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| NSULI N METABCLI SM I N COVPANI ON ANl MALS The present invention relates to a
conposition to inprove glucose and/or insulin nmetabolismin companion
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and cats usually only occurs after a hyperglycemic episode for the animal. Thus,
animais which are borderline diabetics, or otherwise have moderately impaired
glucose metabolisms, run a significant risk of not being diagnosed with diabstas until
their conditlon has progressed and unmistakable symptoms have manifested

20 themselves.

Ingestion of a meal results in a postprandial glucose response. This response
is characterized by a surge in bloed glucose. Insulin Is the body's primary hormone
that is used to store blood glucose. Thus, blood insulin levels generally go up aftera
meal as well as glucose. A relatively low insulin response to a meal indirsctly

25 indicates that postprandial glucose ahsarption was minimal. Thus, a means to
prevent this "surge" In glucase and insulin after a meal would be advantageous to an
animal with impaired glucose metabolism.

Anather assoclated metabolic disorder with obesity and diabetes is
hyperinsulinemia. Hyperinsulinemia is the presence of insulin at abnormally high

30 levels in the blood. Céunteracting the effects of hyperinsulinemia by lowering insulin



.5 fibers such as guar and pectin have been found to yield a reduced 7 spp 2002
postprandial rise in blood glucose |evels, However, not all soluble fibers
provi de benefits, and some result in undesirable side effects for the

ani mal Including diarrhea) flatul ence) and abdom nal cranping. Exanples of
prior forrrulﬂi'gg%@rect ed to special diets include EP 205354, 10 which
teaches a dietetl 0g biscuit containing vegetable hulls. CN 1135850
teaches an instant gruel fornulation which |owers the norbidities of

di seases such as diabetes which is prepared fromcom sorghum grain) beans
and rice. M Dlez et al., "Fibres alinentaires chez le chien: |I. Definition
et conposition chimque" Ann. Med. Vet. ,'@0I. 140, no. 6, 1996) pp.
385-391 teaches the inclusion of 15 dietary fibers in feed for pets. G S
Mahdi et al.) "The therapeutic value of barley in the treatnment of diabetes
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to manage and improve glucose and/or insulin matabolism in a companion animai
25 through dietto prevent or mediate the onset of impalred glucose and/or insulin
function in an obese, geriatric, or diabetic companion animal.

The present invention meets these needs by providing a compasition to
improve glucose and/or insulin metabolism in companion animals by controlling the
postprandial glycemic and insulin responses in those animals. in accordance with

30 one aspect of the present invention, a pet food composition is provided and includes
a source of protein, a source of fat, and a source of carbohydrates from a muitiple



When the conposition of the present invention is fed to a conpanlon aE 2%%
t he postprandial glycemc response in that is animal controlled. The pet
food conposition consists essentially of a source of protein, a source of

fat, and a source 20 of carbohydrates froms nultiple grain source

conpri sing l.en f sorghum and barley; a blend of corn and barley; a
bl end of ch&§§$£rghum or a blend of corn sorghum and barley. The pet

f ood conposition of the present invention also Is useful to control
hyperinsulinem a in a conpanion animal. Accordingly, It is a feature of the
present invention to provide a conposition to 25 inprove glucose and/or.

i nsulin nmetabolismin conpanion animals by-controlling the postprandi al
glycem ¢ and/or insulin response In those aninmals. This, and other features
and advant ages of the present invention, will becone apparent fromthe
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20 of carbohydrates from a multlple grain source compnsing a b|end of sorghum and

barley; a blend of corn and barley; a blend of corn and sorghum; or a blend of com,
sorghum, and barley. The pet food composition of the present invention also Is
useful to control hyperinsulinemia in a companion animal.
Accordingly, it is a feature of the present invention to provide a composition to
25 improve glucose and/or. insulin metabolism in companion animals by controlling the
postprandial glycemic and/or insulin response in those animals. This, and ather
features and advantages of the present invention, will become apparent from the
following detailed description, the accompanying drawings, and the appended claims.
Reference is now made, by way of exampile, to the accompanying drawings in
30 which:



substantially pure form The conposition nmay also contain a waterg sagpb20e?
cel lul ose ether such as, for exanple) carboxymethyl cellulose or

hydr oxypr opyl net hyt cel | ul ose et her (HPMC), if carboxynethyl cellulose is
used, it is preferably a high viscosity conposition in the 30 range of from
about 5’0001Alﬁ§£30i5h065’a00 cps (50 to 650 glCm X sec.) and is added to the
conposi tion”i unt ‘of approximtely 190 by weight. if HPMC is
utilized, 2 7S EP 2002 IAM433 PB -5 it Is preferably also a high
viscosity conposition in the range of from about 90, QO to about 2, U00, 000
cps (10D to 20,000 glcm X sec.) and is added to the conposition in an
anount of from about 1-2% by weight. A suirfable grade of |HPMC i s avail abl e
from The Dow Chem cal Conpany under the designati on METHOCELt i K-100M it
5 has been found that such water soluble cellul ose ethers have the effect
of del ayi ng t h&igokisgt gmﬂfulluwajbwgdhegﬁmgfadlff@m@oumqw SAChan guedad.
The pet f t r ntion may al so optionally
contain a(?é\gedgggggﬁ?)'g dt%%%é%&%%ﬂﬁe?%& ﬁ di splay certain organic matter
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fermentem% q?@‘bﬁl 019 c(;eqlﬁm#%}@rflqgesg OB4 hour period. Thai is) from
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fermented and converte fecal bacteria. The organic matter
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bl ank tubes (i .H" PraRoEL g ﬁ%s RPt foos et vp o8 nigiae B alubSre
subst r #0e) grapnsousk Whith ﬁicnud%stémlendr@%brghtﬂﬁ amtﬁaﬂreyphmm ofmcﬁn tahd, t ube
prior to fernentatiaon. Addition Ea etalls of .the e ure are und in

Sunvol d ets'%TQS'UT a/lend okcem Q_ &% or pPIgnd of ¢ mhend Y as
Conposi t i OftakMlsARc8 o S&Mmtralthe pesspréﬁzﬂsl rﬁﬁmh\gm&ﬂeadnmneﬁwed@ﬁ ina
adequate nutrition far the animal. For exanple, atypical canine or feline

di et for ueempanioRanimel e use of additonaloralihseuraes inbiesresentiovemtiontsut
100 o e R MLV SR oot KRt loot U gl !
about 28 swurabs.diTéreugh thiehusy of a multiple grain source, the diet of the animatl zids in
regulating the animal's glucose metabolism and insulin response after meals in an
effective manner. Both healthy animals, as well as animals suffering from diabetes,
obesity, hyperinsulinemia, geriatric animals, and pregnant animals wil! benefit from
being fed the compasition of the present invention.
20 The composition also optionally contains other ingredients which also have the
sffect of minimizing the postprandial glycemic and/or insulin response in an animal.
The composition may include chromium tripicolinate in an amount of from bstween
about 10 to about 500 micrograms of chromium per day. Chromium tripicalinate
occurs In brewer's yeast, and the yeast may be added to the pet food composition.
25 Altematively, the chromium tripicolinate may be added to the composition in a
substantially pure form.

The composition may also contain a water soluble celiulose ether such as, for
example, carboxymethyl cellulose or hydroxypropylmethyl cellulose ether (HPMC). if
carbaxymethyl cellulos.g-: is used, it is preferably a high viscosity composition in the

30 range of from about 5,000 to about 65,000 cps (50 to 650 g/cm X sec.) and is added
to the compaosition in an amount of approximately 1% by weight. If HPMC is utilized,



~along with the nmultiple starch source, all percentages by meight.2HbﬁE9em@2
no specific ratios or percentages of these nutrients are required. The
fermentable fibers nay be any fiber source which intestinal bacteria 34
present in the animal can fernment to produce significant quantities of
SCFAs. "Sng%&¢%£8b gquantities" of SGFAs, for purposes of this invention,
are anounts e E 2 7S EP 2002 | AM 433 PB -6 mmol of total

SGFAs/ gram of substrate in a 24 hour period. Preferred fibers include beet
pul p, gum arabic (including gumtalha), psylllum rice bran, carob bean
gum citrus pul p, pectin, fructooligosaccharides and inulin,
mannanol i gosaccharl des and m xtures of the®e fibers. 5 The fernentable
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after the f
_ diet for use in the present invention may contain from about 20 to about 40% crude

25 protein (and preferably about 25 to about 35%), from about 4 to about 30% fat (and
preferably about 8 to about 12%), and from about 4 to about 20% total dietary fiber,
along with the multiple starch source, all percentages by weight. However, no
specific ratios or percentages of these nutrients are required.

The fermentable fibers may be any fiber source which intestinal bacteria

30 present in the animal can ferment to produce significant quantities of SCFAs.

“Significant quantitles"‘ of SCFAs, for purpases of this invention, are amounts over 0.5
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“"crude fiber™, which only contains some forms of celiulose and lignin). "Supplemental
total dietary fiber” Is that distary fiber which is added to a food product above and
15 beyond any dietary fiber naturally present in other components of the food product.
Also, a "fiber source™ is considered such when it consists predominantly of fiber.
In order that the invention may be more readily understoad, reference is made
10 the faliowing examples which are intended to illustrate the invention, but not fimit
the scope thereof. |

20 Example 1 -

Thirty aduit ovarichysterectomized female Beagles were used. The average
body weight of the dogs was 9.62 kg + 0.78 (SEM, range: 8.78 to 10.11 kg) at the
Initiation of the study.' Fresh water was provided ad libitum during the entire period of
study.

25 Following a stabilization period which lasted seven weeks, the dogs were
randomized Into five dietary treatment groups of six dogs each for the first replicate
and received one of the five experimental diets. The dogs were re-randomized and
assigned to a different experimental diet for the second replicate. Replicates | and ||
lasted a minimum of two weeks and a glycemic response test was performed at the

30 endofeach replicate.:



. Phosphorous Corn 92.0 29.7 11.1 7.2 4.1.6 34.2 Table 2 Weat Ba, rhavedd opfn
93.6 32.0 25.2 9.8 7.4 40.2 31,4 31.3 27.9 10.8 7.8 46.1 33.7 30.9 F\’?

93. Q3701037336$390302Sorghum9363431097738530.4 29. 4
2.42.23. 71 82.29.811. Q16.17. 610. 30. 00. 22. 30.10.11.41.21.31.41.31.11.21.11.1

1.1 15" rogen free extract; NFECF is the difference between 1
b0 and 't he ygﬁ]‘éﬁ%n%. sture, protein, fat, crude fiber and ash. ~ NFETDF is
the difference between 100 and the sum of noisture) protein, fat, total
dietary fiber, and ash. 20 d ucose response: A signifiicant (P<0.01)
difference in glucose response for diet, tine, and diet and tine

I nteraction was detected.' Fig. 1 sumari zds the post prandi al glucose | evels
at different tinme points. At baseli ne pI asma gl ucose |levels were
significantly | ower (P<0.0001 y far hum as conpared to wheat and rice.
No differences Cilvcanlgr@apqnmeteetsoue@r rmedvatdhe codmf emchaepliaate. Ihe and

[0°°. 5, 2BgHSRd a2t ol OIS o o s Wy GRRBARHRRS b 2
wer e obsemmbtetﬁzalﬁn she, wakbshaved!, G8eplivally psepdiad aindrthi alght saphalicasin wakower
pl asma gl uc | ev an the ot her bet ween 20 and 80 mi nutes and
gradual I'y @Mﬁ?#f%‘”&ﬁ@@%ﬂ%\”ﬁﬁ%@@ﬁ?i@ ?Yar?é'afﬁqzws contAnRg sedkie e
level s gf sRTAMeMMBEEY SRijeditlibes, b IPPeriMo Meefedt Tdip D Eiki8R, MB))E ThWarer
t han (P<U.05) wheat and ri.ce at 20 mnutes, wheat, bar ey. and rice at :gin
2 7 SEP ~Dasglingsamples werg collected approximately five minutes apart. Immediately after
the last baseline samples were collected, the dogs were fed 1% of body weight and
allowed a maximurn of 15 minutes to eat the experimental diets. Daogs not
consuming the experimental diet within 16 minutes were excluded from the glycemic
10 test for that day and retested the next day. Additional blood samples were collected
at 10, 20, 30, 45, 60, 120, 180, and 240 minutes after the food was consumed. The
blood samples were centrifuged at 1300 x g for 15 minutes and two ailquots of 1.0 ml
of plasma from each time point were frozen within two hours of collection. Plasma
glucose concentrations (mg/d!) were determined by hexokinase enzyme method
15 (Cobas Mira, Roche Diagnostic System, Somerville, NJ) and insulin (IU/ml) was
determined by standard radicimmunoassay method using RIA kit (DPC Dilagnostic
Products Corp., Los Angeles, CA).
During the stabilization period, dogs were fed an extruded maintenance diet
(Eukanuba Adult Maintenance, The lams Company, Lewisburg, OH) for seven
20 weeks. The ingredlenf compaosition of the experimental diets is presented in Table 1,
and the chemical compaosition of the experimental diets Is presented in Table 2. The
dally feed Intake was adjusted for individual dogs during this period until body weights
were stable. During the study period, five experimental diets were evaluated. All the
diets were formulated to contain equal starch content (approx, 30%) from differant
25 cereal sources (corn, wheat, barley, rice, and sorghum). To achieve this, protein
levels were allowed to vary considerably and fat levels were allowed to vary slightly.
The experimental diets were processed similarly with each starch source consisting of
whale grain without the hull. individual dally feed allowances were based on the
stabilization period intake.



-10 and 45 mnutes, and rice at 80 mnutes after feeding. mce hZa] ﬁFSh@z
(P<0.05) plasnma glucose levels from20 to 180 m nutes as conpared to ot her
diets. fable 3D et Average d ucose"Peak d ucoseTi ne PeakArea Under
Curveb~rrla/dl'~IMaldllrnin(mafmnl |l dl ~ConB6_ 8 t 1.88~88.2 t 1.76892.9 t
23. 0420916 ~ 481.8bWeat90.3 t 1.9598.9 t 2.42a75.8 t 19.932162T.9

425. 31 Bar I'WB83HPB 2 07°99.4 t 2.54'121.3 ~ 23.8421728.6 518.8abRice92. T
t 1.87108.7 t 2.38b73.8 ~ 12.4522336.7 t 471.4d 9 0 Sorghum84.5 t 2.02
87.3 t 2.98" 131.3 t 28.74 20640.4 t 440.47a Al values are expressed as
mean * SEM means wi thin:colums having different superscripts are
significantly different (pa0.05). w Average of all tinme points 15 The
average plasma glucose | evel was | ower (P<0.05) for sorghum as conpared to
wheat and rice (Table 3). Rice resulted in higher (P<0.05) glucose |evels
than corn and sorghourn No significantrghidfierences in average plasm

gl ucose | evel %gisted bet weepn wheat) barley, and_ rice. The plasma gl ucose
peak was Qﬂ@ﬁ?ﬁ-@ant |y hi gher&@mB<o WWheat o Barieye 43ioeonpSLEW®D alt ot her

diets, hog@y@ sokee20 signifigpat dsiberenggg (P%340) exggted between corn

wheat, barley and sorghum Dietary starch source failed to influence the
time of dJPodtrydymraductiealr 638.8nded1.dur ve23.8UC) 4t hi gB®R (P<0.05) for

wheat red to corn and r ghu nd diff nces 0.1 D) were

not ed %Ztﬁg@ﬁ'%%rn wheat, bar I‘gs ang']sgor 9%91 in?ﬁi n reé onse Significant
di ff er encBeétyidp09 ) between di.ots as@ tinegowas 2/0det ec4ed (P<U. 0001 ),
bit the tine and diet interactjign was _not sianificant (P>0.10) for the

post pr andPEWETSXRESH response.VBig. 3Osumek¥zes th@ i nsulfn 1 evel s at

di fferentchicRBnBRigsts. At basef pne’)qlghe pliggma ingglin |lggel of corn was
hi gher ( PO. 05¥W$han t hose 'of barley) rice and sorghum and no significant

di ff er enc¥#amms0. 10) were noti@®4d bePdeen héat, Bhél ey, O#e, and sorghum
Di et arqyp r 8gi Ld not 30 i uencg4 Nsuld & res se at , 20, 30, 120,
180) a??d gﬁ Wﬁ%‘%@eti me poi m? 917 S éj% 200 'gl ~M 433" PH ~11~
however, DlLewvethésniheéed in hi gh@2 (P<0.205) ih3ulin Gl 45, &2 60 ninutes

time poin n conpared to of her dj.efs. | ey the | st plasma
I nsulin I%\I}gﬁf rom 20 m nut esé'go 249%71 nut'es, evrelﬂgt hougrp(')%\ﬁe di.f f erences
wer e not Gaiurhicadtdnzt&0. 10) ag.gconpared tof.ghe otdhgr: expepi nental diets.
5: Tabl e 4D et Aver age, | nﬁul in Peak I nsulinTi PeakAr ea Under

n-...

cur vef ul UManesedivmm phes | %2 cor At 41 18, 271606 + 3. T9910.0 t

24. 95284 3p3tdssiitd chbigeat 8. 26 .. 26alEl7. 8 d.3. 32188 5 t 2g632554. 9 t
434..981 0 BarleyS. 60 * U.78,'11.4 1.64'137.3 * 19.8' f1746. 4 t

292. T5Ri cell 67._210b35 92 * 7.i'696.3 * 19.413794.5 764.86Sor ghunv. 38 *

1.14' 24. 4d an% x a@?q * 394.92a All values are expressed
as nean * %méﬁ%ééh&&%nﬁ@ﬁ%s rgvi ng different 15 superscripts are
si gni fi cahRegpeitiveccaraal g f0Beach dlebr age of alt tune points The average
pl asma insulin | evel was higher (P<O QS) for rice as conpared to corn,

barl ey) and sorghum and no differences (PyQO 10) were noted between cam
wheat) barley, and sorghum (Cable 4). The plasnma Insulin peak was
signifcantly 20 higher {P<0.0b) for rice as conpared to ail other diets and
no differences (Py0.10) existed between corn wheat, barley) and sorghum
Time of insulin peak was not affected by the dietary regi nen. Area

under curve was hi gher (P<0.U5) for rice as conpared to corn, barley, and
sorghum and no differences (PO.10) wore observed between wheat and rice or
bet ween corn wheat, barley, and sorghum Al though not 25 statistically
significant barley consistently resulted in the | owest average insulin,
peak insulin, and area under the curve {Table 4). The resulting tow bl ood
gl ucose response for sorghumand | ow insulin response for barley to a neal
is beneficial for mnimzing the glycem c response to a neal by the canine.
Addi tional ly bl ends of Sorghum and barl ey would give the



~7 SEP20AIAM43:i i'B _1,2_ combined effect of decreasing bethgep 202
post prandi al blond glucose arid insulin Levels after a neal. Exarrgl e 2
Thirty adult intact femal e Donmestic Short Hair cats (from Sinclair Research
5 Center, Colunmbia, M) were used. The cats were housed individually
according to AAALaC (Anmerican Association far Accraditation of Laboratory
Ani mal Car gamsdap@® ds. Al procedures were reviewed and approved by the
Institutional Animal Care and Use Committee and the cats were treated
humanely 2nd ethically during the entire study period. The animls were
vacci nat ed agai nst rhinotracheitis virus) 10 calicivirus) and pani eukopeni a
virus The cats were parasite free. The avgrage body wei ght of the cats was
3,66 kg 0.99 (SEM (standard error of the mean) range: 2.36 to 6.19 kg) at
the initiation of the study. Fresh water was provided ad |ibitumduring the
entire period of study. Calcul ated ar‘rm&eﬂf food td maintain body wei ght
was provided to the cats 15 daily. Be €"the cats had to consune their

f ood rapi @omipdoent@s) he gl ycedim chdhéstngBarlbhe Rita od Mrghg% present ati on
was gr adulgl I% ﬁeduced during éE stgt%i | 1 Z;Qti on period to_one hour daily.
The cats 2pp®EMEH to adjust v ;bwe NGo #36nit&Qime B6food

present atpfiiginNone of the ani palys wepey si gdg or ragured g egical attention
during the study period. 20 Five dietary treatnents were evaluated in a

three repf@lcate cross-over dedildn. F88 owi tBa sd@eéh weeld.8t abil i zation

period, tRgncats were random zgd based, on bpgy weiﬂ?t ancy $erum gl ucose
levels into five dietary treatnent groups of six cats each for the first
replicat eNFEgE cats were re-rétdon AR andtéidsi gn@dl8t v BRIST f er ent

experi nmen diet for the:secand, ang,thir plic . E replicate |asted
a nmni rrumhgg“iff t hree weeks aﬁgﬁa g%}c‘gr nid%";‘?espoﬁt‘ test-Was perforned at
t he end oStarelsch replicate, G g¢@m c 2A7cHpord®mot est30.ger e Jw4formad at the
end of qeaﬁplée |i cate. The catg were fasted %or 24 hours prior to the
initiatd o i glycemc tes 4 Thezd?ay be}-bre thbsgl ycefrfc response test,

the cat hetgfdl dritagTiber (FDPRS sbayed.q1ageptigdl |y 0 prepgygd, and the
jugul ar vein was catheterized under | |§ht sedation. The sedation 2 7SE
P 2002 B-glucans (total) : 0.0 0. 23

Calcium | 1.4 1.2 1.3 1.4 1.3
Phosphorous ‘ 1.1 1.2 1.1 1.1 1.1

15 ‘
® NFE = Nitrogen free extract; NFE_. is the difference between 100 and the sum of
moisture, protein, fat, crude fiber and ash.
® NFE Is the difference between 100 and the sum of moisture, protein, fat, total
dietary fiber, and ash.

20 Glucose response: A significant (P<0.01) difference in glucose respanse for diet,
time, and diet and time interaction was detected. Fig. 1 summarizes the postprandial
glucose levels at different time points. At baseline, plasma glucose levels were
significantly lower (P<0.0001) for sorghum as compared to wheat and rice. No
difterences (P > 0.01) were observed between corn, wheat, barley, and rice at

25 baseline. Dietary regimens did not influence glucose levels at 10, 120, 180, and 240
minutes after feeding, but significant differences were observed at 20, 30, 45, and 60
minutes. Sorghum had consistently lower plasma glucose levels than the other diets
between 20 and 60 minutes and gradually elevated for the remainder of the time
points. Plasma glucose levels of sorghum were not different (P>0.10) from com, but

30 were lower than (P<0.05) wheat and rice at 20 minutes, wheat, barlay. and rice at 30



| AM 433 PB _1~ regi nen consisted of the conbination ketanine (1@ 7n§EPl}§mZ7
ng/ kg ) and diazepam (0.5 ng/lb; 1.3 ng/kg) adm nistered intravenously.

Bl ood sanples were fn syringes and transferred in evacuated tubes

cont ai ning no anticoagul ant (TerunoC~ Venoject tubes (7.4 nl), avail able
from Ter um'ﬁ}’l%i ?ra#ﬂ Cor poration, Elkton, MD). 5 Two basel i ne sanples were
collected a 2 ely ten mnutes apart. Imediately after the | ast

basel i ne sanple was collected, the cats were fed 1.0g% of body wei ght and
al l oned a maxi num of 15 mnutes to eat the experinental diets. This food

i ntake (1.09% of body weight) consisted of half the daily food intake
during the seven week stabilization. Cat s1Grot consuni ng the experi nent al
diet within 15 10 m nutes were excluded fromthe glycemc test for that day
and retested the next day, Tine O corresponded to the end of the food

i ntake. A8Bd APJAkIteR, 3d ricgmsC0sminstes aber teeding. drice had higherdP<9.05)0, 12)
15, 18 ho e
centri fuggﬁggﬁélg%éé;%g\;é@g?o@n@nu es arti%g_?svocgs rgen?a I 5‘%@95 rom each
time point were frozen within two hours of 15 collection. Serum glucose
concentrations (ng/dl) were determ ned‘.t}.}/I Igexoki nase enzyne net hod (Cobas
Mra, Roche Diagnostic System Sommervi#'€° NJ) and insulin (MU M) was
det er m nedigty stavashedSilasked MPAR Ghicde TEITA@ Peakng Rhrdaklliridet Bhive

cts

Di agnosti c Produ rporation, Los. Angeles, ). The i ngredient
corrposi%i of—of di e{—@hf?@ﬂpr esem—éﬁ‘-ﬁn Table@%@ oW. 275

EP 2D02 | 33 P86.8 3. +:88*Tabl e 5p06.2gr 6Nt 0Z 0204t | 020906 S48 &SN

"a5. 205 0Bl “oREIBTHE [ | oY T B e P 8400 2R YE e
pul p5. 05. BEAQE. 058APEA.ATY | at 1958 +CUS4TZ. 0112108 + 88.8dgg 21728.6 + 518.8%

d 2. 02. 02 jeCK i aa®2. 0 B :
product 2. ee: Ologgi%ﬁg;l en Qiog9Si 23892- 0939% P249B" 99856 § 3%k

'9.01. B0, SorahumoVBASE2.92" 51. a2 978 $2.98Y t atd RS 6 2807460 26046 £6140.47°
DL- Methionine 0.4 0.4 0.5 0.3 0.3 * Respective cereal hours for each diet.

15 During~The Study; period, eve experinental diets were evaluated. Al the
di ets wer &lvalugs e SPressed aa Mmsan 1 Means wWithinepivens havinghdiiRiehht el y 309

from di f f gugarberipts sl sigrimtandpsdierehi @kedspbove (corn, wheat, barley, rice,
and sorghqg. TO ogc eve this, protein levels were allowed to vary. The
exper i ment AVSHO8E AENE MGt essed sinmilarly with each starch source

consi sting of whole grain without the hull. individual 20 daily feed

al | owanges wer e _based on iahe stabilisatjon gg'rvi od int nutrients in

. Th
the di 8Ps wer e AYRAYREC PIRSMAGIUEOIRNEVREVAS RWET, §9¢q5§§$"o$P'E ugras ci al
Anal yti calg bgts whg@i bhgrigh (FRAIBS Fade FAosiIted IS hi(gﬂbk gm.eabgMeos&% ).
mb | AQAE 990. 03)

Protein was determ ne nt;?/ Leco conmbusti on anal yzer fat was
det er ni nedeygls fEanicodans] sergbumadicsimificzol difiefancesfin puerageplagmagiasse by

Fi bertec aévélﬁ%%g%\ggen?gﬁﬁg?g@ga?ﬁ%ﬁ e Halha WK Sédlvgs at 135 C

for 2 hours ( was determ ne y I nclinerating the

sanpl e at siguficanttyhigherdf<6.q9dCigRes sompared taogjbother dietshowaver,(FE) was
s andacpelREathdeRRar o MFBupd S5ABPeh Gariept SR parbhdmy, o™
det er m nedietargistarch sabse fallbd to influence the time of glucose peak. The area under
curve (AUC) was higher (P<0.05) for wheat as compared to corn and sorghum and
no differences (P>0.10) were noted between com, wheat, barley, and sorghum.
Insulin response: Significant difference (P<0.01) between diets and times was
25 detected (P<0.0001), but the time and diet interaction was not significant (P>0.10) for
the postprandial insulin response. Fig. 2 summarizes the insulin levels at different
time points. At baseline, the plasma insulin level of com was higher (P<0.05) than
thase of barley, rice and sorghum and no significant differences (P<0.10) were
noticed between wheat, tarley, rice, and sorghum. Dietary regimens did not
30 influence insulin response at 10, 20, 30, 120, 180, and 240 minutes time points,



30 spect rophot oneter (AOAC 968.08) and Vanado- Mol ybdate method (2DKEP 2002
985. 15) respectively. Starch was assayed quantitatively (Bandar) R J.L.,
and D.C, i Nead, 2 7S EP 2002 I|AM @3 PS -15 "val uati on of

gl ucose- 6- phosphat e dehydr ogenase from Leuconost oc nesenteroides in the
hexoki nase net hod for determ ning glucose in starch,” din. Chem 20:588
t1974); MatHE&3I3BBC | . and D.G Arnstrong, J. Sci Food Agric. 19:57¢g
(1968)), bglucan fractions were enzymatically quantitated (AQAC 995. 16),
and total dietary f bar 5 was assayed by the standard enzymaticl gravinetric
procedure (AQAC 991.43). The variables neasured for statistical analysis
were: insulin and glucose | evels at eachitdi ne point and their respective
peak, time to peak, overall averages, and areas under the curves. The
glucose and insulin baseline levels were calcul ated as the average of both

basel i ne h@méemceﬁeéulwﬁnthi?ﬁ@a( < ndulneat Ay, whd 6EmMutds G/lecptimsed for
both gl ucose and insulin: area under the curve (AUC) and 2 area

under t h&hefirermpaedita othar digtse rBQﬂ?é’ m%ﬁb@r‘o‘f’ﬁﬁﬂﬂﬁﬁmﬁtm%wﬂdﬂe‘a ﬁ@"?\
respecti wghiffes tEE*ﬁo%ﬂﬁﬁ%p dvéﬁ ?ﬁéug'ﬂ%%' difERneds %r@fnog nifRbdt {Fsid

anal ysi s systen) was use hree sets of anal yses. e first stu

ti me- depsectipared &@ﬂmﬁbeaﬁmqmmbélﬂ%at ed |inear, quadrat ic, and cubi c
time trend, all orthogonally. The classification i ncl uded source for
treatment, tinme, and treatnent by time interaction. The second anal ysis was
for vagiance for all the wariabl es rre‘aablleeﬂ and cal cul ated. The

classification included Source for repli ate treatment, and

replicat 33'? b eat nBHRFAPAINSHUE t | BRAK WEWN hi TieRedk si sngﬁé‘ LI"‘?#"E‘HV’?H ance W th
gai n while_on the t rgiaympnt 20 @m/mncova__@_@ Thi s ﬂmwne of the
covari an anal yS| enments, i nformation
about th%f ects o'fﬁ gq;ysfwel gh?'scggkae 3&@&?&0 #ﬁé%ﬁ% I cation was
t he sane Whkedtar t h&28ed@e® analtys £3.321 | 13%5|:t Zﬁaﬁar ata5649 284088 a 5%

(east 43 g:_mrlfe%cant glbf,tt_‘:g-;gace (Lﬁg)”i'gge él,sedl\}?aggtwl pariment - w se

F-test was cted a 6 The
cheni cal %mrpom t ﬂbﬁ7éfl‘&’('per|3599&%V 787 et 83 B 1%ﬁ'fhar iZ84.5 37603 8 bel ow,
Tabl e 6. % urﬁonp?f%%lt:l:' 10145 +4.36° 131.3£2351 22656+ 394.92°
Nutrients at Bar | eyRi ceCor nSorg unPr ot ei n" 36. 130. S41. 637. 638. 5Ash.
7.37.58. 172 57 . 8Fat12.212.211.411 411 fi117F11.817.06,99.96.51 d

NFE32. 4323 1Ak ed %o adftedder] & rh%’ﬂln BEER nfcahs dinif RBREMEMaVRg different

.11.0i1.5§1. 21. 2het a ucans DS PNDND arch'.33.232.334.034.634.6 15 "Al'1
val ues %exJHPESSHERYS e 4 ifgpsn - basi s.

* Average of all time points

The average plasma insulin level was higher (P<0.05) for rice as compared to
cam, barey, and sorghum and no differences (P>0.10) were noted between com,
wheat, barley, and sorghum (Table 4). The plasma Insulin peak was significantly

20 higher {(P<0.06) for rice as compared to all other diets and no differences (P>0.10)
existed between com, wheat, barley, and sorghum. Time of insulin peak was not
affected by the dietary régimen. Area under curve was higher (P<0.05) for rice as
compared to com, barley, and sorghum and no differances (P>0.10) were observed
between wheat and rice or between com, wheat, barley, and sorghum. Although not

25 statistically significant, barley consistently resulted in the lowest average insulin, peak
insulin, and area under the curve (Table 4).

The resulting low blood glucose response for sarghum and low insulin
response for barley to 2 meal is beneficial for minimizing the glycemic response to a

meal by the canine. Additionally, blends of sorghum and barley would give the



g EPZOM
" Not detectable. The dry matter and starch contents were simlar n ail

diets (91.7 to 93.8 wt% and 32.3 to 34.6 wt% respectively). The fat
content varied from11l.4 (rice) to 12.2 w!o (barley} and protein from 30.9
(barley) to 41.5 W% (rice). The NFE content was 20 hi ghest far sorghum
(35.7 % gnd %gp&st for rice (32.2 wt% . Total dietary fiber was highest
(17.th0/()' M4 ey and | owest for sorghum (6.5 wt9% . For gl ucose
response, a strong tine-diet interaction (P<0.01) was detected. The

ort hogonal analysis Indicated that rice had a significantly dififerent
(P<0.05) linear trend than wheat, barley) and sorghum but not quite
different fromcorn (P<d.10). 25 \Weat h#d@-also a different linear trend
(P<0.06) than rice) corn and sorghum base diets but simlar to barley. No
di fferences between diets were noted for the quadratic and cubic trends.

Tabl e 7 isinahined wiiget okdearpasing Hoph restpeandialiend olusose sndinsilinflevelat tine

poi nts. % i%\eaﬁgl mens did not influence glucose |evels at nost tine
points 3 ‘fég e) 1, 4, 6, 8, 10, and 18 hours after feeding), but

significant differences were observed at 2, 12, and 15 hours. At two hours
post prandial, rice resulted in the greatest (P<0.05) glucose |evel
conpar ed starch sources. See Fig. 3 for a graphical represent ation

of the datafr-pm.t}; : gmfh
( P<0. 0?70 gl ucose ?\?ké' u?tacy’% dﬁﬁﬁb% f@ﬂ%ﬁ%ﬁ\?jﬂ%ﬁﬁ%fé | et S
on gl udoseenten Golumbia, Ma)mwsednﬁge(m wesg haased lrtﬁhéduaityrm@prdim ton in

?mdglt s Bao NAEAS (Armeriean Assodiation for Asgreditation of bakomtary pimalCare)s 514 795

. 8t 4. 989. dtandards. All procedures were reviewed and approved by the Institutional Animal
-t 36423'16% 7a8§qﬁf§§2@@§n‘g&3 OBg Zélfsqtezre ?gatgg ?nu%\%?ﬁe}y%ﬁc? aﬁ'n?féa lhu%%% 9

t4 3b. cgOihllentife riod} SPhé 4nipzls Were YacSiRatéidta strhlnotrachems vlms
.94.289.y2,782.3t2 33.07s.812.7812.6t2.2 Corn 2t 2.5 82.4t3

80. 3t 3 Cb$cds:mm§, 8ng wamteukmpgmazaim Argrcals were p@se%tezf%bThe asmsséms’v
72.6+1.8 9 2 6.1
(2.2 00, 1FHSBETYI gt Jras g3t b S Blanloflr ey Sndiriedihy, e 367
means wi t t0 6. 18dig)rat sheninitiatipndifithe study. Jupeh satepwvas aravided)ad irb@amduying
diffieren N OON 2 7 SEP 200 | AM 433 PB -1%$ At 12

hour s posihepg'i‘ﬂ'gi%?,qofj%%{yhad the greatest (P<0.05) glucose |evel while
rice resul tefj) D\f\l}l]d@maiedcafmml(d?f@od)ﬁ) ?'aniamstmdﬁleweiuht Base chb\gdecBgJSthe claﬁs hour s
past pr n eat arley resulted, 1n.t at.e ucose
Pover PHa . BECAgs, feckats hofia Pawu el e gEdte HEdupshica: oy
resul ted 'cﬂaWerdgec WE Peliba6f fb‘ad ﬁﬂe%nfaﬂoﬁ@éﬁs gahuame@gaaadng et her

starch sources 'as shown by T below. Rice resulted, in the nurrerlcally

great est §tahilzation gered detoqeﬁmur&%xt ThpLatpappearge 4Q adimgtvary well

limited time of food presentation. None of the animals were sick or required medical
attention during the study period.

20 Five dietary treatments were evaluated in a three replicate cross-over design.
Following a seven week stabilization perlod, the cats were randomized based on .
body weight and serum giucose levels into five dietary treatment groups of six cats
each for the first replicate. The cats were re-randomized and assigned to a different
experimental diet for the second and third replicate. Each replicate lasted a minimum

25 of three weeks and a glycernic response test was performed at the end of each
replicate.

Glycemic respanse tests were performed at the end of each replicate. The
cats were fasted for 24 hpurs prior to the initiation of the glycemic test. The day
before the glycemic response test, the catheterization site was shaved, aseptically

30 prepared, and the jugular vein was catheterized under light sedation. The sedation



Table S. Effect of experinmental diets on postprandia) glucose ozqrgEF
averages and peak areas. 10 Diet Average ' Tinme Peak d ucose' §ﬂg~
(.mg(h]1dl)AUC<4~ (mg(h]ldi)AUC~4~" (ng[h]ldi)Weat 96.6+1.6.

8.90. 78, b1527. 930. 14. 20. 1+1E. 0"i 103. 4+17.5Barl ey 88. $+3.0
10.3+1,Oa14ggﬂpé§3 9.326.8'! 021.050.2~a,b~Rice 84.22.1 "' 6.9+1.2b
.2b1413. 8+38. ) . 1957. 423. 68Com 85. 1+1. 8

8. 6+0. 8a, b1437. 241. 7423. 1+16. 91014. 328. 7915 Sor ghum 86. 7+1. 4
7.2+0.131482. 2+33. 4448. 5+14. 11 1028. 7f24.2' °' AUC. Total area under the
curve; AUC<4: Area under the curve befog a the 4hour time point; AUC~4:
Area underthe curie after the 4 hourtinepdi3rt.' Average of all tine points
20 In sunmary) all diets had simlar glucose values at baseline and 18
hours postprandial. Rice resulted in a rapid elevation of glucose |evels

but, dec! | OGO oansiieda tha comblrationlketaminel10 FRACR QNS S Bk dpar o2t
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on i nsdbi mmiputdd wede @tcl@@écﬁﬁéﬁdhé gmn{@%t%%fa %Q'aﬁa & Xt

adult cat ts Base 15 18 eat é%S%%% 8‘331 769
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5. 81+1186 cpllgatian. 7Se®on ghucosd cohartraddng.(Rapdl) Fkre Se@frhinaktb 7}9e:|‘§t71<’rr¥ase
1.54+1.72 + +1. 20+9. 17 Val ues are
expr essed e;n%yﬁt%a%\eﬁi%g%a{ﬁ R?%I%D@&"Bﬁ#&gﬁﬁtﬁﬂhgs%ﬂmﬁéﬂl%mémdr scripts
are si gni finsudint (nyl Udinf)fvestétermined by standard radioimmunoassay method using RIA
kit (DPC Diagnostic Products Corporation, Los Angeles, CA).
The ingredient composition of experimental diets is presented in Table 5
20 below.



(P<0.05). 3ai~Nrn-oNOON 7 SFP2002, IAM433 F' ~ "' %# Hiog e
resulted in higher (P<0.45) insulin |evels at baseline,1, 2) 4, ?in %o hour
time points than the other diets) except for wheat, which had a simlar
i nsulin response at baseline, 2) and 6 hour tine points. See Fig. 4 which
s a graphiI ﬁ)h ég\[ﬁ?esent ation of the data presented in Table 9. Then
I nsulin res%‘ g’ S generally lowest for 5 barley, corn and sorghum The
insulin overall average and peak for rice were significantly higher
(P<0.05) than the ones for barley, corn and sorghum but not different than
wheat as shown in Table 10 bel ow. The insHTi n AUC<4 for rice was
signfificantly higher (P<0.05) than the ottler sources of starch. 10 Table
10. effect of experinental diets on postprandial insulin overall averages
and peak areas Diet Average Tine AUC& AUC<4a AUC~4& Insulin , Peak
(M U(h]/m) (miUh]lm~ (TRblg % Ingredientconpesitionof sigieadiey. 2+1. 3a' S. 9(2. 7
179. $27. P g {3 198. U192 BAlgdy 9- O Whéat b.T[the% T58- RiE&- 8 S8ordRum U
l§|§ % ce 12.1+1.2b 5.4*1.0 200.827.0 34 5]

103. 9+17, D115 1t11 & Corn
8.20. 9a ~SErdu@uee35. 41 ~4. 4 3$4H+7.1 A®BO. 9+12. §6.1  Sordhdm 8. 6-45-@n -~

5.8%0.9 ' ' 559 2.9 AUz g Tot al a unde he curageg
1ﬁ&"%ﬁ§8rédtﬂ%erﬂ%%r've bgsggaﬁ.e theq%asﬁour ti%g..’?poi nt; E‘50@6‘%)(>4: Aﬁé%

AUC~~4: ggp . .

under the curare after the 4 hour tine point. ' Average of all tine
poi nts. iRowuwyfalry) rice, follohdd by wh@H, resul4@d in adPgher iAdulin
response Mifhi irst six h s of t chal l e . For &4 insuibp
vari abl es%néé;éﬁq é@?u%tarl ey, corg'fbr and sor ghum di dn’%gt result in a different
(Pa0. 05) Chisketi digestsponse.: 25 Céfpared t &%Gice, codB, sorgRéharid Bdrley
general lyresul ted in a gradual ,rj se and cline ipaglucos esponse.

Furt her, @5%??@'89?0 rice, corn,1'dsorghum1gt2d 2 7ﬂg EP 23‘0 | AM 4 39 PB
-22 bafOeFisgemestal |y resulted in.t | ower fi@sulin rb8ponse. BPends oft.-am
and sorgh r sorghum and barl.ey, or cqrgp and b ey, or rn, songhum
and bar [ ey" %Fd gi ve the conbi Hg effec?"%f decr 2%‘% ng bot '%ostprggﬂi al
bl ood gl ussigginand insulin | evel 9é&éfter a eal. Bec@bdse barl@&%) corn0.&nd

sor ghum s% [ﬁg iorl]\%lep reduce i nSLbu_n I evelosA this 05 0.3 03
* Respective cereal flaurs for each diet.
15 During the study.period, five experimental diets were evaluated. All the diets

were farmulated to contain equal starch content (approximately 30%) from different
cereal sources as listed above (corn, wheat, barley, rice, and sorghum). To achieve
this, protein levels were allowed to vary. The experimental diets were processed
similarly with each starch source consisting of whole grain without the hull. individual
20 daily feed allowances were based on the stabilization period intake.
The nutrients in the diets were analyzed by AOCS-AOAC methods (Association
of Official Analytical Chemists - Official Methods of Analysis, Arlington, VA, 1994.).
Protein was determined by Leco combustion analyzer (AOAC 890.03), fat was
determined by acid hydrolysis (AOAC 920.39), crude fiber was determined by Fibertec
25 (AOAC 973.18), moisture was determined by drying sample at 135°C for 2 hours
(AOAC 30.18), and total ash was determined by incinerating the sample at 600° C for
4 hours (AOAC 920.39). Nitrogen-free-extract (NFE) was computed as the difference
between 100% and the surn of protein, fat, fiber, ash and water content. Calcium and
phosphorus contents of the diets were determined by atomic absarption
30 spectrophotometer (AOAC 968.08) and Vanado-Molybdate method (AOAC 965.15)
respectively. Starch was assayed quantitatively (Bondar, R.J.L., and D.C. Mead,



.5 woul d 6e of practical interest in controlling hyperinsulinema as well.

| S EP 2002' | AM 433 PB -23 CLAIMS 1. A pet food conposition for
controlling postprandi al glycem c response in a conpani on ani mal %éﬁ?.%ﬂ%g
a source of protein, a source of fat, and a source of carbohydrates froma
mul tiple gra magyrr_fqa conprising a blend of sorghum and barley; a blend of
corn and bar end of corm and sorghum or a blend of corn, sorghum
and barley; in which the weight ratio of grain sources is froml:5 to 5:1
where a conbination of two grain sources is used and in which the weight
ratios of the |lowest to highest anobunt of grain sources is froml:1 to 5:1
where a conbi nation of three grain sourcestds used. 2. A pet food

conposi tion as cl ai med in claim1l in which the ratio of grain sources is

subst anti al I¥ %D? get food conposition as clainmed in claim11 further
i ncl udi ng EN 'Hﬁ*'ﬁ plusreeBrphasphate dehytkoaenase Eomisdiconastog mesantersitias

claiml fliﬁ‘tﬁ@h kdil&ha(&f&l Mtbd'f ?Ee&ﬂ 4; uc%%baHLaPa?ﬁh ﬁrChéTiéo“ﬁe food

conposition a Pai e ncl u
percent of(1 QﬂﬁbMﬂQRaealJ G.oand DiGe Anmetrond.ed.Sxfi. chdTAgrlab199578 b‘hQ%))Nbl— ch

For mont ed A LIRS it R R EAR ofanhetsbitAAC Ho8 Yo ind il delaRitoms on

as cl ai riedvagasd em thetandarg ¥n ﬁ@ucf?eamxem PprocBdGRNADAC 891143y 20 to
40% said sour(;le?I bll nprises from4 to 30% and said total cﬁag]tary

fiber conprises 33"@%""99%"9% for E@ﬂﬁ@@ﬂ'é@éb’slﬁywﬂlﬁ dnfulin gndglugpse levels
conposi ti O4t-eachtinde ﬁoﬁt BnaQﬁ’&r }%ﬁe&ﬁ% EFER itde to'\pB41, dvarsl 5\%‘9@&& ta'ngn as

clained in claim1 sal raln sour'ce conpri s l end o
sor ghum arﬁj'eﬁﬁﬂné§f tf@ cweyet The glucosagdi Instdw basetinailensls Wnre:calcwﬁﬂad an

which'th t food
colm(::)om t?on av@r{ﬂd Mﬁh#@g{a@ﬁ?@nﬁ smk?l?%%%%%ﬁ&%é%fﬁ%%%\%&n& ebar Iogy
\IMS1 _ slﬁbsﬂ_h(rjtbalm.flb@dﬁfo&bott@lu@oqmﬂnd imsdlin-otytotal arelamugﬁerrthelcum (AUC) and2)L in

i ch sai | rain ur.c a hlend o an .
A pet fooaa'?éﬁ%}gpﬂ ﬁ?egﬁqu b@l%f?rﬁé'ﬁjc ?'{Fg)rcth 4SrT'i‘O.L""" [SRPE (élj{: 4&’%t£lg¢§§gral n
source confispeetively)pl end of corn and sorghum 12. A pet food conposition as

clalmedlncal_pllnvvhlchsald rTU|tICP rain source
he general linear model procedure of SAS (statistical analysis system) was

used for three sets of analyses. The first studied time-dependent response and

15 Investigated linear, quadratic, and cubic time trend, all orthogonally. The classification
included source for treatment, time, and treatment by time interaction. The second
analysis was for variance for all the variables measured and calculated. The
classification included source for replicate, treatment, and replicate-treatment
interaction. The third analysis was for covariance with “gain while on the treatment”

20 as a covariate. This violates one of the covariance analysis requirements, but is
believed to offer some information about the effects of body weight change on
response. The classification was the same as far thé second analysis. All mean
separations were by a 5% least significant difference (LSD). The LSD was used if the
experiment-wise F-{est was rejected at a<0.10.
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101141 5$10%1%<§9gl&é&s%$nlegg r(;/ % ét on%atlme-dlet interaction (P<0.01) was detected.
The orthagonal analysis indicated that rice had a significantly different (P<0.05) linear
trend than wheat, barley, and sorghum, but not quite different from com (P<0.10).

25 Wheat had also a different linear trend (P<0.06) than rice, com, and sorghum base
dists but similar to barley. No differences between diets were noted for the quadratic
and cubic trends.

Table 7 below summarizes the postprandial glucose levels at different time

\

points. Dietary regimens did not influence glucose fevels at most time points

30 (baseline, 1, 4, 6, 8, 10, and 18 hours after feeding), but significant differences were
observed at 2, 12, and 15 hours. At two hours post-prandial, rice resulted in the
greatest (P<0.05) glucose level compared to other starch sources. See Fig. 3fora
graphical representation of the data from Table 7. Wheat, barley and com resuited in
the lowest (P<0.05) glucose levels.
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At 12 hours post-prandial, wheat had the greatest (P<0.05) glucose level while rice
resulted in the lowest (P<0.05) glucose level. See Fig. 3. At 15 hours post-prandial,
wheat and barley resulted in the greatest (P<0.05) glucose leve! while rice resulted in
the lowest (P<0.05) glucose level.

5 Barley resulted in a delayed (P<0.05) time to peak glucose compared to other
starch sources as shown by Table 8 below. Rice resulted in the numerically greatest
glucose AUC<4 but the lowest (P<0.05) glucose AUC>4.

Table 8. Effect of experimental diets on postprandial glucose

overall averages and peak areas.

10 Diet  Average ' Time Peak AUCH AUC<4* AUC>4%
Glucose' (h} (mgh)/di) (mg[h]/di) (mgfh)/di)
(ma/dl)

Wheat 86.6+1.6. 8.940.7*° 1527.9+30.1 420.1+18.0 1103.4+17.5°
Barley 86.8+3.0 10.3+1.0? 1440.0+75.2 420.3+26.8 1021.0+50.2*°
Rice 84.242.1° 6.941 2* 1413.8+38.4 - AB6.7+251  957.4+23.6°
Com 85.1+1.8 8.6+0.8"" 1437.2+41.7 423.1+16.9 1014.3£28.7°
15 Sorghum _ 86.7+1.4 7.2+0.8° 1482.2+33.4 448.5+14.6  1020.7+24.2°°

& AUC: Total area under the curve; AUC<4: Area under the curve before the 4

hour time point; AUC>4: Area under the curve after the 4 hour time point.
' Average of all time points

20 In summary, all diets had similar glucose values at baseline and 18 hours post-
prandial. Rice resulted in a rapid elevation of glucose levels but declined quickly
indicating both hyper- and hypoglycemic effects. Wheat had a moderate rise in
glucose levels followed by a prolonged decline In glucose levels. The most desirable

effects occurred for comn, sorghum, and barley with a more attenuated rise and
25 decline in glucose response compared to the other diets.
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For insulin response in the animals, a strang diet and time by diet interaction
(P<0.001) was detected. The orthogonal analysis indicated that rice had &
significantly different (P<0.05) linear trend than that of wheat, barley, corn, or
sorghum. Wheat, barléy, com, and sarghum-based diets had similar linear trends.

5 No differences between diets were noted for quadratic and cubic trends.

Table 9 below summarizes the insulin levels at different time points. Dietary
regimens did not influence insulin respanse at 8, 10, 12, 15, and 18 hour time paints,
but significant differences were observed at baseline, 1, 2, 4, and 6 hours.
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Rice resulted In higher (P<0.05) insulin levels at baseline, 1, 2, 4, and 6 hour
time points than the other diets, except for wheat, which had a similar insulin response
at baseline, 2, and 6 hour time points. See Fig. 4 which is a graphical representation
of the data presented in Table 9. The insulin response was generally fowest for

5 barley, com and sorghum.

The insulin overall average and peak for rice were significantly higher (P<0.05)
than the ones for bartey. corn and sorghum, but not different than wheat as shown in
Table 10 below. The insulin’ AUC<4 for rice was significantly higher (P<0.05) than the

) other sources of starch.
10 Table 10. Effect of experimental diets on postprandial insulin
overall averages and peak areas

Diet  Average Time AUCY%  AUC<4*  AUC>4%
Insulin  Peak  (MIUMhYMI) (miU[RYmI) (miUhYmi)

(mi/ml)  (h)
Wheat  10.2+1.3%° 59+40.7 170.8+27.1 50.6+8.3" 118.0+19.2
Barley 9.0+1.2° 56+1.1 158.3+24.8 54.8+48.1° 103.9+17.5
16  Rice 12.141.2° 5.4+1.0 200.9421.0 84.5:12.0° 115.1211.6
Corn 8.2+0.9° 52+0.9 1354+14.4 50.6+7.1° 89.9+12.1

Sorghum _ 8.6+1.0° 5.8+0.9 146.8+18.5 40.1+55° 95.4+12.9

&

AUC: Total area under the curve; AUC<4: Area under the
curve before the 4 hour time point; AUC>4: Area under the
20 curve after the 4 hour time point.

Average of all time points.

In summary, rice, followed by wheat, resulted in a higher insulin response
within the first six hours of the challenge. For alt Insulin variables measured, barley,
com, and sarghum did not result in a different (P>0.05) insulin response.

25 Compared to rice, com, sorghum and barley generally resulted in a gradual rise
and decline in glucose response. Further, compared to rice, corn, sarghum and
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