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OBJECTIVES

The aims of the study were to analyzé Auman tumors(MDAMB-231, breast cancer cell line),
subcutaneously grafted in mice, and investigate:

¢ Microscopic features of subcutaneously grafted tum@igS staining)

¢ Tumor cellsron accumulationKIES stainingPerls special stain)

SUMMARY
(For groups, treatmerand protocol se®©ncoDesigntady 10009).

Fivemice were subcutaneously grafted with human tum@A4DAMB-231, breast cancer cell lin@
xenografts per miceand included irthis histopathological andiistochemical study.

At the end of the study, atumors were collected anéixed in 4%formalin. Representative samples
of fixed material were embedded in paraffiand thentransferred to BiodOxis for processing and
microscopicevaluation.

One of the two xenografts from each mouse was processed faluatinghistopathologicafeatures

of the tumors (HES stainirjg Both xenografts samples from eachmouse were processed for
evaluatingtumor cellsiron accumulation(Perls special staimMicroscopic analysiwasperformedby
light microscopy using an @iypus BH2 microscope.

In this study, thden evaluated MDAVIB-231 xenograftpresented comparable histological features
and appeared asndifferentiated carcinomas

Necrotic areagvere seen inthe central partsof every tumor They variedrom 60% to 80%f the
tumor surfacein analyzed tumorsThey were slightly more extensive in tumorsGrbup2 (mouse
n°5227R) and Grou (mouse n7967R), in comparison to the other groups.

Iron deposits wereonly observed inthe cytoplasm of inflammatory cellsvith macrophage
morphology or as granular debris, locatiedthe peritumoral and intratumoral fibrous stroma and

in necrotic areas. They appeared as brown granular deposits on HES stained slides and as dark blue
granular deposits in Perls stained slides.

No iron deposits were identified in tumor cells, in any tumor of any group.

EXPERIMENTAIMETHODS
(For groups, treatment and protocol see Stag@09).

Fivemice were subcutaneously grafted with human tum@#DAMB-231, breast cancer cell lin@
xenogafts per micgand included irthis histopathological anthistochemical study.

At the end of the study, all tumors were collected dnad in 4%formalin. Representative samples
of fixed material were embedded in paraffiand thentransferred to BiodOxsi for processing and
microscopicevaluation.

Upon delivery, praffin blocks were sectioned {6 um-thick sections) and the sections were
mounted on microscope slides (Superfrost slides).

One ofthe two xenograftfrom each mouse was processed for evéilughistopathologicafeatures
of the tumors(HES stainingFor each sample,ne tumor sectionwas deparaffinizedand stained
with hematoxylireosinsaffron (HES) for histological analysis

Both xenografts samples from eachmouse were processed forevaluating tumor cells iron
accumulation(Perls special stain For each samplehree tumor sections weraleparaffinizedand
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processed for histochemistryPerls' acid ferrocyanide reaction was used to reveal iron compounds in
the ferric state(blue labeling) Nuclear fast red was used for counterstainirpsitive controls
(hematoma slidejvere included.

At the end ofprocessingthe slideswere observed usingreOlympus BH2 microscomguipped with
a PixeLINRL-A642digital camera.

Identification and natureof microscopically analyzed samples

Group Mouse n° Transmitted samples
Gpl 5273 Tumor (2 paraffin blocksR, L)
Gp2 5227 Tumor (2 paraffin blocksR, L)
Gp3 7967 Tumor (2 paraffin blocksR, L)
Gp4 7971 Tumor (2 paraffin blocksR, L)
Gp5 7975 Tumor (2 paraffin blocksR, L)

All the samples microscopically analyzed were includ€@hicoDesigntady 100091

RESULTS
(SeeAnnexesindividual Data)

Tumor histopathology(HES staining)

Tumor microscopic features were evaluated HES stained slidéSroupl, mousen®5273R; Group
2, mousen®5227R; GrouB, mousen°7967R; Group}, mousen®7971L; Groupb, mousen©7975L).

In this study, the evaluated MBMB-231 xenograftspresented comparable histological features
and appeared asndifferentiatedcarcinomaswithout glandular differentiation.

These tumors were densely cellular, quite well demarcated and roughly nodwithr infiltrative
growth in adjacent subcutaneous tissués particular nervestdzy 2 NJ OSt f & RARY QU LINB &
arrangenent (solid sheets of cellsprwere organized in trabeculae or packets. The stroma was scant
and fibroblastic, with delicate vascularization.

Tumor cells were medium to large sizeahd round to polygonal. They displayed central, round and
irregular nucki, with uneven size, vesicular or finely clumped chromatin, praininent nucleoli.
Their cytoplasm wagale eosinophilic, often micreacuolated moderately abundant to abundant.
Cytological atypia were markewith high variation in cellular size (aogytosis) and nucleusize
(anisokaryosis)

Mitotic figures were heterogeneoysften abnormabnd quite numerousMitotic index ranged from
20-30 mitotic figures per highower field (HPF, x400) tamors of Group2 (mousen©5227R), Group

3 (mousen©7967 R) and Groupl (mousen®7971L) to 3040 mitotic figures per HPF tamors of
Groupl (mousen®5273R) and Group (mousen°7975L).

Apoptotic tumor cells could also be observedppearing as dissociated, shrinked round cells, with
hypereosinophilic cioplasm and surrounded by a pale halbhey were occasional itumors of
Groupl (mousen®5273R) and Grou (mousen©7975L), and slightly more numerous tiamors of
Group2 (mousen®5227R), Grou (mousen°7967R) and Groud (mousen®7971L).

Quite numerous inflammatory cellsere found in pertumoral fibrous stroma, as well as in adjacent
tissuesin smaller amounts (adipose tissue, skeletal muscle, skin). Those cells mostly consisted in
pigmentladen macrophageswith some smalllymphocytes and ocasional granulocytes Low
numbers ofsimilarinflammatory cellsincluding pigmentaden macrophagesyere also observed in
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the scant intratumoral stroma. Those cells wemainly observedin peripheral partof the tumor,
probably spreading from the petumoral stroma

Pigmentladen macrophages were medium to largieed cells, and displayed a large cytoplasm
which contained large amounts of brown granular pigment, often overlying and hiding round nuclei.
Such pigment was occasionally found in the {pemoral and intratumoral stroma as granular
pigment debris.

Necrotic areaswere seen in every tumorThey were characterized by pale eosinophilic areas,
containing eosinophilic amorphous debriand dissociated and altered tumor cellgjth shadowy
outline, eosinophilic cytoplasnand smalldense nuclei or fadetb disappeared nuclei.
Scatteredinflammatory cells could be seen in those necrotic ar@asparticular macrophages
sometimes containing brown pigmentwo tumors Group 2, mousen©5227 R, Group 4, mouse
n°7971L) displayed occasional suppurative fotithose necrotic areags well as bacterial colonies
in one tumor Group4, mousen°7971L).

Those necrotic areaslso contained somérown granular pigment debrisusually in small amount,
expectin tumorsof Group4 (mousen©7971L) and Groug (mousen°7975L)where they appeared
as a browrgranularinter-cellular framework.

Necrotic areasvere located in central parts, andaried from 60% to 80%f the tumor surfacen
analyzed tumorsThey acconted forabout 60%in tumors ofGroupl (mousen©5273R) and Groug
(mousen®7971L), about 65/0% intumors of Group5 (mousen©7975L), about 580% intumors of
Group2 (mousen®5227R) and about 780% intumors ofGroup3 (mousen°7967R).

Tumor celsiron accumulation(Perls special stain

Perls' acid ferrocyanide reaction revediron compoundshroughdarkblue labeling
For each tumor, three consecutive sections were evaluatddthree of those sectiongisplayed
comparable features

No blue-stained iron deposits were identified in tumor cells, in any tumor of any group.

Bluestained iron depositsvere evident in thecytoplasm ofinflammatory cellgpresent in the peri
tumoral fibrous stroma, as well as in lower numbers of simitlammatay cells infiltrating the
scant intratumoral stroma.Those cellanatched the description ahe pigmentladen macrophages
noticed on the HES stained slidesd contained large amount ofue-stained iron depositdilling
their cytoplasm, often overlyintheir nuclei

Such lue-stained iron depositsvere also occasionally found in the parimoral and intratumoral
stroma as granular debris and corresponded to the brgramularpigment debris described on the
previous HES staining section.

In peritumoral areas, those blustained inflammatory cells werenostly found in important
numbers, except in some tumors Giroup2 (mousen®5227L) and Grou (mousen°7967L) where
they were found in moderate numbers.

In intratumoral stroma, those blustained infammatory cells were absent or found in low numbers
in tumors of GrouB (mousen®7967R and L). They were present in low numhbaréow to moderate
numbers in tumors of Group (mousen°7971R and L) and Group(mousen®7975R and L), in low
to moderate umbers in tumorsof Group2 (mousen®5227 R and L)and in low to moderate or
moderate numbers in tumors d@éroupl (mousen®5273R and L).

In necrotic areas blue-stained iron depositsvere found in the cytoplasm afccasionalkcells with
macrophage morpblogy, as well as scattered granular debris

Those lue-stained iron depositsvere found in low number# tumors of Groupdl (mousen°5273R
and L), GrouR (mousen®5227R and L) and Groug(mousen®7967R and L)
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In necrotic areas of tumors from Grodgdmousen®7971R and L) and GrouUp(mousen°7975R and

L), bue-stained irongranular debris werdound in more amountsand appeared as a dark blue,
granular, intercellular framework. Irsuchareas, some necrotic cells presented a light blue staining
of their cytoplasm, giving them an appearance/of ONB K 2 ® (i &idifar bfuiahf O NBhosk O
OSttas¢ ¢SNB Vefyde nuabed B NGNS Rimoksybf Grop(mousen®s227R) and
Group3 (mousen°7967R).

CONCLUSIONS

Fivemice were subcutneously grafted with human tumo(®DAMB-231, breast cancer cell lin@
xenografts per miceand included irthis histopathological andhistochemical study.

At the end of the study, all tumors were collected diad in 4%formalin. Representative sapies

of fixed material were embedded in paraffiand thentransferred to BiodOxis for processing and
microscopicevaluation.

One of the two xenografts from each mouse was processed for evaldattgpathologicafeatures

of the tumors (HES stainirjg Both xenografts samples from eachmouse were processed for
evaluatingtumor cellsiron accumulation(Perls special stalnMicroscopic analysiwasperformedby
light microscopy using an Olympus BH2 microscope.

In this study, thden evaluated MDAVIB-231 >enograftspresented comparable histological features
and appeared asndifferentiated carcinomas

Necrotic areasvere seen irthe central partsof every tumor Theyvaried from 60% to 80%f the
tumor surfacein analyzed tumorsThey were slightly morexéensive in tumors oGroup2 (mouse
n°5227R) and Grou (mouse n7967R), in comparison to the other groups.

Iron deposits wereonly observed inthe cytoplasm of inflammatory cellsvith macrophage
morphologyor as granular debris, located the peritumoral and intratumoral fibrous stroma and

in necrotic areas. They appeared as brown granular deposits on HES stained slides and as dark blue
granular deposits in Perls stained slides.

No iron deposits were identified in tumor cells, in any tumor of agyoup.

Iron deposits were found in moderate to important amounts in gamoral areas. Those data
should be considered with caution, as they are related to the amount of-tperoral tissue
simultaneoushsampled with the tumor.

In intratumoral stroma,iron deposits were absent or found in loamountsin tumors of Grou®
(mouse n7967R and L). They were slightly more abundant (low to moderate amounts) in the tumors
of the other groups (Group 4 D NB dzID N d2KJ H Mithoutl Eataitdifferénces

In necrotic areasiyon depositswere mostly observed in low amounts, excepttumors ofGroup4
(mouse n7971R and L) and Groudp(mouse n7975R and Lyvhere they appeared in more amounts,
with some tomanyreactivenecrotica 3 K2 aid OSt f a¢ o

Study limitations.
Nothing toreport
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Individual data: tumor histopatholog (HES staining)

Group

Mouse n°

Sample

Necrosis

Histopathology

Gpl

5273

Tumor R

60%

Undifferentiated carcinoma

Necrosis central ; few pigmented debris and cells
Pigmented cells (petumoral and intratumoral stroma)
Cytological gypia: marked

Mitoses : heterogeneous, 300 per HPF

Apoptotic tumor cells, few

Pigmented cells (petumoral and intratumoral stroma)

Gp2

5227

Tumor R

55%- 80%

Undifferentiated carcinoma

Necrosis central, with occasional suppuratiofiew
pigmented debris and cells

Cytological typia: marked

Mitoses : heterogeneous, 280 per HPF

Apoptotic tumor cells, some

Pigmented cells (petumoral and intratumoral stroma)

Gp3

7967

Tumor R

75%- 80%

Undifferentiated carcinoma

Necrosis central ; few pigmented debris and cells
Cytological typia: marked

Mitoses : heterogeneous, 280 per HPF

Apoptotic tumor cells, few to some

Pigmented cells (petumoral and rarely intratumoral
stroma)

Gp4

7971

TumorL

60%

Undifferentiated carcinoma

Necrosis central, with occasional suppuration and bacterig
colonies pigmented debrisand cells with inter-cellular
pigmentedframework

Cytological typia: marked

Mitoses : heterogeneous, 280 per HPF

Apoptotic tumor cells, some

Pigmented cells (petumoral and intratumoral stroma)

Gp5

7975

TumorL

65%- 70%

Undifferentiated carcinoma

Necrosis central ;pigmented debris and cells, with inter
cellular pigmented fimework

Cytological typia: marked

Mitoses : heterogeneous, 300 per HPF

Apoptotic tumor cells, few

Pigmented cells (petumoral and rarely intraumoral
stroma)
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Individual data: tumor histochemistry, tumor celison accumulation(Perls special stai)

Labelingscoring

0
+

++
+++

no labeling

occasionalabeledcells
moderate numbers of labeled cells
important numbers of labeled cells

Perlsreactivity: darkblue deposits

For each tumor, three consecutive sections were evaluated.

Group | Mouse n° Sample Perttumoral areas| Intra-tumoral areas Necrotic areas
Tumor R Stroma ++
. +++ +
Gol 5273 (sections 1, 2, 3 Tumorcells: 0
P Tumor L . Stroma +to ++ +
(sections 1, 2, 3 Tumorcells: 0
+10 ++ . .
Tgmor R +++ Stroma to. + (few necroticd 3 K Z:dllg) €
G2 5227 (sections 1, 2, 3 Tumorcells: 0
P Tumor L ++ Stroma +to ++ +
(sections 1, 2, 3 Tumorcells: 0
: + o 5
Tgmor R +++ Stroma 0 t(? +(few necrotica 3 K Zéllg) €
(sections 1, 2, 3 Tumorcells: 0
Gp3 7967 _
Tumor L it Stroma 0 to + Oto +
(sections 1, 2, B Tumorcells: 0
+ o 4
T_umor R +++ Stroma.: ) +1to ++(necroticd I K zdld) §
Gpa 2971 (sections 1, 2, 3 Tumorcells: 0
Tumor L Stroma +to ++ L P
. +++ + to ++ [
(sections 1, 2, 3 Tumorcells: 0 to +++(necrotica 3 K Zelld)
+10 ++ ., B
T_umor R +++ Stroma to. ++ to ++Hnecrotica 3 K Z&lls)
(sections 1, 2, 3 Tumorcells: 0
GpS 1975 Tumor L Stroma +
. 4+ ' +++ (necrotica 3 K Zalls) &
(sections 1, 2, 3 Tumorcells: 0 (necrotica Zelg) ¢

10
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Iconography

Tumor histopathology HES staining

Photo 1. Tumor7975 (L)HES stainingx10

Tumor: Undifferentiated carcinomagensely cellular, quite well demarcated ar
roughly nodular, necrotic areas, located in the central pat&hout 0% of the
tumor surface)

Ay

b o el s e
Photo 2. Tumor7975(L), HES staining<100

Tumor: Undifferentiated carcinoma, densely cellular, consisting in solid sh
and packet®f tumor cells embedded in scant stroma ; necrotic areas, locate

the central parts

11
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4]

Photo 3. Tumor5227 (R)HES stainingx200

Tumor: Undifferentiated carcinoma, densely cellular, consisting in solid sh
and packetsof tumor cells embedded in scant stromaoccasional apoptotic
cells

o W
Photo4. Tumor7967 R) HES stainingx200

Tumor: Undifferentiated carcinoma, consisting in medium to large sized, ro
to polygonakumor cells occasional apoptotic cells

12
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19! A
Photo 5. Tumor7975 (L)HES stainingx200

Tumor: Undifferentiated carmoma, consisting in medium to large sized, rou
to polygonatumor cells

. — »

Photo6. Tumor7975 (L)HES stainingxd00

Tumor: Undifferentiated carcinoma, consisting in round to polygonal tun
cells, with moderately abundant tabundant cytoplasm, and round irregule
nuclei ; marked cytological atypia, and quite numerous mitotic figures

13
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b " A
PP

Kot SR s
Photo7. Tumor7967 (R)HES staining<100
Tumor: Undifferentiated carcinoma,with infiltrative growth in adjacent
subcutaneous tissues

Tumor: Undifferentiated carcinoma,with infiltrative growth in adjacent
subcutaneous tissues, in particular nengbgath

14






