
9. Natn. Sci. Coun. Sri Lanka 1991 29 (2) : 229-142 

SERUM LIPID AND LIPOPROTEIN EVALUATION IN PATIENTS WTH 
ISCAtPIEMHC HEART DISEASE 

"T.K. A W E S H W A R  SINGH., **A. RAJAGOPALA W U . ,  
"O.S. REDDI 

"School of Biotecltnology, Jawaharlal Nehru Technological Ukiversily, Mahaveer Marg, 
Hyder~bad - 500028, India. 

'*Depa&nzent of Cardiology, Nizcm's hstitute of Medical Sciences Punjagutta, 
Hydembad - 500482, India. 

(Date of receipt : OR August 1988) 
(Date of acceptance : 27August ,7991) 

Abstract: Serum iipid profiles were anaiysed in the study population comprising of 330 
healthy persons and 166 patients with ischaemic heart disease. Comparison amongst the 
study population was done in order to find out the frequency of hyperlipidemias in 
relation to age and sex, and the susceptibility to this disease was assessed in Iernms of low 
density lipoprotein and high density lipoprotein concentrations. The present study 
strengthens the importance of elevated levels of serum cholesterol, triglyccrides, 
beta-lipoprotein, prebeta-lipoprotein, and low density lipoprotein cholcsteroi., and a 
reduced concentration of alpha-lipoprotein and high density lipoprotein cholesterol as 
risk factors for ischaemic heart disease. 

1, Introduction 

Ischaernic heart disease (IHD) has become an alarming public health problem. 
Hyperlipidcmia is a common finding in patients with IWD. There is a strong evidence 
that the risk for IHD rises with increasing ievels of plasma total cho~es t e ro l .~~  
Worldwide epidemiological surveys consistently support this relation. 243437 ~h~~~ 
major studies - Framingharn Heart the Pooling ~ r o j e c t , ~ '  and an Israeli 

12 Prospective Study are representative of most surveys. The relation bctween plasma 
triglyceride levels and coronary risk has been a subject of dispute. A positive 
correlation has been noted in some ~ t u d i e s , ' ~ . ~ ~  but the pathogenic significance of the 
variability in triglyceride levels within the normal range remains disputed. 

The overall incidence of abnormal lipoproteins was more in myocardial infarcts 
than in patients with angina. These patients showed significantly lower values of hi h 

5 2  density lipopro~ein (HDL) as compared to the healthy controls. Jenkins et at.  
emphasise that the concentration of various lipoproteins were directly related to the 
severity of coronary atherosclerosis, HDL having an apparent retarding effect. 

Concentration of low density lipoprotein cholesterol (LDLc) are positively 
correlated with IHD risk, while high dcnsity lipoprotein cholesterol (HDLc) is 
correlated inversely. This inverse association has been well documented by the 
Framingharn Heart study.16 The present work has been aimed to study the serum 
lipid profile of the study population comprising of controls and survivors of IHD, and 
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co:onrparisos, amongst the study population ia order to fmd out tile frequency of 
bybxe-lipidemias ins relation to ags and sex. 

2, Materials and Methods 

A total of 330 healthy persons wmprisimzg of 215 mdes and 115 females wcrc selectzd 
as wntrols %br the present study. Subjects, born of healthy parents and having healthy 
brothers and sisters, wit5 a normal ECG and with no knom madestation of any 
disease or evidence of my metabolic disease or history of cardiovascuWar disease, were 
selected as wnitrok. 

166 aiIHD patients from Hyderabad a d  neighbowing places and ia-om middf~  Lo 
affluent class of various age goups and of either sex were kvestigatcd for thc serum 
cholesterol, ~riglyceddes, low density liipoprqtein (LDL), very low dcnsity Iipoprobein 
(VLDL), high density Egoprotein (MDL), low density lipoprotein c2iolesteroi and high 
density lipoproteb~ cbolesteroi ccoraceutratioms. These investigailons were carried out 
between the second to the eighth day fo~&ir ig  the onset of the disease. These cases 
were selected from the Cardiology Unit of the Nimm's Institute of Medical Sciences, 
Hyderabad. Out of these, 112 patients suffered frozu acute myocardial infarction and 
the balance 54 suffered horn a~gina pectoris. A minimum of two of the followi~g 
criteria were taken into account for the diaposis of myocardial infarction (Mi): 
typical history, typical ECG chaoges, or raised SGaT or LDH levels. The diagnosis of 
angina peceoris (AP) was based on a typical history with confirmatory ECG changes. 
The controls as well as the patients were studied under the following age groups: 
30-39 years, 40-49 years, 50-59 years and 60-69 yedrs. 

Serum samples : Blood samples were collected with the consent and awareness 
of the individuals involved. These samples were drawn afier the subjects had fasted 
for 12-24 hours and between the second to the eighth day ace' the mset of  he heart 
aisease. Blood was allowed to dot in a test tdbe at r o ~ m  temperature for "/-ours. 
The clot was gently freed from tRe wdl of the test tube. The red cells were 
sedhenred by centrifbagztion at 3Wl rpm for 10 minutes. The serum was 
subsequently stored at UOC and analysed the same day the bIood is aravm. 

Serum total cho%esterol was estimateu with the modified method of Zlatkls, ZaB 
and ~ o ~ l e ~ ~  as described by ~ c a a i ~ . ~ '  Triglycerides were estimated by the modified 
method of Fletcher" as described by Foster and ~unlz." kipogroteir~s were 
separated 'by electrophoresis with the method of ~ o b l e . ~ ~  EDZc was estimated with 
the method of ~ e n k t '  after precipitating LEL with the method of Burstein and 
~amaille? Serum was added to hepariia/CaCIz, cydomixed and set aside for 45 
nhutes  at room temperature. The tube was then spun at 3000 rpm. The supernatant 
was a r e h a y  discarded. The knbe was then placed inverted on a fdter paper for 10 
minutes. Residual supernatant was removeS with filter paper. CholesteroS was 
extracted from the residue by the addition of ferric chioride acetic acid reagent. 
Sulphznrxc acid is then added, cyclomixed carefully and set aside for colour 
development. The colour developed was read i~ a coiorimeter. Blank and standard 
were also run simultaneously. HDLc was estimated with the method of lilen13' after 



removing WDL with the method of Allen et al.' BolyethyleGe glycol was added to the 
serum, mixed well and set aside for 10 minutes. The tube was then spun at 3000 apm. 
To the supernatant, ferric chloride acetic acid reagent was added, mixed well and set 
aSide for 15 Eninutes to precipitate proteins and then centrifuged. The sugernatmt 
was transferred into another tube and sdphwic acid was added to it, mixed well, set 
aside for 20 minutes and the colour devdoped was read colorimetridy. Blank and 
standard were run sihndtaneously. 

The significance between the means of the lipid levels in the controls and the 
survivors, and between the subgroups was tesied .by the t test. h y  caIculated value 
which was greater than the tabulated value at 5% was regarded as significant implying 
significant differences between the means at that probability level. 

3. Results 

The cholesterol and triglyceride contents of serum were measured in a series of maic 
and female IMD patients. Variatiors with age were found to exist in all the groups. 
The cholesterol and tridyceride contents of serum in controls and in IHD cases and 
the significance of the differences as compared with the controls are presented 
Table 1. In males, the mean concentrations of both lipids were greater than contrd 
values, particuiarly in the younger age grorrps, and the percentagc of HHD patients 
with abnormal values in the older age groups steadily decreased. Among the controls, 
the cholesterot level increased with each successive decade, the peak incidence being 
expressed in the 50-59 age group. Serum triglyceride expressed its optimal values in 
the fifth as well as in the seventh decades. The maximum vajues of these two lipids in 
the MI group occurred in the younger age groups and thereafter the Bevels tended to 
decrease with increasing age. The condition was similar in the AP group too. In 
females, the mean serum cocentrations of these two lipid fractions in controls was 
higher in the 40 years age group and above, i.e. post-menopausal age. High levels o l  
cholesterol was found in the age group 40-49 years in both the MI and AP patients. In 
the AP group, the serum triglycerides were significantly high in the seventh decade. 

Table 2 indicates the serum lipoprotein eiectrophoretic values in centrals and in 
IHD patients. These values represent the mean relative percentage of 'lipoprotein 
bands. LDL and VLDL levels were high and HDL low in the high-risk group when 
compared to the controls. The data corresponding to the statistical significance of the 
differences in mean lipoprotein values in the IHD subgroups as compared with the 
controls and with each other is presented i~ Table 2[a3. The WHO extension of the 
original five-type classification system was used and the patients were allocated to one 
of the six types. 
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Lipids and Lipoproteins in Ischaemic ~ e a f i   ise ease 2.2.; 

'The frequency of the different types cf lipoproteinernias in IHD patients ;s 
presented in table 3. The commonest abnormality was type IIa, which was observed L: 
31 (18.6%) cases. The next frequent condition was type IV, seen in 39(21.5%) cass.., 
foIiowed by type IIb observed in 6(3.6%) cases. 

Table 3:Fregoency of the diEerent types of lipoproteinemias in IHD patients 
-- 
Manifestation Type of Males Females Frequency 

of IHB lipopro- (No.) (No.) Total No. Percents.,+ 
teinemia 

Myocardial IIa 12 6 18 10.8 
idarction 1% 3 2 5 3.0 

IV 11 3 14 8.5 

Angina pectoris IIa 8 5 13 7.8 
IIb 1 nil I 0.6 
IV 4 1 5 3.0 

. . . . . 

TOTAL 56 33.7 
. .- 

lEID = Ischaemic heart disease 
Total number of IWD cases studied = 166 
Iilqperlipidemic IHD cases = 56 

The mean levels of L D k  and WDLc in controls and in the IHD survivors arc 
presented in figures 1 and 2 respectively. 

56 of the 166 IHD patients studied were hyperlipidemic. Not all were 
hyperlipidemic. Table 4 shows the frequency of hyperlipidemic states in IHD patients. 
The highest frequency of hyperlipidemia was observed in both sexes in the 40-49 years 
age group. In the hyperlipidemic PHD patients studied it was observed that thcir 
serum WDLc levels were low and LDLc levels were high when compared to the 
controls. The frequelicy of hyperlipidemias in relation to age and sex in IHQ survivors 
is presented in figure 3. 
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Itc7igure 1: .Mean LDL - Choksterol Values in Controls and i m  Survivcam, 
(EDLc = Low density lipprolein eholesteml, MI = Mywardial hkrcllon, A 2  = Angina peclorls) 

] F i r e  2 : Mean HDL - CholesCaol Values in Controls and in S u d v o ~ s .  
(naDI[r = Nigh density Mpopmtrio choltshml, MI = Myocardid Mrctlon), AP = Anptos psbris) 



Lipids and L@oproteins iri Ischaemic H e m  Disease 

Age group In y e o r s  

Figure 3: Frequency of hypeslipidaemias in relation to age and sex in Survivors. 

Table 4: Frequency of hyperlipidemic states in IHD patients 

Manifests- Sex Nc. Hypercholes- Hypertrigly- Combined 
tion of terolemia 'ceridernia hyperE- 
IHD pidemia 

(per cent) (per cent) (per cent) 

Mycocardial Males 26 46 
infarction 

Angina Males 13 53 
pectoris 

Myocardial Females 11 54 27 18 
infarction 

Angina Females 6 83 16 nil 
pectoris 

IHD = Ischaemic heart disease 
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Coronary atherosclerosis and its clinical sequelae represent a multicausal process of 
enormous magnitude. Lipids and lipoproteins are implicated in coronary 
atherosclerosis and its major symptomatic manifestations. Hypcrlipidemic condition 
is a frequent finding in IHB patients. 

The reported frequency of lipid abnormalities in IHD is variable. In the present 
study, hypercholesterolemia was found to be predominant over hypertriglyceridcnria 
.md combined hyperlipidemia. This great pre onderance of raised cholesterol was 
also notcd by Gustafson ei 01J9 and Leren et al% This may or may not be a universal 
fmding, but comparable findings have also becn reported by Goldstein et a1.l" 

The significance of hypertriglyceridemia in IHD has long been a subject of 
controversy. Increased triglyceride Ieveis were irite reted to be an independent risk P factor for IKD by Carkon et but Brown et al. contradicted this point of view. 
The present study does not resolve the issue of whether hypertriglyceridcmia may be 
additive to the unarguable role of hypercholesterolemia. There are no grounds for the 
assumption that one or other form of hyperlipidemia is uniqnely associated with 
alheroscierotic heart disease. 

Serum cholesterol and triglyceride levels were higher in the survivors of IHD 
when compared to the controls. Elevated levels of cholestcrol confirm the reports of 
Chaudhari ei a1..8 Rise in the levels of trig1 ceride in survivors was similar to the 
reports of Schroff et al. 35 and Chaudhari et al.. 41 

The overall incidence of abnormal lipoprotein was more in MI than in angina. 
Sharrna et al? also reported higher incidence of abnormal lipoproicinernic states in 
MI as compared to the AP group. Jenkins et ~ 1 . ~ ~  observed a strong inverse 
association between the concentration of HDL and coronary athcrosclerosis score. 
They also emphasised that concentration of various lipoproteins were directly related 
to the severity of coronary atherosclerosis, HDL having an apparent retarding cffcct. 

EDLc levels were elevated in IHD patients when compared to che controls. 
This finding confirms the report of Rao el d2 Decreased leveis of HDLc in IHD 
was reported by many clinical studies (Carlson et al., and Brunner et ~ l . ) . ~ ' ~  The 
present study confirms the finding of Western studies that the presence of IHD is 
correlated negatively with HDLc and positively with LDLc levels (Enger et al., 
and Goldbourt et a1.).9913 

Mypcrcholesterolernia was found to be predominant over hypcrtriglyceridemia 
and combined hyperlipidemia. In the present study h perlipidemia was found in 
33.7% of the 166 IHD patients. Patterson and Slack3'reported the frequency of 
hyperlipidemias in Ml patients as 25%. Goldstein er a/.'' reported the frequency of 
hypercholesterolemia, hypertriglyceridemia and combined hyperlipidemia as 7.6%, 
15.6% and 7.8% respectively. Kumar et a~.~'  reported the frequency of 
hypercholesterolemia as 18% in the MI  patients. They studied lipid profiles in male 
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subjects only. Harshwardhan et a120 reported the frequency of hypercholesterolemia 
in MI patients as 50% and combined hyperlipidemia as 8.3%. Frequency of 
hypertriglyceridemia was not reported in most of the Indian studies. The frequency of 
combined hyperiipidemia was low as compared to the studies of Harshwardhan 
et al.. 20 

Gupta et al.18 reported the fiequcncy of t p e s  IIa, IIb and IV h erlipoproteinemia in 
20 eases of MI as 15%, 10% and 25% respectively. Lewis ei arP? found types IIa, iIb 
and IV as 14%, 18% and 31% respectively in 143 M D  patients. The frequency of PIa 
was hi& and types I% and IV were low when compared to the reports of 
Gupta el a1.18 and Lewis et 

Future prospects for further risk definition will involve the protein constiluents of the 
lipoproteins. Apo-B has a central role in the absorption of cholesterol and 
triglyceride and of their trznsport in the body. The plasma levels of Lp(a) and apo-B 
are under strong genetic control, and increased circulating apo-B and Lp(a) 
concentrations are additive as risk fzpors for premature IHD (Armstrong et al., 
Rhoads et al., and Utermann et al.).2333,.'8 

We thank all the patients and the normal subjects for their co-opcraiion in carrying 
out the present study. The study was supported by grants from the Council of 
Scientific md Industrial Research, New Delhi. 
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