dibasol on hypercholesterolemia :
indicate that in the inhibition of atherosclerosis by the .
ganglion-blockiag hexons th:ars are other factors besides .,
the lowering of arterial pressure. Since hexome can vare
iously affect metabolism, depending on the health of the

organism (3}, it may be that hoxcna's inhibition of alin-

entary cholesterolemis is relatad directly or indire:tly
to itcs effeet on cholesterol motaboliasm.

CCONCLUSICHS

1. In rormal animals, bensohexone in two and ten
wg/kg dosages, and dibascl in ten ng/kg doses, do not
significantly influence tho totel cholesterol and lecith-

" in level in the blood., The cholesterol/lecithin indax is

unchanged.

2, Renzohexone inhibits the development of exper-
imental hypercholesterolenia, This inhibitory effect is
increased with the increass in dosage from two to tan

mg/ki. _
3. In ten mg/kg dosas, dibasol does not inhibit the
exrorimeatal development of ﬁypercholesterolemia.

i,. Benzohexone Ln Swe and ten mg/kg doses, and
ditascl in ten mg/kg doses iniibiit the developmert of
experimental atherosclerosis.
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