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Several problems in clinical transformation of 4T1 cell tumorigenic
breast cancer mouse model

LIU Zixin, NIU Dongqin, WANG Dong "
(School of Medicine, Jianghan University, Wuhan 430056, China)

[ Abstract] Animal experiments not only serve as a basic process of the clinical transformation of new compounds,
but also a key step in evaluating the safety and effectiveness of new drugs. Therefore, reasonable dose setting, animal
model construction, and appropriate administration method are prerequisites to ensure reliable experimental data. However,
in practice, scientific researchers have not formed a unified standard for the selection of animal experimental conditions,
leading to deviations in efficacy evaluations and failure to effectively promote the transformation of new compounds into
clinical practice. In view of this situation, the author takes the allogeneic tumor model constructed by 4T1 cells with the
participation of cisplatin as an example to explore problems and possible solutions in the pharmacodynamic study of platinum
compounds for the treatment of triple negative breast cancer. It is our hope that such findings will facilitate animal
experiments that better serve clinical transformation.

[ Keywords] cisplatin; 4T1 cell; TNBC; animal model; clinical transformartion

AR DAL E PR EH R RS s 7, e 12 J7, EEARZ ISR, =B
Y2020 AEFLIEIE IR 4 Bk Kk R R s B R E U9 (triple negative breast cancer, TNBC) G YT Bt
AR, 2020 AEFLIREH R W2y 42 S IRIME DRIHOR ek sk ek A £ A K IN T

[EE£TE a2 F ) TRZAU T4 25 H (B2019233)
[EE RN I XIFENT (1998—) , &, Wi LR 5 A8 BFR Ty ) < 4G G W% 45 B 9 A /E P B2 L] . E-mail . 1223783753@ qq. com
[BEEE ] TAR1982—) 5 i+ YR, DF5E 07 1] . QK 25903697 I WS . E-mail: 363439365@ qq. com



146 ] LA R 2 A 2022 4E 9 45 32 %5 91 Chin J Comp Med, September 2022, Vol. 32, No. 9

Z K 2 (human epidermal growth factor receptor-2,
HER-2) M3 3Z 1K (estrogen receptor, ER) FIZ2#4
ZE Z K (progesterone receptor, PR) 1M X LA M 43 F 41
[ S IR T vk A2 25 70 AT R IO A AL
MTRYT IR o IR 5122 IRYT TNBC (1
TR H P AR 25 W T I R 52 B rh e A
J7 TNBC (P 3E 7 157, BRI R RN Ty
2,5 A AR FL R AR L, R TT T BOR TR R
SR R dd i o

TR 2 AR 25 W) i) BRI AR R 55— FDA
HEAEFH 367 e I (A28 25 10 SR Tt 245
R 0 R U 4 1 R A T
UTARK 3l S 5B R s T R Ak 2 5 0y ik
e TR A 28 25 4 A T2 R i PR I A 9 Y AR
R TGV el IR Jy 2 2 2 5k s A AL 1 Sk, A
I, TE 36 EC 2 R TR R A i s A 2 24 1 AR A I R
IO FH A ST AR ELAR S v B fek Xt [
— TP SRS A [m] PR ) 38 B T Bl S AR R
REES X NI LI BRI RIE S W2, A
e S AR AR Y ] B A AR SO
12 5 4T1 40 iEARA 21 TNBC SRR fE R
B g 91, 13 55 73 Bt S 56 WIE T v A AR B T BB 3
TR T 26

1 4T1 kBN AP EFEEN L& R iTie

AT1 A HIRR 1 Fred Miller %524 % 73 B 452 )
RS R A A B PR R R R )
FI A ) fili | i 45 38 0 57 A% R T A P B A% A
TAANML, AN AT 40 R R R AR 1 2R HOIR 28 Je

EERSERAL AR T 2T A M B 2L, B P AG i
HIFLIE 25 0 RAFBEARY . SB35 Beit T I 4F oK 4T1
YHRRAEAT A 2 5 10 24 8505 56 v 1) ol R A 00 (3R
1), AR A Rh 2 A PV B 43 10/ o 46 Tk
(e

2] UL, BIF 5% 3 7E 40 B Y 5 FH O R S
— YR ZHCR PR 2298 6 2 Tl i U 1 40 B R A T
AHOCHIF S, AFLIR 17 40 ML 2 500 o A S B 1l L A —
AR A0 HL % B 5 0 5 vk BEAE &5 E b 2 24
b, B, RN A B 5 AN 2 Y 4T 4
WO wefdi F . AL GE 0 AT 40T 5, B MR 1 /)N
30 3 00 £ R R AR RN AR RS TR R | AN [ 52
065 T[] — ik 98 1 0 5 SR T N B S —
MG B e A — e B B L se ik T Bk
BT, AT BB I A5 R W T, B
SR AR 77, {5 Ao A T 5t JE AN A 2 4
PR IH B R = AR R BE AR
WGE MR B0 T, H A i 2¢ iy ] — 0 4235 64T
S LS AT 4R R A 2 S IR R

FOR TEA AL B 5 s R G — b, S
THES AR A H 0948 A Bl 3% 10° ~ 1107
A/ N Z 18], 85 B AT 3K 300 75 LB X wh sk £ 5%
Ma 258, AN TG R Ak, Rk B 7 A X 4
—ME M FECE B S A0, HXIFA R
RO R A E SRR K B B AR
R (RIS T ) A 7 (T G T
ARAEA) SE5G H A (10 5% 4% 535 0 ) & A 4
ZIFHMEE, fER— N %, (0.3~1.0) x
10° A~/ HU/NEU 40 i g B (AR5

R AT A SRR AR R Y v (4 13 e 3T

Table 1 Application statistics of 4T1 cells in xenograft tumor model

il T B Al v i i %L 27 30k
Cells Disperse medium Cell concentration Cell number References
4T1 PBS 1x10’ 1x10° (9]
4T1 PBS 5%10° 5%10° [19]
4T1 PBS 5%107 1x107 [20]
4T1 - 5%10’ 1x107 (2t]
4T1 - 1x10° 1x10° (22]
4T1 - 1x107 1x10° (23]
4T1 - - 3 x10* (241
4T1 - - 3x10° )
4T1-Lue - - 1x10° (26]
4T1 - - 3x10° (7]
4T1 Normal saline 1.5x107 1.5x10° (28]
4T1 PBS 2%10° 4%10° [29]

TE = oR 25 AR G HE

Note. —, Relevant data are not displayed.
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Table 2 Operation status of experimental animals in 4T1 xenograft tumor model

Bl Jl R (g) IRIEN IR A TESHAR (uL) EZ BTN
Category Week age Body weight Methods Sites Injection volume References
- =
BALB/c 4~6 18~22 Rl A 100 (o]
Direct injection Fat pad
BALB/c / 18~20 LRSS . K 200 [20]
Direct injection Subcutaneous tissue
BALB/c / 18~22 ) H‘ﬁﬂ.ﬁ‘ﬁi KE 200 2]
Direct injection Subcutaneous tissue
S N 2 iy
BALB/c 8 22~25 . FAGER s 100 (22]
Surgical injection Fat pad
BALB/c 5 18~22 ELBEEAS B 100 (23]
Direct injection Subcutaneous tissue
- G
BALB/c 8~10 / AR Ut / [24]
Surgical injection Fat pad
BALB/c 4 20 FLBIER BT / (2]
Direct injection Subcutaneous tissue
P NOE TSN [oyiaees
BALB/c nude 4~5 16~20 | ETEA s / [26]
Subcutaneous injection Fat pad
BALB/c 4 / BOFHE BT / [27]
Subcutaneous injection Subcutaneous tissue
S e
BALB/c 4~5 18~20 ETER B,E'HH o 100 (28]
Subcutaneous injection Fat pad
U1 Yo
BALB/c / /  BCTEE b 200 (2]
Subcutaneous injection Fat pad

= oR 2 A S EE

Note. —, Relevant data are not displayed.
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Table 3 Application status of cisplatin in 4T1 xenograft tumor

bR g Y .
Al e/ k) Wi w2 PG R B Fy % it
. o . Initial dose Course of A
Dosages Frequencies Administrations Purposes References
marks treatments
) BR LK, ELE5 dfF2d ol y y bapi ()
Once a day, for 5 days, 2 days off  Intraperitoneal injection Control
TR 1 : U .
2 R W 0.7~0.8 cm 15 d REIIES [
Once a day Intraperitoneal injection Drug combination
1 BR 1% i ) o X1 -
Once a day Intraperitoneal injection Control
1 2K 1K s , " A -
Once on alternate days Intraperitoneal injection Drug combination
H2RIRK JEik X IR ]
2 ~ 3 / [20]
Once on alternate days Tail vein injection 80~120 mm Control
3 B3R f HEIRIJE 5 d 9Kk xR [21]
3 times per week Intraperitoneal injection 5 d after modeling 9 times Control
3 2R 1K FEik %0 o 5K xR (2]
Once on alternate days Tail vein injection mm 5 times Control
- 1% FEIK - 3% Xt -
Once a week Tail vein injection 3 times Control
g B2RIK Fefik RS 9 d 3 Xt (4]
A Once on alternate days Tail vein injection 9 d after modeling 3 times Control
, B5HRIK R ot % e BT -
Once every five days Tail vein injection ~ Y mm 5 times Drug combination and control
3 [(EEPNR/ i TS 5 d o1 d R 24 KOO HE (26]

Once every three days

Intraperitoneal Injection

5 d after modeling Drug combination and control

TE = ARG AR EE  Pe: LMATTR T
Note. —, Relevant data are not displayed. Pt

, Measured by platinum element.
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TE o EARFLARFIFLK s b AR A FLR T BN T 3 mm (AMESAIERR) BIUT 5 o B EEARMT 8 d QUM SHATUNT 120 plse: R EA S

B f AR A R EYI 0, FR A T5% 0™,

1 /NEFUIR UL S L 40 ) Bl 1) AR

Note. a, Abdominal mammary gland and nipple. B, Small incision 3 mm (external and caudal) below the fourth nipple. ¢, Exposed fat pad. d,

Exposed fat pad can be injected with a volume 120 pL. e, Fat pad is allowed to go back to its position. f, Incision is sealed using tissue adhesive.

The pictures are from reference > .

Figure 1 Less invasive procedure for orthotopic injection of breast cancer cells into the mouse mammary gland
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