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INTROOUCTION

It has been known for many years'that the liver contributes a great
deal to the circulating pool of cholestersl. More recently it was shown
that other organs, in particular the small intestine, also made substan-
tial contributions to this circulating cnolesterol.

Diethylstilbestrol, an artificial estrogen, has been used in tnis
and other laboratories to induce the production of phosphorus-containing
components in the blood of cockerels. Another effect of diethylstilbes-
trol treatment was a large increase of serum lipid levels. It was founc
that certain drugs, including cholestyramine, lowered the elevated levels
of serum cholesterol in estrogen-treated birds. |

Because of the previous work on the effects of these twoc drugs, diethyl-
stilbestrol (DESB) and cholestyramine, on serum cholesterol levels in birds,
an exploration of their effects upon the synthesizing activity of several
tissues was initiated. Diethylstilbestrol and cholestyramine appear to have
different modes of action; DESB apparently acts systemically whereés the
choiestyramine acts in the gut. The tissues chosen were tne liver and the
intestine because of their high cholesterol synthesizing activities and
because the cholestyramine apparently acts in the gut and not the liver.

At Tirst it was expected that the diethy]stilbestrol.WOuId raise
synthesis levels in the liver and intestine and that cholestyramine would
have a cepressing effect, at least on the intestinal samples. However, a
closer look at the pertinent literature indicated that the cholestyramine
treatment could lead to increased synthetic activity in both organs and that
estrogens could conceivably have little or no effect upon'cholesterOI syn-

thesis. As a result of these seemingly conflicting reports it was decided



-

to expiore the effects of DESB and cholestyramine upon the cholesterol

synthesizing activities of liver and intestinal slices and to compare the

results obtained with previous work from this laboratory upon serum choles-

terol levels.
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LITERATURE REVIEW

For many years the liver was considered to be the greatest contributar

to cnole

74

terol circulating in the body (1-4). Any changes in the serum
cholesterol levels were assumed to have resulted from changes in hepatic
biosynthesis of cholesterol. Other organs have been known to produce choi-
esterol but it was not believed they contributed significant amounts to the
circulating pool (5). Recently Lindsey and Wiison (6), examined the contri-
bution of other organs to the circulating pool of cholesterol and the intes-
tine appears to be the most active organ, other than the liver. ODietschy and
Siperstein (7) further studied cholesterol synthesis by the gastrointestinal
tract, and found that, although syntnesis occurs all along the gastrointes-
tinal tract in rats, rates of synthesis found in the stomach, ileum and
distal colon were greater than in other portions. In addition, sterol syn-
thetic activity was found almast exclusively in the layer of the smail
intestine containing the intestinal crypts as contrasted with the intestinal
villi and smooth muscle which showed no synthetic activity.

It has been demonstrated that either the addition of cholesterol to the
diets of rats or fasting inhibits hepatic synthesis by affecting the conver-
sion of fi-hydroxy-g-methyl glutaryl coenzyme A to mevalonic acid (2,8-14).
Dietschy and Siperstein (15) reported that cholesterol feéding or fasting
does not inhibit intestinal synthesis of cholesterol, but other investigators
(16-18) noted a depression of intestinal synthetic activity after prolonged
fasting.

Estrogens have been shown to affect cholesterc! levels., Levin (19)
reported that diethylstiibestrol caused a loss of cholestercl from the

adrenal glands and from the serum of rats. The reduced levels were main-



tained for 34 days with little indication of the condition reversing itself,
Rosenman et al. (20) reported that estroéens have a depressing effect upon
hepatic cholestercl synthesis. More recently, Mukherjee and Bhose (21)
demonstrated 17 S-estradiol inhibition of the hydroxymethyl glutaryl-Co A
condensing enzyme in rat liver microsomes.

In the bird, estrogens have been shown to raise the levels of blood
lipids in both male and female animals (22). OESB has been used to produce
atheromatosis in the aortas of birds (23).

Bile acids have been shown to control cholesterol biosynthesis and
traasport in the rat. Figure 1, which was adapted from the work of
J. M. Dietschy (2L) illustrates the interrelationship between hepatic and
intestinal cholesterol] metabolism and the role of bile acids. Cholesterol
esters 'in the lumen are hydrolyzed to cholesterol by pancreatic cholesterol
estefase (25). This reaction requires bile acids. Solubilization of chotl-
esterol with other !ipid components also requires bile acids to facilitate
diffusion across the mucous membrane of the intestinal epithelium {(25,26).
Cholesterol in the intestinal wall is also derived from de novo synthesis
from acetate. This intestinal synthesis of cholesterol is inhibited by
the presence of bile (27). The intestinal pool of cholesterol is incorpo-
rated into lipoproteins, especially chylomicrons, and then enters the general
body circulation via the enterolymphatic circulatidn. Thé passage of the
lipoproteins into the lymph requires the presence of bile acid (28). Chol-
esterol synthesized in the liver also contributes to the circulating pool
of sterols.

Bile acids are secreted from the liver into the intestinal lumen via the
common bile duct. After absorption across the gut, the acids are returned

via portal circulation to the liver.



THIS BOOK
CONTAINS
NUMEROUS PAGES
WITH DIAGRAMS
THAT ARE CROOKED
COMPARED TO THE
REST OF THE
INFORMATION ON
THE PAGE.

THIS IS AS
RECEIVED FROM
CUSTOMER.



*|oda3isajoyd Aq paieLpow
[043U0D Sajedipuly *splde 2| Lq AQ POILLPOW [04IUOD SDIBDLPULy  *SPLdE 2[Llq }JO d]od
9yl pue wsilogejow [0493sSI|oyd |eulisalul pue dtjedey usemiaq diysuorie|asaoiul a2yl | o4nbi4

NERWELTEELRY

$JD315] [0J4DISD[0OY)

%.& UoL3942X3

uswnT
104338 |B4INaYN

042359 0Y) uoL1349%3 _
1 [0423§ DIPLOY &« PLIY 2|19
359 |92 1w paxiy

212302y - [0433IST|OY) [ LB |BULISOIUT

L1 : % K _

suouanwo|Ay)
wa1sig ; _
sr3eydwkq |eutisajug
. Utop |e3404

>
Fa

19nQ
a1ty

PV 2ltd

e,
2

/I\

—_> |oda3159 | 0Y)

H
23183190y

uotLlenouLy Apog 1AL



It had been thought that bile acids exert a negative controi on
hepatic cholesterologenesis from acetate and the synthesis of bile acids
from cholesterol. Seitz and von Brand (29) and Fimognari and Rodwell (3GC)

have reported that the addition of bile acid in vitro to subcellular prepa-

rations or to liver slices inhibits synthesis of cholesterol. Biliary
diversion (31,32) or cholestyramine feeding (33) increases hepatic choies-
terologenesis. These results would seem to indicate that bile acids exert a
direct effect upon hepatic sterol synthesis.

It has been shown, however, that bile acids do not directly influence
cholesterol synthesis from acetate in the liver. A rise is seen in hepatic
cholesterologenesis upon ligation of the cormon bile duct (34) as well as
when an animal has been subjected to cholestyramine feeding or biliary
diversion. Weis and Dietschy (35) showed that both biliary diversion and
biliary obstruction increased sterol synthesis in the liver. In the case of
biliary obstruction the bile acid level of the liver is elevated. Restora-
tion of the enterohepatic circulation of bile acid with biliary diversion
fails to prevent the subsequent rise in synthetic activity.

Weis and Dietschy further suggest that the changes noted in hepatic
synthetic activity result from changes in the enterolymphatic circulation of
cholesterol., They found that intestinal lymphatic diversion causes the same
increase in synthetic activity as biliary diversion. In ;ddition they
prevented the increase in the rate of hepatic sterol synthesis in rats with
biliary diversion by infusing cholesterol in the form of chylomicrons (35).

The results of these studies was summarized by Dietschy (24). 1In an
animal where there is an absence of bile acid in the intestine due to inter-
ruption of the enterohepatic circulation, there is malabsorption of chol-

esteral from the lumen and decreased passage of cholesterol into the intes-

o



tinal lymph. Therefore the rates of cholesterol synthesis in both the liver
and intestine are greatly increased because of the loss of inhibition in
both organs; i.e., bile acids are not ihhibiting intestinal synthesis and
the cholesterol synthesized in the gut is not reaching the liver. In the
case of intestinal lymphatic diversion, hepatic cholesterologenesis is
increased because of the loss of feedback inhibition since choiesterol from
the gut does not reach the liver. However, the rate of intestinal synthesis
does not rise because the enterohepatic circulation of bile is intact.

Cholestyramine is a gquaternary ammonium anion exchange resin in which
the basic groups are attached to a styrene-divinyl benzene copolymer skel-
eton. It lowers serum cholesterol levels in several species of animals when
taken oraily. Cholestyramine is used in humans (under the trade name
Questran from Mead Johnson) to lower plasma cholesterol levels (36). This
drug.is also effective in lowering blood cholesterol levels in the dog (37,
38). In the chick, Tennent et al. (37) reduced hypercholesterolemia which
was induced by a diet containing cholesterol and cottonseed oil. Results of
studies in this laboratory show reduction of serum cholesterol levels in
cockerels treated with diethylstilbestrol when fed cholestyramine as 1% of
the feed (39). However, cholestyramine had no effect on plasma cholesterol
levels in swine or rats (33,40).

Cholestyramine is not absorbed by the body, therefore its action must
take place in the gut (41). This drug has been shown to greatly increase
fecal bile acid excretion (33,42). As shown by Dietschy (24), this results
in an interruption of enterohepatic circulation, and hence, greatly increases

the rate of cholesterologenesis in the liver and gut.



METHODS AND MATERIALS

Treatment of Animals. White Rock cockerels of eight weeks of age were

divided into four groups: controlsﬁ birds treated with 1.25 mg of diethyl-
stilbestrol (DESB) for seven days; birds treated with cholestyramine as 1%
of their feed for seven days; and birds treated with both the DESB and chole-
styramine. The DESB was-dissolved in propylene g]ycol.at a concentration

of 2.5 mg/ml. All animals were fed regular laboratory feed and water was
given ad libitum.

Tissue Isolation. The birds were sacrificed by severing the jugular

vein. The liver and intestine were excised immediatély. Only the portion
of the small intestine between the duocdenal {old and the ceca was used. The
tissues were washed with cold physiological saline and placed in oxygenated
Krebs bicarbonate buffer, pH 7.4 at ° C. The Krebs bicarbonate buffer had

the following composition:

.90% NaC1 (.154 M) 100 parts
1.15% KC1 (.154 M) ' L parts
1.22% CaClsy (.11 M) 3 parts
2.11% KHoPO, (154 M) ' ! part
3.82% MgSO4*7H20 (. 154 M) 1 part
1.30% NaHCO3 (.154 M) - gassed with - 21 parts

C0p for one hour
The complete buffer was gassed for 10 minutes with 5% CO,, 95% 05. All
solutions were prepared five times the given concentrations and diluted as
needed. All solutions were stored separately in a cold room or refrigerator.

Tissue Precaration and Incubation.

Tissue Homogenates. Intestinal tissue was cut into £ to s inch lengths




and placed in a micro Waring blendor with enough oxygenated Krebs bicarbonate
buffer such that there were 2 ml buffer per gram of tissue (wet weight).

This system was homogenized for 30 seconds and the volume measured. Homo-
genate corresponcding to approximately 0.5 g tissue was used in each incubation
flask with 8 m! oxygenated buffer and 50 micromoles of sodium acetate.

Tissue slices, Liver slices were prepared using a Stadie Riggs tissue

slicer. Intestinal slices were prepsred manually. ApproXimately 500 mg
of tissue (wet weight) were placed into incubation flasks containing § m!
oxygenated Krebs bicarbonate buffer and five micromoles sodium acetate in
.1 ml of solution., In experiments where radicactive tracers were used, the
5 micromcles sodium acetate contained 1 microcurie sodium acetate-2 Cl4
(ICN Chemical, Irvine, California). The flasks were incubated at 37° C
for G0 minutes in & shaking water bath. The reactions were stopped by
addition of 1 ml saturated potassium hydroxide solution. The samples were
saponified at 1500 C and 15 psi for 30 minutes in an autoclave. After
cooling , an equal volume of ethanol was added and the samples extracted
with three-five milliliter portions of pentane.

Isolation of Stercids., Three different procedures for quantitatively

isolating cholesterol and related steroids were attempted.

1. Gravimetric analysis of sterol digitonides (43). The non-saponi-

fiable lipids were dissolved in 4 ml of acetone-ethanol (i:i v/v), placed
in tared tubes and 1 ml each of water and digitonin solution (2% in 80%
ethanol, w/v) added, The tubes were left standing overnight. The tubes
were centrifuged and the supernatant discarded. The precipitate was washed
with three 1.5 ml portions of 80% ethanol and three 1.5 ml portions of
diethyl ether. The ether was evaporated by passing a stream of nitrogen

over the tubes. The tubes were placed in an oven at 110° ¢ for 1 hour, in



vacuc overnight and then weighed.

2. Gas chromatograghic analysis of nonsaponifiable lioids (L4). A

Barber-Colman model 5000 gas chromatograph was used. A 2 meter long U-
shaped coiumn containing 3% QF-1 on 100-120 mesh Gas-Chrom ( was obtained
from Applied Science Laboratories, State College, Pa. The following condi-
tions were employed: injection temperature, 270° C; column temperature,
2309 C; detector temperature, 2L0° C; gas flow, 90 ml/ﬁin. The gas chroma-
tograph was equipped with a hydrogen flame icnization detector. Nitrogen
was used as the carrier gas.

3. Thin layer chromatography and liquid scintillation counting.

fter eveporation of the pentane sclvent, the steroids were redissolved in 1
ml of chloroform. A 100 microliter aliquot was spotted on a silica gel thin
layer chromatog;aphy plate (supplied by Applied Science Laboratories, State
College, Pa.) and developed in benzene-ethyl acetate, 5:1 {v/v). The steraids
were visualized by spraying with .005% Rhodamine G solution (w/v) and
viewing under ultraviolet light. The thin layer plates were sprayed with
Neatan plastic spray (Brinkman Chemical), and allowed to dry, and the spots
scraped inte scintillation vials.

The scintillation cockta%l consisted of 0.015% p-bis 2-(5-phenyloxa-
zolyl)-benzene and .30% 2,5-diphenyloxazole in toluene. Ail samples were
counted in a Beckman liquid scintillation counter, model LS 200B. Results
were calculated as disintegrations per minute (DPM) per 100 mg tissue (wet

weight).



RESULTS AND DISCUSSION

An attempt was made to employ a grévimetric analysis of stercl digi-
tonides but it was not eventually used for several reasons. The first of
these is the fact that digitonin is specific for sterols with an -0H group
in position number 3., While cholesterol is the major sterol found in the
tissues, there was the possibility that related compounds would contribute
significantly to the weight of the sample since this assay deals with micro-
gram quantities. Another reason for not using this method of analysis was
the fact that it was difficult to obtain reproducible results primarily
because of the small amounts of sterols éresent.

An attempt was made to analyze the nonsaponifiable lipids using the gas
chromatograph. The results of the gas chromatographic work is summarized in
Tables 1 and 2.

Originally tissue homogenates were used with the gas chromatographic
system. This method was abandoned because it was difficult to obtain uniform
and accurate amounts of homogenate per incubation fiask. In addition,
because of the inconclusive results of the gas chromatographic work (see
Table 1), and the fact thaf the synthesizing capabilities of this homogenate
sysiem were not demonstrable, it was decided to use tissue slices. The
intestinal slices of each bird were subjected to oné,of tﬁree treatments:
saponification before incubation (S), incubation at 37° C for 2 hours without
additional acetate added to the incubation mixture (NA), and incubation at
37° ¢ for 2 hours with 50 micromoles of sodium acetate added (A). The
rationale behind this treatment was that the saponified sampie would give
the cholestercl ltevels in the intact animal, the sample incubated with no

sdditiona! acetate would give information about the acetate pool found in



12

Table 1. Milligrams cholesterol per gram of chicken intestine as
determined by gas chromatography.

Animal Incubation Mg cholesterol per g tissue
Treatment Treatments (median value for 9 samples *
standard deviation)

None 1 S . 363 + 163
NA L6y * 179
A .780 + 194
2 S : 1.813 + .3209
NA 2.193 + .570
A 1.552 + .319
3 s 1.351 + .327
NA 1.167 + .569
A 1.525 + .579
DESB ] S 2.166 o .294
NA 1.953 + .222
2 S : 1,586 + 171
NA 1.647 + .389
A 1.264 + .226
3 S 1.877 ¥ .289
NA 1.694 = .282
A 1.756 * .282
Cholestyramine | S 1.726 + L8B3
plus DESB NA 1.496 + .320
A 1.849 + .386
2 S 2.488 + .309
NA ’ 27120 =+ .388
A 2.138 *+ .379
3 S 2.358 + «525
NA 2.229 ¥ 476
A 1.982 ¥ .427
*S=saponified before incubation; NA=incubated without additional acetate;
A=incubated with 50 micromoles additional sodium acetate,



Table 2. HMilligrams cholestercl per gram of quail intestine as determined
by gas chromatography. -

Animal Animal Incubation Mg cholesterol per g tissue
Treatment Number Treatment® (median value for 3 samples
+ standard ceviation)

None 1 ) 1.232 + L0587
NA 1.262 + 173

A 1.203 + .1i7

2 S 1.216 + .0397

NA © 1,268 ¥ L0749

A 1.214 % .29

3 S 1.300 + .157

NA 1.378 ¥ .0120

1.279 ¥ .0797

Cholestyramine 1 S 1.852 + 484
"NA 1.566 + ,139
A 1,476 = 0754

2 , S 1.804 + .129

NA 1.643 + 116

A 1.514 + 432
3 S 1.655 + 1.285

NA 1.380 + .102

A 1514 + 271

Diethylstilbestrol 1 5 1.244 + ,092
NA 1.315 + .186

A 1.110 * 0233
2 S 1.270 + .0165

NA 1.160 + .130

A 1.125 +..182

3 S 1.452 + 244

NA 1,292 % .309

A 1.162 T ,136

Giethylstilbestrol- 1 S 1.841 + ,105
Cholestyramine NA 1.456 + .0L53
A 1.366 + 0721

2 s 1.477 + .183

NA 1.540 ¥ 163

A 1.676 = .0917

3 s 1.310 + .185

NA 1.35L = .159

A 1.038 + .201




the gut and that the sample incubated with additional acetate would give
information concerning de nova synthesis of cholesterol.

This gas chromatographic system of analysis was used with 2 sets of
birds. The first set was a group of chickens consisting of control birds,
cdiethylstilbestrol-treated birds, and cholestyramine-DESB treated birds.

The second set of birds were quail subjected to the same treatments as above
and cholestyramine feeding. The quail were employed because of the unavail-
ability of chickens at this time.

It can be seen from the data in Tables 1 and 2, that a great deal of
variation in the amounts of cholesterol was exhibited in each incubation
system. There appeared to be no pattern to the cholesterol values obtained.
There are several possibie explanations for these results: 1) no synthesis
of cholesterol occurred in the incubated flasks, i.e., the system did not
work; 2) 50 micromcles of sodium acetate were not a sufficient amount of
additional substrate to drive the reaction; 3) the amount of newly synthesized
cholesterol was so small that it could not be detected by this method; or
L) de novo synthesis of cholesterol occurred, but since the reaction is
reversible, the newly formed cholesterol was subsequentiy broken down re-
stiting in no net synthesis of this sterol.

Because the explanation could not be ascertained from any of our data
tais method of cholesterol analysis was abandoned in favof of combining thin
layer chromatography and radiotracers. According to the results reported by
Dietschy and Siperstein (15) we expected to find greater than 90% of the
incorporated label in the cholesterol spot. These authors assumed that the
incorporation of the labeled acetate could be equated with net synthesis of
cholesterol.,

Figures 2 and 3 illustrate typical thin layer plates from the two sets of
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igure 2,

Tyaical thin layer chromatogram from Group A birds.
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Figure 3.

Typical thin layer chromatogram from Group B birds.



birds used for the radiotracer work. The spots found were tentatively
identified from the work of Dietschy and Siperstéin (15). It was not possible
to obtain reference standards of the methostenols (L4a-methyl- o/-cholestenol
and b4o-methyl- c?—cholestenol), and A7choiasteno1. Because the sterols

were not first precipitated with digitonin and because cholestane appeared in
the gas chromator- - work, this steroic was also run in the thin layer

chromatography s, stem used. It was found that cholestane traveled with the

solvent front. Because of the questionable homogeneity of the compound found
traveling with the solvent front, it has been labeled cholestane with the
understanding that it could, conceivabiy, contain other compounds.

The results of the work using sodium acetate-2ClL are summarized in
Tables 3, 4, 5, and 6 and Figures 4 through 9. The first set of data (Group
A) corresponds to results obtained by incubating intestinal tissue of chickens
with sodium acetate-2C1L4 as described in the Methods section. As can be
seen from the data in Table 3 and Figures 4, 5, and 6, there was much scatter
among the values obtained, and it was felt that few valid conclusions could
be drawn. In most cases, the acetate incorporated into the cholesterol
fraction represented less than 70% of the radioactivity found in the pentane
extract.

A study was undertaken to determine how rapidly the reactions that led
to the synthesis of cholesterol reversed ﬁhemselves., In ihis experiment
two flasks were used. One contained only buffer and cholesterol-4Cl4. The
other flask contained buffer, labeled cholesterol and intestinal tissue
slices, The same amount of cholesterol was added to each flask. The flasks
were then incubated, saponified and extracted with pentane as described
previousiy. A small amount of unlabeled cholesterol was- added to the 'blank"

extract to facilitate visualization on the thin layer plate. The pentane
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extracts were subjected to thin layer chromatography and the radioactivity
in each spot determined. The data obtained are summarized in Table L. This
experiment indicated that, indeed, the reactions were reversible and that
approximately 27% of the labeled cholesterol that was present in the initial
incubation mixture could not be recovered as cholesterol. Radicactivity was
found in the other sterol fractions. Since all of the radioactivity added
to the initial system could not be recovered in the steroid fraction, i.e.,
the pentane extract which was spotted on the thin layer plate, it was
assumed that some of the labeled cholesterol was converted to cholesterol
precursors occurring before lanosterol. The possibility also exists that
the cholesterol was further metabolized. This possibility was not investi-
gated in this study.

Because of the inconclusive results from the first group of chjckens
used, it was decided_to rerun the radiotracer experiment using not only
intestinal tissue, but liver tissue as well (Group BT. These data are
summarized in Tables 5 and 6 and Figures 7, 8, and 9. The results this
time showed much less scatter than previously.

Although essentially the same system was used with both Group A and
Group B birds, somewhat different results were obtained. In Group A, most
samples gave 5 spots in the thin layer chromatography. The amount of radio-
activity incorporated in the cholesterol fraction was genéraily less than
70% of the total amount in the steroidrfraction. In most of the samples of
Group B only three spots were found in the thin layer chromatography and the
amount of radioactivity found in the cholesterol spot approached the 80-90%
figure obtained by Dietschy and Siperstein.

There were slight differenceg in the treatments of Groups A and B.

The group B birds were 1-4 weeks younger that the Group A birds. No more
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than one bird of Group A was sacrificed on any given day, with the three
chickens subjected to the same regimen be%ng sacrificed within the span of

a week. For example, the three birds being treated with cholestyramine were
sacrificed on Monday, Wednesday and Friday of the same week, and the entire
schedule for killing the animals extended over approximately four weeks,
Three birds of Group B were killed at any one time, the three birds having
been subjected to the same regimen of drug treatment. In this manner, all
12 birds of Group B were sacrificed within thé time span of approximately one
week. As a result of sacrificing a larger number of animals at any given
time the possibility of significant variations in the reagents used, partic-
ularly the Krebs-bicarbonate buffer, was reduced. Because of the condensed
schedule of the Group B birds, the agés of the animals did not vary as much
as the Group A birds did.

‘It was concluded that chofestyramine feeding increased cholesterol
synthesizing activity in both the gut and liver. This result was not sur-
prising because cholestyramine removed bile acid from the intestine. This
results in no inhibition in intestinal synthetic activity. Since bile acids
are requisite for the transport of intestinal cholesterol through the entero-
lymphatic system to the liver, this cholesterol is unable to reach the liver,
Therefore no feedback inhibition of hepatic cholesterol synthesis occurs and
the liver may synthesize greater quantities of cholesterol. Cholestyramine
feeding also appears to have increased production of Al-cholesteno! in the
intestine, and cholestane, i.e., compounds traveling with the solvent front,
in both liver and intestinal slices.

The effect of diethylstilbestrol treatment was not so clear cut. It
did not cause an increase in the synthetic activity level in either organ.

It appears that, at least as far as the synthesis of cholesterol was con-
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cerned, it may have had a slight éepressing effect on intestinal synthesis.
The combination of DESB and cholestyramine gave values that were essentially
the same as those obtained in control birds for all compounds isolated from
both tissues.

The guestion now arises as to why DESB treatment did not increase
cholesterol synthetic activity in the.organs tested. No answer is obvious
from the present data. One explanation could be that DESB caused a greater
mobilization of 1ipid stores in the bifd. Another possibility was that
stilbestrol facilitated greater usage of dietary cholesterol. 1In such a
situation the amount of neutral steroids excreted would be reduced, the lipid
level in the serum could rise and there.would be no increased synthesis level
in the tissues. One would expect, perhaps, a decrease of hepatic cholesterol
biosynthesis.

Because the action of the DESB was not clearly elucidated it could be
worthwhile to pursue this question in the future. Perhaps a larger daily
dose of this hormone would bring about greater changes in synthetic activity
levels in an organism. By monitoring the amounts of neutral steroids
excreted, insight could be gained as to the mode of action of diethylstil-
bestrol,

There are a large number of coupounds that affect serum cho]egterol
levels ranging from antibiotics to hormones to newly. synthesized compounds
identified only by a series of numbers and letters. As in the past, the
efficacy of these drugs is measured by their ability to lower serum chol-
esterol levels. However, as was shown with cholestyramine treatment, the
effect on serum levels is not necessarily accompanied by a similar effect
on synthesis at the level of the tissues as can be demonstrated by use of

tissue slices. The mode of action of these compounds, in most cases, is not



known. Studies similar to those recently completed, using tissue slices,
could be run using tissues from birds treated with such hypocholesterolemic
compounds. Another approach would be to use these cholesterol reducing
agents with labeled cholesterol precursors in the live animal., Although
more unwieldy an experiment than one using tissue slices, this system could
give information about in vivo synthesis of_stgrols and, depending upon the

precursor used, information concerning sites of inhibition of cholesterol

synthesis.
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SUMMARY

The purposes of this study were to explore the effects of diethyl-
stilbestrol and cholestyramine upon the cholesterol synthesizing activities
of intestinal and liver siices in the bird, compare the results obtained with
those obtained from previous work on serum cholesterol levels and, if
possible, suggest an explanation for the results obtained.

Four groups of birds were used; controIs; those treated with chole-
styramine; those treated with diethylstilbestrol; and those treated with both
cholestyramine and diethylstilbestrol. Tissue slices from the intestine and
liver were incubated with buffer and C]“ labeled sodium acetate. The
steroids were extracted and separated on thin layer chromatography plates.
The spots were scraped into scintillation vials and the radioactivity in
each spot determined. The number of disintegrations per.minute in each spot
was taken as an indication of synthetic activity.

It was found that tissue slices from birds treated with cholestyramine

L

showed an increased raté of incorporation of C'I into the cholesterol frac-
tion. The fraction containing a?-cﬁo!estenol and the fraction traveling
with the solvent front also showed-increased incorporation of labeled
acetate.

The tissue slices from diethylstilbestrol-treated bifds indicated no
jncrease in synthetic activity in either tissue. This estrogen treatment
may have, in fact, lowered incorporation of radiotracer to levels below
those found in the control animals.

Samples from birds treated with both cholestyramine and diethylstil-

bestrol showed approximately the same level of incorporation of Clh-acetate

as did tissue slices from control birds.
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An attempt was made to explain the results of this study in light of

work done by other experimenters. Plans for future work were also suggested.
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ABSTRACT

The effects of diethylstilbestrol and cholestyramine upon sterol
synthesis in avian intestinal and liver slices were studied. Tissue slices
were incubated with '“C-acetate and buffer. The incorporation of radio-
tracer into cholesterol and related steroids as measured by liquid scintili-
lation was taken as a measure of synthesizing activity.

It was foupd that tissue slices from chickens treated with cholestyr-
amine showed an increased rate of incorporation of labeled acetate into the
cholesterol fraction. The fraction containing137-cholestenol andrthe fraction
traveling with the solvent front also showed increased incorporation of
labeled acetate.

The tissue slices from diethylstilbestrol-treated birds indicated no
increase in synthetic activity in either tissue.

Samples from birds treated with both cholestyramine and diethylstil-
bestrol showed approximately the same level of incorporation of labeled
acetate as did tissue slices from control birds.

An attempt was made to explain the results of this study in light of
work done by other experimenters, espécial]y as concerns feedback control

in both organs. Plans for future work were also suggested.



