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The Effect of Neodymium Oxide on the Generation of Reactive Oxygen
Species and DNA Oxidative Damage by Intratracheal Instillation

Jong-Kyu Kim' + Soo-Jin Kim - Min-Gu Kang? - Se-Wook Song’

1OCczqvatzbnaZ Safety and Health Research Institute, KOSHA
*Jeonnam Dongbu Area Office, KOSHA

ABSTRACT

Objectives: This study was performed to assay the effect of neodymium oxide on the generation of reactive oxygen species and DNA
oxidative damage by intratracheal instillation.
Methods: Two groups of rats were exposed to neodymium oxide(Nd,Os) via intratracheal instillation with doses of 0.5 mg and 2.0 mg,
respectively. At two days and at 12 weeks after exposure, the contents of neodymium oxide in the lung, liver, kidney, heart and brain,
leukocyte, olive tail moment, ROS, RNS, lactate dehydrogenase, albumin, cytokine and MDA from BALF were measured.
Results: Neodymium oxide contents in the liver, kidney, heart, and brain were detected at less than 1 pg/g tissue concentration.
However, in the lungs at four weeks the highest amount were detected and then found to be drastically reduced at 12 weeks.

ROS and RNS in bronchoalveolar lavage increased in concentration dependently at two days, four weeks and 12 weeks after
neodymium oxide instillation. However, ROS and RNS decreased with the passage of time.

At two days the total number of WBC in BALF in the high concentration group was significantly increased, and at four weeks the
total number of WBC were significantly increased in the low and high concentration groups(p<0.01).

At two days after exposure, the LDH of the low and high concentration groups was significantly increased. At 12 weeks, only the LDH
of the high concentration group was significantly increased compared to in the control group(p<0.01).

As aresult of Comet assay, after two days, damage to the DNA of the low and high concentration groups was observed.
Conclusions: Intratracheal instillation of neodymium oxide induces the generation of ROS and DNA damage in rats.
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A& §93k3(Ronal et al., 1987), SEA3 oA A|Z
W) Alojpelo] G 71 7 )5S w7
H(Jie et al, 2011b) AL A}, 7H] ZH7| AL
o Al 20 o)), dit 9l Al mAEee]
” HE §HA7|= S(lie et al, 2011a) Y
Jo] waEglch. et Yo Eel &

1
o WIEAA] ot 7| EERe] W2 F

1l = E
Bl 7L AL A%, ¥ 5 02 7R ofF
% o] duh & Aojh=A setsts] glate] 2
A7) o AR QT REFS 2 on, HoA

= actate dehydrogenase, Albumin<
SAskh 1E|ar Abshd| e o] o WA A v
A Qe A skl HEA LS IFN-y,
=5)e) o) AlEate] 27

-
=
o
N

shiek

£ golslr] ¢3le] MalondialdehydeE =7
| sistod o

SIAISE DNAS] AFS1Y d4pol s Blolsty
AM|3Z Comet AssayE A5}

BN U ofn
X

s A

o 7% W FYol BE EHATE Fotol 2

o ARRFE 93 7|24 9 A} 7|
£ QAR B ATE 2Pt

Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(3): 336-344

LA NERE

B Ao A= Abshd| 2 t]E(< 100 nm, Sigma-Aldrich,
[Nd203; 1313-97-9], Product No. 634611, Lot No.
MKBC4929V, USA)S G1ste] AlFERRE ARSI

[FAE=dE& A dael A
T, dxEo] 42 1.7 mg/m, 6.7 mgm FE 2
0.3 M(ZZ} 0.5 mg, 2.0 mg)E AAsES] 7= W
(Intratracheal instillation)2 13] %33} th(Bellmann
et al., 1997).

3AIEES W AR
AR BB E4E AR S 52 (Specific pathogen

free, SPF) Sprague-Dawley =71 758 =5 244
AEE(F)oIA Editol SEAA 27 =AY &
9% AFE =SAHTE 2Tt 24vte, A5 240t
2], AFE 24ut 2 S Ak eH, ZF 3| Al
sE2 7| ol 3204, 45Aofl, 1254 A E =
= XA FEARSAL 25 2283C, AdGE
50+£20%, 27134 13~183)/hr, YA ZF 12A17H LA
IA~9F 9A]) W ZTE 150~300 Lux® AA st
At AR ot AR ES 1P AbE(Labdiet
5053, PMI Nutrition, St. Louis, MO, USA)E A}-3-5 7|
AFAFE 28 AREel AFES skl

4.0, 2k AE AE = ZT|U Astd 20| 8 AHE
710 FAE A e HES 294, 474, 125
A |, 7k A A HE A Ald Ax &
65% ZAAKMerck, USA)C 2 1= CP-MS(7500CE,
Agilent Technologies, USA)=

BN rlo
N
—_— = m

5. 7| 2R H = M Y Mt AL
7)1 AH 3 A2 (BAL, Bronchoalveolar lavage)<
of|o] g 2l(Tsoflurane, Ilsung Pharm, Korea)©. & ul
3 A E 559 71TXE A7) & PBS (calcium-and
magnesium-free phosphate buffer solution, pH 7.4) 3
nee AHEsle] AEEES] A £ 102 AHsic
BATE AHY FAAEFROS, RNS)E
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OxiSelect™ In Vitro ROS/RNS Assay Kit(CELL
BIOLABS, INC., STA-347, 96 assays)2 ©|-83}0] =
st

FESt A5 BEA 7] (Hemavet 850, Drew Scientific,
USA)E o]43}o] BALY WBC(White blood cell), NE
(Neutrophile), LY(Lymphocyte), MO(Monocyte), EO
(Eosinophile), BA(Basophile)& =435}%] 00, &z}
HA17](TBA 20FR, Toshiba Co, Japan)E ©|-8-5}o] LDH
(Lactate dehydrogenase), ALB(Albumin)-2 ZA3}3ich

IFN-y(BD OptEIA™ Set Rat IFN-y), IL-6(BD
OptEIA™ Set Rat IL-6), IL-10(BD OptEIA™ Set Rat
IL-10), TNF-a(BD OptEIA™ Set Rat TNF-0) S o]-23}
of 7| WA HZ AlH AL 1,500 goll A10:27F A4 £
sto] e AFEoH9]  IFN-y(Interferon gamma),

3 DNAE 20~40u&-9] g3 n|d oz #asiich
®3 SCGE AaE AFsFet7] flsiAl= Komet
analysis system 5.0(Kinetic Imaging, Ltd., Liverpool,
UK) CCD camera®] 91Z23}o] migrated¥l DNA2] %
2} migration lengthS ZA3}9c} o] AZEQo] =&
3 © 2 Olive tail moment(Olive & Banath, 1993) 7}
< AAge 24 DNA &AH =S Uethyglct

7. Xtz 2| SAHAZ

NG A Bikat FEARGE EASHOM, SPSS
185 o] g3dto] U YufR|EAE A (One-way ANOVA)
2 AAstaom felgel AE AR AFHFLS
Dunnett's test®} Duncan multiple range testS ©]-8-3}-¢]
Solde AR

IL-6(interleukin-6), IL-10(interleukin-10), TNF-a(tumor

necrosis factor-)E =743} th

6. Comet assay 1o, 2 M, A, o Z7(9] AstH2C|F 223

ZF o] s ES 71 o 3 294, 45A] HA| A o 8-S 7w 29 A Hof| A F4Eo] 7
Eo] DNA &A= A3 9ot BF=d gz o)f a9, Su7) 271842 72 7)o
(ethidium bromide, 10x stock solution : 20 4g/m)= A 225 AR 9t Eo] 2713 Ao, 29 & A7t

Table 1. The contents of neodymium oxide in lung, liver, kidney, heart and brain of SD male rats after neodymi um oxide intratracheal

instillation
(n=4, unit : Ug/g tissue)

Organ Exposure Period Control Low High

2 days 0.00+0.00 165.17+69.76 6450.53+3014.83*
Lung 4 weeks 0.67+1.25 1276.95+553.24 7955.224+3833.78%*

12 weeks 0.08+0.16 181.06+150.80 756.27+466.69*

2 days 5.18+8.29 0.51+0.69 0.23+0.14
Liver 4 weeks 0.14+0.18 0.23+0.08 0.53+0.28

12 weeks 0.29+0.56 0.04+0.04 0.11+0.07

2 days 0.08+0.13 0.02+0.01 0.02+0.01
Kidney, 4 weeks 0.01+0.01 0.18+0.11 0.76+1.07

12 weeks 0.00+0.00 0.03+0.03 0.04+0.02

2 days 0.04+0.05 0.00+0.01 0.02+0.03
Heart 4 weeks 0.13+0.12 0.06+0.02 0.04+0.06

12 weeks 0.00+0.01 0.00+0.00 0.00+0.01

2 days 0.14+0.19 0.02+0.05 0.15+0.13
Brain 4 weeks 0.00+0.00 0.02+0.04 0.02+0.05

12 weeks 0.00+0.00 0.00+0.01 0.01+0.01

All values are expressed as mean+S.D.
*: different as compared with control group, P<0.01
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A AR edEs ST 2y 1

=7t S7HEE A et Eol =7
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e AL 7955 Ug/g tissuel] HEE gﬂ‘”
o E=3F 1238 = Asetoll A Bt 181 pg/g tissue
o =2 HEHNoH, AFEdolAE 756 glg
tissue?] FE 2 HEE|on, A|7to] X Fof uel A
LT 4FR A 2R Kot 7.74) A HEE
Ro, R2FA = LI A AEH3U sk 4
FATN A= 29 Bk 1.2 =4 AEE e
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A, HolA S4E S 2 HE-2 1 ug/g tissue T
THo| i ti(Table 1).
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2. BALF L ROS, RNS X A1}

AT BS TE 29 Al Aok F4Ef
ROS, RNS7} ¥HAsto] Akaha] g=afo] wbyet Zlo]e}
o]o] Tl ROS, RNSE £33 aﬂ 297, 45
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Figure 1. ROS and RNS generation of SD male rats after
neodymium oxide instillation (n=4).
n: the number of animals
All values are expressed as mean+S.D.
*: different as compared with control group, P <0.05
**: different as compared with control group, P <0.01
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o] Z7tstgom, 2917 ROS, RNSO] Hhgo] 7h4)
woron, 43, 1254 A|zko] |yl et ROS,
RNS] uPake 7h25}gichFigure 1).

3. AL = T HEZMHBBALLY WE
__rL §K-I 7dj|_|.

Al edEg 7|k F9 Al HazoA Wy E &
JA A Bl o 2 o3t /\]-Q.XJ /\Eg.ﬂ/\ﬂ. LA 3]
o FSueS Y ‘% Zolgh= 7Hd Stof| |3 A|
4 FLERA ARE epgt A
*Jﬁrﬁliﬁhs 7| Tl & 2UA AlEELt
A FoRt T7HE EALH(p<0.01), 45A = A
T koA EE fofF SUHE Et
(p<0.01). 125A+= WBC7} 5= o9&z oz Z7}s}
L Aol BaEglon, Ao RE foj St
7F WEEA] FUTH(Table 2).

X
r> rf

4. BALF L} Lactate dehydrogenase, Albumin X Z 1}

A et EE 71E Y Al H2AELS Tobst
7] $]3Fo] LDH(Lactate dehydrogenase), ALB(Albumin)
£ SAT 21 =& F 2494 AeEad sl
A LDH7} tjz2tof| vlste] FAZ o2 {-9/81A 57t
51900 B(p<0.01), 457 A% 5 2(p<0.05), 1227] 71
FETolA FAAC R FO5HA ST tHp<0.01).
3 ALBE 294 F95tA S7tetelon, 12 =4
Lo FAHCRE FO5HA F7FsH A THp<0.01)
(Figure 2, 3).

5. BALF Lf| Cytokine S Z 1}

Az ot gol o welAe] uAE Jdae Bl
ab7] glete] SEAIHA IFN-y, TNF-q, IL-
IL-10S 243 An TNF-02 294 SEoZEz o
2 F7Feken, IFNre dlgkeaolA fasigle
o, L6 127 TsEFolA 7rasiolth Lelw
IL-10= 1254 A%k, sEdola asisict
(Figure 4).

6. BALF L MDA &X™Z 1}

b et EE 71= 9 Al oA S5 o] ROS
i s B | s O B et Rl ) ) s B |
DNAE &A1 Z1 o2 oS5 o] BALF Y MDAS
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Table 2. Leukocyte counts from broncho alveolar lavage fluid(BALF) of SD male rats after neodymium oxide instillation (n=8)

BAL Cells Exposure Period Control Low High
2 days 0.4320.16 1.17+0.62 1.87+1.02%
(}LVEE) 4 weeks 0.35+0.09 1.02+0 4% 1.16+0.34*
12 weeks 0.68+0.19 0.81+0.33 1.14+0.57
2 days 0.15£0.07 0.19+0.09 0.37+0.32
Nez‘lg/"‘f;yls 4 weeks 0.11£0.04 0.26+0.06 0.3+0.09
i 12 weeks 0.2320.09 0.2320.09 0.35£0.27
2 days 0.1+0.04 0.84+0.47 1.21=0.57
Lynllghicyte 4 weeks 0.13£0.04 0.55+0.33 0.630.25
(/L) 12 weeks 0.12+0.05 0.26+0.2 0.48+0.22
2 days 0.030.06 0.04%0.02 0.14£0.11
Mz’lzj’lfg)tes 4 weeks 0.02+0.03 0.06+0.04 0.08£0.04
12 weeks 0.0120.01 0.03+0.02 0.05+0.03
) 2 days 0.09+0.06 0.05+0.03 0.08+0.06
E"?;é‘/"%yls 4 weeks 0.05+0.01 0.08+0.03 0.09:£0.04
! 12 weeks 0.15+0.07 0.15+0.05 0.13+0.05
2 days 0.06:£0.02 0.030.02 0.05£0.03
B‘;Issp}gls 4 weeks 0.05+0.02 0.0620.02 0.05+0.02
i 12 weeks 0.15+0.05 0.13+0.06 0.11£0.05
2 days 37.0548.97 16.24+6.19 16.11+4.57
Ne“t(‘;";hyls 4 weeks 31.4247.56 27.98+8.19 26.67+5.71
’ 12 weeks 34.0246.98 30.0148.15 28.55+7.64
2 days 2324923 70.56+7.1 67.08+8.31
Lymphocytes(%) 4 weeks 36.73+8.78 51.02+13.79 53.11£7.93
12 weeks 19.3349.36 28.85+11.81 42.62+8.89
2 days 2.64+1.95 43+1.43 6.96+2.49
MO“;c)ytes 4 weeks 3.1241.56 5.49:2.75 6.75+3.03
% 12 weeks 1.9142.16 4.01+1.83 5.05+2.23
Eosinophyl 2 days 21.336.69 4.85£1.97 4.68+1.77
%) 4 weeks 14.47+3.77 8.88+5 8.48+4.12
12 weeks 22.2046 21.74+6.7 13.54+5.25
2 days 15.76+3.26 2.83+1.05 2.64+131
Bas"oghylsl 4 weeks 14.24+5 43 6.62+3.05 4984211
() 12 weeks 22.4746.43 15.3746.16 10.22+3 35

n: the number of animals *: different as compared with control group, P<0.01

All values are expressed as mean+S.D.

o 0.04 4  mmmm control
200 ‘_ ::oon‘rcl e
w e
A = high

400 -
0.03 1

300 - ‘

0.02 1

200

100 i ‘ 0.01 4 =
o - — I—I e 0.00 1 — I—I || l]

2idyas 4 weeks 12 weeks 5
4 yas 4 weeks
Exposure time Exposure fime 12 weeks

Aburrin(mg/dl)

Lactate dehydrogenase (IUL)

Figure 2. The lactate dehydrogenase in BALF after neodymium
oxide intratracheal instillation (n=8).
n: the number of animals
All values are expressed as mean=S.D.
*: different as compared with control group, P <0.05
**: different as compared with control group, P<0.01

Figure 3. The albumin in BALF after neodymium oxide intratracheal
instillation (n=8).
n: the number of animals
*: different as compared with control group, P <0.05
**: different as compared with control group, P<0.01
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Figure 4. Cytokine levels in bronchoalveolar lavage fluid (n=8).

n: the number of animals
*: different as compared with control group, P <0.05

**: different as compared with control group, P<0.01
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Figure 5. MDA levels in bronchoalveolar lavage fluid (n=8).
n: the number of animals

*: different as compared with control group, P <0.05
**: different as compared with control group, P<0.01
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Z2A8 A} 2UA s ELe] MDAZ} o Zto] Hla}
o st S7HATHP<0.01). TLefut 45, 125 A=
folgt Wabe A Qokrh(Figure 5).

AR eHES 71E Y ¥ HA|Z DNAY 4ks}
A Aol 55 Eels] flste] HAEZ Comet Assay
S AARE A A et E S 7= Y 5 294
et giZ kol H]3}e] Olive tail moment 3}o]
434 =9k, WEE 6.64] EQton] FAHC
2% GOspA Z7FHAtHp<001). it 4770
= SAACE o3t tﬁﬂj: TR Fheh E3E
tail length® 7|%= ¢ 3 2474 AL 3.44)
olom WELEIO 42H) =gton] EAAMORE
FOFESHAl F718FAtHp<0.01). 1y 4R o=
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Table 3. Olive tail moment values of FLARE assay after
neodymium oxide intratracheal instillation (n=4)

Exposure

Period Control Low High
2 days 3.97+3.61 17.26+4.88*  26.43+3.15*
4 weeks 13.26+3.05 14.15+4.15 7.27+£2.92

Unit: a.u.(arbitrary unit)
All values are expressed as mean+S.D.
*: different as compared with control group, P<0.01

RIT WIH BAHA 3eh(Table 3)

27125 45Ho] A Ytk olo] AR

ARERE] 7% O Felste] HY BAALE WA

LA DNAS) 431 &332 Folof 22t
_1

Jie et al.2011a)= I EZ7} AlxLH0 2 A olF
o] oA, oAl 1A E 5oF Ajste] A4
Ao g Ausla 9o, Haiquan et al
(2010)'* S ER7L H=E o]Est, 53] UrYAts
NxZzE Fastr] mfZo] 4 edES 7= F4d
Al Eﬂoﬂ/ﬂ =0 #, 7k A, A E HE olF
sto]l SAE Aom o= A7y Al eds
o Baxgks S5 7= Y Ash e
Y =t S E HolA =A HEE U A
sletE Y F 244 ALsEoie Askdti
o} 39} =4 HEE S ol AsEdtolsl= H9
o] 7181 AA7| Aol o= A% AFEL, lEe
oA = BFo] Hrhsto] #H O A|A7|Ho] AsE
A oFQr7] Wil Ao g Alg =)

477 LrEdoA=s AsEdtEh ou =4 A
ZE Ak B3 2F4 1 Ede AELHT 4
v =7 HEE o] Fof gLt it o= 4574
o|F ILFEo AA7V|so] s o]FolA 125
A FolggFH|et T2 HE&R A etgwol A

http://iwww.kiha.kr

H Aoz AlrEHTh ESF A|7Eo] Zgof what 7\15——
E—TLOHHh 47Rjol A 2R Rk 7.7v) A A
o2 Hol 7|=Y Fojy Agh| e tEol Jﬂlﬂi
7\]5\_7@ o8 o]Eala 9SS oF 2= 9ot} 4% T
W Atshd| e gl 1237 fHashs Aoz Hop Ab
sl edsol st & AAEHE 2 AsEatolA
= 19 pg/g tissue day, oA+ 130 ug/g
tissue day 91 Ao = FHECH
Jie et al.(2011a)& NdCLE o} 0] 602 AT =
ofgt Aat 7k, A, AolA vledEo] 15 ~25 1
g/g tissue =2 AEEOoH, ZHoA 71 wol
A&EEI Al A £0]%itt. E3SE Haiquan et
al.(2010)& NdCLE whoAo) 149 B Eolst A}
HollA vledse] HEH A v & AtollA
= 1h A, AR, HolA Al eHE S 1w/
tissue W|WF HEE Slch 01% SYUE Ate 2 H g0l

2 ¥ % G,

i Ji
2088 U Aoz dauol l%lﬂﬂm ¥
%—*ﬂa‘i—’F% 4% Ay A eds 7= Fo &
294 A=A [T SUE EodeH
(p<0.01), 4T”H°ﬂL AFE ALFEdoi BFE {2
3 S7HE HAthp<0.01). 12 F4= = &AL
Z7kshe Aol BAEgo, BALoRE §
ofgt $7b7h A sk
264 x}o]E7FQl IFN-y, TNF-a, IL-6 = TNF-
o= S7beke s Bolu, IFN- ysﬂr IL-6+= %43}
= A% 23tk ol& Carter 52 7HEEHS =&
P AelEslalel s gEden 37t
(Carter et al., 2006)3}1 2 AL AL 2
S Slstth B GE AelEsbL IL-108 47,
R2FA = Hashes BFS Eth Carter®] ¢t
A IL1057k 0 B aqael Ax|shA ket
o} ol Atghyedo] vpaRubR|of &4 AR
o7 FAFHY AR IL-10440] Tt
Rnog At E )
LA Z 0] 1B 32 5)X] 2 (Polyunsaturated lipids)
2 B35} malondialdehyde”} A Ao} AFS}a] AEdH
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2.0 YESAF A2 o] & THPryor & Stanley, 1975).
5t malondialdehyde+= W24 o] & aldehyde(-CHO)E
ok 771 SRkE g A RS AYaL glof
54 2EY LS do]a 3A%S shof A EAE)
2|$4kE, FaaEs HFAES A A7]H (Farmer
et al., 2007), malondialdehyde:= deoxyadenosine®}
deoxyguanosinet HH-3-2- 5to] MIGe} -2 et dS
A At Mamett, 1999). 2 ARollA 294 SlE et
o] MDAZ} tj z<tof| vlsto] -9]8HA 57Hp<0.01)%t
Aoz Hop AshledES g4z 7|84 9 ¥
Alzzake] A Aaikeks doql Aeor wohH
LDH= 4%, 7h ¥ 28al @ 240 Eaxsta
dom, x2lo] £AS Whow LDH7} 2] o) 4] whA]
Lol LDHO| B =7t S71she Aoz A Sl
(Na et al.,, 2009). Ao A= A eHES 7=
T Al #H ASTYARE Ttefstr] 95t LDH
(Lactate dehydrogenase), ALB(Albumin)E 743t A1}
eE ¥ 294 A=t s Etof| A LDHo| thx
ol ulate] BAMOR Gelshd Zrletglon, 457
A A, 12574 skaoA FAHCR Fost
A Z7Veheck E4 ALBE 2904 SolakA Z71ehe
o, 234 dFroA SAACE [-o5HA F7tst
ek ole Al etsE 71 F=del &fsto] #H A5
Hhg-o] WAt om, FEA| 7| WA Bl o zpe] &4
o] WSS 2l 4= ISIct Edilberto 5] TiO;
o] ol FUAIA AtollA MEAIH RS LDHE &
I

43 A3t FABI 1% A LDH, u)do] Z7}e}
3, o] By B Agbo] Aol wel hasidct
(Edilberto et al., 2004). 5} Fei et al.(2011)-2 NdCL; &
149) B7350] 3 ®%ol 4 LDHE 245 23} o=
oo Blste] FAA R FoJstA STskAh
AR et ES 7% =Y F FAIE DNAY| 41514
EApo -2 BRISh] $15to] THE Comet Assay #
A A9 7= = 297 AeEat kel Hlst
o] Olive tail moment Z}o] 438} =Qtom, VerF 2
6.60 =qtom FAHCRE FOH2o5HA F7tskal
ot Zeu 45 o= FAR SR o3t Mol
T A] oFgkr) E3 tail lengthe 7%= ¢ 3 244 A
BEFO 340 EoLon], TEERS 420 Eon
BARoRE folstA] Z7selch et 450
£ frofsh wshe waEE A ok wheby Ashie
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tE= 71kl 79 Al 297= DNA9| Akaha] 442
AOo7|H, 4FA o= FZA| 27} Bl HE = s B
o 4 e

Anand & Akhilesh(1995)-2 neodymium(Nd,O;)-2 A4
o) gl FA} . BLHEL] GAAJo] A Chromosome
abermation) AFe A7} % LK o FuAoly
o] WSt o, 12A17F led & GAA] o)Fo] FAA
S & fFoJatA FrkskthaL HarskGith o= Aksh|
Qr]gol AR FAA ol FFS mlAaL glom,
HA|Z DNAC| &= dovle 2oz AlgEh

Fei et al.2011)2 NACL: & 14Y E7}5 o] & 71=4
= A% A A5 Kol ETRele BAdstsho] (kA
of &S Fol AEo| &S F AEA
(Apoptosis) S A7 A3 o] 4hshd| . t)Fo]
Aol &4 Fi AEARE FEAIA Olive tail
moment’} Z7}3F Ao 2 AR E )

A AR et s Yl g2k 7=l FojA H)

W 2AF B, 71 AR A AW WES ST
LDH 57}, #HA|3Z DNA ARShA &4 IA)S wharer -
51ck
A 710l ML Hof 9 ot FF A}
gl 7he 02 oAE R Aot
LA A= o742 A3 2 7l
T 2HE 5 AR v dast Jlow we
=

w r

i fob {r o

V.8 B

Ao A QY ES 0.5 mg, 2.0 mge 7|EU
Fojadn i EdAaF WA, Z1HAA A A 9
g5t 57}, LDH 571, #HIA|Z DNA AFSHA &4 Ay

ZAtel 2
BB SRAMARATT AR
o] Au] AL ol S A,
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