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In Vitro Study of Tumor Seeking Radiopharmaceutical Uptake by Human
Breast Cancer Cell Line MCF-7 after Paclitaxel Treatment

Joon Young Choi, MD.,, Yong Choi, Ph.D., Yearn Seong Choe, PhD,
Kyung-Han Lee, MD., and Byung-Tae Kim, MD.
Department of Nuclear Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: This study was designed to investigate the cellular uptake of various tumor imaging radiopharmaceuticals
in human breast cancer cells before and after paclitaxel exposure considering viable cell number. Materials and
Methods: F-18-fluorodeoxyglucose, C-11-methionine, T1-201, Tc-99m-MiBl, and Tc-99m-tetrofosmin were used to
evaluate the celiular uptake in MCF-7 cells. MCF-7 cells were cultured in multi-well plates. Wells were divided into
DMSO exposure control group, and paclitaxel exposure group. The exposure durations of paclitaxel with 10 nM or
100 nM were 2 h, 6 h, 12 h, 24 h, and 48 h. Results: Viable cell fraction was reduced as the concentration and
exposure time of paclitaxel increased. After 10 nM paclitaxel exposure, the cellular uptake of all 5
radiopharmaceuticals was not reduced significantly, irrespective of exposure time and viable cell fraction. After 100
nM paclitaxel exposure, the cellular uptake of all 5 radiopharmaceuticals was enhanced significantly irrespective of
viable cell fraction. The peak uptake was observed in experimental groups with paclitaxel exposure for 6 to 48 h
according the type of radiopharmaceutical. When the cellular uptake was adjusted for the viable cell fraction and
cell count, the peak cellular uptake was observed in experimental groups with paclitaxel exposure for 48 h,
irrespective of the type of radiopharmaceutical. Conclusion: The cellular uptake of F-18-fluorodeoxyglucose,
C-1T-methionine, TI-201, T¢-9m-MIBI, and Tc-99m-tetrofosmin did not reflect viable cell number in MCF-7 cells
after paclitaxel exposure for up to 48 h. (Nucl Med Mol imaging 2007;41(5):364-372)

Key Words: F-18-fluorodeoxyglucose, C-11-methionine, TI-201, Tc-99m-MIBl, Tc-99m-tetrofosmin, paclitaxel, MCF-7, breast
cancer, cell viability
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deoxyglucoset

radioactive hexadecylphosphocholine,g)

platinum-based agent,g) gemcitabine, 10 cycloheximide,n)
bleomycin'’ 2] g9 o) 4417 Ei 24N 7 B A) FF
AZoMel HAZ Frtsles Ao 9484 Aok Te-
99m-MIBI¢} TI-201% cycloheximide$}t bleomycin®l] 244]
ZF eEA AE NESZ BAE AV AM T A o] 4F
7t 7Y AT TAL WA WA o) ek E el Te-99m-
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1. AlZaj<f

MCF-7 M 2% (Korean Cell Line Bank, Seoul, Korea) ¥
5% fetal bovine serum, 100 U/mL penicillin, 100 g/mL
streptomycin, 584 mg/L L-glutamine, glucose 2 g/
gk RPMI-1640 ) A) (Gibeo Industries Inc., OK, USA)
£ AME-3Fe] 100 mL plastic culture dish(Corning Inc., NY,
USA)oll A vl stk A EE= 37C 259 5% COE 3%
S 7HE 7] Aol A A ek7) (Water-Jacked Incubator
3250, Forma Scientific, OH, USA)olA  wjkalaic),
Subcultures= 1Yol 13 A3t

/H]J“’Ve] Oﬂ ARERE HAPgoleoE 2 F-18-FDG(cyclotron
22 A A4, C-11-methionine(cyclotron ©. 2 &3] A4,
T1-201(Korea Atomic Energy Research Institute, Daejeon,
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Korea), Tc-99m-MIBI(DuPont Pharmaceuticals Company,
DE, USA), Tc-99m-tetrofosmin(Amersham ple, Bucking-
hamshire, United Kingdom)©I%th. Paclitaxel(Tocris  Bio-
science, MS, USA)S 1:102.2 3|4 % dimethyl sulfoxide
(DMSO, Sigma Chemical Co., MO, USA) &4 I},

BALANF HHE Qo] AR AFEE 12 oh

A% A7FEA v DMSOE 48A17F 224171 DMSO
EIES 3 padlitaxel =& A7 7FA= 5709 paclitaxel

. T
L& AgF0 7 o]FojHY MCF-THEE subculture & i, 2+
well &2 mLe] 4232 7k 3709 12-well plate(Comning Inc.,
NY, USA)ell ¢ 1.0 x 10 el NS 7} wellol RPMI-1640
WA 1.0 mLet §A Yo 2 mAu o)A uf st o,
2-34 5 °F 50-60%9) confluence® EQ W, 12-well plate
ANA WA E E5 Zo}eil, vlE o]olA 479 wellel 10
nMe] HEE 10 uL9 paclitaxel€, & 4789 well ]: 10
nL < DMSO%"%‘% 2tk o] T 24AI7E FHo thE
welloll 10 nM©] ¥ =% 10 uL 9] paclitaxel S ¥t} o] ¥

12417 Holl & & 47H wellell 10 nMeo] H =2 10 uL9Y
paclitaxel & ¥ 8lt) o] & 6417 Hol & g & 47H wellell 10
nMo] %2 10 pL 9 paclitaxel & 2w}k o] & 4A7F H
o = o 47 wellell 10 nMe] H =2 10 LlL-J paclitaxel
YA o] T 2AZF Hell 7k AFF 409 well 5 3709 =
FENE A RES E3 AT T A

st AMEHHTE dolrte s aqlvt whalg ol ok
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AN S 7]F O paclitaxeldl] w&F A7+ ZhzF 2417}
6A1ZE, 12A127), 24217, 4841 7o) R 21| paclitaxel & Hol+
o AHE3 DMSOS) FFS 1) 913 DMSOS) wZ A7+

4821 7o) At
WA O obES FAT 7b welldlA WA E o] Zhz}
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5-mL medi-tube(Mediland, Seoul, Korea) 2 %7t} o} &
Z+2te] wellS 500 uL9) cold phosphate-buffered saline(Sigma
Chemical Co., MO, USA) 2.2 2 83 H o] wjx]|7} 9=
Z+7+9) medi-tubeZ %%tk ZF wellell 500uL8) Z2HF2 ¢

& F 587 AWM £ H. FeE e (Axiovert
135, Carl Zeiss Inc., Jena, Germany) .2 A E7} HolA 9]

= 2] #1517, MEZ S medi-tubeE ©15 EZth 500 uL Y
F5E vl 7 wellol] & F, Hob e AEE o] Hofl 7
F7F 5o 9= HER o] U medi-tubeZ 7H2t Atk o]

A AER 3 i AEEE 712 medi-tubeZ automatic gamma
counter (1480 Wizard, PerkinElmer Inc., CT, USA)ol|A] |
AP elekE el @ YE+= photo peak® WEI, 20%9
windowd A ¢ H, 7} tubedl] tatd 1027 AlF3t 3t Al
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100 nM &) paclitaxel®l EH?S}OE] 7o v o g Ad g
Ao, Zhz AL e kg tiEted 99 APe ke
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&2 6719 well(DMSO 482)7F

blue ‘5’53 HE& /‘}%5}%’«‘3}.19 7zt well?] MEE trypsin
EDTA £ (Sigma Chemical Co, MO, USA)2 & EaA
21 H, SAE (1200 RPM, 58%) 8], A=dE A A8
phosphate-buffered saline 500 pLZ tA] 2% £%3s}9t}
0.8 mM®| phosphate-buffered saline®2 3A¥ trypan
blue &< (Sigma Chemical Co,, MO, USA)& *ﬂi et
#F1:12 23 5 158 Holl, hemocytometer® F24 0
T A" 2 A GAEA o2 Aol gl AEQ A
&2 Adstanh F AgE AEFE 1007) o)ie) HEE
Aalatdel 10 nM 2 100 nM 9] paclitaxelell ste} z+2h 5
3 22 o ARSAY, Hauke At
AEAEEES TAZA Ui o= AXY BER
B oM, HACokE HA S S HEHNETEER o,
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4. Bradford protein assay

Paclitaxel®] 5.9t =& A7kl W& MCEF-7 AE5¢] Wsls
Yolr7] $13}4, Protein Assay Kit(Bio-Rad Laboratories, CA.
USA)E A3l Bradford protein assayE A8 abgich'®
Background, 0 g/mL, 1.25 g¢/mL, 2.5 g/mL, 3.75 g/mL, 5.0
g/mL, 75 g/mL, 10 g/mL2] hovine serum albumin &%
A& 7 2 2704 F 200 pL7F H %2 96-well plate(Corning
Inc, NY, USA)d| ¥tk WEZolA BAFe] 9 wiap
dojekEo] FoH A E E—Q” 7+ 2170 9 medi-tube
(triplicated ¥ 159 s 9 659 AL E 294
5<¢ 5 BSA 2FFA <ol TRHEEF I £3L 43}
o 7} medi-tube F 27} wellol 24Tt ©]o}A phosphate-
buffered saline & 7} welld & F97} 200 pL7} S5
5 FA3AY 25348 BSA £9 2 AP70] Folg)

= 5E wellol 50 L9 dye reagent 24L& B & &

£ 7 500 nm®) ZESE 7F Fluorescence Microplate Reader

(Spectrafuor Plus, Tecan Co.,, Austria)E 3 =& =43}

EEIZAL o] 2319 7 welld] @A S AT
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10 nM % 100 nM$) paclitaxelol] thdtel z+d 53 722
z =

oz AgsEom, 239 el AFe Pael 4 ¥
9 weEAzk] ME YRz E JUAESE UELE
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5. EAEA

7Zr AgAtole AE TR AW EFE BT E)
7] 989 Mann-Whitney U testE AFE-34 o p € 0055
SAAHCE Fositty ST 59 A= HE + &
T EA ST
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1. AEA RS

DMSO & 2+, 10 nM 2 100 nM9] paclitaxel =&
AgZo Al AE AEZL HE&2 Table 134 2t} 10 nM#
100 nM 9] paclitaxel =& A8 AE A& 25 1
Zaol Hjste SAHCE 11—-45}7%] 7= AHp € 0.05). =
paclitaxel 57 248 k& ]7“’] A4E MCF-7 A
X9 AE M EHE°] DMSO = EHE—ELC’H v]3to] Zha
3t

Table 1. Viable Cell Fraction Calculated by Trypan Blue Staining.

Group Vidble cell fraction (%)
DMSO control 910 + 1.74
Paclitaxel exposure 10 nM 100 nM
2h 87.1 =+ 357 860 + 575
6 h 837 + 492 793 + 795
12 h 815 + 722 740 + 6.06
24 h 78.2 £ 9.09 64.9 + 6.64
48 h 758 + 11.2 54.7 + 6.36

2. Bradford protein assay

10 nM 2 100 nM®} paclitaxelol] tjétd 7t = 2 =&
Akl mE gzl E GoiAl g HiEES
9 2t DMSO =& U2+
of Az, Fog FAF Aole flAth bt

, paclitaxel =

100 nM paclitaxel®] 48417 & A7 o E A4d S
of H3lY EAFCRE {5t AhAEFTT BAFHAT

(p < 0.05).



Table 2. Relative Cell Counts by Bradford Protein Assay.

Group Relatfive cell counts (%)
DMSQO control 100 + 4.10
Paclitaxel exposure 10 nM 100 nM
2 h 100 + 2.21 104 + 7.07
6h 973 + 422 101 + 6.26
12 h 102 + 527 102 + 109
24 h 99.3 + 3.61 965 + 8,55
48 h 97.8 + 559 648 + 133

3. F-18-FDG 4343
0.37 MBq®] F-18-FDGE 2 wellol FoJ3tx <42 DMSO

& U3 10 nM 2 100 nM paclitaxel w2 82 £ =
ofFjd] 43E, ME AERER TAT AE A LA ute]

A
izl e Fojakin) JoiAdH &S Table 34} 7t}
10 nM paclitaxel ’c2 AP DMSO =& 373 9w
dtod Ao 9l MEulgo] Taln %%6}1 F-18-FDG
A go] & HEE Holx dUth AE Alwnleg w3
el gk R e JoldH s & WalE 2ol
RRom, Q3H thFl 313}04 ~16% A& F713H3itt.

100 nM paclitaxel =& H¥@&
H] 32 5}
F-18-FDG Aj# &o] Al7tel uwle} F71sle], 4A7 w5
Huizkel iz vl 20w 4#AE Z7HE Rad A
AR WA Foav) 4R w54
of wel F-18-FDG A3 &°] S718l9.oH, 4847

gob g A

Table 3. F-18-FOG Uptake after Paclitaxef Exposure.

HEA Q) Padlitaxel MA1 2 FELMEFO HAHI00E 45 Big

0%

A A 285809 S7HE JERAATE

4. C-11-methionine A5 ¥

0.74 MBqQ C-11-methioineS Z} welld] FoJsty d&
DMSO =& %+, 10 nM 2 100 nM paclitaxel *& 29
9 F TPy JHE, A AZHEE WA AE A

Eo e thxtol] th3h Fof ] Ath4dF &2 Table 4

=

o} 7t}

10 nM paclitaxel =& 287 DMSO =& &2+3 W)
st Aol e Mxvlgel FAFAE By C-
11-methioine 4#-&°] 24A7F L&37A & HIEE Ho)
A gekon, 48A7 EEAAE Uz iy 17w F7ts)
Ak A= AEZN &2 7S FAFgH JUdFEE 2
MBS HolA orgton, AT kEAAE T div] 2
W 4= F7Heka

100 nM paclitaxel =& 2@+ DMSO =& iz
vlwate] Aol e AN o] ZAaE Byl C-
11-methioine A #&°] Z7Fle= Z48S B0, 6A7F =
Zol A Fghe o] Fo =g v 28M9 A& TS
Horh AE AZugR A Fozdn JudFess
wE A7) Z71ol whe} C-11-methicine H# &2 = Wf‘ﬁ

om, ANZF FAA Higkl 359 7S UeEhi g
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5. TI-201 AAALR

0.19 MBq9] TI-201%& 7+ wellol] Fof3t2 A2 DMSO =

10 nM Paclitaxel

100 nM Paclitaxel

Group Viable cell No. Vidble cell No.
%lptake corrected relative uptake ratio #ptake corrected relative uptake ratio
DMSO controf 3.36 + 3.87 1.00 + 1.17 3.36 + 3.87 1.00 + 1,17
2 h 3.37 £ 7.50 104 + 236 395 + 4.44 1.25 + 143
6 h 3.30 = 3.86 107 £ 128 375 + 286 1.27 + 991
12 h 3.41 + 217 112 + 7.32 3.88 + 238 141 £ 8.83
24 h 3.35 + 568 1.16 £ 2.00 6.85 = 1.09 2.85 + 463
48 h 303 £ 814 107 £ 296 522 + 105 2.58 + 529
Table 4. C-11-Methionine Uptake after Paclitaxel Exposure.
10 nM Paclitaxel 100 nM Paclitaxel
Group Viable cell No. Viable cell No.
#lptake corrected relative uptake ratio #ptake corrected relative uptake ratio
DMSO control 410 = 456 1.00 £ 107 410 + 456 1.00 +
2h 414 £ 7.40 1.05 £ 1.81 994 + 735 2.56 182
6 h 4.25 + 140 1.13 + 3.56 11.3 £ 321 3.16 £ 861
12 h 413 £ 796 1.13 + 208 10.7 £ 1.09 319 £ 3.12
24 h 409 + 9.58 1.15 £ 2,60 103 + 2.07 3.50 + 675
48 h 691 + 6,78 202 £ 190 6.80 £ 857 275 £ 333
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27 10 nM 2 100 nM paclitaxel & A3z =
Foe] A&, AE AZHEE AT AE A T

AMRre] B zte] e Fo Fiu] FdH & Table 5
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Ld\_ = vEle] TI-201 A& 48217 =37
312 Holx| gttt AE MENEE 243 Ty n
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100 nM paclitaxel =& Hg+L DMSO =& Wz
Hwale Aol Sl AEH| o] ZAFdE Erdy
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Table 5. TI-201 Uptake after Paclitaxel Exposure,

6. Tc-99m-MIBI 44 ¥

0.37 MBq«] Tc-99m-MIBIE 7z} welld] Fofd}
DMSO =& 1z 10 nM 2 100 nM paclitaxel =
9 F FAFNY] AL AE AZNEE VAT
AZoAMrhe] 2ol gt FoAFin] A3
Table 63} 7t}

10 nM 9} paclitaxel ool t)ale] Ao} 9l M EH| &L
<t gt Te-99m-MIBl &2 7~31% AL
7hatanh AE AEZAER WA TR A4S
T 11~59% A= Z7181Y, 24417 mE2 oM AL o)

ol
=
=

=

N
Mo oX a> 2
flo riv mt rlo

B
Oll

Hu o ofy oy

32
S &

100 nM9] paclitaxel Foofl tiste] Ao} 9l MEHE
Faslzel Hlste] k22709 Z7bell whet Te-99m-MIBI A
< S7hstReH, 12417 =& A 2309 3 435
Btk AE A EWER 743 Fojgin) A4
E& ZUretd o 1247 &l A 2l 284 AF

N
—

gy
Fﬂ W oto B

o

10 nM Paclitaxel

100 nM Paclitaxel

Group Viable cell No Viable cell No
0, . 0, ‘
#Uptake corrected relative uptake ratio #lptoke corrected relatfive uptake ratio
DMSO control 22.1 + 4.0 1.00 + 1.82 221 = 410 1.00 + 1.82
2 h 226 + 230 1.07 + 1.07 228 + 630 109 + 3.00
6h 233 + 262 114 + 126 243 + 1.00 127 + 510
12 h 238 + 1.83 1.20 + 907 254 + 3.20 141 + 175
24 h 206 + 203 1.09 = 1.05 303 + 4.02 193 + 251
48 h 213 = 571 1.15 + 3.03 317 £ 173 239 + 1.28
Table 6. Tc-99m-MIBI Uptake after Paclitaxel Exposure.
10 nM Paclitaxel 100 nM Paclitaxel
Group Viable cell No. Viable cell No.
YeUptake corrected relative uptake ratio %eUptake corrected relative uptake ratio
DMSO control 1.14 + 435 1.00 + 3.29 1.14 = 4.35 1.00 + 3.29
2 h 1.22 + 3.12 1.11 + 245 141 + 538 1.31 + 4.31
6 h 1.45 + 297 1.38 + 244 209 + 246 209 + 212
12 h 1.54 + 436 1.50 + 3.65 264 + 125 284 + 1.16
24 h 1.56 + 453 1.59 + 3.98 229 + 535 2.81 + 566
48 h 1.50 + 2.46 1.58 + 2.23 156 + 248 228 £ 3.12
Table 7. Tc-99m-Tetrofosmin Uptake after Paclitaxel Exposure,
10 nM Paclitaxel 100 nM Paclitaxel
Group Viable cell No Viable cell No
0, . .
%Uptake corrected relative uptake ratio %elptake corrected relative uptake rafio
DMSO control 1.29 + 505 1.00 + 4.31 1.29 + 505 1.00 + 4.31
2 h 117 + 276 095 + 245 1.17 + 3.32 095 + 298
6 h 129 + 3.25 1.08 + 3.00 1.71 + 4,10 1.52 + 400
12 h 1.20 + 3.98 1.04 + 3.78 228 + 102 216 + 1.06
24 h 1.08 £ 1.67 096 + 1.64 2.50 + 1.51 271 + 180
48 h 1.1 + 907 103 + 923 217 £ 2.19 278 + 3.09
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7. Tc-99m-tetrofosmin 4323
0.37 MBg® Tc-99m-tetrofosming z+ wello] Fof 8}3’.
< DMSO =% dl&4, 10 nM 2 100 nM paclitaxel
e & TP 438, AE ATHeE uRe *é‘
T AZAMDY gzFe] g FqFiu] AR e
Table 73 7k

10 nM#¢] paclitaxel Tl et Ao}l Y= A TH| &
ZHasbed ¥8te) Te-99m-tetrofosmin A3 & 2 A= A
FHEE WA FoFoy APHFES BF LT =
2714 & WekE Hojz] kst

100 nM$] paclitaxel ‘=2l thaje] Ao} gl A Eu&e 7t
28l Hl5lY paclitaxel A8 2% Te-99m-tetrofosmin
MHAE] Z7HHHoH, 24N 7 RZolA @) 199 =
7V BYTh AE A ZHEE 23 Folghiu) A
S Z7betE oM, B8A A Al 28] 712 Btk

[SRe]
Fed
A

-

il 3

o AT AT GeolN Bol AGEE FAUALE AN

2J¢kEel F-18-FDG, C-11-methionine, TI-201, TC-99 -MIBL
Tc-99m-tetrofosmin® H4FHALE7F 2% AL = 1%

%9 paclitaxel Fo] %= 482170744 MCF-7 Q17-8-11¢
Fo AL AEFE drgsiA] Favhe AL Hal o A
=9 paclitaxel ool A= 571219 WAl o) k& 9] A3
AErE 2 83 Qlglon, I paditaxel Bl s
AE AEY o] raFoln Byl WA orE)
AH#7F 2818 718k
F-18-FDG+= #A 714 &9l

}_
Al bE O 7, S F YOI M EL

A 2

Q% ET g4

% 9 tAF
7 L& o] & Aoltk F, in vitro ‘%‘ in vivo &l A
TS 2] F-18-FDG AHE7hs Axde zry 43
GLUTI13} GLUT3, 18] 2 hexokinase type 112] w&Z7}
% 22 Azto] gty FARET A in vitro AN A
radioactive deoxyglucoset A = A ZORA Eof A 2
AA7E F7beke Ao FRAn™ T, paditaxel S
AREate] BAIZEA] HHE 2 AFE 11T o] Aol A

%E—J pachtaxel g*] QA T A A= H]EH]

o\ ofo

1 T =4 7) A3 sk
F-18-FDG 4#AE7} A58 HS wedain) Qegs 72
o AFE A =b? gokAle] 9§ F-18-FDG 4

Bt

|= 2| Pacliaxel KAl & FUTHEIFC SARIOUZ M5 g}

Z7k9] 714 e Yol AFE AT F-18-FDG 437} Al
zaro] x4 oA 2 hexokinase S #A 7 A
T AR SR XN T ZkA L) F-18-FDG A3
2 BT =4 ghilyg dgo] Eybsle Aoz TEe B
w)® ggtAle] o] e F-18-FDG AHZ7te A Xel s

2EH A SV st AE AMEE WA s Ag Wiy
Ao MEwe] ¥ug o] St 2
C-11-methionine2 M 2o A o}o|iat 242 vy
A Ao 27l 9= a
A el oFEolth o] & C-11-me
T oAt £ F7 }9} #d 01 o 2

.D}_242r) %3‘ C 11

olr
rir
S,
|o
HU
ol
_|1N
i)
o

Xﬂ Fof 239 Z“ﬁﬁe B @?L %ix]“&, in vitro 2%
oA H-3-methionine®] AL E 437t DA A 12
A7MA) ZHaEkA @3, Q8|7 G ST Aol U A
AT o] AL ME L5 paclitaxel =EA FHAA
FolA AFE M Eu[Fo] HAATAE EFElal 48A12H71A]
C-11-methionine 477t S7F8tAth AgZolyz AE A
EH &40 vlste] AFF AAHA &gt ole C-11-
HAAEE A Fo & 274 A58HE
&= Rt AS A Foh 28R T A4
2 o]y g C-11-methionine HAF7}HY] 714& Yo} & A
T oA

TI-2012 5= AlZ= 91219} Na'/K -ATPase &%l
datel AMET AHHE TEFANE FA o) P
AR FAREGNM Na'/K -ATPase FEE9} TI-201
AR Aol vk sk Ak 2 EaAA Fet
A Fo T AFHASE £ A7 PAT AT 2
(premonocyte) 1A bleomycin =& A 24X 7H7kA TI-201
AFF S8, FE7F &7 E ﬁ%ﬂ Skt By

methionine %

<]

7 A o] AZNE paclitaxel =EA] 3] ZEE

A 2o} Q= M Eu &9 7o B78 5 MCF-7 Al £

Ti-201 A#H7t Z71sk4 °1~ T1-201 4HAEE 34k

Ag@ol tgt HhSS 7o) whdata) QEvhs S B

2R *alﬂli gotA] Rl ol aﬁ& F T TI-201

AAZ7 e Az A9 Na' /K -ATPase 2534 #
b4 gith

A Sol 43717 —g— go} B A —t—

Te-9m-MIBIE F= “l i’— glote] ALzl s}
MEE AAHE & A erEn ) B3,
Tc-99m-MIBIE 410k Gabol @o] AL4slo] £ AnE
Hol 9pY Zory oA FokA) R T A WsE 2 A
T YA QA7FHA T A X (premonocyte) 914 bleomycin
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