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. ﬁﬁ ;'b E € Arginine is an essential amino acid in all fish species studied so

far. and the most versatile amino acid for fish
K& (L-Arginine)

NH 5 RBERE—MOAEER, HEREENEER.

)_t € Arginine supplementation has been shown to promote growth
HoN H OH and feed utilization in several fish species.Arginine is not only

NH; involves in protein synthesis, but also participates in several
metabolic pathways ,and arginine supplementation has been
shown to affect energy metabolism.
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F3L#5 (Megalobrama amblycephala)
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Fish meal® 5.00 5.00 5.00 5.00 5.00 5.00
Rapeseed meal® 5.00 5.00 5.00 5.00 5.00 5.00
Corn starch 12.10 12.10 12.10 12.10 12.10 12.10
Corn gluten® 22.00 22.00 22.00 22.00 22.00 22.00
Soybean oil 3.00 3.00 3.00 3.00 3.00 3.00
Soybean lecithin 2.00 2.00 2.00 2.00 2.00 2.00
Amino acid mix® 9.24 9.24 9.24 9.24 9.24 9.24
Choline chloride 0.10 0.10 0.10 0.10 0.10 0.10
Wheat meal® 22.00 22.00 22.00 22.00 22.00 22.00
Vitamin and mineral premix 1.50 1.50 1.50 1.50 1.50 1.50
Monocalcium phosphate 3.00 3.00 3.00 3.00 3.00 3.00
Vitamin C 0.05 0.05 0.05 0.05 0.05 0.05
Microcrystalline cellulose 10.00 10.00 10.00 10.00 10.00 10.00
Ethoxy quinoline 0.01 0.01 0.01 0.01 0.01 0.01
Glycine 2.00 1.60 1.20 0.80 0.40 0.00
L-arginine 0.00 0.40 0.80 1.20 1.60 2.00
Bentonite 3.00 3.00 3.00 3.00 3.00 3.00
Proximate analysis (% Dry basis)

L-arginine 0.87 1.22 1.62 1.96 2.31 2.70
Crude protein 33.64 33.68 33.84 33.34 34.76 34.59
Crude lipid 7.73 7.62 7.61 7.27 7.28 7.23
Ash 5.01 5.02 5.05 5.01 5.1 5.08
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Growth performance and morphological index of juvenile blunt snout bream

fed experimental diets for 8 weeks

K rzesi e, RAEKERMESHERYEARERERNRS

N f )

Arginine % diet  Initial weight (g) Final weight (g) WG (%)* FCR’ SGR (% day™")*  HSI(%)® VI (%)° CF (%)’ PER®

0.87 20.00 + 0.05 6433 £133° 23164825  141+004° 2144004 1134011 1148+125° 2104004 2124007
122 20.08 + 0.03 8292 +411° 321542284 1214009 2564010 1014006 915+071® 216+004 249 +0.19%
162 19.97 + 0.02 88.62 +452° 358141448 | 1.03+004* [272+£005° | 105+022° [680+0587] 2.18+0.04 |2.89 +0.10°
1.96 20.02 + 0.06 8555+ 249 34224401  1114£001® 2654002  1.08+005 |658+054° 2194005 2714003
231 19.96 + 0.05 7782 £ 117 30634+ 756™ 1214003 2504003 [170£0.15°] 1255£120° 2.18£0.04 2.38 4 0.06%
2.70 20.02 4 0.02 7057 £0.02°° 2726+ 797° 1314002 235+£004° |1.744£009°| 1178 +£133° 2204003 220 +0.03°

ERFAF, ALEsAaERERMZE (0.87%) AKEREMERFAARRE, HEIH
NERRRARZ EB2NE, IRUBEREILGNLFEIER, FHREBFHARER.
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Effect of dietary arginine levels on the body composition of juvenile blunt snout bream

fed experimental diets for 8 weeks

HAEIMARK- BRI EREMESE 5, X H k&5 44k w2 KI5
Arginine Moisture Crude protein Crude lipid Ash
% diet (%) (% w.w.) (% w.w.) (% w.w.)
0.87 70.66 + 0.81° 17.43 + 0.542 8.98 + 0.63? 3.51 + 0.19
1.22 70.16 + 0.18P 17.17 + 0.342 9.90 + 0.13% 3.20 + 0.14
1.62 70.14 + 0.54° 17.11 + 0.30° 10.26 + 0.27° 3.28 4+ 0.09
1.96 67.73 + 0.59° 18.82 + 0.19° 10.45 + 0.17° 3.14 + 0.18
2.31 71.37 + 0.40° 17.21 + 0.372 9.00 + 0.152 3.36 + 0.12
2.70 71.99 + 0.44° 17.44 + 0.39° 8.56 + 0.292 3.48 + 0.32
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Fig. 1. Quadratic regression analysis of feed conversion Fig. 2. Quadratic regression analysis of specific growth rate
ratio (FCR) against varying levels of dietary arginine. (SGR, % day—1) against varying levels of dietary arginine
Feed conversion ratio (FCR) = dry feed fed (g) / wet Specific growth rate (SGR) (%0/d) = 100 X [(In(final body
weight gain (Q) weight(g)) - In(initial body weight (g))) / days]

B XEIEHS N, MNEHRRTUEH, BREBRBREBREKFESH 2L 85% (FCR) F1.84% (SGR)



CREGRE5 TR

Effect of dietary arginine levels on the plasma essential amino acids concentration of

\ka,

juvenile blunt snout bream fed experimental diets for 8 weeks

FHIMA A FRRRNARARS A, X Bk @i4)# R0 FEER S BKEH

Arginine % diet

Essential amino acids (EAAs) (mg/L)

Methionine Lysine Threonine Arginine Isoleucine
SR S il VAR i
0.87 872 + 112 56.07 +1.12° 4933 +5.12  2.90 + 0.74? 6.30 + 1.20°%
1.22 11.73 + 1.13*>  53.81 + 047> 47.23 + 9.83 5.43 + 0.732 7.01 + 0.622
1.62 13.21 + 2.10**  49.14 + 0.56*® 50.64 + 594 17.11 +2.05*® 523 4+ 1.31°2
1.96 14.95 + 1.11%* 4647 +2.96%® 40.62 + 3.57 34.31 + 5.71" 6.35 + 1.232
2.31 16.27 + 2.60%® [42.91 + 4.57° 38.53 + 3.07°| 1093 +3.11%°
2.70 17.63 + 1.71>  |41.63 + 1.13*| 45.87 +4.26 | 40.72 +3.10°| 16.13 + 2.63P
Arginine % diet Essential amino acids (EAAs) (mg/L)
Leucine Valine Histidine Tryptophan EXxcess dietary arginine caused
. e e ey, - .
0.87 2311 + 653 1491 + 1.82% 3691 + 9.01* 1251 + 1.90° antagonism between lysine and
1.22 2533 4492 15.02 &+ 1.13%°® 43314563 1422 + 1.43% arginine
1.62 2341+ 253 1223+ 134* 5856 + 3.06°® 16.31 + 1.24%
1.96 27.53 + 162 13.94 4204 5863 +240® 202 + 1.56® S ERBEBRRET 5 EHmE
2.31 2781 +500 2005+ 453® 5632+ 3.76%®> 23.13 +3.21° S S
2.70 3753 +227 2736+377° 6350+620° 2314+ 1.85° @ﬂﬁﬁ@ﬁ@fﬁﬁ%ﬁ
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Fig. 3. Relative expression of TOR
(A), 4E-BP2 (B), S6K1 (C) and IGF-1 (D)
genes of blunt snout bream fed diets with
different arginine levels. Data are

expressed as means with S.E.M., value

0.87 1.22 1.62 1.96 2.31 2.70

Dietary arginine level
(%, dry matter)

with different superscripts are
significantly different (P b 0.05).
Excess dietary arginine has a
negative effect on growth and improved

relative gene expressions of S6K1.

| u HERERRENERE AW,
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0.87 1.22 1.62 1.96 2.31 2.70
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results of the present investigation indicated that dietary arginine levels significantly
Influenced the growth performance , whole body composition (protein and lipid contents).
Meanwhile, dietary arginine levels significantly influenced relative gene expressions of TOR,
IGF-1 and S6K1, which could activate TOR pathway and promote TOR-related protein

synthesis.

KFRERENR, WRHHRMARKPFRIBERN KR, BEHRNERSERFEER
m, FEE, BEARKFREEREELMTOR. IGF-1MS6KIMERFRZR, AEIETORE
B BREIAKFRBRRT MEHEK, REMERXREENEH, SBFNRERNEKESS
AW, &I EBIZRMNEERIIHELED.
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The dietary arginine requirement of juvenile blunt snout bream was estimated to be 1.85%
and 1.84% of diet (5.60% and 5.58% of dietary protein) based on FCR and SGR, which would
be useful in developing essential amino acids balanced diet and promoting the development of

commercial feed formula.

PAFCRFISGRNZEAY, Fifli Bk 2 X R =R =R E 2 78 H A #1.85%F11.84%(H
IR A /5.60%/15.58%0), X— ELBIXTFF & U TR BER S AR SE AL F RS 5 I K
BEFEEER .
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elative expression in liver

R

Relative gene expression of the insulin signaling pathway in the liver.
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In the present study, a high dietary arginine level (2.70%) inhibited the relative expression of
IRS-1, PI3K and Akt, which indicates that high dietary arginine levels result in a negative feedback
mechanism that leads to insulin resistance in the liver of juvenile blunt snout bream.

KRS, EBABRER (2.70%), #MEHEIIRS-1. PIBKFIAKtHIAENRIE, {RFES6K1HRIE,
VIR R RERKFRFAR 5 &S RIEA R REIH, M2 3 ki 4h & i E S X H#Hibt.
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In our study, excess arginine level could decrease plasma insulin contents, and improve plasma
glucose content. The mechanism seems to be different to the mammals at least at the molecular and
insulin level . However, the literature is limited regarding fish, so the underlying mechanisms in fish
are still not clear and further investigation is necessary.

ERMNT AT, SEMBERKFUURRLKRESRSE, REOXEEESE. 20E
DT ACPRBRS K E, ZFLHE SHIASIAR. R, BTNERFIFAAR, #BRINEE
DL HATER, FEE—PHR.
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These results suggest that in the omnivorous blunt snout bream fed with an optimal level of dietary
arginine (1.62%), the liver is capable of strongly regulating the utilization of glucose but is not capable of

ng pyruvate.
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Glucose-6-phosphatase (G6P)
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Therefore, the increase in
plasma glucose content was
caused by gluconeogenesis,

not by glycogenolysis.
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These results indicate that optimal dietary arginine levels heightened the pentose phosphate
pathway, which showed that glucose-6-phosphate is mainly used in the pentose phosphate pathway
to generate NADPH.

XA B RE R S EKPFRBEREE TR ERE, RFEEHE-6-HREER TR
RSB ZRFZHENADPH, S 5RER& .
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FAS and ACC have been shown to be critical to lipogenesis. The relative expression of ACC and FAS was
significantly upregulated in the groups fed with dietary arginine levels of 1.96 and 1.62%, respectively.
Furthermore, TG content was also significantly increased in the group fed with a dietary arginine level of 1.62% .
Arginine can affect lipid metabolism.

FAS. ACCULRTCEERIEEF &, WA LMEEF k%) & KI5 85 & 5.
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Figure 6. Glucose and lipid metabolism signaling pathway.
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Figure 7. Insulin signaling pathway.
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