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Abstract To evaluate the inhibitory effect of xanthine oxidase
(XO0) and aldehyde oxidase (AO), and antihyperuricemic effect by
Aspergillus oryzae fermented Smilax china L. leaf extracts and
fractions, we observed extracted yield by each solvent, the content
of total polyphenol and total flavonoid (TF), the activities of XO
and AO, and serum uric acid level. Extracted yield (g/kg) by 80%
ethanol (EtOH) was 13.56, those of n-hexane, dichloromethane
(DICM), ethylacetate (EtOAc) and n-butanol fraction (BuOH)
were 1.35-3.33. Furthermore, total polyphenol content (mg/g-
extract) of EtOAc fraction, BuOH fraction, DICM fraction and
EtOH fraction is 478.07-501.26, 259.49-289.02, 165.03-232.27,
134.02-196.54, respectively. Those of fermented EtOAc and
DICM fraction was 4.85 and 40.74% higher than that of non-
fermented fraction, respectively, while the other fermented fractions
were lower than those of non-fermented fractions. And total
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flavonoid content (mg/g-extract) of EtOAc fraction was higher
than those of other fractions. Additionally, TF of fermented
EtOAc and BuOH fraction is 10.56 and 60.17% higher, than that
of fermented fraction, respectively, although those of the other
fermented fractions was lower than that of non-fermented fractions.
On the other hand, XO inhibitory activities of all fermented
fractions was significantly higher than that of all non-fermented
fraction, while those of fermented EtOAc (75.02%) and BuOH
fraction (65.59%) was markedly higher than that of non-fermented
fraction (39.42 and 5.34%)), respectively. In addition, AO inhibitory
activities of DICM and EtOAc fraction was 81.82 and 77.93%
higher, respectively, than those of the other fractions, and those of
fermented fractions as with XO were significantly higher than that
of non-fermented fractions. Meanwhile, serum uric acid level
(SU) of hyperuricemic control mice (HC, 6.98 mg/dL) was 1.83
folds higher than that of normal control (NC, 3.82 mg/dL).
Furthermore, SU in the group treated with EtOAc fraction decreased
in a dose dependent manner compared with the allopurinol control
group, although those of fermented fractions were significantly
lower than those of non-fermented fractions. This study suggests
that fermented Smilax china L. leaf extracts may regulate the XO
and AO inhibitory activities and antihyperuricemic effect due to
aglycone components from glycoside form flavonoids by
fermentation of 4. oryzae.
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BAVET BlEo] AAZe] AFsle] 7IR1Ee] AdEFd
2 484 e 28, vYh B 53 22 grpgEE B
oiva}, bt e IR Awe] wAge] S8 3o
1 737l Az A oP1skal SThHill 5, 1992). 2
FIRAESE OiAMY A3k UF2E purine B719 HF
ApHECl @ kuric acid)®] T A TEE wjA 2R oa)
Uehs Aoz )] g4to] BERe] Sol AAg)= o] x4
el B5S fisks 53 (gout) (Rottk Agudelo, 2003; Chena
5, 2011t oy} HEF H¥K(Leyva &5, 1997; Dawsonzt
Walters, 2006; Duan¥} Ling, 2008), -14]Z:(nephrolithiasis)
(Kramer®} Curhan, 2002; ShekarrizZ} Stoller, 2002), &=
Z¥SH(Chen 5, 2001) B AFY purineAEL HFTHOR
xanthine oxidoreductase (XOR)® ]3] hypoxanthine®ll4] xanthine
OS2, Al 84RO Z JlslEle] &2 AR dnkdeg &
Y 90%= AHE B 94ke] wld Fxle] o3 A,
U A 10%e HYe 84k Aoz Al Soh(Wortmann,
2002). T T34 FEHe] X Eol= antihyperuircemic agent
Eo] o]g5y oW (Rotte} udelo, 2003), = L2ke] AA
AAAIQ] allopurinol 2 Alge] @At Ag<4= A#IAI2] probenecid
9} benzbromarone F°] AWEIL o}, TF AAIL} ARIHES-
2 7+ ZA(allopurinol) (Yale &, 1996; Horiuchi 5, 2000;
Bomalaski¢} Clark, 2004)°]u} 7+ =43 benzbromarone (Schlesinger,
2004)7 722 FZRE ool ARg-o] AlghS WAL glo] <Pk
FEXEAY ANPe] 7= Ytk Nagao 5(1999)2
allopurionol®] tHAIAIZ xanthine oxidase (XO) 4 A<
71 AEA flavonoid (TF) & Egk vl 9lem I3k Kong
5(2000; 2002) ¥ Mo 52007y XOJAE F3t hypouricemic
actions YER= e ®argh vt 3l

ShA, aldehyde oxidase (AO)y= X0} #Z©| flavin adenine
dinucleotide, molybdenum % H-f-313 7+ HARATES 7}
Au], A5 3= heterocyclic compounds®] Atsfol] o]
(Beedham, 1987; Clarke ‘5, 1995; Jordan 5, 1999; Kawashima
5, 1999; Kitamura 5, 1999) $o2A, X0 2+8-3 2, 7+
HA<l BHo] JYrkBeedham, 1987). ¥4t olzk X0t A=
A WA 7SS 4kt A ol superoxide®t 22 &
ANAES A Mira 5, 1995; Kundu 5, 2007)3h, £3]
AOE ¢FLA 7 &9 F(Shaws} Jayatilleke. 1990), 32
AuF Aolof] o]gt R|HWk7F AYA-5-=(Conklin 5, 2007; Weigert
S, 2008), AWA|EZe] E3HHuang? Ichikawa, 1994; Mercader
5, 2006) Soll #AFOoZA Rk} 7F &) o g &
Al el gt EHEAE EEEI Jk(Pryde 5, 2010;
Garattini¢} Terao, 2011).

NG Z (Smilax china LYy AAZLZE 350 oJF0] F2
Eolug]7tel fElUEtE HES FolAlol Ao ExshH
(Shao 5, 2007), EHHEEAF AEOZ THEEH ) hdolA
B35 XNEARE 2ro|n, QAke] AN T3l XOEAES
A= TRl 43+= kaempfrol-7-O-B-D-glucoside (Shu &,
2006)8} astilbin 2 3-O-methylastilbin (Guo, 2007)°] Z5-317]
ShHrElo] 9tk 8|3 EtOAc FE =]+ chlorogenic acid,
caffeic acid, polydatin, resveratrol, astillbin, rutin, oxyresveratrol
ol FHrElo] 2dom, o] o]l X09 &4S dAlse
Zo2 HWIES QITH(Chena 5, 2011). FrjBd=de] & F

Lol {1 (2 [o

= g 3t A= HolR| ko) a-tocopherol 42|
AksletAdS YeM™, kaepmpfrol BIEAS1 kaempferol-7-O-o.-L-
rhamnopyranoside®}  kaempferol-3,7-O-o-L-dirhamno-pyranoside”
--5o] QIThChast Lee, 2007). TFS] thi-i-o X092 AOo|
gk AEdS ey vigA AdeldiMe Z3tE dol X0
T A0 B4 siteste] AT Welgo=M 1 Asjdgol 2
A= Ao HIEFT ) em(Hamzeh-Mivehroud, 2013), TF
9 glycosided TS F3AI7 = WHOE Thgst nAES o)
gk danio] g Wgte R AN EIL tkLee 5, 2012). 53]
e 2ghek 2EAS] e nAES o83t HWanle] F
shal A&3de HoElE tamind S FAAITE Al
catechin?} 72 polyphenol JES 58749 theaflavin} 72
71588 7HE AR RE AT, FA] TF wigA
E Hal3t aglyconed}E o 2A 71548E Eole Tt Ak
(Lee &, 2012; Hamzeh-Mivehroud, 2013).

2 dFolM s v ol 715 A B 58
NS fgk dH| AFE Aspergillus oryzaeZ TEAZ A
ujgiZele] 4md &5 tI5l¢] total polyphenol 2 total
TF 33} E7] 7+ 22 O02RE FE AARE X0 3 AO°l
gk AafLg FI82HES S nhe2e] dF 84k

[¢)
ol vAe YIS vIER ] Aok vlaLsisin

of &,
O

Az L Y

As R 48E 75 AP AR A B=(Smilax china
L)E 20124 721090 A7 8RIA1] ofilellA AF e -,
40°Ce] g3Ax71NM 523 7A2AIZ1 F Food Mixer (HNF-
1710, Hanil Electric Co Ltd, Korea)s AFE-3l>] 40 mesh ¢
T2 3338l polyethylene bagell Ho] 4°Collx] BAstHA] Al
52 A3t} a8 75+ Korea Food Research Institute
oA YT Aspergillus oryzae KFRI 9955 malt extract
(Bacto™, Becton, Dickinson and Co, Sparks, USAYE AR5}
o] 25°CollA 747 AEHieFsle] 108 cellymlz 475 FA
sto] FHO = AN

g5 A=Y, ArAEEUS FEEZ AR MR
70% ethanot w-slod 1087+ & § Fo+FE 2-33] AlFe}
AeH, Smm HF7|Z Fe} 40°ColA 3% sIHth &
3] Azx" Z& Food Mixer (HNF-1710, Hanil Electric Co.
Ltd., Korea)ys AF&-3l 40 meshZ 5159 Hae A5 |
kgoll thato] o ikl 100 mLe] H&E FH7bsinoen, S
HjeFele 78 B3 £9ste] & 20t = 2As &
slo] A7kt RS 67%% AT WS RS 70%
ethanolZ A3t Zet2E LRAA(IR 40x4E 60x3=°] 12
cm)el] T Sem AEE H &2 &, polyethylene filmoZ I
Bole] 25°ColA 1047F HaAAY. Hart 2 HejdgE
%12 polypropylene bagdll Eol 121°ColA 6087 SAsE 5,
45-50°Coll A AzxAIA wa AHvH g Az

F2&, BYE9 58 HrIE=d HaA 1keS WIHS F
2kek =274 Eol 5L 80% ethanols 713te] 3A17+5<t
7te FE3sH9tE 23 92 Whatman No. 2 filter paper
(Whatman International Ltd, England)Z F&3} 3= A4S
33] WHEsle] A& FEES 40°ColA 2, AZRAIAT o] A
ZEL T AT BAZw7)E o] 831] n-hexane
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(Hex), ethylacetate (EtOAc), dichloromethane (DICM) % »5-
butanol (BuOH) % HEZ o=z Y& I E(REMSF: residual
ethanol mother solution fraction) o2 Sud F& EIES
ATk 7t B EL 33] yhEsle] FESIoH, dojzl 7F &
FE2 40°CoA FF3l TEEHY TEATEE AEE AR
IR, U= 80% ethanoldll A 83JA|A, total polyphenol
2 total TF] g2 XO 2 A0 49 A8 ANERZ AN
Elsvi=

% polyphenol ¥ F TFEF &4. = polyphenol (TP) =
Minussi 5 (2003)2] Woll wlh Al 100 Lol 2% sodium
carbonate 2mLe} 50% Folin-Ciocalteu reagent 100 uLE 7}t
F 720mmolA FZEE =Asl9oM, aallic acid (Sigma-
Aldrich Co, USA)®] ZZAZA oJste] ks AH=E3HAT
% TF &2 Meda 5 (2005)2] Wo] wel Al 0.1 mLell
2% aluminum chloride 1.6 mL¢} 50% o€k 1.5mLE &%
3le] A2ollA 1087 WFEAITL TS, 415 nmelr] S8 =E
AsIRem, ¥FF quracetin (Sigma-Aldrich Co., USA)2]
TAFA ot RS =SSt

Xanthine oxidase (XO) 2 aldehyde oxidase (AO)2] 8=
£4. a49YE Rajagopalan 5(1962) 2 Maia®} Mira (2002)
o] wgel weEl 7 7F 2Ao2RE X0 ¥ A0S F=,
ammonium sulfate 8, §4] 2 4R E Ysie] FE A
gk 5, —70°CeA BasHA FAlEAT AEe FrldEEd
Haat g HEAERE 25 gl FEHS ARSI
o, XO A== Stirpe?} Della Corte (1969)2] Hol uje}
714 xanthine§ Q4o ®e] e AmE %= vehllon,
AO ¥4== Rajagopalan 5(1962)2] ¥WHol| wel 714 NMN
(N'-methyl nicotinamide)>- 25 2Fs}H pyridoneS 300 nmoll
A 243 o A gdiXle] 80% ethanolS F718F tizTol o)
g %= UERATE

TEAY, 1o EFY fE € BF 84 $F 5. H¥F
BS 4579 HaAlS 21-24 g2 ICR (Crljori: CD-1), SPF/
VAF outbred mice (Orient Ltd., Korea)S F-ZHE 5}y
137 Zo=2 o] Fehig Aol ¥ F 7]EALESR]
5L79 diets (PMI Nutrition, Brentwood, LA)Z 15d7F AR5}
o] 37 AHZAIZ &, Aol ARt APTES] AT
ARE 5 APIFo], Ago] et 7] HE9ds e
< WSk A A7IHe] &E9193] A AFEA A
AT, A2 71EAERES FoIg AT (NC), ALa4t
YT UR2Z(HC), A AFET w29 allopurinol (10 mg/kg)yS
FoIgt FH(ALL), JLRAFES w920 A5 kg dichloromethyl
fraction (600 mg/kgys T8t w(DICM), ILLAFES wl-g-220]
EtOAc fraction (300, 600 2 900 mg/kg)yS FoIdt (EtOAc)
2 butanol fraction (600 mg/kg)yS FoI3F +(BuOH)2] 1372
2 FEs 1597 438 AllopurinolE HES BRE F
Z 9= 05% Na-CMC &ellof] FexA, mjd 13 o4
BAlGIA 9A] Atolol] 13]% 17+ AR S Ao =
2 Fof 15A1ZF Aol 35S FEeith 28T f R
213+ uricase A&AIS] potasium oxonate (Sigma Co., USA)S]
*]2]= Hokazono %5 (2010)2] ®ol w2l 784 allopurinol
g FEEYEe Fof M7 Aol 0.5% Na-CMC 8ol 25
mg/mLe] FEE AHAIA 250 mgkgs 574 FASIASH,
potasium oxonate FA} 3A17F %of diethylether2 v} A1Z1 TF
= MEsle sy oz RE APt Eels A o 24

=
hl

-
3t

38 auto uric acid kit (YD diagonostics, Korea)S ©]
sto] T4 Aole 4°Collx Basias FHeklaL, A
o
24

o do 1o

o] e 2 FEE 7bzt 23£2°C, 60£5%%, HEFIE 12
AlZF Ao m AAsiH e, B3 AlEE A AFAAIHE
BAAY. 248242 338 NESY Hoaxe FUAE U
Uslew, sEH949= HdsE sulele &9 Haxe 1
FHAZ YeRIYe 94 A5 version 122] SPSS
(Statistical Package for Social Sciences, SPSS Inc, Chicago,
IL, USA) software package program2 ©]-&3}¢] Duncan's
multiple range test} t-testS YsISITh

A3 9 3@

Sl B8ES F&. AvNIZUA Aspergillus oryzae T
ofe] Wty & IgAnY Pl S e FEEYES
FEL uEge] A9 Bl AR A= Fig 13 2o &
i &5 4&(gkg)yS 80% ethanol (EtOH) fractionol| A+
13.56 g0 1 2™ Hex, dichloromethane (DICM), ethylacetate
(EtOAc) 2 n-butanol (BuOH) fraction 135-333 g YIS 1+
ERRIC} &, We A7l 9= EtOH fractionS H]Wgo H)
alod oF 10% HE=7F 7HAEA 0L, Hexdt EtOAc E8EoMe
Zbzb 2272 2 17.39%7F S7FskAth(Fig. 1). IRbH o2 p-
hexane2 A|-EEZE &3A17]= Sr= 2o we F2 48
d AR At dojds & & doH, EtOAc 8EC] F
7kehs B0 Kol whgel o]l ethylacete 7H8/d] AZ&-
polyphenol Ad%-o] A4 (Lee, 2012) =L AlxHz}t 7154 4
=] U= polyphenold EZo] &gol 9sl] FE57] 4
e 2 AZKShi 5, 2012) = Ao=Z A8 ¥l Chena 5
(20112 EEZ (40 mesh)®] 739 EtOH fraction®] T&(gkgys
12002 B3le], 2 Ager AMgSE o] FEE| H|sle] <F
18] A=7} =3, BuOH (48 g)3F EtOAc EZE(30 gelr= <F
10817} =& o2 By &n) FE559 582 duty
o7 FFI AMIAY, A7) Foll mEk Zpolzt S ¥ o}
ek, Fadite] e A9 A7t e BeE A Sl
Z polyphenol ® F flavonoid &F. £ FF I E
e & TP 9 ¥ TF 38 A A3 Fig. 29 2o
TP 3§ #FH(mg/g-extract)S EtOAc 478.07-501.26°] 3, BuOH
259.49-289.02°]™, DICM 165.03-232.27, EtOH 134.02-196.54
°]eH, EtOAc ¥ DICM EIFE=oXe EaAzl 74971
Hlukg o) Hste] zkzb 4.85 2 40.74%7)F =kou 1 9] BE
E3FEEAAE FEaAT A7 EUTHFig. 2A). TR &%
2 EtOAc EEFZEM 11.24-1243%% 71 =& s
UeR o, EtOAc? BuOHOIA ] TF $Hke wHaAlzl 7
$7F v @de] wjste] 247 10.56% 2 60.17%7F =%,
ofe} BYFEEEAXE LR 97 WATHFig. 2B). Lee
5012y IaAmgg=ele] v gl vlsl] TFE X§eh
TPe] & 7HAgo] Eou A2 F2L e A=
BT B AFoME 7t BEFEES] TP 2 TF 39
AL FEAIZ ZFeA ol sdg A3E B ol
A2 @go] olste] 2 polyphenol FolA ZJsi 4w E
Uepd ®mal ol g}, vhild = §ARS) el dgstos
A 23128-8 "Ho|EZ]= tannin AJE-(Bennick, 2002; Lesschaeve
9} Noble, 2005)°] FHag3} FA]ol 2pe] W olxé} ro]
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Fig. 1 Yields of various solvent partitioned fractions from non-fermented (NFS, A) and fermented Smilax china L. leat (SFA, B). Abbreviations: EtOH;
80% ethanol, Hex; n-hexane fraction, DICM; dichloromethane fraction, EtOAc; ethyl acetate fraction, BuOH; n-butanol fraction, REMSF; residual
ethanol mother solution fraction. Values are mean + standard deviation of triplicate determination, different letters on the bars (a—c, A-E) indicate

significant differences (p <0.05).
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Fig. 2 Total polyphenol (A) and total flavonoid (B) contents of various solvent partitioned fractions from non-fermented (NFS) and fermented Smilax
china L. leaf (SFA). Abbreviations: See Fig. 1. Values are mean + standard deviation of triplicate determination, different letters on the same bars (A-E,

a—f) indicate significant differences (p <0.05).

"ol ol WS veille MZE T A Zew A
Z} ®tk(Lee 5, 2012).

Arlg g =] 24 EEPAdAE kaempfrol-7-O-B-b-
glucoside (Shu 2006), astilbin 2 3-O-methylastilbin

=4
O

(Guo, 2007), dihydrokaempferol, resveratrol, oxyresveratrol,
scirpusin, kaempfrol-7-O-B-D-glucoside 3! dihydrokaempferol-

3-0O-a-0-thamnoside (Wu &, 2010), chlorogenic acid, caffeic
acid, polydatin, resveratrol, astillbin, rutin % oxyresveratrol
(Chena 5 2011)% 78 polyphenol A%o] E&® u} S}
22]3L Cha$} Lee(2007)= ArlEE = elA polyphenol 7%
o] 718 <2l EtOAce] F Ad¥o| glycoside AF2lddl= =}
o7} o}, EEHANE 2] ¥ vt = kaempferol-7-O-o-
L-thamnopyranoside % kaempferol-3,7-O-oi-L-dithamno- pyranoside
SF 22 TF wigAlE} sisler, ol Aol LRl olsl]
aglyconed} H= Zo=Z AlRHU)

X0 2 A0 Wi AFA. vds 2 g oIy
o] g FEEYE] B 7F FHoZRE HE AAG X0
9} A0 gk Aslede =AM A3 Fig. 33 2tk XO
AEHe e SulFEFEYEA vdgo) Hsle] WdaA|
71 A7 @A =2 24 Jepidth 53] daAnle
@9 EtOAc ¥ BuOH fraction?] XO As| &4 7tz
75.02% B 65.59%= H| W& 7392l 39.42% B 5.34%c] H]
o] dA A =UTHFig 3A). A0 AL DICMF
EtOAc fractiono|A] Z+z} 81.82% 2 77.93%= €} fraction=
o Hlgte] =Rhom X09| -9 iR HEkEe| H|sle]
HEAIZ 7A9-2] AL E7E FASA E=UTHFig. 3B).
XO= 2o|25E =AY AdA AFAE | k] o
AMHERD hypoxanthine == xanthineS 22F0 2 ZAZA| 7=t
#Fshs G4 (Fig. HZ FF A= dEIAE NADE AR
4A|Z o]g38l= xanthine dehydrogenaseZ 2H8-sht HE|AE]
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=
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<
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Fig. 3 XO (A) and AO (B) inhibitory activities of various solvent partitioned fractions from non-fermented (NFS) and fermented Smilax china L. leaf
(SFA) against XO and AO extracted and partial purified from rabbit liver. Abbreviations: See Fig. 1. Values are mean + standard deviation of triplicate
determination, different letters on the same bars (A—E, a—f) indicate significant differences (p <0.05).

oe novo synthesis
of purine base

tf

Inosine

|——| ame |

Hypoxanthine

——{xon ]

Xanthine

I

.
‘[ |

[on |

Uric acid

| Renal excretion I

Fig. 4 Metabolismic pathway of uric acid. Abbreviations: IMP; inosine
monophosphate, AMP; adenosine monophosphate, GMP; guanosine
monophosphate, XOR; xanthine oxidoreductase, AO; aldehyde oxidase.

3 21 sllde BaPdel 0.5 AAS-EAIR o838k XO
2 283t} (Parks®} Granger, 1986). 3, AOE 7%, d|, A%
o] MEA EAsh= B4 (Al-Salmy, 2001)2 HAAEAA] 7} &
Ag 79-o= sulfoxides, N-oxides, nitrosamines, hydroxamic
acids, azo 9%, oximes, epoxides, "= nitro3FE EL 1,2-
benzisoxazole F=A2] o] #Aggo2A S5 (Hirao %,
1994; Sugihara 5, 1996)7 ThHseFEol tieh A3 aiael=
Fod(McCrystal 5, 1999) 3 methotrexate == famciclovir
9} 732 aldehyde H+= AAE FHSR= heterocyclic compounds
o] Al EXgo A *agE AAAZ % Urk(Beedham,
1987; Kitamura 5, 1999). &3l AOE X02| &3 W3
o] glom XO7t ARHHAE o A48T F AUs eE &

Hx Aoy A e A= ¢t Tayama 52011y
2L 57F A0S A mAe FFE AR A 0.1% &
BE 243-388%, 1% SEE 73.9-90.0%, 10% =HE 90.0-
93.5%°] AeE/d-& Hepdttal stk FF2 oF 90%= Al
Ze] 7% FRog wAETH= Hi(Wortmann 2002)7F 1.0
U X092l EA4slel oste] AFE Q2ke] faljido] W 54
o= Qlatd 2 A=rF U A F Qo] A eslE
S A% st B X02 48 AN & e AAA
Ale] o] Q= Sl

g A8J¥F &9 dE 9 vEg HrjHgEd Sl 3
Z w¥9% F X0°l gk Asj&Ao] E& DICM, EtOAc %
BuOH #¥FZES potassium ozonateZ F=8F 7S
moused] 157+ £35S we] 5 24KSU) gl mA=
FES 2AE A= Fig 59 2ok QARSI HC)
SU 2 6.98 mg/dLE A JNZT(NC)2] 3.82 mg/dLol| H]3}
o] 1.83H17} =Skow, DICM(600 mgkg) 2 BuOHT(600
mgkg)?l A$E 217t 6.14-631 mg/dL 2 6.15-6.28 mg/dLE
HCZ9 #Jo]E Holx] 2gkth 8y EtOAc (600 mgke) F
& HAFIME 524 mygdL, HEANMNE 4.57 mgdLE HC
ol Hlsle] o)Al AE How, v wage] Hlsle]
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Fig. 5 Effects of various solvent partitioned fractions from non-fermented (NFS) and fermented Smilax china L. leaf (SFA) on the content of serum uric
acid in potassium oxonate-induced hyperuricemic mice. Abbreviations: See Fig. 1, CON; control, HC; hyperuricemic control, All; allopurinol (10 mg/
kg), DICM,; dichloromethane fraction (600 mg/kg), EtOAc; ethylacetate fraction (300, 600, and 900 mg/kg), BuOH; n-butanol (600 mg/kg). Values are
mean + standard deviation of 5 mice, different letters on the same bars (A—E, a—f) indicate significant differences (p <0.05).
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