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CHAPTER III

Results

of the ELISA method

for detection ser ‘e studied. The results

~of various conditi thich were modified from

Anderson and Kelly’: were shown in Figures

10-15. Each conditioa_af tha: as repeated for 5 times.
\Zn Y
.151, e plotted between various

M-'

quantity of stanqard ferrit1 in nanogram per millilitre

(ng/ml) agﬂu%ﬁ}%ﬁ%?ﬂvﬂ’}ﬂ}‘}f the test. The

quantity o ferritin is‘un the orlznnta axis and the

wic® HAMRTRHNIINGABE. 1os5. o

duunwaHL vertical lines showed the variation of 2 S.0D.. The

upward 2 S.D. variation were omitted.
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1.1.1 The Effect of Incubating Temperature

The sandwich reactiuﬁ of ferritin
with antiferritin and peroxidase conjugated antiferritin
with ferritin were done at room temperature (RT) and at 37°C

(water bath) while other conditions were kept according to

the Anderson and Kelly®

the results of
incubating temperaiii : Wiwadte™Bath) for the reaction
of antiferritin . oxidase conjugated
antiferritin ' wi abed to the incubating
temperature at RT cubating temperature
at 37°C (water bat e € ablebecause the slope was
closed to 45 degree *1%'1‘2 otical slope should be 45

degrees) . So, mperature of 37°C (water

bath) was used¥ ;::-:.:_..::.—.-

am ANIR] fldemma’giw IR or 15, 30

and sn minutes for the reaction of antiferritin with
ferritin were tested while other conditions were kept
as the original Anderson 5nd Kelly's method, except the
temperature of incubation was 37°C (water bath) and the
period for incubation ferritin with peroxidase conjugated

antiferritin was 30 minutes at 37°C (water bath).
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The results were compared in the

Figure 11. All the curves showed similar characters, except

- the 15 minute incubation period showed less variation. So,
in this study, the 15 minute incubation period for the
reaction of ferritin with antiferritin was used. This
period reduces one half of time required in the test.

1.1s3 ubation Period on
the Reaction of 71&mv"3_;;ﬂﬂf‘ﬁﬂ§£‘@‘ Antiferritin with

- Ferritin |

periods of 15, 30
and 60 minutes forgit! ‘ writin with peroxidase
Ennjugated antiferr, “udby ;.,_,Et While other conditions
were kept as Ande “r "-'i ¥ls method, except the
temperature of incubat L1 C (water bath) and the

- incubation pegi®d ¢ | D i wWitha Satiferritin was 30

o
'|

i

AL INE I g o o

Figure 12. @ll the curves also showed similar characters

ot ) Y8R PO YA 8) T i ovticn

density9than the 15 and 30 minute ones, but it showed higher

minutes at 37°C

variation. The 15 and 30 minute curves was quite closed in
variation. So, the 15 minute incubation period for this

reaction was used.
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1.1.4 The Comparison of Incubati
betw 5 minu : 30 inutes for t

of Antiferritin with Ferritin and Peroxidase Conjugated

Antiferritin with Ferritin

The incubation periods of _15, 15

minutes for the reactio BF ) antiferritin with ferritin

and peroxidase conjuds ‘citin with ferritin were

compared with 30, Sttt e s ncﬁ period while other

conditions were kepls®.s i

the incubation tegfe szy

. H@\d Kelly's method, but
\ﬂ\ sater bath).

closely similar
in both wvariation :.‘}_93;?' Ler hese tests confirmed
that the results of incubation period for
the reaction of antifer ferritin and peroxidase
conjugated antife

30,30 minutes %}

- wﬂuﬂ“i
’QW’IMﬂ‘ify qu N

various dilutions of

were comparable with

of working time.

antiferritin for coating the polystyrene ELISA plate. The
serial dilutions of 1:1000, 1:1500, 1:2000 and 1:-2500 were
tested. The results of 1:1000, 1:1500 and 1:2000 dilutions

were nearly similar while the 1:2500 dilution curve was
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deviate from all the others. However, the dilution of 1:2000
showed higher wvariation. In any case, when considered
all factors including the economy, the 1:1500 dilution of

antiferritin is the most suitable for coating.

1.1.6 Optim Volum ; i e

Conjugated

®Howing the results of
the tests when theeWifdid Valumes af peroxidase conjugated
antiferritin were 12 ml of conjugate
diluent solution 'serum 3 ml and added
with lﬂﬂ/.ll of 14 \ All the curves were
nearly similar varfafion 1 urve of 41’]/.11 star ted
to drop at the g/ml. Considering the
efficiency of the _,‘.._? '.'e ., the volume of Sﬂj.ll was

used:

and Ke ’s A T n
ammmmumawma

Figures 16 to 18 and Tablél 4 were the
results of the precision test of modified Anderson and
Kelly’s ELISA technique. The study included both within
assay and between assay using 3 levels of serum control,
low, medium and high levels ( n = 20). From table 4, the
coefficient of wvariation (X CV) of within assay were 3.95,

3.67 and 12.52, and between assay were 4_.96, 2.07 and 14_.57,
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in order of low, medium and high level. From this data,
the precision of modified Anderson and Kelly's téchnique of
low, medium level of serum control were acceptable for
testing, but the variation of high-level {(about 430 ng/ml)
was slightly too high and not suitable for test. In a case

of high ferritin sample, the serum should be further diluted

(the suitable af % CV sh s than 10 (97)).

ilt of the comparison

between modified ELISA technique and

Radioimmuno Assay § nadab kit (Cat. no.

CA-590 Clinical asgRyg{ DLVIE 0

% Travenol Laboratories,

INC.) was used for on {QB}.‘ Amounts of 30

random samples fiEre icient correlation
(r) = 0.987 and :‘"il- o Poals: ¥ = .91 X + 3.8.
This high cuefflc%Fnt ccrrelatlon (r = 0.987 ) indicates

oot e GHAEE PG WA rortr e e

technigue fn#“serum ferrlt*n determlnatlﬂn was exactlv equal

o e RRIRINTUNAINY TN Y

1.4 The sensitivity of the test

The result of quantitative test for serum
L

ferritin by the modified Anderson and Kelly's tecHnique was

shown in Figure 20. The sensitivity of this main method was
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determined by the 0.D. value in the standard curve. The
least ferritin concentration which the 0.D. value equals
to the 0.D. of mean + 2SD. of blank (no ferritin contained)
is the sensitivity of the test (98,99,100), approximately 2

ng/ml can be detected by this method (Figure 21}--

RID. and | the CIEP technique
were studied usin: e fions Q\ standard ferritin
-\{ctivelv- The minimum
amount of ferriti detected by the RID
technique is 10 Mg ferritin produced no
visible preuipitin‘ in Figure 22 ). The

standard curve Yof s methoc pifitative detection of

H
T -
-

soluble antig'"yu .}"gure 23.
'II I'i'
| I

oo s M MW TR 2220
this .ﬁw-] aq‘ qjm ﬂm WEI ‘fﬁﬁble antigen

in agargse (Figure

Note - The sera which were concentrated by lyphogel yere
too sticky when the concentration was more than
3-4 folds. It is too sticky to be accurately
pipetted and it caused irregularity in filling

of agarose wells.
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3. I erum ferritin evel of all samples i
group
-~
Serum ferritin levels aof all serum samples in
groups of lung cancer, non cancer lung disease, liver cancer,
other cancers, and normal persons show in Figure 25. All
data are tabulated gTables S5 — 10.

” Table‘: “5;n:atage of high serum
ferritin sample ¥ ; .¥ %5“ W showed that all 13
males of meta high serum ferritin
level. The percg in the group of
non—treated, inflammatory lung
disease, non treat pneumonitis in male
were 64.5 %, (n=31] , and 46.3 2 (n=28) and
42.8% (n=7) respecti ts were non-significantly
different when ﬁﬁﬁ=-71:“=“;l; {X2).

] )

Table‘ﬁ shows me and standard deviation of

serum ferrﬂulg ’g # Elj%jpw{]a’] §3cF) aroup.

A WTANT T URIRYA M:l results of

unpalred t-test.
Tables 8, 9 are the comparison by chi-square :
test between the non—-treated, non-metastatic lung cancer

Pl with the during-treated, non-metastatic lung cancer(Table 8)
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and between the untreated tuberculosis and th? tuberculosis

s after treatment (table 9).
*_..—

Table 10 shows the result of serum ferrifin
level in the ncﬁ-treated, non—-metastatic lung cancer in each
cell type.

-+
-

AULINENINYINS
ARIAINTANNIING 1A Y
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Yeaction bet,een ferr;t;n with antiferritln and

Q W']’ﬁq&ﬁﬁ mWﬂBﬂnarﬂ with ferritin

on the ELISA technigque.
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60
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/FERRITIN CONCENTRATION

of peroxidase

antilerrﬂin gI :er‘rltin at varing

A RN TN Y IV B o
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- E-El 3g’
- I& 5

—— = 15,15 minutes
——= 30,30 minutes

A vy so0 (ng/ml)

Figure 13 ﬂlﬂmwﬂﬂmqmlods between 15,

5 minutes and mlnutes fur the reaction

AR ATRMTING Y e

conjugated antiferritin with ferritin of the

ELISA technique.
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- |
Dilutions
=T = }iooo
-T- = 111500
=7~ = 12000

~~ = 1:2500

‘_560 {ng/mil}

ERR.I,TIN CONCENTRATION

cimesia FH SFATH G PR Frrmion i

Yilutions of ‘antxferrxtln ( 1: 1000, 1-1500,

q YGRS DSA VIR B conei

plate) .
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Figure 18 Flﬂﬂ:iﬁﬂﬂfj éﬁ!ﬂiechnique, checking

in assay an tween assay of high level

R TRIN TOIUTTINEINE
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The precision study of within assay and between
assay of ferritin level examination by ELISA
method (modified Anderson and Kelly's technique),
3 level of samples ( low, medium, and high) were

checked, as shown in Figures 16-18.

e A —— T — = - - - P e

|sef srritin concentration{ng/ml)
1L

\ \.
) \

!

\

s.D z cv
Low value 1.5 3.95
medium wvalue 7.2 3.67
high wvalue 53.8 12.52

AY
precision test

iF |

FJI u Ei'}i w UW%:W H’r};ﬂrﬁcancentratim (ng/ml)

AMANTUNMIING 1Y ==

Low wvalue 38.7 1.9 4.96

medium wvalue 123.8 8.8 9.07

high value 432.0 62.9 14.57




59

ELISA (ng/m1)
1600 |
1500
1400 |
1300
1200 }
1100
1000
900t

800}
700}
600}
500
400}

300}
200}

100} >

Ll —e RIA (ng/nl)
{' Y0 1500 1700

Chace 12 ﬁ%ww v Wﬂ'*m‘fm by

ELISA techniql.IE and HIA technique (r 0.987,

Qﬁﬂﬁﬁ’f’ﬁﬁfuﬁﬂﬂmaﬂ

0 100 300 3
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B ﬂ"ﬂﬁ?'ﬂtmﬁ AL

Ythe explanat.l.cm of the procedwe is in Figure 9)

’QW’lMﬂ‘imﬁJWTAﬂﬁl’lﬁH
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0.2 1
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ELISA technique, the sSmallest concentration of

ferritin which can be detected is nearly 2 ng/ml.
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Q.ﬂ’ml} {'Q'/.lgfmli

Fiqure 22 i h of Ra dfffusion (RID) pattern

& "ltlﬁ ring was - the
T

diluted s%Andard ferritin with

ﬂuﬂ?mﬂe "W:EJ ﬂjof ferritin which

can was ml ( The third (C)

AR T S

seen).
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A

{CIEP} attern. T s> precipitin lines were the

ﬁrr‘HﬁEl'a Wﬂ%‘l@%ﬂ H’%ﬂ’i ferritin with

ntlferrltln.‘ The lE amount uf ferritin
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Figure 25 see illustration in next page.
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Figure 25 The results of serum ferritin level of each

sample group which were examined by modified

- Anderson and Kelly's method, the squares were
the border of normal level which was calculated
from X +2§.i;l.uf normal person group. (male =
221 ng/ml), female = 146 ng/ml)

Abbreviation:
“4
(A) = non-treate
(B) = during-treafmegt 4 qjlf~-lﬁalku_ ing cancer
(C) = metastatic 4 e W
(D) = inflammator
(E) = non treated @it
(F) = tuberculosis a
(G) = pneumonitis
. )

H) = liver carlpe
(H) VE

(I) = other cancdils St ="offfcolon, esophagus,
L

i¥

stomach, brei , cervix d others.

@ = mﬂpusmwmw BIN3
awwmn‘mum'mma&l
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table 5 Number and percent of disease groups with elevated

serum ferritin, are divided into male and female.

Mo. of samples Z of samples

showing showing

Disease Group elevationtl? elevation

Female Male Female

non—treated, non-—gé ,47

lung Ca \22/3 64.5 G667

nunwmetastatic 1.

during—-treatment 3.7 1DO0.0

metastatic lung Ca 0/1 100.0 0.0

ffgé : ".—:J» #
inflammatory lung diseigg,‘ , 1/2 52.3 S50.0

non treated tubd - 5/8 46.4 37.S
ree

tuberculosis a /12 17.8 16.7

5 |
i |
W

Pneumonitis 42 .8 &0.0

liver Ca ﬂuﬂqwﬂwswﬁr‘ﬂ? 80.0 100.0

other Ca 26.6 T

=R AT INYTEY =

(1) male » 221 ng/ml,female > 146 ng/ml.

{2) the proportion of cases showing elevation per total.



68

Table 6 Value of mean (X) and standard deviation (S.0D.) of

serum ferritin level in each disease group.

DISEASE ¥ (ng/ml) s.D.
non—treated, non-metaséetic LurgwEa, . 566.6 449 .9
during—treated, ' f’?<jr TR L Aaass? .8 490.0

metastatic lung G 2.0 522.4

inflammatory lung "=-;i;'i _' E_ Wass.s 462.3

non treated tubef ,Jﬁgsi' : 3114-1 338.6

tuberculosis after Mr@atnent. 122.8 1161
i W e v

Pneumonitis | , y 261.0 289.0

liver Ca 7;_ 886.6 758.3

normal ——————— =~ IR 74_.0

AULINININYINT
AR TN TN
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Table 7 Comparison results of unpaired t-test (one tailed)
in each disease group by testing against the other

selective one.

t-test wvalue p value

vs non treated tUbcrestosit o {0.05

non—treated, non—g

vs met lung Ca <{0.05
non—treated, non_get

Vs inflammaturfvv >0.05
non—treated, non—mgk : ’

vs during—treateﬂﬂ' »0.05
During-treated, non-—

vs met lung iiif—_____________f_ v >0.05
inflammatory lunilr

vs non treated Evberculusxs _ 1= é% »0.05
e HGNLN TN NS

vs tubercu¥osis after tqpated ‘h? L7 2%% o »>0.05
*met = ﬂeﬁastatin
** = the significantly different of 2 compared groups.
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Table 8 X2 comparison of non-metastatic lung Ca between
non—-treated group and during-treated group. (The

. number in brackets was the expected value).

high 34
normal 16
50

ﬂ‘IJEI’J'VIEWIﬁWEI'm‘i

e tabulated 2 for ©4= 0.05 andydf = 1 is 3.84

QA RINIUUAAIN YDA Bher cren e

tabulated X2, it concludes that the number of high
serum ferritin of non-treated lung cancer was non-

significantly differrent from the during treated lung

cancer.
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Table 9 X2-test comparison of Tuberculosis disease patients
-
between non—treated and after treated group. (The
number in brackets was the expected value).
A
high 18
normal 38
i 56

ﬁ%ﬂl"}% BRI HARTor -1 1e 50

Since e calculatgd X2 is 4.02, gregter than the
W’}a W IRHBR NN ﬁ&r of high
ruu ferritin of non-treated tuberculosis was

significantly different from tuberculosis after

treated.
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Table 10 Cell types of lung cancer showing mean(X), standard

deviation (S.D.),

cell typé n

ange §nd percent of samples which

Squamous cell 14

Adeno cell
Small cell
Large cell
All

!
(7 o

35-1450
70-860

93-1200
9%-1020

”55“1450

5.7
50.0
40.0
es.3

64.5

ﬂ‘UEl’J‘VlEWI?WEI']ﬂ‘i
QWWMﬂ‘imﬁmﬂﬂmﬂﬁl
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