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| .Dﬁmmmnou OF THE CONCENTRATION OF ASTATINE-211
*_ IN THE MAMMARY TISSUE OF THE RAT'

0. Willet Aeling, Patricia W. Durbin, Muriel E, Johnston, and
‘ Marshall W. Parrott «

’ University of California Radiation Laboratory, and the

nepm,mem of Anatamy and Medical Physics, Berkeley, California

‘GUL 1958
. INTRODUCTION

When 55-day old female Sprague-Dawley rats were givan O.S uc/gm.-body.'

“.ueight of At 11 (1), 75% of the at—in;ected rats developed mammary tumors o
iprimarily of-duct origin during the ensuing year. 'iny 17% of non—injected
-contrnl rats developed mammary tumors during this same 1nxerva1 (2—3).
i'the elueidation of the cause’ of this augmented tumof incidence, it was of
1paramount 1mportance to 1ﬂ'“étigate the possible role of direct alphawv
lparticle irradiation of the 1mmature mammary tisaue. There were indicationa

frOm earlier work that Atle

21k

night concent.rat,e m mamnery tissue (h). The

matabolism of At resembles that of 1131 in many respects, and gross assays

' had shown that both halogens. tended to concentrate in the skin and’ subcutan-
’eons tissues (L) Further, Rugh (S) and Brown-Grant (6) have demonstrated

the capacity of the mammary glgnd to congentrate‘ll3; and to secrete it in

' Anatomically, he breast tissue of the virgin rat consiste of & gimple '

duct system terminating in tiny alveolar buds, embedded in, and surrounded

by a cbpidus amount of connaotive tissue and fat (7). Gross dissection of

virginal mammary parenchyma is virtually impossible; thus radioactive assay

211

wag 1neonc;usive for assessing the cqncenxration of AY™™" 1in memmary tissue.

The 4t?M! found in the mammary region might merely be associated with blcod

:vasaeis; lymphatic tissue, or fat. Autoradiographs, howaver, provide a means

211 .

by which the presence of At in the mammary parenchyma can be demonstrated

211

visually., Because of the possibility of movement of At from its site of
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&epbsitian in the living tissue during tﬁe processes of fixation and de-
hydration, it was also necessary to study the distribution of Atzll‘in the
laetating mammary gland and to determine whether Atzll, like 1131,'ia
segreted in the milk.

o . METHODS
Atzll was prepared by the method of Parrott et al. (8). Three 13-day
old virgin female Sprague-Dawley rats and two lacteting Long»Evans rats each

_received 200 pe. of Atz?l

intraperitoneally. After injection, the lactating
rats were returned to their litters. Four hours later all the Ateinjected .
.“raﬁs énﬂ‘the nurslings of the ingéctéd'ﬁothers were sacrificed with chloro-

" form. j?his,gxpefiment was repeated with identical groups of virgin and
-laetating rétsg except that the aninais were sacrificéd three hours-after -

the At2

indection. Samples of mammary tissus were diasected from both in-
guihal regxons of each of the injected rats; and wers fixed in Bouin' £luid.
One portion wis dehwdrated with diaxane, embadded in paraffin, sectioned at
éu, and mounted on Eastman's 10u NTA stripping film for. autoradiographs. The
remaining portions of the mammary tissus‘were weighed and assayed for &;211‘
| X=ray aetivity with a Nal-TII crystal aointillation counters- ‘

The gastrointestinal tracts and thyroida of Y nurslings from ths littars
in Experiment 1 were disseeted and assayed, and when present, bladder urine
was also assayed. To exclude the possibility that any radioactivihy‘present
" was due~to_external contamination, - the remaining nurslings were skinned, and
careasses wefe assayed separately. In. the second experiment all the nnrslings
were skinned and the gastrointestinal tracts dissected. These samples, and

the residual carctasses were gssayed separately.
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RESULTS.

The measurements of atd radicactivity in mammary tissue of virgin
and léctating rats are shown in Table 1l The l-hour difference in post-

211

indecfion interval did not affect the At concentration, percent of in-

3eéted dose per gram of wet tissue (%/gm.), in the virginal tissue. The

mean foi‘all animals was 0,38%/gm. On the other‘hand, the At211 concen=

‘tration in the lactating mammary tissue was appreciably higher aﬁltﬁé{"}i“

~ earlier interval. This differeénce is reflected in the amount of a2t

trégsferred to the nurslings at the 2 intervals (See Téble 2)s The total
passed to the litters was twice as much L hours after injection as after

_3~hour§, At the 3~hour interval the gastrointestinal tracts contained 35%

211 211

of the At“*" found in the young: One hour later, while the total At“"™ 4n

the nurslings had doubled, the gastrointestinal concentration wes reduced

2

10 .25%, indicating rapid absorption of At 1; from the infant gaatroin;

testinal tract. The relatively low skin concentrations indicated that
contaminatién from such sources as the mother's urine was negligible, and

211

* .that néarly all of the At found in the young had been transferred in the

‘milk,

‘The distribution of At?!!

in the mammary glands was studied autoradio~
graphically.. In the glands from the virginal rats the tissue was pre-

| ponﬂerantky adipose. Scattered ﬁbout within thip stroma were small ducts
and:aiveolar buds of epithelial structure. Small aggregates of Lymphosd
tissue were sometimes seen. The autoradiographs éhowed that the alpha~
particle tracks most commonly arose from the'epithelium, whather ductal
(Fige 1) or alveolar (Fig., 2). Tracks were very rare in the lumens of these

211, but tracks were '

structures. The adipose tissue also showed some At
only about one-fifth as frequent. They arose from within the fat-containing -
space of the adipose cells. Tracks were also seen arising directly from

the fibroblasts of the stroma. Blood vessels were scanty in this non-



~li~ UCRL-8366

. sééret;ng'ginnd, but tracks could sometimes be seen arising in the lumen
of_small vessels. Ths lymphatic tissue showed no tracks.

‘ In'a tyﬁical autoradiograph from a lactating rat (Fig. 3) the.tissue
was pred&migantly glandular; the stroma‘conﬁained an abundant vasculature

and scanty adipose tissue. The acini of the glands were in varying stages

"jdf-Sécretion, sbme being composed of heightened epithelium ard a relativaly

small lumsn, vwhile in others the cells were lower, and the acini were dilated
with secretion. In some acini tall cells wore seen whose distal portion.

- (i.e., soward the luren) was distintegrating in the typical fashien of apo-

E crine secretzon. Lymphatic t&ssue could also be seen in these glands

) 'I'he autoradiographs showed tmks Origi.nating in the acinaf epithelium.

"i 7_}In the cella showing disintegration of the distal poftion, tracks were often ‘

'}(found originating in this part ‘of the cell. Correspondingly, some tracks

' 'hlwere seen 1n the 1umen*ﬁhan it containsd secretion. Tracks cuuld alsg be

fseen arising from cells uhich were not yat actually releasing searetzon.'

"":The blood vessels often showed a few tracks originating in the lumen and

- )o€ﬁaeiona11y fram the tissue of the walls.n Tracks were rarely found. 1n fat
| cella. .The lack of tracks arising from 1ymphatic tissue of either group
;providad evidence that no appreciable translocation of the At211 had ‘occurred
during the teohnical manipulatione- ' '
N o . S stcusgxon

The l§cglizétion of At2L 4n lactating glandular tissue and its trans-
fer 4o nurging yéung viabthe milk parallels demqnstrations‘of,radioiodine
;9 hilk;.,Iﬁ'is, §£Hcourae, well egtablishéd that casein may be iodinated

in yitro, and it is possible that At?M is bound in comparable fashion.
‘However, the possibility that it is associated with the fat of milk should

not be neglected.
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The epithelial localization in the non-laot.at.i.ng, v.tx‘ginal gland is
of substantial interest in view of tha frequency of occurrence oi' neo-
~. plasms of duct origin when such animals receive Atall. Of no less interest
is the occasional uptake by fibroblasts in such animals, for fibromta and
sarcomata are not infrequently seen, a.nd tumors showing both epitheli.al

‘,and connective bissue hyperplasia are very comnon.
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© FOOTNOTES

o l 'l'his \mrk was performad under the auspices of the Us S, Atomic Energy

| Comissions h

.2 mﬁn 15 an isotope of the heaviest halogen with & half~11fe. of 7.5 hours.
. “‘.’It decaya by emisaion of alpha part:lc?uee with a mean energy af 6.3 Mov
'ana by eledtm capture (1). In the lather proceas 80 Fev x-raaa are
Aiemit.ted al.lawing t.he datectmn of this. isotope with wotosamitfve )
L,scintillation equimente S
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Table 1. DEPOSITION OF AT?Ll IN TISSUE FROM THE MAMMARY LINE OF
- IMMATURE VIRGIN FEMALE RATS AMD LACTATING RATS 3 TO L HOURS
AFTER INTRAPERITONEAL INJECTION

Postinjection  Sample 2 ingected a2l Concentration
Animel  __Interval Wt , Ome Aell B/gme
Virgin
rats , _ _ _
a 3 hours .25 .08 .31
b " " 25 14 «57
[+] b " . 068 ’ 027 oho
4 ll, houra: 035 : 013 036
.8 N 4 "' n 033 010 029
£ ron o119 +17 : 3b
'Lact‘;afb:mg- rats |
/ : '
E/ o 03 hours 1069 ) loll? ; 087
L "o 1.3k Lo .75
/ ' R
.3/" 'L't hours ‘095 : ths .50

" 82 i 432 ' 40




Table 2., MATERNAL TRANSFER OF AT

211 py wAY OF THE MILK
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Exéeriment 2 (3 hours)

Litter
/
‘ 8.
Whole nurslings

Skin only

GI Traect
Thyroid
Bladder urine

Total passed

to-litter
R

Whole mirslings
Skin-only
GI Tract
Thyroid
Bladder urine

Total passed
to litter -

No. of % of Mother's
Specimens  At2ll dose
6 1.21
() «12
- (6) 7.3
6 .58‘
6 07
6 «33
(6) 3.5

/
Ce

Experiment 1 (i hours)

NQ. Of
Specimens

N ~

F ol N - )

(12)

% of Mother's
Ate1l dose

2.63

$32
«90.
2,01
.02

.85

11

»35
<,01

.- <e01.

10.1
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~ ABSTRACT

211

Goncentmtion of AL in the mammary tissue of virgin and lactating

female rats has been demonatrated both by gross radioactive assay and by

_:aut.omdiography. Secretion of Atzn

in the milk was ghown by its presence
- in the gastroirrbestinal tracts and careaases of nurslings and by the pre-

sence of alpha-partxcle tracks in glandu].ar lumens in autoradiographs. In
vi.rgin maxmnary tissue Atau

a.lthcugh small amounts could also be found in the stroma.

was chiefly assoe:.at,ed with the parenchyma,



. FIGURE LEGENDS

Fige 1 8tripping £ilm autoradiograph (NA) of
At211 localization in mammary tissue of 55-day old
' virginal rat. H and E counterstaing magnification
300 X. Conecentration in ducts and periductal tissuej
sparse tracks in adiposé connective tissue.

- Pig. 2+ Agsociation of At.zu with acinar tissue

of mammary gland of 55-day old virgi.nal rat. Technical
data. as in Figure 1. :

'F‘ig._, 3. Atzu localization in mammary tissue of
~ lactating rat. Note tracks in stroma, apithelium and
- lumens, Technical data as in Figure 1.

UCRL-8366
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Fig. 1




UCRL-8366

Z

Fig



UCRL-8366






