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Fffects of N-acetylcysteine (NAC) on non-specific immune parameters, respiratory

burst and lysozyme activities, in different fishes

Jae Young An, Han Na Lee, Kyung Il Park, Jong Yeon Kim, Jeong Yeol Lee and Kwan Ha Park’
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It has been reported that various anti-oxidant substances stimulate non-specific immune responses in fishes. In this

study it was examined whether N-acetylcysteine (NAC), an anti-oxidant glutathione (GSH) precursor, can modulate

non-specific immune parameters in 8 different fishes. NAC was intraperitoneally administered at 10 mg/kg to catfish

(Silurus asotus), loach (Misgurnus mizolepis), common carp (Cyprinus carpio), crucian carp (Carassius carassius), eel

(Anguilla japonica), snakehead (Channa argus), tilapia (Oreochromis niloticus) and mullet (Mugil cephalus).

Forty-eight hours later, chemiluminescence (CL) response of head-kidney leukocytes and serum lysozyme activity were

assessed. In all fishes except crusian carp and loach, CL responses were amplified by NAC. Lysozyme activity was

increased by NAC in all fish species but not in tilapia. This result suggests that NAC stimulates non-specific immune

responses in various species, and that such effects may have beneficial significance in aquaculture for practical

utilization.
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ol whe} 2A 7] wjio]c} (Meydani ef al., 1995).
E5H E F50] WO o7 K9 shubEA] uh

et al, 1986). 1 TV uhEe| ofFio] FAIBFEH
2 Fofshil W], B3] ulSola wiefko] 3%

=o| vitamin E (Kiron ef al., 2004; Ortuno et al., 2000),
vitamin C (Ai et al., 2006; Eo and Lee, 2008),
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AR (Thawonsuwan, 2010; Enis Yonar ef al.,
N11) 5& olg3t Apold U upt olck
S AEAFERIO] N-acetyleysteine (NAC)-2 Al 3ELY]
ol|A] cysteine 0 2 7|~E5}|%]0] glutathione (GSH) A§3}
de] AR ARk =N GSHO| S e
opal 742 0 2= GSH| APY (Akske GSSGoflA]
IS GSHEQ] WHzhol ZR3F 5491 glutathione
reductase 0] EAISHE 22151} (Banaclocha, 2001). wek
A o] I 7HA] 7 NACE] Fof - AjlzEufie] Shels
GSHE=5 S7MX71A o) (ssels ef al., 1988; Phelps
et al., 1992). o]uf) A3A%E GSHE= Ak S22 ROS

= 29kt 0431 7R Ak =/dEEo] HiRt el
ERZ A 2831} (Bakker ef al., 1994; Hoffer ef al.,

1996; Palevsky et al., 2006; Prescott et al., 1977).
clret 5529 3
AR —,—E?ﬁ,_i %%‘ﬂoi AT NAC7} 6[%}
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W7} Z55 ASsE3 (Ferrandez ef al.,, 1999; Puerto
et al., 2002; Victor et al., 2003)2} 17} (Arranz et al.,
2008; Venketaraman ef al., 2008)0]| A= E11E|o] )
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Table 1. Fish statistics used in this experiment

Fish Species

Catfish
(Silurus asotus )

Loach
8+ 12. d+ 3.
(Misgurnus mizolepis ) o8 £123 121326

Weight (g) Length (cm) n

1241 +189 284 £80 6

CUP 94040 34389 6
(Cyprinus carpio )
Crucian carp
(Carassius carassius)
Eel
(Anguilla japonica )
Snakehead
(Channa argus )

3012+ 189 288 £ 101 6

1312+ 141 393 +£23 6

2455+151 382 +£56 6
Tilapia
(Oreochromis niloticus )

Mullet
(Mugil cephalus )

1676 +£295 143+ 71 6

1718 £ 283 374 £ 47 6

T W19l chemiluminescence (CL) ¥Hg-
O RHE FAS R4 0 Hel5to] heparin
(10 U/ml, Sigma), streptomycin (100 U/ml, Sigma)x}
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penicillin G (100 gml, Sigma)E 73+ Dulbecco’s
Modified Eagle‘’s Medium (DMEM)®f| 1. 7}+= nylon
WS o}galol MEES Belelsich Heje 41 A
3= 34/51% Percoll density gradient (Sigma) -8-2¢]]
25311 4Cof|A] 400 x g2 3057 ¥4 Hefgt ok
34%2} 51% Aol 9] M|25-5 &2I5HAtk. DMEMC.
2400 ¢ goll A SE7E AT 20 HhEgke
ZH e Alskh AlEe AEs B2

0.5% trypan blue (Sigma) &H= o] g3l on], mT

1

rin

Aol A el AlEEe] AEE2 98.0% o1
o|gltk. CL HE-0] A|Flo] A3t WE L FHefol o]
NESE FFZ 02 0.5 x 10° cell/mZ 2A5% Tk

e wET Aze 259wl sk g6l
plateo]] 200 1% g2 3 247k 591 25Coll A m)g
SIS AlFTE HEA19R] B luminol 10mM
o w2 A4l o2 F NaOHE pH 27,
A 5, 2004)3Fe] 25 plE WHE FElolo] & well
plateo]] 7}5}ar 1087+ 25°Col|A pre-incubation}FiTh
CLYEFZS] o7|E 93l opsonindlgl 10 mg/ml2]
zymosan (Sigma) 25 pl& wiglo] H7|gE A&
automatic photoluminometer (MPL2 model, Berthold
Detection Systems, Hamburg, Germany) S AME5}o 40
b A& o ® CLEksS SA3I3IT (Stolarek,
2002). CL ¥h8-9] =7]+= relative luminescence unit
(RLU)/sec®] T2 AF=sIT HER zymosan 2]
opsonin2}S: $19) o2 AJio] AHEE ERot FUet
7} ol o 2 HE EH2 Eefslal zymosanS 10 mg/
mlo] E|w=8 Egsto] 4 ToflA] 3087 vh3-A % Tk
o] 42 E3f| opsonindlel zymosan2- YAEE| 1A
= 59l PBSE 33] AIA] (600 x g 51 5 TRA] 10mg/nl
HEE As)A slo] ARESFHTHRodriguez ef al,
2008).

parameter?|

5= 2 lysozyme2ol| D|xl= Fe 3

FA 9| lysozyme A4

o}R8 MSINE vlFel vl3gu e 2Re 3
O A3 800 x golA] 2087H4C) HlEellod
AS Atk Micrococcus lysodeikticus SEFR
(Sigma, 0.2 mg/ml 2 Na-phosphate buffer, 50 mM, pH
6.20] ZA)) 800 ule} A 200 plE &3st0] 25Co)
A HESAIZIHA 530 nmof| A FFEe] Heks A%
Aoz Z7geiict. A uitynl = LR
om, | unit= 4% F4o] 0.001/min ZASE gFo =2
AAFsFTt (Chandana et al., 1965).

SAAE
Datat= mean + S.D.2 ¥&3} o0, 7/fEA7He]

Ato19] 7-2]/32 un-paired t-testE 0|85 H7F}
e}

itk o] o P<0.05¢1 AH$- 8-o] el ajo|7} ikl
HEL T
2
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Fig. 1. Effects of NAC treatment on CL responses in different fishes.
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Table 2. Effects of NAC on peak chemiluminescence level
in different fishes.

Peak Chemiluminescence Levels

Fish

Control NAC
Catfish 16636.4 + 536.9 1735262 + 297354
Loach 1354 + 6.6 104.8 + 16.8°

Carp 25130.5 £ 1949.5 30055 + 2031.0
Crucian carp 49467.1 + 9787.3 53780.1 £ 18355.0

Eel 690.0 + 73.2 1369.4 + 242.7*
Snakehead 17557.9 + 1609.3 25355.2 + 3469.4"
12903.2 + 901.0  18356.6 + 808.7*
Mullet 3802.0 + 491.1  89473.0 + 23580.8"

*Statistical significance between control and NAC groups (p<0.05).
n=6.

Tilapia

<
=
3

1 Control *
R NAC

N © IS o @
=1 3 S = 3
3 3 3 3 3

Lysozyme activity (U/mL)

o

Catfish Loach Carp C;‘;f:f" Eel Snakehead Tilapia Mullet

*Statistical significance (p<0.05) between control and NAC
groups.
n=6.

Fig. 2. Effects of NAC on serum lysozyme activity in
different fishes.
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