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CHAPTER I
INTRODUCTION

It is well known that para~dimethylaminazobenzene
(DAB) will cause liver tumors when incorporated into the
metabolism of the intaet rat (Axelrod and Hofmann, 1953,
p. 443; Boylend, 1952, p. 80; Cerruthers, 1950, p. 397;
Edwards and White, 1941-42, p. 182; Engle, 1952, p. 260;
Harris, et al., 1940, p. 623; Kline, et al., 1946, p, 7;
¥iller end Beumamn, 1951, p. 639; Miller, et al., 1949,
pe 6573 Miller and Miller, 1947, p. 479; Ople, 1944, p. 245;
Opie, 1946, p. 104; Price and Lﬁird, 1950, p. 657; Sorof
and Cohen, 1951, p. 382; WGétsrfiald. et al., 1950, p. 493;
white and Hein,19%50, p. 249; Zemeenik, 1952, p. 415),
Most of the studies have been concerned with =lterations
in the chemlical composlitlon of the liver and with changes
in the involved enqyme systems‘{Axalrod sné Hofmann, 1953,
p. 443%; Boylsnéd, 1952, p. 80; Carruthqra, 1950, p. 397;
Hogh-Lizetl, 194T, ps 156; Kensler, et g;., 1940, p. 62%;
Miller snd Miller, 1947, p. 479§ Ople, 1946, p. 104; Price
and Laird, 1953, p. 657; Sorof and Cohen, 1951, p. 382;
wWesterfleld, et al., 1950, p. 493; Zamecnik, 1952, p. 415).
Other studies have bheen concerned with the optimum diet
to use for maximum incidence of tumor production with

DB (Harrds, 1947, p. 179; Hoch-Ligeti, 1947, p. 153;

Kline, ot al., 1946, p. 7; Vesterfield, et al., 1950, p. 439;
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white and Hein, 1950, pe. 249); or with the optimum con-
centration of DAB to use to obtain the highest possible
incidence of tumor formetion per group of experimental
animals (¥White, etal., 1950, p. 249). 1It is therefore
olvious that the study of earcinogenesis in the livers of
rate fed DAB has been undertaken by many investigestors
from veried flelds. However, a survey of the avallabie
literature has shown thet no studies of the endocrine sys-
tem and related organsg as affected directly or indirectly
by this hepatie carclnogzen has been undertaken to date.
Reporte have appesred on some histologleal changes in the
edrenal cortex of rats fed 3'-methyl-4-dimethylaminoazo-
benzene, a yellow dye related to the one used in this in-
vestligetion, and such reports will be related to this
study in a subsequent section (see Discussion).

Several studles haﬁe been mede of histological
chaenges and the prtholozy of developing tumors in the
livers of rats fed DAB (Edwards and WwWhite, 1941-42, pp.
1$3-18%; Opie, 1944, pp. 231-24€) and, therefore, no de~-
talled observetions were made herein on the liver 1lteelf.

It was the purpose of this investigation to deter~
mine whether the feeding of DAB, in addition to inducing
liver tumors, slters the microscopic structure of the
endocrine system. In addition, a study was maede of certain

. adrenal cortiecsl hormones es possible modifiers of the -

carcinogenic effects of DAB.
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CHAFTER II

METHODS AND MATERIALS

The subjects of the experiment were forty-nine,
young, healthy, Sprague-Dawley rates of the same age $ one
weak. The animels were mailntained at a constant temperature
of 7443°F. on diets after the method of Kline and his
assoclates (1946, p. 7)« Twelve animals were kept as
controls snd were mainteined on a basal diet. The remain-
ing thirty-seven enimals recelved the basal diet to which
0,06% p-dimethylaminoazobenzene had been added (see Table

1). The animals were maintained on the dlets ad 1libitum

for 4 to $ months.

TABLE 1
INGREDIENTS PER KG. OF BASAL DIET

Ingredients® Graps  Milligranme
Cerelose 640
Caseln (Vitamin Test) 120
Salt mixture (Osborne-Mendel) 40
Corn oil ebo
Thismin Chloride ' 3.0
Riboflavin 2.0
Pyridoxine HCl : 2%
Celeclium Pentothenate 7.0
R TR N R R ‘3C,Q‘

# One drop of halibut liver o0il per month per rat was glven.
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Thirteen of the thirty-seven anlmals on the car-
cinogenlc diet were treated by subcutaneous injection for
ten deys with adrenal cortical hormones after belng fed
the cercinogen for 9 months. Ten animels recelved 5.0 mg.
of Cortone (cortisone acetate) per day for 10 days and
threc animales received 3.0 cc. of sdrenal corticel extract
per day.

Small groups of animals, excepting those receiving
hormone treatment, were sacrificed at half month intervals
after being on the dlet for 4 months, the last group beilng
secrificed at 9% months. After being welghed to the nearest
tenth of a mg., the pltuitaries, thyrolds, thymuses, left
adrenzls, seminal vesicles, =2nd testes were fixed in Bouin's
fluid and preserved in T0% ethyl elcohol. These tissues
were leter embedded in pareffin and sectioned at 10 microns,
with the exeception of the pitultaries vhich were sectioned
at 4 microns. Serlal sections were taken from the middle
of the thyroild, thymus, seminal veslcle, and testis at the
ereantest dlameter of the organ and mounted on slides. The
pltultery and adrenal glande were sectioned in their en-
tirety and every tenth section was mounted on slides.
Stelning of all the sections was accomplished with Krichesky's
modification of Mallory's Aniline Blue Collagen Stain
after the method of Edwards (1950, p. 247). The sections

were studled for histologiecal changes snd drawings were













CHAPTER 11l
OBSERVATIONS

A. THE HISTOLOGY OF ORGANS FROK CONTROL ANIMALS
ON THE BASAL DIET.

The thymus, pltultary, thyroid, and testis in each
of the twelve control animels exhibited & normal histolo-
gleal picture. The adrenal cortex and seminal vesicle of
one animel devinted from the normal pattern. The adrenal
cortex of this exceptionsl animael was enlarged and the
boundry between the fasciculaltas and glomerulosa was not
as dlstinct as in the other adrenals of the snimels 1in
this group. The seminal vesicle from this animal was
degenerate and the size of the orgsn wee significantly
smaller than that of the other control animals. The walls
of the vesicular lobules were grestly thlckened and the
lumina conteined only traces of colloid.

The adrenal glands and seminal vesicles from the
eleven other control animsls were normal in all respects.

(For typiesl histological pictures of the =drenal,

thymus, and seminal vesicle consult Plates 1-3,)

B. THE HISTOLOGY OF ORGANS FROM ANIMALS ON THE
BASAL DIET TO WHICH p~DIMETHYLAMINOZAOBERZEKE WAS ADDED.
1. Adrensl Glands
Of the twenty-four adrensals exemined, six showed no

devistions from the control animels either in the cize of
N
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the gland or in the structure of the cortices and medullse.

Two basic histologierl deviations were exhiblited
in the adrenal glands of the eighteen animals that recelved
the heprtic carcinogen in thelr diet.

The adrenal glands of seven animsls were larger
than those of the controls and exhibited aress of cellulsr
proliferation both in the zona glomerulosa and in the zona
fasciculata (cortiesl hyperplasiz). The cells of the zona
fasciculata appeared to be rich in lipoid materlsl and the
cytoplaom stained less intensely than in the control glands.
These differences can be seen by comparing Flate 4 with
Plate 1.

The other basic deviation from the normel sdrenal
pleture was cortical degeneration (see Table 2 and FPlate %),
which was observed in eleven animals on the carcinogeniec
diet. Both the zona glomerulosa and zona fasciculate were
involved in this disruption of the normal pattern. There
appeared to be a2 marked decrease in the amount of cytoplesm
and the cells were small and densely packed (Plate 5). In
some areas of individuel glends, the boundary between the
the two zones was 1ndistinet, and many pycnotic nuclel
were seen in the zona fasciculata. Another evidence of
degeneration wes the presence of nodules of cellular debris

(necrosis). The architecture of the zona reticularis was

not modified, but this zone apreared darker than normal







beceuse of the more densely packed nuclel (FPlate 5).

In 211 cases of adrenal cortical deviation, the
adrenal medullae were not significaently different from

those of the control animsls.

2+ Thymus Glands

Seventeen of the twenty-four animels on the Car-
cinogenic dliet showed a thymus normal in all respects
(Plate 2). Thy thymus glands of the remaining seven
aninpals vere degenerate and smsller (Table 3) then those
of the controls as can be seen from Plate 6. In some
cases glanduler lobulation was lost entirely with only
collagenous material remaining. They lobules, unlike normal
ones, contained few thymocytes. |

The six animals that exhibited normel sdrensl
cortices also had normal thymuses.

Of the seven snimals that were observed to have
adrenal corticel hyperplasia, two hed normel appearing
thymuses, while the thymuses of five were degenerate.

Eleven animals evidenced adrenel cortical degen-
eration and of these only two had degenerate thymuses, the

remeining nine thymuses were normal.

3. Seminel Vesicles
Eleven animals on the carcinogenic dlet exhiblted

normel appeering seminal vesicles, the seminal veslcles of

two snimals were lost in preperation, and the remaining







eleven showed degenerative chenges.

As can be seen from Plate 7, the disruption of the
normal histologicael pattern of the seminsl vesicles consisted
of 2 marked decrease in the size (Table 4) of the gland as
s whole and of the lobules making up the gland. In addition,
there were degenerative changes in the glandular pattern.
These concisted of 2 loss of collsgen from lumins of the
lobules end a collagenous thickening of the lobular wall.
There was little or no decreasse in the relative amount of
secretory epithelium that lined the lumins of the wvesicular
lobules.

Of the six animels that exhibited normel adrenal
cortices, two had degenerate seminzl vesicles.

Seven animals had hyperplastic adrenal cortices
and five of the these showed degenerate seminal vesicles;
the other two animale had normal glands.

Adrensl cortical degeneration wes observed in
eleven experimental animals, Four of these animels had
degenerate seminal veslicles and five animale had normel
appeering glands. The seminasl vesicles of two animals

were lost in preparstion.

4, Piltuitaries, Thyroids, and Testes
The pitultary gland of each of the animals was
carefully exsmined for any gross histologlecal chenges.
No changes in the slze of the gland as a whole or in the

lobes were observed. Nelther were any changes observed






in the celluler components of the glands.

Thy thyrolds of esnimels with large hepstomas were
likewise carefully examined and no changes in them were
observed in elther the gross structure or cellular com-
ponents, As far es could be determined with the methods
employed, the thyroid glands from the control &nimals
were not significently different from the animels on the
carcinogenic dlet.

The spermatagenic tlissue of the testes appeared
normel. No conglusions could be reached as to the inter-
tubular tissue since this tissue wms lost in the stalning
procedure due to some unknown fault in the preperation of

the tissue for staining.

C, THE HISTOLOGY OF SELECTED ORGANS FRONM ANIMALS
ON THZ CARCINOCGENIC DIET THAT RECEIVED CORTICAL HORMONES

BY INJECTION,

1. Cortisone Acetate
Ten animals on the carcinogenic dlet were injected
with cortisone acetate (Cortone) for ten’dmys. All ten
animels exhiblited extreme a2drensl cortlical degeneration,
which was very similer to the adrenal cortical disruption
shown by some of the animals on the carcinogenic diet that
did not receive cortical hormones. In most cases the

degenerative changes were more extreme. One animel showed

widespread vgcuolstibn in the zona fasciculata,
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Extreme degeneratlion of the thymus wass llkewise
observed in all ten animale, which again, wee similar to
that shown by some of the animals on the carcinogenie diet
but not recelving cortiesl hormones.

Only three of the animals injected with Cortone
exhibited degenerative changes in the semlnal veslcles.
The other seven animels had seminsl vesicles that appeared
to be essentlelly normal.

No changes were noted in the pitultary, thyroid,

-

and testis of anlmels recelving Cortone.

2+ Cortical Extract
Cortical extract was administered to three animals
on the cercinogenic dliet. The adrenals, pltultary bodiles,

thyroids, thymuses, seminal veslcles, and testes were un-

changed when compered histologically to the control esnimals,







CHAPTER IV

DISCUSSION

The findings reported here demonstrste that feeding
the hepstic easreinogen para~dimethylemlnoszobenzene (DAB)
to mele rats causes alterations in the microscople anatomy
of the ndrenal cortex, thymus, and seminesl vesicles,
Although this study did not reveal uniform alterations 1n
these orgsne, the generasl histological pattern is simller,
il not 1denticel, to that seen in the "General Adaptation
Syndrome" (Selye, 1950, pp. 286-348, 452-456, 356-362)

during the application of a continuing non-specific stress.

The stressor agent in these experiments is belleved to be
the DAB administered yia the dlet.

According to current hypothesis, prolonged systemic
stresses cause hyperplasia of the basophil cells of the
anterior pltuitery (Selye, 1950, p. 282), Such alterations
are believed to casuse & shift of pituitary hormone pro-
duetion wherein there is incressed production of
adrenocorticotrophin (ACTH) and decressed production of
gonadotrophin (Selye, 1950, p. 381). An increase in ad-
renal cortical secretion, due to increased ACTH, results
in degenerstion of the thymus. Decrease in sex hormone
secretion, due to decreased gonadotrophin, results in

degeneration of the accessory sex orgens. However, an

increase in size of the adrenal cortex and degeneration
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of the thymus and sex organs is not always evident in
orgenisms subjected to a chronic stress., In a given popu-
letion, some animels show little or no changes in organ
morphology while others exhibit adrenal cortlical degenera-
tion with no chenges in the thymus or sexusl apparatus,
It is also possible that a long continued stress eventually
leeés to a decreased production of ACTH with attendent
adrennl cortical degenseration. The results reported here
are typilcel of those found after a prolonged syetemic strees.
Seven of the experimentsl rets showed adrenal corticel
hyperplasia ané most of these hed degeneraste thymuses and
seminnl vesicles. FEleven experimental enimels had degen~-
erate adrencl cortices and most of these ashowed no chengses
in their thymusee end seminal vesicles, 8ix of the experi-
mental rats exhibited adrensls and thymuses of the same
slze end histologlesl pattern as those of the control
animels, It is possible that the reaction of the pituitary
to the stress occured at different time intervels 1n the
various rete 2nd that adrenal corticel hyperplasla was
followed by adrensl cortical degeneration. According to
such an idea, upon sacrifice, some esnimals would exhiblt
adrensl corticel hyperplasia, others adrensl cortical
degeneration., The remazinder would have normsl eppearing
adrennl cortices. Alternatively, some of the rats mey have

failed to react to the stress, Some animals mey have reacted
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by increasing the production of ACTH and others by decreasing

this productions Our experiments provide no besis for the
selection of one of these hypotiieses in preference to the
other,

In interpreting these results, it is pertinent to
point out that nelther the length of time on the diet nor
the severity of the liver tumore appeared to modify the
hletology of the organs studled. BSome of the animals with
lerge hepatomas had normal appearing adrenals, thymuses,
and seminal veslicles. It 1z obvious that the regulating
factors involved in the appsrent hormonsl imbalence

escepe detection at the present time. The pitultary body
mey be the key endocrine organ involved because it is
belleved that the state of the internal environment may
modlfy or condlition the funetion of the active pituitary-
adrenal system (Skelton, 1950, p. 46). While our studies
indlcate no changes 1in the gross morphology of the anterior
pituitary, it 1e possible that funetional modifications
may have occured without changes in the size of the an-
terior lobe as a whole.

Alterations in the =drensl cortex of the type re-
ported here after DAB feeding have not been reported pre-
viously. Changes have been reported afteryfee@ing 3~

methyl-4-dimethylaminoazobeszene (3‘4M3—DAB), a homologue

of DAB that 1s about twice as active as DAB (Miller and
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Miller, 1948, p. 148). The liver neoplasms produced by

the two cercinogens are similar snd probably have a common
pethogenesis (Price, gt al., 1952, p. 200). Richardson and
Borsos-Nachtnebel (1951, p. 399) and Price, gt al. (1952,
p. 193) reported no pertinent chenges in the adrensls of
rate fed 3'-Ne-DAB, but the former authors did observe
atrorhy of the thymus. Studies in which 3'-Me-D/B was fed
in combinstion with 20-methylcholanthrene dld product
sdrenasl corticel alteratione =similer to those of the present
work and in about the same broportions of rats used
(Richardson, et al., 1952, pp. 356-361). Others (Ball and
Semuels, 1938, pp. 242-243) have reported adrenal enlarge-
ment in intsct rete bearing Walker No. 256 tumors, but no
enlargement oeccured in hypophysectomized rats. Teppermen,
et al., (1943, p. 377) stated that stimull such as tumors
do not produce adrenal hypertrophy in the hypophysectomized
animal. These studies indicate that the function of the
pitultary-adrensl axis 1s modified in tumorous animals.
Thet this nxls may be more intimately involved in liver
carcinogenesis than previously suspected 1s suggested by
the recent work of Richardeon, gt al., (1953, pp. 1028~
1029) who report that liver tumor formation mey be delayed
es much as 20 months in hypophysectomized rats fed 3'-Ke-DAB.

These workers postulated that liver tumor formation 1is

dependent upon a factor (or factore) secreted by the
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pitultary. The more recent study of Robertscn et al.,
(1953, p. 779) indicetes that ACTH is involved, since
hyporhysectomized rats fed the carcinogen and injected
with ACTH developed liver tumors. Hypophysectomized rats
fed the carcinogen and injected with testosterone, des-
oxycorticosterone acetate (DCA), or cortisone scetots did
not develop liver tumors. Since the adrenal cortex is
the mejor target organ of ACTH, one would suspect that
cortiesl secretions are intimately involved in liver car-
cinogenesis, If such 1s the csse, the action of the
essenti=l adrenzl corticel factor could not be simulated
by administering DCA or cortisone acetate under the con-

dltlions of the expsriments of Robertson and his co-workers.

Althou;h our findings ecannot be compared directly with
the work done on hypophysectomized animals, it 1s of some
slgnificence that liver tumors were associatedwith adrenal |
and thymus changes.

It is well known that the injection of cortical
horrones will cause adrenal cortical degeneration (Greep
and Deane, 1947, p. 424; Ingle, 1938, p. 444; Ingle and
Mason, 1938, p. 155; Selye, 1950, p. 301; Selye and Docne,
1940, p. 167.) and degeneration of the thymue (Ingle,
1938, p. 444; Ingle end Mason, 1938, p. 155; Selye, 1950,

p. 469), All of our animals recelving cortisone scetate

(Cortone) exnibited degeneration of the adrensl cortex













CHAPTER V
SUMMARY

FPorty-nine, young, male, Sprague~Dawley rats of
about equal ages were the subjects of this experiment.
Twelve animals were kept as controls and masintained on a
tasal diet. The other thirty-seven animals recelved the

basal diet to which 0.06f p-dimethylaminoszobenzene (DAB),

o
e 3

1epatic cgrelnogen, had been added. All forty-nine

(i

anlmals were maintalined on thelir respective dlets from

e

4 to 9 months., In sddition, thirteen of the animals on
the carcinogenic dlet received, by subecutsneous injeetion,
corticel hormones after they had been on the diet for 9
monthe. Ten of these animals were injected with cortisone
ncetate (Cortone), and three were injected with cortical
extract. Smell groups of animals, excepting those receiv-
ing cortical hormones, were sascerificed at hslf month in-
tervale beginning with the fourth month and selected
tissues were sectloned and examined for histological
changes. The adrenals, thymuses, snd seminal vesicles

were the only orgens to exhibit histologiczl deviations

D

from the psattern shown by the control animsls.

Seven experimental animaele, not receiving cortical

hormones, had enlarged adrensl cortices. Five of these

animals exhibited degenerats thymuses and seminsl vesicles.
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Degenerate adrenal cortices were observed in eleven

of the experimental snimals not receiving cortical hormones.
wo of the eleven animals hed degenserate thymuses and four
showed degeneration of the seminal vesicles.

Normel adrensl cortices and thymuses were exhiblted

by six expsrimental animals not receiving cortical hormones;

veslicles.

All ten of the experimentsl animels injected with
Cortone had degenerste adrenal cortices snd thymuses.
Three of the ten had degenerate seminsl vesicles.

Orgens of the three animals injected with cortilecal
extrasct were normal in all respectss.

It is postulsted that the piltulitsry-asdrenal axis
is in some way bound up in the mechanism of hepatic car-

cinorenesls, posgsibly thru the medlum of pitultary sdre-

nocorticotrophin,
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TABLE 2

e

THE EFFECTS OF p~DIMETHYLAMINOAZOBENZENE
ON THE HISTOLOGY OF THE ADRENAL GLAND

Histological Mean wgt. and No. of
Treatment Classification wgt. range of cases
adrenal :
Mg« mg/100gm . BW
Bagal dlet Normal 21.9 6.4 11%
(1800"‘26.8) (“'09'708)
Basal dlet Hormal 20.6 T.8 6
and DAB (19.6-22.0) (7.1-8.8)
Bagel dlet Cortical 25.8 o P 4 7
and DAB hyperplasia(22,1-30.6) (7.1-14.7)
Basal dlet Degenerate 19.3 7.8 10%#
and DAB cortex (16.8-22.2) (5.4-15.8)
Basal diet Degenerate 14.5 6.4 10
and DAB plus cortex (12.6-17.8) (5.4-8.1)
Cortone :
Bagal diet Normal 21.1 T.9 3
and DAB plus (20.0=22.6) (7.6-8.7)
cortical
extract

% Twelve glends were studlied but one of these was
hyperplastic and is not included in this table.

% Eleven glands were studled but the weight of one
gland was not recorded.
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THE EFFECTS OF p-DIMETHYLAMINOAZOBENZENE

TABLE 3

ON THE HISTOLOGY OF THE THYMUS GLAND

25

Treatment Histologlcal Mean wgt. and No. of
Clasczification wgt. range of cases
thymus
pg.  mg/100gm.Bk
Ragsal diet Normal 160.0 48 .5 12
(38.2-332.0) (10.3-72.0)
Bassl diet Normal 122.9 45 .7 16%
and DAB (50.8-229.4) (24.1-79.8)
Basal dlet Degenerate 79.9 29.8 E#¥
and DAB gland (8.6-242,0) (4.5-78.0)
Bagal diet Degenerate 52.8 23.0 10
and DAB plus gland (23.8-81.6) (12.2-32.0)
Cortone
Basal diet Normal 116.5 43,7 3

and DAB plus
cortical
extract

(94.4-157.0) (34.8-58.5)

* Seventeen glands were studied but the welght of one
thymus was not recorded.

#% Jeven glands were studlied but welght of one thymus

was not recorded.
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TABLE 4

THE EFFECTS OF p~DIMETHYLAMINOAZOBEKZENE

ON THE HISTOLOGY OF THE SEMINAL VESICLE

Hlstologleal Meen wgt. snd " Ho. of
Treatment classification wgt. range of Cases
seminal veslcles
Basal diet Normal 816.0 24G,2 11%
(467.8-1079.0) (167-311)
Basal diet Normal ) TOE .4 252,0 10%%
and DAB (412.4-1044.0) (179-336)
Bagal dlet Degenerate 280.0 117.2 11
and DAB gland (105.6~734.0) (46,0-384)
Basal diet Normal 684.5 302.6 ‘4
and DAB plus (298.0-1154,6) (144.-473)
Cortone
Basal dilet Degenerate . 363.3 165.3 3
and DAB plus gland (250.0-444,2) (96.8-172)
Cortone
Basal dlet Normal T720.3 270.0 3
and DAB plus (55T7.6-839.8) (204-323)
cortical
extract
¥ Twelve glands were studied but the seminel vesicle of

one of the animals on the basal diet was degenerate

and is no

¥# Eleven gl
seminal v

t included in this teble.

ands were studied but the welght of the
eslecles of one snimsl was not recorded.
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Adrenzl glend from male rat fed the basal

Figure 1

Lona glomerulose
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zonas reticularis
Medulla
Capsule

eight months (x20). Welght -- 23.8 mg.
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Flgure 1

Flate 3. Lobule from the seminal veslicle
fed the basal diet for nine months (x50).

Lugen (filled
with colloid)
Collegenous wall
of lobule
secretory
eplthellium

of a male rat
Welght <= 1010.0 mg.






Filgure 1

A. Zona glone
B. Zons fasci
G« <Zona retic
De Hedulla
Z. Capsuls

Plate 4. Adrensl gland of a msl

and DAB for five monthe (x20).
Compare with Plate 1.

Mmalosa
culata
ularis

e rat fed the basal diet

Welght == 30.6 nmg.
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Flate 5. Adrenal gland from a2 male rat fed the basal
dlet and DAB for six months (x20).

Compare with Flate 1.

Flgure 1

Zona glomeruloss
Zona fascleulata
Zona reticularis
KHedulla
Capsule

Wolght=16.8 mg.






Fignrc 2

Ay Grapular leukocyte
B. Collagenous wall of

lobule

Plate €. Thymus lobules from & male rat fed the basal
diet and DAB for eight and one half months, Fi%ure-lo
»

To show the contents of the lobules, Figure 2,

an enlargement of Figure 1 (x50).
Compare with Plate 2.

485) 1s
welght ~- none recorded.
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+ Gollesgenous wall
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Flate 7, Lobule from the seminel veaicle of a mele rat
fed the Dasgal 4iat snd TAD Tor seven and® ona hHalf sonths
(x50}« Velght =~ T34,0 mgs Compare with Flate 5.
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