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2] = o](Dicentrarchus labrax)dll 6 F%<¢F o] E3H AR ES Fo|3t o

% (ceruloplasmin, myeloperoxidase and nitric oxide)& YElW oW 13 S-A

re|glofel] digh dF &3 28 Aol ayom foldt IS WA Fgkom Ao
Al

h8Y [}

A

= z2ar]e & 7S 49 ddEods Haad @t 249 €4 EY
osHAl S 7HE A vk (Henry -5)

of M 77w} A 2= (Caenorhabditis elegans) S AF&3Fo] Atal ~Eg A~ 2L AEo =Ho] st
Aol 3k Tenebrio molitor F& %9 &S XAg A "}ﬁr ’\Eﬂﬂ*gr X}ﬂ
= st Aol fFeldd a3E YeErWal, C. elegans®] ¥ Wy Ho

AGA AT, S T. molitorg Foid oAl A 2= -r7} WTJ Ho = %7}6}&’1
3L, hsp-16.2, sop-32] wd o] upregulation¥ 1t} (Won %)

o rx %

F7 37 47l Sprague-Dawley A =olA 527 2" Tenebrio molitor %2 A4 =}
S 23S ofvbd SA S HUeE A3 AMgE, A As 2 AL &4 A
A=, k3, o 5l dA shet AAL SebEAN 22 A AL %}i'ﬂ?—ﬂ WEs XSS =4
7Fll A Eolgk wo]l ¢l o™, NOAEL (No Observed Adverse Effect Level)©] 47,
47l BF 3000 mg/kg/days Z sk A3E dERATHHan )

o
—
-

FZ23 9FA Sprague-Dawley #FE=o]A] 289 &
Tenebrio molitor 3¢ &4 Ax &%29 4
Eddo] fEyd e fFHHo=E dAsHH] &k

Wabrh e 2okt (Han 5)

, 300, 1000 % 3000 mg/kg/day=
g3k e ol =42 Prhg Az
Yo B3Pl F Rols @Ay

>9;
i
2
2
off
i
)
BN
)

T2 % A Sprague-Dawley T. molitor larvae (fdTML)¢] A

ol
i
Q,

A AL s ofwtA =AL HULEy] 9 Tenebrio molitor (T. molitor) O,
300, 1000 2 3000 mg/kg/daye] =0z 907t A FHFoIs o] AMYE, AN A AT
L A7 FA, oA AAE, b, AW A ddst dF shsk HAE Sk &, ,71:;‘—1 3
g HAAF 2 dEEr] wes Z3E 54 JUEEh A S, AW AR ddE 2 9
shst AL FoF AN 22 ¥ A e dd27] dksolA ([dTML #d 23e ¢l
. A8Ado=m B A7y Add =z stollA fdTMLel gk NOAEL (No Observed
Adverse Effect Level)o] # 2] ¥ 25 3000 mg / kg / days Z¥sl= Ae= Z2H

T. molitor %2 2 Ax w9 Fd A3 v Fo] 545 Frhetr] ffste] A
HE, A A4S, AA B 71 B, s AR ks, 2 HAL, e, 44 8t
AAE AR A3 @ 27 #Hy HJAE AAL T, molitor %52 WYs 399 24L& A
2 A W 54 A Aol 2R Eddo] i A e fAdeE T
AokA] gdokom, 28 A A Fo F A oW vjrf WMo X aet e W)
Aol #EEA e AEX SR T. molitor 759 54 Ax 29 g9 A9
27 stellAd SD =4 FAo JdY EFolA 3 =4l glem NOAEL (No Observed

Adverse Effect Level)e] 3000 mg / kg / day® =4

-2 -



O AP % A

el A T. molitor %59 & A JA4 2 3 H|7k g5 2ASH]
#35kod A " 5;% Ho Hgk P=o] T. molitor (TME)E 0, 300, 1000 % 3000
mg/kg/daye] &Ho® 7§

TFEHE Ay wA S Hel FHAoA EEo] b AT ERE
oz} oLyt Eﬂ olE Bl dptd EfX ofujy A B4 FAE EHHOR A ARG
= e A T. molitor 75 FE=o] AF RFAZ Fof 2 o & vvk g7 3l
vk A2 A=A 9] 7ol ea Al

Tenebrio molitor frZ°] $FH SAE A5 vA&= TS

Holg] (Ross 708)°] Tm meal (v‘i’—%)% 50, 100, 150ge] &=o= 53 U7k
growth performance, gut morphology, %284 HALS A A%k 5
AHAE S7F A71E AT AbR AAFS S7FekAR Al 289 F dH
FFe HAERE e Gl O AF T F UdeS AARE I TM AR o

#H3Fe] haematochemical parameters, carcass traits, histological findingsol+= 9 &S

S e A =dS sAHSL, S Azt
()

S U gIForH 3 FXa ¥ 3 &
i J

weaning pig® d&%E, &2 2stE 2 dAdEA FH g AdEZE mealworm %
o] TS xAet7] 98 120 vle] weaning pig (28 + 3 & % 804 + 0.08kg)el] &
mealworm< weaning pig At&°l 0, 1.5, 3.0, 45, 6.0 %2 =2 &35t FoJste], |
%, ADG, ADFI, Al A#H%, dry matter, cude protein® nitrogen retention,
digestibility, BUN, <™ {FAAAAR, IgA, IgG s A3 23y, dxd
mealworm® A3 FFo] S7Fste] wel A%, average daily gain (ADG), average daily
feed intake (ADFI) @A, AA A7 7Hs< AN S S/t AEFS Holy,
mealworm 413 0] S7HE4E dry matter?t crude protein®] nitrogen retention3}
digestibility =7}t @ osta Zwol A AZYE mealworm A3 7+ 57}@01] w2} BUN 7+
29k AdEdFAI gAY ST #FEEH o, IgA B IgG wRAE Fed Aol
5. weaning pig A wolA HAZH mealwormS 6%7FA HEFdH WIHESo] R o
e WA A gowA A dFanistEo] FAH.

O AA7IsAF old A &% 7Iede 7I A5y AES AREste] A=k X
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=
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EW= 71

o

=

92 350l 31.8%= 7Hd Wkt olo] W
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=
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Aol AgRE7] £

Al OF
-
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[}
A% A=

1(26.6%), A2 AZS0(14.7%)=0 Ao, A&

1
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Aow gl Ho gl
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=
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AAE ] dom, AFHorE Jdi 28F, 7l HE 56522 (2014.02¢ 7]+)

’

= AR gAY 7971, WE/w 7] 50

[N A
ML
i)
2
pass
2
I

off ofy =
N
-~
ol
&2
S
0,
Ozi 0.
i
(o,
il

AR SAFL dfEae e AR EHEY Dol e AARe|: A 3
Mol 2AT Brh D AF WA AT PEspe] T AYISAE ABAF L B
Aol Foh7k B k. mebd ABVSAE V154 kel Baw Gvd Ay F
Aol ATt AsHoz "estd, Byl UES Ao FAR £ U= A4
g A7t Basy

=9 7# o 2 A 43
S-gvete] ARV TAE §A8 ARE st e deEte v, 4§49, F
=, Myt &5 S0l dow, o] F M FAGE Ales dEo ‘EFRUAEAE GO

n) 9] 7o &= Nutritional Labeling and Education Act (NLEA), Dietary Supplement
Health and Education Act (DSHEA) 5 ¥ fAol wel AolnF8AF Jee 14
7152 ES st Qo™ Food and Drug Administration Modernization
Act(FDAMA)W ol we} A= d474 %% A (health claim)oll tig 37 2 w2 5=

st gk,

Qre getete] Ams b FAS) BAFA FEEHES AAAGY 57
BAg HEos TR 9511 Uk AFFAY #A RAVNSAEAE(G S
¥, SARAEAE) 5 B F40 Aok

92 Nutrition and health claims (Regulation (EC) No 1924/2006), General food
law(Regulation (EC) No 178/2002), Food supplement directive (Directive (EC)
2002/46) & #H Aol wel AW LTS HAl, ool A1 Al V)

B} AAAREA 59 ARFFFEA (health claim)E £933kaL gk

Yttt += Natural Health Products Regulation, Food and Drug Regulation,
NutritionLabelling Regulation 5l w2} NHP(Natural Health Products)® <% 9
om AW AZAE S g Vs ds A 7 §la, SRS Az EA = A3
A Ae FHFH e uAY A5 o] AHEE 4 vk vwt NHP+= ® g3

ES
714, Zmute] Q g ofm] At} A S dm ek §8S sk

M

e
4
it

’

ST AFEQETA (Australia New Zealand Food Standards) % Therapeutics

Goods Actell wek =ulel gy A7 eAEFe ds B9 o (Complementary

medicine) /@ o2 QA Qo Aty FFo AGRFZEA= HERY, F714,
]

71EE (Aol s, A, did 5 Soll ekl FFLTeHAISE VB s EA O S

_5_
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24 % Ao

Vancomycin HCI (1 g, CJ healthcare., Korea)< it
= 5 mlkgo® B3 U A & gFom el

" WRIO]
HIOOIM MY = 17

(g R0jo|NBAE)

1Hiol(1 g SN x 10 / 7HE L
BROIYE A F O B A Bl A

i,
o
AC)
1>
o2
&
3

I

o] 400 mg/kgo

% o
o

HO L

HO™ 0

H,N o
ane) FH FEESS FEIT PHES dxHo EH7IE £ o) 2 500 goll 70
% W eSS 10w 91, AolA 244 3F HA] ste] FEEGTh FF Fol A= &
H AE §F FEES 94A(whatman No.1)E °]&3le] A2 s th. s = (ratary
evaporator N-1200, Eyela, Japan)< 3dto] ol&t&S A At HF F3 1 L7} HES g

T ARZ ARSI T o] W HF F=s 05 g/mloltt

g3 dinp B2 500 goll 70 % HE olHLS 1095 ¥,
Z3IAUTh FEF Fol AR IH AS F F



A8 stA Tt s S (rotary evaporator N-1200, Eyela, Japan)= 3}o] o &t&S A A3taL
A FO7F 1 L7 S5 3 & Al52 ARESAY. o] W HFE s%=+ 0.5 g/mlo|th,

zolsl b ETE) 4G, M LS 11 Sk olu Aol A T
=t vo] 4PS sout, dvhe] W& wolw MM 11
Q1 T} FF AolE Holx o}, miolsh HHEFES LIE MHF TS AEHoR

- TBARS assay kit(Sta-330, Cell Biolabs, Inc.), Total Glutathione assay kit (Sta-312, Cell
Biolabs, Inc.)Z A}g3tith. Terminal deoxynucleotidyl transferase dUTP nick end
labeling (TUNEL)S 3171938l In situ cell death detection kit (POD, cat# 684 817 910,
Roche)E A3} 3, primary antibody® Tumor necrosis factor alpha (TNF-a;ab66579
,Abcam), N-Acetyl-B-D-Glucosaminidase (NAGLU; ab214671, Abcam)E A}-&3}% a1,
ABC-HRP kit (peroxidase, Rabbit IgG; PK6101, Vector Laboratories)E A& 3} t}.

O B2 wd @ A

- 367}2] male Sprague Dawley rat (5F%, 2F180-200 g)= 1Y B¢t <=3} 3 & Agor

o3 Zol S U] FoJstdth dE2a(n=8); 27Y ¢ THTE 3]

Ak 3 FoF salines B W FAFSF U Vancomycin £ (n=9); 254 B¢t E=HF
BT shar, mpA e 3 < S
W FAEEATY i) F4HFEFE+vancomycin Tl (n=9), i) £ L v} F

& +vancomycin'Fol it (n=9); 257 &t s FA —Zr%%ﬂr 2ol 3ok =4
“oES 10 mkglo 2 AFFolstal, mpA Y 39 F<F vancomycing FoI=d Fol 14]
T 57 Ul FAeoh

5<9F 400 mg/kge] vancomycin
A

o r}o{ o rulru
ot
f



]

T

ke
T

- A5

AR

ol

15

SESDE

Z

(

1

o + ¥tz etolil 400 me/kg FAHFAL
NAl WA A5E 27 AR Fo5)

L yzotol

o + gkzolo|2l 400 me/keg S UFA}
Fo, o)

MIGE}

o + gtzoeldl 400 me/kg S HFAR
[¢)

Fel 3000 rpm, 154 &<t

°©

s

& A9 Institutional Animal Care and Use Committee(IACUC)] A
(e}

ARZ &8
THEUIACUC 17-01).

oA 4

=

12 h light/dark cycle, 22 + 2T 2%

7]
o)

}

0
yad

o

-80Cel H¥*

i

1
H

7] 4]

3l

S
T
S

=l commercial food (Purina Inc., Gyeonggi-Do, Korea)<}

(Day)
L3

ol

9

Tor

—_—
o

A

aspartate

fol AN A
(ALT),

°©

& At

te]l Blood urea nitrogen
[e)

1 -80 Col d# Tt}

3

<]

I3

9
ZA
—

°]-&

=

=

+o]

°

o

=
A1

Serum

=

alanine aminotransferase
=1

3l

9

Fod
AE 9

°

°]&
A

A

[e]
=
[€)

MDA, Total glutathione assay

2171
(BUN), creatinine (Cr)= 54 Zol A Ak 317] 7]

Serum

e}
T

1
913

aminotransferase (AST),
}ol 3 umE section

=

=

s 10 % formalinil &

A
DH [e)

=

=

Ay
fn 5N

-

41
7%
53

3|
S|

O ALT, AST, BUN, Cr¢ 574



- Hematoxylin and eosin®@* H&E =453 @A71715 Al&ste] Adaloz saads =2l

T, 43E 34, hematoxylin & G4, IN HCl &5, 0.15 % dEYolg A3} eosin Al
XA G dae g5, Add FHAFE A3 Renal injuryE B 7FsH7]1 918 scoringl
S modifydte] HW3EATE. Renal injury: 213329 tubular dilation, tubular cell
desquamation, tubular vacuolation, interstitial inflammation, interstitial edema, cast& U}

23 o] At Hrsksk ol 0=none, 1=foci, 2=moderate, 3=severe

[e)
=

- A1 9o 7|AYE 1] 9% PASHAE xylenes o] &3 gty 43 &S o] &3
55 AH 05 % periodic acid= AFstAIZl - schiff Alefo = WA, o Galo =

+ Harris hematoxyling 3} th.

O TUNEL assay

- Al #TAef ¢li= proximal tubule cell®] apoptosisE E.7] $3&] Terminal deoxynucleotidyl
transferase dUTP nick end labeling (TUNEL)S Z&&tict. st A 3k A4S i
g A AR & FUA B2 99 01 % trypsin in 1x PBS (pH 7.4)& 37T, 10%
59t incubationd}Sith WA Z A4S 98] 3 % HoO, in methanolZ 224 30% &
¢F incubationd ¥ enzyme solution® label solutiong &3&slo] EF3 & 37T A 14
b &9t incubationd} 3, convert PODE Y il 37ColA 30 &<t incubationd} At} Al
7+3lst7] el 71 d 2 3,3-diaminobenzidine tetrahydrochlorides A}-83t91a g o s

Harris hematoxyling AF-&3}31 T}

e

op

- TUNEL positive cell counting= 3}¢] scoringS %3} t}2.

A o2 4008 = 57] A]ok
£ ##3sFe] TUNEL positive cellS countingdte] 2 A o] 7j4E

2 MR shol vt

A
#237] §)8] Tumor necrosis factor alpha (TNF-a) ™ A

- AFI A 435S = 23
stk FUA 2EgS 9al 01 % trypsine®E 37C, 308 =<t incubationdtsdar, W elA
AN AAE Y3l 3 % HyOs in methanol® A 204 30% &<t incubationd}l i, H|E

o] & Wk S &) 3 % bovine serum albumin in 1.5 % normal goat serum in 1x
PBS (pH 74)% 224 1A7F &<t incubationdt$d L, 1282 TNF-a(1:200 in 3 %
bovine serum albumin in 1.5 % normal goat serum in 1x PBS (pH 7.4; ab66579, abcam)
2 A}83lo] 4T, overnightS & a1, 2x3FA= biotinylated goat anti-rabbit IgG=
ALoA 308 E<  incubationd} L, 3,3-diaminobenzidine tetrahydrochloride ®
visualizationd} 93 th. x4 A © & Harris hematoxyline AF&3} 31t}

- A1#9] proximal tubule?] €42 ##3L7] 98] N-Acetyl-B-D-Glucosaminidase (NAG)

S AYPstgh FUdA F&S 98] microwaveE AE3Ee] low poweroll A 10+

4

o} 1x citrate buffer (pH 6.4)¢} 37 boiling3 ¥ microwave$tol A 30% &<t cooling
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5 93 05 % H.O, in methanolZ 2A-2o]A 30% St
incubationd}$ a1, H|Eo]4 WkS AS 98] 3 % bovine serum albumin in 15 %
normal goat serum in 1x PBS (pH 74)2 A4 20% =<t incubationd} iz, 1234
Z NAGLU (1:2000 in 3% bovine serum albumin in 1.5 % normal goat serum in 1x
PBS(pH 7.4); ab217671, abcam)E AF-&3}e] 4T, 30 &<t incubationd} 1L, 2xF3HA| =
biotinylated goat anti-rabbit IgGE AF&3dte] A -2o|Al 30 &<t incubationd}$ L,
3,3-diaminobenzidine tetrahydrochloride®  visualizationd}1th. WZIAM o2 Harris
hematoxyline A}-8-3} 9 o},

O MDA, Total GSHZ 74

]

Lipid peroxidatione =7 3l7] 93] MDA kit (sta-330, Cell Biolabs, INC.)S A}-&3}o] %
gttt 279 MDAE =437 98] 100 mg/ml in 1x PBS (pH 74)= Z3F S
homogenizations}e] 4C, 10,000 g, 5% &< centrifugedte] 600 ul supernante] 6 ul 100x
BHTE #7Fst3i o —rﬁ TAS 98l 80T H stk MDA standard®lsample] 100
ul SDS lysis solutioneS 3 7}8}% 3L, thoroughly mix3dt ¥ room temperature®] ] 5% &<t
incubation 3t ¥ standard®} sampleol] 250 ul Thiobarbituric acid(TBA) reagentE %7}
3k & 95T, 60% B¢t air dry ovenolA incubationd}it}h. Ice $olA Aoz 58I
cooling®dr % 3000 rpm, 15% -&<F sample= centrifuged} 33t Hemoglobin¥} hemoglobin
9] derivatives®] interferenceS 7] 9] 300 ul®] FZ=dS ttE Eppendorf tubeo] Y il
300 ul n-buthanold 73t ¥ vigorously vortexZ 1% ¢+ 3 F 10,000 g, 5% <t
centrifuged} A th. 96 well plate®] standard®} sample?] 35S 200 ul® ¥l 532 nmol
A FREE SASSH

Antioxidant enzymes= =74 3}7] 98] Total glutathione(GSH)S %‘ 3}tk Total GSH
= 5437l 918 GSH kit (sta-312, Cell Biolabs INC.)E A}F8-3F%1aL, 2249 Total GSH
S Z437] 98] 50 mg ZF 500 ul 5 % MPAS ¥ homogenizationffi S 47,
12,000 rpm, 15% &St centrifugeste] 5 dS FAd A&t 96 well plated] 25 ul
1x glutathione reductase solutione %3l 25 ul 1x NADPH solutione %78ttt z2Hz} 9]
wellel 100 ul glutathione standard®} samples % 3l thoroughly mix3dt&th. 50 ul 1x
chromogeng #71et & Z A mixst SA] 405 nmolA FHES 18 402 10% 5ot
ZAstAtt. 22 MDA+ 1 mg/ml Bovine serum albuming standard® A}-&35}o]
Bradford assay® @4 =S sto] ALl sioh

Ju fUl

2E folEH+ mean * SEZE YERAT. EASHY A4S &) SPSS Z =13 (Version
0; SPSS Inc., USA)S Alg3te] ANOVAE 33 & AEZEAMow [SDE F33Y
ok p#at2 0.057| o2 FAIEA FoAdS YERU AT

AT+2a3
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6
W wkmlo] Aol A A FASE FUTA fFelHow F

- diEw s 7bet i oL,
sobol AT v P u) maohst maoh+vhTAM PhdE FFE nack
a9 6 driFAek A
A=
AT L
i 0-008 ‘
’ 0.007 - =
2.0 * 0-006
i 6 = 0.005 -
i = 0-004 -
1.0 - 5 0.003
0.002 -
0311 0.001 -
0.0 - : : : 0.000 : . ,
fz2F $Eno]lAdF Lo lidof+FulE dxF  gFooldF ixelF 2icf+3lo2
Values are mean + SEM of 8 to 10 rats per group. *p<0.05 compared to control.
O 84 & axo W24 1)
- 715 S vkl XY ALTS AST A zwh mwslls u wavho] AE e A
adtt A4S BQI, wartol AT v PS u) wao)st JaofrairhTl A F7et
RS HAY

O]E]- =l asc] Cr é

4:
k]
B~
2
+
o
o
i)
=
)
2=
KU
o
=)
o
>,

a9 7 Serum®.® 743 ALT, AST, BUN % Cr 23

ALT AST
50 160
140 -
40 - 120
30 - R
= S w0
~ 20 - 60
i 40
1 20
0 — T T T — 0 T T : L
=T gtiotoliys Aol F Ao+t d=2 WiopoldF paofF i o+uE
BUN Cr
45
-3
10 - 0-7
35 0.6
30 A 0.5
= Rl
T 25 = 0.4
D20 | =
E £0.3
15
10 - 82
5 0.1
0 0.0 +
e B WrzololAF wiolF  maof+Hol b B yizalo]ldz  wAcFE a4 of+siolE

_12_

2



Values are mean *SEM of 8 to 10 rats per group. *p<0.05 compared to control.

g3, D nxojeslotF g FE BTl
g BAF A% gRTANE ZP) ATA, 29 2
!

1o 4] vancomycin group®l 41+ tubular dilation,

t}. H&E
YA =T FgEs Ho|u, 2%

tubular cell desquamation, tubular vacuolation, interstitial inflammation, interstitial
edema, tubuleQtel cast7} BRIt} ¥bA Fof o] A= vancomycin groupdl Al Xt} ¢kslE
AL 2 4 v}l (H&E, scale bar: 200 um)

- H&E & % scoring 3t A=t st yEbd 2 Ftubular dilation, tubular cell
desquamation, tubular vacuolation, interstitial inflammation, interstitial edema, tubule$tel
cast7} tixa 3 vl slS wf whawpo] oA FoHow Frletgl o), wksutol il
H W3S ] 25 oftol A tubular dilation, tubular cell desquamation, tubular vacuolation,

LN
casti= 7FA3%E 43S H.9lal, interstitial inflammation, interstitial edemay™ 9% o &

_13_



Hhgolo]l A3} Bl gS ] tubular dilationS A <] 3k

Table 1. & &84 scoringdt 43}
tubular tubular cell tubular interstitial interstitial .
cas
dilation desquamation | vacuolation | inflammation edema
o) =t 0.1+£0.06 0.6£0.08 0.2+0.09 0.9£0.08 0.3£0.09 0.1£0.06
HE 5 wjo] Al o 1.7+£0.17* 1.8+0.12x 1.5+0.08+ 1.8+0.20% 1.7+0.15% 1.4+0.10=
e 1.5+0.15 1.65+0.17 1.35+0.11 1.35+0.13# 1.2+0.17# 1.35+0.11
I~ off +3f vl 1.8+0.22 1.7+£0.08 1.3+0.24 1.4+0.10 1.3+0.24 1.4+0.18

Values are mean *SEM of 8 to 10 rats per group. *p<0.05 compared to control group,

#p<0.05 compared to vancomycin group.

(PAS, scale bar: 200 um)

_14_



a9 9 A& PASH A Ax

O 213l TUNEL assay 2¥(18 10)
- AT Yz, BT ¥taEvlol]ildt, Ce AL dFAHFEZET, Do
t}. TUNEL positive cell& 2 44wl 9 ,
ol 7k Ao ® B, whawpol At Hlw S wf Foftol A AT AS Kol
(TUNEL, scale bar: 400 pm)

1o
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a9 10 A& TUNEL assay 23}

- gEay vagds w wrzmulo]l oA §o]HoZ TUNEL positive celle] Z7}8+4) 1,
Hbsiviol At ah WS W Ao el mAof+aimiatol A FAshe A S HA

O TUNEL positive cell countingZ (13 11)

1% 11 TUNEL positive cell counting 2 ¥}
TUNEL positive cell
3.5

2.5
w2

*
1.5
1_
0.5 1
o NN , . ,

dx3 JixololAdFE AL cdFE  Iicf+FolFE

Values are mean £+ SEM of 3 rats per group. *p<0.05 compared to control.

O 23 A=a g TNF-a¢ 28 Ad3(19 12)

_16_



s
ol A HEsiwko] A

a9 12 A&l A TNF-a¢ 28 23t

A

d 2
= WkEulolAlFE, CE IANFAHAFEET, DE i+t AFEE 0]
. L S = EZA W NAGe wdo] Z71H A,
W Fo] oA whsmpolAlatH el W o] 7HAE AL Belth (NAG, scale bar: 200 um)
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9 13 AlFel A NAGY 23 Az

O AAz# o4 MDA, Total GSH Z3H 1% 14)

MDA®] 79 dZxw3 vugdls o vkzntolaldtolA Frtsts A &S o] vancomycin®
2 <%k lipid peroxidation® <7F7F WERE ZS BRItk whd whswpo] 2l i) Hl W gls o
Folito| A MDAZF 43t 43S Helt}h Total glutathione® 2% zF w7ke] o4 <l
2kl & Kol ettt

a9 14 2z A A MDA, Total GSH 27}

MDA Total GSH
2.5 - 2.00 -

2.0 +

M

1.50
)
E 1.5 1
Er o = 1-00 -
= 1.0 -
0.50 -
0-5 _ J
0.0 - T . : 0.00 - T T T

dxz  @FboldZE  wiodFE  wisdd+dtiE dzxF  wFoold  nie]  wioj+ds}
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2] = o](Dicentrarchus labrax)dll 6 F%<¢F o] E3H AR ES Fo|3t o

% (ceruloplasmin, myeloperoxidase and nitric oxide)& YElW oW 13 S-A

re|glofel] digh dF &3 28 Aol ayom foldt IS WA Fgkom Ao
Al

h8Y [}

A

= z2ar]e & 7S 49 ddEods Haad @t 249 €4 EY
osHAl S 7HE A vk (Henry -5)

of M 77w} A 2= (Caenorhabditis elegans) S AF&3Fo] Atal ~Eg A~ 2L AEo =Ho] st
Aol 3k Tenebrio molitor F& %9 &S XAg A "}ﬁr ’\Eﬂﬂ*gr X}ﬂ
= st Aol fFeldd a3E YeErWal, C. elegans®] ¥ Wy Ho

AGA AT, S T. molitorg Foid oAl A 2= -r7} WTJ Ho = %7}6}&’1
3L, hsp-16.2, sop-32] wd o] upregulation¥ 1t} (Won %)

o rx %

F7 37 47l Sprague-Dawley A =olA 527 2" Tenebrio molitor %2 A4 =}
S 23S ofvbd SA S HUeE A3 AMgE, A As 2 AL &4 A
A=, k3, o 5l dA shet AAL SebEAN 22 A AL %}i'ﬂ?—ﬂ WEs XSS =4
7Fll A Eolgk wo]l ¢l o™, NOAEL (No Observed Adverse Effect Level)©] 47,
47l BF 3000 mg/kg/days Z sk A3E dERATHHan )

o
—
-

FZ23 9FA Sprague-Dawley #FE=o]A] 289 &
Tenebrio molitor 3¢ &4 Ax &%29 4
Eddo] fEyd e fFHHo=E dAsHH] &k

Wabrh e 2okt (Han 5)

, 300, 1000 % 3000 mg/kg/day=
g3k e ol =42 Prhg Az
Yo B3Pl F Rols @Ay

>9;
i
2
2
off
i
)
BN
)

T2 % A Sprague-Dawley T. molitor larvae (fdTML)¢] A

ol
i
Q,

A AL s ofwtA =AL HULEy] 9 Tenebrio molitor (T. molitor) O,
300, 1000 2 3000 mg/kg/daye] =0z 907t A FHFoIs o] AMYE, AN A AT
L A7 FA, oA AAE, b, AW A ddst dF shsk HAE Sk &, ,71:;‘—1 3
g HAAF 2 dEEr] wes Z3E 54 JUEEh A S, AW AR ddE 2 9
shst AL FoF AN 22 ¥ A e dd27] dksolA ([dTML #d 23e ¢l
. A8Ado=m B A7y Add =z stollA fdTMLel gk NOAEL (No Observed
Adverse Effect Level)o] # 2] ¥ 25 3000 mg / kg / days Z¥sl= Ae= Z2H

T. molitor %2 2 Ax w9 Fd A3 v Fo] 545 Frhetr] ffste] A
HE, A A4S, AA B 71 B, s AR ks, 2 HAL, e, 44 8t
AAE AR A3 @ 27 #Hy HJAE AAL T, molitor %52 WYs 399 24L& A
2 A W 54 A Aol 2R Eddo] i A e fAdeE T
AokA] gdokom, 28 A A Fo F A oW vjrf WMo X aet e W)
Aol #EEA e AEX SR T. molitor 759 54 Ax 29 g9 A9
27 stellAd SD =4 FAo JdY EFolA 3 =4l glem NOAEL (No Observed

Adverse Effect Level)e] 3000 mg / kg / day® =4

-2 -



O AP % A

el A T. molitor %59 & A JA4 2 3 H|7k g5 2ASH]
#35kod A " 5;% Ho Hgk P=o] T. molitor (TME)E 0, 300, 1000 % 3000
mg/kg/daye] &Ho® 7§

TFEHE Ay wA S Hel FHAoA EEo] b AT ERE
oz} oLyt Eﬂ olE Bl dptd EfX ofujy A B4 FAE EHHOR A ARG
= e A T. molitor 75 FE=o] AF RFAZ Fof 2 o & vvk g7 3l
vk A2 A=A 9] 7ol ea Al

Tenebrio molitor frZ°] $FH SAE A5 vA&= TS

Holg] (Ross 708)°] Tm meal (v‘i’—%)% 50, 100, 150ge] &=o= 53 U7k
growth performance, gut morphology, %284 HALS A A%k 5
AHAE S7F A71E AT AbR AAFS S7FekAR Al 289 F dH
FFe HAERE e Gl O AF T F UdeS AARE I TM AR o

#H3Fe] haematochemical parameters, carcass traits, histological findingsol+= 9 &S

S e A =dS sAHSL, S Azt
()

S U gIForH 3 FXa ¥ 3 &
i J

weaning pig® d&%E, &2 2stE 2 dAdEA FH g AdEZE mealworm %
o] TS xAet7] 98 120 vle] weaning pig (28 + 3 & % 804 + 0.08kg)el] &
mealworm< weaning pig At&°l 0, 1.5, 3.0, 45, 6.0 %2 =2 &35t FoJste], |
%, ADG, ADFI, Al A#H%, dry matter, cude protein® nitrogen retention,
digestibility, BUN, <™ {FAAAAR, IgA, IgG s A3 23y, dxd
mealworm® A3 FFo] S7Fste] wel A%, average daily gain (ADG), average daily
feed intake (ADFI) @A, AA A7 7Hs< AN S S/t AEFS Holy,
mealworm 413 0] S7HE4E dry matter?t crude protein®] nitrogen retention3}
digestibility =7}t @ osta Zwol A AZYE mealworm A3 7+ 57}@01] w2} BUN 7+
29k AdEdFAI gAY ST #FEEH o, IgA B IgG wRAE Fed Aol
5. weaning pig A wolA HAZH mealwormS 6%7FA HEFdH WIHESo] R o
e WA A gowA A dFanistEo] FAH.

O AA7IsAF old A &% 7Iede 7I A5y AES AREste] A=k X
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=
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=
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AAE ] dom, AFHorE Jdi 28F, 7l HE 56522 (2014.02¢ 7]+)

’

= AR gAY 7971, WE/w 7] 50

[N A
ML
i)
2
pass
2
I

off ofy =
N
-~
ol
&2
S
0,
Ozi 0.
i
(o,
il

AR SAFL dfEae e AR EHEY Dol e AARe|: A 3
Mol 2AT Brh D AF WA AT PEspe] T AYISAE ABAF L B
Aol Foh7k B k. mebd ABVSAE V154 kel Baw Gvd Ay F
Aol ATt AsHoz "estd, Byl UES Ao FAR £ U= A4
g A7t Basy

=9 7# o 2 A 43
S-gvete] ARV TAE §A8 ARE st e deEte v, 4§49, F
=, Myt &5 S0l dow, o] F M FAGE Ales dEo ‘EFRUAEAE GO

n) 9] 7o &= Nutritional Labeling and Education Act (NLEA), Dietary Supplement
Health and Education Act (DSHEA) 5 ¥ fAol wel AolnF8AF Jee 14
7152 ES st Qo™ Food and Drug Administration Modernization
Act(FDAMA)W ol we} A= d474 %% A (health claim)oll tig 37 2 w2 5=

st gk,

Qre getete] Ams b FAS) BAFA FEEHES AAAGY 57
BAg HEos TR 9511 Uk AFFAY #A RAVNSAEAE(G S
¥, SARAEAE) 5 B F40 Aok

92 Nutrition and health claims (Regulation (EC) No 1924/2006), General food
law(Regulation (EC) No 178/2002), Food supplement directive (Directive (EC)
2002/46) & #H Aol wel AW LTS HAl, ool A1 Al V)

B} AAAREA 59 ARFFFEA (health claim)E £933kaL gk

Yttt += Natural Health Products Regulation, Food and Drug Regulation,
NutritionLabelling Regulation 5l w2} NHP(Natural Health Products)® <% 9
om AW AZAE S g Vs ds A 7 §la, SRS Az EA = A3
A Ae FHFH e uAY A5 o] AHEE 4 vk vwt NHP+= ® g3

ES
714, Zmute] Q g ofm] At} A S dm ek §8S sk

M

e
4
it

’

ST AFEQETA (Australia New Zealand Food Standards) % Therapeutics

Goods Actell wek =ulel gy A7 eAEFe ds B9 o (Complementary

medicine) /@ o2 QA Qo Aty FFo AGRFZEA= HERY, F714,
]

71EE (Aol s, A, did 5 Soll ekl FFLTeHAISE VB s EA O S

_5_
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S

&l

o

ol

Aol g

ol
Hin
=T

puze)

Jo
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24 % Ao

Vancomycin HCI (1 g, CJ healthcare., Korea)< it
= 5 mlkgo® B3 U A & gFom el

" WRIO]
HIOOIM MY = 17

(g R0jo|NBAE)

1Hiol(1 g SN x 10 / 7HE L
BROIYE A F O B A Bl A

i,
o
AC)
1>
o2
&
3

I

o] 400 mg/kgo

% o
o

HO L

HO™ 0

H,N o
ane) FH FEESS FEIT PHES dxHo EH7IE £ o) 2 500 goll 70
% W eSS 10w 91, AolA 244 3F HA] ste] FEEGTh FF Fol A= &
H AE §F FEES 94A(whatman No.1)E °]&3le] A2 s th. s = (ratary
evaporator N-1200, Eyela, Japan)< 3dto] ol&t&S A At HF F3 1 L7} HES g

T ARZ ARSI T o] W HF F=s 05 g/mloltt

g3 dinp B2 500 goll 70 % HE olHLS 1095 ¥,
Z3IAUTh FEF Fol AR IH AS F F



A8 stA Tt s S (rotary evaporator N-1200, Eyela, Japan)= 3}o] o &t&S A A3taL
A FO7F 1 L7 S5 3 & Al52 ARESAY. o] W HFE s%=+ 0.5 g/mlo|th,

zolsl b ETE) 4G, M LS 11 Sk olu Aol A T
=t vo] 4PS sout, dvhe] W& wolw MM 11
Q1 T} FF AolE Holx o}, miolsh HHEFES LIE MHF TS AEHoR

- TBARS assay kit(Sta-330, Cell Biolabs, Inc.), Total Glutathione assay kit (Sta-312, Cell
Biolabs, Inc.)Z A}g3tith. Terminal deoxynucleotidyl transferase dUTP nick end
labeling (TUNEL)S 3171938l In situ cell death detection kit (POD, cat# 684 817 910,
Roche)E A3} 3, primary antibody® Tumor necrosis factor alpha (TNF-a;ab66579
,Abcam), N-Acetyl-B-D-Glucosaminidase (NAGLU; ab214671, Abcam)E A}-&3}% a1,
ABC-HRP kit (peroxidase, Rabbit IgG; PK6101, Vector Laboratories)E A& 3} t}.

O B2 wd @ A

- 367}2] male Sprague Dawley rat (5F%, 2F180-200 g)= 1Y B¢t <=3} 3 & Agor

o3 Zol S U] FoJstdth dE2a(n=8); 27Y ¢ THTE 3]

Ak 3 FoF salines B W FAFSF U Vancomycin £ (n=9); 254 B¢t E=HF
BT shar, mpA e 3 < S
W FAEEATY i) F4HFEFE+vancomycin Tl (n=9), i) £ L v} F

& +vancomycin'Fol it (n=9); 257 &t s FA —Zr%%ﬂr 2ol 3ok =4
“oES 10 mkglo 2 AFFolstal, mpA Y 39 F<F vancomycing FoI=d Fol 14]
T 57 Ul FAeoh

5<9F 400 mg/kge] vancomycin
A

o r}o{ o rulru
ot
f



]

T

ke
T

- A5

AR

ol

15

SESDE

Z

(

1

o + ¥tz etolil 400 me/kg FAHFAL
NAl WA A5E 27 AR Fo5)

L yzotol

o + gkzolo|2l 400 me/keg S UFA}
Fo, o)

MIGE}

o + gtzoeldl 400 me/kg S HFAR
[¢)

Fel 3000 rpm, 154 &<t

°©

s

& A9 Institutional Animal Care and Use Committee(IACUC)] A
(e}

ARZ &8
THEUIACUC 17-01).

oA 4

=

12 h light/dark cycle, 22 + 2T 2%

7]
o)

}

0
yad

o

-80Cel H¥*

i

1
H

7] 4]

3l

S
T
S

=l commercial food (Purina Inc., Gyeonggi-Do, Korea)<}

(Day)
L3

ol

9

Tor

—_—
o

A

aspartate

fol AN A
(ALT),

°©

& At

te]l Blood urea nitrogen
[e)

1 -80 Col d# Tt}

3

<]

I3

9
ZA
—

°]-&

=

=

+o]

°

o

=
A1

Serum

=

alanine aminotransferase
=1

3l

9

Fod
AE 9

°

°]&
A

A

[e]
=
[€)

MDA, Total glutathione assay

2171
(BUN), creatinine (Cr)= 54 Zol A Ak 317] 7]

Serum

e}
T

1
913

aminotransferase (AST),
}ol 3 umE section

=

=

s 10 % formalinil &

A
DH [e)

=

=

Ay
fn 5N

-

41
7%
53

3|
S|

O ALT, AST, BUN, Cr¢ 574



- Hematoxylin and eosin®@* H&E =453 @A71715 Al&ste] Adaloz saads =2l

T, 43E 34, hematoxylin & G4, IN HCl &5, 0.15 % dEYolg A3} eosin Al
XA G dae g5, Add FHAFE A3 Renal injuryE B 7FsH7]1 918 scoringl
S modifydte] HW3EATE. Renal injury: 213329 tubular dilation, tubular cell
desquamation, tubular vacuolation, interstitial inflammation, interstitial edema, cast& U}

23 o] At Hrsksk ol 0=none, 1=foci, 2=moderate, 3=severe

[e)
=

- A1 9o 7|AYE 1] 9% PASHAE xylenes o] &3 gty 43 &S o] &3
55 AH 05 % periodic acid= AFstAIZl - schiff Alefo = WA, o Galo =

+ Harris hematoxyling 3} th.

O TUNEL assay

- Al #TAef ¢li= proximal tubule cell®] apoptosisE E.7] $3&] Terminal deoxynucleotidyl
transferase dUTP nick end labeling (TUNEL)S Z&&tict. st A 3k A4S i
g A AR & FUA B2 99 01 % trypsin in 1x PBS (pH 7.4)& 37T, 10%
59t incubationd}Sith WA Z A4S 98] 3 % HoO, in methanolZ 224 30% &
¢F incubationd ¥ enzyme solution® label solutiong &3&slo] EF3 & 37T A 14
b &9t incubationd} 3, convert PODE Y il 37ColA 30 &<t incubationd} At} Al
7+3lst7] el 71 d 2 3,3-diaminobenzidine tetrahydrochlorides A}-83t91a g o s

Harris hematoxyling AF-&3}31 T}

e

op

- TUNEL positive cell counting= 3}¢] scoringS %3} t}2.

A o2 4008 = 57] A]ok
£ ##3sFe] TUNEL positive cellS countingdte] 2 A o] 7j4E

2 MR shol vt

A
#237] §)8] Tumor necrosis factor alpha (TNF-a) ™ A

- AFI A 435S = 23
stk FUA 2EgS 9al 01 % trypsine®E 37C, 308 =<t incubationdtsdar, W elA
AN AAE Y3l 3 % HyOs in methanol® A 204 30% &<t incubationd}l i, H|E

o] & Wk S &) 3 % bovine serum albumin in 1.5 % normal goat serum in 1x
PBS (pH 74)% 224 1A7F &<t incubationdt$d L, 1282 TNF-a(1:200 in 3 %
bovine serum albumin in 1.5 % normal goat serum in 1x PBS (pH 7.4; ab66579, abcam)
2 A}83lo] 4T, overnightS & a1, 2x3FA= biotinylated goat anti-rabbit IgG=
ALoA 308 E<  incubationd} L, 3,3-diaminobenzidine tetrahydrochloride ®
visualizationd} 93 th. x4 A © & Harris hematoxyline AF&3} 31t}

- A1#9] proximal tubule?] €42 ##3L7] 98] N-Acetyl-B-D-Glucosaminidase (NAG)

S AYPstgh FUdA F&S 98] microwaveE AE3Ee] low poweroll A 10+

4

o} 1x citrate buffer (pH 6.4)¢} 37 boiling3 ¥ microwave$tol A 30% &<t cooling
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5 93 05 % H.O, in methanolZ 2A-2o]A 30% St
incubationd}$ a1, H|Eo]4 WkS AS 98] 3 % bovine serum albumin in 15 %
normal goat serum in 1x PBS (pH 74)2 A4 20% =<t incubationd} iz, 1234
Z NAGLU (1:2000 in 3% bovine serum albumin in 1.5 % normal goat serum in 1x
PBS(pH 7.4); ab217671, abcam)E AF-&3}e] 4T, 30 &<t incubationd} 1L, 2xF3HA| =
biotinylated goat anti-rabbit IgGE AF&3dte] A -2o|Al 30 &<t incubationd}$ L,
3,3-diaminobenzidine tetrahydrochloride®  visualizationd}1th. WZIAM o2 Harris
hematoxyline A}-8-3} 9 o},

O MDA, Total GSHZ 74

]

Lipid peroxidatione =7 3l7] 93] MDA kit (sta-330, Cell Biolabs, INC.)S A}-&3}o] %
gttt 279 MDAE =437 98] 100 mg/ml in 1x PBS (pH 74)= Z3F S
homogenizations}e] 4C, 10,000 g, 5% &< centrifugedte] 600 ul supernante] 6 ul 100x
BHTE #7Fst3i o —rﬁ TAS 98l 80T H stk MDA standard®lsample] 100
ul SDS lysis solutioneS 3 7}8}% 3L, thoroughly mix3dt ¥ room temperature®] ] 5% &<t
incubation 3t ¥ standard®} sampleol] 250 ul Thiobarbituric acid(TBA) reagentE %7}
3k & 95T, 60% B¢t air dry ovenolA incubationd}it}h. Ice $olA Aoz 58I
cooling®dr % 3000 rpm, 15% -&<F sample= centrifuged} 33t Hemoglobin¥} hemoglobin
9] derivatives®] interferenceS 7] 9] 300 ul®] FZ=dS ttE Eppendorf tubeo] Y il
300 ul n-buthanold 73t ¥ vigorously vortexZ 1% ¢+ 3 F 10,000 g, 5% <t
centrifuged} A th. 96 well plate®] standard®} sample?] 35S 200 ul® ¥l 532 nmol
A FREE SASSH

Antioxidant enzymes= =74 3}7] 98] Total glutathione(GSH)S %‘ 3}tk Total GSH
= 5437l 918 GSH kit (sta-312, Cell Biolabs INC.)E A}F8-3F%1aL, 2249 Total GSH
S Z437] 98] 50 mg ZF 500 ul 5 % MPAS ¥ homogenizationffi S 47,
12,000 rpm, 15% &St centrifugeste] 5 dS FAd A&t 96 well plated] 25 ul
1x glutathione reductase solutione %3l 25 ul 1x NADPH solutione %78ttt z2Hz} 9]
wellel 100 ul glutathione standard®} samples % 3l thoroughly mix3dt&th. 50 ul 1x
chromogeng #71et & Z A mixst SA] 405 nmolA FHES 18 402 10% 5ot
ZAstAtt. 22 MDA+ 1 mg/ml Bovine serum albuming standard® A}-&35}o]
Bradford assay® @4 =S sto] ALl sioh

Ju fUl

2E folEH+ mean * SEZE YERAT. EASHY A4S &) SPSS Z =13 (Version
0; SPSS Inc., USA)S Alg3te] ANOVAE 33 & AEZEAMow [SDE F33Y
ok p#at2 0.057| o2 FAIEA FoAdS YERU AT

AT+2a3
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6
W wkmlo] Aol A A FASE FUTA fFelHow F

- diEw s 7bet i oL,
sobol AT v P u) maohst maoh+vhTAM PhdE FFE nack
a9 6 driFAek A
A=
AT L
i 0-008 ‘
’ 0.007 - =
2.0 * 0-006
i 6 = 0.005 -
i = 0-004 -
1.0 - 5 0.003
0.002 -
0311 0.001 -
0.0 - : : : 0.000 : . ,
fz2F $Eno]lAdF Lo lidof+FulE dxF  gFooldF ixelF 2icf+3lo2
Values are mean + SEM of 8 to 10 rats per group. *p<0.05 compared to control.
O 84 & axo W24 1)
- 715 S vkl XY ALTS AST A zwh mwslls u wavho] AE e A
adtt A4S BQI, wartol AT v PS u) wao)st JaofrairhTl A F7et
RS HAY

O]E]- =l asc] Cr é

4:
k]
B~
2
+
o
o
i)
=
)
2=
KU
o
=)
o
>,

a9 7 Serum®.® 743 ALT, AST, BUN % Cr 23

ALT AST
50 160
140 -
40 - 120
30 - R
= S w0
~ 20 - 60
i 40
1 20
0 — T T T — 0 T T : L
=T gtiotoliys Aol F Ao+t d=2 WiopoldF paofF i o+uE
BUN Cr
45
-3
10 - 0-7
35 0.6
30 A 0.5
= Rl
T 25 = 0.4
D20 | =
E £0.3
15
10 - 82
5 0.1
0 0.0 +
e B WrzololAF wiolF  maof+Hol b B yizalo]ldz  wAcFE a4 of+siolE
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Values are mean *SEM of 8 to 10 rats per group. *p<0.05 compared to control.

g3, D nxojeslotF g FE BTl
g BAF A% gRTANE ZP) ATA, 29 2
!

1o 4] vancomycin group®l 41+ tubular dilation,

t}. H&E
YA =T FgEs Ho|u, 2%

tubular cell desquamation, tubular vacuolation, interstitial inflammation, interstitial
edema, tubuleQtel cast7} BRIt} ¥bA Fof o] A= vancomycin groupdl Al Xt} ¢kslE
AL 2 4 v}l (H&E, scale bar: 200 um)

- H&E & % scoring 3t A=t st yEbd 2 Ftubular dilation, tubular cell
desquamation, tubular vacuolation, interstitial inflammation, interstitial edema, tubule$tel
cast7} tixa 3 vl slS wf whawpo] oA FoHow Frletgl o), wksutol il
H W3S ] 25 oftol A tubular dilation, tubular cell desquamation, tubular vacuolation,

LN
casti= 7FA3%E 43S H.9lal, interstitial inflammation, interstitial edemay™ 9% o &
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Hhgolo]l A3} Bl gS ] tubular dilationS A <] 3k

Table 1. & &84 scoringdt 43}
tubular tubular cell tubular interstitial interstitial .
cas
dilation desquamation | vacuolation | inflammation edema
o) =t 0.1+£0.06 0.6£0.08 0.2+0.09 0.9£0.08 0.3£0.09 0.1£0.06
HE 5 wjo] Al o 1.7+£0.17* 1.8+0.12x 1.5+0.08+ 1.8+0.20% 1.7+0.15% 1.4+0.10=
e 1.5+0.15 1.65+0.17 1.35+0.11 1.35+0.13# 1.2+0.17# 1.35+0.11
I~ off +3f vl 1.8+0.22 1.7+£0.08 1.3+0.24 1.4+0.10 1.3+0.24 1.4+0.18

Values are mean *SEM of 8 to 10 rats per group. *p<0.05 compared to control group,

#p<0.05 compared to vancomycin group.

(PAS, scale bar: 200 um)
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a9 9 A& PASH A Ax

O 213l TUNEL assay 2¥(18 10)
- AT Yz, BT ¥taEvlol]ildt, Ce AL dFAHFEZET, Do
t}. TUNEL positive cell& 2 44wl 9 ,
ol 7k Ao ® B, whawpol At Hlw S wf Foftol A AT AS Kol
(TUNEL, scale bar: 400 pm)

1o
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a9 10 A& TUNEL assay 23}

- gEay vagds w wrzmulo]l oA §o]HoZ TUNEL positive celle] Z7}8+4) 1,
Hbsiviol At ah WS W Ao el mAof+aimiatol A FAshe A S HA

O TUNEL positive cell countingZ (13 11)

1% 11 TUNEL positive cell counting 2 ¥}
TUNEL positive cell
3.5

2.5
w2

*
1.5
1_
0.5 1
o NN , . ,

dx3 JixololAdFE AL cdFE  Iicf+FolFE

Values are mean £+ SEM of 3 rats per group. *p<0.05 compared to control.

O 23 A=a g TNF-a¢ 28 Ad3(19 12)
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s
ol A HEsiwko] A

a9 12 A&l A TNF-a¢ 28 23t

A

d 2
= WkEulolAlFE, CE IANFAHAFEET, DE i+t AFEE 0]
. L S = EZA W NAGe wdo] Z71H A,
W Fo] oA whsmpolAlatH el W o] 7HAE AL Belth (NAG, scale bar: 200 um)

_17_



9 13 AlFel A NAGY 23 Az

O AAz# o4 MDA, Total GSH Z3H 1% 14)

MDA®] 79 dZxw3 vugdls o vkzntolaldtolA Frtsts A &S o] vancomycin®
2 <%k lipid peroxidation® <7F7F WERE ZS BRItk whd whswpo] 2l i) Hl W gls o
Folito| A MDAZF 43t 43S Helt}h Total glutathione® 2% zF w7ke] o4 <l
2kl & Kol ettt

a9 14 2z A A MDA, Total GSH 27}

MDA Total GSH
2.5 - 2.00 -

2.0 +

M

1.50
)
E 1.5 1
Er o = 1-00 -
= 1.0 -
0.50 -
0-5 _ J
0.0 - T . : 0.00 - T T T

dxz  @FboldZE  wiodFE  wisdd+dtiE dzxF  wFoold  nie]  wioj+ds}
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