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Ulcerative colitis (UC) is a recurrent inflammatory disease of the colon and rectum
characterized by rectal bleeding, diarrhea, fever and weight loss. In the last decade, UC has
been increasing in Japan. Although the pathogenesis of UC has not been fully understood,
granulocytes may play a key role in the aggravation of UC because large numbers of
granulocytes are observed in the lesion on active phase of the disease. An adsorptive extracor-
poreal circulation therapy using a granulocyte and/or monocyte adsorption apheresis column
(cytapheresis) is proved to be safe and effective in UC.

In order to clarify the mechanism of cytapheresis on the treatment of UC, we investigated
the relationship between the mRNA expression of neutrophil adhesion molecules (CD62L and
CD11b) and the efficacy of cytapheresis in 14 patients. Patients were received five or ten
sessions of cytapheresis. Each session was performed at a velocity of 50 ml/min for 60
minutes. Neutrophils were collected just before and after the first, third, fifth and/or tenth
session of cytapheresis at the device inflow site. Then, CD62L and CD11b mRNA was
quantified by real-time PCR. Data were expressed as the ratio of CD62L mRNA/CD11b
mRNA (CD mRNA ratio).

Results were as follows. The CD mRNA ratio was significantly lower in patients with
active UC than in healthy controls (range; 3.6~55.5, median; 30.9 vs range; 45.1~167.2,
median; 74.2). Moreover, the CD mRNA ratio before the each session of cytapheresis was
gradually increasing to the normal level in patients with favorable response to cytapheresis.
However, the elevated CD mRNA ratio was dramatically decreased after the cytapheresis.
These findings suggested that mRNA expression of adhesion molecules in neutrophils could be
involved in the efficacy of cytapheresis therapy.

(Tokyo Jikeikai Medical Journal 2003 ; 118 : 489-506)
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Table 1. Clinical backgrounds of the patients with UC treated by cytapheresis therapy
Case A Disease Duration of ~ Duration of o Cytapheresis Combined
Number ge Sex location* disease  steroid therapy Activity therapy ster01d* X
(months) (months) therapy
1 36 F total 4 0 severe GCAP
2 79 F total 24 0 severe LCAP
3 57 M total 6 11 severe LCAP PSL 40 mg/day
4 28 M total 9 0 moderate GCAP
5 39 M left-sided 84 3 moderate GCAP PSL 5 mg/day
6 57 F total 36 0 moderate GCAP
7 81 M total 25 9 moderate GCAP PSL 40 mg/day
8 17 F total 1 0 severe LCAP PSL 60 mg/day
9 33 M left-sided 144 72 mild LCAP PSL 10 mg/day
10 51 M left-sided 240 54 mild LCAP PSL 12.5 mg/day
11 38 M total 108 13 severe GCAP PSL 10 mg/day
12 27 F  left-sided 60 27 severe GCAP
13 51 F total 96 70 severe LCAP methylprednisolone
3,000 mg
14 32 F total 12 6 severe LCAP

*total : total colitis, left-sided : left-sided colitis, **PSL : prednisolone

1. GCAP LCAP

anticoagulant

nafamostat mesilate

flow speed 50ml/min
total flow volume  3000ml| (60min)
apheresis 5 sessions/course

2. Blood sampling

blood collection  before apheresis

T after 60 min
—
adacolumn
peripheral or
blood cellsorba
4.—.

«——— first course —— <«——— second course ——»
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*

1st session

*

3rd session

*

Fig. 1.
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RSV 457 21y X% 60 53 HIFH L 7z, Pt
[E#12 13 nafamostat mesilate (Torii Pharma-
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L7z, Thbb, ~NY VIR % Hanks #
T2fEHML, ZOFPUMK 1 F 2L T, 3%
w/v) TF A+ 7> (Dextran T500, MW523000,
Amersham Pharmacia Biotech AB, Uppsala,
Sweden) II4BREHEAK 1/4 B2 Nz TR, %
HC 30 s [EIERE, 4% & o R8O & &2 S LR
MmEkZkrE L7z, 20 EE% Ficoll-Conray HE
BWOW (Y >k e8—n: IBL, B, HEIX
1.077+0.001) =@ L, 1,800 [a[#E/4> (400 G) T
30 AHERTEL LTz, @O0 REEEREL,
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L RS E R Vv Y b 6, ISOGEN
(FYefi3E, KBR) % FHv, Acid guanidinium
thiocyanate-phenol-chloroform extraction #3®
WHEC TR RNA 2L, =8/ — VTS
721212 —80°C THRIEL 7=,

5. FHEREESF mRNA DFEES L U S S

(Table 2)

HH L 72# RNA 2 5, random primer % v
TcDNA %2 & B L, CD62L ¥ £ «fCD11b ®
mRNA E&2ICH Wz, E&iZ, real time PCR
O CfTi o7z, $ibbH, TagMan Universal
Master Mix (PE Applied Biosystems, CA,
USA) 1, Zh £ ® primer set & TagMan
probe Z/1z, CD62L ¥ & tF CD11b mRNA %,
FhZhreal time PCR #CE® L. CD1lb
mRNA F & i ® primer 1% Genbank J03925 %»
L 1C/FH L, TagMan 7 @ —7 (exonll/
CD11b-P) % 2 D ® primer (exonl1l/CD11b-F &
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Table 2. Primers and Probes for quantification of CD11b and CD62L mRNA by real-

time PCR
primer CD11b-F 5-GGG AGC TAT GAC TGG GCT GG-3’ (exonll)
CD11b-R  5-AGT AGG CGC CGA TCT GGG T-3 (exonl2-13)
probe CD11b-P  5-TCA GCA CAT CGG CCT GGT AGC GAT GT-3 (exonll)
primer  CD62L-F 5-TGA CGC CTG CCA CAA ACT AAA-3 (exon3)
CD62L-R  5-CAA AGG GTG AGT ACA GTC CAT GGT-3 (exonb5)
probe CD62L-P  5-AGC CCT GGT CAT GCA GTG GCC ATG-3" (exon4)

exonl2-13/CD11b-R) Dfic#&E T % & 9 &EHL
7z. % 7z, CD62L mRNA 5% & o primer 1%
Genbank NM_000655 &% 1cfE#L L, TagMan
7 a—7 (exond/CD62L-P) % 2 O @ primer
(exon3/CD62LfF & exon5/CD62L-R) o [H 1z 3%
ET 5 L HFEF L7 (Table2), PCR KIGIZ X
real time PCR system (ABI PRISM 7700
Sequence Detection System: PE Applied Bio-
systems, CA, USA) %\, 95°C 30 #[H de-
nature, 60°C 40 # [ annealing, 72°C 30 # [
extension % 50 ¥ A 7 V{77 vy, PCR KIS+
DHEIEHRE % real time IZHIE L7z,

ZDERRKRDARY ¥ —FiziE, CD62L B L U
CD11b @ PCR ¥ % blue-script vector
(STRATAGENE, CA,USA) ic7u—=>71
72, TT RNARV XT7—X¥Z2HOTIERL /-
RNA %Ay, CD62L ¥ & UF CD11b @ mRNA &
%, MMRNA1ug 70D —#H L LTEREHL
7z.

Real time PCR &% TR 9 7247 HhER 3 D2 RNA
1 ug H CD11b mRNA copy %% & O CD62L
mRNA copy %, Z1Zh 10>7~10"° B L O
1042~10%8 ThH o7z, TN D mRNA copy
Bz Db OO TIE, —EDMEANED S hd,
PCR 2w/ SHIOERERTIE, ZNLZENDY >
TNWIZ B W T cDNA &ZIE S PCR ZEE 0 #E
WZREQBERIZE Y, ¥y NI EDEEMICH
JGDRREDDE U TS EENEE S Nz,

I v Bk 3 | @ CD11b & CD62L o F 3 1%
CD11b ¥ 9 5 %5121 CD62L @%fﬁiﬁ
BETT2Ee0wS, KT 2ERELRTBEHRICH S
Z WA S 04D mRNA F 3 b CD11b &
CD62L & iZtHR 3 2 EiRE 2 R T AI BB E 2 6
b, 22T, AFETE, ThEhOYy > 7

Z 12 CD11b mRNA copy #%# 43, CD62L
mRNA copy %5 TFET3UTORT, WED
mRNA OFEBRE # M3 cE#E (CD mRNA
) ELTERbL, FHliTs L.

CD mRNA H=CD62L mRNA copy %t/
CD11b mRNA copy #X
6. TRETEEIRET
HEEDOMKEIX, Wilcoxon matched pair #E
% 721X Mann-Whitney U #&E % H\WTIT-o 72,

I #% R

1. Y497z ANEESIR  (Table 3)
Tablel w3 UCEZF MU4BcY A5 71
YA B T U7z, GCAP % EfE 3§, HHE5E 4 4
12, %72 LCAP % 5/E 5, BE 2 Bl fefT L 72,
P AT 2V ALOREH, 1REETOEEE
B & O EIAR L G RER OBIR % Table 3 12w
. GCAP oig#EshEI1Z&f (100%) BERT
Hotz, LCAP DB R I E RN/ B 21035 6
(714%) T, 56 1HIBERTH D, FE-FIZ
251(28.6%) Td -7z, WE R B/ EIE T
B o7z 12 Bl EBERN/ BN TH > 7208, BAE
D2PNF EBICAE - BALTH-7z. D260k
FREHAR S 10 L L RIAT, 272 X7 11 MK
FHETHY Tablel R LD WCEIBEEAT 0
A NHIOFEHAM S Z2h 2 446 2 H, 64F&
EfiTho72, B, Y4572V ¥y AHFIZIE—
FFR 2 B DR AR % 141 (Case No 13) 12, %
7eBH Iz E % 14 (Case No 6) 12§87 LIS,
VA7V RARBEELIZBIERE A 5N
moiz.



494 Y IRNESD

Table 3. Efficacy of cytapheresis therapy in relation to type of cytapheresis, disease

activity and duration of disease.

Efficacy
excellent moderate no change and
deterioration
Type of GCAP (n:?) 0/7 (0%) 7/7 (100%) 0/7 (0%)
cytapheresis LCAP (n=7) 1/7 (14.3%) 4/7 (57.1%) 2/7 (28.6%)
. severe (n=8) 1/8 (12.5%) 7/8 (87.5%) 0/8  (0%)
pasease moderate  (n=4)  0/4  (0%) 4/4 (100%)  0/4  (0%)
mild (n=2) 0/2  (0%) 0/2  (0%) 2/2 (100%)
Duration of ~ Within 10 yrs* (n=12)  1/12 (8.3%) 11/12 91.7%)  0/12  (0%)
disease over 0yrs* (n=2)  0/2 (0%  0/2 (0%  2/2 (100%)
*yrs: years
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(n=14) (n=10)

Fig.2. CD mRNA ratios in patients with active UC and healthy controls.
The CD mRNA ratios in active UC group was significantly lower than those in healthy control

group.
*p value<0.01, Mann-Whitney U test.

2. Y1497z REERD UC BEDIFHIK
EESF mRNA ¥IREHRE (Fig. 2)

Ay 72y AEHEBOUCEEOCD
mRNA [t & @5 A D CD mRNA % i3 2
X, UC HEHTIx 3.6~55.5 (oufii : 30.9) & @k
AD 451~167.2 (Froefi : 74.2) WWEHLLEE (<
0.0 IfEfETH Y, UC BHORMIMIFHERTIZ
CD11b mRNA 2 th U TR I CD62L mRNA
DFFHMPMENZ EHTRI NI,

3. UC OEEE L {FhIkiEEDF mRNA R
BEL DREE
P AT 2 vy AREEFRRRIC B T 2 EE 72
EhEERE 12 floo CD mRNA it 3.6~47.6 (o
fifi: 25.3) LBREEHI 2 Bl 52.2 B L U555 Itk L
BHE (p<0.05) WEETH-7 (Fig.3a). %7z,
HFEE 4 )0 CD mRNA i 17.3~34.3 (Fhk
i : 22.8), FAE 8 HI1d 3.6~47.6 (FPJfE : 33.0)
T, BIE L PEREDORICIZZE 2D 20 - 7z (Fig
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Fig.3a. CD mRNA ratios in active UC patients with severe/moderate activity and mild activity.
The CD mRNA ratios in severe/moderate activity group was significantly lower than those in mild
activity.

*p value <0.05, Mann-Whitney U test.
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Fig. 3h. CD mRNA ratios in patients with UC with severe activity and moderate activity.
Significant difference was not observed in CD mRNA ratios between UC patients with severe
activity and moderate activity.

3b). &7 x vy ABMEEED CD mRNA 2 g4 2
4. Y1497z RAEICL 21FhRESDF r, B=&E0 CD mRNA i 1.05~185.7 (s
mRNA OZE) fii : 68.7) &, FIEID 3.6~55.5 (Fdufil : 30.9) I

HIEDY A 5 7 = v v AGAIRIR & A& RO 5 A N, HE 0<0.0D) W EFL W, ZOLFE
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Fig. 4a. CD mRNA ratios before the first session and the last session of cytapheresis in 12 patients
with active UC who favorably responded to cytapheresis therapy.
The CD mRNA ratios before the last session of cytapheresis were significantly higher.
First : the first session of cytapheresis, Last : the last session of cytapheresis
*p value <0.01, Wilcoxon matched pair test
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Fig. 4b. CD mRNA ratios before the first session and the last session of cytapheresis in 2 UC patients
with active UC showing no response to cytapheresis therapy.
Significant difference was not observed in CD mRNA ratios between before the first session and
the last session of cytapheresis.
First : the first session of cytapheresis, Last : the last session of cytapheresis.

i3, FEX/ AP TIEEHT, 2FIWcBS e EA Th-ot:(Fig. 4a). Lo»L, ZOLERIEZAZE - &
2D, R/ EIROREKEO CDmRNA iz (EEETEBHSH»TEL, 1HTIER LSk
23.6~185.7 (FIfii - 73.4) &, EHALIZIZESE BT 2307 (Fig. 4b).
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Fig.5a. Time course of CD mRNA ratios before the each session of cytapheresis in 12 patients with
active UC who favorably responded to cytapheresis therapy.
CD mRNA ratio showed significant increase with progress of cytapheresis therapy.
*p value <0.01, **p value <0.05, Wilcoxon matched pair test.
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Fig.5b. Time course of CD mRNA ratios after the each cytapheresis in 12 patients with active UC
who favorably responded to cytapheresis therapy.
Significant difference was not observed in CD mRNA ratios after the each session of cytapheresis.
Ist: first cytapheresis, 3rd : third cytapheresis
5th: fifth cytapheresis, 10th : tenth cytapheresis

E7z, BRI/ A2 BB WT, HERE D BIEEES2ERSE Z LX) ER LR (Fig
LW ATIFHFERCD mRNA O EE %251 ¥ 5a), ¥4 ¥ 7 =L ¥ R 60 43 THED CD mRNA
7 x VY ABRIRREE 60 A TREZNE N THRE  HITGREHEERTH RAMEMEA SR 5
L7z, 4% 7z vy ABEREO CD mRNA 7z (Fig.5b).
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Fig. 6a. CD mRNA ratio before and after the first session of cytapheresis in 12 patients with active

UC who favorably responded to the therapy.

Significant difference was not observed in CD mRNA ratios between before and after the first
session of cytapheresis.

the first session : the first session of cytapheresis

before : before cytapheresis pre column filtration, after: cytapheresis performed 60 minutes pre
column filtration.

%\ 200 —
% 180 |
==
5 160 -
£
<Z: 140 —
~
g 120
]
ol
R 100 - n=12
S
o 80
B
< 60 —
Z
£ 40
a
© 20 F ‘\X
0
before after

the last session

Fig. 6b. CD mRNA ratios before and after the last session of cytapheresis in 12 patients with active

UC who favorably responded to the therapy.

CD mRNA ratios showed significant decreasing at the last session of cytapheresis therapy.
the last session : the last session of cytapheresis

before : just before cytapheresis

after : just after cytapheresis performed 60 minutes

*p value <0.01, Wilcoxon matched pair test
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Fig. 7a. Time course of CD mRNA ratios before the each session of cytapheresis in 2 patients with
active UC showing no response to cytapheresis therapy.
Significant difference was not observed in CD mRNA ratios before the each session of cytaphe-
resis.
1st : first cytapheresis, 3rd : third cytapheresis
5th: fifth cytapheresis, 10th: tenth cytapheresis

Z 300 f
Z
=2
£ 250 F
o
&
>
Z 200
g
= -
g 150 | n=2
&}
g
g 100
<
Z
a4
g
A 50 F
o

0

[st 3rd 5th 10th

Fig. 7b. Time course of CD mRNA ratios after the each cytapheresis in 2 patients with activeUC
showing no response to cytapheresis therapy.
Significant difference was not observed in CD mRNA ratios after the each session of cytapheresis.
1st : first cytapheresis, 3rd : third cytapheresis
5th: fifth cytapheresis, 10th: tenth cytapheresis
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Fig.8. In the first session of cytapheresis PMNs with low CD mRNA ratio were rich in the peripheral
circulation. Just after cytapheresis PMNs with low CD mRNA ratio were also rich in the post
column circuit and peripheral circulation. The number of PMNs were decreased and these PMNs
had low ability in damaging the tissue. On the other hand in the last session of cytapheresis PMNs
with high CD mRNA ratio were rich in the peripheral circulation. Just after cytapheresis PMNs
with low CD mRNA ratio were rich in the post column circuit and peripheral circulation. The
number of PMNs were decreased and these PMNs had low ability in damaging the tissue.

First session : first session of cytapheresis
Last session : last session of cytapheresis
®: CD mRNA high ratio

PMN : CD mRNA low ratio PMN
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