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ABSTRACT

The am of the study was to determine the
relationship between triglyceride (TG) levels and
caotid intima-media thickness (IMT). There ae
very few Indian studies examining this correlation.
The study was conducted on 194 prsons from
Karnataka. 145were diabetics (74 females and 71
males), the remaining 49 subjects were age ad sex
matched controls. All the diabetics had an HbA . of
less than 7%. A fasting triglyceride (FTG) value
was obtained. Post-prandia triglycerides (PPTG)
were measured after a standard test med (STM).
Intimal thickness of common and internal carotid
arteries on bdh sides was estimated using Dopder
Ultrasound. Maes and females were aalyzed
separately, and so were diabetics and nondiabetics.
Statisticd analysis was done using Prism Software
Padage. P value <0.05was considered significant.

The mean FTG values were 127.06 mg/dl and
172mg/dl in dabetic women and men respectively.
The mean PPTG levels were 152.5mg/dl and
190.14ng/dl in diabetic women and men
respedively. The FTG vaues had significant
correlation with postprandia levels in both diabetic
men and women. Correlation between FTG and
caotid IMT was fourd. But no significant
correlation was fourd between PPTG vaues and
caotid IMT in any sub-set of population under

study.

Since the study included orly well controlled
diabetics and since there was significant correlation
between fasting and past-prandia triglyceride
levels, it may be posdble to substitute one for the
other. Secondly there was a rrelation between
fasting triglyceride levels and carotid intima-media
thickness Larger studies are needed to confirm this.
KEY WORDS: Triglyceide levels, Carotid
intimamedia thickness, Type 2 dabetes.

INTRODUCTION

Macrovascular disease is a major cause of deah in
diabetic indviduas. It is aso known that

dydipidemia has a dired relation with the
development of atherosclerosis. In recant times, the
triglyceride (TG) level has emerged as an
independent risk factor for atherosclerosis (1, 2).
Most studies have examined the triglycerides in the
fasting state. However, diabetes is particularly a
post-prandial metabolic disorder, and
hypertriglyceridemia is a major lipoprotein
abnamality (3, 4). Serum TG levels are generaly
increased for 3-6 hous after a med. Once post-
prandia hypertriglyceridemia occurs, it is
exacerbated by the next med and persists for the
entire day. Therefore, we ae in a post-prandia state
for greater periods of the day. We therefore deaded
to measure both fasting triglycerides (FTG) and
postprandia triglycerides (PPTG).

A commonly used atherosclerosis surrogate marker
is carotid intima-media thickness (IMT). This is
measured by ultrasonography and is a non-invasive
and  quantitative  method for  assessing
atherosclerosis. Thereisadirect correlation between
caotid IMT andrisk for ischemic heat disease (5).

MATERIALSAND METHODS

194 subjeds from three @nters in Karnataka were
included in the study. Ethicd committee dearance
was obtained and informed consent was taken from
al the participants. Out of the 194 persons, 145
were diabetics (74 females and 71 males) and 49
persons served as age- and sex-matched controls.
Only those diabetics who hed glycosylated
hemoglobin (HbA ) of less than 7% were included
to avoid confounding results of triglyceride because
of hyperglycemia. The exclusion criteria were
uncontrolled diabetes, patients receiving lipid
lowering agents and hormone replacement therapy,
known cases of hypaothyroidism not on thyroxine
replacanent therapy, patients with chronic
complications of diabetes such as nephropathy,
hepatic disease, current history of alcoholism,
immediately after exercise and existing ischemic
heat disease & determined by history and ECG.

The hematological investigations included HbA .,
dore by phaometric method using Nycocard reader
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11, fagting plasma glucose (after a minimum of 10
hous of fasting) (GOD-POD method), fasting lipid
profile, PPTG following 2 hous of a standard test
med and post-prandid plasma  glucose.
Triglycerides were

tested using a semi-autoanalyser RA 50 by
enzymatic  spectrophotometry GPO/P  method
Assesament of carotid IMT by Dopper studies was
dore for al the subjects. The standard test med
consisted of 440 Kcals, (60% - carbohydrates, and
20% - fats and proteins each)

Males and females were analyzed separately, and so
were diabetics and nondiabetics. Statistical analysis
was done using Prism software padkage. p value <
0.05was considered significant.

Table 1: Mean Values of Fasting and Post-
Prandial Triglycerides

Mean FTG Mean PPTG
DM (Females) 127.6 152.5
DM (Males) 172 19014
RESULTS

In dabetic women the mean FTG value was 127.06
mg/dl (SD+69.93, range 74-444)(tablel, figl). The
mean PPTG level was 152.5 mg/dl (SD+45.76,
range 97-234) (tablel, fig 3). In dabetic men, the
mean FTG value was 172mg/dl (SD+11909, range
46-647) (table 1, Fig 2). The mean PPTG level was
190.14mg/dl (SD+86.23, range 77-475table 1 fig
4). The fasting TG values had significant correlation
with postprandiad levels in dabetic men (fig 6)
(Pearson r = 0.888Q p<0.0001, R squared = 0.7835)
and women (fig 5) (Pearsonr = 0.8317, <0.0001,R
squared = 0.6917). Correlation between FTG values
and carotid IMT was found (Pearson r = 0.9043
p<0.0001,R squared = 0.8177) (table 2). There was
no such correlation in diabetic women. In the post-
prandia state, there was no significant correlation
between triglyceride values and carotid IMT in any
subset of the population under study.

Table2: Correlation of TG with IMT

N P value
FTG (diabetics) 145 <0.0001
FTG (controls) 49 NS
PPTG(diabetics) 145 NS
PPTG(controls) 49 NS

FTG in disbetic women
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Fig. 1 : FTG (fasting triglycerides) in diabetic
women

X" axis — Triglyceride values in mg/d!

"y" axis — Number of diabetic women

FTG in diabetic men
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Fig. 2: FTG (fasting triglycerides) in diabetic men
x” axis — Triglyceride values in mg/dl
‘v axis — Number of diabetic men

PPTG in chiabetic men
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Fig. 3 : PPTG (post-prandial triglycerides) in
diabetic women

‘x" axis — Triglyceride values in mg/dl

“y" axis — Number of diabetic women
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FETS in diabetic waomer

Fig. 4: PPTG (post-prandial triglycerides) in
diabetic men

X" axis = Triglyceride values in mg/dl

y" axis — Number of diabetic men

FETG vz FTG in Diabetic women

Fig. 5: Correlation of FTG (fasting triglycerides)
with PPTG (post-prandial triglycerides) in
diabetic women.

x" axis — PPTG (post-prandial triglycerides) in mg/dl;
y"axis = FTG (fasting triglycerides) in mg/di

PPTZ we FTG in Disbetic men

Fig. 6 : Correlation of FTG {fasting triglycerides)
with PPTG (post-prandial triglycerides) in
diabetic men.

X axis — PPTG (post-prandial triglycerides ) in mg/di;
y axis = FTG (fasting triglycerides) in mg/dl

DISCUSSION

Patients with diabetes have a increased risk of
developing cardiovascular disease. The reasons for
this are manifold. Hyperglycemia is of course all
important. But recently there has been alot of focus
on lipids in general and triglycerides in particular.
As mentioned earlier, triglyceride levels are now
being acapted as independent risk factors for the
development of atherosclerosis. In clinicd studies as
well asin routine practice, plasma lipids are usually
measured in the fasting state and trestment
strategies for prevention of cardiovascular disease
are based onsuch measurements. But a large part of
our lives are spent between the consumption of
regular meds. There are dianges in both the
composition and concentration of atherogenic
lipoproteins in the postprandiad state. These post-
prandia increases in atherogenic plasma lipoprotein
concentrations are accentuated in insulin-resistant
states. Perhaps the PPTG levels affect
atherosclerosis more (6). An internet search seeking
to find studies correlating hypertriglyceridemia, type
2 dabetes and carotid IMT yielded just 2-3 studies
dorein the last few yeas. Therefore, in this study,
we endeavored to find a correlation between fasting
and past-prandial triglycerides. We a so then studied
the correation d the triglyceride levels with carotid
IMT.

Since hyperglycemiaitself can raise the triglyceride
levels to a significant extent, our study popuation
included only well controlled dabetics who had a
glycosylated hemoglobin value of less than 7%.
There was a significant correlation between fasting
and pat-prandia  triglyceride levels.  This
correlation would suggest that one coud be
substituted for the other.

It is known that early atherosclerotic changes in the
vessls can be evaluated by measurement of carotid
IMT (7). In fad, a reent study evaluated the
relationship between post-prandial
hypertriglyceridemia ad  hyperglycemia ad
endatheliad dysfunction (8). In a study published in
1994, type 2 dabetic subjects had larger carotid
IMT and hgher levels of triglycerides compared
with control subjects (9). In the present study, there
was a arrelation between FTG and carotid IMT.
This has been corroborated in aher studies too (2,
10, 11. These same studies also founda crrelation
between PPTG and carotid IMT. However, a dear
cut aswociation between post-prandial triglycerides
and carotid IMT was not foundin the present study,
either in the study popuation a in the control
group. One of the studies dore recently on a
Chinese type 2 dabetic popuation also found a
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significant correlation between raised PPTG and
caotid IMT (12). However, in this study a mixed
med test was used and a 4-hou PPTG was
performed. In our study, we used a Standard test
med with the maor portion coming from
carbohydrates. There is no consensus yet of how a
standardized pcostprandia state shoud be dicited
(dose or contents of an experimental med). We used
a 2-hou PPTG on the basis of a pilot study that we
performed on 20 ptients that showed a good
correlation between the 2-hour

PPTG and 4hou PPTG. Perhaps, the lack of
correlation between PPTG and carotid IMT in our
study could be eplained on the basis of ethnic
differences. Larger studies would be needed to
confirm this.

In conclusion, it could be said that measurement of
fasting triglycerides could be substituted for
postprandia

triglycerides, as they correlate well with each other.
Fasting triglycerides correlate significantly with
carotid intima-media thickness This srves as an
inexpensive aid noninvasive marker of ealy
atherosclerosis, which is ultimately a major cause of
mortality and morbidity in type 2 dabetics.
Triglycerides are an independent risk factor for
endahelia abnormality. Larger studies are needed
to confirm this, especially in the diabetic popuation
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