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Lipid-Induced Coagulation Changes in

Normal Subjects and in Patients

with Atherosclerosis
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I N 1951 Swank’ described the effects of a

high triglyceride challenge on clumping

of chylomicra and packing and distortion of

red cells. In his experiments the chylomicra

remained separate until about six hours after

the administration of fat. At that time they

would tend to aggregate, first as doublets and

triplets and then as larger clumps. The red

cells, which were largely dissociated in fasting

blood samples, formed rouleau and at about

six hours after the challenge these cells became

more tightly packed and distorted. In some

cases the cluster of red cells gave the appear-

ance of an amorphous mass when viewed in

dark field illumination at X 1,000 magnification.

After nine to twelve hours the serum was

clear of clumped chylomicra and the red cells

returned to normiial. The dose necessary to

produce these effects was 2 gm. of fat per kg.

body weight in man and double that in dogs.

A lesser dose of 0.5 or 1 gm. per kg. did not

give as profound a response.

Later, Cullen and Swank2 admninistered a

similar dose of cream to hamsters and observed

the intact circulation in the pouch of the cheek.

These investigators were able to observe the

same clumping and adhesiveness of red cells

in vivo and also observed that the rate of cir-
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culation was halted for long periods of tinie

in the peripheral vessels. As in the case of

the in vitro observations, these circulatory

effects did not occur until about six hours after

the challenge or after the peak of lipemia.

The circulation returned to normal after about

twelve hours.

As these studies demonstrated an effect of a

high fat challenge on integrity of red cells

and on rate of circulation in the peripheral

vessels, it appeared worth while to investigate

the effect of such a lipid challenge on coagula-

tion of whole blood at the times when these

circulatory changes were taking place.

Several studies of the effect of fat on coagu-

lation employing less than 2 gm. of lipid per

kg. body weight have been carried out. No

significant effect on the coagulation system

has been established at these dose levels.

A number of studies have now been undertaken

utilizing a higher lipid challenge and the results

are controversial. In none of these studies,

however, was the blood coagulation mneasured

at the time demonstrated by Swank to be

critical with respect to rate of circulation and

packing and distortion of red cells.

Mustard,3 Buzina,4 Maclagan’ and Fullerton6

are some of the investigators who found that

clotting time was shortened following a high

dose of fat. Sheehy,7 Borrero’ and Sohar9

were not able to demonstrate a significant

shortening of clotting timiie following a fat meal.

METHOD

Evaluation of these studies revealed a dif-

ference in the technics employed to measure
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FIG. 1. Reproducibility of method: differences in coagulation time between

twenty-five sets of two control samples drawn thirty minutes apart.

Ten normal men, aged twenty-eight to

coagulation values and, in several of the cases,

a considerably greater variation in baseline

values than is desirable. In order to be in a

position to evaluate small changes in coagu-

lation, a modification of the silicone tube whole-

blood clotting method was devised. The

details of this method will be described else-

where.’#{176} The reliability of the method was

measured by comparing the fasting clotting

times of two samples of blood from the same

subject drawn thirty minutes apart. The

difference between the clotting times of twenty-

five sets of punctures are indicated in Figure

1. The variability of the method in measuring

coagulation of samples at two time periods

is 0.54 ± 0.15 minutes (P = 0.95 limits).

The greatest difference between the coagulation

times of the first and second samples in any

set of punctures was 1.7 minutes. The base-

line clotting time by this method varied with

the pretreatment of tubes and was about

thirty minutes.

EXPERIMENTAL METHODS

forty-five years, were given 2 gIn. of fat

as whipping cream per kg. body weight

after a fasting blood sample had been drawn.

Additional blood samples were obtained at

two, four, six, eight and ten hours after the

challenge. Chylomicra, times of packing and

distortion of red cells and coagulation of whole

blood were measured. No additional lipids

were consumed by the subjects during the study.

Coffee and tea were allowed throughout the

day and crackers and shrimp were eaten after

the eight-hour puncture.

The same ten subjects were again challenged

with 280 ml. of skimmed milk and 1,260

calories of carbohydrate following a baseline

puncture. The carbohydrate was consumed

over a one-hour period and consisted of sucrose,

jam, toast, bananas and apple sauce. Fasting

blood samples were obtained and additional

samples were obtained at two-hour intervals.

Coffee and tea were permitted and a fat free

meal was consumed after the eight-hour punc-

ture.

Through the courtesy of Dr. Eugene Ches-

row and with the assistance of Dr. Joseph
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RESULTS

Normal Subjects: The whole-blood coagula-

tion time of either the two- or four-hour sample

from each subject was shortened following

the triglyceride challenge. By the sixth hour

the coagulation time had returned to baseline

in eight of the ten subjects. A shortening of

coagulation time was demonstrated at either

the sixth or eighth hour in eight of the ten

subjects, while the coagulation time was at

baseline or above in the other two subjects.

The maximum drop at the two-or four-hour

reading was 18.2 per cent and the maximum

drop at the six- or eight-hour reading, coincid-

ing with maximum packing and distortion of

_______________________ red cells, was 17 per cent. ‘Figures 2 and

3 represent examples of the response ob-

tamed.

Similar deviations from baseline coagula-

tion values were not obtained when the normal

subjects were subjected to an isocaloric

carbohydrate challenge. The average of the

readings at the two- or four-hour low showed

no drop, the average of the readings at the

four- or six-hour high was 107 per cent of

baseline and the average of the readings at the

six- or eight-hour low was essentially the same

as baseline.

Patients with Cerebrovascular Disease: These

patients responded to the lipid challenge with

coagulation times of 58.3 to 95.6 per cent of

baseline at either the second- or fourth-hour

puncture. The rebound values at either the

fourth- or sixth-hour puncture ranged from

TABLE I

F: 3 Average Coagulation Values for Each Group of TenG. Subjects

FIGS. 2 amid 3. Coagulatiomi tinie in muimuites following

lipid and carlshydrate challenge.

Musci of Oak Forest Hospital; Chicago,

five male and five female patients, aged forty-

one to seventy-two years, who had had a

cerebral vascular accident, were challenged

with 2 gm. of cream per kg. of body weight

in the manner described above. A fasting

blood sample was obtained and additional

punctures were made at approximately two-

hour intervals.

Challenge

and Subject

Postchallenge Coagulation

Values

(Per Cent of Baseline)

2-4 Hour

Low

4-6 Hour

High

96.6

107.2

96.9

6-8 Hour

Low

95.7

99.0

78.1

Triglyceride,

normal subjects

Carbohydrate,

normal subjects
Triglyceride,

patients

89.7

100.0

81.6
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87 to 108 per cent of baseline. A second drop

in coagulation time at either the sixth- or

eighth-hour puncture was evidenced by coagu-

lation values ranging from 62.8 to 87.6 per

cent of baseline. This second depression in

coagulation time coincided with maximum

packing and distortion or red cells. The

averages of these values compared to the

normal group are indicated in Table I.

CONCLUSIONS

The whole-blood coagulation time following

a lipid challenge was shortened in both normal

subjects and patients with cerebrovascular

disease. This effect was measured utilizing

a coagulation method of low inherent van-

ability. The coagulation time curve had two

depressions, one at two to four hours and one

at six to eight hours after the challenge.

The shortening in coagulation time at two to

four hours after the ingestion of cream con-

firms earlier studies. The drop in coagulation

time at six to eight hours after the challenge

corresponds to the time of maximum packing

of red cells and decreased rate of circulation

reported by Swank. This second shortening

in coagulation time was greater in the older

patient group than in the normal subjects.

An isocalonic carbohydrate challenge to the

normal group did not produce a similar altera-

tion in coagulation time of whole blood.
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