











49, 1If you work with any type of diet or combination of diets in question
#46, please specify the number and tvpe of exchanges or points for each
meal and snack, as you normally eat them. PLEASE BE VERY SPECIFIC.

103




50. Write the types of foods you choose for your usual meals and snacks QR write
what you have =aten within che past 24 hours IF it was a fairly typical day.

DON"T FORGET TO_INCLUDE LIEMS SUCH AS SUGAR, CREAM, MILK, BUTTZR, DRESSINGS, EIC,

Kind of food | How prepared How much

|
First meal i
time: H

place:

place: [
!

Second meal
time:

place:

Snack

time:

place:

Third meal
time:

place:

Snack
time:
place:
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51. Many of the following foods are relatively high in dietary fiber. Others
are necessary to maintain a well-balanced diet or to add interest and
palatability to meals and snacks. According to the scale below, please
rate your preference for the foods which follow. PLEASE CONSIDER ALL
FOODS ONLY IN VIEW OF A SIX-WEEK EXPERIMENTAL DIET PERIOD.

Scale:

A.
B.

=1 =

Like it well and could eat daily, if necessary
Like it all right and could eat it at least once every two or three days,
if necessary.

. Neither like, nor dislike, but wouldn't mind eating fairly often, if

necessary.

. Mildly dislike. Would prefer not to eat it, but would if diet could not

be worked out any other way.

. Would not eat it.
. Have never eaten it.

Begin rating foods on the following page.
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MILK AMD DAIRY PRODUCTS

A 3 C

American processed ChE@S@ .........caun

cheddar cheese .......oouiiiinnnnnniny

creamed cottage cheese .................

Tow-fat cottage cheese .........o.ovuunn

jow-fat mozarella cheese ...............

...................................

Morning Star Farms
-sausage patties or links..........

MEAT, POULTRY AND FTSH

pork, lean..... eeeaaeaaaes Chieeeas -

ham, lean,.,..... e eeeeeaaa i baear e i

Chicken, light meat ....................

Chicken, dark MEAt .uuuurvnernrerenennis

turkey, light meat............. —

turkey, dark meat......... S,

tuna, in water (not oil)...............

Sard'IHES Lassssaasianarans teecssanaena s
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BREADS, CEREALS, AND STARCHY

VEGETABLES

A

white bRaNS <« vovranenss s AR R L

kidney beans ....ceeevrrioanaraninaanns

PINEO DEARS ceveversvranaraanrsnseasans

brown beans «i.eeeeens oo o e aieoE i

1ima beansS. c.essesscssannceiananes P

100% bran cergal veaeevvacesarsine e

whole wheat bread. ... -cocviseresaanans

high=fiber Sread... ccovveinvennniiens

graham crackers............. i edieeanas

PAPTNIA L o5 vvw st issis e a s @y e s

eggnoodles .........connns wn i ik o Wi EE
oatmeal ., .. iuennsran ehomreas ¥ 8 Vi s )

potatoes ., .......... Cireeeees v BT

brown rice....... A S e e T 4

WHILE TICE L veieeieronansvannnnasnnnnnes

dinner voll ... ..vivennns 2 v v St

cye wafers............ wiminm i R S

spaghetti. ... voivvevennnns R

Winter SQUAash......eevvrreansirnansnnenas

summer squash..... cansanens aee &R

sweet potatoes ....vvvvnrrranaenninan !

wheat flake cereal.......... i e

shredded wheat «.o.vvveevvronennns S,

baked beans -ceeeneerianas NP s

(S, SR

granola-type Praducts -« e-veeeecssrsroeas
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F:11 1ok Fod o ) TR P

banana

................................

blackberries......... R S i

PR 8 S e TR S RS e won siwilhd

grapefruit ... e

gqrapes ,....... Neesserietet s s nrune

cantalope.....cc.vvunnnn, v,

honey-dew melon., . ... ..iveenuniinnn.

EANGETINe: ot ot A e ot 55 40

THUBBTD: (2 iiiiimnmmesitinsas e nnns ins

PASINS L .vuiininnirnennnnnns eseaaenans 4

FAT-CONTAINING FOODS : In evaluat-
ing the following, consider their
use in cooking or as accompaniments.

margarine -tub ... .. c.iiiiiiiiiia., . 4

LT P e d

corn ail ........ eeaeeraeaa ez

cattonseed oil, . .. .... B

peanut 01l ... ... .0innnn. T |

safflower 0il........... R T R

saybean oil ...... — R, s

- peanut butter ..........ivnn... "

AIMONAS ..t i

PRANUES +ervvrernnsnnannrane o

pecans ......... T I I Ty
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Vegetables

Please note how you prefer to sat your vegetables by marking R for RAW and ( for COOKED.
for example, if you lave raw carrots but absolutely detest them cooked, mark

A 8 c D E F
CARROTS R

or, if you like cabbage fairly well either raw or cooked, but wouldn't want to eat
either every day, mark

CABBAGE R/C

=
n
o
X
2
(72}
(g
U

BROCCOLI ..t e ———
BRUSSEL SPROUTS t.vvvivviieriaiinannnas

CABBAGE .. vvveineniann e neianeannaas

CARRQTS .. .... bE A v e ee e R cen
CAUETFPLOWER waiss v s 55 o 48 awais e e L
CELERY

CUCEMBER ........... wiacie Wi T
EBGPLANT Lt iee i i

KALE BREENS s cammnatittinnse e 58 brp 2 Subin
LETTUCE Lt
ONIONS . ........ RSN (BOCEES Y
PARSNIPS

..............................

RADISHES

..............................

EUCCHIND L. i eaees ]

RUTABAGA . .. vv et e e eeeeenneeanns l . ! f
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Is there anything additional you feel we should know? Lf so, please include
it fere.
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APPENDIX C

DIET RECORD INFORMATION

Date:

1. If you are a daytime person, you need only write this in when you
start a new book. Just make sure the date is correct.

2. If you frequently work at night and are switching between nighttime
and daytime activity, please include the date at all meals. This
is particularly important for 'graveyard-shift" workers.

Time: This should be to the nearest 5 minutes of giving yourself insulin.

Method:

This refers to the method of urine testing. Indicate whether the method
was clinitest or testape.

Urine Sugar:

Indicate this as "+'" or "%", whichever the colored paper has coded to
indicate urine sugar.

Acetone:

This test need only be performed if your urine sugar has been greater
than 2% for 3Jor more consecutive times.

Insulin:

The 9] + U should be completed similar to the following
example:
12 U NPH + 10 U Reg

Time:
Next to each meal label ie FIRST MEAL, SNACK, SECOND MEAL, etc., there

TehkdekR *hkhkw & J kN kkkddd ddekk

is a blank to be filled in for "Time. This should be the time you BEGIN
consumption of that meal or snack.

Time: Met: Sugar: Acetone:

At the bottom of each page labled THIRD MEAL you will see the above words.

% 9 % o e o e de e ke

"Met:" stands for ''method" and again, this refers to the method of urine
testing.

"Time:'" should indicate the time urinalysis was performed and this should
be the last possible thing you do before you go to bed.
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Other Information:

This heading appears on the second last page of all the booklets. This
is where you should record things which might affect blood sugar and for
which there was not room in the format on the previous pages. Examples
of such things include:
1. medications:
a. Are you currently taking a medication?
b. Have you discontinued a medication you have been taking for
a long time?
¢. Include over-the-counter preparations as well as prescription
medications.

d. Be sure to indicate the NAME of the medication and manufacturer.
2. General Health

a. Were you sick?
b. Were vou bedfast?

. Anything else you can think of that may have some effect on your
system, i.e. wide variation of your mood, etc.

w

Reactions:

You will find a reaction table on the last page of your booklets. Please
use it in the event you should have a reaction. Use it also if you

feel a reaction coming on but are able to take the correct precautions
before anything actually happens. This will help us to see a change

in insulin requirements or other needs which you might have.

Describe what happened and why you think it may have happened.

MEAL AND SNACK TABLES

Amount:

1. Use whatever measure is the most convenient at the time, however,

2. WHENEVER POSSIBLE, WEIGH YQUR FOODS ON THE SCALE PROVIDED. This will
help our data collection in two ways:

a. The more accurate your records, the more accurate our data, and
the more relevant the information we can extract from the data.

b. It helps you to become more proficient in estimating food weights
so that when you are in a position in which it is impossible or
highly impractical to weigh your foods, we can still have a
relatively good estimate of your food consumption.

3. If it is easier to measure the volume than the weight, MEASURE THE
VOLUME. The important thing is TO MEASURE. e.g. 3/4 cup macaroni
hamburger tomato casserole, 1 c. milk, 2 oz beef patty.

4. If you are unable to weigh or measure, estimate the weight or measure.
If you aren't confident with this, estimate the dimensions of the food.

Food:

1. Identify the food. If it is relatively unalterable such as a raw
apple or pear, no further qualification is necessary in this column.
If it is a casserole, please describe the main ingredients.

If it is a food that comes in a variety of forms such as skim, 2%,
or whole milk, indicate the type. THIS IS VERY IMPORTANT.
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How Prepared:

Indicate if the food was raw, fried, baked, boiled, steamed, etc.
Don't forget to include hidden calorie items, such as ''green beans cooked
in fat."

WEIGHING YOURSELF: GUIDELINES

As you start each week of the diets, it will. be necessary to weigh your-
self so that we can ensure a constant weight. Please follow these guide-
lines so that we can obtain the greatest possible consistency with your
home scale.
1. Weigh first thing in the morming AFTER going to the bathroom and
BEFORE eating or drinking anything, including water.
a. If you eat or drink something before weighing, weigh yourself by
following these guidlines on the next day.

2. Weigh yourself either naked or in your underwear, but BE CONSISTENT.
3. ZERO THE SCALE BEFORE WEIGHING.
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APPENDIX D

Method of calculation of hourly energy expenditure

NAME : DATE ; BIOSTATOR DIET:
Factor: kg body weight / 1000 * 5 = kg * 5/ 1000 =
Time to Time Activity ml 02/kg/min * factor = kcal/min * min = kcal
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APPENDIX E

Wheat bran hread formula
Ingredient % Flour Weight
Hard red spring & winter wheat blend bread flour? 100.00
Water 112.18
Hard red spring wheat branb 30.00
Vital wheat g1utenC 10.00
Sucrose 10.00
Compressed yeastd 4.00
Al1-purpose shortem‘nge 3.00
Sodium chloride 2.50
Bromate-type yeast foodf 0.60
Sodium-stearoyl-2-Tactylate 0.50
Calcium propionate 0.40
Asorbic acid (in solution) 100 ppm
Potassium bromate (in solution) 75 ppm
Azodicarbonamide (in solution) 20 ppm

%ansas Diamond Bleached Wheat Patent Bread Flour (protein = 11.5%), Dixie

Portland Flour Mills, Inc., Memphis, TN

38101

Phepartment of Grain Science, KSU, Manhattan, KS 66506

CPam‘p1us D (254) Vital Wheat Gluten, Olathe, KS 66061

dRed Star Compressed Yeast, Universal Foods Corporation, Milwalkee, WI 53201
©a0M A11-Purpose Shortening; Archer Daniels Midland Co., Decatur, IL 62525

Fc.M. Yeast Food, ITT Paniplus, Olathe, KS
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Method of wheat bran bread preparation

1. Fifty percent of the wheat bran was soaked in 14.89 percent of the total
water for one hour.

2. With the exception of salt and the remaining bran, all dough ingredients
were mixed in an 80 quart aluminum bowl with appropriate aluminum dough
hook in an institutional mixer? for one minute at speed one, one minute
at speed two and three minutes at speed three until development of good
gluten film.

3. With mixer at speed one, salt was sprinkled on dough and mixed for a total
of one minute.

4. The bran-water mixture was then added to the dough and mixed at speed one
until incorporated.

5. With mixer at speed one, dry bran was sprinkled onto dough until it was
worked into the dough surface, then mixed at speed two until just incor-
porated into dough.

6. Dough was placed in fermentation cabinet for 45 minutes (88° F wet bulb,
86° F dry bulb).

7. Dough was then scaled to 22 3/4 ounces, rounded and benched 20 minutes.

8. Dough was molded® and placed in one-pound silicon-coated bread pans, then
proofed (100° F dry bulb, 95° F wet bulb) to template height (Figure 6A).

9. Bread was baked at 425° F for 35 minutes in a rotary oven, cooled, sliced,
and double bagged€.

%Hobart Corporation, M-802, Troy, OH 45373

bPressure plate 3.5; Top roll 3.0; Bottom roll 1.7
Acme Rol-Sheeter, Model No. 88; D.R. M€Clain and Son, Pico Rivera, CA

CBread was first placed on 1 1/2 mil plastic bread bag and tie, then 4 mil
plastic bread bag and tied.
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FIGURE 6A. Template used for proofing wheat bran bread [1ife-size]
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APPENDIX F

Cellulose bread formula

Stage ~ Ingredient - I _ % Flour Weight
Sponge Hard red spring & winter wheat blend bread flour? 60.00
Bromate-type yeast foodb 0.60

Compressed y-eastc 0.40

Water 36.00

Dough Hard red spring & winter wheat blend bread flour® 40.00
' Vital wheat g1utend 10.00
Sucrose (granulated) 10.00

Non-fat dry milk 6.00

Al1-purpose shorteninge 5.00

Bread sours 0.50
Sodium-stearoyi~2-1acty1ate 0.50

Calcium propionate 0.40

Potassium bromate (in solution) 75 ppm
Azodicarbonamide (in solution) 20 ppm

Ascorbic acid (in selution) 150 ppm

Sodium choloride (in solution) 3.29

Total dough water 91.03
Microcrystalline cellulose’ 30.00

4ansas Diamond Bleached Wheat Patent Bread Flour (protein = 11.5%); Dixie-
Portland Flour Mills, Inc., Memphis, TN 38101

bC!M. Yeast Food, ITT Paniplus, Olathe, KS 66061

CRed Star Compressed Yeast, Universal Foods Corporation, Milwalkee, WI 53201
dpaniplus D (254) Vital Wheat Gluten, Olathe, KS 66061

€ADM A11-Purpose Shortening; Arther Daniels Midland Co., Decatur, IL 62525
fAvice] - pH type 101; FMC Corporation, Philadelphia, PA 19103
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Method of cellulose bread preparation

Sponge ingredients were mixed in an 80 quart aluminum bowl with appro-
priate aluminum dough hook in an institutional mixerd@ for two m1nutes
at speed one and two minutes at speed two.

2. The sponge was fermented in a fermentation cabinet for two and one-
half hours (88° F dry bulb, 86° F wet bulb).

3. At the end of sponge fermentation, all dough ingredients (except cell-
ulose, 64.8% of the salt and 70.3% of the water? were mixed in same
mixer and equipment for one minute at speed one. The sponge was im-
mediately added and mixed with the dough for 30 seconds at speed one,

30 seconds at speed two, and then on speed three until gluten development
had occured (9 - 10 minutes).

4. The remaining salt, dissolved in the remaining water, was then added to
the dough, along with the cellulose. With the mixer on speed one, mixing
was initiated with the bowl in "down" position until water was suffic-
iently absorbed. The mixing bowl was then raised to "up" position
and mixing continued at speed two until cellulose was evenly dispersed.

5. The dough was then covered with p]ast1c and rested in fermentation
cabinet for ten minutes.

6. Dough was scaled to 29 1/2 ounces, rounded agd benched ten minutes. Dough
was then punched down, molded in rol-sheeter®, and placed in silicon-
lined bread pans® and placed in proof box (100° F on dry bulb, 95° F on
wet bulb) to proof until template height (Figure 7A).

7. Bread was baked ig a rotary oven at 400° F for 42 minutes, cooled, sliced
and double-bagged®, and frozen. at 0° F until needed.

“Hobart Corporation, Model M-802, Troy, OH 45373

bPressure plate = 4.0; Top role = 3,0; Bottom role = 2.0
Acme Rol-Sheeter, Mode] # 883 D.R. MCClain and Son, Pico Rivera, CA

Cax tin plate, green color, silicon glazed bread pan, 22 ox. capacity

dBread was first placed on 1 1/2 mil plastic bread bag and tie, then 4 mil
plastic bread bag and tied.
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FIGURE 7A. Template used for proofing of cellulose bread [Tife-size]

120




APPENDIX G

Granola recipes and method of preparation

Amount (g)

Ingredient 0p,6? PG &C 6° gH/SH 6°
Egg white 2632 1152 3008 3008
Banana (EP)® 2820 1152 3008 3008
Wheat Bran 3290 1260 3290 3290
Crisco Shortening 940 - -- --
Whole Wheat Flour 940 -- -- --
Cinnamon 28 11 28 28
Sesame Seeds -- - 846 846
Brown Sugar Twin 188 72 188 188
Slivered Almonds 940 360 940 --
Raisins 1880 720 1880 1880

3Granola eaten by DP during first three weeks of wheat bran diet.
bGranola eaten by DP during second three weeks of wheat bran diet,
CGranola eaten by GC throughout wheat bran diet.

dGrano1a consumed by both GW and SH throughout wheat bran diet.

€edible portion
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Method of preparation of granola

The following general method was employed in the preparation of all the
granolas. Although the method includes all possible ingredients, they were
not all added in any given recipe.

1. Preheat rotary oven to 300° F.

2. With wire whip, whip egg white in mixing bowl until smooth peaks are
formed.

3. With wire whip, in separate bowl, whip banana until Tumps disappear.

4. In large mixing bowl with paddie, thoroughly mix Crisco shortening, whole
wheat flour, and wheat bran.

5. Add to Targe mixing bowl: whipped egg white, whipped banana, cinnamon,
sesame seed, brown sugar twin, and slivered almonds. Mix thoroughly.

6. Label and weigh baking trays. Place granola on baking trays and weigh
again. Bake in rotary oven until thoroughly dry to touch.

7. Cool. Weigh each tray with granola.

8. Calculate percent ingredient loss, percent moisture loss, and grams
wheat bran/100 g cooked granola. These calculations are used to figure
grams of uncooked raisins which should be added to the granolas for each
meal and snack.
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APPENDIX I

Research Protocol

Background

Several sources have now developed mechanical devices for closed loop
monitoring and control of the blood glucose. Such devices were originally
developed with the goal of an implantable artificial B-cell for con-
tinuous use. Such a system still eludes researchers, but the work has
led to the development of extracorporal closed loop systems capable of:

a) continuous glucose monitoring for periods up to 72 hours; b) the
integration of the blood glucose values by computer; and c) computer
controlled insulin-glucose infusions for the control of the blood glucose
Tevel.

Continuous glucose monitors-controllers (CGM-C) have been used exten-
sively in Diabetes Research Centers on normal and diabetic patients and the
computer algorhythms have been well worked out. The instruments have great
practical significance for clinical medicine but have not yet been field
tested on actual patients in a hospital setting. The FDA has requested
field testing prior to marketing of the CGM-C units. One such unit
developed by the Ames Company, a division of Miles Laboratories in Elkhart,
Indiana, is ready for such field testing. This instrument, called a
Biostator II-Controller, has been tested and refined repeatedly in
various Diabetes Centers around the country for over five (5) years. The
continuous glucose monitor portion of the Biostator II has been approved
by the FDA and is currently being marketed as a single instrument,

The controller portion of the instrument still requires field testing,
and will be field tested in three (3) centers around the country. We have
been asked by Miles Laboratories to be one of these three centers for
field testing of the Controller. Miles will supply a Controller (con-
sisting of a continuous glucose monitor, computer, and insulin-infusion
pump). The company has prepared a protocol to be followed. The essence
of this protocol (without the numbers) is presented below.

Purpose of the Research

To field test the Miles Biostator Continuous Glucose Monitor-
Controller under actual field conditions in diabetic patients
to determine the ability to practice to control diabetics, and
attain and maintain normoglycemia.

Methodology
A. Patient population

1. Children over the age of ten years (10 years) and adults
with diabetes mellitus with hyperglycemia.
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Research Proposal
(Continued)

2. Pregnant diabetics during labor and delivery
3. Diabetics during surgery.

The diabetics with hyperglycemia will include patients in
diabetic ketoacidosis (DKA) -- both newly diagnosed patients
and old diabetic patients with DKA for whatever reason, and
patients with uncontrolled hyperglycemia who need re-
regulation.

B. Management

We have considerable experience with the management of diabetic
patients with the above problems including the use of continuous
insulin ¥nfusion in DKA, labor and delivery, and surgery. Data
on over one hundred patients so managed are available for
comparison controls for the machine-controlled gvoup.

During this protocol all patients with the above conditions and above
ten (10) years of age (so that proper consent can be obtained) will be
controlled with the Biostator. A double Tumen catheter is inserted
into a peripheral vein. A small amount of heparin is infused through
one lumen to maintain anticoagulation of the line. Heparin does not
infuse into the patient. Blood is drawn continuously through another
Tumen by a pump inside the Biostator. Blood is drawn at a rate of
2cc/hour. The blood then passes into the machine where the blood glu-
cose is determined by the glucose oxidase method and the values printed
out on hard copy and on a readout on a display. The Tag time is 90
seconds from arm to readout.

Glucose values are then automatically fed by the machine to a computer
which is programmed to control a second pump which can infuse insulin
and/or glucose through a second indwelling catheter. The computer can
be programmed to control the blood glucose at a present value, to re-
spond to rate of change in the blood glucose, or to maintain a present
infusion rate for insulin and/or glucose irrespective of the glood
glucose level.

Advantages of the Machine

Continuous insulin infusion s now an accepted method of controlling
blood glucose during DKA, hyperglycemia, labor and delivery and during
surgery. It is performed, however, usually by an open loop system (i.e.,
there is no computer control and blood samples need to be withdrawn at
periodic intervals to monitor response). The continuous insulin in-
fusion technique has, however, been proven to be a safe and effective
method for controlling hyperglycemia.

A closed Toop system incorporating automatic glucose control via
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Research Protocol
(Continued)

continuous glucose monitoring and variable infusion rates controlled

by the blood glucose Tevel would greatly simplify the continuous
insulin infusion method and facilitate glucose control without the
inherent danger of overshoot hypoglycemia seen with the open Toop
system. We feel the system will be particularly useful during labor
and delivery and during long surgical procedures where hypoglycemia

is difficult to detect and where frequent blood sampling is difficult.
A closed loop system should then have great practical usefulness in the
field and should be commercially available.

Disadvantages and Dangers to the Patient

The Biostator has been extensively tested over a five-year period in
ten Diabetes Centers and found to be safe and effective in diabetics
under controlled conditions in a clinical research center. There is
every reason to believe it will perform as well under field conditions,
but since that is the purpose of this experiment that fact is not known
for sure. We feel the machine has been sufficiently tested by diabetes
experts to pose no hazards to sick patients. Possible hazards are as
follows:

1. Blood loss

The blood loss by continuous monitoring will be Tittle (if
anymore) than that incurred by frequent sampling need with
open loop systems.

2. Venipuncture

These individuals will be sick patients in need of insulin
therapy and would have venipuncture in any event.

3. Heparinization

The amount of heparin infused to keep the 1ine open is no more
than needed to keep a heparin lock open and should pose no
threat to the patient. Indeed the heparin does not enter the
patient at all. A machine malfunction with a large infusion of
heparin is possible but has not been reported in extensive
testing. Coagulation will be monitored and the heparin
counteracted with protamine if needed, The heparin solution

is in a low concentration, i.e., 5000 units in 100 cc of NaCl,
and Targe volumes would be needed to cause any difficulty.

4. Machine malfunction

The Biostator has been so extensively tested and refined that
it is almost fail safe, but of course no machine is completely
so. Possible areas of malfunction are: a) improper glucose
value readouts, b) improper interpretation by the computer,
¢) with improper insulin or glucose infusion. The dangers

of these malfunctions are: a) insufficient insulin or glucose
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Research Protocol

(Continued)

infusion to properly control the blood glucose level with
continuing hyperglycemia and/or DKA, b) over insulinization
with hypeglycemia. Both of these possibilities pose a serious
threat to the patient so that they must be watched for. This
will be done by periodic venous blood sampling through

another vein or by finger stick (capillary blood) to monitor
blood glucose levels in the chemistry labotatory or by
Dextrostix-Eyetone Reflectance meter at the bedside. Clinical
judgement will at all times be used so as not to danger the
1ife or health of any patient. A1l precautions, both clinical
and Biochemical will be taken to fnsure the patients' welfare.
Informed consent will in all cases be obtained and the dangers
explained to patients and/or parents or other responsible
individuals in the case of comatose individuals. The Biostator
contains built-in alarms to signal machine malfunctions, clots
in the 1ine, a blood sugar below 40 mg/dl1 or a change of blood
sugar value greater than 20 mg/dl in one minute.

We feel that the machine (Biostator Monitor and Glucose Controller) has
been thoroughly tested and is now, in effect, a commercial instrument which
offers tremendous advantages in the management of hyperglycemia with few

dangers.

Field testing can be carried out in our institutions which will provide the
data needed for FDA approval and commercial availability. We ask approval
of this protocol by Human Experimentation so that the protocol can be in-
stituted in August, 1979.
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Appendix K

Average time + S.E.M.2 at which meals and snacks were consumed by subjects

in a free-living environment on control diets, cellulose and wheat bran dietsb
Meal Time (hour : minute) + S.E.M. (minutes)

Name Diet Breakfast AM snack Lunch PM snack Dinner HS snack

GC Control 8:08+ 8 10:45+ 6 12:40+ 9 16:04+ 9 18:11+ 7 22:30+17
Cellulose 7:17+15 11:50+10 12:53+10 16:20+10 19:14+10 22:59+10
Wheat bran 7:38+10 10:44+ 5 12:24+ 5 15:43+ 6 18:24+ 7 22:38+ 8

GW Control 7:42+413  9:54+410 12:30+ 6 16:103}3 18:11+ 5 20:44+22
Cellulose 7:13+21  9:42+20 11:59+ 7 16:39+16 18:06+ 8 20:41+34
Wheat branC

SH Control 6:33+ 8 9:40+ 6 1l:46+ 4 15:19+ 6 18:27+ 4 21:10+ 4
Cellulose 6:37+ 8  9:25# 7 11:49+ 5 15:36+ 6 18:05+25 21:27+ 3
Wheat bran 6:36+12  9:21+ 8 11:45+ 6 15:57+ 7 18:16+ 3 21:15+ 6

DP Control 8:18+13 d 11:58+ 8 15:07+28 17:43+ 5 21:43+27
Cellulose 8:02+ 3 d 11:26+# B 15:23+18 17:33+ 3 21:24+16
Wheat bran 8:07+ 6 d 11:35% 7 15:33#18 17:36% 5 21118411

astandard error -of the mean

baveraged over 6 week period for all diets

cmeal times not recorded

d

AM snack not consumed by DP
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ABSTRACT

Four young adult (18 - 26 years) non-obese human subjects (2 male, 2 fe-
Vmale) with Type I diabetes mellitus volunteered to consume a series of three
diets: baseline (normal daily intake), wheat bran (normal daily intake plus
80 g wheat bran per day) and cellulose (normal daily intake plus 30 g cel-
llu]ose per day). Wheat bran and cellulose diets were both
tain 60 g dietary fiber with 50% of the dietary fiber from wheat bran or cel-
lulose, respectively and to be equivalent to baseline diets in protein, car-
bohydrate, fat cholesterol and the ratios of simple to complex carbohydrate
and saturated to unsaturated fat. Each patient served as his own control.
Diets were of six weeks duration, separated by four-week "recovery" periods.
At the conclusion of each diet, subjects were hospitalized to undergo 12 hours
of computer-controlled, insulin-glucose infusions (Biostator, Ames Co.)
Dietary intake during hospitalization was equivalent to normal daily intake
(baseline) and normal daily intake plus the respective fiber (high-fiber).
Significant reductions were seen in fasting serum cholesterol for both high-
fiber diets (baseline 198 mg/d1; wheat bran 171; cellulose 174. Triglycer-
ides during the wheat bran diet were reduced, but not significantly (base-
1ine 76 mg/d1; wheat bran 56 mg/d1); cellulose feeding did not change fast-
ing serum triglycerides (73 mg/d1). High-density 1ipoproteins were signifi-
cantly reduced with both types of fiber feeding.(baseline 68 mg/d1; cellulose
48; wheat bran 50; P < 0.003). Mean daily insulin doses decreased (P< 0.03)
in response to fiber addition (baseline 48 units; wheat bran 44; cellulose 43);
mean biostator insulin requirements decreased with wheat bran (baseline 47
units; wheat bran 42; P < 0.02) but not with cellulose (54 units). The dis-

crepancy between free-living and biostator insulin requirements is difficult



to explain since the biostator is often used to determine free-living insulin
requirements, Both high-fiber wheat bran and high-fiber cellulose diets
exerted hypocholesterolemic effects but a least part of the cholesterol-low-
ering obseryved may have been due to an increased consumption of soluable
fibers. Juvenile-onset diabetic subjects may benefit from high-fiber diets,
with fiber predominantly as cellulose or wheat bran, but the improvement in
serum 1ipids is not as great as reported by others high-carbohydrate is
consumed in conjunction with high-fiber. In addition, high-fiber feeding
predominantly as wheat bran, generally induces improvement in glycemic
control and reduction in insulin needs of young adult Type I diabetic
subjects. High fiber fed predominantly as cellulose is inconsistent in

improving glycemic control and insulin requirements in the same subjects.





