CHAPTER I

INTRODUCTION

The coagulation (galati of the horseshoe crab (Limulus
T,

polyphemus) was develogs W W o research” that unexpectedly

led to the discove oyte lysate test by Howell

in 1885 at John Hopkins 6 Dr. Frederick B. Bang

was injected a * Gram negative Dbacteria

itravascular coagulation

(endotoxin) into “Ehal e !;% "
fepo : JE \QS?\\ 0

and death of the 1964 Bang and Levin
\

.‘% the horseshoe crab was

demontrated that #HOES & 14d@inc
responsible for t0E 2 . i & 5 fon was dependent on the

concentration of endéd ). These works started an
area of res==rch in desefodtisa 4 ve endotoxin test which proved
to be a very %f e eogtions, especially to

pharmaceutical :Li. : h=itive and could detect

M

codotaxin at thes

amoe akb AYE -;-: ed (5, 6). The

Wﬁ Eﬁa fl 4 dshté could detect
endn oxin in the level of 0.1 mg/mL. Uaawnttanakul (6) could detect
the endotoxin at the level of 0.625 ug/mL which was nearly 200 times

more sensitive than the work of Klein et al (5). Even then, these

preparations were less sensitive when compared with the commercial



preparations. Usawattanakul stated that her lysate was opalescent in
appearance whereas a clear solution was reported by other
investigators who prepared the lysate from L. polyphemus (7, 8). Thus,
this observation has stimulated an attempt to reinvestigate the

preparation of amoebocyte lysate from Thai horseshoe crabs and some of

their properties.

1. Determi: 77 b wimegedure for amoebocyte lysate

preparation.

2. Deteg® tion period of gelation
reaction. -

3. Detefﬁi ‘X”’ﬁl ions concentration used

in the amoebocyte

4. Comparison Jvsate test between tube method
and micro-tesUys
b Lpared amoebocyte lysate

"--'

'l |
|

-
)

~ with natural -;5:tox1ns.
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LITERATURE REVIEW

ENDOTOXIN

-ular-weight complexes associated with

Endotoxins are hig -ii,
the outer membrane of_g£r §8f Fgfbacteria (GNB), and are the most
significant  pyroge ';; -4 Wi J; - ;eutical industry. Although
intimately assoCiabeeetielc =, .mbrane, these toxins are
constantly shed ‘ pacterium, much like the
daily shedding.g of human skin. When the
bacterium undergfsf & 7ol o, 20\ ehdetoxin is released from the
cell, Unpurified ‘ b carbohydrate, and protein,
but highly purifi: '1B'!1n protein and, therefore,
are referred to (LPS) to emphasize their
chemical nature Edures have been developed for the

extraction gond: the hot, aqueous phenol

-

:J free of protein and

'!‘f
‘. However, unpur1f1ed LPS

&‘ﬁm’i‘%ﬁﬁ:‘: 7=

dry heat cycles, alkaline conditions, acidic conditions, and polymyxin
B, under certain conditions (9). Investigations have demonstrated that
virtually all biological activity of endotoxin resides in the lipid

portion of the molecule (9).



Because endotoxins are associated with GNB, they are
ubiquitous, and like bacteria are found in air, water, and food. Due
to their ubiquity, relative heat stability, and ability to cause

profound physiological

changes when administered parenterally, their

detection and eliminatiom amount concern to the manufacturer
of parenteral prodUBEENNES! £ %ff:_ he release of nonpyrogenic

substances and devicess

Over 30 ,\e been demonstrated to be

induced by endot y» A partial list of these
activities is givg ¥ 7 ;:;Z_ g . %7though one of the mildest
and most often s Liu ff “.!\"rituxin is pyrogenicity, in
sufficient doses, end’ﬁ i Jacity to activate the coagulation
systenm, nltei opr > “ aind ojism, activate complement,
modify henad1;,?4444444444444444‘47W g :;'nm, release vasoactive

;“i; lar coagulation (DIC),

: M’ﬂ %W " e

s

9 Marcus et al. {quntad from 9) reported on an extensive study

amines, and

designed to evaluate the relative pyrogenicity of whole GNB using the



Table 1. Biological Activities of LPS.

A. Highly specific for LPS (in order of decreasing sensitivity)

Limulus lysate gelation ¥
Lethal toxicity in mice *
Pyrogenicity in rabbits ¥
Shwartzman reaction

Induction of tolerance

B. Characteristic but 'l €C ff_ #ilphabetical order)
Adjuvant activity. ~ ; -
Bone marrow Necrosis s
Chick embryo let
Complement activa
Embryonic bone ré&€.s
Enhanced dermal r¢ A
Enhanced nonspeef fa¥
Enhanced phagocyto
Hagemen factor ag : - \
Helper activity for Pl s b o 8=fhpaing virus in mice
Hypoferraemia ¥ ' '
Hypotension
Hypothermia in mice
Induction of col®
Induction of prostag
Induction of plasminoge
Induction of interfer
Induction of 1gG.s ¢
Induction of tuag
Induction of mOS=
Inhibition of il
Leukocytosis L1
Leukopenia
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virus relense fr‘i unuae sp&een cells

United Stated Pharmacopoeia (USP) rabbit pyrogen test as a measure of
pyrogenic response. The ability to produce fever varied by two orders
of magnitude, even in closely related genera of bacteria, such as the

Enterobacterioceae. Escherichia coli was the most pyrogenic, requiring
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only 1,000 bacteria per milliliter. Enterobacter, Flavobacterium, and
Achromobacter required 10,000 organisms per milliliter whereas Vibrio
cholerae, Salmonella typhimurium, and Pasteurella multocida regquired

100,000 bacteria per milliliter to elicit a significant pyrogenie

response. Based only on the re iwal potency of endotoxin isolated

from these bacteria, mi_ : LI surprising that significantly

fewer Flavobacterit s were required to produce

a pyrogenic responsig . typhimurium. Such wide
variations in tes win part, the biological
variation inhereaf %) and colony-counting

procedures.

Studies congllic #Poh ' _‘\
1LY

taboratories, moritnr~d the
sing the LAL assay and the

%

rabbit pyrogen test. Kl SSFE oniae, Pseudomonas putida, E.

agr) ginosa were suspended
. 4

i‘ onstrable endotoxin as

odtliic response was uniform,

abhit test failure at

presented in

it and LAL

asdays 1 year later, rabbit test failures and '

significantly altered thresholds (quoted from 1, 14).



Table 2. Pyrugeniclt? of whole Gram-Negative Bacteria.

—— e m  m  ———— — —

Bacter1a1 strains Viable count Sum of temperature  LAL test

(x10%) increase in three (ng/mL)
rabblts

K. pneumoniae 2.0 3.10 »0.2
P. putida 1.7 2.35 >0.2
E. coli 3.6 3.20 0.106
§. marcescens 1.0 2.30 0.106
P. aeruginasa 1,08 2.75 0.114

Lipid A

When fregiaifid 4 = | ﬁ sxfd with bovine serum albumin

(BSA), or human pid A causes pyrogenicity

comparable to cording to rabbit pyrogen

tests, thereby nortion of the sudotovin

molecule responsibl@ DEFSCH ' “vi' sctivity is 1lipid A (9).

Intravenous injection off 2 A per kilogram to rabbits leads

to a biphasij_ fevers appearing at 1 and 3

hours after };;i an; 7‘Qy which lipid A-induced

fevers occur !Fi hat for intact endotoxin

which is a _dire -; laturr center (9).

uu?ﬂ;i' ;
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bio gical property of endotoxin is its pyrogenicity, but endotoxin

causes other diverse and profound pharmacological alterations,
directly or indirectly, on all body systems. Endotoxin is known to

interact with formed elements of blood, including platelets, red blood



cells, granulocytes, monocytes, and macrophages. Some of these
interactions can lead to profound physiological changes. Endotoxin
also activates complement and coagulation cascades. In sufficient
doses and under appropriate conditions, endotoxin causes disseminated

intravascular coagulation, sneralized Shwartzman reaction, liver

toxicity, lung Pﬁthﬂlt:g‘u}' shock, and death. It has a

profound effect on. nd on carbohydrate and lipid

metabolism, as wel acrinological effects (9).
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There are many methods that can be used for pyrogen testing

such as:
1. Rabbit Pyrogen Test (16),
.
2. Limulus Amoehe LAL) Test (3, 17, 18, 19),
3. Mass S:-;nz = ﬁf_r;ﬂ*l‘n of B-hydroxymyristic acid
(20),

of serotype specific

5. is of anti-core of LP3S
(22), and
6. Enzynd®l fike A\k Msay (ELISA) of anti-lipid A
(23). |
But : Lest are the most widely
used. The 3 ;ﬁjt used although it can

detect as litf:‘ yristic acid, the amide-

associated with GNB
% . The RIA method of

radjo rocket immunoelectrophoresis takes advantage of antigen (LPS)

and antibody (IgG) interaction and amplified end point by using [1251]
protein A which has an ability to bind with Fc fragment of 1gG (22).

In this method, endotoxins from many gtrains of GNB can readily be



detected in buffer solution but inhibition occurs in normal human
serum. Although, ELISA of anti-lipid A can detect at 10 ng/mL of lipid
A by using antibody (anti-lipid A)-antigen (lipid A)-antibody (rabbit

anti-lipid A IgG) or sandwiched fashion technique, immunological

cross-reaction with end*'\x; £ pugc osely related bacteria cannot be

detected (23).

The fira':f"“ =t was included in the

twelfth edition @ r test procedure as it

stands today in"U ormat as the original

official assay (& srfect, but it has provided

the pharmaceutica fective means of ensuring

non-pyrogenicity to %he} (rfavenous solutions for nearly

50 years (16). The ppod A ayrogen test involves measuring

the rise in teiwes &% intravenous injection

1]

of a test solutidn.™ _ Eiv products that can be

tolerated by the r'haét in dnaes exce d 10 wmL/Eg body HElEht

Animals Pyrogen test rabbits must be both healthy and
mature. Young rabbits, from 4 to 7 weeks of age, are 50 times less
susceptible to the lethal action of endotoxin than are older animals.

The most practical weight range for albino New Zealand white appears

10
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to be 2,000 to 4,000 g. Rabbits are individually housed in an area
with a uniform temperature between 20 and 23°C and free from
disturbance. The pyrogen test area must be separated from the housing

area but maintained under similar environmental conditions. Stranger

should not be allowed into, thé during testing, because their
presence often resul ;;- A, =_rabbit temperature responses.

In any group of te

rabbit to rabbit f;”";f A

ﬁ' ature may not wvary from
o fAbbit to be used if its

temperature exceedSs

Drugs or

obviously ill sui

ase, or arrest fever are

ing. Examples of products

that arrest the . pyrogens are acetanilid,

acetophenetidin, acid. Drugs that mask

pyrogenicity A Becieasing weopromazine and related

!

phenothiazine -%ﬁi e cs (such as procaine),

L”
and strophanthid’ ‘gbusphate bu%LFr solut fns have been shown to

elicit fi-‘., gpri e :‘" @% t phosphate ions are
. ; { ¥, ev ffers'a free of bacterial

| ) sk ﬂ%ﬁ&ﬁﬁ%e antibiotic

' icit ' s others may be

intrinsically toxic to the rabbit. It is therefore extremely important
to understand complete pharmacological effects of the new test samples

before performing the rabbit pyrogen test (16).



Degree of restraint

It is necessary to restraint pyrogen-test rabbits if
electrical thermometer probes remain in place in the rabbit's rectum
through out the test period. However, rabbits become hypothermic when

they are restrained (16), wi i thie degree of hypothermic related to

the degree of restrain—_Lx

Endotoxi '-;- gt /8 50, 1:‘ stinct phases, early and

;?\\“\ emonstrated in rabbits
\Q::::\ rs, the animals will be

fxc for all endotoxins

late. Early tole
continuously infu
totally unresponsi

as a class and : increnenta in antibody.

Late-phase tolerance s after a single injection

of endotoxin. It generald ver the next several days and

may persist f«;;-,444;44_4~k44447 -*u enrly tolerance, the

- l" 2

late phase is ‘\"f.. 1 l esponse but is related

to the antigenicd ]r of the 1lmmunizing -«Aa xin injected into the

*’mmﬁm@m

USP requlres rébbits thatehave been tested with pyrogenic

(24). Because

the § incidence nI pyrogenic reactions in most test Iaboratories is
rare, most rabbits do not receive the repeated injection of the same
endotoxin pyrogen necessary to develop immunological tolerance.

Unfortunately, the effect of repeated sub-febrile doses of endotoxin

12
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is unknown, but could produce some degree of tolerance to marginally
pyrogenic solutions. It is possible that this unsuspected tolerance
could explain the wide range of rabbit colony febrile responses to
endotoxin standards employed in intraindustry and international

collaborative studies (16).

. \ e
Horseshoe & : Bl i phylum Arthropoda and

NN
\\\ divided into 3 parts:

¥

possess chitinOus :

LN -
cephalothorax, ; & seneral characteristic of

A\

horseshoe crab ‘e transverse section is in

figure 2 (26, 27).

There are only : s of horseshoe crabs available

today, namel ‘ i o Fiohé gleys. tridentatus, Tachypleus

gigas, and |'% - !7‘ polyphemus lives in

.‘

north-american r is populated in japanese

Ak

gsea. There species © raeshoe crab found in gulf uf
Thailand M %uﬂa. comparative
Wwﬂﬂ %o%mrseshne cfabs are depicted in
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Figure 1. General outer appearance of horseshoe crabs.
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Figure 2. Transverse section of horseshoe crabs.
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In 1885, Howell (quoted from 1) observed that the blood of L.
polyphemus formed a solid gel clot when withdrawn from 'the animal.

Loeb (Quoted from 1) reported that, when the blood cells of Limulus

were collected and expusedlhiﬂ} foreign substance, they underwent

liquefaction followed k& !- " Shirodkar reported that an
unidentified marine - |
disease of the horses
clotting and deat _;fr (/1L :t' ,\;iﬁch of this bacterium, as
well as a number :.7 |
intravascular c muli. Using an in vitro
maintenance syste ulation and destruction
of ceils occurred } »d to pathogenic Vibrieo or

their thermostable

frir ed that thermostable
i ' of Limulus hemolymph.
g lvpjrn of cell-free serum,
he addition of amoebocytes to

,1-3 were required for

mmg%ﬁ;ﬁ,’zpﬁg‘:i;ﬁi

reaction. The endotoxin-mediated effect to gelation of LAL was closely
tied to the biologically active or "pyrogenic" portion of the molecule
since it has been shown that "detoxified" endotoxin yielded a negative

LAL test (9, 28). In 1973 Jorgensen and Smith developed a method for



preparation of LAL for detection of endotoxin and could detect

endotoxin in a level as low as 0.1 ng/mL (3).

In Thailand, 1974 Klein and his group failed to use the lysate

from both species of the Thai horseshoe crab to detect endotoxin at a

concentration below 0.1 ng/ 5). Then in 1979, Usawattanakul
submitted a thesis of usi - ysate for detection of GNB
infections and her 1;;;__ mdbtoxin at a minimum of 0.625
ug/mL (6). It can studies could not be
obtained the lys&tat 4 N :“— < rabs for detection of

endotoxin at a 1 test kit which has

sensitivity of Og
Frndotoxi

With the incy [ assay in the pharmaceutical

industry over the past . ted effort has been launched by

several 1ahgr,fg;F;_____::::::::::::::::___.;;;i'tnxin standard that

—-—— e ————
%

will relate pyro ;‘!ﬁ.d point. The use of a

is also nandatnrr for J-utine LAL testing and
v ?alltu those from another
y ) preparations:-

2. Escherichia coli 0113: HIU K0 (EC),

standard endotoX¥n

3. Escherichia coli 055:B5, and

4, Salmonella abortus equi.

jggﬂg:iggig_ggij_gﬂginﬁ is extracted by Westphal or Boivin

17



method (trichloroacetic extraction) and is commercially available. The
Health Industry Manufacturers Association (HIMA) selected E. coli
055:B5 as its standard after conducting a collaborative study in a
cross section of rabbit pyrogen test laboratories in the United States
(30). The study concluded ”Hiii ;, sonfidence that a B50% pass-fail

result at some concentrak i1 4 ml. (approximately 0.1 ng/mL),

or at approximately S astered at 10 nmL/kg (USP),

will attained with & ',.i}g o 7 “‘*3;‘. Therefore, the HIMA task
/ . N 3
i;
?\\\\
\\
@\\

3 lot based on LAL results,

force recommended endotoxin as the standard

reference agains he compared. Comparable

pyrogenic acti Biologics reference

endotoxin, and Eg =d by Tsuji and coworkers

(31). Because of i}

and its commercial 055:B5 appears to be a

potential primary standd ariation is not resolved as well

as an excellepidsfcondary = & AL testing (29).

_;_‘

EI ||

mn USP, no attenpt.s
tY were pyrogenic in

were
'” fﬁﬂﬁ“ﬁ%’” oy
en ce 30 ng/kg to

four human subjects gave threshold fever responses, which were

comparable in human and rabbits (33).

18
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Although the threshold pyrogenic doses (TPD) per kilogram body
weight are virtually identical for human and rabbit, the dose-response
relationship for the human is steeper than it is for the rabbit. At

doses considerably higher than threshold doses, humans respond to

endotoxin more vigorously | ih v abbits. However, this dces not

change the basic fact ng pyrogen test is a valid

predictor of pyrn:-.: sparticularly at threshold

awn to be between 0.1 and

- "

oli, and 50 to 70 ng/kg

levels. The TPD in lus
0.14 ng/kg for St
for Pseudomonas he low pyrogenic level
reported for 5. of a highly purified
endotoxin prepari ny, resemblance to the
muted pyrogenicity ally occurring endotoxins

found in pharmaceuti

The HIHA [af v [ goncluded that it was
"reasonable hii'—L ‘,; fghtly above the lower
lj}un e pyrogenic activity

e suggested end point
livered at a USP
d that if a

: %% significantly

grélter than 50% at D 1 ng of Difco’s E. coli 055:B5 endotoxin per
milliliter, the test could be considered qualified for use as

equivalent to the USP rabbit test. A 0.1 ng/mlL end point provides a

significant safety factor against human pyrogenicity because the value



was calculated at the lower 95% confidence level and is comparable to

the TPD for humans (9).

Parenteral Drug Association (PDA) Limulus Amoebocyte Lysate

Task Force provided valuable data confirming that, under optimal

conditions, the sensitivity " WeJUSP rabbit pyrogen test approaches

1 ng of commercial E._ cog kilogram, and this value
could serve as ness S fep@nce=fi L for endotoxin limits in

small-volume parente

Big

\\\\ ed that the clotting
\\\\ e amoebocyte, work by

e of the endotoxin-induced

After
activity of Limuld
Young et al. estak )
reaction (34). Using —— HIE L 75 column chromatography,

these workers isolated £ me fraction contained a clottable

protein that hagsa metecss gand was heat stable. The

e J r-weight, heat-labile
‘ﬁl ‘||

i
substance that ‘, ‘activated by endotaxm AT
F=§

ar| Wﬁle fraction and
se dependent. The

second fraction §*

fornedu. gel with the

molecular-weight enzyme, which in turn gels the lower molecular weight
clottable protein. This reaction is critical for providing an end

point in the conventional LAL gel clot test.

20
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. dotoxi ivati ‘ the high-



Tai and Liu demonstrated that activation of the clotting
enzyme zymogen (proclotting enzyme) depended not only on endotoxin but
also on Ca?* (35). The proclotting enzyme had a molecular weight of at
least 150,000, and appeared to consist of a single peptide chain.

Exposure of the reduced and carboxymethylated enzyme to 6 M guanidine

hydrochloride failed to_ @ 5 H ited it into subunits. Because the

gin inhibitor, this study also

=" was a serine protease,

enzyme was affected "Iy \
suggested that
confirming the flad¥ \%\m 34). Trypsin, a serine

protease, had be3r‘g-:”:‘ of LAL (35, 36).

The low-ml l‘ .. 2in has been studied by
| ded that the molecular
weight loss was ca i J"V} 4-;, rne splitting a portion
of coagulogen polypepiidges was consistent with the

observation that trypsinf @i e formation of untreated as well

atra.ted that together
clnttmg enzyme obtained from the

%ﬂ consisting of two
t.he rélease of loW-molecular-weight
pe@ v | ide C as well
as for the A chain of the gel protein; partial sequencing was reported

for B chain as shown in Table 4.

The C-terminal octapeptide sequences  were significantly

homogeneous with primate fibrinopeptide B, suggesting that coagulogen

HamuAnDIY O Eir B T
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and the fibrinopeptide are derived from =a common ancestor or that
congulogen is a prototype of primate fibrinogen (37). A general
schematic of endotoxin induced gelation of coagulogen by endotoxin is

in Figure 3 (17).

Table 4. Partial amino acids

%

O0The peptides obtaingd

Frogments
A chain
Peptide C
B chain
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Figure 3. General schematic of gelation.

Endotoxin {1+=3)-N-o-Glucan

FactorC FoclorC

Factor B. Fr

Figure 4. Endotoxi gsion of coagulogen.
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Mosesson’s group and that of Tai findings (38, 39) suggested
that coagulogen was composed of two identical chains joined by a
noncovalent bond. Endotoxin-mediated proteolytic conversion of
coagulogen to clot protein (coagulin) was characteristic of cleavage

each chain. Both the proclotting enzyme

at a minimum of two sites on
from Limulus and bovine tegp ‘ yhduce the gelation of coagulogen
by effecting the cleay '—nd to form coagulin, which
reacts in & TNONCOKamwen j;, bt a clot (40). Ohki and
coworkers isolatg 7 \ tor (41). This factor is

W ERL5 Lhe proclotting zymogen to

Ry
on coagulogen. This

activated by end 0"
activate prcclut

reaction is depicteg

In principle, t of amoebocyte lysate consists of

the collectionw gs A7 Iamti--clutting solution
S o ¢ yes before washing in

r, ] anti-clotting solution.

ﬂyﬁw % qﬁ:mm solution and/or
.%gen—fr&a 20
of t iphalothorax of

the Limulus polyplemus, horseshoe crabs. The area is previously
cleaned with 70 % alcohol. The haemolymph and amoebocytes were

collected into anti-clotting solution containing N-ethylmaleimide

(NEM) in tris buffer pH 7.28. The final concentration of NEM was 5 mM.



The solution had been warmed to 40°C before use. Then the mixture was
centrifuged at 600 rpm for one minute. The packed amocebocytes were
resuspended in 10 mM NEM at 40°C. The procedure was repeated twice
before they were washed two times with buffered artificial sea water.

ing and thawing 4 times with dry

The amoebocytes were lysed -\ ‘
ice and acetone. A clg (lysate) was obtained after
centrifugation at ,7n;. = for sie®=" 1, 1969, Rojus-Corona et
al. (42), prepare-*f5"’:}?g=" R TH‘ ;..u;e needle and 0.125% NEM
{n 3% NaCl. They "l : Sttle down by standing
for 1-4 hours wid °d 4 times with the NEM
solution. The fi ial sea water. The lysis
of the cells was gen-free distilled water
per 100 mL of tote ;earificatinn was obtained
by centrifugation a -,“jfﬁ;tf . : tes. Prior to use, 0.05 M
phosphate buffer sal ing’. was added eqgual volume. The

3£:6 mg/mL. In 1970, Solum
Y |

{ and centrifugation at

sensitivity o f v

V..
(36), carried -E?r r;
| 4. : 17 ri‘ )
760 g for 10 miftites and Hashinglxith ﬂ.lEH‘L: 1. Apart from above, he
followed ssf s workers (2, 42).

In 1971 Terinent with some

EtE[Eﬂfﬁgi‘gti%!i?tii?g‘!ﬁﬂL in 3% NaCl
ed cells to

distilled water was 1:6. The lysate had a sensitivity of 0.002 wug/mL.
Pearson (8) investigated a spiny spider-crab, Maia squinado, using NEM
at a final concentration of 5%¥10-3 M and the lysate established

activity of gelation as that of horseshoe crab. Jorgenson in 1973 (3)

25



prepared the lysate of horseshoe crab similar to the previous ones (7,
36, 42) with the exception that centrifugation was at 50 ¢, and the
ratio 1:3 of packed cells to distilled water was used. The sensitivity
was 0.1 ng/mL. Nandan 1977 (18) obtained the lysate from horseshoe

crabs with some different in psogédure and chemical used. EDTA at the

concentration of 0.025 Mo 4 used. The ratic of 1:5 of

packed cells to distilies

In Thaildnls s “first to report using

\\ ration of lysate. They
AR

mg/mL of endoto gt va x\\ of pH and electrolyte

both T. gigas &
found that the 1l y on the order of 10-1
composition in NEM e performed. Many lysis
techniques were carr .ic lysis using distilled
water, mechanical lysis. homogenizer, freeze-thaw lysis,
and lysis by pation. None of the —EEEMALyes could improve the

sensitivity of‘ [ | “ awattanakul (6) used

Tachypleus gigs n in patients with GNB

L)
¢ g ; is was done with

lysate could

Aysate for detecting endut
infections

NaCl as &

i 0111:B4.

26



The simplest and most widely used procedure for the detection
of endotoxin in solutions is the clot end point (3, 43). An equal
volume of lysate and test solution (0.1 mL of each) are mixed in

depyrogenated test tubes. The mixture is then agitated gently and

incubated in a water-bath at a7eC for one hour. Because the clot end

point of some lysates is mo: handling, the reaction mixture is

usually left undistw .lf"f ‘~-7-ation; The end point is read

easily by careful T ietn tube from the water-bath and

inverting it 180°. &d and remains solid through

inversion, the 2 be positive for endotoxin.

Qu&ntitatively,ii .rial dilutions of the test

solution are madegf it 5y Lol W teint determined. The level of

endotoxin is he reciprocal of the highest

dilution of the "tLe ' A iy givi g ' a positive end point by the
sensitivity of the lys = bn. A positive control consisting

5. and.a negative control using
4!
‘i.cedure. Jorgensen 1973

- "
—_———— e

nnn—pyrngenic‘g;

-

(3) had graded difiree g J in the determination

of quality of the _’ ag in tnhle 5.

Q%Wﬁ% e

with the lysate in a sterile petri dish and incubated
undisturbed at 37°C for 30 minutes. A positive reaction is
characterized by gelation, whereas in a negative one the mixture

remains liquid. The end-point has been interpreted either by tilting
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the plate, for the positive reaction the gel is immobilized, or using

Table 5. Grading of positive gelation from Jorgensen, 1973.

= - —— — — - ——— - s
et — ] sSE=== et

= o o e
e

Reaction Description

4+ Firm gel with considerable opacity

3+ Soft gel . w! e to considerable opacity

24 to moderate opacity and

ﬂ;f- ccules to sides of the tube
1+ :T,.; “ opacity and with some
0.1% methylene bTue » id point (44). The problem of

subjectivity in inte &= s of less than complete gelation

cannot be detacte g £ Sl : tl echniques. The use of the

cumbersome eri . h".T,r eavage of a synthetic

chromogenic suB§ér "f:;‘ has been reported (45).

A simple a.nd rapidwmethod for ue visual cﬂnfirnatmn of a positive

QW’.‘Iﬁﬁd ks o daasiiiied

reaction

There are some important application of the test which

divided into three main headings.

Pharmaceutical industries The use of amoebocyte lysate
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test is for quality control of endotoxin which in most of the cases,
implies to pyrogenic of the products particularly in the area where

rabbit pyrogen test is limited.

In biological products such as vaccines and

sera or blood derivatives  'pfo@ldcts, the test is used in-process

Il

Influenza virus v:-u:Q:,, ;' , ._qu*f. inoculation of wvirus to

control of pyrogen or th eck pyrogen test (47,48).

T——

large number of e@BIL_ et g k. Sel —Paiyield a single lot of

> L AN

vaccine by poolimEg® 1 ‘s::Si\ ing virus. It is not

possible to detéC¥y y ¥\ | ZES:Q;\ ‘may contain bacteria.
y NN

Therefore some & may be present. Hence

J e A \
there is a routinginsg Do o3 ¢ Igsate test in this product
(49). ‘
a of parenteral products the
amoebocyte ly ate st R giace some of the products

v I
'f*‘=e1p of ultrafiltration

cannot be te *7_

process at mol (50) or dilution of the

l

:::a Wﬁgm %ﬁ'ﬁ%m products can be
LRI R -

rabbit pyrogen test but failed to pass the amoebocyte lysate test and
negative rabbit pyrogen test samples, positive by the lysate test

showed positive by rabbit pyrogen test on re-examination (52).
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Food industries There have been many reports using the
basic principle of the high semnsitive and rapid test of the amoebocyte
lysate test for the detection of endotoxin in some food products. The
quality of raw fish is usually determined by sensory evaluation

indicating either fresh or a spoiled condition; otherwise more

accurate, time-consuming g alysis is used. The criteria of

estimate fish qualityss y gria responsible for spoilage
during refrigerat-sa,;' = ares—peipally gram negative, and
amoebocyte lysate "Las¥ grd Lt nﬁkt;-otnxin from or associated
with gram negativg o LN ‘;:F‘NE criteria the test is

\\\ 1d of parenteral nutrition,

A\

W'_,e test is more sensitive

used for qual1t

o]

fat emulsion for ade use of amoebocyte

lysate test for &

GRS E

and elimination o ed to rabbit pyrogen test

(54). Extraction o pid using Folch’s method,

increase sensitivi - test by testing the nonlipid

phase (55). S -
L;r

”| -
Tl
h‘- pplication It “'_;f gz been attempt to use

owing :-

Bacterial n1ngit1 mdiagnostic Qgtest was  study

to dlsilﬂﬁ %gru

meningitis, but the test used in parallel with C-reactive protein

test alone

could only be us gram negative

would further distinguish non-bacterial and bacterial meningitis.

The gram negative bacteriuria has been studied using
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amoebocyte lysate test, since asymptomatic bacteriuria of pregnancy
would increase risk of perinatal morbility and mortality. The
amoebocyte lysate test was used by diluting mid-stream urea to
approximately 1:10 and the end-point is »105 gram negative bacteria

and specificity 98.7% (58,59).

cells per mL having sens"ixk' f:

Sesstron male and female has been

e

studied using ame e ratt tasl BB% Gonococcal urethritis (61)
was studied wi v_f ' 1 s\ “_#h,h isted of gonococcal (67

patients) and urethritis. The exudates

were collected er. The sensitivity and

specificity of tj§ respectively as compared

with gram staingsnaEhoc " home t: &Love sensitivity and

specificity as 95.53 y. The gonococcal cervicitis

was other promising : eening test (60). The study was

b Bccal cervicitis with
e | .
I isbecimens were collected

ocervical mucous with a dbonge, and a depyrogenated

carried out)

];;
s

culture-proof,

by removal of ett

cotton-swg cimens. The swab was

0 d lution were made. At
:'--::spectively, but

e
=

placed
=

ﬁﬁﬂﬁm 1

Therefore, at 1:8 dilution, negative predictive value was 100%. The

00% and 78X.

gram stains and repeat cervical cultures of the same specimens were
53% and 93% respectively for positive group of patients and all

negative for negative group of patients (62).

31



Sera and blood derivatives are tested for endotoxin by
many investigators (47). The detection of endotoxin in plasma has been
focused. It has been showed that there was a interfering substances in
plasma which included"-’i globulin and "G. lipoprotein esterases which

degraded lipid A; IgM and IgG

’ ’a directed against lipid A and
against polysaccharide ( and protease inhibitors such
as™) antitrypsin G " thrombin III (63). Methods
used to treat plasmi_. come these difficulties
AT ation (65), perchloric acid

\\\\

heating (68). T Y J o with 98 patients whom

included chlorofcss

(66), pH shift & tions of dilution and

septicemia due tog uspected, had given a

good correlation beé bacteria culture (69).

Japanese investigatig ogenic test were reported to

obtain highly specific i in and had no reaction with

fungal polysac ~'_:—__—( ity in the level of 1
f‘ -~

pg/mL. The sampli ‘ ‘#let-rich plasma.

t t. has been used officially in
ing oft fusi.un and infusion
Hrﬁ,%%% éters, and implant

3z
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