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Efficacy of Enzyme Linked Immunospot Assay Using Cryopreserved Cell
in Detection of Inner Ear Antigen Specific T Cells in Patients with
Autoimmune Sensorineural Hearing Loss
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—ABSTRACT —

Objective : Cryopreservation is very useful method for long term storage of various samples. Author tried to use
the cryopreservation technique with ELISPOT assay to exam the T cell responsiveness to inner ear specific
antigen (Cochlin) and evaluate its efficacy. Methods : Isolated peripheral blood mononuclear cells (PBMC)
were suspended with freezing medias (A & B) in cryotube. After pre-chilling for 24 hours, transferred to
liquid nitrogen tank. Cell viability and functionality were evaluated by viable cell count with trypan blue stain,
proliferation assay with methyl-*H thymidine and the frequencies of IFN-y and IL-5 producing T cells using
ELISPOT assay with anti CD3 antibody before and after freezing. And also compared the frequencies of cyto-
kine producing T cells in response to human Cochlin using ELISPOT assay with frozen cells between patient
and control subjects. Results : The rate of viable cell count and stimulation index of freezed cells showed about
75%, 70% respectively when compared with before freezing cells. The frequencies of IFN- 7 and IL-5 producing
T cells in response to anti CD3 were 68% and 71% of before freezing condition. And the frequencies of IFN-
and IL-5 producing T cells response to human recombinant cochlin were significantly higher in patients than
control subjects using cryopreserved cell. Conclusion : The functional responsiveness and cell number of
cryopreserved cells were restored nearly before freezing level. So the cryopreservation technique could be
very useful tool in ELISPOT assay for determination of the frequencies of cytokines. (J Clinical Otolaryngol
2007:18:170-177)
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Anti CD3 BHIE °I%
2I(IFN- 7, IL-5) &

96 well flat bottomed microtiter Falcon plate (BD
Biosciences, San Jose, California, USA) ol A¥XE
10% FBS(fetal bovine serum), 2 mM fresh L—glu-
tamine, 100 U/ml penicillin®} 100 gg/ml strepto-
mycin, 30 mL HEPES bufferg ¥3+st DMEM (DI

o oI5 [P M5 ¥ MOIET

becco’s Modified Eagle Medium) ol %7}s}o]
plate well & 3X10°712] X7} So7}EE 31911 ©]
2o 242+ 0, 0.1, 1, 5, 10, 30 xl/ml9] anti CD3 |
(BD Science) & FEHZ 7181 well T & 200
pl7b HES stal o]F 7t w5 370 ]01'935}.
plate= 5% COq, 95% 3717} 5% 37T %]
ollA wjekaiglc). 7241z Wik ¥ [*H] —thymidine (1
uCi/ well, specific activity 6.7 Ci/mmol)E 75}
©om 16A]7F ©]F scintillation Spectrometer—é ol g3}
o] A3 F2of] AR k] kS radioactivity (count/
min) & 5% Ol'oﬂul' 7z FY3 F=E 3709 radioacti-
vity7F 4= ol & Fsoltt 549 A¥H= anti
CD3 A= —r7<] %= 7399 radioactivity & A=
8 W] radioactivity S ©]& stimulation index (SI=
anti CD3 A= ¥ radioactivity/5-A=
x100) & F38to] 714 activity7F %344 anti CD3 &
T 10 plmlolA s A SI gk vlweelt). anti
CD3 0, 0.1, 1, 5, 10, 30 xl/ml Z} =¥ IFN—y2}
IL-5%5 #H|5h= T HI®2] 4= ELISPOT assay S ©|

$319 S5 Bs A5 cellel] tislo] wlwskSict
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4 Hio] E°| g Cochlin& ©|43t ELISPOT assay
ELISPOT assay 2 d& H¥t¥ 22} 8% 9 oz
872 T Al¥%} Cochling ©]-&3}o] IFN—y &} IL-5%
EHjelh= T AEQ F(frequency) & =430 v wa}
4t} ELISPOT plate (Polyfiltrinics, Rockland, MA,
US) ¢l mouse anti—human IFN— 7 capture antibody
(Endogen, Cambridge, MA) ¢} IL—5 capture anti-
body (BD Bioscience) & 7+ welld 0.4 ul/well & 3
71t o 4 ColA 12213 A AA] (coating) SFAT A
29 plate?] wellell 3X10°719) AEE F7}eba o
719l ©A] Cochlin 100 pg/mlE F7161 2% 200

The formula of

Cell number Fig. 1. Cell counting methods using

Counted cell number x

hemocytometer and its formula. Ri-
ght block shows real hemocytome-
ter scales. Middle block shows coun-
ting method. Left block is the for-
mula of cell number.

Dilution factor X
Volume X104
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Anti CD3 BHIE °©I8%t 3N
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S XIFN-7, IL-5 BH &

L

80

70

[ Before freeze
] After freeze

60
50
) ) 40
Fig. 2. Comparison of the number of
viable cells before and after freez-
ing using hemocytometer with try-
pan blue stain in each patient. Pn
means the entitled number of each
patient. Average viable cell number
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Fig. 3. Comparison of the stimula- 20

tion index of before and after freez-
ing cells in each patient. Sl defined
as mean counts minute of experi-
mental cultures with antigen divided
by mean counts per minute of cul-
ture without antigen. Pn means the
entitted number of each patient. Av-
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7+ B 499,54 +62.36/1 X 10° PBMC, 809.24 +52.06/
1x10° PBMCo|3ltHFig. 5).

35 HuE A X OEA T MEAAN Cochlinl o
8 IFN- 7, IL-5 assay 3t

[FN—y 2 HHjsk= T AlE = 837 9 gzl
A 72} 472.22+64/87/1x10° PBMC % 118.20+

2397/ 1x10° PBMC® &AFollA thzgol wla) ok
4 A= FeletAl S7FsksleH(p<0.05) (Fig. 6). IL—5
2 BHghs T celld G5 34 9 tixels 247
68.65+25.12/1x10° PBMC ¥ 8.41+2.30/1x10°
PBMCZ IFN-7y& ¥Rlsh= Al 4 Bues d9Avt
At izl Bjs B AR fold TUME
BATHp< 0.05) (Fig. 7).

1400 -~

1200

1000 ~

800 -

600 -~

400 - —— Before freeze

—=— After freeze

200

0 0.1 1 5 10 30

1400 -

1200

1000 -~

800

600 -~

400 [~ —&— Before freeze

200 —®— After freeze

0 0.1 1 5 10 30

Fig. 4. The number of IFN- 7 secreting T cells per 1108
PBMC with anti CD3 antibody before (upper line) and
after freezing (lower line) using ELISPOT assay. Average
number of IFN-y secreting T cells per 1xX10% PBMC of
freezed cells were about 69% of before freezed cell
when compared with 10 ¢I/ml of anti CD3 antibody.

Fig. 5. The number of IL-5 secreting T cells per 1 X106
PBMC with anti CD3 antibody before (upper line) and
after freezing (lower line) using ELISPOT assay. Average
number of IL-5 secreting T cells per 1xX10% PBMC of
freezed cells were about 71% of before freezed cell
when compared with 10 «I/ml of anti CD3 antibody.

1000 [~

[] No antigen
[ Cochlin (100 1:g/ml)

400

Fig. 6. The number of IFN- 7 secret-
ing T cells per 1108 PBMC with hu-
man recombinant cochlin using ELI-
SPOT assay. Frequencies of cochlin
responsive IFN- 7 secreting T cells in

200
fﬂ fﬂ fﬂ j fﬂ Fﬂ j ASNHL showed significantly higher
0 B AL S e el el el el Ll e =80 | than compare with normal control.

PL P2 P3 P4 P5 P6 P7 P8 c1 c2 c3 c4 cs c6 cr cs | P:patent C:age and sex match-
ed control.
1000 - [ No antigen
[ Cochlin (100 1:g/ml)
800 [~
Fig. 7. The number of IL-5 secreting
600 + T cells per 1 X108 PBMC with human
recombinant cochlin using ELISPOT
200 assay. Frequencies of cochlin res-
ponsive IL-5 secreting T cells in AS-
200 F NHL showed markedly decreased
j than IFN- 7 secreting T cells but sig-
0 L Fiam =, . LA = = =f, | nificantly higher than compare with
PL P2 P3 P4 P5 P6 P7 P8 c1 c2 c3 ca cs ce cr cs | hormal control P patient, C : age

and sex matched control.
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