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Affinity for 'Co-Vitamin Bj; by a Wide Histologic
Variety of Tumor Types in Mice

Myung-Hee Sohn, M.D."*, Soon-A Park, M.D.', Su-Hyun Kim, M.D.
Gyung-Ho Chung, M.D.** and Chang-Yeol Yim, M.D.>*

Department of Nuclear Medicine’, Diagnostic Radiologyz, Internal Medicine’,
and Institute for Medical Sciences’, Chonbuk National University Hospital

The search for tumor-avid agents for use in nuclear medicine imaging is an ongoing field
of importance. The purpose of this study was to determine the affinity for radiolabeled vitamin
Bz by a wide histologic variety of tumor types in mice. Seventeen different types of tumor
were grown subcutaneously in female Balb/C or Balb nu/nu(nude) mice. When the tumors
reached about 1 cm in diameter, mice were injected intraperitoneally with Co-vitamin Bya.
Twenty-four hours later, the mice were sacrificed. Organs and tissues were removed, weighed,
and activily .per mg determined by gamma counter. Values represented cpm/mg tissue that
was normalized to 20 grams body weight for each mouse. A wide variety of tumor types
showed significant uptake and concentration of Co-vitamin By, as evidenced by tumor:tissue
activity ratios. For many tissues of great importance in terms of background(bone, muscle,
blood), the tumor:tissue activity ratios of uptake were high. These data strongly suggest that
further efforts to evaluate the utility of radiolabeled adducts of vitamin B, for clinical use in
oncologic imaging are watranted. (Korean J Nucl Med 1998;32:89~-98)
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1. MZ=

o]-2-8 A|EF American Type Culture Collec-
tion(ATCC) 2.8 2e] Fslgic) = 5 NIH/3T3/
BPV(BPA) AX+ vt fEb|die] #efeta Dr.
Morton 2 & HEe] 7]Euk2 7o & Bovine Papil-
Joma Virus(BPV) §-Axle] wisiEolEZ Filsin

9 plasmidZ A3Z NIH/3T3 A Lo °é§l. 33 A
21 Rolek . Al 2!5 ATCCellA] AAE wiedHel

A cheles 2o Mosglag zekom 377, 8% CO;
2 §AS)E alek7]olA] siekstelel(Table 1).
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Table 1. Cell Types Used

. L Mouse  Growth )
Histology Name of tumor Mouse of origin injected  charact* Medium
1 Transformed embrynic NIH/3T3BPV(BPA) Swiss webster Nude M DMEM+10%HSS
2 Embryonic MMSV/3T3 Balb/C & Nude  Balb/C M DMEM+10%HSS
3 Myeloma XS63 Balb/C Balb/C S DMEM+10%HSS
4 Trmasformed liver BNLIMEA.7R.1 Balb/C Balb/C M DMEM+10%HSS
5 Hepatoma Hepa 1-6 C57L Nude M DMEM+10%FCS
6 Renal cell adenoca RAG Balb/cd Balb/C M DMEM+10%FCS
7 Melanoma Cloudman S$S91 clone Balb/C X DBA Nude M F-10+15%HorseS+
M-3 2.5%FCS
8 Sarcoma CCRF S-18011 CFW Nude M DMEM+10%HSS
9 Transformed con. tissue NCTC clone 2472 C3H/HeN Nude M NCTC+10%HorseS
10 Neuroblastoma Neuro 2-A Stain A albino Nude M DMEM+10%FCS
11 Transformed myoblast G-7 Swiss Webster Nude M DMEM+10%HorseS
12 Squamous cell adenoca KLN 205 DBA/2 Nude M DMEM+10%FCS
13 Lymphoma B-cell A20 Balb/C AnN Balb/C S RPMI+10%FCS
14 Lymphoma T-cell RAW 8.1 Balb/C Balb/C S DMEM+10%FCS
15 Lymphocytic leukemia L1210 DBA/2 Nude M DMEM+10%HorseS
16 Medullary thyroid MTC-M Balb/C Balb/C S RPMI+10%HorseS+
5%FCS
17 Osteogenic sarcoma UMR-108 Sprague Dawley rat Nude M DMEM+10%FCS

* “M” designates monolayer, “S” designates suspension

Table 2. Tissue Distribution of *'Co-Vitamin B> and Tumor/Tissue Ratios in MMSV/3T3 Tumor Bearing
Balb/C and Nude Mouse

Radioactivity* Tumor/Tissue Ratio
Balb/C Nude Balb/C Nude
Tumor 74.1+17.0 113.0x13.1 1.0 1.0
Kidney 152.7+67.4 199.9+46.4 0.5 0.6
Liver 78.5+20.7 113.8+8.0 0.9 1.0
Spleen 38.6+6.4 58.3+4.8 1.9 1.9
Bone 14.1+1.9 26.8+5.8 53 42
Intestine 2724954 70.0+9.5 2.7 1.6
Fat 67.6121.4 113.7+8.1 1.1 1.0
Muscle 75+£13 126+1.7 99 9.0
Blood 19.1%2.6 283184 39 4.0
Pancreas 118.8+17.3 1525+15.6 0.6 0.7

Differnces in distribution of radioactivity and tumor/tissue ratios between nude and Balb/C mice were not of
statistical significance(P>0.05). * Values shown represent cpm/mg tissue that was normalized to 20 grams
body weight(+s.e.m: standard error of the mean).
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1}

MMSV/3T3 £9k& FA)F Balb/Cs} F+E nl-$
29| ulzolld Eo 9 AAzA o)A “'Co-vitamin
B9 AR E 2zhe] Aol & Kot FAIRA
dele glgler S =] WaselE A
71| A ALl vlgzste] F- FAtolell whAs 22
o}z gl rh(p>0.05)(Fig. 1, Table 2).

ol EIRW 17 7o) AR o 229 3§
wle] ZEoFol|A] YCo-vitamin B8] ctiekdt &Ho]
glck(Table 3). 4T EGMTC-M), BE s}
Z(A-20), FYE(Clone M-3)el]4"F MMSV/3T3
Zokot vlasle] HA Al FAEH 29
= olgdch el VA FofellAE MMSV/3T3
o} vlste] L oo A HH= e &
3] wo]4uldHBPA), 7Fd(Hepal-6), FH
(UMR-108), AFHF(NCTO)ollX& 2A 7ol
a eluAl L AHE Hrkp<0.05). B4z

Z ooy

12 4
B Balb/C
E Nude

Ratios of Tumor/Tissue

Kidney Liver umor Splesn

ol A% *"Co- vitamin B»9] vlekst &24g 2¢ch
(Table 3). 53] 1A Fofoll ule] < 2-10 wWi7}A]
tlokstA] F-2 vitamin B1,9} 3 o] glglon] BE
A7) FollA 71 2 WAAe 48 HAE, o
2 7to.g A wlo]4ui4dHBPA), §F(CCRF) 7}
AAFAJMTC-M)E FAE vhg-29] Zholl Ak
7 98 B(EATH g9 9P BF & 94
% At
okt B4z el vl A4=AS 1A o
g Hal Aol YA o] F ALY
B 220 ZAY E9%T BYYIEA-20)
| EA%Z(Clone M-3)& FAE ul-g-2ol| A= B
F7oll ] Fokdl A=zl AFHu7d 24FH
o) JA YgkeHTable 4). 2445 HLMTC-M)
WFE& FAE npS2olld e Fokel FA-E HUA
Fol A4dzze] whabge] vle vlaE B9
ZoF ZAo] vl H9w BYUIE(A-20)7
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Fig. 1. Ratios of radioactivity of MMSV/3T3 tumors to various tissues for Balb/C and
nude mice: The pattern of the tumor:tissue activity ratios in the Balb/C mice
was essentially the same as for the nude mice. Error bars represent the standard
error of the mean(s.e.m.). P values were calculated. There were no significant
difference between Balb/C and nude mice for all tissues.
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Table 4. Ratios of Radioactivity of Tumors to Tissues in Various Tumor-Bearing Mice

Kidney Liver Spleen Bone Bowel Fat Muscle Blood  Pancreas
MMSV.B 0.5 0.9 1.9 5.3 2.7 1.1 99 39 0.6
g;f 0.4 0.9 2.0 6.4 24 1.5 11.1 3.6 0.9
IMEA 0.2* 0.7 1.7 5.3 2.2 1.4 8.6 34 1.0
KLN205 0.3 0.9 1.9 4.6 2.7 2.1 8.9 3.4 1.1
RAG 0.1 0.8 20 4.3 247 1.7 10.6 43 0.9
0.6 1.5 30 6.3 3.5 3.8 11.9 49 1.7
EE’QF 0.5 1.5 3.0 75 3.5 4.8 12.7 5.6 1.6
0.7 1.4 2.9 5.6 4.0 35 12.5 6.3 1.5
I;fgl’gé 05 12 22 5.1 29 2.7 105 46 1.3
03 0.8 1.5 3.2% 1.9 2.1 6.8 3.0 0.8
a7 0.2 09 2.3 6.1 3.7 1.4 9.6 44 1.0
MTC-M )
420 0.1* 0.6% 1.3* 3.7% 20 1.2 6.4* 2.5% 0.7
0.6 1.2 2.1 5.7 25 2.6 10.5 3.6 1.2
Neuro2A 0.5 09 16 49 19 15 9.0 42 1.0
RAWS.1 0.7 1.3 20 55 3.3 4.0 104 45 1.1
UMRI108 0.6 1.2 24 4.6 3.1 1.4 10.6 50 1.3
NCTC 0.2 0.5% 1.2% 2.7* 1.4 1.1 4.8* 1.6* 0.6
Clone M-3

The tumor to normal tissue ratios of activity were significantly greater in various tumor-bearing mice than in
MMSV/3T3 tumor-bearing mice except for A-20 and Clone M-3. Calculation are based on data shown in Table

3. *p<0.05

GellA FFE %“}*—«J vr"ﬂ“‘ BEAW Fofo]
aEE ”‘745101 Aew Q1A% 7] BiAbsT) v
23k Aol whabs-g Moy F9lom o]E “'Co- vita-
min Bi»2) MMSV/3T3 Fokn} 74427} 22} 74.1
+17.0, 78.5+10.7 cpm/mg tissue(F57] 20 g2 &
FE3h olx, 7he] Fokd) A=z el AFul7}
0.9¢) ZAutel= A Ux|ehe 4ol rk(Fig. 2).
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Fig. 2. Scintigraphic image of MMSV/3T3 tumor-
bearing Balb/C mouse: The ventral image of
MMSV/3T3 tumor-bearing mice was obtained
by gamma camera 24 hours after intraperi-
toneal injection of Co-vitamin B2 Image
was of 1 million counts. The tumor are evident
as a focus of morderately increased activity
(arrow). Uptake in soft tissue and viscera is
also apparant.
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