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A rapid and simple assay to determine the blastogenesis of
fish larval splenocytes using Alamar Blue

Motoaki YaGI', Mutsuhide BucHIMOTS', Osamu ¥pA', Kouichi HaTAsAKI?,
Noboru NakaHARA ?, Kennji HaRA', Katsuyasu AcHIBANA" and Mutsuyosi SuCHIMOTO'

A rapid and simple colorimetric assay to determine the blastogenesis of fish larval splenocytes using Alamar
Blue was studied. Splenocytes were separated by Percoll gradient from Japanese flounder (one year old), then the
blastogenesis of splenocytes stimuiated by mitogen (concanavalin A, pokeweed mitogen, or lipopolysaccharide) as
detected using Alamar Blue. The relationship between number of splenocytes and specific absoft#dnce at
incubation exhibited a positive, highly significant correlation 08.p81. Optimum condition of this assay &
10°cells/well of separated splenocytes with mitogen (concanavaliG0Op g/ml, pokeweed mitogefOuy g/ml, or
lipopolysaccariddp g/ml) for 72h at2500 . Splenocytes separation procedure was not required for this blastogenesis
assay. Blastogenesis of each splenocyte from larva of Japanese flounder, Japanese parrotfish, and tiger puffer was
detectable by this Alamar Blue assay. These results suggested that colorimetric assay using Alamar Blue might be of
benefit in a host defense test of cultured fish larva against viral and/or bacterial infections.

Key words: 0 0 O blastogenesis0 00O 00O Alamar Bluéd 00O fishlarvdd 0 OO O splenocytes
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Fig. 1 Kinetics of mytogen stimulated splenocyte blastogenesis of
Japanese frounder.

ooooo0o0OOrRPMOODAODOOOOOOOOOO0O Splenocytes cellss(x  10° cells /well) were incubated with
1000000000000 oooOo2rcOoOOOooooog or without ConA@00ug/ml), PWM@0ug/ml), or
Single Cel0 000 0000000100000 O0OOOOO LPS@ug/ml). The cells were then incubated2at] for
0000000000000 DooooDoooooooon each incubation time in a humidified atmosphere \bfth
oooooooo0ooooon CQ. in air. Results are meats[] SD for triplicate cultures.

Representive lata obtamel3rindependent experiments.
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Fig. 2 Relationship between cells number and specific absorbance
Each point shows number of splenocytes and specific
absorlance afref2 h incubation.
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Table 1. Dose-response effects of ConA, PWM, and LPS on

G
splenocyte blastogenesis of Japanese flounder 1_ P
Specific absorbancetSD 020 & Lrs
Dose (ug/ml)? ConA PWM LPS I .
Medium alone  0.085£0.002° oo
0.01 ND¢ ND 0.092+0.001 "“=+
0.1 ND ND 0.101+0.003 = _ ;
1 ND 0.138+0.011  0.128+0.004 H B |
10 0.091+0.007  0.178+0.007  0.105+0.010 15'
25 0.108+0.005  0.156+0.005 ND & 2
50 0.125+0.006  0.122+0.012 ND i i |
100 0.166+0.016 ~ 0.098+0.001 ND ;
250 0.122+0.022 ND ND E 2
*Splenocytes cell§(x 10° cells /well) were incubated with or &
without different amounts of ConA, PWM, or LPS. The cells were pac |
then incubated a5°C for 72 h in a humidified atmosphere with
5% CG in air. Alamar Blue was added 24 h post culture set up.
The optical density was measured with a Titertec Multiskan plate
reader ab70 nm and600 nm.
*MeantSD of triplicate cultures. Representative data obtained in A e i

or more independent experiments.
°‘ND, not done.
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01x 10°0 10x 10°ellsiwel0 0 0000000000000
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000000000000001x 10°%cellsiwell 00000
0.0720 00000000 10x 10°ells/welll 0 O O O O 0.087
O0000ConAlOOu g/mD 0 0000000000000
000000010x 10°cellsiwelD 000000000000
0000000000 (0.157) 000000000 05x%
10°cells/wel0 000000000 ODOOOOOODODOOO
00000000180 ooooopPwMIOp g/miODOOOO
O005x 10°cellsiwell 00000000000 OO0OOOOO
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10°cells/wel0 00O DOO0O0O0DOO0DODOOOOOODODOODO
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ooooOooooooo0ooOoOoboboOooooooooDo
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Fig. 3 Effect of splenocyte number on mitogen stimulated
blastogenesis of Japanese flounder.
Mononuclear cells x 10° cells /well) were incubated
with or without ConA(00ug/ml), PWM@0pg/ml), or
LPS(@pg/ml). The cells were then incubated2at] for
72 h in a humidified atmosphere witio CG; in air.
Alamar Blue was added @4 h post culture set up. The
optical density was measured with a Titertec Multiskan
plate reader &70 nm and600 nm. Results are meags
SD for triplicate cultures. Representive lata obtamed in
independent experiments.
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Fig. 4 Effect of presence of erythrocytes on mytogen stimulated 000000 [HOOOOODOO0OO0O0OO*Y0000000

splenocyte proliferation of Japanese flounder. ODNADOOOD [H]OOOODOCOOOODNADOODOO

Indicated numbers. of splenocytes With or withoutD 000000ROODO000000000000(H] O
erythrocytes were |ncubateq with or without ConA 0000000000000 00000000000000
(100ug/ml). The cells were then incubated?&i] for 72 h

in a humidified atmosphere with#o CG in air. Alamar DooooonooonooonooooooDoMTITooD0
Blue was added t@4 h post culture set up. The optical 0O0*¥000000000000000000000000
density was measured with added?toh post culture set UMTTOOUODOOOOO0OO0OO0O0OO0O0O0O0O0OO0OOOOO
up. The optical density was measured with a Titertedd O OO0 0000000000000 0O0O0O0OCOO0OOO
Multiskan Plate reader &70 nm and600 nm. Resultsare OO0 0000000000000 OOOO0OO0OO0OOOOOOO

meanst SD for triplicate cultures in three independent o OO OO OoODOO0O0O0OO0O0OOO0OOOOOOOOOOO
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Epecific sheorbarce
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experiments. 000000000000000000000000000

000000000000000000000000000

Table 2. Total body length and number of splenocytes 000O0®0o0oOMTTODO0O0D0O0O0O0O00O0O000000

Specimen Total body length Spleen mononuclear 000000000000000000000000000

(cm) cells (105cells/ larva) 000000000000000000000000000

Japaneseflounder 9 3.7+0.47 115 00000000oDo0ooDoDo0o0D0o00ooooooog
Japanese parrotfish 48 0.7+0.1 33 ooooooooooooo

Tiger puffer 23 08401 46 00000000000000000000000000

*Mean +3D of totdl larvae 000000000000000000000000000

0O 00O ConAl100p g/ml, PWMLOu g/ml, LPSlp g/mid0 00 O

Table 3. Mitogen induced splenocyte blastogenesis 005 10°cellsiwell 000 00000000000000
Mitogen® Japanese Flounder  Japanese parrotfish — Tiger puffer 0000000000000 000010x 10°cells/weld O
Mediumaone  0.097+0.015" 0099:0005 0091:002 QOO OOOD00Sx 10celsiwell 00000000
ConA(100ug/ml)  0.288+0.042 0267:0006  0217:0062 . CnNooOoO0LO0OOO0000000 7200
PWM(10ug/ml)  0.295:0.086 0273:0.003  0.242+0.028
LPS(lugm) 0.155:0,035 014240003 \DE 000000000000000000000000000

oooooo

*Splenocytesy x 10° cells /well) from each larva were incubated OO000000000000000000O000OOOO
with or without ConA, PWM, or LPS. The cells were theng oo OooOoO0O0OOO0O0OOO0OD0D0DOOOOOOOOn
incubated aR5°C for 72 h in a humidified atmosphere witi?o 000000000000 o0oo0ooooooooooon

CO. in air. Alamar Blue was added 24 h post culture set up. The 0001000000000 00000000000000

optical density was measured with a Titertec Multiskan plate
Joooooobooooooooboboooooooooo
reader ab70 nm and600 nm.

*MeantSD of triplicate cultures. Representative data obtainetl in ooboobooboobboobooboobooooo

or more independent experiments. ooooo
°‘ND, not done. go0o0000o0DbOoposoomuonooob400@oono

gb400000000000DOO0DO0O0OCOODOODOOO
00240 000000000LPS@uom)OOO0O0OOO oobooooobooobooboooooooboooboo
gle0ooooooobOl140000000000 cooooooobooOooooooooOoOooooobOoo
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