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Plasma lipids in Nigerian hypertensives 
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Summary 

In this s tudy, the p lasma lipids in 50 Nigerian 
hypertensives and 50 control sub jec t s , matched 
for age and sex, were es t imated by enzymat ic 
colorimetric me thods . Genera l ly , the levels of 
plasma lipids for bo th cont ro ls and subjec t s 
were within the normal range. H o w e v e r , t he re 
were elevat ions of p lasma total cholesterol 
(after correct ing for the effect of weight ) , low 
density l ipoproteins and tr iglycerides in the 
hypertensives. T h e r e was s o m e dec rease in the 
levels of high densi ty l ipoprote ins ( H D L ) and 
cholesterol concen t ra t ion in hyper tens ives bu t 
this was not statistically s ignif icant . 

Resume 

Dans cette e t u d e , les lipides plasmicjues d a n s 50 
cas d 'hyper tens ion des Niger ians et 50 su je t s 
de controle co r r e spondan t en age et en sexe . 
ont ete evalue pa r les m e t h o d e s enzyma t iques 
et colorimdtriques. G c n e r a l c m e n t , les niveaux 
des lipides p lasmiques p o u r les su j e t s de con-
trole c o m m e p o u r les hyper tens i f s e ta ient 
normaux. N e a n m o i n s , il y avait d e s e levat ions 
de cholesterol p l a smique total ( a p r e s cor rec t ion 
pour 1'effet du po ids) , et les l ipopro te ines et tri-
glycerides d ' u n e dens i te basse chez les hyper -
tensifs. 11 y avait une d iminu t ion d a n s le niveau 
de la concent ra t ion d e l ipopro te ine de h a u t e 
densite ( H D L ) et de choles te ro l d a n s les hyper -
tensifs, mais ce n 'e tai t pas t res s ignif icant d e 
point de vue s ta t is t ique. 

Introduction 

Hypertension is now a c o m m o n cond i t ion in 
African count r ies , especial ly amongs t the u rban 
populations [1]. Closely associa ted with hypcr -
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tension is hyper l ip idacmia . T h e y a re both risk 
factors in the deve lopment of a therosc le ros i s 
and its complicat ions. H o w e v e r , very little is 
known about the incidence of hyper l ip idacmia 
in the Afr ican communi t i es . Onit ir i et al. [2] 
showed that a f f luent Af r i cans w h o c o n s u m e 
diets rich in fats and pro te ins have significantly 
higher concent ra t ions of s e rum lipids and lipo-
proteins than the low income g roup ot A f r i c a n s 
w h o consume diets rich in c a r b o h y d r a t e s but 
low in fa ts and prote ins . H i e s a m e w o r k e r s 
observed that cont rary to the f indings in Euro -
peans the p iopor t ion of high dcns i t v h p o p r o 
tcins ( H D L ) , on se rum e l ec t rophores i s , v/« 
higher than tb:«» of low densi ty lip'>ptotci: 
( L D L ) . Th i s obse rva t ion s u p p o r t ihe v i e« ir»a 
high se rum H D L concen t ra t ion - n u ; . c»? p i c t e c 
tivc against ischaernic hear t di>e.i>c because its 
incidence is low in Af r i cans . C o n u a n l v . L D L 
has been implicated in a the rogenes i s 

T h e aim of the present s tudy was to f ind the 
re la t ionship , if any , b e t w e e n p la sma l ipids a n d 
hyper tens ion . Il was h o p e d that a b e t t e r u n d e r -
s tanding of the associat ion b e t w e e n these t w o 
factors might give i n f o r m a t i o n a b o u t the 
mechan i sms of the a t h e r o g e n i c p rocess as it 
begins to unfold specifically in t h e A f r i c a n . 
F u r t h e r m o r e , such i n f o r m a t i o n cou ld cont r i -
bu te t owards the d iagnosis a n d m a n a g e m e n t of 
bo th hyper t ens ion a n d hype r l i p idacmia in 
Af r icans . 

Subjec ts and m e t h o d s 

Subject selection 

T h e s ub j ec t s c o m p r i s e d 50 ma le a n d f ema le 
pa t i en t s a t t e n d i n g the H y p e r t e n s i o n Clinic at 
the Lagos Univers i ty T e a c h i n g Hosp i t a l . T h e i r 
m e a n age ± s . c . m . was 42.4 ± 1.7 years . A n 
equa l n u m b e r of n o n - h y p e r t e n s i v e ma le and 
f ema le vo lun t ee r s se rved as con t ro l s ( m e a n age 
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± s .c .n i . 42.1 ± 1.7 y e a r s ) . I n f o r m e d c o n s e n t 
was o b t a i n e d f r o m all t h e p a r t i c i p a n t s . B o t h 
sub jec t s a n d c o n t r o l s w e r e m a t c h e d fo r a g e a n d 
sex. T h e fo l lowing p a r a m e t e r s w e r e m e a s u r e d 
in sub jec t s a n d c o n t r o l s a f t e r a n o v e r n i g h t fas t : 
weight , he igh t , b l o o d p r e s s u r e , p l a s m a cho l -
es te ro l , l i p o p r o t e i n s a n d t r i g lyce r ide . V e n o u s 
blood s a m p l e s w e r e o b t a i n e d f r o m t h e s u b j e c t s . 

T h e b lood p r e s s u r e w a s t a k e n wi th t h e 
sub jec t s ea t ed a n d with t h e aid of a s t a n d a r d 
ane ro id s p h y g m o m a n o m e t e r c a l i b r a t e d aga ins t 
a mercu ry m a n o m e t e r . B o e h r i n g e r - M a n n h e i m 
co lor imet r ic test ki ts w e r e u s e d , f o l l owing t h e 
p r o c e d u r e s e s t a b l i s h e d p r e v i o u s l y , t o d e t e r -
mine the c o n c e n t r a t i o n s of t o t a l c h o l e s t e r o l [3], 
t r iglyceride [4]. L D L c o n c e n t r a t i o n by p re -
cipi tat ing with ca l c ium c h l o r i d e / h e p a r i n , a n d 
L D L - c h o l e s t e r o l by c o m p l e x i n g t h e c h o l e s t e r o l 
f ract ion with s u l p h u r i c ac id / ace t i c a n h y d r i d e 
[5). 1 I D L - c h o l e s t e r o l was a l so e s t i m a t e d us ing 
the Fr iedwald f o r m u l a |6] : 

H D L - c h o l e s t e r o l = to ta l c h o l e s t e r o l — 
tr iglycer ide/5 — L D L c h o l e s t e r o l . 

A m o r e a c c u r a t e t e c h n i q u e w a s used tor the 
d e t e r m i n a t i o n of U D L - c h o l e s t e r o l . i .e. t he 
u l t r acen t r i fuga t ion m e t h o d [7]. 

Tor qua l i ty c o n t r o l , t h e accompanying? 

B o e h r i n g e r - M a n n h e i m prec inorm-U and preci-
p a t h - U sera w e r e used. Also, the blood glu-
c o s e . uric ac id , prote in and sugar were checked 
rou t ine ly to e l iminate those subjec ts who might 
h a v e o t h e r p rob l ems apart f rom hypertension. 
S u b j e c t s chosen for this study had already been 
s t a r t e d on ant i -hyper tens ive drugs. However , 
they w e r e wa rned not to take their drugs for at 
least 12 h be fo re these tests were carried out. 
P e r c e n t a g e weight was used as an index of 
we igh t : 

weight in kg 
% weight = x 100. 

weight (cm) — 100 

All d a t a were statistically analysed using 
cor re la t ion coeff ic ient and S tuden t ' s /-tests. 

Resul ts 

T h e character is t ics of the controls and subjects 
a r e shown in Tab le 1. T h e r e was no significant 
d i f f e r e n c e (/* > 0 .05) be tween their age and 
% weight . H o w e v e r , both diastolic and systolic 
b lood p ressu res of the sub jec t s were signifi-
cantly d i f f e ren t (/* < 0.001) f rom those of the 
cont ro ls . 

T h e p lasma lipid concent ra t ions of both the 
con t ro l s and the sub jec t s are shown in Table 2. 

TjhJo i flic characteristics of controls and subjects 

%weight 
Age (years) 
Systolic pressure (mmUg) 
Diastolic pressure (mmllg) 

Con ;roK 

105.8 ± 3.6 
42.1 ± 1 7 

115.0 ± 1.0 
74.0 ± 4 .0 

Subjects 

109.2 ± 3.1 
42.4 ± 1.7 
159 ± 2.0 
105 ± 1.0 

/'-values 

> 0.05 
> 0.05 
< 0.001 
< 0.001 

Values represent means ± v e in. 

able 2. Plasma lipids concentrations of controls and subjects 

Plasma lipids Controls Subjects /'-values 

Total cholesterol (mg/dl) 
Triglyceride (md/dl) 
LDL (mg/dl) 
LDL-cholestcrol (mg/dl) 
I IDL-cholesterol (mg/dl) 

174.0 ± 6.0 
77.9 ± 3.6 

296.2 ± 14.0 
102.1 ± 5.0 
56.1 ± 5 . 2 

181.0 ± 4.5 
121.3 ± 5.0 
382.2 ± 19.0 
137.2 ± 6.3 
48.8 ± 3.4 

> 0.05 
< 0.001 
< 0.001 
< 0.001 
> 0.05 

Values represent means ± s .e.m. 
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There were significant d i f f e r ences b e t w e e n t h e 
subjects and their cont ro ls for t r ig lycer ides , 
LDL and L D L - c h o l e s t e r o l (/> < 0 .001) . 

Discussion 

This study has shown that the m e a n concen t ra -
tions of plasma lipids, especia l ly t r ig lycer ides 
and some l ipopro te ins , par t icu lar ly L D L s and 
LDL-choles te ro l , in hype r t ens ive sub jec t s are 
higher than those in n o n - h y p e r t e n s i v e con t ro l s . 
The observat ion may not b e surpr i s ing especi-
ally when o n e cons ide r s the role of p lasma 
lipids in the d e v e l o p m e n t of a t h e r o m a t o u s 
lesions which causes a r educ t ion in ar ter ia l 
compliance a n d no rma l ly leads to an increase in 
the mean ar ter ia l p r e s su re | 8 , 9 | . T h e mechan-
ism involved in a t h e r o m a f o r m a t i o n has b e e n 
explained by D a v i g n o n 110] us ing the lipid 
hypothesis. It w a s pos tu l a t ed tha t accumula t ion 
of lipid involves at least t h r e e processes . 

1. Trans fe r of lipids f r o m b lood to the a r te r ia l 
wall. 

2. The b inding a n d s e q u e s t r a t i o n of lipids in 
the ar ter ial wall . 

3. The metabo l i sm a n d r emova l of l ipids f r o m 
artery. 

Total cholesterol 

It has been found that the m e a n total p lasma 
cholesterol concen t r a t i on is not increased signi-
ficantly in the hyper tens ives . Mak ing a l lowance 
for the effect of an t i -hyper tens ive d r u g s that the 
subjects were t ak ing b e f o r e the s tudy, the 
increase might be much m o r e cons ide rab le . 
However, choles terol is known to play a cent ra l 
role in the deve lopmen t of a t h e r o m a in the 
arterial wall. 

The evidence in suppor t of this view includes 
the finding of choles terol as a m a j o r cons t i tuent 
of a theromatous p l a q u e : the obse rva t ion in 
many epidemiological s tud ies of a s t rong cor-
relation be tween p lasma choles terol concen t ra -
tion and the preva lence of co rona ry a the ro -
sclerosis; and measures a imed at lowering 
plasma cholesterol concen t ra t ion in exper i -
mental h y p e r c h o l e s t e r o l e m i a cause a reduc-
tion in the size of a t h e r o m a t o u s lesions | 10 | . 

LDL tttul LDL-cholesterol 

T h e r e was an e levat ion of the concen t ra t ion of 
m e a n L D L and L D L - c h o l e s t e r o l in the hyper -
tensive subjec ts . T h e cholesterol involved in 
a thcrogcncs i s has been shown to der ive mainly 
f rom L D L |11 | . 

Triglycerides 

T h e r e was an elevat ion of tr iglyceride with an 
increase in blood pressure . T h e levels of incre-
ment in tr iglycerides amongs t hyper tens ives 
c o m p a r e d to contro ls were m o r e p r o n o u n c e d 
than the increment in choles terol . Th i s suggests 
that triglyceride measu remen t may be a be t t e r 
discriminant than cholesterol m e a s u r e m e n t be-
tween hyper tensives and control heal thy sub-
jects. Al though the role of tr iglycerides in 
a thcrogcncs is is still not c lear , it has , howeve r , 
been postula ted that l ipoprotein r e m n a n t s 
which a re der ived f rom triglyccride-rich lipo-
prote ins might play a part in the deve lopmen t 
of a t h e r o m a t o u s lesions |12 | . 

H DL-cholesterol 

T h e r e was a slight decrease in 11 DL-cho le s t e ro l 
of hyper tensive subjects . T h e d i f f e rence was 
not statistically significant. T h e m e a n values for 
11 DL-cho les t e ro l in both the sub jec t s and the 
control g roup a re within the protec t ive limit 
( H D L - c h o l e s t e r o l value of 35 mg/dl (13)). 
T h e s e results suppor t the view that the incid-
ence of coronary a therosclerosis is low a m o n g 
Afr icans . 

Conclusion 

T h e basic testing p r o g r a m m e when investigat-
ing d isorders of lipid metabol i sm in ar ter ial 
diseases should include de te rmina t ion of total 
cholesterol and triglycerides. In genera l , 
fu r the r diagnost ic tests are not necessary when 
the total choles terol and triglycerides values are 
below the normal range . 11 DL-cho le s t e ro l is 
useful in de t e rmin ing a the rogen ic risk. T h e 
combina t ion of low 11 DL-cho les t e ro l a n d high 
triglyceride levels is indicative of high risk of 
coronary heart disease. T h e ra t io of total 
cholesterol to 11 DL-cho le s t e ro l has now b e e n 
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shown to be an i m p o r t a n t d i a g n o s t i c p a r a m e t e r 
for coronary hear t d i s e a s e , a n d a l so t o b e m o r e 
effect ive than e i t he r of t h e v a r i a b l e s a l o n e 113). 
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