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The hypocholesterolemic effect of guar gum depends on 
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Summary: We e x a m i n e d  t he  effect of gua r  g u m  on s e r u m  l ip ids  if  fed t o g e t h e r  
w i t h  e i t he r  50.3 % s t a r c h  or 50.3 % suc rose  in  a b a l a n c e d  die t  to pigs.  Fo r  th i s  
pu rpose ,  f ive a d u l t  h y p e r c h o l e s t e r o l e m i c  m i n i p i g s  (total  s e r u m  cho les t e ro l  
9.0 retool/l)  u n d e r w e n t  t h r e e  c o n s e c u t i v e  8-week c rossove r  (cont ro l  or gua r  sup-  
p l e m e n t a t i o n )  f eed ing  e x p e r i m e n t s  ( e x p e r i m e n t  I = c o r n s t a r c h  p lus  15 g guar,  
e x p e r i m e n t  II  = c o r n s t a r c h  p lus  30 g guar,  e x p e r i m e n t  I I I =  suc rose  p lus  30 g gua r  
pe r  day). 

Wi th  t he  c o r n s t a r c h - b a s e d  d i e t  n e i t h e r  15 g n o r  30 g gua r  g u m  h a d  an  i n f l u e n c e  on  
s e r u m  to ta l  cho le s t e ro l  or t r ig lycer ide  levels.  Also,  t h e  cho le s t e ro l  c o n c e n t r a t i o n s  in  
t he  l i pop ro t e in  f rac t ions  d id  no t  c h a n g e  s ign i f i can t ly  d u r i n g  e x p e r i m e n t s  I a n d  II, 
ye t  to ta l  s e r u m  cho les t e ro l  c o n c e n t r a t i o n  was  a b o u t  20 % lower  (p < 0.01) w h e n  gua r  
g u m  was  a d d e d  to t he  suc ro se  d ie t  in  e x p e r i m e n t  III. In  t h e  p r e s e n c e  of  suc rose  t h e  
s u p p l e m e n t a t i o n  of  30 g guar  led  to a s ign i f i can t  dec rea se  (p < 0.05) of  t h e  choles-  
te ro l  c o n c e n t r a t i o n s  in  t he  ve ry  low-dens i ty  l i p o p ro t e i n s  (VLDL) a n d  h i g h - d e n s i t y  
l i pop ro t e in s  (HDL). T h e r e  was  also a t e n d e n c y  for d e c r e a s e d  cho le s t e ro l  levels  in  
t he  l ow-dens i ty  l i p o p r o t e i n s  (LDL) af te r  a d d i n g  30 g gua r  to t h e  s u c ro s e  diet .  

Thus ,  t he  s t u d y  d e m o n s t r a t e s  t h a t  gua r  g u m  exe r t s  a h y p o c h o l e s t e r o l e m i c  ef fec t  
in  t he  p r e s e n c e  of  suc ro se  in  t he  diet ,  b u t  no t  in  the  case  of  s t a r c h  c o n s u m p t i o n .  

Zusammenfassung: In  d e r  v o r l i e g e n d e n  U n t e r s u c h u n g  w u r d e  be i  Min ia tu r -  
s c h w e i n e n  de r  Ef fek t  y o n  G u a r  G u m  a u f  die S e r u m l i p i d e  be i  g le ichze i t ige r  G a b e  
y o n  e n t w e d e r  50,3 % S t~rke  o d e r  50,3 % S a c e h a r o s e  u n t e r s u c h t .  D a z u  d u r c h l i e f e n  
5 a d u l t e  h y p e r e h o l e s t e r o l ~ m i s c h e  M i n i a t u r s c h w e i n e  ( G e s a m t s e r u m c h o l e s t e r o ]  
9,0 retool/l)  j ewei l s  n a c h  e ine r  C r o s s - o v e r - A n o r d n u n g  3 V e r s u c h s r e i h e n  y o n  Ffit- 
t e r u n g s e x p e r i m e n t e n  m i t  j ewei l s  8 W o c h e n  Dauer .  ( E x p e r i m e n t  I = Mai s s t~ rke  p lus  
15 g Guar ;  E x p e r i m e n t  II  = Maiss t~ rke  p lus  30 g Guar ;  E x p e r i m e n t  I I I =  Saecha -  
rose  p lu s  30 g G u a r  p ro  Tag.) 

In  G e g e n w a r t  y o n  Mai s s t~ rke  in  de r  Di~t  h a t t e n  w e d e r  15 g n o c h  30 g G u a r  G u m  
e i n e n  Einf luB au f  die S e r u m - C h o l e s t e r i n -  ode r  -Tr ig lycer idspiegel .  Die  Cho les te r in -  
k o n z e n t r a t i o n  in  d e n  L i p o p r o t e i n f r a k t i o n e n  wa r  w ~ h r e n d  d e r  E x p e r i m e n t e  I u n d  II 

Abbreviation index 
L D L  = low-dens i ty  l i p o p r o t e i n  
H D L  = h i g h - d e n s i t y  l i pop ro t e in  
V L D L =  v e r y  l ow-dens i ty  l i pop ro t e in  
wt  = w e i g h t  

988 



110 Zeitsc,hrift ffzr Ern~hrungswissenschaf't, Band 30, Heft 2 (1991) 

ebenfaIls nicht signifikant beeinflu~t. War hingegen Saccharose in der  Di~t enthal- 
ten, so senkte Guar den Serum-Chotesterinspiegel  um ca. 20 % (p < 0,01) (Experi- 
ment  III). Bei dieser Di~t konnte die Zulage von 30 g Guar pro Tag ebenfalls die 
Cholesterinkonzentration in den VLDL- und HDL-Frakt ionen signifikant (p < 0,05) 
herabsetzen. In Exper iment  III  konnte auch eine tendenzielle Redukt ion des 
Cholesterins in der LDL-Frakt ion gemessen werden. 

Die Untersuchung zeigt, dab Guar Gum einen hypocholesterol~mischen Effekt in 
Gegenwart  yon Saccharose in der Di~t entfaltet, nicht  aber  bei  Starke als 
Kohlenhydrat  in der  Di~t. 

Key words: _Guar gum, serum !ipids, m_echanism, dietary _carbohydrate, sucrose 

Schl[isselwSrter: Guar Gum, Serumlipide,  Mechanismus, Di~tkohlenhydrat,  Sac- 
charose 

I n t r o d u c t i o n  

Guar gum is a storage galactomannan from the seeds of the Indian 
cluster bean (Cyamopsis tetragonoloba). Studies in humans (3, 6, 12), as 
well as in experimental animals (I0, 31) have demonstrated that the oral 
ingestion of this gel-forming dietary fiber is accompanied by a reduction 
of serum cholesterol levels. 

However, the mode of action of guar gum in lowering cholesterol levels 
is not yet fully understood. There are a number of mechanisms which have 
been proposed to explain the hypocholesterolemic action of guar gum. 

It has been proposed that gel-forming dietary fibres such as pectin and 
guar gum bind bile acids and reduce intestinal absorption of cholesterol 
(13, 21, 25). According to this proposal the cholesteroLlowering effect is 
largely mediated by an enhanced feca] excretion of steroids (16). However, 
the weak negative correlation between serum cholesterol levels and acid 
and neutral steroid excretion in humans (25, 35) suggests that additional 
mechanisms may be operative. 

Another explanation is the effect of guar gum on carbohydrate absorp- 
tion and metabolism, because it has been shown to reduce postprandial 
hyperglycemia (9) and to diminish postprandial insulin secretion (]7). This 
could be due to delayed gastric emptying (5, 23, 30), to altered transport 
barriers along the small intestine (15, 20), or a reduction in the secretion of 
t h e  i n s u l i n  s t i m u l a t i n g  g a s t r o i n t e s t i n a l  h o r m o n e  G I P  (gas t r i c  i n h i b i t o r y  
p o l y p e p t i d e )  (26) a f t e r  g u a r  g u m  i n g e s t i o n .  I n  th i s  r e s p e c t  t h e  l o w e r  
p o s t p r a n d i a l  i n s u l i n  l eve l s  m a y  d e c r e a s e  l i p o p r o t e i n  s ec r e t i on ,  b e c a u s e  
i n s u l i n  s t i m u l a t e s  t h e  s e c r e t i o n  o f  V L D L  l i p o p r o t e i n s  (36). 

A t h i r d  m e c h a n i s m  i n v o l v i n g  an  i n h i b i t i o n  o f  h e p a t i c  c h o l e s t e r o l  syn-  
t h e s i s  b y  s h o r t - c h a i n  f a t t y  a c i d s  g e n e r a t e d  b y  a c e c a l  b a c t e r i a l  f e r m e n t a -  
t i o n  (2) h a s  b e e n  i n v a l i d a t e d  b y  ea r l i e r  e x p e r i m e n t s  f r o m  th i s  l a b o r a t o r y  
(1). 

I n  t h e  a i m  to  f u r t h e r  o u r  u n d e r s t a n d i n g  o f  t h e  h y p o c h o l e s t e r o l e m i c  
a c t i o n  o f  g u a r  g u m ,  w e  i n i t i a t e d  s t u d i e s  to  d e f i n e  t h e  d i e t a r y  c o n d i t i o n s  
w h i c h  m a k e  t h e  h y p o l i p i d e m i c  e f fec t  a p p e a r .  D u r i n g  t h e s e  s tud i e s ,  w e  
o b s e r v e d  t h e  spec i f i c  k i n d  o f  d i e t a r y  c a r b o h y d r a t e  e s s e n t i a l  for  l o w e r i n g  
s e r u m  c h o l e s t e r o l  l eve l s  b y  g u a r  g u m .  
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Mater ia l  and  M e t h o d s  

All chemicals used were of reagent grade and obtained from Merck, Darmstadt, 
FRG. The guar gum (Glucotard) was granulated and was a generous gift from 
Boehringer, Mannheim, FRG. 

In all experiments the same five adult (4-5 years old) male G6ttingen miniature 
pigs were used. They were individually housed in a room. maintained at 20 ± 2 grade 
C and 60 %-70 % humidity with 13 h (0600-1900 h) of light. The pigs were given 
380 g per day dry matter of a semisynthetic diet (see below) to maintain constant 
body weight. This food was given in two equal amounts at 0600 and 1600 hours and 
was consumed completely in all experiments.  Water was provided ad libitum. 

Diets 

The diet (Table 1) simulated the gross composition of a western-style diet for 
humans, providing 18, 52, and 30 % of energy from protein, carbohydrate, and fat, 
respectively. Crystalline cholesterol (1% wt/wt) and cholic acid (0.5 % wt/wt) were 
mixed with the diet to increase the serum cholesterol levels, which in pigs normally 
range around 2 mmol~ (7, 33). The animals were therefore comparable to hyper- 
cholesterolemic patients needing hypolipidemic therapy. 

Experimental procedures 

The whole investigation consisted of three sets of experiments (Experiment I, II, 
and III). All experiments were carried out as follows: 

Table 1. Composition of diets. 

Ingredient Experiments I and II Experiment  III 
Amount  Amount  
g/100 g diet g/100 g diet 

Cornstarch 1 50.3 - 
Sucrose 2 - 50.3 
Casein 3 20.0 20.0 
Margarine 4 7.3 7.3 
Lard 5 7.3 7.3 
Cellulose 6 5.6 5.6 
Mineral/vitamin 7 mixture 8.0 8.0 
Cholesterol 8 1.0 1.0 
Cholic acid 9 0.5 0.5 

1 Cornstarch was obtained from Maizena Industrieprodukte, Krefeld, FRG (Sirona). 
2Sucrose was obtained from Merck, Darmstadt, FRG (No. 7651). 3Casein was an 
acid-precipitated preparation from Bayerische Milchversorgungsbetriebe, Nurem- 
berg, FRG (Biogen-Serolact P 65, 15% N on moisture-free basis). 4Margarine 
(,Sana" from Seibel, Kid,  FRG) had a P/S ratio of 0.60.5Lard ( ,Comberg Lard" from 
Comberg, Kiel, FRG had a P/S ratio of 0.20. ~Cetlulose used was a wood cellulose 
powder (No. 123) from Schleicher&Schfil l ,  Dassel, FRG. 7Compositon (grams/ 
kilogram diet): CaCO3, 18.0; CaHPO4 • 2 H20, 22.0; Ca (H2PO0 2" H20, 5.1; K2CO3, 7.5; 
MgO, 6.3; NaC1; 7.6; (milligrams/kilogram diet): FeSO4 • 7 H20, 610; ZnO, 313; MnO2, 
198; CuSO4 • 5 H20, 197; KI, 6; COSO4 • 7 H20, 5; NauSe, 1; retinyl acetate, 53,000 IU; 
cholecalciferol, 6200 IU; allrac-a-tocophery] acetate, 314; ascorbic acid, 931; thiamin 
HC1, 9.6; pyridoxine HC1, 16; riboflavin, 23; cyanocobalamin, 0.17; menadione, 23; 
Ca-pantothenate, 66; nicotinic acid, 77; choline chloride, 8600; biotin, 0.9; and folic 
acid, 5.8Cholesterol (No. 3670) and %holic acid (No. 222) were obtained from Merck, 
Darmstadt, FRG. 
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The experiment was preceded by a 4-week adaptation period. During this adapta- 
tion period all animals consumed the diets listed in Table 1. Following adaptation 
the nutritional experiment consisted of two 4-week periods (periods A and B). In 
period A, three pigs continued on that diet, whereas the other two had an additional 
guar gum supplementation. In period B the treatments were changed (crossover). 
The guar gum was mixed immediately before the feeding with the diet and was 
completely consumed. 

Blood samples were taken by puncture of the vena jugularis on days 21, 26, and 28 
of periods A and B before the morning meal. Body weights were recorded twice a 
month. The average body weight was 34.2 ± 2.9 kg (mean ± SEM) at the beginning of 
the investigation and did not change significantly during any experiment. 

Exper iment  I: This experiment was carried out with cornstarch as the carbohy- 
drate component. During the guar period each animal received 15 g guar gum per 
day. 

Exper iment  II: This experiment was carried out in the same manner  and with the 
same diet as experiment I. The only difference was an increased guar gum close of 
30 g per animal and day. 

Experhnent  II1: During experiment III, 50.3 % (wt/wt) sucrose was fed instead of 
cornstarch (Table 1). The guar gum dose of 30 g per animal and day was as in 
experiment II. 

Analytica] procedures 

Blood samples were analyzed for total serum and lipoprotein cholesterol and total 
triglyceride levels. Cholesterol levels were determined according to R6schlau et al. 
(32). Separation of VLDL was achieved by flotation at 1.006 g/m] in an Airfuge 
(Beckman Instruments,  Munich, FRG) according to Bronzert and Brewer (8). High- 
density lipoprotein (HDL) cholesterol was determined in the supernatant  obtained 
after adding 1.3 g/1 of dextrane sulfate plus 0.13 moI/1 of MgC12 to whole plasma (24). 
Low-density lipoprotein (LDL) was calculated by subtraction. Total recovery of 
cholesterol in the three ]ipoprotein fractions was greater than 92 % during all three 
experiments. The determination of triglyceride levels was done according to 
Wahlefeld (38). Statistical evaluation was done by using an ANOVA, followed by 
Tukey's test (14). 

R e s u l t s  

The  h igh  tota l  cho les t e ro l  c o n c e n t r a t i o n s  d u r i n g  all con t ro l  pe r iods  (see 
Tab les  2 a n d  4) of  a b o u t  9 mmol/1 (i.e., 347 mg/dl)  are s imi la r  to the  typ ica l  
va lues  o b s e r v e d  in  h y p e r c h o l e s t e r o l e m i c  pa t i en t s  for w h o m  hypo-  
l i p idemic  t r e a t m e n t  is des i rab le .  

Ne i t he r  15 g n o r  30 g g u a r  g u m  per  day  s ign i f i can t ly  c h a n g e d  s e r u m  
cho les t e ro l  levels ,  n o r  d id  i t  affect  s e r u m  t r ig lyce r ide  levels  w h e n  s u p p l i e d  
w i th  a c o r n s t a r c h  b a s e d  die t  (Table  2). Also, the  cho les t e ro l  c o n c e n t r a t i o n s  
in  the  l i p o p r o t e i n  f rac t ions  were  n o t  c h a n g e d  s ign i f i can t ly  b y  one  of  the  
gua r  doses  w i th  the  c o r n s t a r c h  die t  (Table  3). 

F i g u r e  1 shows  to ta l  s e r u m  cho les t e ro l  c o n c e n t r a t i o n s  o b t a i n e d  at  each  
day  of b lood  s amp l ing .  S ta t i s t i ca l  e v a l u a t i o n  s h o w e d  t h a t  the  cho les t e ro l  
leve ls  d id  n o t  c h a n g e  s i gn i f i c an t l y  b e t w e e n  days  21 a n d  28 w i t h i n  a n  
e x p e r i m e n t a l  per iod ,  i n d i c a t i n g  t ha t  a m e t a b o l i c  s t eady  s ta te  was  a t t a ined .  
F i g u r e  1 c o n f i r m s  tha t  gua r  g u m s  was  n o t  h y p o c h o l e s t e r o l e m i c  in  the  case  
of s ta rch  feeding.  On ly  in  the  p r e s e n c e  of sucrose  d id  the  s u p p l e m e n t a t i o n  
of 30 g gua r  g u m  per  day  lead  to a s i gn i f i can t  20 % decrease  of cho les te ro l  
levels  (p < 0.01). 
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Table 2. Total  s e r u m  choles tero l  and  t r ig lycer ide  concen t r a t ion  of min ip ings  (n = 5) 
af ter  s u p p l e m e n t a t i o n  of  a d ie t  r ich  in co rns t a rch  wi th  15 g/day ( expe r imen t  I) or 30 
g/day ( e x p e r i m e n t  II) of  guar  g u m  (Means i SEM). Control  and  g u a r - s u p p l e m e n t e d  
values  no t  shar ing  the  s ame  supe r sc r ip t  are s ignif icant ly  d i f fe ren t  at the  p < 0.05 
level. 

Total choles te ro l  Total t r ig lycer ide  

mmol/1 
E x p e r i m e n t  I Control  8.90 ~ ± 1.44 0.336 c ± 0.083 

15 g guar  8.464 ± 1.26 0.349 c ± 0.073 

E x p e r i m e n t  II Control  9.185 i 1.48 0.357 d ± 0.062 
30 g guar  9.405 ± 1.67 0.396 d i 0.099 

Table  3. Choles te ro l  concen t r a t ions  in s e rum l ipopro te in  f ract ions  of rain±pigs (n = 
5) af ter  s u p p l e m e n t i n g  a die t  based  on co rns t a rch  wi th  15 g/day ( expe r imen t  I) or 30 
g/day ( e x p e r i m e n t  II) of  guar  g u m  (Means ± SEM). Control  and  guar  values  no t  
shar ing  the  s ame  supe r sc r ip t  are s ignif icant ly  d i f fe rent  at the  p < 0.05 level. 

VLDL HDL LDL 

mmol/]  
Cont ro l  1.16 a _+ 0.50 2.48 c ± 0.28 4.68 e ± 1.07 

E x p e r i m e n t  I 15 g guar  1.37 a i 0.45 2.70 c ± 0.36 3.75 e i 0.70 

Cont ro l  1.865 ± 0.62 2.41 d ± 0.26 4.47 f ± 0.62 
E x p e r i m e n t  II 30 g guar  1.465 ± 0.60 2.04 d ± 0.19 5.51f i 1.02 

Table 4. Choles tero l  concen t r a t i ons  in  l ipopro te in  f ract ions  and  total  s e r u m  as well  
as total  t r ig lycer ide  concen t r a t ions  in s e r u m  of  rain±pigs (n = 5) after s u p p l e m e n t a -  
t ion of a diet  r ich  in suc rose  ( e x p e r i m e n t  III) wi th  30 g/day of  guar  g u m  (Means +_ 
SEM). Means  in the  s ame  hor izonta l  l ine no t  shar ing  a c o m m o n  supe r sc r ip t  le t ter  
are s ignif icant ly  d i f fe rent  (p < 0.05). 

F rac t ion  Control  30 g guar  

mmol/1 

V L D L  choles tero l  1.64 a ±0.60 0.81 b ±0.44 
HDL choles tero l  2.28 a ±0.13 1.78 b ±0.17 
LDL choles te ro l  4.49 a ± 9.84 4.01 a _+ 0.93 
Total s e r u m  choles te ro l  9.04 a ± ].52 7.185 i 1.44 
Total  s e r u m  t r ig lycer ide  0.302 a i 0.056 0.318 a i 0.062 

S e r u m  t o t a l  t r i g l y c e r i d e s  w e r e  n o t  c h a n g e d  b y  30 g o f  g u a r  ( T a b l e  4). 
T h i s  t a b l e  s h o w s  t h a t  t h e  a d d i t i o n  o f  30 g g u a r  p e r  d a y  to  t h e  s u c r o s e  d i e t  
l o w e r e d  t h e  V L D L  a n d  H D L  c h o l e s t e r o l  l e v e l s  s i g n i f i c a n t l y  (p < 0.05). 
W i t h  t h e  L D L  c h o l e s t e r o l  c o n c e n t r a t i o n  t h e r e  w a s  a l s o  a t e n d e n c y  o f  
d e c r e a s e ,  b u t  i t  f a i l e d  to  r e a c h  t h e  5 % l e v e l  o f  s i g n i f i c a n c e .  
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Fig. I. Response of total serum cholesterol levels to guar gum during a cornstarch or 
sucrose diet. Guar gum supplementation amounted to 30 g/day. Means ± SEM are 
given (n = 5). 

D i s c u s s i o n  

We repor t  herein that  guar  g u m  exer ts  a hypocho les te ro lemic  effect  in 
the  GSt t ingen minia ture  pig if the  dietary ca rbohydra t e  consis ts  of  su- 
crose, bu t  not  in the  case of  s tarch consumpt ion .  

We th ink  tha t  this f inding is of  s ignif icance for the  m e c h a n i s m  of  guar  
act ion and  for the  die tary  gu idance  of  hyper l ip idemic  pat ients .  

As m e n t i o n e d  above,  two major  b iochemica l  m e c h a n i s m s  have  been  
cons idered  for the  hypocho les te ro lemic  act ion of guar: 
1) a dra inage  of s teroids by  a rise of  fecal excre t ion  (13, 16, 21, 25) or 
2) an in ter ference  of  guar  g u m  wi th  nu t r i en t  absorpt ion ,  especia l ly  of  
ca rbohydra te s  (5, 9, 15, 20, 23, 30). I t  is our  p roposa l  tha t  the  da ta  p re sen ted  
here in  s t rongly sugges t  the  second m e c h a n i s m  to be  operat ive.  The  fol- 
lowing ev idence  m a y  be ci ted in favor  of  this proposal .  

There  is ample  b iochemica l  ev idence  l inking high glucose and/or fruc- 
tose concent ra t ion  and  insulin wi th  a high rate of  hepat ic  secret ion of  
V L D L  cholesterol  into the  p l a sma  compar tmen t .  For  example ,  g lucose 
and  insulin have  been  repea ted ly  shown  to enhance  V L D L  secret ion by  
the  isolated per fused  rat  l iver  (36). 

Moreover ,  the  same  authors  have  shown  tha t  there  was  a paral lel  rise of  
hepat ic  cholesterol  b iosynthesis .  Insul in  has  also been  shown to raise the 
act ivi ty of  ~-hydroxy-~-methylglutaryl  CoA reduc tase  (E.C. 1.1.1.34) in 
cul tured  hepatocytes ,  this be ing  the  rate-control l ing e n z y m e  of cholesterol  
b iosynthes is  (34). All these  b iochemica l  changes  can metabol ica l ly  con- 
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t r ibu te  to hypercho les t e ro lemia  and  any  agent  which  is able to r educe  the  
pos tp rand ia l  rise of  glucose, f ructose  or insulin can be supposed  to pre- 
ven t  hypercholes te ro lemia .  

However ,  s tarch and  sucrose  in take  cause  a different  pos tp rand ia l  
p l a s m a  glucose,  f ructose,  and  insulin responses .  Whereas  sucrose  con- 
s u m p t i o n  is fol lowed by  a s teep rise of  glucose,  fructose,  and  insulin,  this  
is m u c h  less so in the  case of  s tarch (11). 

Because  sucrose  has  been  r epor t ed  to raise  se rum choles terol  above  
levels found  in s tarch  feeding (27, 29) and  guar  g u m  is k n o w n  to delay 
ca rbohydra t e  absorp t ion  and  to reduce  pos tp rand ia l  hype r insu l inemia  
(17), we  p ropose  tha t  guar  g u m  exer ts  its hypocho les t e ro lemic  effect  
ma in ly  via in te r ference  wi th  ca rbohydra t e  absorp t ion  and  s u b s e q u e n t  
modi f ica t ion  of  p l a s m a  insulin and  hepat ic  V L D L  choles terol  secretion.  
This  m e c h a n i s m  is obv ious ly  m o r e  opera t ive  t han  is a gas t ro in tes t ina l  
m e c h a n i s m  that  affects  fecal s teroid  excre t ion  via bile acid and  choles terol  
b ind ing  b y  the  d ie tary  fiber. 

I t  is up  to fu ture  research  to p rove  a delay of  g lucose  absorp t ion  and  
r educed  s e r u m  insulin concen t ra t ions  following guar  u n d e r  our  exper i -  
men ta l  condi t ions  a pursu i t  which  was, unfor tunate ly ,  no t  feasible  in the  
e x p e r i m e n t s  repor ted  here  now, because  of  b iochemica l  reasons.  

Moreover ,  these  cons idera t ions  help  to clarify w h e n  and w h e n  not  the  
in take  of guar  g u m  m a y  be  of  therapeut ica l  benefit .  G u a r  g u m  can be  
expec t ed  to be  of  par t icular  value where  a hyper l ip idemia  is based  on 
states of  hype rg lycemia  and  hyper insu l inemia .  This  is par t icular ly  the  
case in ma tu r i t y  onset  d iabetes  and  obesity.  In  other  cases of  hyper-  
] ipidemia,  guar  g u m  seems  unl ikely  to be  very  effective. 

Guar  g u m  did not  lower  se rum tr iglycerides  unde r  our  expe r imen ta l  
condit ions.  This is in a g r e e m e n t  wi th  the major i ty  of  clinical s tudies  that  
showed  no significant hypotr ig lycer idernic  effect  of  guar  g u m  (18, 19, 39). 
F r o m  the p roposed  act ion m e c h a n i s m  a lower ing of t r iglycer ide concen-  
t ra t ions  had  to be  ant icipated.  However ,  as the  p l a sma  t r iglycer ide concen-  
t ra t ion resul ts  f rom the rate of  secret ion of V L D L  tr iglycer ide and  f rom 
the rate  of  r emova l  by  l ipoprote in  l ipase it migh t  be  tha t  a c o m p e n s a t o r y  
change  of the  lat ter  enzyme  annihi la tes  any  hypot r ig lycer idemic  effect. 
The  impor t ance  of l ipoprote in  l ipase act ivi ty for ca rbohydra te - induced  
hyper t r ig lyce r idemia  has  been  obse rved  and  d iscussed  b y  several  au thors  
(4, 22, 28, 37). 
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