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Multi—institutional study of a newly developed bioluminescent endotoxin
measurement method based on the limulus amebocyte lysate reaction

Mayumi Kondo', Junji Uchino?, Jun Murakami®, Taketoshi Hoshino®, Yoshihisa Yamashita®,
Tomotaka Naramura®, Takashi Shibamoto'

"Department of Clinical Engineering, Faculty of Health Sciences, Gunma PAZ University; *Mihama Hospital;
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(Abstract)

Dialysis fluid purification is one way to ensure the safety of dialysis therapy. The level of endotoxins (ET) is an
important index for safety management during dialysis because ET exhibit strong and extensive physiological
activity. We evaluated the accuracy of a newly developed ET measurement method based on bioluminescence
technology, using a common protocol at multiple facilities. In accordance with the validation guidelines prepared
by the Japanese Society for Hemodiafiltration, we prepared a common protocol and performed the following
evaluations at 6 facilities: the validity of the calibration curve, a blank test, a reaction interfering factor test, and
assessments of the assay’s detection limit and the quantitation limit for dialysate measurement. These evalua-
tions indicated that the bioluminescence-based method fulfilled the validation requirements of the HDF
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Research Group. In conclusion, since it exhibits high sensitivity and allows quick measurements, the new
method was confirmed to be useful for biological contamination control of dialysis fluid.

L]

i

BENTHCE G AL MR B 5 % ik
T5I) X CEELREMTHY, ENMEEFALZHE)
TIA4 3 7RHERRIM, ¥ 5121 on-line HDF {5
TRUHETHS. L7055 T, ALFMIHGR W
HRO R OCENTHROFHIRKD S b, HAREBH RS
BT - 72 2015 EDMAEREVIC L B &, WEHES
N7z 4,109 Fiik 79.5% A3 )5 e e 2 12 B 13 B
AR ENTH O Y F FF 3~ (endotoxin: ET) &
J¥ 0001 EU/mL Kiili # EM LB Y, SN OFEEL
XS B RO B & & 12 ET R 2 1 T B
BRI T 5.

—7J, limuls amebocyte lysate (LAL) Kt % Hw
7R IS X B ET W T, IR HIE I
30 3005 90 53 & ET B 7250, WERE O & K
B e ORI A LT 7BEL S, 8512, g (§
PH) T BRAEAA: W 2200 15 G BRI R L T
HREDOHBELIWZ TS, 22T, ETHIE% &I
THRMIFT D BB L, EWEGEY % H Sh
720 EMFOEENE, LAL BUSIZAEWIOLY 2 Hladb
Wi ETEETH 5.

AWFZETIE, EWIOCEIC L BN ET WEDH
MPEIZDOWT, HA HDF Mge ek o BT >
B2 e (B - RERER, Zeh], FHERE)
BT 58 7= 3 IR (BEF 96B)% ) IZHE L,

LALK &

6 MiFkIZ X D IMERES L OEE2 @7 b
I — V2 {ERE LR L 7-.

I. £YRHEICKS ET AIERIE

WIS, LAL K & W3 % w72 ET #ll
EETHAH. LAL GIE, 707 7 — YRRk o ik
fb%PED B A7 — KOS TH Y, AEWFIE, w7
Mk m#E Wy 7295 —8) 37577 Y=Y
UWE (ATP) &3 vy 7)) V) 12k oTH
K3 B EMHROZECEFIHT 4. K1 IClleE
HAEZ/RT. ET A LAL 3 & UG 3 % &, Factor C,
Factor B, proclotting enzyme ASMEKIGEHAL X, %t
[ O clotting enzyme ~NA# XN 5. 21U biolu-
minescence (BL) #HE2NRIM XN 5 &, clotting
enzyme 2SN T F FEMIM L7V 7 =) %8G,
LAL BUBZ & o TRTF FAYIir S i, el L7z >
Tx)VIFATPBIUOVY 725 —BEHEEGTAS
ETHENT B (W), WHELVY T ) Y OR
X ET ISR 5 2 &2 0, FBEEZHET S
TEIZEY ET ML LTS5 239,

n. 5 &
1. FEREREHER

6 fiik il & 5 FHDOETODE &2l T 5720, LT
DORER % L7z

(LALEEE)
activation 1activation

Factor B
1activation

\Proclotting Enzyme—> Clotting Enzyme

M

cutting (EREEBAI : Leu-Gly-Arg)

(BLEZE)

Luminescent substrate

| Bz-Leu-Gly-Arg-*Luciferin |

l
|

release

Luciferin <—— ATP + Luciferase

Luminescence

1 EMRIECEDID N F I VAERIE

(LAL: limulus amebocyte lysate, BL: bioluminescence)
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EAF SN,

m #&% X

1 REEME S X ORI R 2 IR, &
Ho e A D I SE BV D v T IR T 24T 7> & AH B AR B
(r) Z5ML7RER, RO ET #REMHE L 58
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Tl A Biig =0.999, B iz =0.999, C Hiik=0.999,
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3. ZWAKEB X OEMEEWT O ET #EED & H#k ]
JRAMEATV, y W% 0 & LCHE LR oM
O & AR A R L7 (R4). [FER
D X D BB EHEX I, A fidk 0.782~0.990, B i
% 0.809~0.952, C fiik 0.823~0.982, D ik 0.853~
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0998 T v, 4ftiix Tl EMOMEE D 95% 5 FHIX
B (0.75~1.25) #imizz L, AEFR%099 DL LTH -
7o, Fio, HikoFHME» HERKE L OBEMRE R
WO ET RELA I L7 RER 5 1RT. KL
BIRE R E OMIZIZr=099 UL EOMBE DA Sz,
FHEREC B 2 B E AW ET O BIEICOWT
&, ET i1 0025 EU/mL T, A Mk 87.9%, B i
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F ii% 87.6% T, 6 fiax @ P EILE 89.1% D FHAH
Bohs (K6).
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