CHAPTER III

Results

o the beginning of the study,

there were anti-clotting solution

concentration thor.l to be considered. The

first experimen '{/ v using 0.125% (0.0034 M)

EDTA 3% NaCl in he anti-clotting solution

b alone for cell lysis. The

and folloved

obtained lysate wag t it was not able to give

gelation even of 100 ng/mL. In P-02

experiment, the 0.025 M and the rest of

hat the lysate could form

ok
condilions H:ag 1=

e

was used and :-;T : “"i‘j. was no gelation even with

endotoxin at 100 fig#ml. Experimens P-04 uns carried out to repeat the

P AR 9. e e

only be qchmved with the lysatemprepared fpom 0.025 M EDTA as

QWPJH%%%%

In order to increase volume yield of lysate, expressed in

ratio of lysate volume and pack cell volume, five glass beads having
_ diameter of 4 mm. were added to the pack cells before the addition of

water and vortexing. The results P-05 to pP-i0, were observed



separately and the lysate from these six experiments could give
gelation at 1 ng/mL level for P-05, P-06, and 0.1 ng/mL level of
endotoxin for P-07, P-08, P-09, and P-10 with addition of 0.01 mL of 1
M MgClz solution. These results produced an increased volume yield of

7.8%. The difference of Pwli‘ﬁ]".ye rest of this group was that P-10

did not contain Tris -.},‘ ’_}'; clotting solution and it was

replaced by water for S présult remained the same.

Sagain attempted using the
fg:ﬁ
N %

S,

Increase ofS® ;
freeze and thaw t;j;;‘ gt f ’wg:::'e yvield was increased by

3.6%, with similar 7, ,sf . W\ e yic d and sensitivity was

shown in table.lZ\

Tahle 12. Volume d' crab with their rat:ic

and sensitivities.

I ——— e o . -

Sensitivities® Ratio
ng/mL Lysate/Pack cell

Lot no. Pack cells L¥
( mL/ crab) ( ml

e - . = . e

P-01 N/ D Lg N/D
pP-02 N/D ‘g?“*““*'"“““““*“‘AAA‘W : N/D
P-03 = . N/D
P-04 o | | = >100/1 2.4/2.14
P-05 > 232
P-08 %{ % 2.36
F“Gg J | ﬂ 2.1?
P-10 . . 0.1 @ 2.33
P- Y. 2.50
N/D & Kot De b qe! e ted
# & Test was repeated twice with the same result.
a = 100, 10, 2, 1, 0.5, 0.1, 0.05 ng/mL of endotoxin and water for
negative control.
u a ti amo t s After the

preliminary trials had been performed to establish the  optimal
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conditions for preparation, the actual preparation of the lysate was

carried out using 0.025 M EDTA 3% NaCl in water for injection as the

anti-clotting solution, water for

injection as

lysis solution and

freeze and thaw technic for lysis procedure. The volume of both pack

cells and lysate per crab, rad

were tabulated in tablesdd

e e e S

tio of lysate to pack cells per

|/
,/

crab

crab

e s e .

Lot no. Pack ¢ -y ey Ratio
_________ E_fE{ cr "%>i f:‘_yfatefPack Eell i
TF-01 EH\\ 2.60
TM-01 \ \ 2.38
CF-01 Nl 2.14
CM-01 2.25
TF-ﬂZ 2! 55
s D2 2.30
TH_DE 21 33
CF_'['E 2- 33
TF-03 2.46
TH_ﬂ'i 2 |41
CF-03 2.25
CM-02 . 2.20
CH—DE 3 . :, 2! 25
CM-04 of ) 2.50
CF-04 0% }?z 2.60
CF-05 18 N " | 2.25
TM-05 2.3 f 5aJ - 2.48
TM-06 2 : 2.45
3 ARSI
EF_GE | w 29
: 2 ¢ 6.8

T

G

1.20

ettt —}

= Jp—— = e e e e e S
=E=s==sSSSSEESSEEESESE T T

The average ratio of lysate and pack cells per crab of female and male

T, gigas and that of female and male C. rotundicauda were 2.59,

2.37,
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2,23, and 2.13 respectively. The average lysate per crab of female and
male T. gigas, and that of female and male C. rotundicauda were 6.86,

5.34, 1.57, and 1.09 mL respectively.

Osmolarity test Three lots of amoebocyte lysate were tested

solution and the mixture of

for the osmolarity of g
haemolymph and anti volume ratio of 1:1. The

osmolarity of the LiGametes JE el e

lot no. mixture
; f : N, (mOsm/L)
P-0 o /4 i R ' ‘ 919
P-06 4N i AR ' 914
P-074%0 910

from three lots of the

lysate were varied #fd f haemolymph flowed directly

into a bottle containi v solution therefore the ratio of

e
=

the two canngt iowever, the anti-clotting

solution was ;’ ‘ he crabs.
o

pocyte soate After the preparation of
L

Wkept in refrigerator

mination hohs e lysate was diluted
= ety Q/

fikes ﬂﬂ%ﬂ‘ , Odibéted in table 14.

ai lo /&tandard protein

concentration against optical density of that sample as shown in

figure 7. The protein concentration was obtained from formula :
Concentration = K ¥ ABS + B. The spectrophotometer was calculated the

value of K and B from standard protein as:- K = 559,84 and B =



STANDARD PR ONTENT CURVE
, ABSORBANGE at 55 %‘;
0.8 g
0.6 g
0.4 5 %
0.2 - . - ‘ E—)
0 g‘ ‘l

i ﬁ“ﬁwaﬁ%mm&“mmm‘%’ﬂ 00 oo

K=559.84, B=-30 713, R*+2=0.9765
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-30.713. This gave a linear regression as 0.9765. The result of
protein concentration in each lysate was shown in table 14. The
protein content of the lysate was variable. When the data was analyzed
by using Student’s T test, the protein content of the lysate from both

species and sexes of the crabs was not significantly different and

when probability of each of crab was calculated in

5
-,

crosstabulation, the res ;,f or TF and T™M, P = 0.73 for

CF and CM, P = 0.3 __for TF and CM, P = 0.50

i . E 'y . ¥ . L B e e T T

Lot no. hein content of
Sgtes (ug/mL)
TF-01 1292
TM-01 +671
CF-01 1,459
CM-01 1,054
TF-02 1,376
TM-02 1,404
1,020

1,233
1,432
1,404
1,320
1,376

e e . e S e
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Sensitivity of amoebocyte lysate Sets of 2, 1, 0.5, 0.1, 0.05

ng/mL of endotoxin (WSE) were used with 0.01 mL of MgClz solution for
testing of sensitivity of the lysate. The result are shown in table 15

for GAL and table 16 for CAL.

From thE"{q =) ig was concluded that all the lysate

from either 7. giggs ol da could give the gelation

reaction wWith it ¢ v';"7 - oncentration ( 0.1 ng/mL).

—

The rank test mal difference between 0.1 ng/mL

-

level and 0.05-g .%*»“1\;AL (P < 10-5) and for CAL

(P<10-85) sndotoxin showed that the

preparation o  "t1y different., However,

both species rence at the 0.05 ng/mL of

endotoxin. The arr y test was shown in figure

8 and the gelatig of the lysate was shown in

figure 9.

Table 15. Sengiddns

ol
i e e % 5 e e e e
|

Lot no. -7 T4 W.I.
w I A4l 0.05
‘ v T i S
Qg 4 4.4 2,3, 2 0,0,0
3, 2. 3 ﬁ, E, D
r . 2’ 2, 2 ﬂ, ﬂ, ﬁ
, 14 3 4 45 14 2 0,0,0
4, o 2 0,0,0
4 0, 0, 0
< 1 1 1 0, 0, 0
of 4 4 i | - 0, 0, O
] 4, 4, 4 4, 4, 4 4, 4, 3 2, 2,2 0,0, 0
1, 4, 4 4, 4, 4 i, 4, 4 4, 4, 4 2, 2,2 0, 0,0
TM-07 4, 4, 4 4, 4, 4 4, 4, 4 4, 4, 4 3 2, 2 0, 0,0
TF-ﬂ5 4, 4:1 4 4’ 4. 4 4, ‘I 4 '1:. 41 4 3, 31 2 ﬂ. D' ﬂ

e e e e P —— ot ot R i et e
=== E==S=E=s===S=S===S===S======== bttt +

n

4 = firm gel; 3 = soft gel; 2 = weak gel; 1 = very weak gel;
0 = no gelation. W.I. = Water for Injection.
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Table 16. Sensitivity test of CAL.

B ——————— RS —_— e e

Lot no. Endotoxin, WSE ( ng/mL W.I.
2 1 0.5 0.1 0.05

CF-01 4, 4, 4 4, 4, 4 4, 4, 4 3, 4,4 2,2,2 0,0,0
CcM-01 4, 4, 4 4, 4, 4 4, 4, 4 4, 4, 4 3,3,3 0,0,0
CF-02 4, 4, 4 4, 4 4,0 4 4 3083 Dy 0,0
CF-D03 4, 4, 4 4, d¢ 4. 3,2, % 0D; 0,0
CM-02% 4, 4, 4 4.8 4 3,38,3 0,0,0
cM-03 4, 4, 4 de 3 2,208 0y oD
CH—U'I- 4; 4, 4 "i‘ 3, 3, 2 ﬂ, u, ﬂ'
CF-04% 4, 4, 4 4§ 3, %5, 8 0, 0,0
CF-05 4, 4, 4 4§ 3,3,3 0,0,0
CM-05 4 4 B2 0y 050
CF-06 4 4 3,3, 2 0,0,0
CM-06 4 p4 3, 3,3 0,0, 0
CF-07 4 1 2. 2.2 0,0,0
CM-07 4 2, 2, 2 0, 0,0

% = One of the t& pmmercial test.

4 = firm gel; 3 = very weak gel;
0 = no gelation. ,

s was to confirm the use of
MgClz concentration. The shown in table 17.

Table 17. ﬂpt*;;f:r:r;

i

e . e

lot no.

- . o T
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There were statistical differences in the gelation
activity at concentrations of MgClz between 50 mM and 25 mM MgClz
(P=0.00061), and between 50 mM and 100 mM (P=0.084) concentration.
Therefore the concentration of 50 mM MgClz considered to be the

optimal concentration and was used for various experiments of

amoebocyte lysate test. \

. m\lf}p~,v -

Optima incitfr two methods to study the

optimal incubatica ro-test methods as shown

in table 18 and

Table 18. Optima

P —— e e e

Incubation Iy . f \ i CF-04
period Endo ¥ k)40 WY \Endotoxin (WSE) (ng/mL)
(minutes) 2 !  egde N 3 i1 0.5 0.1 0.05
0 ! Wil o 0o 0 o0 0
15 0 ' s ' 0 0O 0 0
30 2 2 1 0 0
45 4 4 4 2 0
B0 4 3 q 4 2

s - s s o
P s

éry weak gel;

)

am

-
“ﬁ est lethod,

Incuhatln-‘ : v CH GT
period (5} EddP biip ﬁﬂ%%%qﬂa%m (WSE) (ng/mL)
i 19k | 5 0.1 0.05

N = Negative. P = Positive. T questlonthe

At 60 minutes of incubation period from the tube method (table



18), it was found to be maximum number of positive (4 grade) in

comparison with other periods. Thirty minutes appeared satisfactory

for the micro-test method (table 19).

ificity of endotoxin test The test was to determine the

reaction of GAL and CAL withy ..-r 5 bacterial organisms. The data

shown in table 20 represéents ”,F glipber of killed bacterial cells

= ,“"&W

by using bacterial c8 ThSee¥illed bacterial cells were

diluted tenfold am sable 21) and CAL (table

22).
Table 20. . their dilutions.
S.N. :\ inal conc.
ells/mL)
- \ = - — —_———
1 E. coli A 4, 50x109
2 S. rynhi N( 3.51x10%
3 P. aeruginal
ATCC 2785 2.00x109
4 K. pneumoniae®™ it ' Y 5.20x109
b 8. aureus — —
ATCC 2592 1,29x10p10
6 S. marcesas -
M 'Ld.-:' — By lﬂlﬂ
7 Strepta N )
caosey 5 0ox1or
8 C. albican .

i

Wﬂm
ol i ’ umonia, 8.

marcescens at the level of approximately 104 cells/mL whereas S. typhi
and P. aeruginosa were found at the level approximately 105 cells/mL.

S. aureus and C. albicans gave firm gelation at 105 cells/mL.
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Streptococcus was the only organisms in the test that gave no gelation

reaction to both GAL and CAL.

Table 21. Reaction of amoebocyte lysate, TF-03 with killed organisms.

-—__-.-.,.-.——.———_—---.-.--—--———-—_--_-—————-—--—--—-————-----—-l--a-——-————--—-—---.--'-.-.-—---——————-.44-1--4-_.4

S.N. ORGANISMS Amoebocyte lysate test with approx.10* cells/mL
7 6 ] ] 3

e e e S S S s, . e e . T Y e e i

1 E. coli ATCC 25922 4,4,4 1,4,4 3,3,2
2 8. typhi NCTC 781 4,4,3 3,4,3 2,0,0
3 P. aeruginosa

ATCC 27853 4,4,3 2,2,2 0,1,1
4 K. pneumoniae 4,4,4 4,4,4 2,2,3

5 5. aureus

ATCC 25923 3,3,3 2,3,0 1,0,2
6 5. marcescens. S

DMS 0300 d,4,4 4,4,4 3,2,2
7 Streptococcus '

c203s 212,0 1,1,2 0,0,0
8 C. albicans

cDC B5-0000C \\ 2,3 2,0,0 0,1,0

o e i e e e ——— e

@ A‘:“.% N very weak gel;

0
i

% “-04 with killed organisms.

4 = firm gel; 3
0 = no gelation.

Table 22. Reaction of

S ——————

S.N. ORGANISMS

" test with approx.10* cells/mL
4

- o . e B o o S e
.

. . o

1 E. coli ATCCSS edb 4,4 4,3,4 2,3,2
2 S. typhi NCIOHE ¥ 2,3,3 3,2,1
3 P. aerug.inas& s

ATCC 27853 |} e 4 (fa,a,0  3,2,3 2,2,2
4 K. pneumoniae o 3,3,3U 4,4,4 .44 4,4,4 3,3,2

5 8. aureusg ' . -
ATCC _‘q; o | .
6 S.
4,3,4%

e ———————————— S m S e m e m s s e o oS =SS S SSSESSE
——=fesmm===s=s=ss—=sossosoooSSSSSSSSSESSSSSSSSSSSSSESSSSSSSSSssssssSsssss
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Detection of otoxin 1 omm i ter r s The
unknown samples were tested in triplicate and grouped in a set with
negative and positive control, and inhibition test. The lysates used

for this test were TF-04,CF-05, TF-05, CM-06, TM-06, CF-06, and TM-07.

Table 23. Amoebocyte lysate, k," 4t b ith commercial samples .
e e e e e e T ;--. L '| ‘rf 7 -__'_'"'_-__"'--T'—""'"--__—-
5.N. CODE NO. SampleSs T octe lysate reactions
1 “Neg I/ ; f nhibition Pos. control
1 3-01

2 S-02
3 s-03 4 4 4 4 4
4 5-04

5 S-05

6 5-06 4 4 4 4 4

P ———— e - B s B

7 S-07

L o X " a\ g

4 4 4 4 4

—————

10 5-10 h
11 s-11 0
12 5-12 0 0
13 S-13 )
14 5-14L42

Shelf life of the lysate There were two forms of the lysate



that subjected for shelf-life determination , i.e., lyophilized form

and liquid form.

Lyophilized form The lysate TF-02 and CM-01 were
rapidly thawing from -20°C and the activity checked which were found

to be in the level of 0.1 ng/mi

ndotoxin. Then 4 mL of each lysate

I

were mixed with 2% dextram y u€ stabilizer in the volume ratio

of 1:1 and hence the gran was 1% in total lysate

mixture. These mix 'i"~fj- T “frnzen with acetone-dry ice

mixture. The fross s Hawed and were found to have

R

subjected to lyop : “TEmct -g{::\ vophilized products were

the activity at @ he lysate mixtures were

found to possess -gljﬁ and CF-06 were used in

repeat experiment ajg > j e T 'vitr after lyophilization.

no. TF-ul ¥ L‘FF_'D]. ¥ TH"'ﬁE ¥

CF-06, TF-05, and CMaOadSelf/s s crovided for shelf-life test

in -20°C sturﬁi erreamsoe s -".,3:t testing periodically

L}

{-05, and CF-06 were

0 days after the preparation and

ivity even with 100

ng/mL. FoulmL of lysate glot no. TEZ05 were ;u'jpared with tris

a“ Wﬂw% J ; -‘:I -l
and @M-07 as kept normally in tris buffer pk

three batches of lysate were found the same as the previous four lots

of the lysate.
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Table 24. The activity of the lysate in different period.
Lysate no. Shelf-life period (days)

0 15 30 45 60 75
TF-01 4 4 4 4 4 0
CF-01 1 1 4 1 4 0

e SE——————— T e e

TF-05 4 4 0
ND ND

s

TF-05% —
firm gelation® :!fjkﬁl |
no gelatiom ,zf'f,f:g?f

with tris suc ¥ G
not done.

—— i o ——

o
nouwmn

aineniwen
NEAIA HRAIYH T
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