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Effect of Snail(Fruticiola sieboldiana) Extract on Reactive Oxygen
Species(ROS) in Old Female Rats
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Abstract — This study was performed to investigate the effect of 8 weeks administration of snail extract on free radical for-
mation in old female rats (27 weeks). Rats administrated orally with snail extract at the dose of 100 mg/kg, 200 mg/kg, chon-
droitin sulfate 10 mg/kg and 0.9% saline (control) for 8 weeks. Hematologic profiles and hepatic enzymes were all normal.
Results of analysis on snail extract were naicin, Na, protein, sugar, beta-carotene, vitamin (A, B1, B2, B6, C, E), folic acid,
phosphorus, lipid, K, cholesterol, chondroitin. Hepatic lipid peroxidase content was decreased, aldehyde oxidase was decreased,
glutathione peroxidase and glutathione-S transferase were not changed, but xanthine oxidase, catalase and superoxidase activ-
ities were significantly increased in snail extract fed group (p<0.001). Therefore, as the result of this study, it could be expected
that the administration of snail extract for 8weeks is the potential to be use as a hepatic anti-oxidative agent.
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lucurunic acid, N-acetyl-D-glucosamine, —L2] 3 sulfate”}
Fo] 2R FAEY e IREA FE T A=
z2A, Az 9 Az Fol EAsh, o ok
glycosaminoglycan¥} 7 ©hal Aol 3§ A g st
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g9fo]o] 4421 chondroitin sulfate®] 739~ T2 AZ0]
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AleF 2 J|F —AJeF Z thiobarbituric acid, reduced
glutathione, oxidized glutathione, NADPH, 1-methyl-4-
phenyl-1,2.3,6-tetrahydropyridine, cytochrome C, sodium
xanthine= Sigma AFZHE FU3FH.2™ sulfosalicylic acid,
sodium azide= KatayamaAl, sodium dihydrogenphosphate,
disodium hydrogenphosphate=JunseiA}, malondialdehyde
= AldrichAF2 -] 8k 2.1 Kit Al F S 2= ALP,
ALB, ALT, AST, Total cholesterol % Total protein
RocheZ 8 F51o} ARE-sI3IT

AFo)| AMg-E 7]7]2+= glass teflon homogenizer(t] g}
8}, Korea), UV-spectrophotometer(Shimadzu UV-1201,
Japan), high centrifuge(Hanil HMR-1610V, Korea), 4§ 3}&}
4] ZH](Roche Ltd, Switzerland), ultra centrifuge(Hitachi
695-7, Japan), water bath(Jeio tech Co., Korea), medical
freezer(Sanyo, Japan), microplate Reader(Bio-TEK, USA)
£ AR&sisith

A M2 - 2 Aol ARS-S @30 (Esieboldiana) N &5
© H3AFANA Fsted GAE B# 7R AS A
o=t ol= @¥olet AATE A 13 ¥EE ¥,
40°CollA] protease® 4A17F &t &4 ) & -, 95°Cell
A S AR AR F A xS Ao HF 782 15%
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T Fet ME Fe| &l - =7 Fok 4 FE IRl
?lste] SD-rat female 12573 % 2758 9] PN 24
% 899) Cah Mg 58 Auugieh, 8o B4L Ca 2
Mg &=9] 7% rat 7§ elisa kit(Mybiosource, USA
&3] Akt
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G, B=pelr] DAF 2A@E: 22 + 1°C, 5% 55 + 3%,
Wk 12 Al7F light/ dark cycle) o2 153U HSAIZ &
2lol& Fofsiitt.

A7) e A9 12578 SD-rat females, =% 7] &
We 275% SDerat female® 877 A& B2S 32 5}o]
AFAIZE A 24 A7F B S9F AL A2 ST oju] &
2 B0 dFHES vHst] ARsES YAHEeA
10:00~12:00) WellA] At th & AT Esdelsts)
AT FEAE ) YU3](SEML, Institutional Animal Care
and Use Committee)®] *3 2 wi+fol whe} e = ok

%913 SEMI-14-12).

S=EAE Xl Y MK - AFFE & 742 female

SD-rat®. 2 A7 F<l 4579, 853, 125738 ¢ =33 27
FHog FAsIgen, 857 olgjel o] A BHS A

T5 3 tH(Table I).

AT AQl& 277 female SD-ratol] saline+ o] gk
normal*(saline 0.9%), &3 °] =& 100 mgkg F
(Snail 100), @3 o] FZE 200 mgkg I =(Snail 200),
chondroitin sulfate 10 mg/kg%¢4*(chondroitin 10)S.2
/J 3} th. Chondroitin sulfate= €23 ©] 100 goll <A 3h=
chondroitin sulfate®] &3-2 Farste] A5},

AESE =AM ¥ F0{ - Fof Tl AFEAS A3
4 Foito] ool oAl A st FAME HdE &
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Table 1. Design of experimental group
NEs=E o+ 74 A A vk

1 SD-rat 45%, female 4W Saline 0.9% 6

2 SD-rat S—Xr—ag female 8W Saline 0.9% 6

3 SD-rat 12—74%] female 12W Saline 0.9% 6

4 Normal Saline 0.9% 6

5 Snail extract 100 mg/kg g3o|2EE 100 mgke T+ 6

SD-rat 275% female . i Zi - gre —;
6 Snail extract 200 mg/kg gjo] 2ZE 200 mgke T 6
7 Chondroitin sulfate 10 mg/kg chondroitin sulfate 10 mg/kg 3—',3—011:11% 6

e o2 RE APt dofzl i oF 30 v7F A
2ol HRIAIZL 33,000 rpmell A 15 £7F 94 Easle]
FHS dof AT o A3l EElE Y A
Z e Y387 ] (Roche Ltd., Basel, Sw1tzerlan AST,

(pH 7.4)Z 78l W9 % 01]/\1 glass teflon homogenizerZ
vt T o] vl -2 homogenate #2802 3L

o] #8< WH °Wr'ra7li 600xgell X1 1027 44 v‘i—a
stod 3 gl wjeky FES AAT A AE &SR

712 10,000xgol| A 2087+ Aalie] o &, ko] A
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B2 532 0.1IM potassium phosphate buffer(pH 7.4) &
N 7iste] dE Al AR AL THA] 10,000 goll A 30
B2+ A 94 28l mitochondria £38 A%lom, A=
oS ThA] 105,000 x gollx] 60327+ Z4liE]sle] B& s
AS cytosol o2 ThA] L& 2] S AA microsome
85 ATk

7 =% = §_¢_5M-|o| =X

lipid peroxide &f2ke| &X — Ohkawas2] "W 'O WA
st x2Z 1g3 104) %k-J 0.IM sodium phosphate
buffer(pH 7.4)2 P35I o] 10% vl ol FL3 buffer
£ 5% 718k 3217} preincubation A7 - 8.1% sodium
dodecyl sulfate?} 20% acetate buffer(pH 3.5) 2 o] &
2902 (.8% thiobarbituric acid £ 718+ & 95°CollA 1XZF &
OF HESA|A A2ojA W7z} Fof n-BuOH:Pyridine(15 :1)&
A7vete] 1587 94 Eelste] A4E S42] n-BuOH:
Pyridine & F3l] 37 532 nmollA] S35 =451
BEFEIAA 2 gHES %4 1g T malondialdehyde
nmoleZ. FA|3}5 T}

Xanthine oxidase E2| &8 — Stripes} Della®] 4 ol
319y 0.1 M potassium phosphate buffer(pH 7.5) 3.0 uL
7kt 37°CollA HESAIZL 5 20% tnchloroacetlc acids 7}
stod A Tl Al7|5L A A FHe & AAE uric acids
g 292 nmollM FBEE SASL EE HF Aol 24
ste] 189 1mg protein®] A A3l uric acide] %<
nmoleZ YERY T

Aldehyde oxidase EA9| £X - Rajagopalan'se] "
ol &3} 0.1 M potassium phosphate buffer(pH 7.5)°1 7]
221 NMN(n-1 -methyl nicotinamide chloride)9} T4 &
7 POH HES-A17] 3 AAEQ] 2-pyridoneS 3 300 nmol|A]

4= ﬁﬂﬁ HL A Aol =l =S st

4_-4 A =E B mg protein®] A= 2-pyridoneS
nmoleZ FA| AT

Glutathione S-transferase(GST) &49| =X - Habig
So] HpH ) F3}e] 0.1M potassium phosphate buffer(pH
6.5)°1 40 mM reduced glutathione 75uLE 713k & g4
10 uLE ¥ 25°CellA] 53¢ preincubtiondt ¥ 7] 24
2,4-dinitrochlorobenzene 25 pLg 7 }0}04 2—1—7 FRkSAI &
20% trichloroacetic acidE 7Fste] WEg-S $EA17]AL LA
wElste] A2 A4S A 3 340 nmellA] =S ;‘793}
% 2 4-dinitrochlorobenzene®] mole E4715 9.6 mM'cm™
< ol&ste] GAEE IR

Glutathione determination(GD) &&e| &M - x| 27|
% glutathione 3 242 Ellman®] W%l Fato] 74
Z %] homogenate 0.5mLll 4% sulfosalicylic acid 0.5 mLE
718l 2500 pmoll A 10387 AR & 4% 94 0.3 mL
S 3l disulfide reagent 2.7 mLE 23 2087 W] ¥
412 nmellX FEEE St ®FE A Mol Fshed 4F
Aokt

Glutathione peroxidase(GPx) Mol X -35%9
H,0,, glutathione & 6 mM NADPH”} &4 0.1 M Tris-HCl
buffer(pH 7.2) S°l~1 homogenized &4~ NS H7}ste] 1}
& 330~340 ol FEEE Sslal FFEAS VEeR
slo] FHEE SAHATE B4 A0 9= 2 nmole
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NADPHE oxidized Al7]= &40 o2 FASIT &=
-2 Pagila®} Valentine®] HWP*)s 71&0 2 slof =45}
ATH

Superoxide dismutase(SOD}EM2| X — Marklund®]
MRl 22510 0.2 M potassium phosphate buffer(200 uM
cytochrome C, 100 uM EDTAE pH 8.6) 1.0 mlol]l &4
A 02mLE 7F1 ice bath’dollA] 20i-7F WX]3IAL testoll=
alkaline dimethyl sulfoxide(DMSO)&-} 0.5 mL, blankell=
non-alkaline DMSO &4 0.5 mLE 77} 718}l 37°CollA]
30%-7F WAL 7] AL 2 550 nmol|A] 7HAE]= cytochrome C
o] FH=E 24319t SOD lunit= AN A==
Superoxide dismurtaseol] ]3] 50% A&)2 7-3-2] Wk
o AAFE JepA

Catalase EM2| & — Aebic] W™ o F39] 50 mM
potassium phosphate buffer(pH 7.0)%°l 7]1Z<l 10mM
H,0,¢] $5= AEE 3 240 nmollA F35=0] ¥stE
93 B2} FBAF 0.041 mM'emS o] g-3te] FHES
2Pttt a4ag/de] Tele 19 1 mg protein®] 23]
= hydrogen peroxide®] %2 pmoleZ ZFA|SF3A T

CHUE M2k - o) 99 Lowry 5 W™l &
3+ bovine serum albumin(Sigma Chemical Co., St. Louis,
Mo. USA)YS EFo & alo] =319t
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SHEH YH - FAA 274E SPSSEA RS ©f
3] S on, p<0.05 o3l - BAZOE o
gk Zlo® AT 7F ol ek folgk 2ol vEt
WeA9] vl EA]S student’s t-test one-way ANOVA
(Duncan’s multiple comparison test)S ©]-&3to] A2

e Ak
2 5

3 Fet MF Fo| 7B - A7l AMgstle =% F9
71&Eg AR Y8l 1257383 27578 female SD-rat2]
AHALF I Mg, Ca AAHS AAIS A Table I
Table = 29keh. GAHAPA L 12770l H]sle] 53]
A F Zg 9 k] = A 15 gas Ae
olgk &= QATK(Table I0). o] #H77] o]F oJAoA] 24
2 ulav|4re] Fert Yolkthes By dxjskE 24
93t} o}&e], Misawa Ishiis %] w2Z™, 2358 oo
== SD-rat®] 739 AAE W WFF7|7F Hastar, F
716 o]Eth= Bad wet 2 A= 437 =d
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Table II. Hematology historical control data from SD-rats (female)

TEST(unit) 2 weeks
Mean Range Mean Range

Erythrocytes, 10*/ul 7.96 7.77-8.19 8.46 8.08-8.83
Hematocrit, % 43.93 41.20-47.30 47.65 47.00-48.30
Hemoglobin, g/dl 15.07 14.40-16.00 15.70 15.40-16.00
MCHC, % 34.38 32.70-35.70 32.90 31.70-34.10
MCH, pg 18.96 18.30-20.00 18.55 18.20-18.90
MCV, fl 55.17 53.00-59.50 56.55 53.20-18.90
Leukocytes, 10°/ul 11.57 10.09-14.01 9.75 9.40-10.10
Neutrophils, % 9.89 8.20-14.50 17.85 17.60-18.09
Neutrophils, 10*/ul 1.18 0.91-1.70 1.72 1.70-1.74
Lymphocytes, % 84.39 80.20-86.00 75.93 74.20-77.66
Lymphocytes, 10°/ul 9.79 8.50-12.10 7.25 7.20-7.30
Monocytes, % 2.58 2.10-3.40 2.02 1.90-2.13
Monocytes, 10°/ul 0.28 0.10-0.46 0.20 0.00-0.20
Eosinophils, % 1.20 1.00-1.50 2.02 0.90-2.70
Eosinophils, 10°/ul 0.13 0.10-0.16 0.15 0.10-0.20
Basophils, % 0.48 0.30-1.00 0.10 0.00-0.20
Basophils, 10°/ul 0.05 0.00-0.10 0.05 0.00-0.10
Large Unstained cells, % 1.68 1.10-2.80 1.68 1.30-1.72
Large Unstained cells, 10°/ul 0.18 0.14-0.27 0.19 0.12-0.21
Platelets, 1000/mm’ 792.00 379-967 958.00 885-1031
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Table III. Analysis of serum-Calcium, Magnesium (mg/dL)
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Calcium Magnesium
TEST 12 weeks 27 weeks 12 weeks = 27 weeks
Range of variation 10.70-13.79 10.29-13.16 4.01-6.89 3.30-5.24
Mean value 12.23 11.92 5.36 4.43
Standard deviation of the mean +0.14 +0.16 +0.12 +0.16
Table IV. Analysis of snail extract (100 g) 2Yo| F&E= 4EEY
Nutritional contents Content PLHE BY - o] FE=S FFE 24 23
Niacin 1.10 mg Table IVE Uit 245, 2+ B <o JFdEol Bol
Na 270.00 mg Uebster YEFE didoR gol Auld e s
Protein 13.90 g AtEE T}
Sugar 200 g Chondroitin sulfategf2FaA] — g=jo] F%E<] chondroitin
Retinol - sulfate®] 4> 7177154554 Fraohde ) AlEdy
beta-carotene 26.00 pg Z3le] Ex2o|X3AL gl Al Fe 2o]313ke] v g
Vitamin A 4.000 g e d FES FAEATH A A I Table VO 720
Vitamin B, 0.01 mg ZERolx184tke] TFo] 10.45%2 A=A
Vitamin B, 0.17 mg Sho| £EE MAEH 8Fle 712 Y AL -4, 87,
Vitamin By 0.17 mg 127 B =8 FHARF) AEE & FoIg & 7 Y
Vitamin € 730 mg 29 serumolA] 712 A8}5F ZAHAST, ALT, ALP, ALB,
Yitamin E 1.00 mg total cholesterol, total protein®] A¥}& Table VI~Table VII
Dleta?'y fiber - o) LFERNSLT).
zne. 266 me 713 Aske A} A3t wso] AR §57 Folglw
P, EUATOST AL AP S, B0
i 050 & w1 gl 2 9 A e e SRIE 2 it
Iron 1.30 mg L o _
Potasuium 267.00 me YHo| £&80| 7+ T8 FABMO 0Kl Y
Caleium $2.00 mg Xi& TS gtol DIl 238 - MDAE A2e] 32
Cholesterol 106.00 mg sk 8=E Sgshs WHem alael ofs AlEEe ¥
Ash 130 g ke FAR Ao FarsEae doA <Al v 4
84 £42 FHeE Ao eld Yrk wmae of

Table V. Analysis of chondroitin sulfate concentration of snail extract

Chondroitin sulfate (%)

Ratio of protein and chondroitin

Crude protein (%)

Snail extract 10.45 4.78 49.96
Table VI. Effect of serum level fed snail extract for 8 weeks
Group ALP ALB ALT AST Total cholesterol Total protein
U/L g/dL U/L U/L mg/dL g/dL
4 W 135.474+38.38 45.10+1.65 41.80+8.86 117.07+48.94  130.20+17.28 6.03+£0.112
3 W 139.97+9.23 45.85+1.38 42.13+11.46 85.40+27.15 85.08+9.25 6.23+0.23
12 W 154.80+25.69 45.03+1.58 63.87+20.55 139.50433.12  126.06+23.67 6.08+0.42
saline 0.9% 86.05+£12.42* 41.7543.15 43.50+8.89 70.62+15.34*  131.33+53.66 5.62+0.22
07 W Snail 100 107.92+33.63 43.06+4.04 55.38+17.77  73.70£15.55*  146.94+58.34 5.65+0.16
Snail 200 76.93£15.90* 43.84+3 .31 49.07+11.94 93.21£16.30  136.23£15.96 5.78+0.64
chondroitin 10 87.22+21.26* 42.15+1.56 52.15+£19.93 86.28+22.53 138.54423.13 5.70+0.22

DValues are expressed mean + S.D. for groups of six experiments.
p<0.05 vs. 27W saline 0.9%.
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Table VII. Normal range of serum level of female SD-rat

Kor. J. Pharmacogn.

o ALP ALB ALT AST Total cholesterol Total protein
ke
° U/L g/dL U/L U/L mg/dL g/dL
Normal range 80-190 40-50 17-97 54-298 20-154 5~7
1019 254
L 1
s 8
'% T 1. = * 1 1’ f
£ = B ; t
E, - 4‘\\' Sl\\' 12W SalineI0.9°/o Snail 100  Snail 200 Chondrot
A sW 12W  Saline 0.9% Snail 100 Snail 200 Chondrotin 10 27W
27W 807
Fig. 1. Effect of hepatic lipid peroxide content fed snail extract A
for 8 weeks.
1) Values are expressed mean + S.D. for groups of six experiments R — =
2) *p<0.05 vs. 27W saline 0.9%, 'p<0.001 vs. 27W saline 0.9%
4'\\' 8'\\' 2w Saline’0.9% Snail 100  Smail 200 Chondrotin 10

Uzt tiEEe] Eeiy dshke] w oA SdATT A
AL o] 2 Q1% AkslA] AEH A7 AWe] Ay B 1)
Al IFIAR HAE glow, sl mE IS
gk oA A Ee] Akl 3w AdEe] 9tk Fig, 1
7F 24 T AE FRste] gherel wsks Ak Aol
=Pt zlejo] 7P wel © 277 R G Al 355%)9]
NZoll 4 8.87+1.23 MDA nmole/g of tissue= X2 IH;ks}t
Aert 7P =7 vEbsk e, g@3fo] Fofo os) 77t 5
THZ 703+098 MDA nmole/g of tissue, 6.90+0.53 MDA
nmole/g of tissueZ W EFE O™ 53| chondroitin sulfate
10 mg/kg 7o) 7% 125798 9] 7k22¢] Lipid peroxide
232 )53k S0 2 lipid peroxide®] $HFo] 7AEE A
< Au E 5 A0tk

MM MAA0| O|Xl= ¥E - Fig 2= 7 24 24
b AN g@¥go] FEEo| X e YT #F
ot} Xanthine oxidase(XOR= EAMEL] AHAE 4=
AE-A 2 0] 8359 xanthineS uric acid8 2.2 4F3}5
HES Fuf sk 4R st IPLFE 18.64£2.30
uric acid nmole/mg protein/min %2, @30 100 mg/kg,
g3 o] 200 mgkg T ZH2F 14.15+2.83, 12.12+1.32
uric acid nmole/mg protein/minZ & A4S VER} N7
TEOE FYHOE Faste AL AT F AT
(p<0.001).

Aldehyde oxidase(AO)=. XO9} 7+ &S HSITHFig. 3).
3Pt I 275 @l Al 35575) 58.57 +£3.57 2-pyridine
nmole/mg protein/min= xanthine oxidase®} 7+o] &4 EHAjo]
SO, §F7F A|ERAE AO 32 212 42.49+2.87,

-

iy

ot

27W

Fig. 2. Effect of hepatic xanthine oxidase and aldehyde oxi-
dase activity fed snail extract for 8 weeks.

1) Values are expressed mean + S.D. for groups of six experiments
2) #p<0.05 vs. 27W saline 0.9%, 'p<0.001 vs. 27W saline 0.9%

39.44 +2.68 2-pyridine nmole/mg protein/minZ & A~EH40]
ashs s Rl & AU

Glutathione EAH|0f| O|Xl= A& — I¥o] FEES 8
T+ FAstA 7+ 24 5 glutathione F=9 FIX= FES
ZASIATHFig. 3). Glutathione peroxidase(GPx), glutathione-S
transferase(GST), glutathione concentration(GC) =& 24 3}
oA 27577 =HF M E glutathiones= R 7z} g9 &
o] ZAEUTS I F ASh g g@¥o] AEE
877 Fofgtlle Batarl oA Eidhka A &/dqt
& A EAl vA e aehs g oA Ql 2ol 7t gl
o o] @¥o] A Roll= oA A3 dolg ek 2o
glutathione S AYAJ 5= -SH AlF 2] J LA Eo] gl
2} glutathione A8 % &A= Y-S HIAA &= A
° =2 I HFig. 3).

it si=AI0l O|Xl= P& -Fig 4= 7+ 239 &
Jaka sl 5 AR superoxidase dismutase(SOD) 2 catalase
B G g@uo] FEE0] =7 Fo vA= YIS #
23 Ao}, syt W3l w2k SOD9} Catalase 2
d FA7F AAEoH, E¥fo] FEE 8T TR 5
B Bdo] Stk A gE1E & ATt 53] SOD
% catalase 28/ €] 79, @¥o] FofollM 277 3}



Vol. 48, No. 4, 2017

m

a L)) W Salise 05% Seall 100 Saall 200 Choadrocia 10

&

¢

g

Glutathione

Cum ole/img protein

=3

W

Glutathione cencentration

GNY
L2 Aimitro 4 nitrode nee ne nmole

Funngt et b/
2

<

T T

) W RW Slise 5% Saall 100 Seai 2 (hosdeta 10

oW

Glutathione S-transferase

U
*
T
e L Ll Ll
AW SW W Salne 5% Saad 10 Sead 200 Chesdred

W
Glutathione peroxdiase

Fig. 3. Effects of hepatic glutathione concentration, glutathi-
one-S transferase and glutathione peroxidase activities fed snail
extract for 8 weeks.

1) Values are expressed mean + S.D. for groups of six experiments
2) *p<0.05 vs. 27W saline 0.9%, +p<0.001 vs. 27W saline 0.9%

tHlste] 22t p<0.001, p<0.05 frelFEo 2 Fdo] 57t

g BrrgEe 70
B vkg REOE Qlslel 1 FHEE Sk 9l

295
N
~ 2
218 == '
o3 t
Iz
= 314 !
RE
‘ L LS LS
AU BT 1IN Salled$ Saad 100 Saad 200 Cheadroda 10
Catalase
N<
214
§ —_
Z ¥
H
4
s
AF  SW LW Sulaefd% Seal 100 Sead 300 Cheadca 0

.
bl |

SOD

Fig. 4. Effect of hepatic catalase and SOD in snail extract for
8 weeks.

1) Values are expressed mean = S.D. for groups of six experiments
2) *p<0.05 vs. 27W saline 0.9%, Tp<0.001 vs. 27W saline 0.9%
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