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THE ACID«SOLUBLE PHOSPHATE DISTRIBUTION IN TERMINAL ILEUM
STRIPS OF RAT AS AFFECTED BY FASTING TREATMENIS

INTRODUCTION

‘ In general, the digestive tract is a tube designed for
veceiving, digesting and sbsorbing chemicsl substences which constitute
the ingested food, The digestive tract has to move its contents from
an area of one physiological activity to another for the purpose of
physical and then ensymatic disintegration, then on to areas of
sbsorption and, fimally, to the area of waste elimimation, Both
enzymatic and motile activity depend wpon the physiological status of
tha intestines and are controlled by mumerous mechanisms, either
extrinsic or intrinsic in origin.

Included in the extrinsic mechanisms is the cephalis phase as
shown by Pavlov to produce gastrie secretions by conditioned reflexes,
This mechanism is generally thought to be effected through the vagus
nerve since sectioning abolishes the reflex, although Uwnas (1) has
presented evidence, that, in addition to the wvagus, there is a hormonal
mechanism involved for producing the digestive or "appetite® juices,
Other extrinsic mechanisms includs the hormonal activation of
engymatic and motility sctivities of the intestines and accessory organs,
This phase of control as well as a third phase, secretogogues, has been
recently reviewed by Orossmamn (2) in which he regards a specifio
hormons governing intestinal motility still in question.

Intrinsic control, dependent upon irritative and pressure



stimll alfecting local areas of the mst&m; seons to bta an activity
reflaxing through the Melsaner and Auwsrbach plaxiy however, boid
extrinsic and intrinsic contrels seem enly to modify existing sctivily
states which have myogenio origine

In t}si.aa intestinal peguents in the physiology and phermacology
ldborateories, 4% hae been the practice of the experimenter to starve the
pnimsles prior to sacrificing so that the intestinal segments could be
cbtalned frem a more uriform group of animals and slso to be falrly fres
¢f focal contentss Plochionl {3) cbserved incressed motility in rat
intestinal strips obtained fram enimals sterved for 24 hours end fed for
about an hour before sacrificing. Kroeger (L) coserved not culy sctivity
changes but chemical changes cocurring as the result of a brief feeding
period pricr to sacrificing starved animals.

The labter detersined 4 micunts of sold-solible phosphate in
the intestinagl tlssuss The importence of the wi&:aohm phosphates,
vwhioh imoludes the high emergy vhosphate oo
evergy for tissue m’&fw&ty has been the mubject of many roviews among
which are Lipmann (5), Mommserts (6) and Landsgeard (7)e Both musculsr
setivity end tranmportation of certain chemicsl subsiances across cell
boundaries ave quite dependendh upon smergy from phosphate metsbolism,

The purpese of tids werk 1z to restudy the effects of fasting
and feeding treatment upon the phosphate distridution in the terwminmal
Llews of the rab in erder to dotermine Whether the musculsr or the mwosa
structure 1s most affected by such treatzentss In addition, 1t seemed
advissble to re-examine the dependsbility of this technique for possidle
use a8 an end point in furiher studies to slucidste the nature of the
intestingl controls, elther hormonal o nervous,

mpounds, a8 a source of




To summarize, the chjectives of this study are:

1. To restudy, by the analysis of the scid=socluble phosphate
distribution, the effects of fasting treatment upon the terminal ileum
of the rat.

2. To determine, by the analysis of the acid-soluble
phosphate distributim, whether the mucosa or museular structure ia
most effected by such treatments.

3. To determine, by the snalysis of the acid-soluble
phosphate distribution, the dependability of this technique for use as
an end point to determine the nature of intestinal control,



LITERATURE SURVEY '

Grossman (2), in a review, states that the small intestine of
an animal shows an incresse in motility within a few minutes after
tpndiug, and this effect ooccurs even when food 1s admitted to the
stomach through a gastrotamy, This effect cannot be abolished by
uéct.ioning of the vagus, which muggests the presence of & hormone that
may have an effect on the sctivity of the small intestins, But, he
states, this hormonal mechanism should not be fully accepted until such
a hormone has been clearly demonstrated.

Picchioni (3) reported that greater activity for intestinal
strips was ocbtained if the rats had been fed prior {0 saerificing.

. Kroeger (k) reported that when rats were fasted for 2} end L8 hours
prior to sscrificing, it not only caused activity changes but chemical
changes 23 well, He noted significant reductions in the amounts of
Creatine phosphate and energyerich phosphate in the eombined portions
of muscularis snd mmcosa of the emall intestine, whereas, the same
treatment caused an incresse in the amounts of Adencsine triphosphate
in the same segments. He also showed that in rats starved for L8 hours
and then fed for 10 and 15 minutes prior to sacrificing, the amounts of
Creatine phosphate, energysrich phosﬁmto and Adenosine triphosphate
were restored to control levels. |

The enzymatic splitting of Adenosine triphosphate and Creatine
phosphate is supposed to be the chemical reaction most eclosely coupled
to the ensrgy liberstion in muscle contractionsy thus, the amount of
energy liberated in muscle depends upon the amounts of Adenosine
triphosphate and Crsatine phosphate availuble and the enzymatie activity



of ATPese as mll;

Sarzena (8) found in experiments performed on pigeons® skeletal
muscle, that fasting cmed a noticeable loss of acid~-soluble phosphates,
With a 25% decrease of body weight, the phosphorie ester compounds
decreased as much as £0% ia skelstal muscls and 30% 4n the heart muscle.
Other fractions er thk acid-soluble phnaf;haﬁ group wore less affected,



EXPERIMENTAL PROCEDURE

I, Generalities

The animals md in this study were Sprague Dawley Albino rats
of either sex ranging in weight from 170 to 275 grams, The rats were
fod a standard ration of Purina Lsboratory Chow, pellet form, except as
noted for the experimental groups. Sixty snimels were divided into six
experimental groups, each consisting of ten ratse. The control group was
fed ad libidum until time of sacrificing, Oroup I consisted of ten
animals which were starved for 24 hours, then sacrificed, Group III
eonsisted of ten mm starved for L8 hours, then sacrificed, For
Group IV, ten animals were fasted for 72 hours prior to sacrificing,
Oroup V, ten animals were starved for L8 hours and at the end of the
fasting period they were given a pellet of food to nibble for ten
minutes, Group VI eonsisted of ten animals which were gtarved for L8
hours and at the end of the fasting peried they were given a pellet of
food to nibble for fifteen minutes prior to sacrificing.

The following design was used 8s & systematic way of countere
balancing any differences that could ocour dus to chance if &1l animsls
in each group were sacrificed at one time,

IV-I IV-II  IV=XIT V¥  Iv-vI ¥
VieIl VIeII VI-IIT VIe¥ VIelV
Va1 V=11 V=III VoVl VeIV
IIl«l IIlII IIleV ITI-VI 1IleIV
1.1 Ii-III Ile¥ IIaVI ITeIV
I«II  I=IIX IV -V I-IV

2 Roman mumerals represent experimentel groups.



The procedure followed in this study was essentially the same
used by Kroeger (L) The animal was killed by cervical dislocation and
the throat was cut to permit bleeding, Immediately the abdominal cavity
was exposed and the intestines were packed in grushed ice and the animal
was placed in the deep freeze for a period of ten to fifteen minutes, The
intestines were removed, placed in a glass plate which had a centimeter
scale, and the last 2} centimeters strip was removed and washed in ice
cold saline., This intestinal strip was then divided into four equal
segments approximately six centimeters in lengthe The segments were placed
on an absorbent towel, frozem with liquid air, then placed in the deep
freese, The intestinel strips were thawed up to =20°C. and the excess
mesenteric fragments were cut off with & rasor blade. The intestinal
strips were split longitudinally slong the mesenterie attachment 1ine and
spread flat on absorbent toweling with serosa side down and again frosen,
The mucosa wes scraped off with a raszor blade while the segments were
frosens The mucosa section was frozen again with liquid air, placed in s
chilled stainless steel cylinder and the tissue was powdered with a
chilled piston, according to Le Page's method (9)s The frozen plug
of firmly packed finely powdered tissus was weighed ew & Roller Smith
balance, then placed in a centrifuge tube containing § ml. of 10%
Trichloroacetie aclds The plug was disintegrated by s stirring rod,

The stirring rod was removed end washed down gquantitatively with 1 ml,
of 10% of Trichloroacetis scide The tube was transferred to an
International Centrifuge clinical model, mounted in the deep freeze
after all the mucosa segments were disintegrated, and then centrifuged
for fifteen mirutes. After centrifuging at the temperaturs of the



deep freese, (=10 to «5°C.), the supernatant was cerefully removed and
placed in a 25 nl, 'wlmtria flask and the gesidm was re-sxtracted
with § mle of 1ce cald 5§ Trichloroacetie scids After rehomogenising
the packed residue, the tube was again eentrifuged for a period of
fifteen minutes in the cold and the supernatand added to the first
axtraction. The aombimd extracts were brought up to volume with ice
nald §% Trichlorcacetic acid, thawnghly mixed and kept in the dsep
freege until transfer of aliquots for assay were made,
The same procedurs was employed for ihe muscularis,
I1, Phosphate Determinstion |
The technique used in this study for the phosphate determinge
‘t4on was that of Ernster, Zetterstron and Lindberg (10)s This method
consists of the quantitative extraction of phosphamolybdate by a mixture
of iscbutancl and bengene, lel, from an acidified aqueocus- eolution, The
phosphate compounds analyzed by this technique ares
1. Inorganie phouphato" phogphorus, I.P.sP,
2, Creatins phosphate phosphorus, CrPesPe
34 Phosphate phosphorus hydralysed at 100°C. for 35 mimutes in
10 ¥, sulfuric asids
s Total acidesoluble phosphate phosphorus, T.A.S.P.eP,
The methods for the determination of sach of the foregoing compounds
will be described 4n the order listed,
1, Inorganic phosphate phosphoruse
Three ml, of aliquot pertimis from the extract were placed in
cold Folineiu tubes and § ml. of isobutanclebensens, lel
mixture, was addeds To this were added 0.5 nl. of 10 N, HySO,

S
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and 0,5 ml, of 107 ammonium molybdate reagent, The tubes were
shaken for fifteen seconds, and thenm 3 vm.. of the organis

phase wu'plaeed in standerd mm' (Coleman B)., To this

vas added 1 ml, of iscbutanolebensens mixture, 1-1, and 1 ml,
of scidified ethyl alochols, The color was developed by the
addition of 0.5 ml. of dilute stennous chloride reagent,
Creatins phosphate phosphorus determination,

The organic phase remaining in the Folinedu tubs after the
rexoval of the inorganic phosphate sample was sucked off by
mmofupipetan&mtmmmmanmbmhat
2090, for thirty mirmtes to hydrolyze the Creatine phosphate,
The newly formed phosphomolybdie acid was extracted with 5,0 xl.
of isobutanoclebengene reagent, 3 ml, of the organic phase was
transferred to a standard cuvette and the procedure carried
forward as for the inorganie phosphate phosphorus determination.
Phosphate phosphorus hydrolysed at 100°C. for 35 minutes.

Three ml, of the Trichloroacetie aeid ti.sm extract were
transferred by pipet to & Folineilu tube, After adding 0,5 ml.
of 10 Ne HpS0), the tube was placed in a steam bath for thirtye

[y

~ five minutes, The tube was then rapidly cooled to room

temperaturs and 0,5 mle of 107 ammonium mla’odaté reagent was
added, The phosphomolybdic acid was extracted with 5 ml, of
isobutanclebenzens and the color sample prepared as previously

'demibad.

Totel acidesoluble phosphate phosphorus,
One ml, of the Trichlorcacetic acid tissue extract was placed



* 10

in & 20 x 150 ml. Pyrex test tube and 0,15 ml. of 10 N, HzS0)
vas addeds The tube was placed in an oven et 150 to 180%.
for sixty minutes st which time a brm liquid residue
‘ mimd. The tube was removed and wahd slightly before
the addition of 1 to 2 drops of 308 Hy0 ‘e tube vas
~ replaced in the oven for a pei-&aa of thirty mimutes at the
sane temperature after which the tube was removed and cooled
slightly, Two al. of distilled ﬁam wers used to rinse down
the side of the tube and the tube m then placed 4n a steam
bath for thirty minutes w hsﬁrolyaa t&m pyrophosphates,
Upon completion of this procedure, the tube was cooled in
running tep water and 0,5 ml, of 10% ammonium molybdate was
addeds The phosphomolybdic acid was extracted with 5.0 mle
of Mubanol-b_amm and the color samples prepared as
previcusly describeds
IIl. Development of Techniques
1 Calibration of Coleman Universsl Spectophotometer, Model 1
A oalibration ourve for phosphorus was prepared by extracting
251,6,8,10 mierograms of phosphate with Trichloroacetic acid,
Pigure I, in sccordance with the technique employed for the
phosphate deternination in the tissue extractse Thres ml. of
L1 4 Trichloroacetic acid was used for the prepsration of the
blank sample, Desiccated monopotassium phosphate was used to
prepare the phosphorus standards,
2, Hydrolysis of Adenosine triphosphate
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Figure 1
Calibration Curve for Phosphorus Determination
Using The Coleman
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For this deternination, 50,7 mge of Adenosine triphosphate,
sodium salt, prepared by Schwars ‘ubo:atorha, wvas dissolved
in 100 ml, of 5% trichloroscetie ecid, 1 ml, of the solution
 was diluted to 200 ml. with trichlorcacetic acid, and 3 ml.
aliquots were placed im Folineiu tubes snd were hydrolysed in
a water bath, Every five minutes, ons tube was removed and
assayed for the smount of phosphorus that had been hydrolyseds
It was noted that most of the phosphorus was hydrolyzed after
boiling for thirtyefive mimutes, Pigure 2, and this tine
interval was used for the determination of the Adenosine
triphosphate in the tissue extraats,
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RESUWLTS

The abbreviations Lor the various acldwscluble phosphate

compounds used Ju the subsequent pages arey
. 1.P.»Ps represents the orthophosphate present in the
mmﬂ 83 sunh.

CroPo=Pe represents the phosphate hydrolysed at room
temperature in 1 N. %:wmnmm and 48 ereatine phosphate
phosphorus.

AT PaeP, rvepresents the phosphate lydrolysed ab
100%. for 20 minutes 4n 1 N, H,50, and is composed of twosthirds of
the phosphate of adenosine triphosphste end mw of the phosphate
of adencsine diphosphate,

PwePs  represents energy rich phosphate and is composed
of the sum of the values cblained for Cr.PowPs and AJT.F.~P.

TehoBoFPa=Py  represents the total acid-soluble phosphate
- extracted by trichloracetic acld end is oceposed of L.PywPey CruPuels,
AJT.F.oP, 8nd other phosphate scmpounds resistant to hydrolysis at
100°. for 20 minutes in 1 N H 80,

The data, mgf of wet weight of tissue, obtained for the
wavious phosphate fractions ia both thn pucose and muscwlaris s shown
in Tuble "I, Analysis of veriances for ranked deta (11} for all mcide
soluble phosphate frectiens between treatments and segments showed no
difference. With the exception of the totsl acidesoluble phosphate
phosphorus, this fraction showed & significant difference for segments
at the 5% lsvel of confidence for the muscularis, snd st the 1 level of
confidence for the mucosa, Whether this was an actual difference or one




SUIMARY of DATA

TREATMENT - TeheSeP=P  I.P=P " CroP-P " AJToP-P O'Lo-pop
mediam in mZep 0f wet weight of tissue
. fIMUCe mMUSCed IMCe mMUSCo IUCe JMUSCe IMUCo IMUSCe MuCe TRISCe
GROUP I. 1 Q% above 77402 6979 25.20 2587 22,50 19.80 22,60 16015 2413 2072
control Median 53480 E3471 19,26 20068 12,83 13.Lh 10,90 12,01 16.1h 1he23
/fed at L Qbelow 37479 39022 12,17 15.20 10,03 901  Le7L  Le67 7498 877
lividun/ “oSfitrol 1008 100¢ 1008 100% 100 1008 1008 100 1008 100
GROUP Ile 1 Q above 63092 51069 13.07 16640 15035 15,1l 16485 8.61 1540 173k
re Median 16e96 L2.Sh 12,10 11,86 11,37 12,52 1U.85 5,01 13,21 12.89
fast. 1Q below 37497 35032 9,16 10633 887 10,92 9450 2,72 9.7k  8oh7
comtrol 075 798 60 Sy% 8% 93 1273 L% 628 90%
GROUP III.1 Q above 6773 Lbel5 10,67 13,48 1115 1163 16687 G99 1364 18607
Li8hr, Median 3870 3942l 8465 11,09 760 104,15 10,92 3,97 1047 1124
faste CJ;Qbelow 32,42 3Ll 7426 9628 6019 8,62  Le52 2,68  Te21 10.16
. % of .
“comtrol 725 73% hS%  53%  s%5 7% 1008 33 6% 1%
GROUP IV, 1 Q above 13496 35455 10,68 9,96 Boli3  8.80 -~8.3L Selib 12,62 13098
T2hr. Median 31-‘050 31059 9006 8071 707 6479 5051 3066 10005 10,91
faste %Q below 30.81 28463 7478 727 6623 535 2,73 2618 BoTh 5697
. £
Peomtrol 6k B L% k2% 5% so8 s18 308 628 1T
GROUP Vo 1 Q above 6Lo88 60406 20425 17.20 22,43 12,22 2he2li 17412 17.93 15,94
L8hre Median 550l 51692 18,91 16639 16048 10655 a0  1Le21 1Ll 13691
'faS'bo 3’-Q below ’49021 1-35905 15955 13088 12030 8023 10067 8075 11023 9026 )
+ % of , '
10min, control  103%  97% 9%  79%  132% 78  137% 185 905 9%
feeding ‘
GROUP VI, 1 Q above 67¢50 6lLedls 23,86 200168 19465 18640 26055 19081 2146 20610
L8hro Median 6075 6063 22,6L 19486 17.49 17.1h  19.2L  1h.48 16,8y 15,81
fasto %Qbelow 55632 51631 19,87 18,76 16019 15,54 - 1he75 9496 11,28 7a38
+ £
lomin. comtrol  113% 1128 1175 965 . 1367 127% 1765  121%  10kg  111%
feeding
* Quaztile t Mucosa § Musculuzis A28 pisSicall Hyd.'r.olyze.d. P-P.

ST




due to chance, 18 questionshle. DPecause the different tresiments did
test significant in all studies, the d&frma ‘dus to segments for the
TehoBoP P, Was &mgwd&d and the data tw all four segments were
grouped, thua giw :w agsays of & mmm phosphate for esch
treatmend in ‘bm.h m mwoss and muscularis,

thmmeWMMW the smount of w1l acid-
soluble phosphate fractions, Figure 3-7, both in the suscularis and
pucoss of the terminal {leun ptrips except the A.27.P.«P, in the muvosa.
The amount of A.¥.P.»P. in the mucosa portion incrveased after 24 howr
faating approxiustely by 27, and then dropped back to control levels at
the b8 hour starvation period which was folloved by further deoresss in
the 72 howr stervation period to about 308 of the eontrol values. When
the L8 hour fasted aninals were fed pricr $o ssorificing for 10 minutes
and 15 minutes, the smount of the acidescluble phosphate fractions were
raised o nomal levels, and in nost eases, this snount exoesdsd the
wmnl valueg both m the musevlaris and mucosa portions.

The effect of these treatments upon the m&&momih phosphates
in museularis and macosa for both the fasting, and the L8 howr fasting
vith 10 minute and 15 winute fesding periods before sacrifieing, is es
followss |
To  TASP.P.

A Mucosai Tha T.A.8.P.-Ps fraction of the acidesclible
phosphates decreased in this portion of the terminal Lleum to 875 for
%mnmmwm, snd the decresse continued to 72f and &L%
of eontrod values for the L8 houwr snd 72 howr fasting periocds respectively,
When the 4B hour fested aninels wers fed prior to sacrifieing for 10 sinutes



and 15 minutes, the T.A.S.P.=Ps vent wp to 1035 and 1138 of the contral
valuea, Figure 3. |

Bs Mugsoulariss In this ym:l.m of the intestinal ae@mnta the
ngh of the T.AS.PesPe was me daemmd to 79%, ?3$ and 595 for the 2L,
L8 and 72 hom- tﬁmmm wmm mspmﬁwlm rmding prior to
sacrificing mmm& m smound M’ ?.l.&l’ml’a to 978 and 1128 of the
 eontrel levels for the 10 sinute and 15 minute feeding periods of the LB
hour fasting animals, !’W 3
. LR, |

Av Mucosas The mgf of X.?wl". in wucoss deoressed to 57% in the
24 hour starvation period and pmﬁwzy dropped to 532 in the 48 hour
period and to L2g of eontrol valuss in the 72 hour fasting periods When
the LS hour fasted animals were fed 10 wimutes and 15 minutes prior to
sacrificing, the anownt of I.P.eP. incressed to 79% and 96% respectively,
of the contrcl level.

B. Musculariss The amount of X.P.«Ps in the musewlaris portion
decreased o 65% in the 2, hour stervation period and dropped to LSE and
matcmmxvaxmmmhmmm?zmmmwmm. The
48 hour fasted anlmals when ftd for 10 minutes and 15 mdnutes prior to
pasrificing, mmmammmmmmawmmmm#tm
the control levels, Flgwe Le
IITs  CrePesPy ,

A+ ¥Mucosay The m@ of Gr.lf’.w?. de during the 24 hour
fasting treatment to B3% of the wontrel with further decresse to 59% and
854 durdng the L8 hour and 72 hour fasting trestments, This decrease was
folloved by sm increase in the snimaly that were starved for L8 hours and

it




‘ Totel AeldeSoluble Phosphate Phosphorus
Deternined In The Mucosa And The Pusdularis Of The Terninal Tleun Stripe
" of The Rat
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Figure L
Inorganic Phosphate Phosphorus
Determined In The Mucosa And The Muscularis Of The Terminal Ileum Strips

mg# Of The Rat
30,
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A Median for mucosa
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IT 24 hr, fast IV 72 hro fast VI L8 hr., fast + 15 min, feeding
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then fed 10 mirutes and 15 mimutes before secrificing of 132% and 1363
respectively.

B, Musculariss Also in this portion of the terminsl ileum, the
amount of Cr.P.=P, decresses during the starvation treatments to 93%, 75%
and 50% during the 24, L8 and 72 hour fasting periods with definite
increase to 787 and 127% of the control values in the L8 hour starved
sninals that were fod at 10 minutes and 15 minutes before sacrificing,
Figure 5.

IVe  A.T.PyeP,

A, Mucosat The AJT.Pe=P. in the mucosa did not follow the rest
of the scid-soluble phosphate fracticm, &nd sctually it showed an incresse
during fasting to 127% at the 2L hour fasting which was decrsased to 100%
in the L8 hour fasting and was further decreased to S1f in the 72 hour
fasting, This was also restored to and above control levels after 10
minute and 15 minute feeding before sacrificing in the L8 hour starved
animals, .

Be Muscularist The A,TePe=P, in the muscularis portion followed
the rest of the acidesoluble pnée;mm fragmonts snd decreased to 427, 33%
and 307 during the 2L, L8 and 72 hour starvation trestments, with an
incresse to 113% and 121% in the animals fed prior to sacrificing, Figure é.
Ve  Difficulty Hydrolymed Phosphate Phosphorus.

A, Mucosas Difficulty Hydrolysed Phosphate Phosphorus showed &
decroase during fasting to 82%, (5% and 621 for the 24, L8 and 72 hour
stervation treatments, followed by en increase after feeding ths L8 howr
starved animals for 10 minutes and 15 minutes before sacrificing, to 903
and 10L% respectively.
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Figure 6

Adenosine Triphosphate Phosphorus

100
As Calculated By Subtracting The Sum Of CrePe-P. And I.P.P. From 4 P,=P,
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Bs Muscularis: Difficulty Bydrolyzed Fhosphate Phosphoruas
decreased during starvation period to 908, 79% end 77¢ for the 24, L8
and 72 hour fasted snimals, and incressed to 98% end 111E after 10
minute snd 15 minute feeding of the L8 hour starved snimals before
sacrificing, Figure 7.

To test the significance of the results cbtained in this study,
the following statisticel measures were smployeds
I, Evaluation of Chiesquare for testing the significance between
trestments. o
II, Analysis of verlances for renked data(ll) for testing the signifie
gcance between trsatments and segments.
TIT. The Memeiliney *U* test (11) was used to dstermine if a significant
difference sxisted betwaen the phosphates of the muscularis and mucoss
portion of the intestinal strips under different experimental conditions.
* This test indicated that the difference found for A.T.P.~Pe in the mucosa
portion is confident in the 2% level, Figure 6. In additicon, there is &
significantly greater increase in the smount of difficulty hydrelyzed
phosphate 4in the mucosa following 10 minute and 15 minute feeding treate
ments after the L8 hour stavvation period, Figuve 7.
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DISCUSSION

Previous workers have reported that fasting trestments will
decresse the amounte of the acid-soluble phosphatesy however, the
smount of these compounds will return toward control values following a
brief feeding period prior to sacrificings The control values obtained
in this study are within the general range of concentration obtained by
Kroeger (L), as woll as by previous workers, see Table II, However, the
total seidesoluble phosphate phosphorus is much lover as well as the
mrgania pl;oaphate than that reported in the starved animals, This may
be partially explained because the wet weight of tissue used for .
comparative purposes is quite variable, Better techniques for comparative
purposes are the dry weight method, or the more accurate method using
the nitrogen content of the tissue residus,

No histologleal studies were made to assure the purity of the
muscularis and mucosa samples used for assay, This, also, may have been
a source of errorgy however, it was assumed that percentage-wise, the
values obtained represent the musculsris and mucosa laysrs respectively,
It is to be noted that the mucosa muscularis present in the mucosa
represents & source of errores It is realized thet ensymatic hydrolysis
‘of the phosphate fraction, or even separation and analysis of the
individusl eompounds, offers & more accurate technique of assay, Acid
hydrolysis of the acidesoluble phosphates has been criticised by mary,
Rowles & Stocken (12) end Ennor & Stocken (13), but the cbject of this
study is to cbserve relative changes, not absolute variations, in the
amount of the phosphate compounds,



From the data obtained, it appears that there 4s a contimious
decrease in ths acidesoluble phesphates during fasting conditions with
the exception of Adenoaino triphoaphntc phosphorﬁl, which agrees with
the results roported by earlier 1nvost1gutm, Kroogor (h), Sarsana (8),
m mucosa seems to be the lusb stable of the two tissues because the
depletion occurs hrgely :!.n the micosa portion 4n the 2} and 48 hour
fasting perioda, althongh tomAduplotion at the 72 howr period is
shout the same for the two tissuess Adenosine triphosphate phosphorus
in the micosa was tmmd to incrom durinz the 2h and h8 hour fasting
pcriodn. Thia increase toget.hor with the decrem in Creatine
phoaphau phosphorus uight indicate & transror of the cmrgyv-rich
phosphato bonds from a storage \mi‘h to en active domorj however, with
increassd starvation time, as in the 72 honr fasting period, even the
donor phosphate, Adonoam triphosphate phosphorus, has been greatly
depleted, as 1s the case with the other fractions,

In the second part of this study whers the L8 hour starved
mw were fcdv‘for ten and fifteen minutes prior to sacrificing, the
acideaoluble phosphate fractions hwruand and most of them exceeded the
- gontrol levels after the fifteen mﬁ!.nuto feeding period, The fractions
vhich showed the greatest increass were Creatine phosphate phosphorus
and Adenosine triphosphate phosphorus, end this occured in the mucosa
samples, The Creatine phosphate phosphorus ia tha mucosa after ten
ninute fesding increased to 132§ of control valuss, whereas, Adenosine
triphosphate phosphorus in tem minute feeding increased to 137% of normal
valusa, This increase of both Creatins phosphate phosphorus and Adenosine
triphosphate phosphorus in both muscularis and mucosa substantiates the



Table II

Values of the Acid-Soluble Phosphate Compounds
Reported for Smooth Muscle in Various Animals

Animal Type Muscle »g % Phosphorus (Wet Weight)

TehoSePs I1.P. Cra=P. A.T.P,

Dog  Lomgitudinal

Intﬂﬁtin‘l 23.2.2600 3.2-7Qh 10.9-12.2
Rats  Uterine h3.1 22,7 Oe? 2,3
" TeheS.P, represents Total Acid-Soluble Phospate
) €8 represents Inorganie Phosphate
CrePe represents Creatine Phosphate
A,7.Ps represents Adenosine triphosphate

&7



hypothesis that here is a mechanism, nervous or hormonal, responsible
for preparing the intestines for receiving and handling of food
material, especially abéarption. and also, that. the amounts of energye
rich compounds are more dapendenﬁ ‘upon activity states than a purely
nutritional depleﬁon and regtoratim.

This method of assay for midmaolubli phosphates may prove to
be of valus in discriminating whether a hormonal and/or nervous |
mechanism is responsible for the aqtivati&n of the intostinal tract.
Other workers have used mtestinai motility as an end point in the
sbove mentioned stmiy, but im;ogtinal mtiliw is not alweys apparent
and readily noticeabls, Chemical data, such as presented here, might
off;r a solution to the problemj ‘bmver, it wust be realiszed that, as
yei, no direet correlation between the ‘munta of the phosphate
compounds and intestinal activity has been established,



SUMMARY

1. Studies were mede in terminal ileum of rat to re-sxamine
the effects of presacrificing, fasting and feeding treatments on the
distribution of scidesoluble phosphate fractions.

| 2. Studies mnnadetodqtomimbytm-mlysisoftm
scidesoluble phosphate fractions, whether the changes ocourring under
different fasting and feeding treatmenis are primarily in the mucosa
or muscularis portion of the intestines,

3« Studies were made to determine by the analysis of the
ascidesoluble phosphate distribution in terminal ileum segments, the
dependability of this technique for uss as an end point to determining
the nature of intestinal control, hormonsl and/or nervous,
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- Abstrect

It was the purpose of this study to re-exsmine the effects of
fasting and feeding trestments upon the phosphats distribution in the
terminal 1leum of the ret in order to determine whether the muscular or
mucosa structure is most effected by such treatments. In addition, it
seempd advisable to re-examine the dspendability eof this technique for
possible une 83 an end point in further studies to elueldate the nature
of the intestinal controls, mervous and/or hormonal.

 The experimental procedure followed in this study vas
essentially the same used by Kroegar.

‘ From the dats obtained, it sppears that there i3 a eontimous
decreass in the acidesolubls phosphates during fasting conditions, The
sucosa portion of the intestines ssems to be the most lablile of the two
tissues, Adenosine triphosphats phosphorus in the muocosa was found te
increase during the 2l and L8 hour fasting periods. When the L8 hour
Wmimh'mra fed for ten end fifteen minutes prior to
uemieing; the acldegolubls phosphate fraction increased towerd
normal levels, The decrease in the smounts of energywrich phosphate
seenmed to be more dependsnt upon activity states than mutritional,
deplation and restaration.

Chemical data, such as presented here, may prove of value in
discriminating vhether a hormonal and/or mervous mechanism is responsible
for the sctivation of the intestinel tract,



