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BBegeHue: 6eamyuuHoBble Mbiwn (Muc2-/-) — mogenb B3K

Colorectal Cancer in Mice Genetically Deficient in the
Mucin Muc2

ANNA VELCICH, WANCAI YANG, JOERG HEYER, ALESSANDRA FRAGALE, COURTNEY MICHOLAS, STEPHAMIE VIANI, RAJU KUCHERLAFATI, MARTIM LIPKIN, KAN YANG, AND

LEONARD AUGENLICHT Authors Info & Affiliations

Muc2 ™+

SCIENCE - 1 Mar 2002 « Vol 295 lssue 5560 - pp. 1726-1729 « DOL 10.1126/science. 1069094

(Wenzel et. al., 2014; Van der Sluis et.al., 2006 )
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(Muaymunosuu u lTonos, 2024)
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MeToabl: oLeHKa rMCTONoOrM4YeckKux n KnmHnyeckmnx cumntomons B3K

[lnnHa BOPCUHKN —

KONM4eCcTBO
9HTEpPOLMTOB OT
OCHOBaHWA 0o
BEPLUMHDI
BOPCUHKM Ha 2X
cpesax.

MMMYHHBIN MHUNBLTPAT — KONMMYECTBO UMMYHHbIX KINETOK Mexay
3 BrIM3KO PacnoOXEeHHbIMU BOPCUHKAMM Ha 2-X cpe3ax.

Mpwn

Hannynm

OoKanoBMAHbIX KNETOK:
noacyMTbiBasioCb
KOJIN4EeCTBO KI€TOK Ha

BOPCUHKY
cpesax.

Ha 2-X

KpoBAHble cnebl o
o PEeKTa/ibHbIN
CNNU3UNCTblIe nnn o PEKTa/IbHbIN
PeKTaNbHbIN nponanc c
I OTKNOHeHMWe oT| CcpeaHas cTeneHb CUNBbHOE HOpPMa |BblaeneHn| He3HavYnTesibHoe nponanc nponanc co AKTUBHbIM
p HOPMbl ucToLeHns ucToweHme A BblNAYNBaHUE cnefamum Kposu KpOBOTEUEHMEM
KUwe4yHUKa
0 0,5 1 2 0 1 2 3 4 5
Tabrnmua 1. OueHka ncrtoweHnsa B bannax Tabnuua 2. OueHka nponanca B bannax
B kKneTKe Y XKMBOTHOrO
HOopMma 0bHapyXeHbl obHapyXeHa
cneapl Anapeun anapes
0 1 2

Tabnuuya 3. OueHka Hanuunsa anapen




Ponb Bo3pacTa XXMBOTHOIro B U3MEHUYMBOCTMU B pe3ynbraTax
3KcnepuMeHTa

> Lab Anim. 2016 Jun 15;51(2):160-169. doi: 10.1177/0023677216653984 [

Show available contentin: English | French | German | Spanish

Does age matter? The impact of rodent age on study outcomes

Samuel J Jackson %™, Nick Andrews 2, Doug Ball 3, llaria Bellantuono %, James Gray, 3, Lamia Hachoumi %, Alan

Holmes ®, Judy Latcham 7, Anja Petrie 8, Paul Potter ?, Andrew Rice 1°, Alison Ritchie %, Michelle Stewart 12, Carol

Strepka 13, Mark Yeoman %, Kathryn Chapman *

Bo3spacT XnBoTHOro

25 Age Considered “Adult” [ 4
“...Taken together, these data demonstrate that: choosing 20
an age of rodent relevant to the human disease being B Mice
studied can have a critical impact on the performance of g 15 =
the model; the age of rodent is often based on practical &
considerations or convention; and the age of rodent e
reported as ‘adult’ is inconsistent between studies or 5 i
laboratories...”
0- - - Y
(Jackson et al. 2016) Age (weeks) . 20 d




Pe3ynbraTtbl: nposaBneHue rucrtonornyeckux cumntomoB B3K y
camMuoOB B 3aBMCMMOCTM OT Bo3pacTa

KuBotHble: camubl Muc2-/- n wit;

CopepxaHue: VIBK, bapbepHasa 30Ha, XXMBOTHbIE U3 OOHOrO BbIBOAKA paccaXeHbl
no nony;

Bo3apacT: 4-5 mecsaueB u 8-12 mecsues;

OnunHa BOPCUHKKN UMMYHHbIN MHUNbTpAT
100 100
x 0.1
n 804 © 80 e
:
o — -
2 60 = 60 T
I ® o
o 40+ 2 40 gif
: Y o o
g 20 L= ) 20 1
-
0 0 | 1 1

I I I 1
M muc mwt mmuc m wt M muc mwt mmuc m wt

cTapblie Monoable cTapblie Monoablie

[laHHble npencrtaBreHbl Kak MmeanaHHoe 3Ha4eHne nokasartend, NoCHNTaHHOIo And KaxXgoro
XMBOTHOIO Ha ABYX NMCTOJTONTMYECKNX Cpe3ax.



Ponb nona XBOTHOro B U3ME@H4YMBOCTU B pe3ylibTaTaX 3KCNepnMeHTa

Sex in studies

Full i
e The first level of personalisation [on »nBOTHOrO
Features B 09
N Female
Natasha A Karp, AstraZeneca, Cambridge, UK 0.8 1 B Male
Rohit Katial, AstraZeneca, DE, USA 52
< 1074
Karen Thacker, AstraZeneca, Cambridge, UK 5
E 06
2
g 05 - *k K
S 041
S ]
042 m L 4 L
“...0ur sex is a fundamental evolutionarily conserved feature that hstabelfsr Hotmone Mbrticlody

divides our population into two. Yet our bench-to-bedside research
neglects sex differences and assumes that knowledge gained from
studying males will translate. Sex differences in disease
prevalence, symptoms and progression, together with differences
in treatment efficacy and side effects, are well accepted...”

(Karp, Katial, and Thacker 2020)



Pe3y.l1bTaTbI: nposaBineHne KnmMmHN4eCKnx cCMmMmnTomMmoB B3K y CaMLU OB “

CaMOK

XuBOTHbIe: camubl 1 camkm Muc2-/- n wt;
CopepxaHue: NBK, bapbepHas 30Ha, XNUBOTHbIE U3 OOHONO BblBOAKA

pacca)XeHbl Mo rnony;
Bo3spacT: 5 mecsues;

MCTOLIJ,eHMe I'Iponanc C KpoBOT€4YEeHUuem
2.5m= 0.01 6= 0.01 *
* 00
_ 2.0= NN aSTaSaAtaY 4= .
3 i -
z 15 =
5 C 2= L]
a 1.0= Lg ° I%I
0.5= um 0-—%—; L
0.0 1 1 EF I -2 1 | 1 1
f muc f wt m muc m wt f muc f wt m muc m wt

(Milutinovich and Popov 2025)

[aHHble npencrtaBneHbl Kak 6ann B KOHEYHOM TOYKE n3mepeHund, nNosly4eHHbIX XUBOTHbIMU 3a 10 Hegenb

HabnogeHus.



Pe3ynbTaTthl: nposiBNieHMe rucronornyeckux cumnrtomons B3K 'y
BO3pPAaCTHbIX CaMLIOB 1 CaMOK

XXuBoTHbIe: camubl 1 camMku Muc2-/- n wt;

CopepxaHue: MBK, 6bapbepHas 30Ha, XMBOTHbIE U3 OAHOMO BbIBOAKA
paccaXeHbl Mo nony,

Bo3pacT: o1 6 4o 12 mecsuesB,;

UMMYHHbIN nHDUNLTpaT OnnHa BOPCUHKMK
100+ 0.05 100 *
*% g *k%
= 80- m E 80+ =
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0 I 1 1 | 0 1 | ) T
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ﬂ,aHHbIe npencrtaBrieHbl Kak MeanaHHOe 3Ha4YeHne nokasartesnd, NOCHUTAaHHOIo ANd KaXXgoro XXMBOTHOIoO Ha ABYX
T’MCTOJIOrM4YeCKnx cpeasax.



Bknag BUBApUA N AKCNepumMmeHTatTopa B USMEH4YNBOCTb B NOJTY4YEHHbIX

pe3ylyibTaTaX 3KCNepuMeHTa

Do multiple experimenters improve the reproducibility of

animal studies?

Vanessa Tabea von Kortzfleisch [E], Oliver Ambrée, Natasha A. Karp, Neele Meyer, Janja Novak, Rupert Palme,

Marianna Rosso, Chadi Touma, Hanno Wirbel, Sylvia Kaiser, Norbert Sachser, S. Helene Richter

Published: May 5, 2022 « https://doi.org/10.1371/journal.pbio.3001564
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“...The aim of this study was to empirically compare an experimenter heterogenisation strategy with a
conventionally standardised design in a multilaboratory study. In contrast to our expectations, the
experimenter heterogenisation led neither to more consistency across the 3 laboratories nor to a better
performance in detecting the overall treatment effect compared to a conventionally standardised
design. This finding was independent of the concrete constellation of experimenters contributing to the
standardised and the heterogenised designs, as it remained the same when basing the analysis on 10

alternative, randomised allocations...”

(von Kortzfleisch et al. 2022)



KOJ-BO UM.KI.

KOJ1-BO UM.Kn.

PesynbraTtbl: nposBneHune rucrtonornyecknx cumntomos B3K 'y
BO3pPacCTHbIX CaMLIOB U CaMOK B 3aBMCUMOCTU OT MeCTa coaepXaHus

100
80
60
40
20

UMMYHHbIN MHUNLTpaT

0.05

**

LT

100
80
60
40
20

1
m muc mwt fmuc fwt

UMMyHHBbIN nHUnbTpaT

T [

m Hok-T m KoH f Hok-T f KoH

[OnvHa BOPCUHKMN

*k%k

100-
11}

€ 80
=

8 60-
=

I

5 40
e}

@

£ 20+
x

0

@ 100
£

= 80_
S

2 G0
=

& 40-
(o]

@ 20-
=

S o

T T T
m muc mwt fmuc fwt

OnuHa BOpPCUHKMK

XXuBOTHbIE: caMLbl U CaMKK
Muc2-/- n wt;

BospacT: ot 8 no 12
MECSLIEB;

CopepxaHue: VIBK, 6apbepHas 30Ha,
XMBOTHbIE U3 O4HOrO BbiBOAKA
paccaxeHbl No nonyj;

CopepixaHue: KNeTkn OTKPbITOro
Tuna, SPF-30Ha, XXMBOTHbIE
paccaeHbl Mo nosy u no
reHoTuny;

m Hok-T m KoH f Hok-T f KoH

lE',aHHI:Ie npencrtaBrieHbl Kak MeanaHHOe 3Ha4YeHe NnokKasarTtesnd, NOCHUTAaHHOIo ANnd KaXaoro XXMBOTHOIo Ha ABYX
FTMCTOJTOrM4eCcknx cpeaax.



Pe3ynbraTbl: nposBrieHue KnuHuyeckux cumntomoB B3K y camuoB
U CaMOK noj AencTBUEM couumanbHOro crtpecca

KXunBoTHbIe: camubl 1 camkn Muc?2-/-;

CopepxaHue: VIBK, bapbepHas 30Ha;

Paccapgka: «onbIT» — no nosiy v No reHoTuny rno 6-7 >XMBOTHLIX B KINeTKe,
«KOHTPOJSIb» — NO N0y No 3-4 XXMUBOTHbIX B KIETKE;

UcTowleHune lMponanc c kpoBoTeYeHUeM
4 *% 101
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[laHHblEe npencraBreHbl Kak CcymMmmapHOe 3Ha4yeHune 6annos, Nony4YeHHbIX XXNBOTHbIMU 3a 8 Hegenb HabnwaeHWA.



Ponb KneTkn B U3AMEHYUBOCTU B pe3yribTaTaX 3KCNepuMeHTa

The influence of the cage environment on
rodent physiology and behavior:
Implications for reproducibility of pre-
clinical rodent research

Research Article

Suspected Lonely Mouse Syndrome as a Cage Effect in
a Drug Safety Study

Linda A. Toth

Xiaobu Ye," MariaLisa Itzoe,' Rachel Sarabia-Estrada,’
Louis DeTolla,” Betty M. Tyler ©,' and Michael Guarnieri®"

“...Furthermore, an important fact to
recognize is that all mice housed in the same
cage are not necessarily identical, even if
highly inbred. Differences among cage mates
may be visually obvious in cages with
dominance hierarchies, which can occur in
association with fighting and overt injury to ”...This appears to be the first report of
some cage mates but not others...” cage effects in a clinical trial for a
veterinary drug...”
(Toth 2015)
(Ye et al. 2018)



Pe3ynkraTbl: nposBrieHue KnnuHuyeckux cumntomoB B3K y camuoB
U cCaMOK noAa AencTBMeM coumaribHOro cTpecca, posib KNneTku

CymmapHbIU 6ann Bcex KNMHUYeCKUX CUMMNTOMOB
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[aHHble npeacTaBneHbl Kak CyMMapHOe 3Ha4YeHne cymMbl 6annoB BCeX CUMMMNTOMOB, MOSMYYEHHbIX XXMBOTHbIMY 3a 8 Heaenb
HabnoaeHus.



Pe3lome:

Hawwn peaynsratbl NOATBEPXOAKT, YTO MPOABIEHMA MPU3HAKOB Y
TPaHCreHHbIX Mbillen 3aBUCAT OT Mofia U Bo3pacTa XUBOTHOMO, NOABEPXKEHDI
BNUSAHUIO 3pdoeKkTa KNeTKU, a TakKe BeCOMbl BKMag B BapuaberibHOCTb
pesyrnsratoB BHOCUT BUBapUN.

[Tpr3HaKKN, N0 KOTOPLIM OLIEHMBAETCS natonorusa B aton mogenu B3K, 3asucar
OT MoJsia, Bo3pacTta, a Takke noaBeprarTCcs BAUAHUIO dpdoeKkTa KIETKU U
3aBUCAT OT BuMBapus. BeposiTHbIM MexaHn3mMoMm, ycunuearowmm CUMMNTOMbI
B3K, aBnsetrcsa gencrevme coumarnbHOro crtpecca Ha oOHe HoKkayTa Mo reHy
MyLMHaZ.

[lonydeHHble HaMW [daHHble B O4YepeagHOW pas NnogHuMMarT npobnemy
HeoOXOAUMOCTM UCMONb30BaHUS FETEPOreHHbIX BbIDOPOK MNpU NpPoBeaEHUU
nccnegoBaHMn Ha TPaHCreHHbIX Modenax CUCTEMHbIX MaTosSIormin.



bnaropapHocTu:

HayuyHomy pykosoautento — Nonosy Bnagumupy Cepreesuyy,

KoHcTaHTuHy COBAHUHY,
Onbre puropLeson,
Onbre ®ponosow,
AneHe Wnnosown,
Mapuu lybposon,

Mapwuu NaBrnoson




MeToabl: OLeHKa KIIMHU4YeCKUX CUMNTOMOB

HOpMa OTKJ/IOHEHWME | CpegHAA CTENEHDb CnnbHoOE
OT HOPMblI NMCToWEeHNA ncTouweHune
0 0,5 1 2

Tabnuua 1. OueHka uctoweHusa B bannax

B KneTke
Y XMBOTHOrO
o6HapyKeHbl
HOpMa cneap! obHapyKeHa
anapeu ANapea
0 1 2

Tabnuua 3. OueHka Hannuns gnapeu

KpoOBAHbIE Caieabl o
o PEKTa/IbHbIN

CNN3UCTbIE nan o PEKTa/IbHbIN
PEKTaIbHbIN nponanc c

HOpMa |BblAENEHU | HE3HAYUTENIbHOE nponanc co
nponanc AdKTUBHbIM

A BblnA4YMBaHUE cnegamum Kposu
KpoBOoTE4YEHNEM
KNWEeYHNKa
0 1 2 3 4 5

Tabnuua 2. OueHka nponanca B 6annax

CIIM3HCTRIE

HETIONHO e
3aKpBITHE d
chrmxrepa Kpomausle Bbienerma

AxTHEHEBIE |

BB CICHHA

Bocrnanenue, KpOBOTIOATEKH,
BBIAYMBAHNE TKaHER

OTKIOHEHHE

Cius Hoe BRINAYMBAHNE KU C€YHMKA,
TIOCTOAHHOE KPOBOTEHECHNE

PucyHok 1. HarnggHasi cxema oueHKM pekTarnbHOro nponanca c
KpOBOTEYEHNEM
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