CHAPTER IV

DISCUSSION

Most of the horseshoe crabs were obtained from Samutphrakarn

and four lots each were outs ‘honburi and Samutsakorn. The

preparation of amoebagll Wl ininary carried out in eleven

small lots to evalug s to be used for protocol

preparation. The conducted by varying

anti-clotting so 25% (P-01) and 0.05 M

(P-03 and P-04) of =\;=elatian with endotoxin

N

even in the leveir- 'DTA was too little to

gseparate amoebocytes ! membrane from eruption
which caused clumping ysis of cells at this stage
would leave only small cells for the next step of
preparation. Tﬁc ) g (® Fpe enough to separate
amoebocytes ant‘,T444444444444444444;;4‘4‘41';‘7 t it might associate

S
with cell membrang’ ysat@. The trace of EDTA in

i ; vy Niwa et al(73).
-ﬁ gﬁ %wgh to separate

ht be washed

DTA was used

5y

as aﬁti-clutting solution.

The lysis method performed in P-02 and P-04 by using Tris
buffer and vortex mixing, might not enough to lyse all the amoebocytes

since the cells, after lysis, were clamped together and might engulf



some cells within them which would protect the unlysed cells osmotic
pressure. Therefore, five beads were added to the lysis method with
the hope that this would assist uniformity of the cell lysis and give

a better volume yield. The volume yield of P-04 and P-05 were compared

to increase by T7.8% as )the were both from female T. gigas. In
experiment P-11, the 3 i ;;; :as  changed to freeze and thaw
technique due to et o1 WemREAd-vortexing technique caused
some amount of lYSHLC g ,;.;m‘ ¢ LD :?:ﬁ; 1 debris mass which would
reduce the volui ,f' | ,. ] AN \\Eﬁ;' the later technigue the
79 \\\ as increased by 3.6%. In
\\E\ 10 was used 0.025 M EDTA

volume yield
order to reduce
solution withoul w;th water for 1nject10n
Thé result, as {zn ar iz level comparable

with that of Tris bu

There - e gl TotS il abs (P-08 and P-09) from T.
gigas and C. fil:4ff444ff444444f4j%4fiw"",?‘f water for the second
haemolymph collTH!191 oLl ﬂ ‘ound to give no gelation

W

reaction after the seeond collectién. This might due to the fact that

' QWW which their lysate

endutnxlihnhich was réported by Jorgensen

UREL A

The eleven lots of preliminary experiments had given a
standard protocol procedure for preparation of amoebocyte lysate as
indicated in figure 10. With this procedure, five lots of female T.

gigas and seven lots each of male T. gigas and seven lots of both
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female and male C. rotundicauda were further carried out. The average
volume of lysate per crab of female T. gigas was the highest value,
and male C. rotundicauda was the lowest (table 3). The market price of
the crabs from Samutphrakarn were seventy baht for female and thirteen

baht for female and five baht for

baht for male of T. gigas, ’”‘-." j
N 4
male of C. rotundicauddss ,’, ' paximum cost effective per

crab was that of malSese S o L),

The osmolg _solution and the mixture

was performed in g g of this solution with

haemolymph. The rg 'cated that anti-clotting

solution was a.ppi-n / : v‘ \ molymph.

The  protsg _ | '_ . lyoeve was statistically

independent of bo = gsensitivity of both species

which gave firm gelatd ~ be the same at 0.1 ng/mL level

of endotoxin H_" #erence. At 0.05 ng/mL of

.5'-'_"'—‘ |
endotoxin "-‘-?[ , s i.a,tian in the gelation

at |

reaction. The

i
ih ngty of the rem:tmn ‘."I found to be at 0.1 ng/mL

{ ﬂwmunty of the lysate
in the detection of

sensitivity was comparable to that of commercial LAL which had been

widely used (17, 83, 84).
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Figure }D. Protocol procedure for amoebocyte lysate preparation.

®3esAT ::34Lsoqsoury IeaTD
"UTw o rudx gpg‘g ﬂ .
STT®2 pasin

% 9293913 ﬁ )

mmEﬂ# g~

g ,m

uoTieiedaxg sjesdq @34s0qgasouy

o/

=9

SRR AR

-

1 .



We used magnesium ions for enhancement of the gelation
reaction as the magnesium ion is a macro-component of synthetic sea
water and gave the most reactivity when it was compared with other
macro-components such as calcium, potassium, and bromide ions (76).

The endotoxin levels detected with the addition of calcium ions did

not correlated with rabbit P whereas that of magnesium ions

correlated with rahhin!h The result of this study was
that 50 mM of magn = 7-;i‘ S SSWEWPLion was optimal for using
incorporation with . f o as in agreement with the
report of Tsuji a n and 50 mM concentration
\QSSé?:dF whereas the different

was reported in J ,:s b Atk AN They used the system in
i 7 1 L
v

was not statistig

which gave higher Se ‘f T ;' i %n 0"pg/mL) which was enhanced

the different at v

The on reaction irom both species

could not be }if::::::j::::::_‘_‘gfjf " m%‘_iﬂd as stated by many

micro-test method which

made used nated she red cells gave an unsatisfactory
result w%nable results were

give a daubtnuhether thismpfest was practical

<
L

investigators { [

Hassaini and
Hasdtnali '[;s]. The incorporation of red cells was very difficult to
control since the pressure applied to release red cells into the drops
of the lysate mixture by micropipette, could not be uniformly

controlled.
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The specificity of the lysate from both species was performed
with autoclave-killed organisms. The killing method was done for
various organisms ttable' 9) to mimick the conditions encountered in

usual sterilization process ,qf pharmaceutical industries, and to

obtain endotoxin as ib ‘ yr in normal practice. The eight

organisms (table : were represented the normal

contaminants eithez . From the result (table

21 and 22) grag %;;~ 5. typhi, K. pneumoniae,

and 5. marcescej he level of 105 or 104

cells/mL which ;ﬂf of Devleeschouwer et al

(77). The ten-fo:" A teria might be due to the

nature of endotoxi organisms (77, 86) and

inaccuracy of the co ho '&*, 13, 77). These variations
were also reported in the 86, 87, B8). S. aureus which was
gram positivehs : 11 afia reaction, we found it

occurred at at ‘.‘J were made by Wildfuer

4 s

et al (78). Thi}§ currence 2 ined -leevleeachouwer et al (77)

that peptid acte i=,of high concentration
CDulﬂ gi'. "‘ L

= B

achLnt. Streptococcus, which was also gram paa1tive bacteria, gave

ance was less potent
ve reaction the

taken into

very weak reaction with the lysate. The very weak reaction was again
due to contamination, and insufficient destruction of the cell during

autoclaving or a quantity of organisms too low to elicit the response.
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This weak reaction should not be taken into account as the observation
of sensitivity test that the weak gelation at 0.05 ng/mL was irregular
and statistically difference from 0.1 ng/mL. The fungus, C. albicans
possessed D-glucan component in the cell wall (B9) which gave gelation

reaction at 106 cells/mL dupg ,to the fact that lysate could give

reaction with D-glucap ui e by Obayashi et al (19). This
property of the lysa§ S given L Lo a method used for detection

of fungal polysacchs

\\\ ere obtained from one

\s se products were grouped
*'. e performed by using three
A\

The
institution or pu
and coded from S-{
samples and contrg e 11, and the test wes dove
three times as the 1 s ' ble 23, The unknown samples,
§-03 and S5-06 which L Vnnd 10 mL water of injection
respectively, , d {; tion of gelation which

indicated ‘g_ @ |below 0.1 ng/mL. These

a1

n J due to the fact that
: 0.1 ng/mL (16). The
u%%ruducts could,if it

' ow level of
: mﬁ}murther ne= of

the qanilals. The unknown S-14 and 85-21 were 5% dextrose in half

Hil

products would ‘pass

strength saline and 5% dextrose in normal saline respectively. Both
were in a package volume of 500 mL parenteral bottles. The observation

(table 23) were found that S-14 and S-21 gave strong positive (grade
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4) gelation reaction, indicated that 5-14 and 5-21 contained at least
0.1 ng/mL of endotoxin. The same observation was found with the
commercial LAL. Unfortunately, the same lot of both unknown samples
could not be obtained for quantitative end-point determination.

Therefore, the exact amoup 4 Jf ;, endotoxin presented in the samples

could not be determined g#n samples, S-14 and S-21, were

presumed to pass DIFNERECE 1 : : ogen test as they were ready

—

for consumption. reported (17) that the

\""‘ not pass LAL test. The

proper maintens J_/ e \

\\
pyrogenic thresho & : a \\»; samples, 5-23 to 5-25,

dance with pharmacopial
=8P sible for the rising of
were paraceta.nul jection locally produced in
Thailand and packed @ 2= S i detection of endotoxin using
perform due to the fact that the

amoebocyte lysate tes

inhibition t¢d “gmg/nl endotoxin and 0.1

nlL of the _ "ﬁa reaction indicated a

T §y
presence of inhilitors 1in UnkKnown Samples O "u his farnul&.

b 0 ikn? a0 ﬂ W lyophilized and
liquid forfis. The cunerm. 1 products, of e also kept in

conditions gve a shell ; e f th 1 turing date.

Our lyophilized form was unsuccessfully tested for the activity, even

immediately after the lyophilization process. The activity of the
lysate was confirmed prior to the lyophilization, after which the

lyophilized product possessed no activity even at the level of 100
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ng/mL endotoxin. The previous literatures (7, B) stated no difficulty
in the performance of lyophilization process. Both CAL and GAL might
contain a substance that destroyed enzymatic components of the lysate
which activated during physical changes (liquid to solid,

t -20°C, the lysate could maintain

sublimations). In the liquid, for

activity only for 60 dag: ‘y)i; reparation date (table 24).

Even the lysate which g jecl, Wirtesa Tris succinate buffer pH 7.4

could show activi geclation reaction was a

enzymatic reacti stroyed during storage

conditions., The was a crude lysate

preparation which¥ ibitor reacting on the

active enzyme comp

Based on :;prntocal procedure for the

amoebocyte lysate pre sd to consist of 0.025 M EDTA

in water for _injegks otting agenl, 3% NaCl as an

isotonic solulsor TTETEEEREEE = k’v eeze & thaw technique

for cell lysis -3 fﬁ“{'-, prepared lysate from T.

efeupnlpa.rnblJ with that of commercial

gigas and C. fwtuﬁﬂ{caudu
"-.':":;! 3 .

he autoclave-killed

that their visual end-point detection was irregular. The optimal

magensium ion was found to be at 50 mM concentration. The endotoxin

determination of unknown parenteral products was found to give weak
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reactions (8-03, S-06), strong reactions (S-14, S5-21), and
non-specific inhibition reactions (5-23, S-25). The lysate prepared .in
the study could not be kept as long as that of commercial preparation.
The lyophilized form of lysate lost all activity. The liquid form

remained active for 60 days s 1l' ’ eparatiun when stored at -20°C,
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