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Effect of 5-aminolevulinic Acid on Growth Performance and
Immune Responses in Hybrid Striped Catfish
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Abstract

This study reports the effects of 5-aminolevulinic acid (ALA) from Rhodopseudomonas
palustris JP225 on growth performance and immune responses in hybrid striped catfish
(Pangasianodon gigas x P. hypophthalmus). Hybrid striped catfish with an initial weight
of 7.71-7.78 ¢ were fed with commercial diet supplemented with ALA at concentrations
of 0 (control), 2.5, 5.0, 7.5 and 10.0 mg/kg. After 4 weeks of feeding, the fish received
diet containing 2.5 mg/kg ALA concentrations demonstrated the highest final weight,
weight gain and specific growth rate with the best feed conversion ratio in comparison
with fish fed with other diet formulas with statistical significance (p < 0.05). Furthermore,
fish fed with 2.5 meg/kg ALA concentrations increased their red and white blood cells,
total haemoglobin, haematocrit, phagocytosis, phagocytic index, and average number
of the bead ingested per cell to the highest level comparing to fish fed the control diet
and showed statistically significant differences (p < 0.05). After 8 weeks of feeding, no
statistically significant difference in growth performance of fish was observed among
diet supplemented with ALA at every concentration levels (p > 0.05). Moreover, it was
found that fish fed with 10 mg/kg ALA concentrations showed that the immune
responses which were total haemoglobin, haematocrit, and serum protein were
decreased. Yet, there were significantly increased in the average respiratory burst activity
and phagocytic index to the highest level comparing to fish fed the control diet and
showed statistically significant differences (p < 0.05). These findings indicated that
supplementation of ALA concentrations from R. palustris JP225 at the concentration of
2.5 mg/kg diet for 4 weeks enhanced growth performance and immunity of hybrid
striped catfish.
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fialudUasifl 3 uazdnniil 5 vesn1maaes
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A15199 1 dmdniGudy dmdnaavine dmdnidisdy (WG) dpsinisiasgiivladimig (SGR) wazdnsnisidsusmailuile (FCR) vaUan

9

Y
fa A

aneUulRaeiugiiaeaineemsvaaeana ALA szdurnududusing 9 1Wusseza 4 wae 8 dUani

]

4 §an 8 duavi
¥ o ¥ o R daims o Y ¥ o od dhsins o
UIRUN UIRUN UINRUNN a ?MNIINIT UInNUN UINRUNN a - ?NIINIT
YANTVIARDY . Y .o Ww3gyHule . Y .o w3gHiule §
LIUAY ’s‘jﬂ 18 LNUYY . Wasusnws ijﬂ 18 [YARARI)?S o wWasuons
AN T USR] =
o o & & <. & & & Lﬂu!’ua s ¢ & . § & £ LﬁuLua
(nsy) (nsy) (Wasidun) (Wasidunnaiu) (nsw) (WUafidun) (Wasiuanadu)
1) 0 fadnSumenlansu 7.74£0.02"  11.58+0.13° 49.37+1.48° 1.35+0.03° 1.44£0.17° 16.92+1.19™  53.93x5.24™ 2.60+0.39" 1.13£0.11"™
2) 2.5 TadnSusenlansy  7.73x0.00™  13.38x0.26° 72.96+3.30° 1.83+0.06° 1.00+0.08 15.18+1.15"  46.83x3.74™ 2.24+0.26"™ 1.19£0.09"
3) 5.0 fadnSusenlansy  7.74x0.00™  10.80:0.42° 39.61+5.45° 1.11£0.13% 1.73£0.23° 15.53£3.78"  48.04+3.37™ 2.25+0.24" 1.18+0.22"
4) 7.5 TadnSusenlansy  7.73x0.00™  11.03x0.20° 42.58+2.63° 1.18+0.06° 1.55+0.23% 15.82+0.31™  49.27+3.36™ 2.40+0.07™ 1.08+0.09"™
5) 10.0 fadnsuse
7.74£0.00"  11.15+0.63°  44.1218.15%° 1.21£0.19% 1.7240.21° 16.89+0.62"  54.14x1.67™ 2.61+0.12" 1.02+£0.10™

Alansu

o

| | 5 oA de v v o o v ¢ o L ' oA o v aad_ o 4 @ s & <
WUV ARAY + FIULVSAVUNINTZIU Anadsniumeisnusisiulugausifenty uansindianuuend1eeenedided UNWEDA NTEAUAULYDNU 95 LUBILTUA (p < 0.05)

ns laifleuusnsnsiueesiteddgmieeda (o > 0.05)
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A19199 2 USunaudindenunsuazidaideny1 Slulnadu dunlaase TusAuludsy Aanssuveueuladlalylesd Aanssu respiratory burst way

Aanssunsduivddaniasy vesuaangyIulsaaneiugn

4 dUanvi

sl

9

& ¥ = v v v ' <
LRENNIEDIVNTNANDINAN ALA NTEAUANUINVIUAN 9 wWuszeeian

W15 dnes

YANIINAABN

0 fadnsusanlansy

2.5 fadnsusanlaniy

5.0 §adnsusanlaniy

7.5 §adnsusanlaniy

10.0 fadnsuranlansy

asAUsENaUIden

Wndenuns (x10%wadseliadans)
Wadenwn (x107wadneladans)
Flulnadusiu (hurelndans)
funlamsn (Wesidus)

Wsiuludsu Gednsusefiadans)
wulvilalelesi (ulasnSuseladans)
fianssu respiratory burst
AanssumsdvivdsdanUasu
Aanssumsduiudaanuasy (Weddud)
Fruinsduiudaantasy

' a & a A o a < <.
ALRABYBNLnUNIgNIUAL (Wanoiwas)

2.65+0.11°
3.79+0.70°
11.44+0.55°
32.78+1.59°
49.60+4.11™
11.08+2.82m
0.126+0.02"

32.50+1.32°
15.20+1.99°
1.43+0.08°

2.90+0.07°
4.95+0.39¢
15.85+1.43°
42.61+1.79¢
55.82+5.74™
12.85+2.80™
0.136+0.027"

39.00+4.92°
25.77+7.72°
1.67+0.07°

2.82+0.12%
4.77+0.115¢
12.66+0.60°
38.23+1.51°
52.53+6.90™
10.90+3.58™
0.138+0.011"

34.67+2.75%
18.47+3.69%
1.60+0.06°

2.70+0.122
4.24+0.10%°
12.64+0.68°
38.12+2.02°
45.19+5.20"
11.09+2.19™
0.124+0.013"

32.67+1.76°
15.47+1.192
1.45+0.05°

2.66+0.22°
3.95+0.512b
11.55+0.59%
36.16+2.39°
44.81+7.78™
10.85+2.04
0.113+0.008™

31.83+1.61°
14.49+1.322
1.42+0.11°

wnewe: Alade + daudsavuinnsgiu anadefiniumefsnysisiuluonfeady waasindinuwansisesiadiled

ns liflauusnsnsiueeeiidodAgymisada (o > 0.05)

Ry

o

o
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Fynnaatia Aseiunnudoiu 95 Wesidud (p < 0.05)




26 MIETIVY) UMTINEIFETIUAYUATASEIININY

A19199 3 USunudiadenunsuazidaideny1 Slulnadu dunlaase TusAuludsy Aanssuveueuladlalelesd Aanssu respiratory burst way

Aanssunsduivduantasy vesuaranelfuugsaneiugiiaesigeimsvaasmay ALA Iszauanududusiig 9 Wuszesim

8 dumvi
.. YANITNAADY
e 0 fiadnsusenlansn 2.5 fadnsusenlansu 5.0 faansudenlansy 7.5 Aadnsuseonlansy  10.0 AadnSusanlaniy

asAUsENaUIden

Wiadenuns (x10°wadneiadans) 3.23+0.38" 3.19+0.34" 3.07+0.11" 2.99+0.20" 2.91+0.21"
Windenu (x107wadneiiadans) 4.33+0.55™ 4.69+0.63™ 4.43+0.63™ 4.51+0.40™ 4.54+0.80™
Flulnadusiu ("usolnddng) 14.18+0.77° 14.12+0.92° 14.11£1.12° 13.39+1.07% 12.7320.84°
Sulaasa (Wosidus) 39.58+1.38P 39.36+3.40° 38.38+3.31° 36.97+2.27% 34.35+3.98°
Wsiludsu Qednsusetadans) 47.56+4.25 47.51+3.49b 47.38+4.99° 44.10+4.52° 39.62+3.57°
wuluilalylenl (lulasnSuseiadans) 11.84+2.78" 11.56+1.41" 11.85+1.78™ 12.53+2.49" 12.61+2.02"
Aanssu respiratory burst 0.148+0.05° 0.163+0.0272° 0.167+0.018% 0.197+0.046" 0.211£0.057¢
AanssumsdvivdsdanUasu

Aanssumsduiudaanuasy (Weddud) 29.50+3.08" 31.83+0.76™ 32.33+1.26™ 32.50+1.00" 35.50+1.05™
giinmsduiudaanyasu 16.81+3.60° 20.37+1.79% 21.09+1.48%° 21.69+1.60% 25.81+2.45°
Andsveaiindniigniuiu (Wndewad) 1.9120.12 2.01£0.07" 2.0240.11" 2.05+0.04" 2.05+0.15™

o o o

= ' =) P Ad Ao woy w oo "W o o A ' ' 9 aa o a4 o 2 ¢
NG ALRAY + dIULUEAUUNINIZIU Aaaeniiumemsnyasiululafieniu wansiiinnuuaneised1edided YUNNEDH NITAUANUYBUU 95 RIGFRWI (p < 0.05)

° w

o e .
ns laifimuusnansiuseniideddymeada (o > 0.05)
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NsANYIATIdNUINUaNaNeUTUUTIEeiusTa ser g sNAaeLasUfY ALA 1
sEAUANUWNTY 2.5 Tadnsusanlansy Wussuzinan 4 fUant Tusunaudindennd Msduiu

wlanUasy sudinsduindalaniae uazanndedninfignideadenuifuiuganagns

o o

WedAgn19adia (p < 0.05) WaTeuiisuiulaiiewlga1msYnAIuAN @enAdeIiy

£ A

18971849 Chen et al. (2008) 91891171 ALA ThaBulusmsssiueadudumandililu
mMavnaesfie 5 Tadndudedlaniu annsninyiinaudaidonunilugnsligsanludunii 5
LAZIBIUYDY Sato et al. (2012) fifnwinavesnsiaiy ALA Tuprnsdensiaiauivlnuay
nsmevauasvassruuniduiulugnla nuingnlafifssisemsnaaeaiudae ALA 7

(%

sauanuuduIgaldlunismaasd (0.001 Wesidud) IAanssunisduivdadantasy

(Y] a

g
gegn uazdlanuuandsiugnlifiiessngemsyaniuaueg1aiteddynieada (o < 0.05)

q 7]

1 [ = o X 1 [ A a
2819l5NMUNTANBIATILUANA1AUTI8UBY Mateo et al. (2006) NANYINAYDINTTLATY

Y o

ALA siomsiaseyiule Aesduseneuldenkazn1sneuaueasszuugiauiulugngns wud
nsvEsy ALA aslusimsanunsainUsunandadannas wilifinasonisiivdnuiusiniden
Y13lUgNANS

'3

miﬁmfnmim?{ammmaqﬁﬂizﬂauLﬁaﬁLLazQﬁﬁuﬁ’uﬁuawmmwﬂ%’wqﬂawﬂ’uq
fildsuomisuan ALA fisziuamududusiig q Wuszeziaan 8 &Uav nuivandildsu
ansHAN ALA fissfuanududy 10 fadnfudedlansy fusuaslulnadusin ulaese
wazlusiuludSuanasmuusuna ALA fiasuluemsedrafited ey (p < 0.05) haiens
fosannsiatu ALA luermsneaeadunaiuiu Tuanszduianssunisuanionnyes
woulesidu 0ond3iua-1 (heme oxygenase-1) 1ne Ito et al. (2018) wuinnsld ALA aufu
Todeuesadinsm anunsadniliAaniswanseenveneuluidy eondiua-1 luwadide
denvauywdla lneeuleddinanaiunsadesaatsdulinaieidudanesiu (biliverdin)
Ansusumeuenlast (carbon monoxide) wagwan (iron) (Ryter et al., 2006) Wiodugneosaans
Fedawalivanfivsiasiulnadusiy sulaase waglusivludsuanas egrslsfiniuans
Janedu Mldargnioulesidanesiu 3fawa (biliverdin reductase) 3Aduaziudsuidy
9430 (bilirubin) Tnevisdaesau/ 85Ty wagasususouenlediauantiiduasiy
puyavasy (Ryter et al., 2006)

n13Anwlag Immenschuh et al. (2003) Wu31 ALA @18150058AUNITLARNIDEN
vosouleidy eonddiva-1 luwadunlasniadsimifiduiudutantaou aenndoeiy
miﬁﬂwm%’jﬁﬁwudmmﬁLgsqﬁaaawwwsmmaaqqm3ﬁ 5 (ALA 10 fiadnsusiailansu) sl
mMsfuivdsulanyasugeansnsegdidoddy (o < 0.05) WewIsuifisuiularyaniua

Fliudnsdesladieeimsiaiy ALA aunsansiussuugiduiuriawaduuuly
UMz asla
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#3UNaN1339Y

ASANYINATY ALA TindnannuuafiSedunsizsiuas R, palustris JP225 AonIs
WigAvlanazn1snevaneaesiauiululataneuTuussaeiugnudn n1siasy ALA
syauanududy 2.5 adnsusenlaniy 1Wuszeziian 4 §Un1oi arunsadaasunis

a [

WIYALle waznsnevansvessruunlAuiuluvatangySuusaeiugls wenaind

q
v ¢

n1siasu ALA Tuemsuananeusudgsateiugiduszezioan 8 a1t ldiinasionns

q

a a

WIAulavesUan widwaseniswasuwdasgiiauiuludananeysulwaneiug
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