Chapter II

MATERIALS AND METHODS

1 se

Tachypleus gigas (Muller)  and

Carcinoscorpius rotundicaud e), which were called in Thai as

L1

Mangda jan" and '"Ms Lo/ pettively, vere purchased mainly

from Samutphrakarn sach from Samutsakorn’s and

Chonburi’s marke{Se#*® the Microbiology section,

,\\

Department of P ‘~% r Science, Chulalongkorn

University alive ‘ i e ~ sea water for the purpose

”\

of haemolymph " crabs were divided into

groups according € starting the experiment,
the crabs were cl emove dirt and then blotted
dried. The number the crabs used in this study

were recorded g

-
-

. B 8ic-ware (3,18,72) All
I‘ i -

|l |

glassware (see ”Wﬁﬁndix] were washec wltnlﬂ Colox-Lypon F" mixture
snlution S _ i lp of brushes, and

three times. The
v one hour and
ix} which had
been tested by LAL test using the tube method (Marine Biological Ltd.
lot no. 45693). The glassware was dried at 75°C for one hour and the
internal surfaces were sprayed evenly with silicone (Zep-par, U.8.A.).

The treated glassware were packed with aluminium foil to prevent



bacterial contamination after depyrogenation. The glassware was then

depyrogenated in an oven at 200°C for two hours.

Plastic-ware (see appendix) was washed as above for the

glassware, but after washing « the plastic-ware was soaked in 10%

formalin for 30 minutes JMhstic-ware was washed twice with

distilled water ant d.water for one hour and then

rinsed with pyroge - saction which had passed LAL

test. The plastic e the inside was sprayed

with silicone. Jifer sterilization and

P

»

subjected to au

3 Prep (2,3,5,18,72,73) All

e

glassware and plaftig wargi iy ; 1 come in contact with
haemolymph, amoebocytt been treated pyrogen-free as

described.

“fj'ah dorsal joint area

gen—fr J disposable, 18-gauge,

into the cardiac
ﬂ g ﬁm’mlathﬂu of the crab
ot w directly into
' I ma%%e bottle or

q
50-mL polycarbonate centrifuge tube containing 125 or 25 mL 0.125%
sodium ethylenediaminetetraacetate (EDTA) or 0.025 M EDTA or 0.05 M
EDTA (see appendix) with or without 5 mM Tris buffer pH 7.4 (see

appendix) in 3% sodium chloride solution (see appendix) in the early
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experiments. After the conditions of the preparation had been
established, then only 0.025 M EDTA in 3% sodium chloride solution was
used throughout the study. The ratio of haemolymph and anti-clotting
solution was 1:1.

Figure 5. Haemolymph collection.

T IAAMO =710
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Table 6. Types of the crabs, sex, lot no., and sources.

.

5.N. LOT NO.

e B o . o S

TYPE OF CRAES SEX NUMBER SOURCES
1 p-01 T. gigas FEMALE 2 Samutphrakarn
2 p-02 T. gigas FEMALE 2 Samutphrakarn
3 P-03 T. gigas FEMALE 2 Samutphrakarn
4 pP=04 T. gigas FEMALE 2 Samutphrakran
5 P-05 T. 15 2 Samutphrakarn
P-06 C. 1A B Samutphrakarn
6 P-07 r... 1A 2 Samutphrakarn
P-08% : 3 Samutphrakarn
P-09% 10 Samutphrakarn
7 P-10 2 Samutphrakarn
8 P-11 2 Samutphrakarn
9 TF-01 3 Samutsakorn
TH-01 ] Samutsakorn
CF-01 0 Samutsakorn
CM-01 Samutsakorn
10 TF-02 Samutphrakarn
TM-02 Samutphrakarn
T™-03 Samutphrakarn
CF-02 Samutphrakarn
11 TF-03 Samutphrakarn
TM- 112 Samutphrakarn
CF-03 Samutphrakarn
CM-02 Samutphrakarn
12 CM-03 Chonburi
CM-04 Chonburi
or-04 Chonburi
CF-05 %~ Chonburi
13 TM=05 % »= Samutphrakarn
TM-06 & 1§ Samutphrakarn
CM-05 Samutphrakarn
CF-06 Samutphrakarn
TF-04 Samutphrakarn
Samutphrakarn
Samutphrakarn
Samutphrakarn

(Y] Samutphrakarn

Samutphrakarn

eEi:d haemolymph
Wwere found that

there was no activity.




3.2 Preparation of amoebocvtes The above mixture of
haemolymph and the solution was subjected to centrifugation at 80 g,
250¢c for 10 minutes (Mistral 3000, MSE, England) in order to assist
sedimentation of the cells. The blue supernate was discarded or used

for testing osmolarity as described below. The loosely-packed cells so

obtained were then res 1}:' 4/ . 3% sodium chloride in the same

container. When the €entrifuge bottle, a suspended

MEntrifuge tube or when freeze

and thaw technic SWEe a; W ﬁh‘transfer to polypropylene

cells were transferre?

\\Hf o cells were loosely-packed

\\

tion and resuspended with 3%

N \’\\
! \\w order to remove EDTA. The

centrifuge tubes i
with the same

gsodium chloride So

Rk

volume of pack c

3.3 hree experiments were carried

out to determine osmola help of Quality Control section
of Queen Sanv:;ﬂ_ VJs Osmometer Model 3 MO,

f’i’—*—‘ 's'-"
Advanced Instrase k.
7
vtes After cells were washed

or without 5mM Tris

added and the
mixfhre was vortex-mixed for 30 seconds three times, with five minute
intervals or without adding of glass beads the mixture was subjected
to freeze and thaw 10 times in acetone-dry ice and 37°C water bath.

Then it was centrifuged at 2020 g (3000 R.P.M.) at 25°C for 30

a7



minutes. After investigation, only Water for Injection and the
freeze-thaw method were used. The clear solution was pipetted into
vials or test-tubes and stored at -20°C or subjected to

lyophilization.

The overall prelini=ﬁ y

trial methods for each lot, are

tabulated in table 7.

Table 7. Detail of pm

e e e S T — = — = -

Lot no. Anti-cloéd Method of lysis

s S = = = ~ -

P-01 Tris buffer and
vortexing

P-02 Tris buffer and
_ vortexing

P-03 0.08° Tris buffer and
i vortexing

P-04 0.021 Tris buffer and
vortexing

P-05 0.025 Water and beads

in 5 mb

P-06 0.025 ME Water and beads

P-07 Water and beads

. p-08 ater and beads

P-09 0 'Fater and beads

p-10  0.025 M EDTA 3% NaCl Water and beads

P-11 ze and thaw

a% T TR (T,

elation with endotoxin.

4 tei i Each lot of the lysate was

subjected to total protein determination by using Lowry protein

a8



determination method (74).

Standard protein Bovine Albumin 1lot no. 1BF-0409,
Sigma, U.S.A. provided by Research and Development section (R&D) of
Queen Scavabha Memorial Institute (QSMI) was used as standard protein.

Twenty-five milligrams of the protein was dissolved in 5 mL distilled

water to give a concentriatis f 500 ug/mL. The standard protein
solution was prepa 14t" sotdifferent concentrations. Each

set was composedwemiEsd D, s " and 25 ug/mL.

Da in 0.1 N NaOH) and

V) \\\Ml~tass1un tartrate) were

»w n routine research. The

solution B ( 0.5%"
provided by RE&D¥
solution C, was by mixing 50 mL of
solution A and 1 bcalteu Reagent, lot no.
64016090, E. Merck, stilled water in double amount

prior to use. This dils signed as Solution D.

- t'_"_
.i?uiL of either standard
lysate solution which had a

| rWise diluted with

ed to stand

rature. en 0.3 of solution D was
rapidly added with prompt mixing. After 30 minutes of standing at room
temperature, the absorbance (ABS) was read at 650 nm using Shimadzu

spectrophotometer model UV-260 from the Quality Control section of
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QSMI. The total protein concentration of the unknown was obtained by
reading from calibrated curve of ABS against concentration or
calculating from a formula :- conc. = K*ABS + B. The protein content
of the lysate from each species and sexes of the horseshoe crabs was

compared statistically using St dent's T test from Epistat software

program.
5 E Siere 3 types of endotoxin
used.
ﬁ“*‘qutnx‘; (WSE) This was
lipopolysacchariGs ~herichia coli 055:B5 by

Westphal methods purchased from Difco

Laboratory, U.S. of LPS was opened under

vertical laminar was immediately weighed

approximately 1 mg centrifuge tubes using the

digital unalyt?cal Model 1602 NP-1. The tubes were

x4

P required for testing

one of the c=ﬁ71 FSwas diluted to exactly 1

7
mg/mlL in screw- J:uffer. 0.1 mL of 1 mg/mL

endotoxin/ i es Lin ﬂ ‘: ™E &x).for. 20 minutes with the
buffer l- . . a 7 noi.ﬂlnLof 10 ug/mL

ARSI
enﬁnxm endotoxin was

divided into in screw-cap tubes and stored at -20°C. The

capped and

o

:_-§=?35 tube wlth 5mM Tris

shelf-life period was one to two months.

5.2 Reference endotoxin (RE) was purchased from Sigma,
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U.S.A. lot no. 124F-6842 having an activity as 2 ug E. coli 055:B5
equivalent to 7,600 E.U. (Endotoxin Unit). One mL of 5mM Tris buffer
was added to the lyophilized reference endotoxin with vortexing for 20
minutes, 0.1 mL of 2 ug/mlL endotoxin was diluted with 1.7 mL Tris

buffer to give 100 ng/mL 8f) yendotoxin. This 100 ng/mL reference

endotoxin was diluted b @0 4, and 0.05 ng/mL as described
below. This refere " FoXir (heledin parallel with tests as

indicated, for coupmmesel— ghii®sesaidard endotoxin.

was purchased from Wako,
Japan as LPS 9217. It was instructed
to dilute whol ore 5 mL Tris buffer was
added to give was used in some unknown

parenteral fluid %

with known endotoxin

concentratio ‘; -

j ted one ten-fold to

M€ fold to give 2 ng/mL

-
obtain 10 ng/m#

]

again#liluted two times to give

: n times to obtain 0.5

, ely, The 0.1 ng/mlL of
i

. 5? : All dilutions
Hﬂq :l ot - 21 1, Dtﬁ‘,
ﬂ.l,qnnd 0.05 ng/mL of endotoxin used for the sensitivity test along

with negative control.

6 Comme imulus Amoebocyvte Lvsate (LAL) There were two
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commercial types used in this study as :-

1 Marine Biological Ltd., U.S5.A. lot no. 45693

2 Wako Ltd., Japan. lot noe. LAE 9660.

7 Performance of the amoebocyte lysate endotoxin assay (3,17)

There were two methods U his study, namely Tube Method and

g, J ;
Micro-test Method. Bow idy g gwere performed either in closed

cabinet or under W5 inet with aseptic technic.

11 the test materials
either standard.ég g § ok} _ endotoxin or unknown

endotoxin solutigiy ination and would have

a pH within 6 to § sas not in this range, was

adjusted by using el ‘a0l see appendix).

T assay was performed by adding

0.1 mL of the test mg = ¥ ampehocvie lysate in  10x75

-

mm. pyrogen-fhee o= 23 ol was prepared by

. -«jf,' ris buffer pH 7.4 (see
i
appendix). Positivescantrol was thesmixture of lysate and standard or

working sfZ 1 Ll l + ﬁ%w
mixture wa ] inc ; or 50 ma Y

incu!atiun period the result so obtained was interpreted according to

adding 0.2 mL of-4he

of 0.1 ng/mL. The

Jorgensen et al 1973 (3) with some modifications as followed :-

4 means firm gel upon 180 degree inversion of the
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tube.

3 means soft gel with very viscous upon 180 degree
inversion.

2 means weak gel with adhesion of starch-like
floccules to sides of the ! ib |f / g* e tube was slanted.

some starch-like floccules

adhering to sides:
"-% in viscosity or opacity.

P Ihe assay was done by
adding 10 ul eac? ‘M0 ul of the lysate to form
a drop in a pyroéé This was <hz: incubated
at 37°C for 30 minu on® week old defibrinated sheep

blood was then added on 4 y drop in the volume of 5 wulL.

The assay was | G@r

Bt

i itive control as in the

tube method.

ion _of result The results were read

‘ %’}%In ‘case of positive

reaction ile red cells reﬂﬁined held#sogether withih the drop in the

L e o .

‘ | L =
negaflive one (no gelation) the blood dispersed throughout the drop.

immediate

The sensitivity of the lysate from each species of the crabs
was statistically compared using Rank test from Epistat software

program,
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8 Addition of magnesium ions (76) It was done to determine

optimum concentration of magnesium chloride used in activation of the

reaction with standard endotoxin.

lysate Stock solution of 1 M MgCl:

solution was prepared (see ap d:

) and was tested for endotoxin-free

using commercial LAL 'stock solution was diluted ten
ez

. ) U
times to give 0. == with water for injection. The

endotoxin stock
deseribed and wa

There were fous

mM, 50 mM, 25

endotoxin with dj

shown in table B.

lysate using the 'sly described. The test was

done three times in sate. The result was analyzed by

gitware.

-

—

-a‘
-r'v

wr. entration.
1

= e

statistical R

N
Table 8. hwmwa;“-

0.1 ng/mL Endntox n

mnpnnen s

with MgCl:z Hnter for
lﬂﬂ . lL 2.0.4 mL
25 )
12 & ﬂ ] ‘
fo i s
9 imum incubati of e « In order to

determine the optimal incubation period, five sets of the lysate

sensitivity tests were prepared for both tube method and micro method.
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Each set of the test consisted of 2, 1, 0.5, 0.1 ng/mL of endotoxin.
For the tube method, 0.1 mL of endotoxin, 0.1 mL of the lysate and
0.01 mL of 1 M MgClz solution were used. For the micro method, 10 ulL
of the same endotoxin concentrations and 10 ul of the lysate along

with 1 uL of 1 M MgClz which added to endotoxin solution with the help

of microsyringe before L gion of the lvsate, The incubation

temperature was 379C A _bine was varied from 0, 15, 30,

45, 60 minutes Fand from 0, 15, 20, 25, 30

minutes in case .ai 'ﬁ;gh incubation perieds, the

reactions were refi %

10 Specifibi' f | he LB t AR @), The test was carried out

A oclave killed bacterial

to define the reag LR
.,

organisms, The orga used in the test wer=

tabulated along with growth in table 9. Two or

three colonies of these = taken from the given specimen

and inaculat’
A

sterilized coni’®

e

\l "
7

to inoculation. K sTofthe""pacteria™¥iere inoculated to the
ntly, the inoculated
%ﬂ shaking at 200

Adolf Kuhner AG,

ontaining in 250 mL

37°C overnight prior

for Candidz
alb:!ans which was incubated for three days. At the end of the
incubation period, the broths were coocled in ice bath and 1 mL of each
broth was taken to make ten fold serial dilution with normal saline

solution, starting from 10-! to 10-? dilutions, totalling of nine
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dilutions for each broth. These dilutions which were in 13 mL
screw-cap tubes were also cooled in ice bath. Corresponding to the
agar plates used for each organisms (see table 9), 0.1 mL of each
ten-fold dilutions were plated on three agar plates separately with

the help of pipette and pla {i. ass rod. Then, the agar plates were

incubated statically instl // emmert model B 80) at 37°C for

2 days except that o me" incubated for 5 days. The

e

TGO counter. The average

\\ vth was calculated using

purity of the oFEs £Fyad] exBaIPWSand the colony-count was
performed for ea€h
amount of bacterifs

the following fou

Tahle 9, Bacteris media used in culture.

—— e S - — _—

S 1. " ORGANISMS aipll N MEDIA USED
' BROTH AGAR

[ i e

TR A
- - S S = =

1 E. coli ATCC 25922 artnent Tryptic Soy Tryptic Soy
: Ernth (TSB) Agar (TSA)

2 s TSB TSA
3 P. aeruginoSa =%

ATCC Z2THE TSB TSA

. pneuncnu v Clinica apecuen J TSB TSA

: -*as fingk organism- TSB TSA

=1 N LN
w0

o~
'1
2]
]
o+

'1; D) TSB TSA
W33 % d-Hewett Blood Agar
. th (THB) (BA)

-5 first orﬁnism- Sabouraud Sabouraud

‘ se Dextrose
ﬂiﬂm .0

[+ +]




Bacteria/mL = Average bacterial colonies x dilution factor x 10

The amount of bacterial per mL was represented the amount of

live bacterial organisms in the broth. These calculations were

recorded.
The broths so ¢ ‘, ,:‘; centrifuged at 15,000 R.P.M. at
40C for 15 minutese NSUNE | Beclwhee® 1221 centrifuge. The supernate

discarded whereas e LelKe ) - e vere resuspended in 30 mL
normal saline | 5 iged at the same conditions.
The washing wi bflr ; A:‘l‘d; 3 -f' \\n epeated three times. The
packed organis;v;ff:
were containedviﬁ > obtained suspensions were
subjected to antoc E"- suspension was diluted to
ten fold dilution to possess a range of 107 to
103 organisms. To each' bacteria, the endotoxin assay was
performed by Ef‘ o Gl ::ii' and 0.01 mL 1 M MgClz
solution. g;‘" j¥jutes at 37°C and at the

4
end of incuba l t -n:‘" action was observed and

AIRHARHM
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Figure 6. Experimental design of LPS. preparation.

Bacterial Organisms

.'li glonies

b WSS
i 5 & ™ ing 200 rpm.

— oo BESS3 days)
1

10712 1077 ailut IO Gt o cLEMBER S DR in tube
/ O
0.1 mL g \“?ngx 15,000 rpm
Y das 15 min.
.H.ga ; b e ack Brganisms
37°c 2 Ay - By \‘ washing
(except £ i with NSS
- k3
Colony count Organisms

‘ml Tris buffer

Suspension
Autoclave

M oanisms

W%H%ﬁ%’*ﬁﬁ
Vb B
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11 Lvophilization of the lvsate (79) The lysate was divided
into four lots having a volume of two mL each. Each lot of the lysate
was mixed with either 2% or 4% dextran (molecular weight approximately

40,000 daltons, Fluka, West Germany lot no. 246362) solutions to give

1% or 2% dextran content of each lot of lysate respectively. At this
A

stage, 0.1 mL of the ni-‘- ITE en for sensitivity test. The

mixture were pipetted - ich contained 0.2 mL of the

mixture lysate, and oS o re&ct acetone and dry-ice and 0.1
mL of the frozen was¥ S, o Phaved and then tested for

sensitivity. The i laced on heat-exchanger

plate which initigfe e ‘at -45°C. Then evacuation

of air was starté n aL pressure approximately

1 to 3 x 10-! mba lizer. The rate of heat

exchange was incredse np ': g hour, and at -5°C, the

temperature was kept co 5 hours before further increased

o

the temperaturgs, a her _hour, until the final

temperature w§ ;’ .

g =

'i' f.a

Aluminum caps { ¢ US 1s x,:"i' he product was stored at

’
mmm%ﬂmed lysate were
3, 18-%, rg/mL yefnl, and negative
‘ y tes in (diffe t.riud of time,

i.e., day 0, 7, 14, 30, 60, and 90. Other set of experiment was set up

= ne under vacuum and

approximately 4°C

L *

‘A

for testing the lysate which stored at -20°C by performing the

test at day 0, 15, 30, 45, 60, 75, and 90.

49



50

13 Detection of endotoxin in parenteral fluids or drugs (80)

The twenty-five unknown samples from three sources were coded from

Table 10. Types and codes of unknown samples.

e e o = =

e e . B T o e

S5.N. CODE NO. TYPES OF SAMPLE REMARK
1 5-01
2 S-02
3 5-03
4 5-04
5 S-05
6
T
8
9

FROM MARKET SOURCE
5-06 FROM MARKET SOURCE
s-07
5-08
5-09
10 S-10

11 5-11 FROM MARKET SOURCE

12 5-12
13 S-13
14 S-14

15 5-15
16 S-16

FROM PRIVATE FIRM
FROM PRIVATE FIRM
FROM PRIVATE FIRM
FROM PRIVATE FIRM

B e ——3—1
e — et — e e

U 1
ink 4 | %&o arranged that the
ﬁﬁmm and were tested in
itiﬁt?{?‘i;ii%ﬁkfaijaﬁiiéigsgire determined
ted with 0.1N
HC1 or 0.1N NaOH. The samples were thoroughly shaken for two minutes.
Each series of tests consisted of samples, negative control, positive

control and inhibition testing as shown in table 11. The inhibition

test was included in the series was to determine whether test samples
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contained factor which inhibited the gelation reaction. Therefore,
0.01 mL of 10 ng/mL endotoxin was added, in addition of test sample
and lysate mixture, to obtain 0.1 ng/mL concentration of the endotoxin

in the mixture.

Table 11. Arrangement af th

- e e T S5

Eamples testing.

T . B

Components Inhibition Positive
L) test (mL) control (mL)

Samples 0.1 -
Water for Injecisd - -
1 M MgCl2 0.01 u.ul
10 ng/mL endotc 0.01
0.1 ng/mL endoto = D.l

0.1 0.1

= ——— - ———— -
R e e E e == = ——— ==

-
e

W

o
i

[ |
|
i¥

W%H’ﬂwfiﬁﬁﬁ
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