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8 ¢ ! Kiill (Euphausia superba) EIo| Sprague DawleyAl 3 215 @3 F non-esterified
fatty acid (NEFA), blood urea nitrogen (BUN), creatinine, uric acid @ s sk nzl= JFS
ZAsL7] 9fste] 712AlelE Folgt iR BGEH 7]24lolo] NaF 10 mg 7+ Folgt BFGi-&
H%5to] 10%, 20%, 30%9] krill 228 71_E Alolo] NaF 10 mg 4+ FoI% KMF10w, KMF20
o, KMF30, 57149 G2 Uiro] 537 ARSSE At 31F 2] NEFASF BUN, creatinine 5%
£ krill 29 F92<¢] KMF10%, KMF20<#, KMF30wollA BFGHoh foldoz Zhagt Avrt
ZE o™, uric acid FxolA] KMF10#2 BEGEY #214 Zol7t gldloy, KMF20+ KMF30
oA FojH o sk rH(p0.05). E3F AsiE skollA F Zw(T-Ca) +7+e] 792 ztol7t ¢l
+ Aoz WHEHUAN kill BH el mhet S7FskA o™ (p<0.05), AP FEw krill meal ol

2 Hol= gl Aoz ettt whiabA, krill B4 NEFA % BUN, creatinine, uric acid =% 7J
Aol a7t Qe ZAor AtmHch
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Abstract : The aim of this study was to investigate the hematology and serum chemistry values
on Sprague-Dawley rats, used krill (Fuphausia superba) meal diet and sodium fluoride (NaF) for 5
weeks. Seven—week—old male rats were divided into five groups and fed experimental diets
containing three krill meal contents, administrated orally 10 mg of NaF, basal diet group (BG),
basal diet plus 10 mg of NaF group (BFG), 10.0% krill meal plus 10 mg of NaF group (KMF10),
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20.0% krill meal plus 10 mg of NaF group (KMF20), and 30.0% krill meal plus 10 mg of NaF
group (KMF30). Concentrations of non-—esterified fatty acid (NEFA), blood urea nitrogen (BUN),
creatinine in sera were significantly lower in the KMF10, KMF20, KMF30 than BFG (p<0.05). In
uric acid concentration KMF10 showed no significant difference with the BFG group, was
significantly lower than KMF20 and KMF30 (p<0.05). Total calcium (T—-Ca) concentrations was all
observed to be no significant difference, was increased with krill meal content (p<0.05). Phosphorus
(Pi) concentration was no change in the content of krill meal. Accordingly, krill meal was

considered to be effective in improving NEFA and BUN, creatinine, uric acid concentration.
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Krill (Euphausia superba), Non—esterified fatty acid (NEFA), Creatinine,
Blood urea nitrogen (BUN), Electrolyte

| =

tH14-16]. @HliFlA o8lss 2 H(Euphausia
superba)- FE e kb DHA
(docosahexaenoic acid), EPA (eicosapentaenoic
acid)@t &2 u|7}-3 234t 2 1] o] o
SrrEle] glo] miEf AR Aeo=m @2 I
ASE QAcH17-19]. =S I TR
= XA WA, ASAM, FHAE
o AIyA Hdte] aitHo|H[20], FF
cholesterol®} triacylglycerol #5}te} Y7]%5 FFAL,
A9, HA4ge] difoz aadolets AT 4
Wt BaEy QIoH21-23]. 28y AP, |
Az Yx2E B4 59 BA wfjRo A&
M2 ofede AoIrt24,25]. olell, & A=
38 B8 Ariet Ao] gof E NaF A5
27t &Fe] €34 NEFA, BUN, creatinine,
uric acid F= Asfdo] ojwet JFS vA|=
7kl tigt 712H ZAFE AASH

21, M=z

2 Ao AMGH krill 2E2 AH4Abshy
S REE FAUAXAX T AH AL Aol
AR-g-5FATE.
22 H¥ SE

B AF 200£10 g9l 75HE  Sprague
DawleyAl =3 dF(DAEHAN BIOLINK Co.,

- 849 -



Krill 23 &

Vol. 35, No. 3 (2018)

LTD, Chungcheongbukdo, Korea)& 7% &71&
(Ottogi, soybean oil, Gyonggido, Korea)&
Sk 712402 15U oH] ARgSto] 234
71 & Yy (randomized complete block
design)ofl &Jall 6ut]4 592 metabolic cage
(JD-C-T71, Jeongdo, Korea)oll Uro] 557t 4
A Agshgoh AY ARSAe 2 20£1TC 9
FE 50£10%E 4ASHA FAAHL, FHA
12417K(7:00~19:00) F712 Zatlct26]. <]
HARS 2 AdAs 5 FE4Ade 4tdiche

EEA35 53] 0]95] 9] ?‘_(PNU 2012-0004) =+
Jd'a] A5 stoll AAIE U

2.3. MOIZM U MEHZ

Aojzx4 9 AHAEFES Table 13 Zrh 7|2
AolE AFHAIZ tx(contro) Q! BGt, 7124
ol NaF 10 mg¥ A+ FoIst BFGY 10%,
20%, 30% krill &% 7t Alole] NaF 10 mg
A A Bt KMF10w, KMF20+, KMF30+

NaF Eof7} 315]2] BUN % Creatinine s=of vz 93 3

3,000cyclez 20
) el et

2.5, Non-—esterified fatty acid (NEFA)
o] Maf
NEFA s+ a4aWo os) 24" =48
A9F(SICDIA  NEFAZYME,  Eiken, Tokyo,
Japan)2 2 AJs}sHEA7](Hitachi 7150, Tokyo,
Japan)& AM&ste] B4ttt

2.6. Blood urea nitrogen (BUN) SE2| Hg

BUN:2 &xwo] s ZAE  AlF(Eiken,
Tokyo, Japan)©e2 A3}sHEA7](Hitachi 7150,
Tokyo, Japan)2 745ttt

2.7 Creatinine SE°o| Ma¥

Creatinine> Jaffe reaction®o]l 23] ZAH
A 9F(Eiken, Tokyo, Japan)o2Z AJstelEA7]
(Hitachi 7150, Tokyo, Japan)oll ©|ate] A=ks}
At

2.8, Uric acid SE°| ¥
g4 S uric acid?] %@% aae] ofsh

Table 1. Compositions of experimental diet and groups (%)

Ingredient Group”

BG BFG KMF10 KMF20 KMEF30
Casein 22.00 22.00 14.10 6.20 1.50
Corn starch 50.95 50.95 48.85 46.75 41.45
Sucrose 10.00 10.00 10.00 10.00 10.00
Cellulose 5.00 5.00 5.00 5.00 5.00
Mineral mix? 3.50 3.50 3.50 3.50 3.50
Vitamin mix” 1.00 1.00 1.00 1.00 1.00
Soybean oil 7.00 7.00 7.00 7.00 7.00
L-systine 0.30 0.30 0.30 0.30 0.30
Choline bitartrate 0.25 0.25 0.25 0.25 0.25
Krill meal - - 10.00 20.00 30.00
NaF? - 10 mg 10 mg 10 mg 10 mg
Total 100.00 100.00 100.00 100.00 100.00

YBG is basal diet (control), BFG is basal diet + NaF 10 mg, KMF10 is 10.0% krill meal +
NaF 10 mg , KF20 is 20.0% krill meal + NaF 10 mg, KF30 is 30.0% krill meal + NaF 10 mg.
?According to AIN-93G diet composition. YAIN-93G-VX vitamin mixture (MP Biomedicals,

LLC, Illkirch, France). “p.o. injection.
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ZAE A9 (Eiken, Tokyo, Japan)& ©]-&3}]
AyslehRA 7] (Hitachi 7150, Tokyo, Japan)& At
&5to] B4kt

AgAEHe R Qe NN FHES =
3+ ¥ total calcium (T-Ca), phosphorus (Pi)2]
-2 ion selective electrode methodel <]t
electrolyte analyzer (Easylyte—Plus, USA)E A}

goto] 235t

2,10, S M|
=4 Ao BAARE Add F BoA|e
FHAAE A4S, #3HY] FoEY Apol=
one-way ANOVAR 24 3t 7 p<0.05 5o
4] Duncan's multiple range testol] ¢Jste] Zb A
At 7He] Folds HEskh BAA ] g
n2=8 IBM SPSS statistic ver. 225 AR5}

k.

3. @At ¢ nF

3.1. Non—esterified fatty acid (NEFA) S&E
712 Aolg Fofgt tixwel BGE¥ NaF 10
mg A 77 T3t BFGE, NaF 10 mg A+
Fol 9 kill S H7IRE Aol JAT
KMF10w, KMF20+%, KMF30=e] ¢lolA 557F
2183 815 9] non-—esterified fatty acid (NEFA)
o] Tk« Fig. 13 gtk BFGol4 NEFA9|
BT 3247449 uEg/LE ThE Fof H& &
o1& zpolg Holw 7Pt w2 Ayt Yehgtt
(p<0.05), BGT 312.5+5.6 uEq/L, krill 2%
A KMF10+ 312.7+5.2 ¢Eq/L, KMF20
o 312.844.7 uEq/L, KMF30% 309.5+4.9 u
Eq/Le2 BFGE-Z A9t ymz] FoAe] &
o]FQl Aol Gl AR FEEUTH(p0.05).
@7 NEFA =& <led A4 S7F A WF
Az oA FEEo] AL} At
2 FH| ZoflE opletal HIghS Zefisto] o]
T Hole WA F shR ARgEI Qi
[27,28]. ool 2 AYA kiill E 2ol
NEFA  &=7F kil % HFHZKMFI0,
KMF20, KMF30)ol4] 712 Zlojo] NaF& 7+
Foigt BFGRET Ve Ay 9 229l BGH
$Fo7 PHEo] NaFZ QIgt €% NEFA %
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g. 1. Effects of krill (Euphausia superba) meal

and NaF on concentration of non-
esterified fatty acid (NEFA) in serum
of rats fed the experimental diets for 5
weeks.
YThe values are
deviation (17=6). Bars with the different
letters  are  significantly  different
(p€0.05) by Duncan's multiple range
tests.

means * standard

3.2, Blood urea nitrogen (BUN) ST

2139l @3 Blood urea nitrogen (BUN)Q| &
L= Fig. 2o Yelfidoh E 9 % BUN
=l AAH(11.6~20.2 mg/dL)E YERe
mM[29], 7]& 2Alo]o] NaF& A FoI¢t BFGH
o Ae] BUN s&+ 157+0.9 mg/dLZ F4
2lolE Holw 7P =9a1(p<0.05), HET]
BGxt 14.6+0.8 mg/dlL, KMF10« 14.0+0.6
mg/dL, KMF20w+ 13.7+0.7 mg/dL, KMF309°]
T 13.7+0.8 mg/dL 202 krill % HHT
7he] §el4 ol f19loL} BEGRIE o)
o7 e AWE BAHp<0.05). Aronson 5
[30]9] ¢AtollA A1 715 o2 QIgh v A
4 ARA Fzte] AFFES BUN ko wistz
dzst £ e Aoy Hisiyon, BUNS Al
715l Aozt st Fotste] A4 71E
o] 1B o]gEE AR A QItH31lL

3.3. Creatinine ST

A F9| creatinine®] T+ Fig. 37 Zth
RE 9 A creatinine2 AAE(0.2~0.9
mg/dL)Z YWERFo™[29], 7]& 2]o]o] NaF 10
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Fig. 2. Effects of krill (Fuphausia superba) meal
and NaF on concentration of blood
urea nitrogen (BUN) in serum of rats
fed the experimental diets for 5 weeks.
UThe wvalues are means=standard
deviation (7=6). Bars with the different
letters  are  significantly  different
(p€0.05) by Duncan’s multiple range
tests.

m; % AT Eolst BFGolA] creatinine?]
= 0.684£0.01 mg/dLZ o2 H]s| 11--47‘4
o7 = YERELH(p<0.05), HEE! BGH

0.65£0.01 mg/dD)a  krill & AHHES
KMF10+(0.66+0.01 mg/dL), KMF20+
(0.65£0.01  mg/dL), KMF30%(0.65+0.01

mg/dL) Aolel §914 Rolsh g Ao U
EPATHp<0.05). Creatinine2 % ol &4t
L creatineo|A A7|= Bz BUNI 7 4l
& 7159 AEE olgHW  AlV]sHEAA
creatinine?] ST AFSSitty el A QIth32].

3.4. Uric acid Sk

33 93 F9 uric acid®] X Fig. 49
UetSItt. NaF 10 mgs A+ Fojste] 7]1&2
AlolE Fogt BFGEOlA uric acid9] k&
0.94+0.01 mg/dL, KMF10+©°] 0.94+0.02
mg/dLZ o2 krill B Foigto] vls] &4
o2 = Yerdom(p<0.05), 718 AolE J9
3k BGE  0.93+0.01 mg/dL, KMF20<
091£0.01 mg/dL, KMF30< 0.91+0.01
mg/dL =02 TEE It Uric acid2 AWolA
DNA F&A|9] tjapstEolw &4tst 282 o
= f9g 7lEel AR @ gEE Az

T

Fig. 3. Effects of krill (Euphausia superba) meal
and NaF on concentration of creatinine

in serum of rats fed the experimental

—

diets for 5 weeks.

UThe values are means+standard
deviation (7=6). Bars with the different
letters  are  significantly  different
(p<0.05) by Duncan’s multiple range
tests.

SAE AFste] W 75 FlE fEste A
oz og#zx Yri33]. TLAEZEL I=E uric
acide] S7t=2 Qs LA, F7F a]ldE o

[e]

2 7hA] @Qlo] ARt Eﬂﬁﬁﬂi A7l

i
)

(mg/dL) [
5 095 abl)
£
E 080
-
-
=
w 065
=
£
D 0.50
KMF10 KMF20 KMF30
Group
Fig. 4. Effects of krill (Euphausia superba) meal

and NaF on concentration of uric acid
in serum of rats fed the experimental
diets for 5 weeks.

UThe values are means+standard
deviation (17=6). Bars with the different
letters  are  significantly  different
(p€0.05) by Duncan's multiple range
tests.
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2 QI8) uric acid7b HAEA] gol WAst= A
oz I QUrH34]. ESH E= uric acid9] $
F2 1EY 9 AR T2 AEEA Ag
T #AEGE Aoz BEuEo|QIrH35]. mht
A2 AR Z 20% 2 30% kiill 2EE A
715 Aol 31H ol A uric acid Haol I
= = AR YET

3.5, MalilE s

g3 F9o M L= Table 29 Attt o
ZQl BGHY total calcium (T-Ca) &=
13.37£0.91 mEq/LE & of "] Folde
2 Zole= gdoy B =A yvEReH
(p€0.05), BFG++ 12.55+1.20 mEq/L, KMF10
o 12.85+£0.49 mEq/L, KMF20+ 12.95+0.21
mEq/L, KMF30+ 13.20+0.57 mEq/L22 NaF
10 mg A+ T oA krill 28 o] ot
2 Az} T-Ca®l FE7t EolAl= Ado=z
gt EE AP)DS KMF20:+ 9.35+0.64
mEq/LZ BGxt(11.13+0.96 mEq/L), KMF30<
(11.10£0.28 mEq/L), KMF10+(10.70+0.71
mEq/D)el H3l §odez w2 Autz eyt
o BFGH#OlA9 Pi sEE  10.17£0.51
mEq/L2 & F=7 f94<l zo7t gl A
o7 TEEIH(p0.05). WAPAH Astekat=
TG Z 7o iolo g Qs olAteld
Ab Zofi7h iAot AR o R Pt &

Table 2. Effects of krill (Euphausia superba)
and NaFon electrolyte in serum of
rats fed the experimental diets for

5 weeks (mEq/L)
Group T-Ca Pi
BG 13.374£0.91*Y  11.13£0.96"
BFG 12.55+1.20° 10.18+0.51%
KMF10 12.85+0.49° 10.70+0.71°
KMF20 12.95+0.21° 9.35+0.64°
KMF30 13.20+0.57° 11.10£0.28°

UThe values are meanststandard deviation
(7=6). Values with the different letters in the
same column are significantly different
(p<0.05) by Duncan's multiple range tests.
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o] £ AgelH T A3

Krill (Euphausia superba) E%o] Sprague
Dawleydl 47 3F @3 F non-—esterified
fatty acid (NEFA), blood urea nitrogen (BUN),
creatinine, uric acid ¥ ZHdA Hkof m|X|E=
FF= ZAE7] flote] Z[EA0]E Fofdt tix
2! BGH# 7|24 0] NaF 10 mg A+ 5
ot BFGT-2 H|EStY 10%, 20%, 30%9] krill
EEE At 4olofl NaF 10 mg A+ Fogt
KMF10%, KMF20i, KMF30:2, 571A19] 4]o]
TOE o] 557 ARSSte] 2 AEE 5ta
t}. 8Fe] NEFA®} BUN, creatinine &E+=
krill 2% Fo#9 KMF10+, KMF20,
KMF30ollAl BFG#ET fojdoz At 4
7 BEE R OH, uric acid FEoA KMF10
& BFGEH o2 Apol7h glalont, KMF20
w3 KMF30ZolA  foldow  Fastqlct
(p<0.05). EZF HfE FZJA total calcium
(T-Ca)& 7+ F3toll 914 zpol7t gl ZoR
TEEAAG keill 2 ke o= F7lekele
(p<0.05), AP) e krill BT o] w2
Hete gle Aoz yeidth olof wef, kiill
Hake NEFA 92 BUN, creatinine, uric acid
T JfMdef 53t 9l AeR weHr
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