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Dear Sir or Madam:

T am writing to comment on a section of the Quaker Oats Ccmpmy‘s supplemental oommcnts to the
above-reference docket which is entitled "Dnmlmg the effective levels of the substance acrass three
eating occasions...”, which begins on page 4 of the supplemental comments. In this section, Quaker
Qats contends that in order for the hypocholesterolemic effect of val products 1o manifest it is
necessary that anadequate amount ot oats be present at each eating occasion. They cite a study done
by us (Gallaber etal,, J, Nutr. 123: 244-252, 1993) to support this contention. They state, in regard to
our study, that whena high viscosity guar gum was compared to a low viscosity guar gum, there werc
significant differences in blood cholesterol and bile acid elimination, and that the low viscosity guar
was not cffestive in lowering bloud lipids. T have aeveral conunents regarding those statoments, as
follows:

Lo Whilc iL is Lrue that the guar gum-containing dict did lower plasma and liver
cholesterol, it clearly did so only at the 6 week time period. There were no statistically
significant differences in plasraa cholesterol between the low aad high viscosity guar
gum diets at the 3 week and 11 weektlmeperxodsandnosmnﬁmntdlﬂ'erencemtotal,
liver cholesterol at the 11 week fime period (we did not measure liver cholesterol at
the3 week period).

3 Inz subsequent study published the same year as the one cited above (Gallaber etal., J.
Nutr. 123: 1732-1738, 1993), we examined thc cffect of viscosity on plasma
cholestero! in hamsters over a greater number of viscosities. This study, unlike the
previous one, icluded a *no viscosity" control, ie. a group fod cellulose was
mcluded. Severalpointsbecame clear as a result of that work. asfollows:

a. Evenvery low intestinal viscosities can result in rather substantial decreases in
plasma cholesterol. Plasma cholesterol dropped from 339 mg/dL i the
cellulose group (viscosity of 2 cP) to 254 mg/dl. in the low viscosity
hydroxypropy! methylicellulose (HPMC) group (intestinal viscosity of 47 cP).
Thus, the low viscasity guar gum group (LV-GG) in the first study (Gallaher
ctal, ). Nutr. 123:234-252, 1993) which had an intestinal viscosity of 56 cP,




may well have had s lower plasma cholesterol relative to a cellulose group, bad
we included one in the study.

b. Thus, from a theorciical point of view, the shape of the curve of plasma
cholesterol versus intestinal contents viscosity (Figure 2) indicates that, at low
viscosities, any imcrcasc in intestinnl contents viscosity will lower plasma
cholesterol.

c It i3 also truc that in our first study {(Gallaber et al, J. Nutr. 123; 244-252,
1993) we did reporz that bile acid excrelion was Iess in the low viscosity guar
gum group (LV-GG) compared to the high viscosity guar gum group (HV-
GG). Bowever, this ddference did not quite achieve statistical significance.
Morc impartantly, though, we have since gone back and amalyzed the bilc acid
and neutral sterol excretion in the animsls from our second study (Gallaher ex
al, J, Nuw. 123: 1732-1738, 1993). The relatlonslnp botween bile acid and
neutral sterol excretion versns HPMC viscosity is shown in Figure 1. What v
becomes apparent is that it is not that high viscosities of HFMC increaso bile
acid excretion, but (sl ata low. but nop-zoro viscasity, there 13 less exoretion
of bileacids. Thig is sn imteresting and unexpected finding thar suggests that at
a low viscosity, bilc ackd rcabsorption is enhnnced, but a5 viscosity continues
to increasathic enhancement is lost. .

d What also becomcs apparcnt is that as intestinal viscosity mcreases, neutral

: sterols also increases. The shape of the curve (Figure 1 attached) is essentially
the inverse of the plasma cholestero! curve, which suggests that interference
with cholesterol absorption ts the primary mechanism by which mcreased

* viscosity lowers cholesterol  We have ohrained essentially idenmical resulis i
arceently published study(Carret al,J. Nutr. 126; 1463-1469, 1996),

Although any increase in intestinal viscosity appears to effect a reduction in phsma cholesterol,
clearly there must be a cortain minim consumption of a viscosity-inducing food, such as oat ceceal, to
produce a biologically meaningful redustion in plusma cholesterol. What-in my opinion remaina
unclear is whether drvidmg up this minimum amount of food across scverz] meals will have s different
inqracL on cholesterol lowering compared to consuming it as a bolus ot ono meal, That i 1, will
inducing a farger decrease with cholesterol absorption at ouc mwal produce greater plasma
cholcsterol lowering than inducing a smaller decrease in cholesterol absorption several times during
the day. Ido not bebieve our knowledge is sufficient to make this judgment.

Recently, we have examined the viscosity of mtestinal contents supernatants produced by consuming
seversl oat-based breakdfast cereals. Rats were adapied to the AIN-7€ diet for several days, fasted
overnight, then given a meal Twa ta three honrs after the meal the rats were killed, the intestiual
contents collected, eentrifuged, nnd thevmcomy of the supemstants measured at several shear rates.
The protocol is essentially the sawe as the une described ia our report of the effect of diffcrant
viscosities of hydroxypropyl methyleellulose on plasma cholesterol concentrations, in hamsters
{(Gulluher ot 2l, J. Nutr. 123: 1732-1 738, 1993). Viscosttics values are either calculated at or
extrapolated to a shear rar= of 23 sl Ag can be seen in Figure 2, vonsuraption of General Mills
Cheerios, Quaker One Minutc Oatmeal (cooked or uncooked), and Quaker Ozt Bran all resulted ina



‘ relmvenymgh intestinal contents viscasity. Whole‘oatﬂourhadaﬁr'lowervncosny. suggesting that

the processing involved in converting the whole oat flour into Cheerios (the main ingredient) alters
the fiber material in such g way as to greatlyinerease it's viscosity. . The level of viscosity achieved by
all theso coreals, if eatrapolated to our hamater study cited abova, would have produced a maximal
reduction in plasma cholesterol. Since Chesrios, oamneal, and oat bran haveall been demonstrated to
reduce plasma cholesterol in homans, I believe our viscosity results obtained in rats arc applicable to
the human situation. That is, I suggest that our results indicate that consumption of any of these
cereals by humans, at their recommended serving size, would pmduman intestinal viscosity sufficient
ta reduce cholesterol absorption and thereby lower plasma cholesterol. Further, I believe viscosity
values obtuined in uuimals may be uscfil as a predictor of the cbolr.r.t:rol—lowenng potential of other
foods containing certain soluble fibers,

Toffer these comments in hopes they will be of assistance to FDA io finalizing the proposcd rule o

authorize the health claim related to oar products and lowered cholesterol/reduced coronary heart
disease. I am also enclosing reprints of our studies on viscosity and cholesterol lowering in the
anticipation that these would be usefulto youw. I would be happy to discuss these comments with you
further.

Sincerely,

Do), TlBA-

Daniel D, Gallaher, Ph.D.
Associate Professor
Email: dgallaber@chc2.che. umn.cdu
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_Figure 1

Eﬂ'ect of Intestinal Contcnts Viscosity
On Bile Acid and Neutral Sterol Excretlon
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Figure2
Intestinal Contents Viscosity of Rats Fed Meals

of Breakfast Cereals
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Notes For Figure 2

The data are presented as box plots because of lack of equal variance and deviation from a normal
distribution. The solid linc within cach of the boxes of the box plets arc the modinns, whereas the
dashed Jincs are the means  The top and bottom of the boxes are the 25th and 75th percentiles ofthe
data, and the top andbottom of the bare represent 10th and S0th percentiles. The circles outsideofthe
bars are datapoints that full oulside the 10th to 0th percent distribution.

The rats were fasted overnight then fed their meals and killed 2-3 hours later The amount of cereal
presented o the rats was 1/10th their serving sxzc, as listed on the container. The breakfast cereals
had some sugar added for palamhility and some water as well The AIN-76 diets (either cellulose or
guar) were fed dry with no added sugar (the dicts already contain some sugar). Since com flakes had
virtually 80 viscosity. the suyar clearly had no effect on viscosity. Most sats consumed the eatire meal
andallrats cnusumed most ofthenrmeal .

The viscasity values arc underestimated for the oat bran group and, 10 a much lesser extent uncooked
oatmeal group, as throe samples for oat bran and one for uncaaked nsu:nualwere 100 viscous Lo geta

reading on cur equipment,




