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T3, WIEFTHLEL ZHIZBRIERTH 5 FFP
DR RE, ZOKRBOHEIZL AR
A NARGRL LORERTH 5.

ZhSDRE A BIRT 37-0121%, KED FFP
EELTIL, REMHME £ BIRICHRET S
M AR TAZEY, BB THEEEL L.
HEIZOHMNOEDIL, ZEEBMESE
3 #i% - Double Filtration Plasmapheresis
(DFPP)® 1t H L, M5B SREmH
B DBRIRIBREE I D T EBRIER R AR &
Tho-OTHRET 5.
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1) BEMF L 5 CIZBRBIER O REIPEIEH]
DEE

a. Phytohemaggulutinin (PHA) 2% 3
1) v SERIDEAL RIS

PHA (2§ 2K EMY » /8RO KRG %, 7

BOFE ICBEUTHEL:. Tabb) 8

Bk #10% O fetal bovine serum % & {» RPMI-

HEPES 2% & ¢, #RIL% 5 5413 control

ABI{& # /0 2, microtiter plate (Falcon)

121 X10°/0.2ml/well 7EL 7=, 2D & well
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ISHRA%IRAEL % D PHA #30L, CO.incubator
2T 3 EORMERL /-, B TAN24BERIZ, 1
#Ci/well ® *H-methylthymidine %10 % uptake
13 liquid scintillation counter iz THIE L 7.
cmp & triplicate ®F¥ TRk ® PHA $h#E{LK
TS24 3 RISHIEI ZILRDORIE->TEH L -~
PR IMIERINEE cpm
*AREE cpm
ZDOHHEIZEINT, RT3 Mg s
BEEZREL, ZhIlfEt- TREMEL S5 V12
FEDIEH D RIEIHIIEN: 2 R3TL 7.
b. Mixed Lymphocyte Reaction (MLR)
PHA SE(CRIG L RIHRICTBEL 7-REAZ
5 UNIIB AL RMEMmMY v /8% H\WT, one-
way MLR %17 % - 7:. responding cells &
mitomycin C #¥8 U 7= stimmulating cells &
% Zh £h 5 X102 microtiter plate ®%&
well 1IZEL =, SERBMEZ5BME L i
FTANTHEMRIG L FRIZTE 772 MLR K
IRIFRONIZHE-> TEEL 72,
% stimmulation
DFPP i ? fLFEHMEE cpm
DFPP %O fi##RINE¥ cpm’
2) MEFEERE (1508 kst
3D 1 KET2bb5, cellurose diacetate
(CA) B4, poly methylmethacrylate (PMMA)
f%, poly vinylalcohol (PVA) &> i 4% 43 3
HhEE a2, 3ADHEEREIINLT
INHDEE1ET AV, 2hFh3ET
DML EITL > 7. 1000 ml O M 5% & 5 B
LR T, BEMHE 1 RETCEAS N D
8 (1 KEHR) & 2FRREICIREIL 72, O Mk
5 EEL MEE 1 REREDERQBE 2
E L, KORKIZHE- TEE%EHK sieving coefficient
(SC) &#HEML /.
SC= 1 kiﬁ?ﬂW)EEﬁié}%E
2EMFERDEARDBEE
 FEAMRSNEE L Lawley %, Immuno-
globulin (Ig) 13 single radial immunodifusion
(SRID) iz k- THIEL 7=
3) MEEEBEEORE
a. MAEEAE (2KHE) DFEMH
BAEAFTRL 2KEEZTRTHVWT, 20

% inhibition=(1 - )X100

=(1-— X100

"o®

Table1. Specifications of plasma filters for
double filtration plasmapheresis.

second . inside wall effective pore

filter material diameter®  thickness® surface area**  size*
2A-10 EVAL 220 45 1.0 0.01
3A-10 EVAL 220 47.5 1.0 0.02
4A-10 EVAL 220 50 1.0 0.03
MA-3000 CA 370 190 0.75 0.04
XK - 30 CA 300 120 0.95 0.01
AS-08 PMMA 370 85 0.8 0.1

;4. **.m’, DFPP;double filtration plasmapheresis EVAL ;ethylne vinylalcohol,
CA:cellulose diacetate. PMMA :poly methyl methacrylate.

MERE RS 25 3 HEBHEE % e L /-,
2 Kk f&ix ethylene vinylalcohol (EVAL) %4
2 A-10, 3A-10, 4 A-10, CA & MA-3000,
XK-30, PMMA #40 AS-08 D &&t 6 B TH
3. HBOFEMIEE 1 ITRT.
b. in vitro iZ&1F 3 2 KIEIZ & 2 F A

SADEEEL VORI E>THAELK
BEEPHAWT, 6FEEM 2 KIEIZ L 385
17 % 7. —20C CHEEMRTFL 2 1 kKiBH %
iR TR L T fibrin #BRE L L EAL,
1 BIDFERIZ-> & 1500ml % bag 123D THER
L7, 2O bag & 2 KEEL ORI ICFASETEIREIR
ER L, W& 100ml/min 2 T 155 74 pre-
circulation #1T% > #%, FIRIEADIMES
L 1 RBEOBE L L 72, DV TIEEKE
30ml/min TiE@ %174\, bag A*Zick -~
BRR TR (2 KIER) % & < BAIL 7=k
EEREXL 7. EIBEAICHE - - MiEI3 B L
oo MEDBRERE LD 2 KEIZDOWT 3ET
DREIT L 7.
c. 2KENDEAMSITHT 3 SC DRIE

2 KRN MBEBREAR S I3+ 3 SC I3 1 KkhE
IZELTROKNIZFE>TEHL .
sc=_2 kffi#&ﬁP@EEﬁ‘Z’z}&%fE

1 REBRPOEAR EE

d. cpm-ratio DEIE

TRIBIZE 3B & - TBS M BREES
12, REMEMEN R TBES A CHEET
50%8R37-0NDIEEE LT, cpm-ratio ¥ %
BWLUTORIZE->TZhEEHL A,

FREB¥RIRHNC & 5 PHA KGO cpm
LRERRINC & 3 PHA KIS0 cpm

cpm-ratio=
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e. elimination index I2 & % 2 XD (T

2 RBED total protein 1233 3 SC Ak &0
13 2 REEPANDELORULEHEHL, cmp-
ratio AVh & VIS EFRBIEP A D RIE I H 0 E
DBEEIZ, Z2ZTLUTORINEST elimi-
nation index #E L, 2XKIEO M DIEE
L7
total protein ® SC

cpm-ratio

4) mARE 21+ 3 DFPP
a. xR

B RFEE—SNBH TIRBOEITEEL22
FlExRE LA FREALZ BEIG, WE9
B, KIS, REEIF, FEWIHT, v
FThEEREGH 2T IEEREBORBITH - 7.
b. DEPP O F#%

1RMENE 271 PVABE2(ERL, fthid CARE
#EALA. 2KREIZTNT3A-102BVL
blood access i3/ b8 &) ik & | % o B # ik 12 EX

elimination index ==

Fig. 1. Auto-regulatory apparatus for double
filtration plasmapheresis. Plasma sepa-
rator (the right) and plasma filter (the
left) are indicated.

Y, Mgl 100 ml/min T, 20—30 ml/min DI
el pEsET b S 1 RERIS,
e 2 RMEIc MW T IR L, 1 RKE
DI%IL2KIEIRE L TREIGER LA, 2K
ETHEBENLE P> 2RI DI0%ITEERE L
THEEBMICEEL - QELIERIE, 20%EE
EERENDTSELTATIZ )y M SHERIL
7-emEELIEL L. DFPP I3RRBEIZHEITL,
REIE LTARFT6EEZE>T1 7 — V&L,
Bk e U TiXmMeEAMmEE (Plasmanate) 250
mlEtbniz (X1)
5) DFPP FEITRIT2 2 351 3 R FA0{EE
a. EWHYEORE

ferritin, cartinoembryonic antigen (CEA),
immunosuppressive substance (IS), immune
complex (IC) #, DFPPEFTHEI% D BE MF
5N 1 RIERE, 2KERIZEVWTHREL .
ZhEFhIZ OV THMHEERIZHEL T 2 KMEIIx
+3SC &kwk FLzhsizmiT, CA-
19-9, a,-macroglobulin (a.,-MG), a-fetopro-
tein (AFP), immunosuppressive acidic pro-
tein IAP), a,-antitrtpsin (e,-AT) D& %Al
EL, UTORIHE-THREREEHL /-,

g DFPP # 0 & higE
BEE=U ~ DrPPao mAHRE
b. BEMEOFREMEEEDEIE

DFPP FEATRIHRIC &30 TEREX L 7= & MF A,
BE) yBRRUREANY v /385D PHA $H#%F
{ERIER U MLR L RIETEBIIOVWTRETL
7=,

c. HHRRMESRRERE DHERS

in vivo TOMER REFEEDIEEL LT, DFPP
1T VR E LEM%IZENT, PPD KER
ICEREL 2DELERETL /.

= 3

1) PHA 2544 5 1 v 7 SBRGDFHA LR IS
WAEMED PHA HELRIGIZT 5%
i, RINT REL15% & L BRI RBE O
5 AB I{E & LB L 2RI R REL B
f2. Z ZTUTOERET AT, RIMFRE

#15% & L 7.
2) MEEFBERE (1K0%) OME

) X100
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CAR%, PVAEE, PMMABO W h &, total
protein I2x§4 5 SC130.95LA ECh -7, Ig
T3, Ig-G T0.95, BLHTROKE % [g-M
TH0.870IEETRL A (M2) L EDEAE
IiE L 1 kEH#E L 0, PHA $hELRIGICHHT
AMRFBIIEIRD St oS, (K3)

3) MMEBIE (2 K0 OmE

in vitro OWEBRERTHE /- 2 KIED SC I3 &
2D EHNTHS. total protein 12DV TH B
L0.32250.840E A 5N LAL, W

Total
Protein

mppi

V2222222222772

albumin

Ig-G

Ig-A

Ig-M

: cellurose di-acetate (CA)
[ polyvinylalcohol (PVA)
P72 . polymethyl methacrylate (PMMA)

Fig.2. Sieving coefficients of plasma separa-
tors for plasma proteins. Values are
means of three separation tests ex vivo.

" X

FThOETLATFROAEZERIZ Y SClE/h
xWERAFHY, RLEBRSICHT S SCi
2 K& pore size L IZIFMRL T/,

1 KB B & VIEBRRTE- 2 KiBHE, &
g0, PHA $hHhECRIGIZa T 2052 %
B3y, WFhD2RBEIZOVWTY, 2KIER
B 1RIEHE L D IRIESES L TED, #i
FREBWE T 1 RIEHE L 3 3 AR ICHE K
LT, (X4)

cpm-ratio 12 0.396 7 5 0.839 D ¥ ATR 5

15}

[*H]-Tdr Incorporation
(cpm X10~2)
=)

(3]
T

CA PV. PMMA

[1: original sera of cancer patients
% first filtrates from cancer patients
Fig.3. Effects of cancer patient sera and first
filtrates on normal lymphocyte blasto-
genesis to phytohemagglutinin. Val-
ues are means of three experiments.

Table 2. Sieving Coefficients of Plasma Filters for Serum Proteins.

second filter TP albumin «

az 8 Y IgG IgA

2A-10 0% 065 078
3a-0 0f7 00 08
4A-10 974 Q80 0%
MA-3000 2.81 088 0.7
xk-30 332 038 0%
As-0s 08 07> 088

0.26 0.31 0.46 0.37 0.28
+0.04  +0.14  +0.04 +0.08  *0.05
0.35 0.56 0.61 0.48 0.38
006  £0.04 0.3  +0.05 *0.10
0.44 0.56 0.62 0.52 0.50
£0.16  *0.04 +£0.04 +0.05 *0.05
0.56 0.69 055 0.72 0.78
£0.19 021 £0.08 0.1 +0.05
0.05 0.05 0.177 0.33 0.10
#0.01 4001  +0.03 *0.04  +0.03
0.71 0.64 0.66 0.78 0.76
£0.02  £0.07 0.08 009 0.1

Values are means of three filtration tests in vitro.
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Fig.4. Effects of cancer patient sera separated by plasma filters in vitro
on normal lymphocyte blastogenesis to phytohemagglutinin. F :
first filtrate, R : residual fluid, 2F : second filtrate. (n=3)

Table3. cpm-ratio for plasma filters.
second filter exp, no. mean * se
1. 2. 3.
2A-10 0.455 0.3  0.421 0.396 +0.040
3A-10 0.480  0.393  0.456 0.443 +0.036
4A-10 0.617  0.551  0.631 0.599 +0.035
MA-3000 0.844 0.745  0.848 0.812 +0.048
XK -30 0.444 0.379  0.403 0.409 =+ 0.027
AS-08 0.891 0.773  0.852 0.839 +0.049

Table 4. Evaluation of plasma filters according
to elimination index.

Table5. Profiles of cancer ptients treated

with double filtration plasmaphe-
resis.

second filter

SC for TP cpm-ratio index

2A-10
3JA-10
4A-10
MA-3000
XK -30
AS -08

0.58 0.40
0.67 0.44
0.74 0.60
0.84 0.80
0.32 0.4
0.83 0.84

1.45
1.52
1.23
1.04
0.78
0.99

SC . sieving coefficient, TP : total protein,
index : elimination index = (SC for TP)/¢cpm-

ratio.

No. Age Sex Disease DFPP PE (Ka:osfsky) s:r'\ '»:t[e)st
1 62 ™ Gastric Ca, 4 ND 0-A ND
2 64 M Gastric Ca, 4 ND 0-0 ND
3 54 F Breast Ca. 4 ND 0-0 =
4 B M Rectal Ca. 4 2 0-0 ND
5 72 M Pancreas Ca. 4 2 0-A +
6 64 M Pancreas Ca. 5 1 o-0 =
7 40Mm Esophageal Ca. 5 1 0-A +
8 5 M Colon Ca. 5 1 O-A +
9 583 F Pancreas Ca, 6 1 O-A +
10 70 M Colon Ca. 5 1 0-0 +
1 55 M Pancreas Ca. 5 1 0-0 ND
12 42 F  Colon Ca. 6 ND  O-C +
13 50 ™ Colon Ca, 6 ND 0-0 =
14 74 ™M Esophageal Ca, 6 ND ©0-0 +
5 52 M Rectal Ca, 6 ND 0-0 =
16 46 M Gastric Ca. 6 ND 0-A ND
17 78 F Esophageal Ca. 6 ND 0-0 ND
18 56 M Pancreas Ca. 11 ND 0-A ND
19 66 ™ Pancreas Ca, 6 ND O0-A ND
20 47 M Pancreas Ca. 6 ND 0-A +
21 53 M Pancreas Ca. 6 ND 0-0 =
2 5 M Pancreas Ca. 6 ND 0-A ND

OFPP . Double Filtration Plasmapheresis, PE . Plasma Exchange,
PS:Performance Status, ND:not done, +:improved, —:not improved.
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Nn7=h, 2KMED pore size #/PEVIEY cpm-
ratio b/h & B A3EMA B -2, (£3)

total protein @ SC & cpm-ratio & DL TH
% elimination index # &3 &, pore size 0.02
LDIA-VTHRLENIEIE@EZRL 2. (F4)
4) B|REZ T 3 DFPP

2KMEE L TIA-10 2B 7:137H0 DFPP
TRz, —AEOMEE T EERS hik.
TUVAF—RIEE & UMD 2 2o 2.
IEEBIZ, F51.11+0.61g/dl DFELER
77, DFPP#£7 # 2 ERLIPICIEMEIZEL /2.
BELBAEEATIR, FgEESER R,
-7=. DFPP K174, 22%I4 11451 (50%) I
Karnofsky % 8- & % performance states
(PS) D&k #E % & 7=. mitomycin-C #IF#iRkA
IZEALZIA (EFN2) 2B %, BEOH

92‘7; g;?%
B2 5 g59%
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=10 —354%
300177 23.249.6 596+13.2 76.6%177 106157 8.7%15.4

NLy PtLy NLy PtLy NLy PtlLy
(n=21) (n=6) (n=19) (n=5) (n=21) (n=6)

Second
Fittrate

First Discarded
Filtrate Fluid

Fig.5. Effects of cancer patient sera separated
by double filtration plasmapheresis ex
vivo on normal and patient lymphocyte
blastogenesis to phytohemagglutinin.
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BRohAH»- (%5)
5) DFPP Wf7R1# Iz 11 3 21l

1RIETE, 2 KR, REHEO PHA &L
R zxt+ 2 80m15812, BE) v kb LU
BN Y BROWThE, 2REBRTELEL
BEBRTRELE -/~ 24k in vitro TOHE
BB THAERE2LFERNERTH 5 12,
(X5)

DFPP iEfThilf 0 BFMF 12 & 5 PHA 3%
LRSIz x T 24MEIEE, BF ) V8K TEZh
%N 36.91+20.5% 75 28.1£19.5% N, &
UBEEAN) YRR TENEh 36.6216.6% » 5
25.1+17.7% ~&, WTFhIZEWT LT T
EHIZEDL TV (H6) RUCEE) /8
e L UBEAY V8RO MLR 125§ 3 5
Ti, 2% /8% responder & ¥ 5 & 46.5

87.2
701 \ 80 8 i\;m 3
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50 |
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2 30t
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_]0 b
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Fig.6. Effect of sera from cancer patients treat-
ed with double filtration plasmapheresis
on normal and patient lymphocytes to
phytohemagglutinin.
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%, B AN /38 % responder &+ 5 & 56.6
%DORIED LR H -7, (R7)

ferritin, CEA, IS®SCizZh#h .19,
0.63, 0.86 TH-7-. ICIFWThOREFTL A
ETREFE O TR T TH 7. DFPP HETAT
RIZEIT 3 RENEDOREMEME DR EE
¥, CA-19-9, a,-MG, CEA L »~5F B
DREZLDOTIE, 2hENT76.61:7.8%, 82.2
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Fig.7. Effect of cancer patient serum on mixed
lymphocyte reaction between normal
and patient lymphocytes. pre : before
DFPP, post : after DFPP, P ; patient
lymphocytes, C : control normal lym-
phocytes, m : treated with mitomycin-C.

F(e‘;‘ritin Y

(n=6)
50 100 %
removal rate

Mwx10-)°

Fig.8. Removal rates of 3 A-10 plasma filter
for immunosuppressive factors. M.W.:
molecular weight.

+5.6%, 67.21+8.3% L &EH»-7=. LA L albumin
TR FEEEHDIAP X o -AT TlipFEER
132N £132.844.4%, 30.6£6.1%i+ 5%
ot (X8) )

PPD & RIc I DFPPHETT#£ T62% (8/13)
DREFITIRER L /2. BBERBID75% (6/8) A
PSWEFTHY, FEFEEFIOPIZ PSREMRIE
Aol (£5)

% &=

BREMEFOREIMNH RIS ICHEL
R, Hikd20 I E N5 DEERTH B E
Ebh®, FLEEEMALLOELT o, MG-
AFP, IAP, a AT 4 EFBESHIZENT WY
32 maEomiithly Zhs 0ORENEY
BERET 2 A0ILMPKImEEITL, BED
e EOBERODREFTO-HRETEL, B
MEREE It B AL, SRIEEE A RERIT
DR EETIBRMICE->TWS. LA L FFP
EEMRIRE T ARITOMEBRREMIZITKRE S
MEIFET 5.

E7FCLE< L, BHRIETH S FFP %
L ETAMPEAMKELABIILEL TS
2L ThB., MBEONRDEHHNE L BE
FIZEERICED, KED FFP 2 ErEEHRL T
AwaZ iy, HPEORRTIIHO TRET
bBLELE2%BEW. £/, EHOFF—
PSEDEFFP2UENDREIZHWS 0,
FFRIANALR EOBREDOEELZINZITEL,
TULLXF-—RIG% EDRIERE L HICERLE
TWEELMBBL LTS, ZThs0MES
RT3 720121F, RENFIME DS &RIRH
EBETA2HLVWHTOBEILEL 55 TL
5.

—%#, EERIFEOEN-EZTFHEDAK
Biffick-»>T, ME»S5MEEOHEEL 51T 3
ERIMEDRESR AR a N, &5 mEESH
DHELY, IREA*EELZOHTROL
N TR T & 3 MAFEAEO/ER L TEE L &
BItE o/, T ZERBMEESHACHRE
double filtration plasmapheresis (DFPP) #°
i/ kg b e Uik L 229,

EXIZODFPPIEHL, AE2EESE
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ISR SRR E ORRMRE - ER
WRIOEIR & PREFICTTREEL 2 3D TR 2 VW
k&2 LU, 4% TICEMLESIZ DFPP
FIGAL 2L WIREE L L, ik AREE
PERLENTH 3L, 2{HLLE>TVEW,
ZITEY, BEEOEELRTE 2.
DFPP 21T+ 312 b 2o T, 2fEHEOME
RREET S Tabb, MEESHEE (1 X
L MEEEE (208 Th3. RENHME
PRIRMIIBRET S22 T, 2T ABEOES
BN EELZRFTHEILIIRET L\,
AligatL 7= 3fEED 1 KEST 4 b b CARE,
PVA %, PMMA Eizw 3 h & total protein
12334 5 SC #°0.950 L T&H Y, »HZhod
LIRSk > THBEE N L RETEE L L DR
HIFIZHE L T PHA HECRIGIZH KIET
HBUIENFRONE ok, ZOZELD, 1
KIS & - CEBEME PO RENHME L,
OEARS L L LT 20K EEZ 52
EBL, 1 RERPIIDBETES:E25N03,
KRIZZO1RKERLEBT 3 2 RENEAS
BERR RIS, SEIFIE 2 BIRMICBRELES
PEIPOERES, BELRTFLE 3. 4H
3L 7= 2 KkA%iS total protein 123l T& &
XN SC%RL7A in vitro DESEMFE
AvAiERRBOERE L 2 KERIE, b
L D1 REHRIC T PHA $h& (L RIG 123t T
BHFIE WD LT, TR EE Tl imE]
BHAZERHITHAL TV, 2O &, 1KE
RO FEIEIME A 2 KIEIZ & - THRBHES
BN ZEBRLTWS, ZORERLD,
PRk A BEEL 2 KB AE I ORET L,
SR E ORIRIGE L EQDRYR & A,
FRlEFIZATRE L 2B L ER 5N 5.
2THRVIDIBLIS COBELZETT S0
12, EMB LU poresize DELES6END 2K
D355, WFRFARLBETNPEREL 2T
122 5%, ZODBAEE 2 KIED total protein
12533 SC &, F2REIZE>THEEES N/
Bk PHA $#E(b R\ xd ¥ 5 $0%1EE &
», BELFMOMBLE-TL B, ZD2H
% #& L 7~ elimination index #Z%EL, Zh
S0 EODIEEMR L LT 6 B 2 RED &R

i S

EEFEL 7=, Z0O#E, T pore size #70.02u
DIA-10 VB HBEN-TEREERL /2.

% ZCEERMIZ DFPP 2FEIT T 312H /20
3A-10% 2K E L TE8IRL A BUERE LT
F—@ENOMERTAHE S 204 T, BEN
NEBIIVLEVWEELNhE, bT i MEER
DETIEH 200, BRI DIFLRN10%
2+ &¥, FFP OERSGRIEHEL »TH 5.

GEIMEMEOBREIZDVWTRS &, BHIC
WEE N 2 KBTI 1 RIEHRIZHENRT, B
) VBB L UREE AN © /38D PHA $H#
{ERGIZHT 251/ A L THY, EAR
BRTOBRBHE\FAYT 3EEE TIIEIIER/IC
WAL T, ZhiZEBRER L £ RO
BThY, EEREICE IO 2 KB REMNEIH
BEOBREHRERETILELLNS.

B4 DRENEHME DR EEIL, a,-MG,
CEA, ferritin % £ ® globulin VA EDOE % F
BoyoTitEwiERRL, DFPPIich 50
BEizENTHEEEL LY. ICIXEERHA
Eold', 2FE»54 T DFPP T+4ick%
EETHS. —F, albumin I TFOESTFED
LORtFIIBRFEENRTES T, BEREETSH
%3 DFPP D AEZDLODRR LV Z L HFT
X3, ZNhEHI-HIZE, moBREREFSY
BTh3I).

LAl RENSIHEOREDR 2HEAMIZA
35 ¢, DFPP# M EAZIIE T, £F Y v/
LREANY v 35ko PHA $hE(L BOGIZxt 4 3
HHEIE L XU MLR o+ 238080, & 6108
HLTwa. Zhid) v 2kicE < JEEEm %
REHHIME 2 DFPP Itk »TlrEshhZ
ERTHEDOTHY, AHEDZREIHIE DR
PIESHTIEES., ZThEBEELT, in vivo
DI RRREDIERL L TO PPDEBKIG
H62%DIEFTHEEL, LA L IBEFINTI5% 4
PS DI EFITHD, & 5IIEPERFIC PSchE
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Removal of immunosuppressive substances from cancer patient serum
I. Selective removal of immunosuppressive substances from cancer
patient serum by double filtration plasmapheresis
Masashi MIYAZAKI
First Department of Surgery, Okayama University Medical School
(Director : Prof. K. Orita)

The effect of double filtration plasmapheresis (DFPP) on the removal of immunosup-
pressive substances present in the sera of patients with advanced cancers was examined.
The inhibition assay of normal lymphocyte blastogenesis to phytohemagglutinin (PHA)
revealed that the serum containing immunosuppressive substances could be separated from
patient blood by the first filter and the substances could be concentrated in the residual
fluid by the second filter in DFPP. To selectively remove the substances and to elevate
the recovery of protein, a 3 A-10 second filter was selected according to the elimination
index. DFPP using 3A-10 was performed in 22 patients with advanced cancers. The
suppressive effects of patient sera on PHA blastogenesis and on a mixed lymphocyte reac-
tion between normal and patient lymphocytes were remarkably reduced after DFPP.
Immunosuppressive substances with larger molecular weights than globulin were effectively
removed by DFPP. The PPD skin-test as an index of cellular immunity in vive improved
in 62% (8/13), and performance states according to the Karnofsky’s classification showed
improvement in 50% (11/22) of the patients. These results suggest that the immune
activity of cancer patients can recover after removal of immunosuppressive substances by
means of DFPP without using a large amount of substitutional fluid.



