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Protecting the Blood Supply from Variant Creutzfeldt-Jakob Disease
—Leukotrap Affinity Prion Reduction Filter Removes Infectious Prions from Red Cell
Concentrates—

Samuel O. Sowemimo-Coker, Fabiola Andrade and Susan Pesci
Pall Medical, Pall Corporation, Port Washington, New York, USA

Summary Prion diseases are fatal neurodegenerative diseases that affect both humans and
animals including scrapie in sheep, bovine spongiform encephalopathy (BSE) in cattle, and
Creutzfeldt-Jakob Disease (CJD) and its variant (vCJD) in humans. Two recent probable cases of
transmission of a variant of human Creutzfeldt-Jakob Disease (vCJD) through blood transfusion
suggest that the disease can be transmitted through transfusion of blood products from
asymptomatic blood donors. We evaluated the use of the Pall Leukotrap Affinity Prion Reduction
Filter (LAPRF), a new leukocyte reduction filter for the removal of infectious prion (PrP*¢) which
is a marker of prion infectivity from red cell concentrates (RCC).

A pool of 500 ml! of whole blood was collected into either CPD or CPDA-1 anticoagulant from 263
K-strain scrapie-infected hamsters, processed into 300 ml of non-leukoreduced red cell concentrate
(NL-RCC), and then passed through the Pall LAPRF. Pre and postfiltration samples were tested
for proteinase K resistant infectious prion (PrPrs) by Western blot and for infectivity by inocula-
tion of healthy hamsters.

Ten milliliters (10 ml) of 10% (w/v) scrapie-infected brain homogenates containing infectious
prions were added to 270 ml of human RCC and then filtered. Levels of PrP™* were determined by
an enhanced chemiluminescent Western blot assay.

In the exogenous (spike) study, the level of PrPt was significantly reduced in the postfiltration
samples by about 2.9%0.7 logi,, »<0.05(%2=48) using Western blot assay. In the endogenous
infectivity study, the prefiltered RCC transmitted disease to 4 of the 187 control hamsters, whereas
the postfiltered RCC did not transmit disease to any of 413 animals (p=0.015). A barely visible
prefiltration PrPs¢ Western blot signal was reduced below the level of detection in the postfiltration
sample. The prion filter also significantly reduced the concentration of leukocytes in the RCC by
about 4 logs, p<0.05.

The new Pall LAPRF was effective in significantly reducing infectivity and levels of PrPr* from
RCC. The use of this type of filter should reduce the risk of vCJD transmission through blood
transfusion.

Key words : variant Creutzfeldt-Jakob Disease, Pall Leukotrap Affinity Prion Reduction Filter,
infectious prion, red cell concentrate
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—Th5BY, FVAVFEELTE, EVYDARAI VA
v—, YYDBSE, t ;DCID EFNVA TV ¥
2 bOA AT — v A UHE (GSS) BLUYHD
BUERERB D 2D, IhoDEEBTIE, HHWATR
Y L TIHOBEER T3 A o 51Eh, a7 7 —XiZ
M D5 F SR B EE Prpse 230 & KRR 5
WERT 5510, EREIE, B M s o Bk
LD, FREAIoTREAS ZRIERT S Z
Yizky, HAEMTREI VB, A CID T
FERAECHR, BESEBHICL2e b5 E baAD
TR 5 N T B H31213), dr Al CJD Tl <
MEEFIOEEIZ & 5 b DTH 2 LHERS WIERIX
727 a1 ZE BRI CID (vCID) 1%, BSE & #:
VY O E T IZREE B L2 2 s kD, 1995
FIZAFV A THRELT:, ZOEAM CID T,
Fatk, HRELEDY) Vo HIFERIER (L9 TEERI
EOMTHEER?S S %) TEE PrPse & Byt o
EESHER SN TEY, Vo Sl EHICRET 3
ZEHIREN T 2719 @z Prpse & R s
FET DD, e b7V A FOFTVCID 22T
b5, PRGN Z L2, I CID BE O MK & /i
25 bFEIICD R VS DD PrPe BN I N TH
D2 ZOEEELYTAENLARAY =DM, b
HETEH25CID ORBREMRRERESRE ST
%20 Z s, FMECID b X > TERET S
AREMEDS D B Z EPRIBE N TV B,

7Y & RO EBRENY)E TR IR T, R
MEREARANDIREE T 1)V SHBROBENE U,
BRI L FEZ oMb EWRENT VB,
TV A VRIS & o TEYFERRFEDE T 2 T LR
ENTWBDT, vCID kb EELD 72 OFAEHH
MNERTEVEZEZ SN, HHECID & vC]D
TY INNBARREEE LB T ) A VI D& S
EENH SN, vCID O CJD & 0 Bt
DIV EWREINT WS Z LD 06, BN XL
2 vVCIDIEREBKELBEEIND LI WXE > T3,
t » vCID D & D fE B 5 1995 F 12 FERR & L TLL
%2, MR CHERSNIERMX 1686IH D, Z0ix
EAE (I57H1) 54 FU XDERFITH %242, FRill
DOEY T — 5 L2, MEEFAOR LS LD vCID

R U125 D DIERIERE S iz & & 53080,

I MK EF OB 51z & 5 vCID IR RGN E&
ZEINTWn5,
TSE OB TNV ERH W WL D OHE T,

TV A > DIF & A EDEIMEKICHERE L TA SR,
AR O IEMRIER 38 b DRBRBEENZ N L DEWZ &
PRI N T 5229 M/MRIZITBER R EDORBRGME
EFED SN TR W23 B % Hwie 2 o P
DFED 6, MIEA S D & FHES BRI ARED
FERERTERME T3 2~20 IDso/ml TH Y, EERERFE
R Z D10 50 200 IDso/ml 12 EH$ 2 (M
WE NG L7BE. NS T, REOERES)
ROFIRAE G ORY T~10 &R ) 3430,

AKAE DREAR 2373 VBRI O M 2 & Prpse
ERET 20 0O2HBREREES TEEELEVLD
T, A F VR EXKETIE, WMick 32 vCIDGEEY
A7 BMZ 5720, BEEOTFHIRENEAINT
W3 (A XY RCBT BN A MRS OFE, #
MER 7 £)3939, Mg H Iz AT 5 et 0 —E»3
AL DIEHERY 72 IMERER 7 4 V¥ —TlRE S LW
TWEEEH B Z EBRENT W B3, Kt Tlk, 7
VA VBEEE L OFLOWHILKKRE 7 4 V5 —
LAPRF 2 £ %, WEAM, AR PrPse THERE N
72 RCC #X 0> & ORBZAME PrP BRI DWW TIAR S,
LAPRF 13, E#ZEIMIRERE 7 4 Vv — 12w S
NTWLBRETORY) T AT VHHEORE 2T 2
Ewkh, AMERE PrPe Dl ABREINS LD
FRCEET S NI BN TH 51012,

2. M ¥ & FE

21 23K 7UAERVIAREE (R/312)
REE—E b RCC b b DBRMRIRIARE
BMAEBDOY Y 7 > NAAY— (LVG, Golden
Syrian hamsters, Charles River, MA, USA) &, X
JVAE—=2603KBIZBEHELIENLARAY —D1%
(w/v) &Jiilgs €Y 2 — b ZEHENEEL /2. B
Ys A7 v A E—2BRICHELT0 HER, Zh
SOEMERRL, BMERDHLTY VREEEEE
By (PBS) 2 10% T & & ¥ (pHT7.4), Ulter-
Turrax T2 REY F AP —THREYF A XL/,
f¥k € ¥ & — b iX Beckman GPR £ _LiE 0 (Beck-
man Coulter, Fullerton, CA, USA) 2 &Y 3,000 g,
FERTIoHELL:, EHEEZBHERL, DBORHERC

iz,

2.2 k F RCC ~® SIHBH R/X1 2

£l (1 847 450+45ml) % AABB 38E M IRTT
POEAT B, RLBHANTRERT V7 4 795
EEEL L 7z (Pall Medical, Blood Donor Program).
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FZBNLE CPD Pl EHI2S 63 ml A - 7zl 71
Flshl, 2hsD8FIcowT, Pall WBF2H
MEFRET7 4 vy —% BV, X% —OFEHHAHF
(Pall Medical, East Hills, NY, USA) ZfE-> CHIM
HEEEBIERIT - 72, AMIKEREROLIMN%Z, ik
SHFHIANICALEE L TRCC & L7z, T 2bb, HIM
KrERBO£IM% 5,000 g T54fEDLL (Sorvall
RC3C =28, Kendro Lab Products, Asheville,
NC, USA), k¥ (n#) ZFrEL 7z, -7z RCC
By, AN M2V w PWBE~60%E D & D MBICH
FEIE 5, 7213 SAG-M BINFIEH 100 ml 12
FEEI ¥, RCCEERDER %5 RB (Sar-
torius, AG, Germany) THIZEL, BE (SAG-M %
INFEIR P S ¥ 7254 1.07g/ml, CPD %Hw
7256 1.08g/m) »roFBEEHEM L, FARL
RCC i3, IMKIPITDWEET 4£'CT—BREREL 72,
HEHIC RCC 2WEEL SO L, 10% (w/v)
AZVAE—BPENLARAY —KEY X — b
(scrapie infected hamster brain homogenate,
SIHBH) O®EEEL0.36% (v/v) &£k b L5,
RCC 270ml iz U T SIHBH % 10 ml % m L 7z,
RCC (A EY XA — b B+HEAEIND LS, &iE
ek 2453, 15~20EIRESX ¥ TRG L. 58
HID RCC H @ PrPe &% 53 %5728, RCC 20 ml
EULAY7uay N7 vEAH0ml 7 RF s
BB ICERIL U7z, R D O RCC B A -5 72 Ny 7
2 LAPRF 28 L, 2| (22+2°C), »E%EZ= 76
cm THMEL 7z, ABEETEOREEF O PrPes BE %,
TROVIAY > 7uy b7 yEeA L D#ElEL.

23 JIRY>TOy FTPveA

PrPsc %, BEELEE 4%V a v v v REE
SHEBERBEBEB L) v ¥ > 7 A7 VB (PTA,
170 mM b~ 7 % v v AW, pH 7.4) ZHWV 3
HETHIL, BiELY., ZORFETIE, RCC 2.5
ml ZHRANC 4% v a v 6ml LEEL, 37°C, 10
SEA v F 2= UCRIMBREER S, MR
AL L THES PrPse 2B S ¥ 7z, A Y F 2 R—
&, 4% (w/v) PTABW %2 700 plmimiL, &5
1230 A U F 2= LT PP 28E IS Z
Li2E Y, RCCHEEPSEILPT S Lz, ZOR
I BR 5 R % 19,600 g T 60 53 & 7213 14,300 ¢ T
90 47f, BRTEOLLL, LEERREL TEEL,
PrPsc vy b % 0.19%%)va VR v EEkEEE
HAE®R (PBSS) CHEBL CE L -5,

134 BAY 721y R%¥E

19,600 g T 60 DR L Lz, EEZBRELZEDOR
vy & PBS-S 100 pl ICFHRRE L7z, &K S 40
WEEY, 50 ug/ml 75 4 > —¥K (PK) T
37°C, 60 3LEL T, BEL T2 PrP LSO E
H%®HMA L 7z, &8 37.5 4l 12 4XSDS-PAGE 34
BHEEW % 12.5 pldmL, 70°CT 10 fEmEA L T
HEZERTSE, SDSYVERKEI L V2R F ~
7oy M, ROFETIT- 7z,

Fhbb, THORE20 u (GRS ul+ RRHEE
W5 pl) % 4~129% SDS-Bis-Tris ®V 7 7V V7 &
R4 e — F L, NuPage % 8 %5 & % (MES,
Novex-Invitrogen San Diego, CA, USA) #T 200V
DEBEWC LY 3B oERkEIL7:. SEEShzEH %,
Tris-7'V ¥ YEBERE R T, 126mA 721325V
T 60 43 [, Immobilon PVDF x > 7 v > (Mil-
lipore, Billerica, MA, USA) WKEEL 7, EEH#D
AT Vv abREALY) v BREELEEAER
(0.2% Tween 20 740 (PBST) I 60 4 [ERE
Lz, NA TV A4 ¥ —var Ny 7ANT, 3F4
%/ 7 a—F vtk (Signet Laboratories, Inc.,
Dedham, MA, USA) 5,000 f5&FE (Fuy >/
EEW (PBST) THRARE0.2 pg/mlicHmH) &
LIz, BoBERLEYSERT 2.5 v
R—=+rUL7, TOXAY TV PBST CTHHT D4
EFEE L, 7TavF 2 7B T 2,000 EAR L
FRET Bt 35— A Y ¥H~ 7 X IgG
(Fab #8#, Sigma-Aldrich, St. Louis, USA) & &
BIWERT2RMEA v Fax— L7z, ZDXSI22
R LAY Fa—b LIl 2TV
PBST T543 ¢ D 4BEIEEEL, A 4 > K TRKH
v L7z, EHIE, EZEFENEE SuperSignal West
Dura Extended Signal ((fFER[IZ1:1 TRA) %
A=A =D =27 )VECHEHED CHEH L THRE L7,
¥ 7" W iZ UVP-Chemi-Doc-It K — ¥ 7 V£
(UVP, Upland, CA, USA) NTHEL, Hama-
matsu CCD # X 7 (UVP) THHiL7:, VA5~
Zay VEEOZ NNV FOEE %, 1D 7 VENH
LabWorks™ version 4.8 (UVP) 7> ¥ b X MY —
7ar S ATHENT LI,

3. ANEMERERMERR XL E—BSNLRI—
Bk FRmIRERR

BEAEBOIEEY ) 7UNA A — 300 iz, 10%
(W/v) A EY 2 — MY UV BEBHEESERER
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(J71ii - 9.2 logioIDso/ml) % 40 pl FOBEBNERE L
7o, D S 656~80 HEDMRIEIR (PNLEST
BXUHEO LTE) B, MKEE% CPD %7213
CPDA-1 FlgEE A HIcEREL L 72, NA X F — 100 L
5 2MEt450+45ml (1LY 72V #4~5ml) %
CPD % 7z 13 CPDA-1 i E &l 63 ml Ic FREL L,
5,000 g T 25 4350 L C RCC 1 BA7 (200~300 ml)
RHEELU -, Z 0IEAIMEKEE RCC &2, BINES
HENA FI74 Ot b RCCHAMFNE & FRRD ik
TE®E (4 X~~~ b7 Yy b 55~60%1ZF
BT 2, %721 SAGM HINFIE R 100 ml 12 FF
WSz, TORZ VA E—EEIEFMBRERZE RCC
1B A7 (280~300ml) 28 A - 72 MM N v 7 &
LAPRF ##ft L, »#@%ZE% 76cm & L TERT
% %17 -7z, RCC o HIMERE % 5 #@7i#12 Cell
Dyn 3,200 M 453#1ET (Abbott Diagnostics) & 7 1
—% A4 b A MY —FETHEL 2, 2@ #D RCC
k40 ] B, BBG M (IEFES 1 RCC B 183
B, 1@ RCCHEE 1 413L) TIEFEY VT U NLRSY

—OMENBEENTES L. 5RO 2EET L,

A7 VA E—DERERE BEHOLTE), NLEPST,
BITTRERE) OFHEBE L, A7 VA E¥—0DW
REMEZFETR L BTERL, 28Y (EFEW%
&) OIZOWT, PrPes DFEH/E 3F4E /70
—F APk ERWey Ay 7 ay VT v A4 TH

~7Fz.

4. FRETFRIBEMT

AW RCC EFEBBERCC D PrPres B0 E  H R
DE) B, /T X MY v 7HEETH S Krus-
kal Wallis THEL, p<0.05 DEGXEEE L.
FHE, hoRfE, HMEREZHEFEY 7PV 2T
Prism (GraphPad Inc., San Diego, CA, USA) TH
HUi7, 2 RCCEEH LI A1 RCCEEHHDE
REIRDES L U 53 RCC BEHOBYDA 7 L A
E—%2FET XV R 7 % Fisher HIRE THEITL,
p<0.06 DEFEEHERE L.

5. & F

5.1 SHEMRREE (R1N172) @8B—VIRS >
Zov b ,

PrPsc [rESE 25l LR E 7 v v X 2T 5
72, BAMMO PP 2 EFTAMEEY A — b %
t b RCCIZEEML 7z, 2@EFIEOREHOHE 7Y
x> % PKBEECHULEE L 124558, JEPrPEHII%S
/b & R, PrP-3% 13 PrP¥ % (PK it o>, 43
T8 30~27 kD @ PrPres) w1 kL 7z, 2 EF7Ee
TRIEFE I PrPres ¥ 7 F B A S Lz 08, 20D
v 7 ik LAPRF 2% L7z (K1),
RCCH @ PrPes & 1%, RCC1H# 1 H19.4%0.2 log
25 6.510.7log 12, 2.9+0.7log A L7z (n=48,
£<0.05) (K1),

220kDa )

120kDa
100kDa

80kDa
60kDa

50kDa Molecular
Mass Markers

40kDa

30kDa

20kDa
J

1 HEM (R/31 ) &BR : LAPRF I & % 218810 RCC D PrPe MU IR 70y b
LAPRF %380 PrPres PEQZHLEI N A LN, £ TOH Y FIVRFESY A v EHB &L U PrPe
R L, PrP#-% &, R IcBIET 2 Prps kRN PrPy 0 WERT 27201, Tui 4 ) —

¥ KBERZTUEL .
¥ : Pre= A38A7 ; Post= % 1A% signal.

HAR7 7 = vy AEaEEE 255 25 (2006) 135

NI | -El ectronic Library Service



Japanese Society for Apheresis

5.2 NEMREE—TITIXS>T70y PESLUR
RET w2

WM RER L, A7 VA ¥ —Ric &k b HR
WA U7z BIMBRIZ FERE 3 2 Rt & mTva i oo e et
HExd 57 4 vy —DORENREFGT 2 BN TT
YA UTz, WREBREERBED 7Y & V3R ER
FiR L U T OB IARE .2 R~T DT, ORI
MEREY A — 2RV A, 75 L I3R R 3,
A7 VA E—BHNLAY —HFE RCC D 2R
B 5 PrPres &3, SEE O L 2 RERFERD
FHEWDEL, vIRI Ty bTILFwy 7>
VUDRED S kpotz, BB RCCHERE S Tz
LAY —DHIZ, 120 HRIZBWTRAZ VA E—D
REEZHE L8 e o7, ThoOEIZE
S ERIADERIAR 2 & L T 280 HREBZE 2510 C
w3, A1 RCCEEGHDR 7 v A ©—RIEEME
(4/187) & LAPRF %1 RCCEEHD A 7 v 4 £ —
FEBEWE (0/413) IHMEAFHNEEEZEZRL
(p=0.015),

5.3 BMmERERE

A7 VA =P RAY —IMH 5 FEIL 72 RCC
ERHv, 7V 4 YBRERT T% L LAPRF © H Bk
BRESHFE S M L 7z, RCC hop FMmERBUIE, 1 847
72D 1.07£0.08X10° cells 7> &, LAPRF 4L# 12
£ 3.39£1.95X105cells E CERICHA L1z (n=
3) (p<0.05).

6. & =

BT, W & 2 vCID B3 8 b L7z FEBI A3 2
Bl Stz 2 &k, vCID DIEEEL MR EIF % 5
BECEHELEZ L 2EMTTw A3, 14IHT
&, BRIME TERMD & 3 F g TIEREFHHEL 2o
7o Z &5, [M¥KIE vCID BEIKH IR TE % &
IR DBIEZPURLSBIEEE D DEEZOND,
2 BB D2ZIME TIiE vCID OIERDBFEH L o 1248
(FEBEIFROBE NI X D FT), KL Y v (i s S
TAFT—¥KWETY A4 > (PrPres) I ni,
ZDEHIE PRNP (7)) 4 ) #ETOa K> 129
BT OEEE (AFA=2/NY YY) THolzDT,
M & 2 vCID BPEDREZHN A F 4 = k8
&8 PRNP BEFRCEsNZW I E2R LTV 5,
AFVATEHIOEBRFEY 7 IV —TBRIZ VLD
T, ZNSDOFTRIE, B2 ¥V A28 % vCID
DEHOFELIHE EERICKERBERL D5, Lo,

136 HEX7? 7 x vy X2

ZOBEIEFREY 77V —7TBSE I & 5 1 KE§E
REGIMIC & 2 2 RIFPL ORISR 2 2 05D
EZoh 50,

BFE, vCIDJRIEARE & - T B REM: 2 H 2 BRIl
BERE RN TE 2, £ EHECHEATEER R 7
Y —= > 7RIy, TSE QRS L BERH 5
FHMEAEAMERTH 2 Z EBERENRTWVWEOD
T2, M o O HIMERERE L, vCIDERHY R 7
i/ NRICHIZ 572 0 ORFIONE L UTEIHZ S D
ThO, TOLIBXRPLETH S (@i & 2R
Bl 2 Bl IRE I Vv 5z RCC R EIMBRA % &
hTwihpolz), ULHLERs, BEOHmET, |
EOHARD AMBRERE 7 4 V& — RGN DR
TSE Bt ic it U T 422% DR ENR L R & o
Tz E3NTWAHDTY, BUEDOIERERN L HIEKERE T
1%, #iMic £ % vCID B O IEZI R IZ%E TIER
WeFEz 65,

KB, LAPRFIZDOWT, RCCHFD R 7 v 4

YRR AREEE RS DI T A HTT YA L,
Pall LAPRF @#iRAMBRKERE7 4 V8 —T, B
IMERERRHERE & BYME 7Y 4 VB OB K T ahE
PhbidboTwab, A7 1A ¥—idt Y YOETHE
MREMEBT, VU HIMERS s PR ER
(CNS) THEHET 2BPME 7V A4V BERTH S, X
JVAE—RBEELTEYYIRAONDD, NARY
—IZHEREL T, iR, BRME Y 4 —
VABLUT I uA NHEREREE T IREEER
15,

ARG T, WEE E L T HNARY —H#EIEIE
(HSc) TH 2% 263K Iz, A54 7 HETITIE
LAEDEE, t MHERME, H25vidEd T vCID
BEHRMBERR 2 H W AR I VW EEZ 5N B,
vCJD BE DM 252 Z L ZFERIC# L <, 1FE
AERTERETH Y, MEOARBEREMEER, oD
WY F—va VERBICHFERTE 21 IS Ik
STukwn, 5T, FVA Y27V 77 ABET 5
1Z X A DBIFRICIIBRRN LR Y —BOREY R — Mo
KA 7 VA E—23KHEBHAVLRTHE DI, K
METH ZOR%E PrPse OftEIR E L THW -,

RCCHDOBHM TV A &I, VAT ay
N7 vk THIE LT, ZOHER, B Prps
EHRBPEPIPC DT 0T 7 — ¥ KHELBRZEDE
WKEITWTWS, PrPe%27u74 > — ¥ KALET
e, ZREVNE, 7B I4L2E»6 %257
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07 7 — P FoE Uz o8 (PrP 27-30 £ R50),
[ UM T PrP¢ B2 WIIRS#ES iz,

Affcr Ay ry7ay b vkfEVESR
e F =5, A7VvAE—RBEMREY 3 — M X
DY) A& U BSRME I X84 7 &z RCCH
DG PrPsc &4, LAPRFI2X V#72.940.7 log
(P iR GRS TIZIZ 99.99%) ARICEA
Uiz Z EpR&EnTz,

L LEhs, A7 vAE—RBYERMEZ2HWS 2
LIZRRFASH Y, R84 ZFED in vivo KBTS
R 4 v OB R EOBEKR TRBLL T/ Wiy
BEME, B & UMEEARSICOWTRIZED L) BE
EVRHLLBBRINBZIENS, TDT AN —D
BT & VEEIRE, A7 VA E-BENL R
& — Mg SFHE L7 RCCHOBAVWTFHE L7z, 20D
N ERBR DR, LAPRF BINEMECELE S
NIRRT AV BER YIRS 7uy VT vk
4 OHRHRA 2+ THS 2 THP SR E2ET
3 2R a N, ABEHHEO RCC H D PrPse oy
T2V IAYTay bDY T FNVIZIERICEEL, »
25 CTHBETEA2EETH-> D, HIMBEREDH
99.99%, HEWBAY T 2 Z L PHRTE]. 207
4 VF —iZAMER BSR4 > (HlBRC T
208X UHEFELZVLD) BRESNS L DRHET
ENTVWBEDOT, TOBRITFTEATE R W,
LAPRF O 7V & »JR{GREH ISR % & SICEIES 5
HET, A7 v A EC—BENARY —ZHWI-HEED
2B RCC £FESWRCC ZIEE N LR Y —IZHAE
U7, ZOkER, 2 RCC E2RELINLRSY —
413 PE4T (1009%) THEMEE 120 HRCb72h R 7
VA E—DBKRBENRBR L 2ol &b,
RCC # LAPRF TA3#T 52 LICLB A7 VA E—
DEHEIHIEAR S Wz, LAPRF LR EE B b, JE
2B RCCEEHTIZ AL TR 7 v 4 ¥ — DRI
DBFEF LIz, A7 VA4 E—RBEBEREMBELCDT,
DDONLARY — (CoffEE & ABERE ) 12D W T,
& 612 280 H b - VBIR ZfKT T 5, AR
PRI OHIR, +7%bb RCCEFVAVRET 4 V5
—T5iE7 2 Z Lk P OBREENERICEI L,
FVF VEETZ 4 NVF —THRLT RCC 285 LTz
NAAY —TAZ VA E—DEREESFEHRL 2h o
TEWIHRY 2R T LD TH D, £,
LAPRF CHL# L 72 RCC D FRIMEK I, EH X in
vitro BiME L in vivo BUEMZ BT 5 I BRI N T

D B 42.4445)

LAPRF 132 HMBRBR EZR & 77V 4 VERERNR & B
—DT N4 ATHEILL 7 FHEARAMERERE 7 « v —
THY, E M VvCIDRED TV A VIEOEIMIC & %
G A7 2ETEE, BolHkiscicdy,
MEEAS DLW FIcEET 3 eH26N15,

X ik

1) Prusiner SB: Novel proteinaceous infectious particles
cause scrapie. Science 216 : 136-144, 1982

2) Bolton DC, McKinley MP, Prusiner SB: Molecular
characteristics of the major scrapie prion protein. Bio-
chemistry 23: 5898-5906, 1984

3) Prusiner SB: Prions. Proc Natl Acad Sci USA 95:
13363-13383, 1998

4) Bolton DC, McKinley MP, Prusiner SB: Identification
of a protein that purifies with the scrapie prion. Science
218 : 1309-1311, 1982

5) Prusiner SB, McKinley MP, Bowman KA, et al:
Scrapie prions aggregate to form amyloid-like birefrin-
gent rods. Cell 35: 349-358, 1983

6) Riesner D: Biochemistry and structure of PrP° and
PrPsc. Brit Med Bull 66 : 21-33, 2003

7) Weissmann C, Enari M, Klohn PC, et al : Transmission
of prions. Proc Natl Acad Sci USA 99 (Suppl 4) : 16378
16383, 2002

8) Collins SJ, Lawson VA, Masters CL: Transmissible
spongiform encephalopathies. Lancet 363 (9402) : 51-61,
2004

9) Ironside JW, McCardle L, Horsburgh A, et al: Patho-
logical diagnosis of variant Creutzfeldt-Jakob disease.
APMIS 110 : 79-87, 2002

10) Hill AF, Butterworth RJ, Joiner S, et al: Investigation
of variant Creutzfeldt-Jakob disease and other prion
diseases with tonsil biopsy samples. Lancet 353: 183-
189, 1999

11) Collinge J: Prion diseases of humans and animals:
Their causes and molecular basis. Annu Rev Neurosci
24 : 519-520, 2001

12) Ironside JW, Head MW : Variant Creutzfeldt-Jakob
disease and its transmission by blood. J Thromb
Haemost 1: 479-486, 2003

13) Bernoulli C, Siegfried J, Baumgartner G, et al: Danger
of accidental person-to-person transmission of Creutz-
feldt Jakob disease by surgery. Lancet 1: 478-479, 1977

14) Esmonde TF, Will RG, Slattery JM, et al: Creutzfeldt-
Jakob disease and blood transfusion. Lancet 341: 205-
207, 1993

15) Wilson K, Code C, Ricketts M: Risk of acquiring
Creutzfeldt-Jakob disease from blood transfusion: Sys-
tematic review of case-control studies. Brit Med J 321:
17-19, 2000

16) Vamvakas EC: Risk of transmission of Creutzfeldt-
Jakob disease by transfusion of blood, plasma, and
plasma derivatives. J Clin Apheresis 14 : 135-143, 1999

17) Wadsworth JDF, Joiner S, Hill AF, et al : Tissue distri-
bution of protease resistant prion protein in variant
Creutzfeldt-Jakob disease using a highly sensitive im-

HART 7 = vy A¥ESHEE 255 2% (2006) 137

NI | -El ectronic Library Service



Japanese Society for Apheresis

18)

19)

20)

21)

22)

23)

24)

25)

26)

27

28)

29)

30)

3D

32)

138

munoblotting assay. Lancet 358 : 171-180, 2001

Bruce ME, McConnell I, Will RG, Ironside JW : Detec-
tion of variant Creutzfeldt-Jakob disease infectivity in
extraneural tissues. Lancet 358 : 208-209, 2001

Head MW, Ritchie D, Smith N, et al: Peripheral tissue
involvement in sporadic, iatrogenic, and variant
Creutzfeldt-Jakob disease: An immunohistochemical,
quantitative, and biochemical study. Am J Pathol 164
(1) : 143-153, 2004

Glatzel M, Abela E, Maissen M, Aguzzi A : Extraneural
pathologic prion protein in sporadic Creutzfeldt-Jakob
disease. N Engl ] Med 349 (19) : 1812-1820, 2003
Brown P, Cervenakova L, McShane LM, et al : Further
studies of blood infectivity in an experimental model of
transmissible spongiform encephalopathy, with an
explanation of why blood components do not transmit
Creutzfeldt-Jakob disease in humans. Transfusion 39:
1169-1178, 1999

Weissmann C, Raeber AJ, Montrasio F, et al: Prions
and the lymphoreticular system. Phil Trans R Soc Lond
B 356 : 177-184, 2001

Will RG, Ironside JW, Zeidler M, et al: A new variant
of Creutzfeldt-Jakob disease in the UK. Lancet 347:
921-925, 1996

The National Creutzfeldt-Jakob Disease Surveillance
Unit (Updated January 11, 2005, University of Edin-
burgh, UK). Available from : http ://www.cjd.ed.ac.uk/
Australian Government-Department of Health and Age-
ing: What is variant Creutzfeldt-Jakob disease (updat-
ed December 2004). Available from: http://www.
health.gov.au/internet/wcems/Publishing.nsf/Content/
health-pubhlth-strateg-bse-faq.htm

Houston F, Foster JD, Chong A, et al : Transmission of
BSE by blood transfusion in sheep. Lancet 16 : 999-1000,
2000

Hunter N, Foster J, Chong A, et al: Transmission of
prion diseases by blood transfusion. J Gen Virol 83:
2897-2905, 2002

Brown P, Rowher RG, Dunstan BC, et al : The distribu-
tion of infectivity in blood components and plasma
derivatives in experimental models of transmissible
spongiform encephalopathy. Transfusion 38: 810-816,
1998

Cervenakova L, Yakovleva O, McKenzie C, et al : Simi-
lar levels of infectivity in the blood of mice infected with
human-derived vCJD and GSS strains of transmissible
spongiform encephalopathy. Transfusion 43 : 1687-1694,
2003

Llewelyn CA, Hewitt PE, Knight RSG, et al: Possible
transmission of variant Creutzfeldt-Jakob disease by
blood transfusion. Lancet 363 : 417-421, 2004

Peden AH, Head MW, Ritchie DL, et al: Preclinical
vC]D after blood transfusion in a PRNP codon 129
heterozygous patient. Lancet 364 : 527-529, 2004
Hermann LM, Davis WC, Knowles DP, et al: Cellular
prion protein is expressed on peripheral blood mononu-
clear cells but not platelets of normal and scrapie infect-

33)

34)

35)

36)

37

38)

39)

40)

41)

42)

43)

44)

45)

ed sheep. Haematologica 86 : 146-153, 2001

Holada K, Vostal JG, Patrick PW, et al: Scrapie in-
fectivity in hamster blood is not associated with
platelets. J Virol 76 : 4649-4650, 2002

Agence Francaise de Securite Sanitaire des Produits de
Sante : Expert group on risk of TSE transmission via
blood products. Report December 11, 2000

United Kingdom-Department of Health: Risk assess-
ment of exposure to vCJD infectivity in blood and blood
products (Updated December 10, 2004) . Available from :
http ://www.dnv.com/binaries/vCJD_Update Report_
tem 4-74414.pdf

Brown P, Cervenakova L, Diringer H : Blood infectivity
and the prospects for a diagnostic screening test in
Creutzfeldt-Jakob disease. J Lab Clin Med 137: 5-13,
2001

United Kingdom Spongiform Encephalopathy Advisory
Committee (SEAC) Annual Report 1997-1998. Depart-
ment of Environment, Food and Rural Affairs, 1998, p.
10. Available from: http://www.seac.gov.uk/publicats/
seacrept.pdf

FDA final guidance: “Revised preventive measures to
reduce the possible risk of transmission of Creutzfeldt-
Jakob Disease (CJD) and Variant Creutzfeldt-Jakob
Disease (vCJD) by blood and blood products.” US
Department of Health and Human Services, Food and
Drug Administration, Center for Biologics Evaluation
and Research (CBER), January 2002

Gregori L, McCombie N, Palmer D, et al : Effectiveness
of leucoreduction for removal of infectivity of transmis-
sible spongiform encephalopathies from blood. Lancet
364 : 529-531, 2004

Sowemimo-Coker SO: A filtration technology for
removing infectious prions from red cell concentrates.
Biochemist 27 (4) : 29-32, 2005

Sowemimo-Coker SO, Kascsak R, Kim A, et al:
Removal of exogenous (spiked) and endogenous prion
infectivity from red cell concentrates using a new proto-
type of leukocyte reduction filter. Transfusion 45 : 1839~
1844, 2005

Sowemimo-Coker SO, Pesci S, Andrade F, Kim A:
Removal of infectious prions from red cell concentrates
with leukotrap affinity prion reduction filter. Vox Sang
(Submitted)

Sowemimo-Coker SO, Kim A, Tribble E, Wenz B:
Development and validation of an accurate method for
counting low levels of both normal and abnormal leuko-
cytes in leukoreduced blood/blood components. Trans-
fusion 38 (Suppl) : S$23, 11S, 1998

Taylor HL, Whitley PH, Sawyer S, et al: Excellent i»
vivo 42 day red blood cell recovery and low hemolysis
using a new filter designed to remove prions. Transfu-
sion 45 (Suppl) : 184 Abstract S 53-040 A, 2005
Saunders C, Herbert P, Rowe G, et al: In-vitro evalua-
tion of the PALL Leukotrap Affinity Prion Reduction
Filter as a secondary device following primary leuco-
reduction. Vox Sang 89 (4) : 220-228, 2005

HETY 7 = Vv RESHEE 25% 25 (2006)

NI | -El ectronic Library Service



