Effects of treatment with direct hemoperfusion
using a new cytokine abserbent to septic shock
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Fig. 1. CTR adsorbent as observed using digital microscopy and FE-SEM. The adsorbent beads

were approximately 460 um in diameter, and were highly porous.
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Table 1. Adsorption characteristics of the CTR for cytokines.

Concentration (pg/ml);N=3

Molecular Adsorption P

Cytokines
weight CTR Control ratio (%) value
IL-lbeta 17,000 32 = 1.6 137.6 + 34 98 <0.001
IL-4 19,000 9.1 £ 1.0 2494 = 94 96 <0.001
IL-6 26,000 101.8 = 8.8 520.5 =+ 40.7 80 <0.001
IL-8 8,000x 2 109.5 + 19.6 5554 =+ 228 80 <0.001
IL-10 35,000 645 = 55 4045 = 114 84 <0.001
TNF-alpha 17,400 x 3 340.7 £ 6.0 719.0 = 25.1 53 <0.001

All data express mean £ SD.

EBIZ. CTR @ in vitro TOT VT IV ZDMOYME DR EMEES Fig. 2 IZRT, AR,
FGAV Y — DB BEINDIENT, IZEAERB LR LN D,
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Fig. 2. Non-specific adsorption of human serum. The concentrations of major proteins, lipids and

jons in the supernatant after incubation at 37°C for 2 hours were measured. Data are shown as the

mean = SD, N=3,
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Fig. 3. Systolic arterial pressure at baseline and after endotoxin injection (mean £ SD). Open triangle,
endotoxemic group; open squares, control column group; closed circle, CTR treatment group. *p <

0.05 vs. baseline value (within-group); #p < 0.05 vs. endotoxemic group.
TR VRS HROATFIBRE Fig. 4 IR T, UM 5% 8 BFORR TE

FRIL, =R BB T 8%, ZEUTLIBEREET 8% ThHoT-B, VAW AVREHT
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Fig. 4 Survival curves for the endotoxemic, control column, and CTR treatment groups.

2. MY AhHABEOEEZELT

Fig. 5, Fig. 6 =N B EZOMHP VAU BEOEENEL TRY, =Fh
FUUBRERNCBUVT, AP AUIRIESET A M A | IRIEET APV A o BH LB
ETHY, 3 B THEEEZLROb oz, TNF-o IZBL T, mU R 5% 2 R
TE—2ZFBR L. BB TH, FANIA BT LTRERETIL, 2 BEgOY—7%
PR T DL TE (Fig. 5), EBIT, IL-1 8, IL-6 1238V T, FAPIARBENT HiaHE
BEIIMhoD 2 BELHLERL T, FEIC LE 2 MH|L 7= (Fig.5, Fig. 6)  MAIEMET A AL THD
IL-10IZRALTh, F AP ABRBAT LIEEEEL, 20 LR 2 FREICHH L (Fig. 6),

-12-



pg/mL *

2000

1000

0
pg/mL
600

400 -

200 -

baseline 2 4

Time after endotoxin injection (hrs)

Fig. 5.
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Changes in plasma tumor necrosis
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(IL)-1beta (bottom) at baseline and after endotoxin
+ SD). Open
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injection (mean triangle,
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Fig. 6. Changes in plasma IL-6 (top) and IL-10
(bottom) at baseline and after endotoxin
injection (mean = SD). Open triangle,
endotoxemic group; open squares, control
column group; closed circle, CTR treatment
group. *p < 0.05 s

(within-group); #p < 0.05 vs. endotoxemic

baseline value

group.
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Fig. 6 IZT= P& 5% 8 BRI DR S TOMOMBEAZ T, =R Bih
BT, MEANBLIOMHEEA~OGFFEROBERERTHY, MOME ~DKSDFHE
FHBIDY (Fig. TA) . P ANIA LW E T AEEEE T, FHEROBEITA L DR

B ORIEL RO o7 (Fig. TB).

Fig. 7. Histology of representative lung sections from rats belonging to the endotoxemic group

(Panel A) and in the CTR treatment group (Panel B). Sections were stained with hematoxylin and

eosin. Original magnification: x200.

- 14 -



BB (O A0 &

A b

BLWH A AVRE I T DI LD MR ECREIE Ry o vay ZET TN T
FOEFREREL., MAEDREBODOIEFHFALL,
SEOBET. FTYMIEV RV R G LEEED LA RE DT AL DM
ECRIEZRBETAIER ThoIN, 5% TN REZLITOBBLIZE THE
BRHDBD, T, YAIIALBRE DT LDV AXORETB MR 2T IINTRNEE 2D,

-15-



B (O A0 5

II. = FRFEIvrvayZET VMEBITARY ANV BEHTLD

(LIRS

RXES 2, FRERES;1.2

AHFE E Y

I DEBRERICID, =0 PN vay 7 BT ML THA NI AV REIT75(CTR) &
RV S LR ES D RBDHHZENHAL, LB, Thid, =Ry # s
EEPLMEELEEZRBLEZOTHY, WEFPBEEREENTE#N TS, 4 E, RS
ZEBLC, VR ERE 2 BB A RE DT AT LD MRS LRIEEITO,
ZOBREBRRTS,

ik

KRFEIL, 1 LRROERI EE Ve, 36 ILD Wistar R7v bV, _UbAES
—/V 30mg/kg EMEHENEEL TLEMEREHITL . REYBEZIT o/, Db, KERE),
BARICHT —T LV EBAL, KBEROOIZERPOBBRDEOBLELFMEITV ., KK
AR DITBIR AT Lz, ST I~ FO KBS, #IRICH VT —T A EEAL, MK
#LEITON—RELT,

RBER. FRREBE T ES %, BIEBICUTOSBIIHITT, (BE121L)

1) = Fh3 o BEE (Endotoxic #%)
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Fig. 8. The systolic arterial pressure at baseline and after endotoxin injection (mean = SD). Open
triangle, endotoxic group; open squares, control column group; closed circle, CTR-posttreatment
group. *p < 0.05 vs. baseline value (within-group); #p < 0.05 vs. endotoxemic group. ( ) is the

number of surviving animals.
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Fig. 9. Survival curves for endotoxic, control column, and CTR-posttreatment group. *, p<0.05.
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Fig. 10 Changes of plasma tumor necrosis factora (TNF) (fop) and interleukin (IL)-6 (bottom) at
baseline and after endotoxin injection (mean + SD). Open triangle, endotoxic group; open squares,
control column group; closed circle, CTR-posttreatment group. *p < 0.05 vs. baseline value

(within-group); #p < 0.05 vs. endotoxemic group. ( ) is the number of surviving animals.
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EBRFEIX, 1 LEROERFEEZHV -, 48 ICOD Wistar Z7 MV, b se s
—/b 30mg/kg EREREAE S L TE2FHBEHITL. REYREITo/. T0HL, KERE),
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3)1,/2 & CTR ¥ (Half dose of CTR treatment %) (Group H)
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4) CTR E£ (Full dose of CTR treatment #£) (Group F)
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MEEILEX, FE 1.5ml/min, FLBEFEEL TESF~ % 200 BAL/kg/hre&REL
77

TURM R EHROER, NFCREOEE, YA AY (TNF-a . IL-6) BED
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Figure 11. The systolic arterial pressure at baseline and after endotoxin injection (mean + SD). Open
squares, control column group; closed squares, quarter dose of CTR treatment group; open circle,
half dose of CTR treatment group; closed circle, full dose of CTR treatment group. *p < 0.05 versus

baseline value (within-group); #p < 0.05 versus control column group.

TR VBB OATFHBE Fg. 12 17T, =R 5% 8 BB AT
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Figure 12. Survival curves for control column, quarter dose of CTR treatment, half dose of CTR

treatment, full dose of CTR treatment group. * and #, p<0.05.
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T, =URMR V54 2 RO — 22K L. LAEBIA 45203, Group H & Group F
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Figure 13. Changes of plasma tumor necrosis factor-a (TNF) (fop) and interleukin (IL)-6 (bottom) at
baseline and after endotoxin injection (mean + SD). Open squares, control column group; closed

squares, quarter dose of CTR treatment group; open circle, half dose of CTR treatment group; closed
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circle, full dose of CTR treatment group. *p < 0.05 versus baseline value (within-group); #p < 0.05

versus control column group.
TAE

YAPIALBREDTINE, TRV UL ay7E5T MIB T CTR DREED BIKEFHN
ICEFREREL, IREDRERBODIEEHERLI,

UELDFEREY. FALIAL REDTLIRER b, MEE LT CEOEERTHIUT
AT LDFEEEZRESTIETIVE AR RRRICRE CEHIENTFEREN,
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D03, BB BREEE S E N2 OB LM LIS ITR, BT, bbb i iRFREEER D
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ZZ T SEEEE T TOTaR7+— NV OFRIEDRICEL T, Fyhe AV ez Ry
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Tk
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Figure 14. Systolic arterial pressure at baseline and after endotoxin or saline injection during
normothermia or moderate hypothermia (mean + SD). Open circles, saline/normothermia group;

open square, propofol/normothermia group; closed circle, saline/moderate hypothermia group;
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closed square, propofol/moderate hypothermia group. *p < 0.05 vs. saline/normothermia group.
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Figure 15. Survival curves for saline/normothermia, propofol/normothermia, saline/moderate

hypothermia, and propofol/moderate hypothermia group. *p < 0.05 vs. saline/normothermia group.
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Figure 16. Changes of plasma tumor necrosis factor-alpha (TNF) (top) and interleukin (IL)-6
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(bottom) at baseline and after endotoxin or saline injection during normothermia or moderate
hypothermia (mean =+ SD). Open circles, saline/normothermia group; open square,
propofol/normothermia group; closed circle, saline/moderate hypothermia group; closed square,

propofol/moderate hypothermia group. *p < 0.05 vs. saline/normothermia group.
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Figure 17. Survival curves for saline/normothermia, propofol/normothermia, saline/mild

-33-



EBHRE (C) A0 5

hypothermia, and propofol/mild hypothermia group. *p <0.05 vs. saline/normothermia group.
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