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ARTICLE INFO ABSTRACT
Received November 17, 2022 This study sought to evaluate the mechanism of cellular injury caused by ferrous sulfate (FeSQO4) and
Revised 1:; December 2, 2022 the protective effects of Pamassia palustris L. (PP) extract against FeSOs-induced cytotoxicity of
XE\C’;S;Z; Dezgsz:;t)zr g‘oggzz cultured C6 glioma cells. FeSOa is known to cause neurotoxicity and induce Parkinson’s disease. The
' antioxidative effects of PP, such as superoxide dismutase (SOD)-like and superoxide anion-radical
(SAR)-scavenging activities, as well as effects on cell viability, were studied. FeSOs significantly
decreased cell viability in a dose—dependent manner and the XTTso value, the concentration of FeSO4
which reduced the cell viability by half, was measured at 63.3 uM in these cultures. FeSOs was
estimated to be highly cytotoxic by the Borenfreund and Puerner toxicity criteria. Quercetin, an
antioxidant, significantly improved cell viability, damaged by FeSOs-induced cytotoxicity. While
Key words evaluating the protective effects of the PP extract on FeSOs—induced cytotoxicity, it was observed
Antioxidative effect that the extract significantly increased cell viability compared to the FeSOs-treated group. Also, the
Ferrous sulfate PP extract showed superoxide dismutase (SOD)-like and superoxide anion radical (SAR)-scavenging
S:rfiit;ii?ﬁss activities. Based on these findings, it can be concluded that FeSO4 induced oxidative stress—related
cytotoxicity, and the PP extract effectively protected against this cytotoxicity via its antioxidative
effects. In conclusion, natural antioxidant sources such as PP may be agents useful for preventing
oxidative stress—related cytotoxicity induced by heavy metal compounds such as the FeSQOa, a

known Parkinsonism inducer.
Copyright © 2022 The Korean Society for Clinical Laboratory Science.
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FAFE(FeSO»)-2> T1EH 0] AIE4 2 LeiA ArH2l. ot
(Parkinsonism) X[t FA| 2 del 22 A EFY
1810 2 2 (tremor)2 HIERE 73R (rigidity), &%
(akinesia)Tt Z=2 37HAE F /L= k= A ='W
o= 181749 F= 2ARI AYA T1(James Parkinson)
of| ofsf} W E]o] g Agoloh3]. WXL AHAR1 .
Rlo 2= RA Qlof ot S =afilA A7) A
ofl 71QlIshH, TFHA o == 234 Q4] ofsf EnielAlgA|
Eo| &AtolLt Elslo] ofstrhal & QleH4], ol
< E9/d HEgke A7 BbAQ1 X =R o U X = oA
T WA] odof ghx]of E2- ofggo| w2l it} m1EH 9] A
T2 &7 Qo AASIH(subthalamic nucleus)©ll
ot A=t AVt Adiok= 1ol d=H o] A5
LTF T R50] Aotk ©do] it 18 EE =2 ke
< Alfok=d|, @4 vl=r FDA 5912 B2 gl st Ejd
Al (trihexyphenidyl) 2t -2 328/ A7} A=
I QIEHE). FE AFEF2BREE, A, MR, A5
oA A ZA7} A=) L QITH6]. THAT o] & Al EE &
717 o] Al FA4 0= Q1% Fakgo] 4lslr] o] =/go] gl
OHAE X574 §50] =2 thAEE9] 7ido] AlFsizlch
L, 555%0 H(Fe)ol T =4 s IEAH
Al olo] thgt A7H A2l Q. &, HaRkEo] =iylA| 2]
APA RO AR 42 -Frdslo] MIaEE A o= 1t
&2 SRR A v QIEH2]. wbA], 2 AtollA=
olE AR HeRI=o| o3t Al =40 uelIA| AFA =7}
oRd B} APA| 3Zof| A e Alela] 403 = A=A UE

=715 dolR 7] YJolo] ol 2 (neuroglial cell)] L=
1 B C6 glioma A|ZFE A== dolehEe] =42 FAH
ALt o] F2 715449 SUEA, E2 HIRSH 7 I=Re U g%

Fﬁ ofx
of o

i

r_>r‘_4 oX,

3 & e okRot
I Aokl B R |HA o] ARES o83 R A=A
T2 Aol TH8]. A& 5 EMSK Parnassia palustris L.
PP)= 99 EMsltal e 2=t Aoy o s vigtxatar
Q). PP= Ut A o) Al S0 AAlstal Q= o) H=
(Saxifragaceae)oll &ol= of2fsfio] E&24] o2 GZHE
02 F2SEShL 7P = U Rl oA vl TIHA =
o] Ut} TAHO] 22 7~9d o] Fletek=tl| Avll= EEEY
O = 7 Qo] A2 FARE0] HWel 50 310, M= o5l A
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Foto] S]] W ARSSICHI]. PP A2 AR gk
24| 7)oz F-(rutin)S 1R HN® (quercetin), 747
E(kaempferol), ¥Z=ol=(alkaloid), slo]=|H(hyperin)
¥} 22 E2tE ol =(flavonoid) AFE-2] o= AdwE0] e
o] §lo] REHRE F=S HIRSFE, 1, AS, 35, 50
-2 Aslof| AR&E|o] QIH10]. £3], A (curcumin)S H]
53} o= (kaempferol), FEl(rutin), FHE(quercetin), B
(tannin), Stoj¥IA(hyperin) & s/ SeH ol =A1E
O JE-EEA] ol At 2Rgo] itk A2 on] 2 U
Zl Abalolti{11]. PPof| thet St=4= PPE2] Xpolof| thgh
SH 4 = okl Tt A7 i F-Eo |l =
HIR tolu 52 &, Ak} tigh At ALY olF
oA QIA] TH12]. =i, Allazaliefrie] dagtel whet Ag
2okt AR g3 AR 5 Agto] thigh 7| - g HIESto]
E49] 85 U sRlerAe] QFA/d ARt 22 theket A
A0 ARBE| L QIrH13]. & A= RIS EA0] shut
Q1 Z4FE(FeSOoll theh 41785782 A7 A13ES21 C6 glioma
A5 o]- &5l AlSHA &4 SHE 2ARIICE T3 FeSO49)
/0] thel PP F252] J3FS AL STl BT =4
A &4t IR Aoy SEEsRRkE =400 axbael vt
33 3l= HIHIEES HAAA =R E Dopk vz} 51Tk

o,
%

1. M| Mz

H AFo] ARt A|2k0F FeSQy4, quercetin, alcohol,
pyrogallol, nitroblue tetrazolium (NBT), phosphate
buffered saline (PBS), dimethyl sulfoxide (DMSO),
hydrogen peroxide (H,O.), HCl, xanthine, Tris-HCl
buffer ¥ 2,3-bis-[2-methoxy-4-nitro-5-sulfophenyl]-
2H-tetrazolium-5-caboxanilide, disodium salt (XTT)=
SigmaAK(St Luios. MO, USA)OIA F4stie}. ESE FeSOq4
9] A|Z= AHoTEH(FBS: fetal bovine serum, Gibco, USA)
o] gl= FA"HR|(MEM: minimum essential medium,
Gibco, USA»E AME510] 50, 100, 150, 200 uMe] 7+ AR
2 THEo] ARSSIGITE XTT (50 pg/ml) AP PBSe] 514
Stof AR&slTh

2. SUHKPP) HF X ==

A o)4o] Gz oplol A 8~9%o] AzZ AFisle]
oA Wl the MRS W Batsle] 418519

== 0

R RE===1 ‘?46]1

www.kjcls.org



300 Young-Mi Seo and Seung-Bum Yang. Antioxidative Effect of Parnassia palustris L. Extract

AE.80.6 g} 2F 280 mLe] S5 1,000 mL AETAA
of| Yol 3A71 B2t 713t o] IS 335] RHEoto] A2 of
< 10}3,000 rpmOIA] 307 PAE RIS AP s SAIAA
5801 2.9%%1 2.3 g9 AlRE ATk A7] AlZE LA 4
HEH o] = 54 AR5t

3. MIZE Y 2 MIZEMEE(cell viability) 24

C6 glioma AIEZHATCC, CCL 107)2] Bl trypsin &
AE ARESte] EEfoiolom EeHE Al @R vidiel
AL TS 1x10° cells/well] WE & 96-well HIRE7
o] BTk, B8 & 72417 8136 T, 5% CO22] @27
of| A ksl o, Bief Aol s EE OIS APt + Al
IAEEE BAs9in) MlxAEE B2 Mosmann [14]
o] Whyo = HAE Aet Alzo] 7 welld XTT (50 n
g/mL) 10 pLE 9l 4A17F 52t 2710014 Bligstoict. Hi
FA= T DMSOR *2] et th3- ELISA reader (Spectra max
250, Molecular Devices, Sunnyvale, USA) 450 nmelx] 333
L5 S0 tiRatatt vl RARSIIT

4. FeS042| XM

Pyo 5115]9] A-721}E vigo 2 8o C6 glioma Al
FeSO47}30~70 pMe] 5= 2 2251 ufFoflx 212+ 48A17F
B A2fet Fof] AlEAE-go] thet XT sk S5tk

5. HAIEI(Quercetin, QU)2 BHtets 53 2 FeSOO
Cifet 3t

Chung 5110]2] Q7475 v = QU2 H4ldls RA
£ 95l 25 uM H2025 Bl Al 22l A2, QU 35 pMt QU
45 pMe| Z47Y0) 55 24X 51t Aot ofof thgh JakS
NZAZEZ ARG E3 FeSOs0] thg QU] F3ke
1}ol57] I8l XTTso 5= FeSO4 A2 0] QU 35 uM} 45

KM 2417 559k IR 2210] AEAERS ZASIAC

El

6. PP 2522 MEEY 54 Y FeSO401 Cist £ES 2|

PP F2=9] 54 AR 9Iot] 90~150 pg/mL ZH 5
9| FEES v Alxof| 48A17H B3 A ] T AlAY=g A}
Sioith. 2AFETOIA 25 X683l s =S ERlskL
s HER ofote] FHY] HieE FAol| A8t ES,
FeSO4°]l gt PP F5E2] YFRARS, XTTs0 5E2] FeSO4
#2174, 110 pg/mLe} 130 pg/mLe] FE&2 245t A
gJolal A ZAYEER 74710] JFe FARIAT.

www.kjcls.org

7. PP =39 428E &M

E&9l=(polyphenolE42 A.0.A.C. [17]°] &Jgt =+
o "z}, 0.2 mL =A%} phenol reagent 0.2 mMS 2]
3EZHRESAIZ] 0.4 mL sodium carbonate® 14|17+ A2
5lo] ELISA reader® 725 nmolA 8555 75619t 315
A|9FS-Tannic acidZ o1 Hg=r41E- 235139t Flavonoid
42 Nieva Moreno 5118]0] 2Jgk =3e]l &3, 25T oA
AlZ-8H 0.1 mL, 10% aluminum nitrate, °§+&4.7 mL, 1 M
potassium acetate 3= 0.2 mLE 408 5 HFSAIZ] &
ELISA reader® 415 nmolX F3=E 7010 EEAIF
< rutin® 2 sfo] HFGAS ZMsieich

8. SOD-LAI &M =4

SOD-FAF &432 Marklund®} Marklund [19]°] 9]¢t &+
o]l 9J5f], 10 mM pyrogallol#Tris-HCl bufferE Al=o] A
gJsto] 25T oA 107 Bt ¥ESAIFT §HE- & HCLE A
S T}2- ELISA reader® 420 nmolX 45 =703t
SOD fAHAJS tiz=to]| gt Wl #A[S1] 2™, SOD-
FAFsZ QUE R0 2 1o, SOD-FARs(%)=[(A =3
719] T /FA71EY] 5 E) x 1001-100 2.8 ek

9. Speroxide anion-radical (SAR) AH &4 &H

SAR-AA &49] 4L nitroblue tetrazolim (NBT)2]
HFHof| et A]2-894 0.1 mL, 0.4 mL potassium phosphate
buffer (pH 7.5), 0.4 mM xanthine®l] NBTE- 7}5to] 37Tl
A 2087 EGAIF T vEEo] e = 1 NHCl 1 mLE 7Fgt
5 ELISA reader, 560 nmol|X &35 57513} SAR-4&
A S th o] theh E-S2 BAISIRITE SAR-AA G2
QUE YAHZT-O = 3191, SAR-47%5(%)=100-[(A=37}
9] T304 /R0 S0 X 100] 02 YERATE

10. 4 2|

Bgk2- SPSS/WIN (20.0) Z2 172 ]85} Mean +SD
F 375190, $7H9] H| 1= one way ANOVAZ 49519
T, AR B S Tukey HSD O 3194t} 90428 P<0.05
oA A EsEA.



2 1

1. FeSOs2 MZE=Y 55

FeSOs20] =/3& ERlst7] ffsto] vl C6 glioma Al2Eo]|
FeSOsZ 30~70 uM 2 77} 33be wljofoiofl A 48415
QF iRt A3}, Aefstoo] wet NS foR A Y
ERd 0 24 48 BT P<0.001). FeSO4, 30 uM, 50 pM,
70 pMolIA thzEel] Blsl ZH2 73.8%, 64.3%, 42.9%2] Al
RJ2E-E B oM, XTTs - 63.3 uMe] Aol Urebigdth
(Table 1). APE=/do] tiRF A4 22470 uM, 50 pM, 30 uM,
2] =02 A|EEAo] =7 UERGTh

2. Quercetin (QU)2| iteks =X

QU thigt Fileks 2ARE #18l 25 pM H.0 5 Bl Al
off #2371 7ol QU 35 uMatt QU 45 pMZ 242 241 &%

Table 1. The cytotoxicity of FeSO4 by XTT assay
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Aottt 1 23} H0,2] AE]olxt= tzte] Hlsto] Al
FTAYEE0] 38.0% (0.19+0.01)F YEFE ¥, 35 pM+45
uMe] QUE AglofA= ZHE 72.0% (0.36+0.02)2} 76.0%
(0.38+0.02)& HeRTE. o= H0, BEA et 28] I A
HEAPEEo] FoH F7FFATH £<0.001) (Table 2). QUE]
PSP ARS-EA ATt AlZAgEgo] R, 45 pM QU, 35
uM QU, 25 pM H,0, <202 =] YERsiTH

3. FeS042 SM0j thst QU| 3k

FeSO4 2] AlZ=/de] thigh FASHA|R] QU] Fak XTTso
59 FeSO4E I Ao A2jsk7] Aol QU 35 uMa QU
45 pME 24171 B8t AEskaint. 1 23 FeSO42] Aeof|A]
£ AlZAY2-Eo| g2 vlste] 35.1% (0.20+£0.03)2 U
ERgoLt 35 uMIt 45 uM CAQ] Aol Zb2t 47.4%
(0.27+0.01)2} 59.6% (0.34+0.02)% YERFTHP<0.001)

Concentrations of XTT assay (450 nm)

% F P Tukey HSD
FeSOa (uM) Mean+SD ) ey
Control® 0.42+0.02 100 208.53 <.001 a>b>c>d
30° 0.31£0.02 73.8
50° 0.27+0.02 64.3
70° 0.18+0.01 42.9
The data indicate the mean+SD for triplicate experiments.
Abbreviation: FeSQa, ferrous sulfate.
Table 2. The antioxidative ability of QU on the H20; in cultured C6 glioma cells
XTT assay (450 nm)
Concentrations of QU (UM) (%) F P Tukey HSD
Mean +SD
Control® 0.50+0.03 100 417.61 <.001 a>d>c>b
25 H,0,° 0.19+0.01 38.0
35/25 H,0,° 0.36+£0.02 72.0
45/25 H,0," 0.38+0.02 76.0
The data indicate the mean+SD for triplicate experiments.
Abbreviations: QU, quercetin; H.0,, hydrogen peroxide.
Table 3. The effect of QU on the cytotoxicity induced by FeSO4 in cultured C6 glioma cells
XTT assay (450 nm)
Concentrations of QU (UM) (%) F P Tukey HSD
Mean +SD
Control® 0.567+0.03 100 393.15 <.001 a>d, ¢c>b
FeSOs (XTTs0)” 0.20+0.03 35.1
35/FeS0s (XTTs0)° 0.27+0.01 47 .4
45/FeS0s (XTTs0)’ 0.34+0.02 59.6

The data indicate the mean+SD for triplicate experiments.
Abbreviations: QU, quercetin; FeSOs, ferrous sulfate.

www.kjcls.org
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(Table 3). FeSO:2] AZEE49] QU afo] chk Akt
L OjZ2, 45 M QUEH35 uM QU, FeSO; (XTTs) 202 4]

mAEL0] 7 et

4. PP FEE9 NE=H

PP $&59] ZAEAL 717} 90~150 pg/mL 5= 3
EES 92 vigHolA MEE 217 B3 90 pg/mLet
110 pg/mL FEoA] MEAYEgo] thztol vlste] 97.4%
(0.3840.02)2} 94.9% (0.37+0.02)% 212} Yebgt) T3t
130 pg/mLe} 150 pg/ml SEollA] A EAFEE-2 742} 92.3%
(0.36+0.03)2} 89.7% (0.35+0.01) 2 LFERHTH,<0.001)
(Table 4) (Figure 1). PP &&2] Z/J0] thet AR-EAdx}
=110 pg/mL, 130 pg/mL, 150 pg/mL 7toll=EA2Q1 2}
ol= ¢l ot 110 pg/mlL, 130 pg/ml, 150 pg/mL =02
A|ZA3ZE-Eo] =9kt 90 pg/ml= tiR, 110 pg/mL, 130
ng/mLeF-SAAR1 o7} g1 21 150 pg/mLet=-8A141
Ao]7h ATt tHRT-2 150 pg/mLet AlZZAgEE0] BAA
O 2 ZjolF Hy71of th=to] HlshA] Al ZgEE0] Rt

HAE Hole 2 383 s== 150 pug/mL oV3ollA
Eibs Ao 2 SRIFE . It B AdHNE PP FEES
150 pg/ml ©3t°] =5 AR

PP £&EAJE % polyphenol®] T2 42.8 mg/gC &,
flavonoid $FFS 32.9 mg/g 0 & Z2F YeRITtHFigure 2).

6. FeS04o| ME=M0|| LSt PP £E29| Y&

FeSO49] AlAE=/goll izt PP &89 Y2 XTTs0 5=
9] FeSO4E vl All2zof| A{2fst7] ol 22} 110 pg/mLe} 130
ng/mLo] FEE-E A3t A3}, FeSO42] AE g Al 2=
2tz vI5}ke] 39.4% (0.13+0.01) 2 LR B]5}o]
110 pg/mL 25 AHZolA=51.5% (0.17+£0.0)E HeFsk
o} %3 130 pg/mL 2= A 2olk=60.6% (0.20+0.0)E
LFERL FeSO42] AEjet g f2fet S7FE B TH2<0.001)
(Table 5). AFFEAZAT} ti24E, 130 pg/ml PP &5, 110
ug/mL PP 325, FeSO4 420 & A|ZAYEg0] A et

Table 4. The cytotoxicity of PP extract on cultured C6 glioma cells by XTT assay

Concentrations of PP XTT assay (450 nm)

0,
extract (ug/mL) Mean=SD (%) F P Tukey HSD
Control® 0.39+0.03 100 5.07 .002 a>e
a0° 0.38+0.02 97.4
110° 0.37+0.02 94.9
130° 0.36+0.03 923
1560° 0.35+0.01 89.7
The data indicate the mean+SD for triplicate experiments.
Abbreviation: PP, Parnassia palustris L.
0.5 7
04 I I 60
A 1
: L L
= 03 50 4
.% 40 I
'g 0.2
I
Q

4

Control 90 110 130 150
PP concentrations (uM)

Figure 1. The cytotoxicity of Pamassia palustris L. (PP) extract on cultured
C6 dlioma cells. Cultured cells were incubated with PP extract at

concentrations of 90, 110, 130 and 150 pg/mL. The data indicate the
mean+SD for triplicate experiments.
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Concentration (mg/g)
w
o

Polvphenol Flavonoid

Figure 2. The component of Pamassia palustris L. (PP) extract. Data are
mean=SD. The data indicate the mean=SD for triplicate experiments.
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Table 5. The protective effect of PP extract on the cytotoxicity induced by FeSOs in cultured C6 glioma cells

Concentrations of PP XTT assay (450 nm) %) F p Tukey HSD
extract (ug/mL) Mean +SD
Control? 0.33+0.002 100 293.71 <.001 a>d>c>b
FeSO,° 0.13+0.001 39.4
110/FeS04 (XTTso)° 0.17+0.07 515
130/FeS04 (XTTs0)" 0.20+0.001 60.6

The data indicate the mean+SD for triplicate experiments.
Abbreviations: PP, Parnassia palustris L.; FeSQa, ferrous sulfate.

Table 6. The SOD-like activity of PP extract determined at a wavelength of 420 nm

_ SOD-like activity
Concentrations of PP (420 nm)

extract (Ug/mL) (%) F P Tukey HSD
Mean +SD
Control® 0.38+0.02 100 241.19 <.001 a>c, d>b
45 pM QUP 0.62+0.02 163.2
110° 0.43+0.02 113.6
130° 0.45+0.02 118.4

The data indicate the mean+SD for triplicate experiments.

Abbreviations: PP, Parnassia palustris L.; QU, quercetin; SOD, superoxide dismutase.

7. SOD-RA 2 =4

SOD-fAF 84E &% '3} | #I5te] PP 25 Al& 110
ng/mLet 130 pg/ml &=E A 2fste] EAsHTh 110 pg/
mL 5% A= 840] ﬂh—})ﬂ H|510] 113.6%& Lrelst
©om, 130 pg/mLe] A ElofA+=118.4%= UERFTH Table 6).
527t
7+ 13.6%%} 18.4% % ol= B5F 2ot Fo3t fAH
359 S7H= HERHE 53], 130 pg/mL skollA= 44
2721 QUL 2A521 63.2 (P<0.001)2] A9] 30%21 A
O = YElEtHFigure 3). SOD-FA 27359 AF24 24
7} QU, 130 pg/mL PP %53} 110 pg/mL PP 32, o
Zt 07 GAd50] w2 A o= UERTH

8. SAR-A7| &M &X

PP ZZ&°] thet SAR-4A BA9] s 5171 floto]
55 A8 110 ng/mLeH 130 pg/mLE 22 2473 23 110
ug/mL F2E2] Aol A= 80.4%= YO, 130 pg/mL
9] Aol A= 67.4%= HERFTH Table 7). wEhA], SAR-47
52 110 pg/mLe} 130 pg/mLeA 242} 19.6% (P<0.01)<F
32.6% UrEM ET ozl HIohA] =2 Aole-2 LERT
(P<0.001). £3], 130 pg/mL BEoAE Ptz QU
9] 27521 69.6% (P<0.001)9] 45%C 140l Ao g2 WE}kb:}
(Figure 4). AR-EA4AT AA 5L, QU, 130 pg/mL PP &

07 4

Control 45 uM QU 110 PP 130 PP
concentration of PP estract (ug/mL)

Figure 3. The superoxide dismutase (SOD)-like ability of Parnassia
palustris L. (PP) extract determined at a wavelength of 420 nm. The
data indicate the mean+SD for triplicate experiments.

E, 110 pg/mL PP $EE, 27 0= &SIh

"

1} 1aH L 2ol ulr iR 2 Aglo]| o]gke A2 HAFAol
L PPZo] ol Entofzt QIZko = Afe] 4te] F7H A H
a7 ik, 53, $740] @ A=A mAEAL 54 E 09
£ 7)ot g Qle) T 2 U4 Aglo] e ul
T 2stal ITH20). 53], S5 5 BAHE(FeSO0)2 1t
1189 FEE R ARAHA o] 9] A= gl tish H- 2
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Table 7. The SAR scavenging activity of PP extract at a wavelength of 560 nm

SAR-scavenging activity

i f PP
Concentrations o (560 nm) %) F p Tukey HSD
extract (pug/mL)
Mean +SD
Control® 0.46+0.01 100 622.49 <.001 a>c>d>b
45 uM QU° 0.14+0.02 30.4
110° 0.37+0.01 80.4
130° 0.31+0.02 67.4

The data indicate the mean+SD for triplicate experiments.

Abbreviations: PP, Parnassia palustris L.; QU, quercetin; SAR, superoxide anion radical.

0.7 4

o o ° ° °
0 2 & >
=

Scavenging ability of SAR (%)
=

o

Control 45 UM QU 110 PP 130 PP
Concentrations of PP extract (ug/mL)

Figure 4. The superoxide anion radical (SAR)-scavenging ability of
Parnassia palustria L. (PP) extract determined at a wavelength of 560
nm. The data indicate the mean+SD for triplicate experiments.

Alo] AF=11 k. whA], 2 AoflA= FeSO4L] 41754
= ABH &4 ST Dot 7] 9fste] C6 glioma AlEE
HjoFsto] ZAFSISIEE. o fldl, i<l A2z 30~70 uM
L9 FeSOsE 27 48A17F 57t A2l A} s olEx o
B A ZBESS FOoH A 0 2A AlE=dS UER
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