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Abstract

The tumor microenvironment (TME) is composed of cancer, immune, and stromal cells

that interact through cell-to-cell contact and a diverse milieu of cytokines, chemokines,

o>7 ¢ 1eSE">Eed1S—e1l™>"e7S®Zeil ZYZ>Se15Z2™ 5e@1'SYZ1e
subtypes with tumor stages, prognosis, and patient survival. Understanding cancer cell
behavior and their response to treatment within the tumor microenvironment is essen -

tial to prevent establishment, growth, and progression of tumors. Many synthetic and
biological agents have been tested using cell-based assays, which do not provide reliable
predictive capacity for drug candidate performance in vivo. In this chapter, we discuss
Sc<"7ele'721<Z2—7 21 ¢1S—1S'>1 ™M " 7E‘'1ez-">1-"eZ81"—1 " E
inside an air pouch created on the back of the mouse. The air pouch cancer model serves
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dates and tumor cells is guaranteed in a tumor microenvironment context. Therefore, the
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1. Introduction
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In vitro approach contribution for biotechnological development is undeniable; however, cell
lines are maintained in nonphysiological conditions that do not resemble body temperature,
electrolyte concentration, extracellular matrix contact, cell density, and heterogeneity. Culture
conditions also implicate sudden changes such as media exchange and nutrient depletion
Furthermore, rapid cell growth is desirable and induced, driving cell subpopulations not to
o' 7>Z—+'SeZil es17ele'7Z1eSE+">01SeeZ>1EZeele’'s—Se —
¢'Se1SeS™ele"1e'7Z0Z1S>e’ E'Sel1E —e ¢ "—@1S—ele " el

"1T™e' CEZ71ES—EZ>lerzeleErZ7—"'—edl'e1l’®l—Z7ZEZe®eS>
—7Z—e@1e'Sel’'— 72— EZ1ES—EZ>1>2Se—-7—e1"72eE"-2i1 ‘7>
essential to understand how to prevent the establishment, growth, progression, and metastasis
e lES—EZ>®@1S—e1" 1le"1-"e7eSeZ1e Z1e7-"51-"E>"Z2—Y > 4
“7@eZ1-"eZe01'SYZ1<727Z—17@7Z1+"1SceeZeoels j{"E~+"«¢1S
as for the study of tumor induction (establishment), progression, and metastasis; these tradi-

tional mouse models have been successfully used to identify cytotoxic drugs that are still the
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inside an air pouch created in the dorsal part of the mouse (Figure 1). The air pouch cancel

model serves as the local microenvironment, which can be modulated to study establishment,
™s%es7Ze’ " —081S—el-ZeS®eSe'elSxel Z++1S®l-'21Z ESE

3 days 3 days Tumor growth period ¢

First sterile air injection Second sterile air injection Tumor cell inoculation Air pouch model of cancer
(5 mL) (3mL)

Advantages
Free space for tumor growth
Localized tumor microenvironment
Larger amounts of drug can be administrated
Direct drug-tumor interaction
Less pain and irritability for the animal
Less stress at the treatment administration site

Figure 1. Mouse air pouch model for the study of cancer scheme. The general methodology to induce the air pouch
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and allowed to grow prior to drug administration.
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2. Model review

1953: The air pouch model was described by Selye for the study of the mechanism of actiol
of hydrocortisone. Selye termed his model the granuloma pouch model and described it as
S1 ™> " EZez571 7@ 's—Ze1e"1™Z5-"e1e' 71 «“ZE'YZ0152S—
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weight of the pouches. The authors concluded that parenteral administration of trypsin and
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of an experimental group of adult mice was 1641 and in newborn mice was 10. He hypoth-
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bad for cancer development? He induced two air pouches on the back of the same animal
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inoculated cancer cells into both pouches, and evaluated which tumor developed faster. The
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or volume of exudate. There is no systemic response, and furthermore they recommend this
technique as a screening test for unknown compounds because minimal amounts of sub
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1957: Based on the observation that two concomitant tumors in the same animal inhibited
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Walker tumor cells into a mouse air pouch, to determine if the growth inhibition between

tumors was due to nutrient competition. The air pouch model was used in this study because,
SEE ™ e’ —ele 1'Z1S7¢' 7581’ ¢1’001S—1"eZ2Sel-Ze¢' "0l 1leZe
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1958: It was known that cortisol retarded the growth of Walker tumor in rats; to determine
'e1e'7Z17 Z@E+1 Scele2721+"1S1+"ES-17>1 e ¢ pSele UGed K pouct
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to grow in the form of a thin lining on the wall of a regularly shaped ellipsoid cavity to
CE'L1SEEZ>SeZe¢1 -72S0e752+1S-"72—eel el H>-"—Z®l1 ES-
tumor growth inhibition was considerably more pronounced when cortisol was administered
inside the air pouch containing the tumor as compared to administration subcutaneously in
another location. In the same article, the author suggests that the hormones probably do not
SEele’>ZEeetl7z2™M —1ES—EZ>1EZeeed1lc7¢1>5e°7Z>1-"e13]¢ 1
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administration of local cytotoxic agents could prevent tumor recurrence after surgical inter -
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1958: The granuloma pouch was used to study the role of histamine as a mediator of acutt
'— S——Se’"—i1 ‘Z1S'H>1™M ZE'1-"eZe1 S®1Z-™e"¢CZe1<ZESZ®Z
ton oil used to form the granuloma pouch disrupted mast cells, therefore releasing histamine.
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tor rat, for cytological and histological studies of the lymphocyte. The inoculation of tho -
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substances, and other materials to stimulate development of plasma cells and macrophages
among others, and either donor or pouch animal can be pretreated to alter the lymph cells or
'Z'>1e’e@zZ1Z2AY > ——-7Z—-1y

1967: Chang, Gibley, and Ichinoe used the air pouch to study the histological features of early
passages of a chemically induced hepatocarcinoma. The authors stated that the air poucl
method provides easy access to the tumor for faster processing of the tissue for histochemica
Zee>SEe>7E7>Sed1 >1< " MEBL-"ESeleeze’'Zely
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progestogen, estrogen, and chorionic gonadotropin act as antiphlogistic substances on acut
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uous mild stress (air pouch with croton oil) or higher doses of progesterone (0.25 milligrams)
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administered tritiated thymidine into the mouse to evaluate the proliferation rate. Their results
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1969: The air pouch model was used to examine the role of polymorphonuclear leukocytes
'—1e'e0eZZ15>Z2™S 511 >'Z ¢81S—1S'H>1 ™ ZE'L Sele"s—Z+1"-
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this air pouch, labeled with tritiated thymidine, and inoculated into the pouch of a recipient
mouse. Leukocyte cytolysis was detected and the tritiated thymidine was incorporated by
le¢—e'Z« £ —+1 <Pha abterscedncluded that the neutrophil degradation prod -
7E®1S>Z1707Z1<C1 >"¢eSeele 1™’ e75SeLS—e1>Z2™S"51

1969: Willis used the air pouch model to obtain large volumes of exudate to extract and quan-
el ™> " @eSeeS o' —le 10750 Z>1SeeStril Z1l®zeeZamrel
—Se5¢17i72eSeZ01 Sel1S4s5'c7eZele™1 B ™Z1 ™5 " @eSeeS —0o' —
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nisolone acetate, betamethasone 17-valerate, triamcinolone 16,17-acetonide, betamethasol
S—el 27E ' —""—Z1SEZ+"—"+721 Sl -7 didvds contiGdedlittat tHe™if
pouch model served as an application area and was used for the evaluation of commercially
available corticosteroids 12y].
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intraperitoneally in female mice and maintained for more than six passes. This method pro -
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proliferation was later induced employing uric acid and lithium lactate. The area becomes
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1974: On the 30th symposium of the Society for Developmental Biology, the air pouch model
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within a month a cyst completely lined by urothelial cells was formed and persisted for at
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1974: The healing of tissues damaged by X-ray radiation was studied using the air pouch
—"eZeil ‘Z1-2Se2>Z-2—+1"¢1>Se’Se’"—1eS-Se7+1 Selc<Sel--
loma tissue and the volume of blood produced by angiogenesis and by microcolony count. It
was concluded that a single high dose of local radiation (2000—4000 rads) destroys the inne
eSEZ>17e1>S™ eele>” ' —elEZeeed]l "eZ17727251S¢Z>a 17129
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1976: Hypersensitivity to tobacco was studied in a mouse model. To determine the involve-
ment of mast cell response, an air pouch was induced on the back of mice, tobacco extract wa
administered into the pouch, and the tissue was examined microscopically to determine the
presence of degranulated and non-degranulated mast cells. It was concluded that mice serve
Sel1S1e " el-—"eZele"1l@ezetle «SEE"1'C™MZr0Z—@ «' V' e¢1S—
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1979: It was observed that oxygenation of tumor tissues occurred after X-ray radiation in some
e7-">0e01le 'l ™' Z_"_7_—_"—1 SoeleZ>—Z1>72"j¢teZ—Se’"—51:
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without the previous radiation. They concluded that oxygen levels in the tumor microenvi -
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istered into air pouches of adult male rats. Fort-eight hours later, the granulation tissue was
excised, and the density of mutated cells resistant to 6-thioguanine was determined in vitro.

‘Z>71 Sel1S1e"eZ,oZ™Z7—e7—e1'—E>2S0eZ1’'—1+'72134)+S+""—

1980:L. van den Boocaardl cee7e¢’Zele'Z1S—e'¢7-"5>17 Z@Ee1"e1'2S+1S—
induced an air pouch on the back of rats and inoculated tumor cells inside the pouch. Then,
the dorsal skin of the rat was immersed in a water bath at 42°C, and the air pouch prevented
the excessive heating of the body, while tumor was about the same as the water bath. Tumo
heating was performed for 2 hours 1 day before irradiation. L. van den Boocaard concluded
¢'Sele' Z1E " —<'—Ze1e'Z>S™M¢1 ' —e7EZele7z-">157Z>Z00 '~ —36p-
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24 hours later, the tissue was excised, and sister chromatid exchange frequencies were dete
mined. It was concluded that mitomycin C and cyclophosphamide induce sister chromatid
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in 67-80 days as compared to 150-180 days required by other techniques. The authors su
gested that this model might be useful to study the biochemical mechanisms involved in
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pouch, polyester sponge, and pleurisy. Overall, they concluded that the air pouch model was
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and the complement protein C5a administration inside an air pouch. These results indicated
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responses were induced and evaluated in an air pouch model with bovine serum albumin
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1987: The tumor targeting the potential of liposomes encapsulating the radioisotope Ga-67
S—e1S—1S—¢'¢"e¢1SS'—ce-l 10 See”"— ®@1le¢-™'"_-S Scece’
S H1I™M ZE '1-"eZeil ‘Z1>Z@zeeele'™ Ze1le'SelS—o, 1'—™5"
S—el1¢'Sel1—7eSe’YZ721S—01—77¢>Se1E'S>eZ1e’' ™M " -Z®l —E
tissue as compared to positively charged liposomes. Liposomes with Ga-67 but without anti-

1'Sel—"—"—Sel1SEEZ-72+Se’"—1'—1e72-">10"®@®2Z1S—1-Sj
e ™eAF—1y
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W _AAL "47—eZ¢01 > «'0l ' —*01S—e1 ¢Z S>el’'—™eS—0e7e
inside an air pouch model in mice. The authors observed loss of peptidoglycan and collagen,
S—ele™>—Se’ " —17e1S1e5S—7e"-S81S—eleZ@eZele Z>Z—s1s¢T
—~Se' ELleszeeil 'ZC1E ™ —EezeZ21+'Sel1e'Z1S' 51 ™ " 7E '1-"0Z+1"
™yZe'Eele'Z>S™Z7¢ E1HM|ESECL —1-2—1y

W A Al ‘Zle'cee>'<72e’"—17e1eSeZijl-—"E>"@™'Z5Z01 —+"1"— S
Sl —YZcoes'eSeZeil >’Z ¢81S—1S'>1 ™M " 2E'1-"eZe1l '«'1ES
microspheres were administrated either orally or intravenously. The authors concluded that
—E>"e™ ' Z>7Ze1E 7001217072185 ®@1S1YZ" " EeZ1le s46]— S—-S

W_ \fil M™eZe” _17e¢1Sei172YSe7Se7ele'7Z157¢7217¢1YVYSeE2S>:
mediated angiogenesis with the air pouch model. They concluded that the vascular endothe -
¢’Sele>” ¢ 1eSE+™ 51 -S¢1<¢Z1S—1"-™"5eS—e1>Ze7¢Se"517e1S—
™, EZ6eoely

1999: The air pouch model was used to evaluate the chemopreventive activity of celecoxit
S—el’'—e"—7e'SE’ —i1 >'Z ¢81'S’>eZ@el—"EZ1 252121 ’«']
pouches were exposed to ultraviolet light. Celecoxib and indomethacin prevented tumor for -
—Se’"—1"— 1" —1S—e1]r—1"e1e'ZMUBSeZ®d1I>ZEe™ZE'YZC1y

XVVViil ‘Z1SE+'YSe'"—17¢1 ,Z 1'—1'21ES>>8+22—S—1S">
Z Z@E@e1"e172i{S-72'Se”"—21"Y72>1 ,Z 1SE+’'YSe'"—il Zaieem
"—1¢'7Z1 >0+1eS¢17¢1’— S——-Se¢'"—1S—e1'"—E>Z2S®eZe1Sel —
©7iS—7+'Se”"—Z714Se—7—-1y

2000: Hooper et al. evaluated leukocyte populations, oxygen reactive species release, ar
™ Se"ECe" ' ®dl’ —15Z200™ " —@Z1+"1'Z1<"—SeZ5'Seel ™M s
o7 eZ—@'eC1™ ¢ e ¢eZ—710 UBL1™" ¢l ,SE< ELSE’+U10
Ze'CelES><"—SeZUly™ et 1ES><«"—SeZUpd1S—el ™ et
SeZUly™~e¢( £¢1ES><«"—SeZipil "¢ 1ES><«"—SZ1d17Z
increased the levels of superoxide anions inside the pouches. The authors stated that the a
™MTZE'1-Z+' "1’ @1S1 " e'etleZ—0' ' YZ1-Ze' "ele 1eZeele"Z1-
—~Se7> 89lcely

2001: Ze> "Y' >SelVYZEs"H>®1Zi™>Zeoe —+1S1'72-S—1"—eZ>e27""-
tumor necrosis factor receptord1 ‘Z>Z1'—“Z@EeZ*1 —@’'+Z1S—1S'>1™";
The pouch tissues and exudates were collected after 48 or 72 hours. Gene transfection wk
E™>>7¢">SeZelc¢l 1S—Sete’'eil —e81eZE>Z2S®Z17 1l — S—
mice by histological analysis. The authors concluded that the air pouch model is useful to
ZVSe7SeZ1e7—5B0ls'Z>S™¢1y

XVVZA1l —1S8S'>1 ™M "2@E‘1—-"eZ¢1 SelioeZele 1leZeZ>—"—71'Se
»Z0e ™" — 271717258721 E>¢@eSeel’ ®leZ™7Z —e7—e]1 1 E'Z-"
—EZ1' =701 01 X1IE' Z-"""—BIArN1>ZEZ™e">1y

XVV]Al 1eezeC¢1Z2YSe7Se7Ze1¢'71S—e'e7-"517 ZE+1"ele’ ™M e’
e'eS 717’0710 0Tl ‘Z1SH>1 ™" ZE'l Sl — " EZeSeZel '
' —79S¢71¢2See751ES—EZ>01S—e1e>7Se7e1 "1 1’ —“ZE+*""
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o> ] — (e’ 1S —e1'"—(E>ZSeZe1®?>Y'YSel Z>Z1"<eZ>YZ
o' " —1e5"72™j1 ‘Z1s7zecelezeceZ®@ele'Sel 1'cel™>"<S<et1-">
eSEZ1™Ss e’ EeZ@l ele’eS—"7 -1 "['eZ1e 51 ' B2s>72Se—7—01"

XVV_A1l —1S'51™"2E '1-"9Ze1 Sl —eZ72@EZele " 1eZ2eZ>—"—71" <1
—~Se™ 5 ¢15Z0e™"—@Zil *1 SEIE"—EeZzeZele'Sel’ —eZ5e727" — W
<7e1'¢1°@®@1S<eZ21"1'—E>2SeZ1 — S-53F«""—1'—1'+@1Z2S>+¢1¢

2009: Kourelis et al. used the air pouch model for the evaluation of early immune response. This
group determined the immunoregulatory properties of Lactobacillus paracassibsp. paracase
WWXd1 XV[d1l XW[d1S—&H8. ZWX1lee>S'—ely

XVWYRAL ‘Z1S'51™ 7E'1-"¢Z2¢1'S®1Se®@™1<ZZ—1YSe eSeZele":
Ze1Seil “"ele>"7™MI1ZYSe72SeZ¢1 " E " =™MSe e’ edLlei’E 21
nological response to nanoparticles designed for nanomedicine. They reported that this tech-
—'8771¢ Zeeel1>Z™>"e7(E’'<eZ1SeSd155!1e'>72Z1-"EZ1™7Z>1+7
XVWZA1l ¢Z>Se, 00" 22'12+1Sei112YSe2SeZe1'Z1S—e'S—e""e7-
'—e7EZe1S—1"— S——S¢' " —18'H1 ™M ZE'1-"eZe1 —1 '2+S551>8
©7272—S—10W-01"—1+S¢1\il "—Z¢1 Sl —“ZEeZ+1l —e"1e'71T
then for 2 consecutive days. The evaluation parameters included hemoglobin concentration,
vascular endothelial growth factors and prostaglandin E2 levels, and granulomatous tissue
weight. The results showed a decrease of angiogenesis, and it was concluded that hone'
—etelcZ17007%¢1 —1e'Z1e572Se—7—e1"e1e>S—7¢"_SEELel — S

XVWI[AL —"¢'Z>15Z™ >e1™7ce’@‘'ZelcC1l ¢7Z5Se, 0"722°17+1S11EWS
carical *ZSe17Zie>SEeil ‘Z1Y " e2-71"e17i2¢Se7Z00ed1le'Z1EZeel—7—<Z
contained in carrageenan air pouches were measured, and for angiogenesis determination, they
~2S®7>Z21'7Z-"0e"’—187S—e'e¢il ‘Z1Zj*>SEesle's—" ES—s+C1le
77" ECeZ1SEEZ7-72+Se’"—1S—eleZYZe1™ 1l .81 X081S—+587]

XVWI[A1l 100e72¢¢1Z72YSe7SeZele'Z15 071 0l —eZ5¢77" — W]1 —1
Ze'eil »>1™ " 7E'Zel Z>Z1E>2SeZ+1"—1'Z1<SE”17«1-"EZd1
S—el —"——7eS®@eSeE1-72>"—721-S——S>¢1ES—EZ>1EZeele -
™M FE‘Zeil Z—e¢1'"2>01SeZ>1EZeel’'— o587l 725721'S>Y
'et] ™5 ¢"el —¢>'@eSeZ1SEZeSeZ10 U1 ™ezel T—-¢CE'—1
eZYZel el —eZ5¢77" — W]l Z>7Z1eZ¢Z5-"—27Z1¢¢t1 ~ 1EC"-27
it was concluded that interleukin-17 producing CD3 *1 EZesee1l Z>Z10’'s—' &S
>"7™1e57Se7el 'e'1e° 71721 W1-Z7¢eSeeSe E1®F—EZ>1EZe1-

2018: Our group adapted the air pouch model for the screening of antitumor properties of
'Z1<T, ET-™M7—01 1 i1 Z1'—e7@EZe1+'Z1S">1 ™77 (
[W]A , 1ES—EZ>1EZee®@d1S—eleZeZ>—"—7e1' 1" 2>1E " -™"2-
Z1E " —Ee7021+'Sel1" 251", E =™ "7 —e1'SEINS—e’ez-">1™,"™

In our opinion the air pouch model is a valuable technique for the evaluation of compounds

"et1 S —e'e7_">18 —elei—"> ™My7Y7Z—e'Y71S—e&">1e7-"> (Hale1]
we summed the main advantages and disadvantages of the air pouch model for cancer as
compared to in vitro cell culture.
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In vitro In vivo (air-pouch model)

Simple

Highly reproducible

A large number of compounds
can be assessed with minimum
amount of animals

Direct tumor-drug interaction
Maintains tumor heterogeneity
and complex interactions with
immune system and stroma cells
Complex tumor interactions (e.g
immune cell infiltrates) and
systemic parameters (e.g
metastasis and pharmacokinetics)
can be also be evaluated

Easy tumor detachment

Simple

Highly reproducible

Human origin cells

Fast result production

There are no concerns regarding
animal ethics

Advantages

Low correlation with in vivo
results

Artificial culture conditions
(nutrient, oxygen levels, drastic
pH changes, among others)

No tumor cell heterogeneity
Disadvantages No interactions with immune or
stromal cells

Excessive plastic use (non-
ecological)

Do not assesses metastasis,
pharmacokinetics, and other
crucial variables

There are concerns regarding
animal ethics

Specialized installations for
animal breeding are needed
Not all human targets have a
murine homolog target

Table 1. Comparison between the in vitro and the in vivo air pouch model cell line culturing and drug discovery.

3. Air pouch methodology

HA™MTZE'L’— S——Se’ T —1-"eZei

In general, a common process to induce air pouches is performed as follows:

1. ©Z>'+721S'51°'@17«eS'—Z7¢1’—1S1+S—"—S>1 ~ 1@eSe'"—1<¢
(0.22 pm) directly into a 10 mL syringe (Figure 2).

2. 'YZ1l-—"ee’e'eZs017e1l@eZ5'¢Z1S 51’01’ —“ZEeZe1le2<EZ+S—.
of each mouse Figure 3).

3. ‘Z1™MTZ@E‘'Z®1S>Z1See” ZeleTleZ4eZ1"51Y1eSC1eT1I™Z>—
'ele'Z—1>7'— SeZel 'e'1[1— 17eleeZ> 718 >1S—eleZeele":

4, —1eSC1781e'Z1™ " ZE'Z®1 01 21Zi™Z>' —Z—eSele>"7™Mmxel
compound to test, according to our requirements.
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Figure 2.1 «Z™ «¢,eeZ™10eeZ>' 21851 ee58e’"—1"—1¢5-"—S51 ~ 1°""eil 1oeeZ>’e,
ViXle—1 7510 U1 ™MSE"SeZel’'el" ™MZ—7¢1"—0'¢721S515—"—851 ~ 17«10 081

eZeSE'Z10 i01+°Z100¢>" —+Z1'@1S4SE ' Zele"1eZ1 eoZ>10 U81S—e1[1- 17¢1S">

Figure 3.1 '">1 ™ ZE ‘1e">—-Se’"—7i1 ‘Z1>7eZ—e1<SE"1’1e'SYZ«10 i01+'Z1S5S—"-S+1"
eZ1<SE”10 U01S5S—e1S'H>1™M " 2E‘1'— Se'"—1'01"<eZ>YZe10 18 —e1 (il ‘Z1S8'>1"

Note:l — S——Se™5¢1SeZ—e@lE " ——"—eC1l70Zele" 1 —e2EZ1+'71
70058V " eZ70158 ¢S’ " —FIWX, ,eZe>SES—""e™ 5" WY ,SEZsS-
8727 —8—081<>72 7> 01¢2S0eedle">—SeeZ'CeZ81eZ{*>S—d1Zee1"
™7eeZe@1“e1E -™>7@0Z*1E 4" —01E " ¢eSe7Z—31"—E"—™ 6D
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HIM™MTZE LT ZeleTslez-">1" —eezET—

1. —o0e’eZ1¢'7Z1¢S—"—S>1 ~ 1*""ed1[1— 17¢1S’51’0c1E'S>eZ1" —
©e75>10¢"1SY "’e1S—¢1E"—<FigireH—+1™Ss>e"EeZiil

2. The animal back is shaved and sprayed with alcohol (70%). The animal is hold by the
RE>7 1S—e1S 1 FRmA2BTOL-3 L =171 00eZ>'¢721S>1 1’
using a 21G x 1 ¥ caliber needle. The formation of the air pouch is immediately observec
(Figure 3).

3. eeZ>1]1X1'"72>@1e'Z1™"EZ2>21'1>Z™7Se7¢1"—EZ1S+S"-
inoculated 48 hours after the air pouch induction ( Figure 4A).

>Te"E"eIWRALl '>1™M " ZE‘1-—"eZele " 51e7-"5>1"—-™eS eS¢’ _

1. 'S«<eZ1e¢72-—">1EZoer]1l —1WVV1le 17e1™‘ "™ 'Se7 7 757¢10e"
71851 ™ 7E ‘1720’ —+1S1YV 1€l Wikbet (Brigs deperiding/an ¢k cell
line.

2. Treatment administration begins 24 hours later. Treatment administration scheme depends
"—1e'Z1leZoesZeleszeil Z1>ZE " ——Z—9+1See’—e1S1e>"7™]1e574
tion) and with the reported treatment (e.g., chemotherapy), as positive and negative tumor
growth controls, respectively.

3. "5>1¢'Z>S™M¢172YSe72Se " —81-"EZ1S>721@SE>’ EZ+1SeeZ>1 1
(Figure 4B) and can be stained with hematoxylin and eosin (Figure 4C).

>Te"ETeLIXAL H>I™M ZE‘1-—"9eZele " >1ez-">1™"es7®E’ ~—

1. 'S«<eZ1e72—">1EZse®@1 —1WVVl1le 17e¢1™ "ge™‘Se7 (7
71851 ™ "7E‘170'—1S1YV 1Y%1IWEX1ESe'<Z>1—
line.

2. Treatment administration begins 7 days after tumor inoculation (days can vary depending
on tumor growth characteristics). Treatment administration scheme depends on the tested
037011 Z1>Z@E"——Z—21See’—e1S1e>"7™1e57Se7e1 '¢'1™eSEZ
the reported treatment group (e.g., chemotherapy), as positive and negative tumor growth
controls, respectively.

3. ">1¢'7Z>8™M¢172Y8e7S¢'"—81-"E€Z1S>721SE>’ EZ+1SeeZ>1X"

Note: For each experiment design, it is important to take into consideration variables that
could alter the results, such as animal age and sex, and treatment administration.

Animalage: 1 1ceeze¢1™Zse">—-7¢1<¢1 SE" " —1Z21S¢i1>2YZ2Se7Z>
age of rodents used for neuroscience, immunology, cancer, genetics, physiology, and toxicot
ogy research. The age can vary from 2 to 160 weeks, and 8 to 12 weeks old are the most ust¢
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Figure 4. Tumor cell inoculation into the air pouch. 1 x 1061Y'S<eZ2121 W1EZeee1l’'—1WVV1le 171
™SZELO U071 'Z1-"72@Z1 Sel®eSEs EZe1WX1eS¢0el1SeeZs51e751e7-">12Y8+2Se’
were detached (the arrow points to the tumor). Tumor sections were stained with hematoxylin and eosin (C).

The appropriate age range of the rodents depends on the experiment and relevant age fo
‘7-S—1'eZS®Zil ">1ZiS-™eZ31Y,1¢ "1\, -"—'1 [] \& 1-"7ce;
years, 10-14 months compares to 38—-47 human years, and 18-24 months compares to 56
‘72-S—1¢BFoely

Animalsex: 1 "1 ES—1See™1S ZEe1+'Z1«'Z>S™ME1 " 72E"-2i1 "’
«'Z>S™'70e81S—e1'21'Se1<«ZE"-Z21S1>2872>2-72—<1">1S—¢1
ZSee'10 U1e715Z2™ 5171 -Se71S—e1+7-S+7 BISGCENES endotiedby
21 1EH>"-"e"-Z1"'—Ee*7221'— S—=S"5¢1™Se' S¢leZ—Z0d1
for Toll-like receptors, cytokine receptors, and transcriptional and translational regulator
oZ—70 i1l e¢'"2¢'1 1EH>"—""—Z1'1™>Z@Z—e1'—1ce'1ZiZ«
mosaicism and randomly silenced alleles. It has been observed that male sex leads to data alte
Se' " —1'"—1™'S,_SE "« e¢1S—e1—Z77>"E ' Z—EZ31S—+1-R-GC3}
‘21 Se'"—Sel —ee'ezeZe1l7e1l ZSes'1l0 U1lS——"2—EZe1 —1
to report their plans for the balance of male and female cells and animals in preclinical studies
'—1Seele7e7>Z1SBIMe ESe'"—e 1y

Therapy administration: Carcinogenesis is described as a three-stage process, initiatiol
promotion, and progression. Compounds that prevent or delay any stage of carcinogenesis
S>Z1ESeeZel1E ' Z-"™>2ZYZ—'YZ1SeZ—eeil 'Z-"™>72YZ—¢""—
reduce the risk or delay the development of cancer or to avoid its recurrence. Bio-compounds
such as food-derived polyphenols, usually inhibit initiation and promotion, of induced can -
EZ>81S—e1'Z252+"521S>2Z1E"— @’ +Z>Z GUENHen1E%tNG HrkitumoYaztiy S
ity of natural or synthetic compounds, highly variable results can be obtained based on the
type of tumor, the administration dose and frequency, and the evaluation parameters: tumor
incidence, growth, or metastasis. Therefore, the purpose and parameters of the preclinica
eZe’—el-7@e1<Z1ECAS>e¢1eZ —Ze1y
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4. Suggested evaluation parameters

Angiogenesis: 1 —e’"eZ —70@’e1’'el1S1™'¢a’ e e’ ESe1™>"EZeee]-"-
tion. In the tumor microenvironment, angiogenesis is over-induced to sustain tumor growth and
metastasis. The vascular endothelial factor is one of the parameters used to evaluate angiogef
Ze'®il "®leSE+">1'—e7EZ®1S—e'"eZ—7Z® ®01S—e1'1'c1l"
e ®@Z2Z1S—e1E >>7Z¢SeZ0l '¢'lez-"51Sees70e’'YZ—765EINS—"
™S5,8_7e751¢751S—e¢""e7Z 700’ 01ZYSe7Se’"—1' 6, Frlece’’t
ES—1<Z1-7S@7>7¢1"—1¢'7Z1¢7-"51S—e1Se“SEZ—+l1e'®ezZ10c
ZE' —'872Z@fAl T 1ECe"-Z+>¢81 252 EZ—EZ1-"E>"eE "™
01S—-1 |, i

S—E7Z>,See™"E’'S+Z+1 « RibDSbmste aré theanidst abundant cells of the con
nective tissue; they produce collagen for the extracellular matrix and are involved in wound
healing. In the tumor microenvironment (TME), cancer cells and other stroma cells induce

<> ceS el o7l ™My eZEZL ¢7-">,™> "' o] eZ72<*S—EZce1l ¢
> ¢'1eSEHROILIE'Z-"""—Z®1 WXa1 WZ81S—e+1 [ly-=
pressor immune cells]; vascular endothelial growth factor; and interleukin-6, among others.

C@1eC™Z1%el > «eSee@l’ ®1eZ>—Z1SE'YSeZe1H>1ES—EZ
E">>Z2eSe71 "e'lez-"5>10e>" ¢'31™>"es7@e’'" —081-7256FrS e’ ®edl

ZYZ7>Se1 €Zeel -S>"7Z>0185Z1 720021 " 1eZZE-1 ®edl —CE

™M~e"™MeS ' S851 WVV Z31Y'=Z—e¢'—31 >"<eScee,ec™ZE’ E1
>ZEZ™e"501...1S—21181S—el’'—@Ze —, ¢ " ZA/PTle' 1IEES 1=
" 1e'Z1leZz—">1e'@@ZZ]1 'e'le'Z1le"ee” '_eleZE‘'—'87Zcfil ~ 1C
Z@eZ>—1ce"edl ——7—"""ee"E'Z-"@*>¢td1 81S—e1 , 7

— e 7S 71XBY,* " j¢eZ ASAZEWIDNE WA e EL1Z—£¢—-Z1"¢
into kynurenine, a metabolite with immunosuppressive properties. IDO1 is overexpressed in
more than 50% of all tumors. Increased levels of IDO1 correlate with the decrease of natura
"eoZ501S—ele™MZE’ E1Z ZE">1 1EZe+cel §-tolelofeni® deh8ritic:
cells, and myeloid-derived suppressor cells. IDO1 also correlates with tumor progression and
multidrug resistance. It is therefore considered a tumor progression biomarker and a promis -
'—ele'7>S ™ 77«68 IDCBlevelscdaf be measured in the tumor tissue with the following
ZE'—'872Z®@Nl " 1ECe"-Z5¢81 2572 EZ—EZ1-"E>"cE " ™¢

d81S—e1 , i

—e7>¢7>"—1+S—-—-SIt i a cytokifie produced by natural killer cells, natural killer T
EZe+®dlS—e'eZ—,e™MZE E1l Z1 ‘W1S—el "1EC""{"E1lZ .
G- T el EZeedLS—e1-Z2E " @Se1Z™ e ' Ze'Sel1EZoeeil ,11'—
ity complex expression on antigen-presenting cells, promotes natural killer activity, increases
antigen presentation and lysosome activity of macrophages, activates inducible nitric oxide
synthase, induces production of IgG by plasma cells, promotes adhesion required for leuko-
ECeZ1-"e>Se"—31S—+1'Sel+'>ZE+*1S—+'Y'>Se1Z ZE+10<¢1" —
¢’ —1[1S—e1S™ e’ ™M ™M, e7" 1 — 1Z¢' ¢ —e@WiIECZH4BV 720
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et e el ™My e "'l el ™MSe'Z—eel 'o'1eB6F YAPFR1 e ¢TMZE YL «
—72Se7>Ze1'—1e‘Z1e7-">1e’'®2Z1™>1e72-">1e'cee’?Z21@2™Z7Z>—S
EcCe"—Ze>¢d1 d1S—e1 ,

Lipid rafts: 1 ‘"eZoeeZ>"e1S—ele™' ' —e e’ ™M exple>_1e™ZE" E
regulate receptor-ligand interactions. In cancer cells, signaling protein and pro-oncogenic
receptor activation correlates with their location inside the lipid rafts; disruption of lipid
rafts induces apoptosis in cancer cell lines.1 *™'e1>Seee1S>Z1E ‘S>SEZ>’
ceCE " RECe™ "™ Se’ete’ —"02'e"el (0 TS -0FETIBE M7 A0
a 101+S4¢1SE'#+1et¢—+'SeZ1li U1 1E’+>SeZ1+¢SeZ1
that promote cholesterol synthesis are altered in most tumors 17¢]. Lipid rafts can be mea-
725721 —1¢'7Z1¢72-"51S—¢1Se“SEZ—ele’eezZ10@” —1e>"—
—'877Z@A1 " 1 ECe"-Z+>¢81 2H52ZEZ—EZ1-"E>"cE"™¢d1
S—-1 T

Liver toxicity: 1 ¢ —e‘Ze E1S—elc' "¢ ¢’ ESe1E " -™"7—ee1S>5721 ¢eZ-
' YZ5i1 2508 —1e>7e@1ES—1<Z1-2+S<" e’ £2+1+"1>2ZSE'YZ1E
teins inducing oxidative stress and cell death. Liver toxicity must be evaluated in early phase
or preclinical studies of any drug and can be assessed by transcriptomics, cellular respiration,

10SeZ—"®@ —Z1e>' ™' "™ 'SeZ7(id1l 10>ZSE+'YZ1 j¢eZ—1ce
—7ZE>"®'®ed1S—elc’eZ1m@SeelZi™73e Li¥raexitity can‘be ‘evdluatéc ifi the
e'YZrle'ee2Z1<t1l’ ——7—""@e " E'Z-"@>¢17>1 ZeeZ>—1ce el
Ze>¢1751 il Z>0'Z>-">281<e " "eleZ@e®@1ES—1<Z1 —E+2+Z+1
glutamic pyruvic transaminase, alkaline phosphatase).

ZeZ—E'¢-Se1cee7-1MElenahyrial steariidells are multipotent stem cells charae
«Z>'£7+1<¢1 ]YB®1 WV[B1S—e1l V1®z>*SEZ1-S>"Z>eil o
— "1 @l s See®ILE " —>" ECeZ®EOLS—21Se ™M " ECeZelS—
T ZYZ>812—eZ2>1¢ Z>Z—eloee’—2+'1 —1¢'Z1, IL&LIL-16 LekTDIFEGCE
and CCL5, therefore promoting cancer stemness and metastasis; furthermore, they have bee
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Western blot, and immunohistochemistry.

Tumor-associated macrophages:1 SE>"™'SeZcel $S>721 e™ZE'S'£7-1
immune system. In response to various stimuli, macrophages shift their phenotype to M1 or
Xil W1-SE>"™'SeZ®1S>21Se® " E’'SeZ+1¢71S—1"— S—-S«">
T—1e'Z17¢'Z51'S—ed1 X1-SE>"™'SeZ@l ™5 _"eZ1lez-">105"
™M Z5e'Z@il 2-">,S®@e"E’'SeZ+1-SE>"™'SeZ@l1ld wiUle+"?
"™ SeZ7@1S—e1E™>>ZeSeZ1 "1™ 1™M"e__"’eil 0l1™>"
and indoleamine 2,3-dioxygenase and CCL17, CCL18, and CCL22, which are chemotacti
cSEe">@1e">1>Z%2¢Se"5¢1 1EZeeeil ®1S>Z1E'S>SEZ>'£2
—S5>77>W179p11l 1 ES—1<Z172YSe7SeZel’ —1e'Z1e7-">1¢ ¢
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immunohistochemistry.
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Tumor growthrate: 1 Zz—">1e’'£Z1'eleZ —Z*1<¢1le'Z1 Zee™ ™" —®eZ1 YS
a U01Sele'Zlez—1"ele'Z1e"—eZ@ele'S—ZeZ>0e1 ele'Z1e7-"
>SeZ8172-">1® EZ1ES—1<Z1-2S®2>5Z%1%2> —el>Z¢ZVS—els"
©>72Se—7—e831SeeZ51e'7Z1 >@ele>Z2Se—-7Z—e1ECEZ231SeeZ>1"7Z1-
Se’"—17ele 71 7BSil-ZeedYe'Z1 '\]1eZYZe0ed1S1™> 7’ —1"—1
S, G2, and mitosis), except for the resting phase (GO0), often correlate with tumor growth and
™ 5~ e> 7 oe @@ Turibf growth can be measured with a caliper (volume), or weighted after
>Z—"YSed1 >1eZe¢Z5—" —Se’"—17e1 '\]1eZVYZe1l —1e'Z1e7-">1¢"
microscopy, Western blot, and immunohistochemistry.

5. Conclusion

"1<Z1E—"ES+C1eZIEEZR®*2*81S—1S—«'ES—EZ>1e>2°1
microenvironment context; however, in vitro models do not include all of its components.
Therefore, the improvement of cancer models is considered a priority for the current drug
oZYZe"™ BBlL-e1y

—1e'Z1EZ2>55Z2—+1E'S™e7581 Z1™> "™ " 71S1-"e" Ze1S'51 ™"
menttoinvitro 1oeeZ+’'Zeil @1 ™>72Y "ZeetleZeE> «Zd1°721S">1
700Ze1+°12YSe72S¢21’— S——Se’"—1™"EZe®ed1S—',"— S——!
biomaterial compatibility, and of course cancer development and treatment.

The air pouch model allows the administration of higher volumes of chemotherapy alone or
combined with other treatment modalities, including targeted therapy, immunotherapy, and
T ESeIET-™"7—e@dle leZeZs—"—Z10 —+eZ1 51 EZ-72+S+
true clinical condition and treatment.
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poly(DTE carbonate) poly(desaminotyrosyl-tyrosine ethyl carbonate)
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