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KU VNHEIZY YoEkD 7 g — BB TH D,
EIMREEEEOK 90% 2 50 5. FAEHMIZED,
BYIEPOR, HALGEL, fERA, RERLZGES R
S5, MEEBAA S B Mtk & T ALK&
N5, IO O5RIZEYFIEE) R B E 1T 1B
L, IbEkomBREIc RE M2 [1,2]. Y
UoOEIETPEER (6~127%) ICEBET LY, &K
R TOFRAEIZENTHY [3], 1kKimiZBiT 2 Mk
B Y EOHREII RV, HERO ) YoMEIE R &
e U CHUE AP 2 R L% < (3,41, 7,
HepRAL ) VST, 202 <8 THIRRICHRT %72
O, FHRMEV (1, 2], AETIE, ZHMEET R L
7210 7 A s ofehaRl TR ) > 7 fEo R 1z L
Vb =T7EusAF >y (CCNU) Ot %
RAIZDT, TOWMEZHET 5.
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7 ¥y s AT Y K THE. IR R O
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Y AT TNGIEF TH - 7225, MEHRTE T
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I H Hi e S LA
WBC (ul) 31500 6000~ 17000
Seg  (ul) 25200 —
Lym (ul) 2520 —
Mon (ul) 3780 —
RBC (x10%ul) 285 550 ~ 850
PCV (%) 20 37.0~55.0
PLT (x10'ul) 42 20~ 50
TP (g/dl) 5.8 5.0~7.2
Alb  (g/dD) 2.6 2.6~4.0
ALP (U/L) 923 38~165
ALT (U/L) 36 22~84
BUN (mg/dl) 23 9.2~29.2
CRE (mg/dD) 0.5 0.4~1.4
Ca (mg/dD 9.6 8.8~11.9
LDH (U/L) 348 35~187
CRP (mg/dl) 4.8 0~0.7

#pocH-100iV, &1 N7 4 7 & 7000V %" Laser CRP-2
DR ELMEMEHP (5 RE S
v—1)
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1 2 1 2 3
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a TR IER OMIEE (F A9 Gfh)
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Moloizd, RElxBRWIZH MRS (UW-25) %
FHE L7z Winfg, H2WHIC L7 ANRTFF—€ (o
4 F—+ 5000, WHHIZFEREF) @, HL, 4001U0/kg,
SC), #5mHICEY 27 ) AFY (Fravy, HALL
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#/IZFH BEWEREY (bp) HHAERLS Genbank No
Forward 5'-TGCTCGAGATGTGATGAAGG-3'
HPRT 192 Reverse 5'-TCCCCTGTTGACTGGTCATT-3' NMO01003357
Forward 5'-CTATGCCAAAGCCAAAGTATC-3'
ABCBI 19 Reverse 5'-GAGGGCTGTAGCTGTCAATC-3' NMOO1003215
Forward 5'-GGTATCCATAGCAACTCTCCTCA-3'
ABCGZ 100 Reverse 5'-GCAAAGCCGCATAACCAT-3' NMOO1048021
Forward 5'-"TGTCATCCTTACCAACCCCATT-3'
VEGFR2 1 NM001048024
¢ 03 Reverse 5'-CGGAGAGATCAGGGATTTCTCA-3' 0010480
Forward 5'-TTTCCCTTGGCGGCACAC-3'
PDGFRa H3 Reverse 5'-GTCAGGCTTGGCCATCCG-3' Avozolzd
200 i. 200 o W00 T TR0 T
a ' (O [ J
x o ¢
= o® ° °
o~
i) 4 Y 8
=® ® ‘ (@)
$2100 ®100 © g200 g o °
L —
= o® — °9
& — o °
A AN AR TR
®
= 8 | 7 e 8§
o g o &
é g 8 Ce
) A = 5 )
- B4 4339 H MR CT AT (JIRMIH5)
0 0 0-g 0-8-—=
ABCB1 ABCG?2 VEGFRZ  PDGFRa

3 ASEGIONEFEH L R R B 2 BN E s T 5B
O E#Y ¥ 38 (n=5)
O HAHIEZMEY »5IE (n=16)
@ LAY > 3E (n=12)
AAEf (OQFFEH  HHEEHL)
—_— il % P<0.05

HE, WA, 0.5mg/m’ iv), HI2WHICTY 7 a7+
A7 7 IF (Y F®RFr, HWEPREER KK
200 mg/m’, iv) ZHEG LA, R BRI
Bohlnroi. 22T, BAMEDE R Z IR
T 572012, HIfERE & BT o B A % @ m it PCR %
2 & BB FIRAT It L7z,

RNA i i i % (mirVana™ miRNA Isolation Kit,
ambion, U.S.A.) % vy, JEEBMAS, S RNA ZHliH L
7z, 2013 ~2015 SE ISR BB G e & 235 L 72 KA
WORY VS GERIEZMEY 3 ) 16 6% Bt
WEL, IN60 16 PITELRPERAFELERICHELZRL
721260 & B IRE LT, T olifkr s b RIS
RNA ZHiH L7z 512, EWK (E—=2), n=5,
EKAEITLHE, 15%) OV U3 HiE2ERRE L THw .
RNA Nano Kit & Bioanalyzer System (Agilent Tech-
nologies, Waldbroon, Germany) % Jf\», il RNA

Do FREE L etk % R BRI FEM L7z, RNA JBEEINE
13 459t 3% FE & (NanoDrop 2000, Thermo Scientific,
U.S.A) ZH\v, RNAREDSHEEHHNTHL L%
fEFEL72. cDNA A Hik#E (ReverTra Ace® qPCR RT
Master Mix with gDNA Remover, HiE#ED, KR
¥ —< V¥4 75— (T100™ thermal cycler, BIO-
RAD, US.A) #HwWT, 37C, 60 5 CHiEE % 1T\,
cDNA Z &M L7z, WBHEMK & LTABC M7 ¥ %
K—%— (ABCBI & ABCG2), Ili/MRHIRK RN 1%
&k (PDGFRa) K OFIfL 45 P9 B2 ¥4 5l I 7 =2 25 1k
(VEGFR2) ® CDNA 2§ 2% 7714 <~ — 2 fF#
L (3£2), WEBHEH#EZ 1 Hypoxanthine phosphoribos-
yltransferase 1 (HPRT) #f{zT % v CHIR 1Y@ IET
ZHBEAWELZ. YT VF A4 24 PCRIZ Applied Bio-
systems StepOnePlus™ (CA, U.S.A.) & SYBR Pre-
mix Ex Taq I (Tli RNaseH Plus, % & 5 /514 %),
W) HHw, 95C T 20 BRIMR L 2%, 95C T3/
MK 0N 60C T 20 BRI % 40 94 7 Vi 0 K LT, X
SERAT (27 M) %47 72, PCR BAIRRED O 5
P R R AT THRERE L, BRI ER X SPSS, ver-
sion 12.0.1 (IL, U.S.A) ZHw/z~x > - kA v b=—
OUBEEFEML, P<0.05%FEEdY & L7
Rt R & Btk s MR D AR 1 i F- FE B % BT e it &
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L CTENENILIIENT 217> 72, BIEFIO ABCB1 #1x
TEBlRE (FFEE 176, WREME 142) &, BMExEO
ABCBI #{z TR Bl E P I (86) XY &<, ABCG2
BETHEREE (FFRE 188, NFHZBME 156) b Bk
i (72) X ERH LT (M3). VEGFR2 i#fs
TEBE (FFE 298, HHRZEH 396) (&, Bphxtid
Jufi (148) % LW Y, PDGFRa #fx 38w (EFE
B 240, R 360) b, BptkxtiErgef (106) o
2D EERLZ(K3). VLM RS, 5, VEGFR
& PDGFR 2SR = BRIENRFTH L LT L, 5
OHHIDY BT =T 3FFT4T, VIT4
Z - Vw8 v, Wit 2.4mg/kg, PO, EOD) ##5
L7z, 5%, BEOTHAEALNIZ2E24WE»S
BEERI 2 R 2 WS L C & 2. 518, F269KH &
) CCNU (CeeNU : Bristol-Myers, Squibb, N.Z.,
50 mg/m’, PO, 3 L) M LZE S, 430
W5 H A DI R EA R L, —BRE S REFICHEREC
&7z 55 339 HICHERREE CT MARIC & 0 BRI 3L 2 1)
FEL7zL A, HifEhEIES & PR OM/z RO b
(4), MmEHAEd EEMEzRLE LaLl, %369
FACE RS2 R L, HECTRIE L 72 JER O T,
HIAERS 2> & CD3 Mtk O KRB IR Fa A TE P ICFRD 5
7z (K5). I CIEERREREEIIRD 5w
A, JHIFA AR /NER O —3#8T CD3 Btk o K& T Mg o
EHAHRINZ, DEOFRIVIFERZELZT
MNEYE ) v SEA R S72AY, EIERIENI4EE T &
ol

% %=

SHIBERREE 2 FE M L 72 1R o R Y v o8BI
BRIE AL O 2 Flo AT, R o EodEid %
W o[3,4]. RS5O 2BIZVTI D BB AE S 4
W3 7 AR CTH 5 [3,4]. M) v S fED
%2 IETHIRRMETH D, BMIKEME L R L CiREE R
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PR, PR IR R G R 4 COEELEIRE T &k
ST, MOFEAIRA & K L TR B E (1, 2].
CCNU 12 ABCB1 % ABCG2 |2 & 5 £ HI it L&A o 3
BRI 2w, FiFmke LGERE NS [5].
LA L, RO RiEls2 7 HRETH 5720, Bl
BRRPHGFTE R [5]. Lzd o> T, KEHTIZ
CCNU L ORI RS TE 2 BER 2 LEL L
7otz RRTIE U CHRIR T %2 9256 L7z, e
Jfi%5 > —#BCld VEGFR X° PDGFR 7% &AM F 1 v
VEF—ENRRFIHEMEAL L TV B 72, AT
D & WA IR (AAE L, IS I R <o S 41 i
M E S [6-8]. A#E R TH PDGFRae # 5 F &
ABCBI #1z T OFBIm D HEHNE R & LK L C3H)
MHPEETHEIC LR LTWAZ 95, PDGFRa™Y
2SO HEFHRPUE 2 B R ST v B R EATRIE S
72 [7,8]. &512, —#oFoy rFF—YHEAIZ
HHIM AR 2550 5 2 &5 [9, 10], AREBICHT
2V VRN ZTOHMEE ML 72 AREIRT R
W2 EHE R ORI R L LT T 572012, (h
BifE & MR I BlE & JERE L T BB D 5.

Y U 5 = 7% c-kit, VEGFR % PDGFR 7 &%
ERE s VFEF—BHEATH D, ckitERhz
Fro MmHlfeiE 2> VEGFR 2 U° PDGFR O Js8ikksE & 1
JL T 2 I M ZERRE < AR~ O A RITEATRIE S
Tw3 [11]. /2 RKoTHMBMEY ¥ 8 ETD
VEGFR % PDGFR O & B MR S T3 (7, 8].
LW TIE, THIRMERER) »o8Eics LT, )
Brto =T LHAMOTLVFFF—YHERTHLT Y
FTEREGLIEZA, BRIFET0%, ZRI)HIH Y
i85 H&ER L7z [12]. AEFTIEX, YV rEINET =
THEA S 5 HIRIEEIEgM A E L2 ea s, FHY
72 M BT A % A S IR B 248 S A LB L 72 ] fE Tk 28
W, &5, VVEENES TGS 1BR%IC
CCNU 2Bt L, MIRRENGHZEINLZ L9,
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CCNU 1E B 23t b g BE o fia /N R 2 B R S 2 72
PbLhzwv. VBRI TOZHEKRMEL
CCNU @ DNA #H B 1RC & 2 8RR 25472 S v
i, PROUENHETE S,

VU MEZ =78 COCNU OB BT 55 1
HRBR TR EHNEC R eI RE S Tw b [13].
CCNU 13 AF BRI A 2 iF i tE A& BIZ RO H 12 7%,
HALBRHED D 7200 YR M 7 = T ORIEH & &
BT B REMEAME <, SR TES A U v [13]. AYE
BITH, BIEAINC X 2355 H 1k 8 G- R R It = o0 - 2k
37 <, — R 2 RN & A NS A b as, &
WA RSN o7z,

VUM =7 L CONU P HBREE AR L,
—E DIEEGHEN R 2R LTz ZHRNE) > 7SR 53
5 VRN = TOFHAMSHLIRE, E5%5
PERRIRS IR CE 5. 2070, BFHHRELEVEN %
BB LG8 L G HBORNPLETH 5.

51 A X ®

[1] Fournel-Fleury C, Ponce F, Felman P, Blavier A, Bon-
nefont C, Chabanne L, Marchal T, Cadore JL, Goy-
Thollot I, Ledieu D, Ghernati I, Magnol JP : Canine
T-cell lymphomas: a morphological, immunological,
and clinical study of 46 new cases, Vet Pathol, 39, 92~
109 (2002)

[2] Beaver LM, Strottner G, Klein MK : Response rate
after administration of a single dose of doxorubicin
in dogs with B-cell or T-cell lymphoma: 41 cases
(2006-2008), ] Am Vet Med Assoc, 237, 1052-1055
(2010)

(3] W& @ K&, L., REEH, W,
mA W, AW ALY v NENS T MY
VOSIEESE L 72 E R RO 1B, HERARE 64, 390-
393 (2011)

[4] Chung TH, Lamm C, Choi YC, Lee JW, Yu D, Choi US :
A rare case of hepatic T-cell rich B-cell lymphoma
(TCRBCL) in a juvenile dog, J Vet Med Sci, 76, 1393~
1397 (2014)

[5] Flory AB, Rassnick KM, Al-Sarraf R, Bailey DB, Balk-
man CE, Kiselow MA, Autio K : Combination of
CCNU and DTIC chemotherapy for treatment of

N A

& R b

(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

—337——

resistant lymphoma in dogs, J Vet Intern Med, 22,
164-171 (2008)

Wolfesberger B, Guija de Arespacohaga A, Willmann
M, Gerner W, Miller I, Schwendenwein I, Kleiter M,
Egerbacher M, Thalhammer JG, Muellauer L, Ska-
licky M, Walter I : Expression of vascular endothelial
growth factor and its receptors in canine lymphoma,
J Comp Pathol, 137, 30-40 (2007)

Arico A, Guadagnin E, Ferraresso S, Gelain ME, Ius-
sich S, Riitgen BC : Platelet-derived growth factors
and receptors in Canine Lymphoma, J] Comp Pathol,
151, 322-328 (2014)

Meng F, Speyer CL, Zhang B, Zhao Y, Chen W, Gor-
ski DH, Miller FR, Wu G : PDGFRa and f play criti-
cal roles in mediating Foxql-driven breast cancer
stemness and chemoresistance, Cancer Res, 75, 584~
593 (2015)

Shukla S, Robey RW, Bates SE, Ambudkar SV : A
small-molecule receptor tyrosine kinase inhibitor,
blocks function of the ATP-binding cassette (ABC)
transporters P-glycoprotein (ABCB1) and ABCG2,
Drug Metab Dispos, 37, 359-365 (2009)

Zandvliet M, Teske E, Chapuis T, Fink-Gremmels J,
Schrickx JA : Masitinib reverses doxorubicin resis-
tance in canine lymphoid cells by inhibiting the func-
tion of P-glycoprotein, J Vet Pharmacol Ther, 36,
583-587 (2013)

Urie BK, Russell DS, Kisseberth WC, London CA :
Evaluation of expression and function of vascular
endothelial growth factor receptor 2, platelet derived
growth factor receptors-alpha and -beta, KIT, and
RET in canine apocrine gland anal sac adenocarcino-
ma and thyroid carcinoma, BMC Vet Res, 8, 67 (2012)
Holtermann N, Kiupel M, Kessler M, Teske E, Betz D,
Hirschberger J : Masitinib monotherapy in canine
epitheliotropic lymphoma, Vet Comp Oncol, doi:
10.1111/vco.12157. [Epub ahead of print] PMID:
26364581 (2015)

Pan X, Tsimbas K, Kurzman ID, Vail DM : Safety eval-
uation of combination CCNU and continuous tocera-
nib phosphate (Palladia®) in tumour-bearing dogs: a
phase I dose-finding study, Vet Comp Oncol, doi:
10.1111/vco.12091. [Epub ahead of print] PMID:
24735385 (2014)

HEk&EE 69 333~338 (2016)



HERRAL T i r: ) > /8% 5 L 724 iR o 1 Bl

A Rare Case of Mediastinal T-Cell Lymphoma in a Juvenile Dog

Hiroki YAMAZAKI"", Takahiro KAWABATA?, Mariko SAWA”, Yu-Chang LAI",
Akira YABUKI? and Naoki MIURA"

1) Veterinary Teaching Hospital, Joint Faculty of Veterinary Medicine, Kagoshima University, 1-
21-24 Korimoto, Kagoshima, 890-0065, Japan

2) Kawabata Animal Hospital, 10-41 Fuchucho, Kokubu, Kirishima, 899-4346, Japan

3) Laboratory of Veterinary Clinical Pathology, Joint Faculty of Veterinary Medicine, Kagoshima
University, 1-21-24 Korimoto, Kagoshima, 890-0065, Japan

SUMMARY

Mediastinal mass and hepatomegaly were detected by computed tomography in a 10-month-old Miniature
Dachshund presenting with dyspnea. The dog was diagnosed as mediastinal T-cell lymphoma with liver
invasion by cytological and clonality examination. Multidrug therapy (UW-25) was not effective for the dog.
As a second-line therapy, a combination treatment of toceranib phosphate and CCNU was performed based on
the expression profiling of multidrug resistance genes and angiogenic genes by qRT-PCR analysis, resulting in
an improved condition. However, the dog died from dyspnea at 36 days after first examination. T-cell

lymphoma was confirmed by necropsy. —— Key words : Juvenile dog, Lymphoma, Toceranib phosphate.
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