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Instruction
[Preface]

Endotoxin is lipopolysaccharide derived from cell membranes of
Gram-nagative bacteria and is the representative pyrogen. The ad-
ministration of endotoxin contaminated blood, saline solution and in-
jectants into the human body may induce serious effects such as fever
and acute shock. Therefore, it is imperative for therapeutics to be
tested for endotoxin contamination. Since reports about coagulation of
Limulus amebocyte lysate (LAL) induced by endotoxin derived from
bacteria by F. B. Bang in 1965" and J. Levin & F. B. Bang in 19642,
detection of endotoxin using LAL has been widely used as a rapid and
sensitive method. The method measuring endotoxin with LAL is already
filed 2% US Parmacopoeia in 1980, and by Japanese Paemacopeia in
198834,

It has become obvious that LAL is reactive to some limited sub-
stances besides bacterial glycolipid. Kakinuma reported that LAL
reacts with g-1,3-glucan® and lwanaga verified a system activating
LAL coagulation with p-1,3-glucan apart from that with endotoxin®?).
Moreover, there are reports that some active substance to LAL is eluted
from cellulose-based membranes®. All of the examples described
above indicate that a special concern must be taken in specificity of
LAL to endotoxin. LAL ES reagent used in the test is prepared as
endotoxin specific LAL reagent by inactivating $1,3-glucan induced
cascade by adding an excess of a $-1,3-glucan derivative.

Pyrosep used in the test is an affinity resin specific to endotoxin,
which is composed of water-insoluble support and histidine as a ligand
conjugated through a spacer. This resin, developed by Tanabe Phar-
maceuticals, Ltd, is useful for removal of endotoxin from macromolec-
ule solutions and complicated solutions?0.

{Schematic figure of Pyrosep)

OH Histidine

Condition of absorb : pH3 ~ 8, n = 0.1
Capacity of absorb : 0.31mg (E. coli UKT-B,LPS) /g absorbant
Dissociation constant (Kd) © 7.3 X 10" M (E. coli UKT-B, LPS)

This test is composed of LAL ES reagent and Pyrosep suspension
described above. Affinity concentration of endotoxin from sample is
done with Pyrosep resin columnchromatography in capillary as the first
step, followed by measurement of endotoxin by time resolved turbid-
metric assay using LAL ES reagent, which allows measurement of
endotoxin in much smaller amount than conventional methods allow,
even in fatty samples.

{Note)
This test is not permitted as a replacement for pyrogen test using
rabbits.
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[Characteristics]

1. The test measures very small amounts of endotoxin in complicat-
ed samples such as kidney artificial dialysis solution without
pronounced interference with endogenous materials in the samples,
due to affinity concentration of endotoxin by Pyrosep before LAL
reaction.

2. The test can be applied to fatty materials such as fat-soluble
vitamins if the material is soluble in ethanol because Pyrosep
works as affinity resin to endotoxin even in ethanol.

3. The test is cost-conscious because LAL reagent is efficiently
used, depending on the numbers of samples to be assayed.

[Principle]

The coagulation mechanism of LAL is summarized in the following
figure. Endotoxin triggers the first step of serine proteinase cascade in
LAL. Eventually, coagulogen, at the very end of the cascade, is hydro-
lyzed into coagulin which forms a soluble gel. s-1,3-glucan also initi-
ates gelation of LAL through another cascade in dose-dependent man-
ner, and high concentrations of glucan inhibits LAL activation without
pronounced interference to endotoxin-initiating cascade. LAL ES
reagent provided in the test is prepared as a LAL reagent specifically
reactive to endotoxin by adding excess -1,3-glucan derivative'".

Time resolved turbidmetric assay of endotoxin with a Toxinometer
stoichiometrically determines the concentration of endotoxin in samples
based on measurement of gelation time (Tg) between turbidity
changes from initiation of the reaction to the threshold of the predeter-
mined transmittance level.

Endotoxin ( LPS ) (1=-3)-8- 11’ Glucan

v
G Factor
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([C_J:Activation) Pro-Enzyme Enzyme
Coagulogen Coagulin

Coagulation mechanism of LAL

In the first step of the test, endotoxin in the sample is specifically con-
centrated by passing the sample through Pyrosep resin packed in
glass capillary column. Absorbed endotoxin on the resin is directly
conducted to LAL ES reagent and the coagulation level specifically
induced by endotoxin is measured with a Toxinometer.

O

. - c *
® c® = Separaton %% Toxinometer
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. @ Pymsbp --: ....... o LAL
Sample o eo e .

@ Endotoxin

o Inhibitor or activator

False positive
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[Content]
1. LAL ES reagent, Limulus polypherus amebocyte lysate lyophi-
lized (containing Tris-HCI buffer and p-1,3-glucan derivative)
------------------ 20 vials for 0.3 mL

2. Pyrosep resin suspension (containing in phosphate buffer)
..................... 20 Via|S 077 mL
3. LAL reconstitution solution «-=x«sxesereesereeseeeses 2 vials ( 7 mL)
4. WaSh SOlUtiOn .......................................... 4 VialS (-11 mL)
5. Sample diluent .......................................... 4 VialS (10 mL)
6. Glass capillary column (having a filter at the connected end with
silicon tube, endotoxin freg «----rwwwererrrmreeseeeeeeees 20 pieces

(Necessary materials and instruments to be prepared)
1) a syringe with 10-20 mL capacity (without needle)

................................. -1 piece

2) a Stopcock with @ 3 ways ««-rrrrrrrrsrerrrrreeeeee 1 piece

3) a syringe fitting for 1.5 mmID tube =«-«rrrerrmrerreereeees 1 piece
4) a size 10 binder clip (about 51 mm binding site)

as indicated in the below figure 4 xrxerrrererreeeeenes 1 piece

5) Toxinometer ................................................ 1 inStrUment

[Assay procedure]

|. Preparation of assay sample

Using sample diluent, adjust the pH of the sample to about 5.
Generally, pH in most of the samples and endotoxin solutions for the
standard curve can be adjusted, simply by adding sample diluent with
1/10 volume of the sample. If buffer action of the sample is relatively
strong, concentrated acid solution can be used for pH adjustment. The
final sample volume should not be increased significantly for the subse-
quent experiment.

Il. Procedure

1. Open Pryrosep resin suspension vial by removing aluminum
cap. Suspend Pyrosep resin in the vial by several shaking and
inverting.

2. Pick up a glass capillary attached with silicon tube at their con-
nection site. Do not touch glass capillary part after removal of
aluminum foil, as shown in figure 1.

3. Place the free end of the glass Fi 1
capillary into the suspension, (Fig 1)
and connect the free end of [Handlingm‘aglass capillary
silicon tune to a syringe via a
3 way stopcock and a syringe
fitting prepared as shown in
figure 2.

4. Gently agitate the suspension
and draw all of the suspension
into the capillary column by
drawing the pestle of the
syringe. Then switch the stop- Silicon mbe/
cock to close the channel con-
necting to the capillary and to
open another channel to drain  (Fig 2)
the solution in the syringe, as

shown in figure 3. For this

step, Pyrosep resin is packed y -

in the capillary column by 2= Zhonw, g Iﬁﬂo
stacking the resin to the filter i t

integrated inside the capillary. Syringe fitding 73 way stopeock
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. Carefully transfer and place
the end of the glass capillary
into the sample solution in the
sample tube without touching
the glass part. Extract all of the
solution after turning the stop-
cock to open the capillary
channel as indicated in figure 3.

{Notes)

a) A binder clip, as indicated in
figure 4, is useful to fix the
plunger in place, as illustrat-
ed in figure 4.

b) It takes about 20 minutes to
transfer 5mL of sample to
the column.

. Discard the solution in the

syringe by switching the stop-
cock to drain and pushing the
plunger.

{Note)

The sample applied resin
column should be washed with
1-2 mL of wash solution provi-
ded in the test if the sample is
feared to contain some factors
activating or inhibiting gelation
of LAL.

Inthe same manners as described
in 5 and 6.

. Reconstitute LAL ES reagent
with 0.3 mL of reconstitution
solution provided.

{Note)

Preferably, LAL ES reagent

should be reconstituted just
before use. It should be used
within 1 hour after reconstitu-
tion.
. Transfer the capillary end to
the LAL reagent, and draw it
slowly by drawing the plunger,
while observing the solution
rising inside the capillary.

(Fig 3)
®

Silicon tube
Syringe

» When suck of Pyrosep resin suspension,
sample and reconstitute LAL ES,—Close (B

» When it drain the solution in the syringe or
intrude the air into the syringe,—Close ©

(Fig 4)

| How to use of a file binder |

’ (@ Bind the pestles with the binder.
j\\.’

@ Bind the pestles with the lateral side of the
binder and then pull the pestles bending the
binder to stop to move in side.

(Fig 5)

| How to push back the LAL

~<— Capillary

lem
above
surface

Reaction tube

. Turn the stopcock off the channel connecting to the capillary just
when the LAL reagent reaches the position at about 6 cm
beneath the capillary-silicon tube connection site, and intrude the
air through another channel into the syringe cavity. Then, return
the stopcock to connect the syringe and the capillary, pushing
back the resin and the LAL with the air into the LAL ES vial.

{Notes)

a) On extruding the resin from the capillary column, the free end
of the capillary should be placed in the position of the vial inner
wall, 1 cm above the surface of the residual LAL reagent in
order to avoid creating bubbling the LAL reagent, as shown in

figure 5.
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b) Abrupt extrusion of the resin and LAL reagent from the capilla-
ry may cause the filter integrated inside the capillary to slip out.

c) Immediate extrusion of the LAL reagent and the resin is re-
quired after turning the stopcock to close the capillary. Incom-
plete switching from the LAL reagent extraction to the air intru-
sion may cause continued rising of the LAL reagent in the
capillary, causing it to reach the syringe fitting which may be
contaminated with endotoxin.

d) A small quantity of the resin remaining in the capillary will not
cause problems in results of the assay. LAL extraction and
extrusion should be repeated if a large quantity of the resin is
retained in the capillary.

10.Check the LAL-resin suspension whether or not the suspension
contains bubbles, and eliminate bubbles of more than 2 mm in
diameter by tapping the vial wall with finger if necessary.

11. After vortexing the vial for about 5 seconds, apply it to Toxinome-
ter to determine gelation time'213)1415),

{Note)
Generally, the threshold value is determined at the level of
transmittance of light at 94.9%. (Wait time 5.0 min.)
12.Calibrate the concentration of endotoxin in the sample using the
standard curve plotted with value obtained from measurement of
endotoxin solutions reference in the same manners as described
above.

{Notes)

The standard curve of endotoxin is plotted as X bar: log(En-
dotoxin concentration);Y bar: log[log (gelation time)], to deter-
mine the concentration with linear regression. Refer to the leaflet,
“Toxinometer Standard Assay Procedure’ for details.

For example : Standard curve (Sample : 5.0 mL)

Curve : loglog (Tg) = —0.08530 log (C) +0.2364
r : —0.9996
range : 14.60—53.60
Unit : EU/L  Th = 94.9%

No. Concentration Tg Average
(EU/L)

(min.) Tg
) (min.)
1 1.000 53.0 53.60
2 \\ 53.4
R ~ 54.4
E 2 2.000 416  41.53
< 41.2
g4 41.8
5] 3 10.00 26.6 26.07
0.1 1 10 100 1000 25.6
EC-6 Concentration (EU/L) 4 100.0 14.6 14.60
14.8
14.4
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r o —0.9996
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