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Preface

As early as 1916, Lawrence end Riddle (1) noted that in
laying hens, the level of plasma lipids was markedly increased
over that of the immature female bird. Later (4) workers
at the University of California reported similar findings
onn the fatty acid, cholesterol, and phospholipid levels, when
estrogenically potent substances present in pregnant mare
urine were administered to young pullets aund cockerels.,

With the advent of the synthetic estrogens and more specific
ally the highly potent diethyl stilbestrol, various workers
found that these substances gave even more drawmatic results,

Little or nothing has been shown to definltely establish
the primary origin of the fat in the lipemic blood. It
seems likely that there are two possible sources from which
the large amounts of fat may come: a rapid release of depot
fat and its mebilization as circulating plasma lipid, or
the diversion of ingested feed from the normal pathways of
metabolism,

The results of a series of experiments designed to
incicate which of these two mechanisms might be functioning

are reported here.
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Introduction

Hormonal control of plasma lipids was suggested by
Lawrence and Riddle (1) who observed that at the onset of lay-
ing in hens there was a marked increase in blood fat. These
reports were confirmed and extended by Warner and Edmond (2),
Riddle and Burns (3), the latter workers using pigeons. A marked
riselin blood fat levels following administration of ovarian
hormone preparations was shown by Entenman, Lorenz and Chaikoff
(4) in the domestic fowl. These workers administered, over a
27 day period, from 1000 to 2000 rat units of estrogenic sub-
stances obtained from pregnant mare urine. They noted that
total plasma lipids increased from 370 mg. per cent to 1530 mg.
per cent.

The unusual estrogenic potency of diethyl stilbestrol
(4,4'-Dihydroxyqxbékdiethyl stilbene) was recognized by Dodds
and his coworkers (5) soon after the compound had been synthesized
by them. Dodds et al., however, had assayed the effect of their
new compound using ovariectomized female rats, and it remained
for Zondek and Marx (6) to demonstrate the activity of this sub-
stance in the fowl. They reported that a total dosage of 24 mg.
given over a 6 day period caused the blood fat in chickens to
rise from 125 mg. per cent to 5438 mg. per cent. This estab-
lished the synthetic hormone as highly potent in chickens.

Flock and Bollman (7) similarly reported dramatic changes
in all fatty constituents of the blood when diethyl stilbestrol

was injected in a solution of peanut oil. Lorenz (8) observed



general fattening in chickens, accompanied by an extreme
lipewia when pellet intramuscular implants of diethyl stil-
bestrol were used. While it had been shown thet oral adminis-
tration of this substance was relatively without effect.
Thayer, Jaap and Penquite (9) found the dimethyl ether of
diethyl stilbestrol to be highly potent when given orally.

The actual mechanism by which the pronounced lipemis is
produced is not known. Riddle, Senum and Rauch (10) have re-
ported that in pigeons and doves, pituitary gonadotrophin or
the follicle-stimulating (FSH) factor stimulates the production
of estrogens by normal ovarian tissue and the estrogens in turn
produce what 1s termed a physiological lipemia related to re-
production. Injected estrogens on the other hand, Kiddle et al.
report, exert the same action in the presence or absence of
the gonads (testes), adrenals, both lobes of the pituitary,
paucreas, and the parathyroids. Rlddle and coworkers have
shown increases in blood fat for birds treated only with estrone
and estradiol benzoate in the absence of each of the above
mentioned glands. They have not used diethyl stilbestrol in
the same manner. It seems likely, however that the synthetic
estrogen acts in & similar fashion, and that both synthetic
and natural substances may possibly be functioning somewhat
independent of the pituitary.

The origin of the excess blood fat produced by estrogenic
substances has never been adeguately demonstrated. Flock and
Bollmen (7) have suggested that a mobilization of depot fat
is responsible but have submitted no evidence to support this

view. Bird (11) attempted to show that increased fat would be



absorbed from the gastro-intestingl tract when a bird was under

the infliuence of estrogenic stimulation., He found no gignificant

ore concluded that the

H~

c¢change in the fecal fat and it is therel
usvally efficient absorption of fatty materials thru the in-
testinal mucosa is unlmeroved by estrogens.

i this investigation both scurces of the blooa iipildas
mentioned above were considereo possible, nauely an egtro-
genically stimulated mobilization of the depot fat or retention

the blood streamw of fal wvalilsble frow the dlet, perhaps
sugrented by counversicn of dietary carwohydrate to at, Both
of these nmechanlsuas wlgnt ludeed be functloning simultaneously.
Preiliuinary studies during the sumumer of 1848 had given
indication that birds having little or no body Iat stores did

= I3

not develop a ligemia upon estrogen administration.
E b




EXPERIMENTAL
Phase I (a)

In November of 1948, Z4 male New Hampshires about eight
weeks old were selected from the flock on the Poultry Farm
of the Oklahoma A. & M. College. The birds were divided into
four groups: two consisted of six birds each, which were
held to a restricted ration, one of the two being treated with
estrogen while the other was held as a control lot; the second
two groups were full-fed, one being treated with estrogen and
the other held as a control lot. The two dozen cockerels were
confined indoors 1ln regular laying cages about 30 inches square.
In order to prevent camnibalism, the birds on a restricted
ration were placed in individual cages while the full-fed birds
were placed three per cage.

In restricting one group of birds as to feed intake, the
following is the basis for the system employed: Lippincott
and Card (12) report that the energy requirements for maintenance
are a function of the size, age, sex, environmental temperature,
and the degree of activity of the bird. The size and age are
of greatest importance and these two only were considered,
At about six weeks the growing bird requires about 1500 calories
per square meter of surface srea per day. Since the determination
of the surface area of a live bird was impractical, the method
of Mitchell (13) was used to compute it from the body weight.
He gives the mathematical expression S = 8.19 WO'705 where S

is the surface area in sguare meters and W is the weight of the
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bird in grams, After trial it was found that 950 calories
per day per square meter of surface area just failed to main-
tain the body weight of these experimental birds, Fach bird
on the restricted ration was weighed every other day and the
calculated amount of feed corresponding to the weight of the
bird given for two consecutive days. During a period of ten
days, the twelve birds on a restricted intaxke lost on half

to two thirds of thelir original body weight. During the saue
period the full-fed birds gained 0,5 to 0.8 poundas.

#hen this polnt had been reached six of the starved birds
and six of the full-fed birds were injected with 2 cc., of soy-
bean oll containing 50 mg. of crystalline diethyl stilbestrol¥
per ml., The remaining twelve birds were injected with 2 cc.
of soybean oll, The injections were subcutaneously into the
dorsal portion of the neck.

Just prior to the time of the injections of the estrogen,
2 cc, of blood were drawn from each bird by hypodermic heart
puncture. At 12,24, and 48 hours following injection, blood
samples were taken in the same mamnner. The blood was trauns-—
ferred from the syringe directly intco 50 ml. centrifuge tubes
calibrated to 40 ml. containing about 30 ml. of a mixture of
3 parts 95 per cent alcohel and 1 part dliethyl ether.

The method of analysis of the blood for fatty acids and
cholesterol was essgentially that of Street (14). Certain
modificatlions were made to make the.method conform to the

available equipment, and to increase the number of samples

# The diethyl stilbestrol was provided through the courtesy
of George A. Breon and Co.



that could be processed. A detailed description of the
procedure follows:

The stoppered centrifuge tubes containing the alcohol-
ether mixture, into which the blood had been transferred, were
placed in a water bath at a temperature of about 60° C, and
kept there with intermittent agitation for 15 to £0 minutes.
They were then cocled and made to 40 ml, with the alcohol-
ether mixture., After thorough mixing, they were centrifuged
until a thorough separation was brought about between the ex-
tract and the whole blood, By means of a pipette 25.m1. of
the supernatant were transferred to 50 ml, Erlenmeyer flasks,
to which were added 1 ml. of saturated sodium hydroxide. The
flasks were then placed upon & hot plate and the fat was
saponified. When the aleohol-ether solvent was evaporated and
only a pasty mixture of soaps and unsaponified material re-
mained in the flasks, they were removed frow the hot plate
and allowed to cool. From a dispensing burette, 4 ml, of 9 N
sulfuric acid were so adued to the flasks thét the soaps were
washed off the sides. The heat of neutralization was sufficient
to insure complete reaction of the acid with all of the soaps
present and no external heat was applied, The flasks were
allowed to cool to room temperature,

At this point, 15 ml., of specially purified (b.p. 20-35° C.)
petroleum ether were added with agitation and the flasks stopper-
ede The petroleum ether was allowed to remain over the acidie
solution for a period of several hours, sometimes overnight
in order to bring about maximum extraction of the 1lipid ma-

terials. Bloor (15) assumes that the blood plasma lipids



after saponification, and hence that extracted by petroleum
ether consists entirely of fatty acids and cholesterol, Vhile
this may not be strictly true, Street (14) suggests that no
significant error is introduced in view of the knowledge of
the composition of plasma lipids.

The ether layer was decanted carefully into 50 ml, centri-
fuge tubes, after which successively 7 and & ml., of the puri-
fied petroleum ether were added to the flasks, brought to
boiling on a hot plate, and decanted intc the first ether ex-
tract already in the centrifuge tubes, Centrifuging them
separated out small portions of non-lipid materials which were
unavoidably carried over in the decantation procedure, The
ether extract was transferred to tared weighing bottles which
had been brought to constant weight in a wvacuum dessicator,
The bottles were returned to the vacuum dessicator and the
petroleum ether removed under reduced pressure by means of an
aspirator pump, during a period of from 8 to 10 hours, usually
over night,

The bottles now contalning essentially only fatty aecids
and cholesterol, were welghed on an analytical balance; the
increase in weight was expressed as total lipid,

In order to deterumine the value for the fatty acids, it
is neceszary to deduct the value for cholesterol yresent.

The residue in the weighing bottles was taken up in 6 ml. of

reagent chloroform and the cholesterol was determined on the

solution by the method of Bloor (15) with one minor modifica-
tion. For the sake of rapidity in adding the Liebermann-

Eurchard reagent to the samples, 4 ml, of concentrated sulfuric



acid were mixed with 60 ml. of chilled reagent acetic anhydride,
and the resulting mixture was then added £ ml. to each of the
24 samples and standards. The color development in the samples
was compared in an Evelyn type photoelectric colorimeter with
that developed in tubes containing known amounts of pure
cholesterol dissolved in chloroform. The values of cholesterol
were calculated as mg. per cent and subtracted from the total
lipid values to give amounts of fatty aclids in mg. percent.

The results of Phase I (a) are presented in Table 1.
Phase I (b)

This part of the experimental work was very similar to
rhase I (a), the chief differences being: (1) no negative
controls were used, the initial blood samples before injection
being considered adequate; (2) the birds were restricted in
their ration to a lesser degree with the result that the-fat
stores were not so completely dissipated as in Phase I (a);
(8) blood samples were taken at 24 hour intervals over a longer
veriod of time,

Phase I (b) was conducted during the summer of 1949
using 24, 12 week olcd male Barred Plymouth Hocks from the
flock of the Poultry Department. The cockerels were confined
as before and fed in an identical mamner. Inasmuch as the
older birds did not have as high a caloric maintenance re-
quirement, the restricted ones did not lose as much weight.
During eight days, however, they lost from 0.1 tc 0.5 pounds
while the full-fed birds were gaining in weight from 0,5 to

0.8 pounds.



Blood was taken from all 24 birds and they were immediately
injected with 100 mg. of crystalline diethyl stilbestrol dissolved
in 2 ml. of soybean oil. At intervals of 24 hours thereafter,

2 ce., of blood were drawn by heart puncture and treated in an
identical fashion as in Phase I (a), analysis being made for fatty
acids and cholesterol.

The results of Phase I (b) are presented in Table 2.
Phase Il

An investigation into the relation of dietary levels of
fat and the increases in blood fatty acids was undertaken in
December of 1948, Twenty-four male New Hampshires of about
8 weeks from the Poultry Department were confined, one bird per
cage, in the manner previously desceribed. The birds were arranged
in triads, the three being as nearly the same weight as possible.
Each of the birds in a triad received one of the three rations
shown in Table 3, The caloric intake of all three was limited
to the minimum amount of feed, in terms of calories, consumed
by any bird during the previous day. When the triads of birds
had been equilibrated as to feed intake, 2 cec. of blood were taken
from each by heart puncture. Twelve birds, four on each ration,
were then injected with 100 mg. of crystalline diethyl stilbestrol
dissolved in 2 cc. of soybean oil. The twelve remaining birds,
again four on each ration, were injected with 2 ce. of soybean
oil and thus held as controls. Blood samples were subsequently
taken at 12, 24, and 48 hours after the time of injection. The

blood was treated in precisely the same fashion
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as in the two other experiments, being snalyzed f

and cholesterol, and the fatty acids calculated

The results of Phase II appear in Table 4,
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Table 1, The Effects of Diethyl Stilbestrol Injections On the Blood Lipids of Cockerels On
Restricted and Full Ration,
Phase I (a)

Treatment Fatty Ag% Cholesterol
Bird No, Amount of Dosage of Before 12 hrs. hrs, 48 hrs. efore 12 hrs, 24 hrs, 48 hrs,
(Mg, pere:

Ration Estrogen (Mg, percent) reent)

275  Restricted 100 mg. 479 495 379 375 113 97 109 265
276 ' T 386 492 305 548 110 116 231 115
277 ' " 360 439 441 ——— 144 217 311 -
278 L " 594 639 669 809 166 209 259 255
279 i s 351 499 556 1175 121 133 196 361
280 " Ll 424 440 370 550 83 152 222 186

Av, 427 501 453 691 Av.,124 138 221 236
281  Restricted  None 472 323 260 348 40 165 212 188
282 ' " 550 -—— 2 344 50 —— 168 224
283 i ' 431 — 261 319 81 s 179 177
284 i i 431 355 412 380 113 205 188 204
285 " " 445 336 339 314 83 200 181 246
286 " 1 356 - 344 336 108 - 168 83

Av, 448 338 321 340 Av, 79 190 183 188
287 Unrestricted 100 mg. 338 618 1278 3141 110 134 298 411
288 " e 389 448 1202 2863 123 120 238 273
289 0 1 402 488 609 882 78 144 183 414
290 " ' 3 %6 429 1% 60 139 203 213
291 " L& 499 441 787 2507 37 135 333 333
292 " " 393 551 1214 2695 LT 153 226 361

Av, 411 501 920 2090 Av, 76 138 2417 334
293 Unrestricted None 393 324 314 392 39 140 262 160
294 L v 396 331 385 475 140 149 151 165
295 " ' 344 332 278 505 80 68 226 87
296 ' i 296 202 281 297 96 126 231 215
297 " " 757 301 280 409 131 139 151 119
298 " " 363 326 L4 514 37 162 210 190

Av. 425 303 325 432 Av, 87 121 249 156

Ll



Table 2, The Effects of Diethyl Stilbestrol Injections On the Blocd Lipids Of Coekerels On Restricted
znd Full Rotions, Phase I (b).

Fatty Acids Cholestercl )
Bird No. Amownt of Doszge of Before 24 hrs, 48 hrs, 72 hrs. 96 hrs. Before 24 hrs, 48 hrs, 72 hrs. 96 hw$.
Ration Estrogen {liz. vercent) (liz,_percent)

347 Restricted 100 ng, 534 667 1633 1953 79 138 85 207, 207 150
345 626 1939 1939 2134 940 110 117 117 218 140
349 461 431 428 304 62 203 &5 102 160 102
350 404 577 1270¢ 749 436 76 119 130 21 132
2351 TLE 763 1184 512 517 124, 111 230 138 171
352 444 700 1097 2026 654, 124 124 115 150 502
353 A70 593 1837 3014 1428 1462 127 107 98 244,
35/, L4 613 936 329 384 52 107 102 111 104
355 560 1398 1000 1386 318 130 138 232 134 193
386 301 539 1690 832 579 283 113 134 326 221
257 AT 363 L6 1160 2561 208 96 123 128 163
358 32 367 827 760 411 120 21 117 128 117

Av., 481 500 1311 1135 753 Av, 147 115 147 157 195
335 Unregtricted 100 mg. L8, 1217 3227 1430 378 76 71 53 216 214,
336 640 1315 3487 1338 180 80 59 313 198 292
337 538 1518 - 3256 989 7g 138 127 192 171
338 423 1264 3577 3570 2301 153 96 62 318 163
339 449 1039 2196 2331 1359 183 73 148 331 305
340 425 1330 2830 3129 4228 95 142 272 903 260
341 288 1392 R457 875 298 192 120 295 165 150
342 450 1195 2377 1315 £03 110 117 175 221 117
343 509 805 1457 453 284, 155 102 207 123 100
34, 778 1519 3402 2786 738 28 113 318 326 142
345 495 1397 3611 P— - 65 83 18}' -—- —-——
346 503 1221 - 3910 4344 65 123 146 829 128

ave 499 1275 2847 2005 1309 Av.102 104, 191 352 176



Table &. The Compcsition of Hationg Used in Phase 111

_ Percent Composition
Raticn Constituents Hation A hation B Ration C

Corn 55 44,15 E0.83
Soybeain oil meal &8 S0 .92 25,89
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Table 4. The Effect of Diethyl Stilbestrol Injections On the Bleod Lipids of Cockerels Fed Thres
Different Levels of Fat., (Phase II),

Treatment 2lood Fatty Acids Blood Cholesterol
3 T L o 3 o 4 = ~ ) -
Bird Ho., Raticon Dosage of Before 12 hirs. 24 hrs. 45 hrs. Before 12 hrs. 24 hrs. 4% hrs.
Estroren (iiz. percent) (e, peresnt)

310 A None LE7 Li2 397 5831 33 18 145 &9
311 1 513 530 423 L22 27 &0 77 52
312 394, 455 450 574, 26 105 180 66
313 L9 LB2 392 505 39 33 143 55
Av, 4G5 L7 416 547  Av. 31 55 120 o1
314 B lone 551 54,2 - 558 39 58 ——— 62
314 400 492 437 453 10 39 92 47
316 412 578 ——— 528 15 &2 - 112
317 £G4, 722 52, £33 36 &8 &5 &9
Av, 472 524, 480 493 Av., 26 57 80 77
318 C Hone 517 508 - 13 112 - 6
319 561 465 451 19 24 39 50
320 557 659 332 13 21 168 4d,
321 575 576 403 1, &4, 127 52
Av. 555 552 395 ave 15 56 111 &1
322 A 100 me. 312 829 1221 31 229
323 364 855 1065 35 1658
39/, 441 723 965 27 195
325 417 285 918 45 232
Av, 362 223 1042 AT 35 263
326 B 100 mg. 519 710 1193 254,3 11 35 263 125
327 500 616 995 2073 29 5y 175 44
325 317 3.5 1209 1632 33 25 151 178
329 438 655 1452 I7L3 65 35 21e 97
Av. 443 &34, 1211 2498 Av, 37 39 205 90

_—

0 ¢ 100 mg. 756 1192 1545 325
1 494 593 1437 14
2 804 200 1496 57y o
S 20 253 %ggb %é?g M%
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> 48 hour bleeding of the birde in Phase

ob a restricted ration were uniforaly ececiated, the fat of
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The technique of administering e of estrogen

studies with

in ¢il has been used only rarely in

chicitens. For the purposes ol these experiments, however, it



ways thought that the response of the bird to a massive dose
gurilng o liulted period of time woule be pore indicative of
the nature of its physiological effect om lipic metabolisnm
than would several smaller doges. Preliminary studlies showed
hat the sauinistration of & single 1U mg. dese to young grow-

(2

ing cocxerels did not produce the blood

]
e
n
W
Lo
sy
o
§
=

fat. The CGosage was, therefore, increased to 100 mg. and

seular in-

a four

week perdiod & total of li.4 mg. of the crug were made avalil-

able to the bird. in the

gsexual choraciaeristics of the bir

the ususal locrease in blood lipid.

[¥ O T T S I L ey oy A g R N
bo the differences notad vetwvesn
A

ministration, It is possible that rapid absorptlon and ex-—

o
L]
e
[
[
193
g
o
-
iy
~t
{
£
Ly
£

in oil, thus allowing its actiown over a relatively ashort period

clethy: stiibestrol, the blood lipild showed o change in 18
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920 mg. per cent., In the second experiment the
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and Chaikoff (17), who found after £4 hours a two-fold incresse
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in blood fat following the admlnistration of 4000 rat units
of natural estrogen in 1000 unit doses at 4 nour intervals.
In these experiments, the blood fat increased stiil further
during the period frow 24 to 48 hours, licreasing from 920

to £060 wg. per cenlt lun the first experiment anu frow L1275

to 2867 mg. per cent in the second. In the second sxperiment

collected at 7& and 9€ hours; these cefinitely

necreased, falllng from 2867 mg. vercent at 48 hourg to Z005

and 1%09 mg. per cent at T2 and 96 hours resgpectively. Several
tregted birds haa blood fatty acic values within the normal
range at 96 hours.

showed smalil

In generai, whoie plood cholester
ané¢ inconsistent changes in full-fed and restricted birds in
the absence oif estrogen administraticon. ¥Following such treat-
went, there was & tencency towards a silght cholesterolemia

at frow 24 to T2 hours. In exyeriment I (), in which a larger

o s e gy T e vy gt 2
gared that tners was a

numper of birds were employed, 1t

~fed lot, BSuch changes

(_r"
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—
et
i)
e
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trenc toward higher valiues
were not statistically significant.
Further examinetion of the data in Tebles 1 and 2, shows

thot unaer the conaltiocns of this experinent no appraeciable

&4

change in blood 1ipld was produced by inanitlion. It has been
previously repo I (18) that blood fat shows no change during
starvation or may even increase.

Inn this experiment the birds were always recelving a

substantial peart of a meintensnce ratlon and hence were not

subject to such severe stresses. The average value for all

d

5
P

R
L$)]

the non-injected restricted birds in Ph

per cent with a range oi from 321 to 448 ng. per cent.



Corresponding values for the full-ted lots were 371 mg. per

SN E )

cent with a range of 303 to 432 wmg. ver cent.
while inanition did not directly affect the bloud lipid

uncer these condlitions, it ald resgult in a dracstic change in

the response to estrogen administration. Thus in Phase T (a)

at 24 and 48 hours the full-fed birds had increassed blood fat
values of 820 and 2090 mg. per cent. Only a very slight

24 snd 48

chiznge waz noted in the gartizlly storved group at
hoursg, (453 and 681 cowmpered with initisl and 12 hour values
of 487 and 501 mg. per cent). In the second ezperiment where
the cdegree of depletion ﬁas less severe, there was still a
definite reduction in the degree of response of blood fat

-y

level to estrogen adminlstraticon. 4 sufflcient number of

ar

blrds wag includes in thiz gecond experiuent to permit

&

&
223

18lyz

7]
l“l

by the wethod of varlance (Smeacaor 19); gifferences in /

Table 6

Analyslis of Varlance

Source .5, 5.5, M.S,

Totel 119 117,080,082

Tist 1 18,456,585 18,456,6585%
2 b 3 2

Time 4 59,379,505 9,844,976, 2
axt 4 B,a07L,032.9 1,588,2808,.2
Zrror 110 5%,b81c,0:8,1 480,10%.4
blood fat o <i. -ient times did not reveal statistical sig-
nificance (F = 6.ib, F _pgg = 6.59), although it will ve seen

Y

that the value of I approached that recuired for significance



at the & per cent level. TDifference due to treatment {restricted
45 compared with full-feedling) was, however, statistically sig-
7.7, F.Ol = 21.20).

the principle source of the in-

nificant (

creased clrculating vlood lLipid following hormonal stimulation

by subcutaneous moblillzation of the

fat from the depo sartially or nearly

-y

conpletely ellininatee, the effect iz profoundly lessened.

i."i“‘ W

ix)

¢ Il was designed to approach the probvlem of tue source

of the incresses CLreuls

than the previous cxperluents.
supplied to the birds in the form of the three previously
described partislly purified rations. Hatlon A spuroxipated

poultry ra

hations b snd

the carbohydrate fraction was reduced corrc
taln the three rations isocazloric. Despite the fact that

ration C contained 26

any reiuctznces to

Examination of the data 11 Table 4

aifferences in blood fatty acid levels ol the

all pirds in each Lot for all dates of sempling were as follows:

T g RN y 44 < ¢ -
Fabion A, 476 mg. per ceut (38BL - 6UB); hation B, BECOT nmg. per
— T 2 AT "”’ £ . T ] < & ARV ey ‘ oy g o . i & ol =y \
cent (400 - 72&): Bation €, 4Y4 mp. per cent (432 - 85,

small and nor ¢ongistent,
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These values suggest that at these levels of fgt ingestion

tiie chicken coes mot conform to the general pattern of zan

elevation of plasms or whols blood fatty acids with increasing

fat content of the diet. It will recguire s larger number of
animals to setisfactorally answer thisz question.
In contrast to the flrst two experimentz, all of the birds

injected with diethyl stilbestrol showed an incrsase in fatty

Wi 48 hours, still further increases

acids at 12 hours. At 24 &
wers noted., At thege later tlses there was & tendency for

g

the birds recelving the highest level of fut to have slightly

&

higher fatty wcle values., The liudlted nuwwber of sxperimental

T S [ B 1 T I S U SR 4,37 T v LT O Y .
birds anc the wice variation in lipgid content, however, gpre-

cludes suy conclusions btelng drawn. ko cholegterolenla was

produced under these conditions. It & from these ob-

n

servations, that the level of fat in the ration ger se ha
little to contribute to the degree of increase of fatty acidg
uncer estrogern trestment and further 1lkely thsat the fat in
the depoits of the body make by far the largest contribution

to the fat inm the ligewic blood.
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and

eatrogen treated cockerels on varlious rations have been 1n-

been degonstrated that no

- .

i to be found in the blocd fat levels of cockerels =g the

2

ition treatment. When such bircs were

rasult of an i

rested with diethyl stiloestrol, ounly very

were noted in the bloodg fat. vhen full-fed

s of this

- T S e -
¢ aotiinlestered

s single massive

in blood Fat were found
L1 (O i wera Qune

after injection with

wags reached at 48 hours, not

in npormul
of body 1

ment of an es
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ser cent fat, showed no

condition. ¥hen bilrds being fed rations

845 per cent fat were injected with & single lerge done

of ciethyl stilbestrol, dramatic laere

were seen, with little differences

Lok

the threes ratlons.

& 2500 mg. per cent. Thue it is concluded tnat the level

of fat in = chicken ration does not hove 4 significant effect
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