BxXc—109

MPAHREBAER (RFHAREMRBIE) IRARBES

KEES
MEiEE
2T HA R

REES

132665

c BEFHE (B)

: 2008~2010
20780145

LR 24 4 5 H

18 HEBITE

MRREL (FIX) “KHARY” LML HDENREICEAT 5 LLERABEFEMHRE
HZeRER (FEX) Comparative immunological study on hematopoietic organ in dolphin
HRERRE

{FiE Bt (ITOU TAKUYA)

BAKZE - £YEREFE - RS

HREES : 20307820

WFZERRR O (F130) : N> RO A T OIFHRERIZ O BFFRANCRIET 5 E 2 7 1 —F AHiR
ZEM L, FE 2 7 v —F A HuRD A L i o @S BECAH CTH D 2 & 2B 5T
L7co Ny RUANNTIZE W TIEMAMUZ R FRAICHEIL L T b CD34 75 FOBIE 7 n—=
VT EAT oI, TRBA NI OEEICE VT CD34 mRNA 28@< BHL T\, A b0 b
BOBHEICHFET 2EHICB O THEMNMTHON TS Z L 2 EREFEAICEEH Lz,

WFZERC R OMEE  (Z30) : The monoclonal antibody (DN1), which specifically reacts with the
bottlenose dolphin neutrophils, was produced. The DN1 was useful for high-purity
isolation of the dolphin granulocytes. The CD34, which specifically develops in the
hematopoietic cells, were molecularly cloned in the bottlenose dolphin. The CD34 mRNA
was strongly expressed in the bone marrow of the dolphin. Morphological observation has
shown that the humerus is a source of hematopoietic tissue in dolphin.

SR
(GAgHA < )
WA G & &l

200 84 2, 200, 000 660, 000 2, 860, 000
200 94 500, 000 150, 000 650, 000
20104 400, 000 120, 000 520, 000

Ep

i
Ak 3,100, 000 930, 000 4, 030, 000

WFSE 38« Ll st 7

B D53 R - M H © KPET: « KPEF—MK

F—U—K: A)h, &Eif, £/ 7 a—FLHIE,

GFPER, AFRRER, PLRSuEs:, G ANAg




1. WFFEBRAAE Y WD 5
KEWILE TH DA VB ITB T 5 ik o
B OFESFIIHAEIC SN TE LT, Eings
HORA LOE T AR TH D,

2. MO ET

AL, A VB RO IR T 5
i 1 A A S o OV i A i oD 15 TE 55 T o R
R, FEETNOOEEHREORELZ AN E T
74

o

3. WD L

(1) A /v 77 O 3 i AR &> 2 U 3 AT
i Cd D AR B IMER Z [FE 9~ 5 72 DI
T MR O FEARW 22 3 i~ — T — L 72
LHE /7 un—FAHREERT 5,

) A NV A FEMBFIL S DVIEE D= Tl
JaZ e+ 5 - DI LB~ — T —
B HEE 5,

)/ 7 a—FNHURZRFIN LA v i
I - A A e 0D 23 HE I dS KON i sl i
~— N —Bn A OREBMAHT R E ST D

(4) 5hles « 2 E ISR D&M~ — T — D%
BUENT 24TV, A NV DIZRT DiE M E 2 5

(D) N RUANTOMEE T v MIRE
U CA b 77 3 el oD A8 3 i 70 L2 okt 3
L /7 n—FNAHUEOIER 2R T, 3772
bbb, ZNETIEE A ETEIER ST
RNA VT OEERIERICK T HE ) /T r—F
NUEZ G D T2 DI B A VT DR
MR K 0 % A Rl Ay BEE LS Ko T 95%LL
LoMEER T HERERE BT, AT

DRERLERICK T 2 8EOE / 7 v —F 4
ERERsh, 7a—4% A b A MU —%
TEDFNH N R AL IFHERISK L
TRRERNICKIST 2k E 27 ) —=7
L7, bl fifko 55, DNL Huikix,
Y RUA NI RERO L AR L, oo kL
ERCH DAFBRER, FI-HMERTH D Y v /3B
BLOHE, X612t PRI v AMERD
WTIICH S LARWRRFUATHD Z &
MWL E TRl GEER O ; FRREERO)
TR Loy RO A V) G ERRFELHAAR DN1
Z W T R A B — Kl S BRI Ko
T, ™Y RUA VT OYERIER S EIH & 47 ER
B KO leEk 2 95%LL B oo Sl T ol %
FiEERWIZ LT,

ZHE TA VA I ER O R Sy BRI
L SN TR T2, RiEEISHT 5
Z LT Ko T, KRB O A e dS &
O EMIRED 3B - FIENES L7201
ML D Z AL Z L DBEREC (LB &2 L Y
FEAICERER - RIET D Z EMNAlRE & 72 o Te,
A A2ITA DN HUARD SOSHEIZ DWW T, flfRD
A VA MR &2 D TR 21T 9 TET
Bb,

(2)  FFEDA NI DIARE AV THE
B L OE B OBLEE 2 TS CT A%y
Z T g2 W, ARSI RO 6 KOS
FHIRRE 21T o 72, RIS SNlo v Ry
A NIHEAER DL CT A% v 12k - T,
B AR O SRR B X OVE BRIk O HR R
ATV, Flov UM hBltavrdy
R ORIEIZAFIET 2 EiE 3 X OvRilis
PR % A - RELRR OIS BIER LT, T OB,

g SE D i P S R 2 e LB
TREE BEI AL U 7 AR DS A IR A 1 Js

FOMMEEICFEO DT, B AT
— RS2 AT R AL~ = 7 ZR RN &

o



S TR LN BIFEARIIL, BEAWLBY O
B R CEET D b O & [AIRR 7o 1 i 4 e
. TR bEEK, BB, FRIFER. S
HZER 72 & 0D 1 i AT BIE AR AR 23 25 BBl 22 S
ANT BB THERIE AT O T
DT EDHER SN SR LO ; FRRER
@),
WA B T 28N AT —D
T2 ORI, B FRAPAFIE L &
WD Z DRFI PRI Lo TRE L TWY
Rinol, TRETHhOTMNCHENH-T-A
WA ~DBFENA AT — BRI T, R
BRAIZ 0 X B2 F O TR OB HES ~
T 7 e —F 9 % I R EE )0 BE R A i
REDFEREMND FIETholo/o, FEHM
TlX7ehote, RFETHL MM L. TEH
WA F T —REDER] L LTOANT L
fi B BT I A VDRI BTz
DEHEE &R THEN S DRI DT 7 e
—FRELTH D, LIBoT, 5%ITA N
AR~ T T 4 72 EOREMIFIZ I TR R
BEZWT 2 ECOFHLWEREIANA AT
—EO R RIS 5 2 E N TE L, Ak
B, BERLE LTET TR, FimsdB
GGEIZB VTS A Ml & U CERIE B R
MICERZR b L LTRSS N7z (2o,
[E MRS 2 BT DIFSENE O F A M ian) o
BREANA AT —1F %< O MR RO R E
FTHIZBWTARAIRRRETH Y | FRfHE
TITR W TIRE R o 1 g 5w 5B A% )
ANVAFETIEZ DOFEERATEN R LEEH T
%o SBIIRERENA 4TV —IEORRIEH
WZH T Z 21T Lo T, A VIO E M
Frds X OV R OB IC B R L 72\,

(3) CD34 1%, ZREMEE MEtHIa, Mg ATER
MRk XU E N MR Em BT 5
1B E @A % o R Th D, Lo

T, EFZIILDET L OHABMICE
VW, CD34 [ER i AL D F 2~ — T —
&L CHEIm () MiiE o B2 SIS &
TWb, —Ji, AVTITBW TR b A
fad~—0— L7225 FOWEITR, AT
FETIE, ANV CD34 DYy fr/a—=27t
MR 3 1) D & D fs -3 BlG & fE T
L7z, Ny RUA NI O ERE OF R HAh
H U742 RNA 237 L& LT, RT-PCR B &
Y RACE {EIZ Ko TA /L CD34 cDNA DFHER
TEBCZ R E LTe, £/, BRI (BMMC) |
A IMER (WBC) . ZIE% ML ER (PMN) | SRAH i,
HRZER (PBMC) (2331 % CD34 mRNA DR Bl % 3
Rz, ZORER, A V71 CD34 cDNA & Z DN
U7 v hera—=7T&Iz, A /VH (D34
cDNA DOFHFRfEIRIE 1, 152bp TH V| 383 7 2
WA a— FLTWe, NU T2 M,
A JL77 CD34 cDNA @ 966bp & 967bp DI 1%
ROATTA v T DA Ny Ta Ry
Z Gt 164bp OEHIAFEA S 4, FHERAEEIE
981bp THY, 326 7 JEEFEHEE a— L
TW /=, A /L7 CD34 mRNA DFEH & bl L 7=
&2 A, BIMC IZBW T BV BLAY, WBC
& PBMC TIXHIWERENRD bz, Zh b
DOFERIT. /b L7 KM M A fuEk & BT
BMMC (3R431b. 72 CD34 [tEAl A B & ¢, WBC
& PBMC (ZIXZN O DD EAAFIEL T D &
R C &2 RGO ; FREEO). L
EED . AT CD34 1T A VI DOFRSHIE
MO ~—J1—L720 55 Z ENRBISH
7

BRI L > T RTA VT D CD34 4
FRE SHv, BRI & AR ORI
BEEAZ B T2 2 ENRBENT, S%ILFE S
TFAZxET D FERFUROIE 21TV, ZOHLK
Z N2 CD34 [PERm AR oD 43 BiEVE A B L C
ANV A OEm () MO EEEZ R D T E
Thd,



(4) ANFZBNTEMLBITHOILTNS Z
& DMRME ST LR OB EEER L0 B AL
aEYHL T, ZRBICE ENDFHEMI
DB HBLOFHE A fENT LTz, S BICIRRH
226 5Bt U 7o B S0 28 55 28 T CHESH A
ROk A BT o0 EMRET L L1
& o T~ & 734k - HE5E9 2 & Al e
DI & BERERIE 2 S BFT LTz, N R
A VT D Efgi D> O iR L ER 0 43 i & (R
0D 5% B2 AL IE O oy BETE IS & o TR R R
Mk (BMMC) Z 4S5 LmTEIZ, AL
77 BIMC 13t FRov 7 A &[RRI IE M L2
Fr AL B 2R L, G e RE <
D LR ST, ARk

FEAfi9™% CFU assay (2 & W, BMMC (ZAEAL7= %y
b - HEREZ AT 5 Z LR LTS, £
DIFFEN S 3FIHD 2 0 =—ERAHR S h
7. 3O an=—%, au=—fEIE
DIFREEHIR M & T OG- RIS, 4F
HER, HEk/~27 v 7y — ) BEEERBLD
TFBRER T 43 b 2 38 I AiTSEHE e o $E 5iE 1L K
STHERENTEY  BIMC (T4 7< b 3 f
FOEMATERMIL 2 &0 2 & A 5 27
ST,

UEXD, N RIAAHD BIMC (X, K
W ML\ FAAE T D Bk & 72 il i i a1k L
9 2 i i A B AR 2 A 3 2 i M A A T &
0. A NI O LR OFRHEILE LRE T
bDHZENHLMNE RS (FERREED ; F
RFERD),

=S

Wy

5. ElpdEFim L
(WF7EIRFEAE . WFIE T S ONEEERT IR (2
(=S HI)

CMesEam ) (B3 )
@ Segawa T, Itou T, Echigoya Y, Suzuki M,

Koie H, Sakai T. Molecular cloning and
expression of bottlenose dolphin CD34.
Vet. Immunol. Immunopathol. 139, 303-
307, 2011. ##FE

®@ Itou T, Koie H, Segawa T, Kato M,
Yanagisawa M, Ueda K, Kuwano R, Suzuki
M, Moritomo T, Sakai T. Bone marrow
biopsy from the flipper of a dolphin.
Vet. J. 185, 216-217, 2010. &3¢

@ Kato M, Itou T, Nagatsuka N, Sakai T.

antibody

dolphin

Production of monoclonal
specific for bottlenose
neutrophils and its application to
cell separation. Dev. Comp. Immunol.

33, 14-17, 2009. e

(%K) Gk

@© WIKRHE, = 0 =—JERRER L OV kAED
FEMTIZ X D A VB BEIZ 38T 2 3 i i
DOFEH, 5 152 [6] B AREREE FRFPIRES
(HAARKEL DA IE)

@ GHEERA, A LB B O /3 ERER L Y
FATERE DN . A AR K FEHAL T 4 — T A
2011 4F 1 A 22 B, AARKRFZSAE

@ WH)IIKIE, ~> KU A VT CD34 D517
m—= 7 L B BUEAT, 55 150 [B] A ARERE
SRR SY . 20104E 9 A 18 A, HAHE
PERF

@ GHER, A L H OYEMIZE TIThN T
WD B AR 8 21 BT S
2009 4F 8 H 4 A, AARZAMERFY
il

® FEEEM N R YA NV IFHRERICKT 5
FrRET /7 o—F AHEOER & Zhn
Z T2 I ER Sy BEE O FEST, 55 146 [8] B AR
BRIE AR 200849 A 25 A, &
K% (L —HAT)



(£ ofh)
R DR — D
[ BRMERE (238 1 D T FE N (MERE R L @) @
7 A N
Vet. J. 185, 101-102, 2010. Guest
Editorial. By Daniel Martineau
http://dx. doi. org/10.1016/j. tvjl. 2009. 1
2.026

A new approach to bone biopsy in cetaceans

In this issue of The Veterinary Journal,
Ttou et al. (2010) report a convenient
method to sample bone marrow in cetaceans.
This 1is a welcome addition to the
veterinary armamentarium, because up to
now veterinarians have been reluctant to
carry out this procedure in cetaceans.
Because the iliac crest and femur, the
sampling sites used in terrestrial mammals,
are absent in cetaceans, bone marrow is
usually obtained from vertebrae, a site
prone to iatrogenic damage. With the new
proposed approach, practitioners have an
additional diagnostic tool when
confronted with  the most common
indications for bone marrow biopsy in
cetaceans, such as anemia with no evidence
of regeneration, Tregenerative anemia
unresponsive to treatment, or, more rarely,
an abnormal leukogram raising suspicions
of leukemia/lymphoma.

If biopsies of bone marrow are carried
out more often, a better knowledge of the
changes associated with physiological
states such as aging will be gained. Bone
marrow biopsy will also help to elucidate

the etiology of new intriguing clinical

conditions. For instance, anemia with
various degrees of splenic and hepatic
hemosiderosis 1is occasionally seen in

cetaceans kept in aquaria. Some of these

cases are probably due to chronic
bacterial infections (D. Martineau,
personal observation; G. Bossart,

personal communication). Other cases of
anemia with hemosiderosis might be caused
by chronic inflammatory states induced by
bacteria newly described in cetaceans,
such as Bartonella henselae and Brucella
ceti, whose pathogenicity remains obscure
([Gonzalez—Barrientos et al., 2009] and
[Maggi et al., 2008]). These intracellular
bacteria are phylogenetically close and
are both potential zoonotic agents (Wattam
et al., 2009). They are known to infect
bone marrow in terrestrial mammals and
humans (Franco et al., 2007). In people

B. henselae is thought to infect and
persist in erythrocytic progenitors
within the bone marrow (Greub and Raoult,
2002; Florin et al., 2008). Whether
Brucella spp. or Bartonella spp. infect
the bone marrow has not been determined in
cetaceans.

Biopsy of bone marrow could also be
useful in marine ecotoxicology to define
the biological significance (e. g.
toxicity) of environmental contaminants
Worldwide, free-ranging cetaceans are
contaminated and variously intoxicated by
polychlorinated biphenyls and polycyclic
aromatic hydrocarbons, which are known
carcinogenic

19871,
[Martineau et al., 1988], [Marsili et al.,

immunosuppressive and/or

compounds ([Martineau et al.,



2001] and [Wells et al., 2005]). Bone
marrow is one of the target organs for
these contaminants ([Thurmond et al.
1999] and [Galvan et al., 2006]). New
contaminants such as perfluorinated
compounds, polybrominated diphenylether
and their derivatives may also have an
effect on the bone marrow (Yamamoto et al.,
2006) .

Bone marrow stromal cells (BMSC) have
been recently employed in the exciting new
fields of cell and gene therapy. In human
and veterinary medicine, BMSCs have been
used as work horses for the expression of
therapeutic proteins because they can be
conveniently sampled in large numbers from
the bone marrow of patients. For instance,
autologous BMSCs genetically engineered
murine or canine

to produce human,

erythropoietin have been sampled

engineered in vitro with the EPO gene from
the corresponding species, and expanded in
vitro. Subsequently, the EPO-engineered
BMSCs have been implanted subcutaneously
in a commercially available matrix in mice
and dogs. The production and release of EPO
has elevated hematocrit in these animals
for weeks and even months. In addition,
BMSC can differentiate in cardiomyocytes,
myoblasts, osteoblasts, endothelial cells
and other cell types. BMSCs are also able
to induce neovascularisation. For these
reasons, they have been used to repair
necrotic cardiac muscle, and large bone
defects in experimental ‘regenerative’

medicine (Fontaine et al., 2004; reviewed

in Eliopoulos et al., 2008). Consequently,

easy access to cetacean bone marrow (and

consequently to BMSCs) could open the way

to cell therapy in cetaceans
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