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RELATIONSHIP BETWEEN PLASMA CHOLESTEROL LEVEL AND ERYTHBROCYTES SHAPE
IN RABBITS ON ATHEROGENIC DIET AND ONION EXIRACIS

T. M. VATSALA Axp MEGHA SINGH
Biomedical Engineering Division, Indian Instizate of Teclmology, Madras 600036, India

ABSTRACT

The relationship between plasma cholesterol level and erythrocytes shase in albino rabbits
was studied. In animals maintained on cholesterol diet alone, erythrocytes began to show slightly
crenated shape after four weeks of admiaistration of cholesterol and by the end of three months,

the cells showed marked crenation and aggregation. This abacrmality was comletely absent in
the animals fed with cholesterol plus onion extract diets.

NTRODUCTION

T thas been observed that the erythrocytes in hyper-

cholesterolemic rabbits begin to show c¢renation
afier 5-71 weeks cf cholesterol feeding'=*. The precise
level of the serum cholesterol with respect to the
occurrence of crenation is not well known, In this
revort, we present the levels of plasma cholesterol of
rabbits fed with atherogenic diet which influence the
ervthrocyte shape. A compariion has also been
made with rabbits, at comparable levels of plasma
cholestercl fed with the same atherogeric diet plus
extract of onion and wilh normal rabbits,

MATERIALS AND METHODS

White albino rabbits of same age (2-3 months),
sex and body weight were fed with normal diet
(carrot, cabbage and greens). A set of animals was
divided into four groups (10 animals in each group).
Group I served as noimal controls, Group Il animals
were fed with the normal diet plus extract of 20 g
fresh onion. Grouyp Iil animals were fed with athero-
penic diet (normal diet - 0 5% cholesterol) and Group
IV animals with atherogenic diet {as above) plus
the exiract of 20 g fresh onion. The administration
of cholesterol was adjusted in such a way that the
plasma cholesterol levels in Group IV animals were
com;arable to those in Grou) 14, as shown in Table 1.
The onion extract,which is water soluble, was prepared
by the method of Stoll and Seeback? as follows :

The onioa balbs after removing the outermost [ayers
were frozen and crushed into small pieces and were
treated with ethanol. The ¢thanol extract was evapo-
rated at low temperature and reduced pressure. This
extract, free from alcohol, was used as onion
exiract.

Blood samples were  collected with ammoaium
oxalate as anticoagulant, every week by ear vein
putcture, A mor W Iick  was made in jhe side of
the ear for the preparation of micCroscopic slides,

Plasma was separated by centrifugation at 3090 % g
for 10 min and was used for cholesterol estimation by
the method of Abell eral®. The plasma fibrinogen
was determined by the method of Goodwin®. The
erythrocyte membrane was isolated by the method
of Dodge etal?. The total lipids were extracted
with choloroform-msthanol (2 :1) mixture by the
method of Folch eral®,  Tetal phospholi,ids were
estimated by determination of phosohorus® and mulii-
plying by a factor of 25, The microscopic slides were
viewed under Leitz microscope and a magnification
of 1000. The membrane total protein was deter-
mined by the method of Lowry er glie

RESULTS

Table Is hows the relaticnshiy between chclesterol
levels and the occurrence of crenation and aggrega-
tion of erthrocytes of various grouwss. The cholestero]
levels in Groups T and I were normal and low com-
pared to Grouds 1L and TY. Crenation and aggre-
gation teadencies of the erythrocytes were absent in
these groups. The crenation of erythrocytes in
Grou) I started at the plasma choolesterol lesel of
1710mgj,. The crenation and apgregation iacreased
with . the Increase in cholesterol lesels. The seserity
of crenation and aggregation was more at 609 mg%
and above. The crenation and aggregation were

completely absent in Group IV rabbits at the comna-
rable cholesterol lgvels,

The total 1pids, cholesterol and  phosdholinid,
levels of erythrocytes and erythrocytes membrane are
given it Table 1, The plasmy cholesterol und fibris
nogen levwels in Grouds 1 and TV were elenated and
were al convarable lesels, The erythrocytes total
Ii»ids, cholesterol and pho. pholinids were also ¢levated
i these groups, whereas the erythrocyte mmbrane
total li;ids, cholesterol and phosHholinids of Geowd 1V
were normal and at com.arable fe.efs of Grouns I
and Il. The membrane lidids showed three fold
increase in Group 1L
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TABLE I

A comparison of plasma cholesterol levels and erythrocyte ‘shape in rabdits of various groups

L .

S

The elevated lipids level of the erythrocyte membrane
leads to altered architecture of the membrane which
finally leads 'to its crenation in Group IIL.  Such
crenation™ has- also been observed in jaundice?+'? In

Dyuration GTDH_‘}& Iand D Gl'Oll',J AN Grout) IV
in Chhiasterol Erythrocytes Cholesterol Erythrocytes Cholesterol  Erythrocytes
weeks mg o b c mg g4 b c mg 7 b c
I 1604167 16018 — —_ 110L10 — _
| £1 .o - _ 140310 —~ — 135-+10 — —
I 55 — - 1506115 -~ ~ 155415 — —
v 'Y - o 170323 + - 180::10 — e
v ’ — ~ 22015 ++ — 22015 — _
VI 0s£1s  —  —  210&£1S 4+ — 280420 - -
VIT > - — 280+20 -+ — 290415 _— —
VT ’s — — 300+10 3+ 4- + 310420 — —
I:{ ' - — 359:&:‘5 } + T 370::30 — P
X » - — 40425 +++ + - 4104£20 —_ —
X1 »s — - 330430 ++++ 4+ 513440 - -
XTI " — — 6C01L25 44 S+ 610+£3G —- —
XTI [424£23-35 — — 12004:267-5 4+ ++4 - - 114241504 — —_
| _‘ﬂ—-mf:an + S.D., b—crenation, c—aggregation o -
Following abbreviations are given to show the degree of changes :
—, absence:  +, slight: 44, mild; 44+, medium;  + 44+, severe.
TABLE IT
Lipid content of plasma, erythirocytes and erythrocyie membrane
Parameter analyzed Group 1 Group II Group IIL Group IV
Plasma chole.terol mg/100 mi 142-0 £ 23<5 135-00+:18-5 1200 £267-5 1142 +£150-4
Fibrinogen mg/100 m] 288 4+ 15-0 27¢-0 X 17-0 620 £ 24D 600 + 18-0
Erythrocyte lipids
Total linids mz/100 ml 425484+ 30-32  520-0 +£127-3 2519-0 3-128-5 256¢  +135-0
Cholestercl mgf1(0 ml 113-124 18-17 142:0 4+ 20-5 571-2 4 20-8 571°2 4+ 19-5
Ph{}S‘thﬁpidS mg]lCG mi 119 + 1023 134-0 £+ 12-25 770-0 £ 35-5 340 4 25-0
Erythrocyte miembrane lipids
{mg/g membrane protein)
Total iipids 200-3 £+ 17-2 217-2 + 8-9 6100 4 45-70 203:4 £ 15-3
Cholesterol 123-4 £ 10-3 121-3 4+ 9-7 450:0 4= 30-50 126-3 + 10-7
Phospholipids 990+ 1-25 10-10%& 1-35 1505+ 1-5 10°5 £ 1-25
DisCUSSION certain liver diseases™ ! and in hereditary abetalipo-

proteinemial® where plasma cholesterol is elevated,
which in turn elevates the erythrocyte cholesterol.

The normal levels of membrane lipids, cholesterol
and total lipids in Group IV rabbits help to maintain
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the normal shape of erthrocytes, even though the
plasma cholesterol 15 elevated, This shows that the
presence <f enion extract helps to maintain the normil
membrane lipid levels and thus i the maintenance
of the shape of erythrocytes.

The altered appearance of ervthrocytes and increased
level of fibrinogen may be partly responsible for the
increased aggregation tendency of erythrocytes of
Group IIl. The absence of aggregation in Grou> 1V
indicates that the presence of soms additional factors
in the medium from onion extract which counter-
balances the deleterious effect of cholesterol and fibri-
nogen on ervthrocytes. The onion which is kKnown for
its fbrinolytic acti Aty may also explain the abserce
of aggregation in this grou).

A conmarison between Grou)s I and I shows that
onion alone has 1o deleterious effect on the erythro-
cytes and the fibrinogen levels in these groups remain
unalered.

The presence of some additional factors of onion
extract in Group IV yplasma is well established by
in vitro studies. When erythrocytes from Grouy
ITE rabbits were incubated with the plasml from
Groups 11 or 1V, they regained their normal shape'.
Tdentification of such factors in orion is in progress.
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ABRSTRACT

Interaction of imidazole with iodine has been examined by eniiloying conductometric and
spectroscopic techniques. Conductometric measurements indicate the formation of a 1 11 electron
donor-acceator (EDA) complex between imidazole and iodine, The g,y and op values for the complex
are resorted and the effect of solvent and temoerature on g, has been studied.  Spectral investis
gations show evidence for the transformation ot the initially formed EDA couilex iato the inner
comlex thereby giving rise to the triiodide ion. Kinetics of the transformation reaction has beer

examined.

INTRODUCTION

P‘ ULLIKEN® pointed out that the interaction between

an electron donor (D) and an electron aceeiitor
(A} can give cither the asscciative outer (LDA)
conr:lex or the dissociative inner complex depending
on the distartee of approach between D and A and the

relative magnitude of the no-bond and dative wave
functions, In many donor-aceeptor systems  with
halogen accepters™?, the formation of tribalde jon
is often noticed which can only result through ihe
formation of inner conmdlenes front the inntal DA
comlexes.  Dlectrical  comductaree  of ioding  in
pyridine solution was one of the carly evidences for



