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Effects of Solid and Liquid Guar Gum on Plasma
Cholesterol and Triglyceride Concentrations*
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Cuar gum Is a dietary fiber reported to decrease
plasma cholesterol concentration. This study Investigated the effect of guar therapy in SO men with
moderately elevated plasma cholesterol who were
randomized to an 8-week study of guar therapy.
Three forms of guar gum were used: a medium viscosity solid or liquid form, a high viscosity liquid
form or placebo. When the medium viscosity guar
therapy groups were combined, 4 weeks of therapy
were shown to result In a substantial reduction In
total and low density lipoprotein (LDL) cholesterol
hit~~~o 25 mg/dl and 23 rng/dI (p = 0,035 and 0.12),
*/v~~~respectively. The high viscosity guar group had a
6mreduction in total cholesterol and LDL cholesterol of
:37 and 30 mg/dl, respectively (p <0.003 and p
<0.02). Following 8 weeks of therapy, a return
toward baseline values was observed. No significant changes were demonstrated in blood chemistries, triglyceride values, total high density lipoprotein (HDL) cholesterol or the HDL 2 fraction of HDL
cholesterol. The effect of the solid and liquid forms
-_X>of
guar on plasma cholesterol reduction was similar. This study shows that a nonpharmacologic diag
etary additive reduces plasma total and LDL cholesterol.
_,
(Am J Cardiol 1988;62:51-55)
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anyindividuals can change their plasma lipid
profiles by nonpharaclogic therapies that
LYL
include dietary change, weight loss and exercise. Before initiating pharmacologic therapy, a dietary
supplement of a water soluble nonabsorbant fiber such
as guar gum may be warranted. Previous clinical investigations have demonstrated total plasma cholesterol reductions of 3 to 16% with guar gum therapy. These
studies are listed in Table I and have recently been reviewed.' They vary in guar delivery mode, guar dosage,
duration of therapy and the subject's initial lipid profile.
This study investigated 3 issues: (1) the preference for

guar when ingested in a solid (cracker) form versus a
liquid form; (2) the lipoprotein and high density lipoprotein (HDL) cholesterol subspecies changes resulting
from ingestion of 15 g of guar powder daily; and (3) the
differential effect of high viscosity versus medium viscosity liquid guar on plasma lipoprotein concentrations.

METHODS
Subjects: Fifty clinically healthy men (mean age 51
4 12 years) were randomly assigned to I of 5 groups.
Subjects had no history of recent gastrointestinal disorders, or any medical condition that required periodic
medications that would alter lipid metabolism. Subjects
taking antihypertensive medications were allowed to
maintain their medications if there was no change in
type or dosage during the trial. Subjects were not permitted plasma lipid-lowering medications for 4 weeks
before the trial. Six subjects failed to complete the investigation.
Trial design: The single-blind, randomized, crossover design is illustrated in Figure 1. Groups A and B
were treated with a medium viscosity guar. Group A
was treated with guar in a solid form for 4 weeks and
then was crossed over to 4 weeks of liquid guar therapy.
Group B was treated with liquid guar for 4 weeks and
then crossed over to 4 weeks of solid guar therapy.
Group C received 4 weeks of a solid placebo followed by
4 weeks of a liquid placebo. Group D received 4 weeks
of a liquid placebo followed by 4 weeks of a solid place*bo. Group E received 4 weeks of high viscosity liquid
guar with no crossover. Measurements were recorded at
From the Stanford Center for Research in Disease Prevention. Lipid weeks 0, 4 and 8.
Research Clinic, Stanford University School of Medicine. Stanford.
All guar groups were treated with 15 g daily. The
California. This study was supponed by a grant from the Shaklec guar cracker was composed of a mixture of rice
Corporation, San Francisco. California. Manuscript received August
baguarn
cracker
gu.Ec
wascmoedoeixtu of
ed
ric flour
31 1987; revised manuscript receivcd and accepted March 4.1988.
corn bran and guar gum. Each cracker weighed 6 g and
Address for reprints: H. Robert Superko. MD, 730 Welch Rood, contained 1.25 g of guar. Three servings per day (4
Suite B. Stanford. Clifornial94305.
crackers per serving) resulted in a daily guar dose of 15
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TABLE I Recent Clnical Studies of the Effects of Guar Gum
on Plasma Cholesterol Values Ranked by Dose

used. Paired guar and placebo solid or liquid delivery
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cause of personal reasons. One subject discontinued due

to gastrointestinal side effects, the fifth subject dropped
out due to a strong distaste for the solid guar form and
a sixth subject's data were excluded due to significant
alcohol consumption. Statistical analyses were per-
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RESULTS

Six subjects, all in the medium viscosity guar group,
failed to complete the trial. Three of them withdrew be-

180 i 10 150 * 6
336 * 56 -

g. This added 192 kcal to the subjects' daily caloric intake. The major constituents of the liquid guar drink
were fructose, corn bran, orange juice powder, maltrin
and guar gum. Three daily servings of the liquid resulted in 189 additional daily kcal. The medium viscosity guar gum was the commercial product DYCOL
4500F (National Starches, Food Division), and the high
viscosity guar gum was HENKEL 62H.
Laboratory methods: Fasting blood samples were
obtained by venipuncture. Plasma lipids and lipoproteins were measured in the Stanford University Lipid
Research Laboratory. Laboratory methods were those
of the Lipid Research Clinics and standardized through

formed on the remaining 44 subjects. No significant
changes in body weight or resting blood pressure were
noted.
Preference: Analysis of the preference questionnaire
revealed that the liquid form was preferred over the sol. id form by 80% of group A, 80% of group B. 50% of
group C and 83% of group D. No preference was recorded by 10% of group A, 10% of group B, 17% of
group C and 0% of group D. The high viscosity guar
was not available in a solid form.
Plasma lipids: Baseline plasma lipid measurements
were similar for all groups with the exception of significantly lower triglycerides (p = 0.02) and significantly
high HDL cholesterol (p = 0.09) in the combined pla-

the National Heart, Lung and Bloo institute-Centers

cebo group when compared with the combined guar

for Disease Control lipoprotein standardization program.2 Total cholesterol and triglycerides were measured with enzymatic techniques and HDL cholesterol
was determined on the remaining plasma after precipi-

group (Table 11).
Following 4 weeks of guar therapy, significant reductions in total and LDL cholesterol were observed,
while triglycerides, HDL cholesterol, and HDL2 choles-

tation of very low density lipoprotein (VLDL) cholester-

ol and LDL cholesterol with dextran sulfate. LDL cholesterol was determined by the calculation method of
Friedewald et al.3 HDL 2 cholesterol and HDL3 choles-(00)

32

terol were separated by the precipitation method of
Gidez et al. 4 Blood chemistries were performed on a
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Four-day diet records were obtained at baseline, at
the end of the first guar phase (4 weeks) and at the end
of the second guar phase (8 weeks). Components of the

diet were determined using a modified version of the
nutrient composition database provided by the Nutrition Coding Center, Minneapolis, Minnesota.5 Questionnaires to determine side effects and guar form pref-
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group absolute values and percent change values was
GROUP (n)
A (10)

4 wk
SOLIDE

'3(10)

8 wk
200

(CRACKER)

180

* (6).

C

rkCRAcKERUtLISDhDI

|

D (6)
...

0

I-¶LIOUID)
LIrCRACKER

)

E (12)

L-(UOUIDY

I

FIGURE 1. Stanford gUprn gumtidy delll6
52

220 -

LuOU)

|

I(LIOUID)

A

THE MERICAN JOURNAL OF CARDIOLOGY

VOLUME 62

0

4w

8w

_
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TABLE Ill Lipid Values for Combined Guar (G), Combined Placebo (P) and the HVG (E) Groups at Baseline (0), and the Mean
Change from Baseline Values at Four Weeks (4) and Eight Weeks (8)
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dl but this was not statistically significant due to a con-

C

ma cholesterol was observed. After 8 weeks of therapy,

ther reduction of 6.0% (p <0.01) and 7.4% (p <0.10) in
total and LDL cholesterol was seen with medium viscosity guar therapy at 4 weeks and reductions of 4.6%
(p <0.20) and 8.1% (p <0.20) for total and LDL cholesterol, respectively, at 8 weeks. Triglycerides, HDL
cholesterol and HDL2 cholesterol demonstrated no significant change during the course of the trial.
Viscosity: When compared with the liquid placebo
group, group E demonstrated a significant reduction in
total (p <0.003) and LDL cholesterol (p. <0.02) at 4
-70

comitant reduction of 18 mg/dl in the placebo group.
Following crossover to the alternate delivery mode and
4 additional weeks of guar therapy, an increase in plas-
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terol remained stable. A 9.2% and 13.7% reduction
from baseline values in total and LDL cholesterol was
found in group A while group B demonstrated a 12.0%
and 14.6% reduction in total and LDL cholesterol, respectively. Figure 2 illustrates the mean change in the
individual groups for total cholesterol measured at 4
and 8 weeks. Group B revealed a significant reduction
in total (p = 0.029) and LDL cholesterol (p - 0.073)
when compared with the placebo group. Group A demonstrated a mean LDL cholesterol reduction of 23 mg/

ant re.
served,
choles-

LDL C

the percent total and LDL cholesterol change from
baseline values for group A were 4.6% and 10.7% and
for group B were 7.4% and 8.2%. The increase in total
-and LDL cholesterol values between 4 and 8 weeks resulted in a loss of the statistical significance that was
observed at 4 weeks.
Because the effects were generally similar for the
liquid and solid forms, the groups were further analyzed
by combining both medium viscosity guar groups and
both placebo groups regardless of the order of solidliquid administration. These values are listed in Table
III and the absolute combined values for total cholesterol are illustrated in Figure 3. The medium viscosity
guar groups revealed a 10.4% reduction in total cholesterol (p <0.035) and a 14.1% reduction in LDL choles-
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weeks. This reduction from baseline values amounted to the subjects had a diagnosis of a specific hyperlipidemia
a 14.7% and 17.5% reduction in total and LDL choles- type.
terol, respectively. When the group E change is comrOur study is relatively unique in that the subjects
pared with the liquid placebo group change, an overall represent persons who fall into the National Institutes
greater reduction of 13.2% (p <0.001) in total and a of Health definition of "moderate risk" and were not
13.8% (p <0.02) in LDL cholesterol is noted. There was selected because of a hyperlipidemia type. Kahn et a!'
no significant change in triglycerides, HDL cholesterol, studied 24 healthy volunteers but the mean total cholesHDL 2 cholesterol, total cholesterol/HDL cholesterol terol was approximately 180 mg/dl, well below the
ratio (Table 111).
moderate risk range. In the study by Kahn et al, total
Other variables: Adherence to the guar gum regi- cholesterol decreased 16.6% when guar was given in a
men was determined by packet count and the mean ad- capsule form.
herence was >90%. There was no difference in adherIn our study, 4 weeks of guar therapy resulted in a
ence between the solid and liquid form or between guar - total cholesterol reduction that was 6 to 11% greater
and placebo. The subjects were monitored for side ef- than the reduction seen in the placebo groups for the
fects and the most commonly reported were flatulence medium and high viscosity grades, respectively. The
and loose bowel movements. One subject in the medium power of the results may be somewhat attenuated due
viscosity guar group withdrew from the study because to the variability in lipid changes in the placebo group C
of gastrointestinal symptoms.
at 4 weeks. This variability was in part due to the small
Analysis of 3-day diet records revealed no significant sample size of this group (n = 6). Nevertheless, at 4
baseline differences in total calories consumed, in di- weeks a significant reduction in total cholesterol (p =
etary composition when analyzed as percent of calories 0.035) was noted when both placebo groups and both
from carbohydrate, fat and protein or in dietary choles- guar groups were combined for analysis. A return
terol. Average daily dietary cholesterol intake at base- toward baseline for total and LDL cholesterol was obline in the combined medium viscosity guar group aver- served at 8 weeks; this reduced the significance of the
aged 362 mg and 345 mg in the combined placebo longer term total cholesterol reduction (p = 0.120).
group. At 4 weeks the change in cholesterol intake was These alterations in plasma lipids do not appear to be
+26 mg and -55.5 mg for the guar and placebo groups, caused by changes in diet composition or compliance to
respectively. At 8 weeks the average dietary cholesterol the guar dose.
change from baseline was -38 mg for the guar group
Other than total and LDL cholesterol, guar-induced
and +3 mg for the placebo group. Percent of calories changes in lipid and lipoprotein values have not been
from fat or saturated fat did not change in any group impressive. Investigators have reported a nonsignificant
from baseline to 4 or 8 weeks. Blood chemistries, includ- reduction in triglyceride and HDL cholesterol levels.
ing calcium, potassium, glucose, creatinine, uric acid, This lack of significant triglyceride reduction may be
serum glutamic oxaloacetic transaminase and serum deceiving. Bosello et al have reported a 30.4% (p
glutamic pyruvic transaminase, were analyzed, and no <0.01) reduction in triglycerides in hyperlipidemic subsignificant change was noted after 8 weeks of medium jects but an even greater reduction in apolipoprotein Cviscosity guar therapy.
111-0 of 55.3% (p <0.001). This may be of mechanistic
importance since Windler et al9 have reported-that CDISCUSSION
111-0 inhibited uptake of rat hepatic VLDL by perfused
Guar gum is a galactomannan with a molecular rat liver. Thus, significant changes may occur in lipoweight of approximately 220,000 that is derived from protein metabolism not reflected by the cholesterol conthe seed of the plant Cyamopsis tetragonoloba. It is tent of VLDL, LDL and HDL.
commonly administered by mixing the guar powder in a
To investigate this possibility we measured the choliquid. For convenience, a solid form may be desirable. lesterol content of HDL subspecies HDL 2 and HDL 3.
A "crispbread" form of guar has been compared with a Low HDL 2 cholesterol values have been related to arhydrated form. 6 In this 2-week study of 11 patients with teriographically determined extent of coronary artery
hyperlipidemia type 11 or IV, the mean daily amount of disease and rate of disease progression..... In our invescrispbread ingested was 12 i 2 g, and II + 2 g in the tigation no significant change in HDL 2 or HDL3 choleshydrated guar group. 6 The crispbread form had the terol content was noted.
greatest compliance rate,.and less flatulence and stool
The duration of the guar effect is an important issue.
looseness was noted compared with the hydrated form. A significant reduction of total and LDL cholesterol
In our study, 80% of both guar groups and 80% of I was demonstrated during an 8-week trial with the maxiplacebo group preferred the liquid form. The sticky na- mum reduction at 3 weeks. During a 12-week trial a
ture of the guar cracker in the mouth was a common significant reduction in total and LDL cholesterol was
reason for the liquid preference.
noted at 6 weeks but no significant change was seen at
Previous studies with guar therapy have demon- 12 weeks. 6-'2 Subsequent to a placebo-controlled guar
strated plasma total cholesterol changes ranging from a trial, 13 patients chose to continue to receive guar therareduction of 3.4% to 16.6% (Table 1). Triglyceride and py and a sustained decrease in total cholesterol values
HDL cholesterol values have revealed a consistent pat- was noted after 12 months of therapy.13 The return
tern of no significant change. In many of these studies, toward baseline values in our study did not appear to be
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due to the delivery mode because a similar increase was long-term effectiveness, effect of guar therapy on the
seen between 4 and 8 weeks in both groups A and B. absorption of medications, effect of guar therapy on the
Packet counts suggest that compliance was not a cause bioavailability of micronutrients, optimal viscosity and
for this change.
delivery mode and development of approaches to mainThe mechanism of action of guar is unclear but it tain long-term compliance.
may involve its viscosity and "coating" of the intestinal
mucosa, limiting the intestinal bulk phase diffusion and
thus interfering with adsorption of lipids."" 5 Gee,' 6
Blackburn7 and their co-workers found, in rat jejunum, RESuFEoiR.EDNC iESlrldrolst
ntis _Ihadiet.ry dditim.:an
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