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Growth and Metastasis of MCF-7 Breast Can-
cer Cells Grafted to huPBMC-SCID Mouse

Sung Hwan Park, M.D., Dong Lak Choi, M.D., Ki Hyuk
Park, M.D., Dae Hyun Joo, M.D., Han Il Lee, M.D., Yong
Oon Yoo, M.D., Ki Ho Park, M.D. and In Soo Suh, M.D."

Department of Surgery, School of Medicine, Catholic University
of Daegu, 'Department of Pathology, School of Medicine,
Kyungpook National University, Daegu, Korea

Purpose: The severe combined immunodeficient (SCID) mice
which lack the functional T and B lymphocytes have been
widely used for the research of various human diseases
including AIDS, transplantation, autoimmune disease and
cancer. The purpose of this study was to evaluate the
huPBMC-SCID mouse as an animal model for human breast
cancer research.

Methods: 5x10" human PBMC (peripheral blood mono-
nuclear cell) were injected intraperitoneally in 18 SCID mice.
Adter 24 hours, 2.5x10°, 5x10° and 10x10° MCF-7 human
breast cancer cells were innoculated subcutaneously in the
right flank of each of the 3 groups of 6 huPBMC-SCID mice.
Results: 4 subcutaneous ecchymosis (2 perioral area, 2
scalp), 1 splenomegaly and 1 hepatic embolism were found
during the 20 weeks after the injections. The growth of tumor
xenograft was identified in 14 of the total 18 huPBMC-SCID
mice, and the growth rate of the tumor was proportional to
the number of the innoculated cancer cells. Distant metas-
tases were found in the retroperitoneum, kidney, pelvic
cavity, omentum, perisplenic area and regional lymph node
in 50 % of mice, but not in the lung and liver at 20 weeks.
Conclusion: In summary, the huPBMC-SCID mouse was
expected to play an important roles as an animal model of
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human cancers including breast cancer. (Journal of Korean
Breast Cancer Society 2002;5:273-278)
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ARG Bo ATl FELAZA 2ol ol $¥w
ek aEy FZFE A3k A A (myeloid), A&

TAl(erythroid), &+ A A Al E(antigen-presenting cell, APC) 2!
AL A Z5A) A E(natural killer, NK cell)oll= dgko] gl

Ao g 4# A rh.(I) athymic nude mouses
¢} Aol Al Taylor-Papadimitriou 5(5)< estrogen 2]EA]
AAA-S Kol MCF-7 < AEF2] 7%, nude mouse
ol] ©]4}gt & hormone implantE A-§E ol = human tu-
mor xenografts 277} o]®dth3 ¥}913L, Price®} Zhang
S dEEe] A7F G AlZESF(human breast cancer
cell line)E-2 nude mouseol|4] mouse mammary fatpadE A
9|3k thg FHollA = & AekA] g5on] MDA-MB-435 All
EFE AL v T AT s AlxFoAE A
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198813 Moiser -5(8)9— SCID mouse®l] ¢17F & oA}l
“F(human peripheral blood mononuclear cell, huPBMC)E &
74 WZ FoIdk ¥, mouseol] 0|4 917t Y= It 5
MY Eol Bk 5l whx gl 2R ZANTES Bl

e} o]l huPBMC SCID mousei= ¢ ollA] <l
Yz o] W] uh-2-S WEsl=dl nude mouse & ©|]
A7 e BE A7 aug 0% QA6 e =
o 4 & slke A7 Qo)
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1) huPBMC Y= H

A7yst AdollA o4& leukopack 4 cc®} S 9k9]
Hank’s balanced salt solution (HBSS)= 2 42 & 50 cc
centrifusion tubeol] ©|2] FH]3HE Ficoll-Paque (Sigma, St.
Louis, USA)%Y 12 cc 9ol A 3] &8=E3r}. Centrifusion
tubet= A< YA He] 7)ol WL 2,000 RPMoN A 30527+ ¢
A A EE wbed] ASHS HF $ buffy coat
layerE pipetoZ A 3] wholFo] Zgkt}l RolA HEE
< HBSSY o & 23] Al¥ &= E—a] A]Z]3(1,000 RPM, 10&
2y 2 cce] HBSSol| & 44L& &
tubedl] WE Y 7+ o

50 ul< 1 cc Eppendorf
k9] trypan blue§Z} 4101 4] he-

mocytometer® A E59} viabilityS &elslolct. £el® 9l
7hak 28 Ak el T (uPBMC)E 4] SCID mouse ¥ whel
F 5x107 cell®] E7) ooz FAs}y

2) MCF-7 &H|

kel A|EFE MCF-7 (ATCC, Manassas, USA)S fetal
bovine serum 10% (Gibco, Rockville, USA), penicillin %
streptomycin (Sigma, St. Louis, USA) 1%7} =HE5& W&
RPMI 1640 (Sigma, St. Louis, USA) uljokoHo] Fo{3)+= il
ok &70oll 3 F BEAAZ & 5% CO2 ¥ 37°C 7}5ulok
710lA ZSAAZ ) wlek 38 Aol MCF-7 cell&2 37°C
0.25% trypsin 2. 2 * 2|8l HBSSY o & 23] A%gh &
RPMI 1640 #joFoof] Rok

3) SCID mouse Z2|

A% 6F HETA 20 g BAE) female CB17 SCID
mouse (Charles River Laboratory, Wilmington, USA)&= <]
9} 2t specific pathogen free (SPF) room, autoclaved
microfilter cageoll4l 7|92 autoclaved food pellet %
ultraviolet irradiated waterS Wt EE A|&L hepa-
filtered lamina flow hoodollA] A]dds}lom], A&S upxl
SCID mouse™ methoxyflurane &% wFH % cervical dis-

locationg A2, 22 gl "o A5E Agich

4) Tumor growth kinetics study

Female CB17 SCID mouse 18u}gloll 7R 5x10
huPBMCE &7 Ul FACh 24417 A1 & 6nfel4 3
TOZ U3 tuberculin syringeE AH-83}0] 0.2 cc RPMI
1640 mediumoll & 2.5x10° 5x10°, 10x10° MCF-7 cell
S 1, 2, 37 Z+72+¢] SCID mouse 2% 78 3]s} =2]
o] ZA}slo] oAl Oilil— Vernier caliper® vlj5& £<9F 27]
£ Z2Asl9lon, Ad 2050l SCID mouseS EF 3 }V]
A 24 AES °él Lok Aol & It FF

a2 a2
Hol>xZel2 (mm*<] %%L%

—?—”JJ_L.

(tumor volume) ZJAH
A XO0))

5 84 #¥

E7) A2l SPSS 9.0 versiond ©]-3F two-way ANOVA
tests Aol AR G948 AAs )

e o}

MCF-7 cell ©]43t 370 ¥+ 2+ 6n}2]4 huPBMC-SCID
mice % 177(2.5%x10° MCE-7 cell ©]4])ol|A] sulz], 27(5%
10° MCF-7 cell ©]2holl A sula], 37(10%x10° MCE-7 cell
o] Aol A] 4ule] T AA| 14u}e](78%)oN A FFo] Agkct.
ZoFol At 14nle] F Al 750l 1704 HFHOZ (v}
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7b F31, Al 155 2764 AAnde g 1uie]z} Fol
A, AA 18vte] F
v A B 12uke|gleh 3 A 1sute] F Fkel
kA ok amteloll A Al 1450l 27 19}e]7} hepatic
embolism with hepatomegaly 2, A| 10570l 37 1u}eg|7} |
oz ek 3 9] dnpel2%)elA et wEd
(perioral ecchymosis 2, scalp ecchymosis 2)°] =3
% b 1upelollA] ¥]%E v (splenomegaly) 7} VHEFSETE.
huPBMC-SCID mouse®] 3 A& I|slel] o]Ax
MCF-7 cell mass®] A2 2 8 379 2% o|4 3F, 17
o A% o4 57 F3e) JAAE ALk huPBMC-
SCID mouse 7+ 7|9 Fok A4 vhFabA veby
owl, 7} T HF FFNIY F7HE ol4H MCFT cell

007 . .. Group 1 -

—e— Group 2
4004 -4 Group 3

Tomor volume (mmz)

Weeks

Fig. 1. The mean growth curves of MCF-7 cancer mass (mm’ in
volume) in 3 huPBMC-SCID mice groups are shown.
Group 1 = 2.5x10° MCF-7 cells injected; Group 2 = 5
10° MCF-7 cells injected; Group 3 = 10% 10° MCF-7 cells
injected.

Fig. 2. The MCF-7 cancer cells grew in the right flank of
huPBMC-SCID mouse (H & E staining, *100).

Fopa el Halsw 2072 4YL

Fig. 3. The MCF-7 cancer cells metastasized to the kidney of
huPBMC-SCID mouse(H & E staining, *x400).

Fig. 4. The MCF-7 cancer cells metastasized to the tail of the
pancreas of huPBMC-SCID mouse (H & E staining, %200).

Fig. 5. The MCF-7 cancer cells metastasized to the omentum of
huPBMC-SCID mouse (H & E staining, *200).
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Table 1. Location of distant metastasis.

Distant metastatic sites No. of SCID mouse

Retroperitoneum
Kidney
Pelvic cavity
Perisplenic area
Peritoneum
Omentum

—_— e = = N DN OO

Regional lymph nodes

mass®] Foll whe} vl AAEEE B0} FAH
A2 I THP>0.01)(Fig. 1).

Zopo] A 1ankel E 17elA 2ukel, 2204 3wbel,
370014 2uke] 5 AA| kel (50%)A] LA Hoels} &al
oAk w3t g} o] Rl Fokol AuA 2 17 1
npglel|A] 57} Hol7b ERl= et 94 Aol vhehd
Holk o)Al H_ﬂoﬂ Zoko] ztelH A 94 Holr} &=
7919k T8} o)A F-41e] Foko] A ok 16E &
x| F87ko] gol|Z 74 wokom, A4 26, EWH 24|
59 Ao 7kt #|¢] Aol A EA] ekekek(Table 1,
Fig. 2~5).
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SCID mouseol| 4] DNA dependent protein kinase (P*)
catalytic subunit gene®] F& HYA TAHo|Z <lslo]
DNA double strand repair defect®} V-(D)-J gene recom-
bination defect7} VEF 3L &3 PP 255 7h4H) (29
e o2 o] 3 A4 (ionizing radiation)ol] sk z}
%14 (hypersensitvity)e] #AE1, T2 B AZFS] welg
T AoE Fubglth(10) o|Eld EASE Q3] SCID
mouses TZL& EE o]Z7F QMAE 1l 27 o] Aok H]
24 oh 7% We g vehie A9 T W B YT
£ o]¥HFe huPBMC-SCID mouset ™89 A4 8ld (im-
mune hemolytic anemia), &=$}7] A3}, ]2, v,
7FA 3}, graft versus host disease (GVHD), host versus graft
disease (HVGD), EBV-induced B-cell lymphoma, 4 G-©]
vebd ¢ ko) dHA vk w3k 5% olske] SCID
mousedl| A& AFHZF2] 7]5 3]5o] vebd = 3o
(leaky SCID mouse), ©|# o-?—Oﬂ-‘—‘- huPBMC-SCID mouse®]|
Al GVHD7} Uebd 7hsAde] 2 2R By ekl

B oA e A7btxdEHtkal 4t (human PBMC) 5x
107 cell®-& 57 o]Adt ¥ 2057+ #He 18vielg
huPBMC-SCID mouseol| 4] I3} HHEE 44(22%, & F
91 9 ek e 74 2oy} shelsigon g

g AR Se] 2 1o 5o o]l whE W vhg
o] Ueteh =3k AA 18vte] F AF oz Qg 209
A E£4o] whAste] SCID mouse”} ZHedoll= vi-¢- <k
3to] golxldr). U Aoz o’ Ad A &
A3} huPBMCE| o] 4ol g el ARukg-2 Agle] 4l
#FA4e A E4F A2 ohgleh
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A Foll= &% human immunoglobuling 73
dHA ek (12) B ® FU3}F huPBMC
= Fo12}, SCID mouse AHA|2] WHIEA A
Soll wheh 49 ol E bz A2
AR AR AEE vlasly] 993 £53 Solle
B2 ol#gol vt HuEdch3) £ AFedAE
SCID mouse 1u}2]ol] 5x10" huPBMCE &7 J&2 Soi3}
Pe=dl, William 59 A58 97 A= A%
9l A= SCID mouse 19}elol] # 4 2x10° huPBMCS &
oz Fol¥ A Algksta 9k

I EEEA A UeEl= MCF7 AlE5T nude
mouse©l| 4] 17-estradiol pellet= 3|3} wj2}s}o] Fojsld T
whg] sl Aoz delA k(14 B oA SCID
mouse®] & G2 el o] 43 MCF-7 celle S22
Fof glol 78%.9 %& Bk AL Adleh Loy
MCF-7 cell& ©]A SCID mouseollA] estrogens o3}
W g A% ST RAN A8 220 3Y 4
Je Aoz A7}, A= MCF-7 tumor xenograft™
o|AEl Fok AE o Z7of wldsle HT FUdHI] Y
2% Hedon} EAE 4L 9tk >001).
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gl T kel (50%)ell A FuA, A 9 bt Sl (14
Aol7k yebstow], wdk o] F-fjefl FgFo] vehiA
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A GAEY AL WA 2AEA huPBMC-
SCID mouse?| 7} & TAR A7 AZF AFe] A
%, SCID mouse Z+ /A9 Q17+ ¢tA|Fol] thgh AF A}l
A EZA A E(murine NK cell) 52 4 vh-g A%, Zut
%9l DNA repair pathway defectol] 2|3+ SCID mouse A}A|
o FAA W 71 B84 ToE U3 AY Ane
ARt 7153 AP FF Sol AXE L Uch918) £
TollA = o]4H Fok AlE o 279k BAIYle] SCID
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HATE A SETS Hlashs AL Ao Holehi
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gy a3 BPlA M T3 a4t Fok A o
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1 A e B8 A7 "HEZFY AR dAEA,
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=
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