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Anticoccidial effects of artemisinin on the Eimeria tenella
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Abstract : Artemisinin, a sesquiterpene lactone, is isolated from the leafy portion of the Artemisia annua and has
been known to be effective against Plasmodium species. Since the genera of Plasmodium and Eimeria(E) tenella are
included the same order, Eucoccidiidae, it is presumed that artemisinin may also be effective against E tenella.

In order to study the anticoccididal effects of artemisinin, the chickens inoculated with E tenella were treated
with artemisinin at different concentrations as feed additive and the results were compared to those of non-medi-
cated, infected control (NIC) and non-medicated, non-infected control (NNC) group.

Artemisinin demonstrated anticoccidial effects by showing, compared to NIC group, improved results in all
parameters, such as bloody diarrhea, lesion scores, the numbers of excreted oocystis in feces, body weight gain and
feed conversion rate. Anticoccidial index (ACI) of artemisinin treated group (5ppm~50ppm) was higher than that
of NIC group. Improvements were greatest in the group treated with artemisinin 50ppm with an ACI of 147.6.

These results indicate that artemisinin has anticoccidial effects on the Eimeria tenella.
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AR 3 el o FAFY T 2 el o9 &
o]2 47%EZ, # 9} o] 7}* 28.8%F, 7T} Ao]” 82.0%E
Hag vl glon] 7] 52 66.9%F Hasiict. o9
28 EE 71§ wjFol FFAFAAZ o] 2
HEE gubs] AP0} ket Levineo]® sulfanilamide
sodium-g A FAAZ A8 o] F 2l e]
o2 okl AAlSe] AMUEUT FTlE polyether
ionophorous antibiotics7} 7H3- 3] &= 3 Qi

B o Tl A "al sola Qe GFAFAAL A
PAEF FHEL nHfste] AGAAZA Y H2g
FZAFAA dFol] BEXE Flom AtAAR
Artemisia(A) annua(7WE%) F21e] EZ Q) artemisinin
+ AHgsksict.

Artemisining quingaosu, ging hau sau, arteannuin
Fog Balgy 19724 FoA A annua’ W27
o] AHsted 9zt HollA o 0.01-05%F Feldt F
1979\ 33727 A" EAE endoperoxideE A

¥ sesquiterpene lactone®] FZE sl glor oA
WS A delelotolle digks] axpH o Ahgs)
B Edolr}. walelol A EAZ ALFI Qv ar-
temisinin® peroxideo| A7t w9~ QHAR EAZ U4
A Qo] olAF2Y ATz} 7 48X} -yl
5 @2 ko) artemisinino] HMs}A] ¢E3 dol A=
B3} ol Artemisinin®] 542 ¢ Yo} A
o] ul-$- Yoo 7|&Eo) AE5o] & Helelol x| gAY
chloroquine 2chE ¥4 ©] <kAsll. ArtemisininS
atz}e]o} o)) olwlulel Naegleria fowlerioll thal] 3L
7} Q1-&o] FedF31* Schistosoma spol] WA= A7
7} o) Fo)F e}, wegt welelobe} -2 Apicomplexa®
oll %3l Toxoplasma gondiioll tHat ATl A= A3}

7} Qo] A Ak,

2 7L Aremisinine] elelotoll hel L7t 2
A9 3 artemisining] FEA) chel e AT o] F
AT 015 FEAlol Bt HFR7HE Pl o] o]
A3 e ARl g oW ZAFS] artemisininol] o)
& RAE BB fstel ATE FoPetint

Nz % 4y

AETAF  FEAETH NS AGDTLA B
sh= Eimeria tenella - B-okilo} SPF ol Althsle] =
A7l 2% F3EAde] 8 (potassium  di-
chromate solution)el] Yol X5 HAIAZ] F JAE
TP A (4T) AHE3t

AYEE : U5l FYUE 197 SA] ofwlel]
o]7H(ArborAcres)F ¥olelE Flslo] Ao)A] A4
Agslm A Ayl FAsIc

ALE : A FAAL A7 EA] g &84 245
AEE AEsiglod o] AgE AWt 24 2w
A gell FE A4 ASEA 24 J&-2 Table 13
Zhe},

REEIALEL - AgokAle] &FA1F S el 9
slo] YEE, YW, WHE, OPG(oocysts per gram),
ZAek( AR E), AR T8 U FFAFAT 55
zAsg o z2AIe et A

D BEE : BE AETE 9F3AHF 1539449 A
E&-5 77 =4

@ ¥Hx : YFHEF 3,4, 5,6 8 79 I
EE zARon AR Sl whel A

Table 1. The formula and chemical composition of the experimental diet

Ingredients % Chemical composition %
Corn, yellow 59.50 Crude protein 17.47
Soybean oil meal 14.00 Calcium 0.92
Corn gluten 4.00 Phosphorus 0.90
Fish meal 4.50 ME* 3127 kcal/kg
Calcium phosphate 1.95
Vitamin mixture 0.57 *ME: Metabolizable energy
Wheat bran 11.32
Others 4.16

Total 100.0
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&, vioRE BE +, FHES] YHE 4o, 42 W
& 44, 0k F /;J‘SP L} ‘_—9,: ++++ 2 BABIA )

@WHE  AFAF 157 7 AT sede 3
Astol el “é He zAGon WHEE © 5
“o) vidlol whe} 0, 1, 2, 3 9 42 554l el

@ OPG(oocysts per gram) : FEHEF 414U HE
HYA7AA wld Bag AMFHse] McMaster EPG
chamberg AB3le] 2 QA AE & zA|] o 3}
Afoed 589 9] u]3-2 1.180]%ic}.

® FAFAENTAE) : 9FAF IFF, 2550
AQFHE FAFE 2T T -TRokTel o)
3 4olEAleE Ak

® AReTE : WFHE 15F, 25300 4242
F& FYetn AT vlzsle] AgeTES =4
shqleh.

AR - AR/ 3)

@ FFAFAT  FFAIFAA 75 A8l &FA]
BATE AHY E#«] P g S8 ASHT
1'—r—17—°“ th3-ol Aoyl 2Jle] AlibslH.

tAFAEAT = (AEEUFHTAE%)-(22.A4)
LEA A A )

tANEAE = (AT FAR /AR
A2 )X 100

T RRALERT = AYT LA|EE
SobE 9 QA ZE %)X 40

P APEWAE = HF AEEEX10

A#HAA ¢ Artemisinin(C)sH,,05)2 52| Aldrich
3] Abol 4] 100 mg 5+} 9] artemisinin(98%)& 7]} s}od
Aol Ag-slich(Fig 1).

S 1807 wolelE YR 74 20

*E F

/-

Holod ST ez Wra H3hed-FRekE(NNCE),
AR (NICT) 9 Zd-Fekatez wixslsl
ot A5 22 Aol AREE 2198« A4
49 A2 F9 90,0004 AFAERAeH Fob
T AEEMA] 3YAPHE] artemisining 50 ppm
(artemisinin 50 ppm medicated, infected group: Ar
50%-), 10 ppm(artemisinin 10 ppm medicated, in
fected group: Arl0F) B 5 ppm(Artemisinin 5 ppm
medicated, infected group: Ar5¢) 4528 Agdd7}
Helz Folelglch S 44Q 717 B9 AHfFol
skt

2 1
HEE  AFHFTF 1500l 2R AEE2 NICE
3 Arso] 929%1% UulAl TL BE 100.0%E5 1}
ebyrh(Table 2).
ez, HWHT, OPG(oocysts per gram) : EH
= NNCollA = KolA| gigtor] NICT A= ¢
SAHE 3UFTE] Plo] Holtrt 6 Foll= 7t A
g WS By o]lF 7HAstadch. Ar50F3 Arlo
< UFAE 5L Tl Plo] Yehton] 6UFolls: o
AR EHE B Arsi2 HE 4U3-RE
< Holthrl 6UFolle ArSOE, Arl03} vl 23k A5
o} Gl viebien] ol ¥ Ar50, Arl0 3 ArS SR
o] Zhasirizt Aebalet. Ar50, Arl0 Wl ArS-
NIC:Zell vl d 9] Z2RA7IE Zhom e &
E5 A Jebdek(Table 2). B 5= NICTo| A
BT 3.55, Ar505F, Arl0F 3 ArS-& NICTol ]

Table 2. Effects of the oral administration of Artemisinin on the pathogenicity of Eimeria tenella

Bloody feces at days post moculauon

Survival

. Lcsmn
Group —————————— e
2 3 4 5 6 7 8 score rate(%)
a NNE . T - - . o 0.0+0.0 7 l})0.0 7

NIC - + + e St + 35+1.0 929
Ar50 R - - ++ ++4+ + 23+08 100.0
Arl0 - - - +++ o+ + 2.0+0.0 100.0
ArS - - + ++ +++ + 21+1.1 929

NNL non- mcdlcatcd non-infected control group.
NIC : non-medicated, infected control group.

Ar50 : Artemisinin 50 ppm medicated, infected group.
Arl0 : Artemisinin 10 ppm medicated, infected group.
Ar 5 : Artemisinin 5 ppm medicated, infected group.

- normal, +: mild, ++: moderate, +++: severe, ++++: VEIy SEVere.
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8 1.2-1.5 A=9] Y& ¥ =S vehych(Table 2).
Pl 43 WAde RE 9% TN 93HS
69 ¥ HE] widE7] ARl e A 7Yl Hn
xjoll =2 F ZHdetr| AzRiich. NICFl uis)
Ar50F, Arl0F 9 Ar5Foll 9] R e A2 E wid A
£2 7+7} 42.0%, 16.5% 2 14.1%S el ich(Fig 2).
EHZBYUSHE), ARRTE ; SAF 954
% 1339} 25%0]] 22} NNCo| 384.1g, 7924g%,
NIC{o| 330.0g, 753.2g% VO™ AS0F-2 389.
6g, 960.0g%, Arl0F-L 374.7g, 882.3g%, ASFES
356.4g, 808.3g-¢ eyt Ar5073} Arl0F-& NICH
oll wlsl HFE 1539} 2530l FAlgo] f-o14 YAl
<0.05) Egtom ASTE A Vel ER 2339
artemisinin F-2}7-¢] SIS NNCEEEE o E3ict
(Table 3). FoiZA& AA] AFHF 15759} 255l

Z}z} NICT A& 85.9, 95.18 eI Ar507 ol A=
1014, 12128, Arl0FolAE 97.6, 111.3&, Ar5ollA]
£ 9238, 102.0& Uehlr}. Artemisining FoRt F&
AE 1559} 25F64] BF NICE R} AdiEalgol
xoken HAF 25%9] AuiSAlE2 NNCFEHE o
=94t} (Table 3).

AETES UFHFT 15359 25Fq 74
NNC#elA4 1.857, 2.1592, NICTolAE 2.305, 2.
2332 el o ArS07FS 1932, 1.7332, Arlo?
£ 1.896, 1.743S, Ar57-S 2.024, 2.045% v}eb g}
Artemisining FoR}t F& HE 15359} 253004 2
F NICHHt Agaq-go| o] dten] U HE
2FFY] ARLT-EE NNCFHOE © 4t
(Table 4).

Table 3. Effects of the oral administration of Artemisinin on the body weight gain and relative body weight gain

after inoculation with oocysts of Eimeria tenella

Body weight gain(g)

Relative body weight gain(%)

Group 1 week 2 weeks 1 week 2 weceks
NNC 384.1+495 7924+ 79.7 100.0 100.0
NIC 330.0+48.1° 753.2+ 83.6° 859 95.1
Ar50 389.6+76.6" 960.0+157.0 ° 101.4 121.2
Arl0 374.7+49.2° 882.3+ 92.2 97.6 111.3
Ar5 356.4+59.1 808.3+ 935 92.8 102.0

NNC : non-medicated, non-infected control group.
NIC : non-medicated, infected control group.

Ar50 : Artemisinin 50 ppm medicated, infected group.
Arl0 : Artemisinin 10 ppm medicated, infected group.
Ar 5 : Artemisinin 5 ppm medicated, infected group.

-: normal, +: mild, ++: moderate, +++: severe, ++++: very severe.

Table 4. Effects of the oral administration of Artemisinin on the feed intake and feed conversion rate after ino-

culation with oocysts of Eimeria tenella

Feed intake(g)

Feed conversion rate

Group -
1 week 2 weeks 1 week 2 weeks
NNC 7134 1710.8 1.857 2.159
NIC 760.7 1682.8 2.305 2.233
Ar50 7524 1663.6 1.932 1.733
Arl0 710.6 15379 1.896 1.743
Ar5 721.2 1653.2 2.024 2.045

NNC : non-medicated, non-infected control group.
NIC : non-medicated, infected control group.

Ar50 : Artemisinin 50 ppm medicated, infected group.
Arl0 : Artemisinin 10 ppm medicated, infected group.
Ar 5 : Artemisinin 5 ppm medicated, infected group.

-: normal, +: mild, ++: moderate, +++: severe, ++++: very severe.
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BRAIEX|T : NNCHol 200.0, NICFo] 103.8%
Uebd o Ar507o] 147.6, Arl0Fo] 137.8, Ar5F-
o] 125.1% YebYr}. Artemisining $2F3t +2 NIC
TR FFAFAT7E 21.3~438 o FA debsdch
(Table 5).

Table 5. Effects of the oral administration of Ar-
temisinin on the anticoccidial index after

inoculation with oocysts of Eimeria tenella

Group Anti-coccidial index
NNC 200.0

NIC 103.8

Ar50 147.6

Arl0 137.8

Ar5 125.1

NNC : non-medicated, non-infected control group.
NIC : non-medicated, infected control group.

Ar50 : Artemisinin 50 ppm medicated, infected group.
Arl0 : Artemisinin 10 ppm medicated, infected group.
Ar5 @ Artemisinin 5 ppm medicated, infected group.

Fig 1. The structure of Artemisinin
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Fig 2. Effects of the oral adminitration of Artemisinin
on the excretion of oocysts in feces after ino-
culation with oocysts of Eimeria tenella.

0O non-medicated and infected control group.
O~ Artemisinin 5 ppm medicated and  infected
group.
O--0: Artemisinin 10 ppm medicalted and infected
- group.
®—@: Artemisinin 50 ppm medicalted and infected
group.
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B AY L artemisinin®] FLAF L 55 24
a7 Y& E tenellaZ 7Z7d A7l wlotelol ar
temisining ALEH7}9] el Z artemisinin 5 ppm(Ar
53), 10 ppm(Ar10:) 9 50 ppm(Ar50T) §22 o}
ol Foksle] AFEE, WHE, OPG(oocysts per

gram), ZHF(FNFAE), AR LTH B FFAFA
4 58 S7tod SR (NNCTE) U E tenellads 737
A7 7o -BEQE(NICT ) HA g ula 3

stk Artemisinin®] A 8247 52 A F A A
S 2 4014 S halofuginones] A4ZH7 >
9l 3 ppm} YHEH o2 glo] sro]& salinomycin®)
A 2H7} 59 60 ppmE 7| & 319}

MEL O A5FET NICTFNA] 92.9%Z, Lho] 2] ol
A 100.0%E Hol 953 F o] slAE Arsa#} NIC
& Astae gosA Eaget g NICTo]
LEAE 3Y3FHE ol 33143 6YFoll 2
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2 A3 g 29 bl Ard2 NICFEY 52 9
ZRE 4UFE], Arl0F, Ar502 95AE 5UFF
E| ¥do] 283 2 AER v[ohlgct WHEE
NICTell4 HF 358, Ar5FollA HF 2.1, Ar20F
oflAl HF 2.0&, Ar50FellA 2.3& Ve ar
temisinin $-eFF Atololls #-214Q) 2lol7t A gkt
o1} NICF v|#) 42 ¢ei= & Jeh) artemisinin
= fiFo) WA UH S daels AeE AsHd
9 oA AE] wlA-2 artemisinin $2FFo] NICT-ol
Hjslo] Ar5Fo] 14.1%2], Arl0Fo] 16.55%2], Ar50F
o] 42.0%¢) 78 2ol artemisinine] YZo] ukE
Az 53] gl A2 ASHY TR A% Yt
t}.

FAe Ar507 ArlOito] 37 158, 25
Folld NICTETh §94 Al =& FAZHS ekl
3L ArSTE NICTHRED 22 SA%-E Vel E tenel-
rg Al Ao A9 AFAA 2575Fe
NNCEEUHE artemisinin $2F79) ZA|3Fe] #9kr}.
E3] artemisinin®] E5o] v)#|elA Zalldl] vjX]= o
FE Fvlshe ZAeg vt A 52 ma
duramicin, salinomycin 3] monensin 52 &FAlF &
53 Falol vlxl= gkol] sl AraiA WFAA
1Z2%ollA] maduramicin F-ofFollA] T =Tl
ugl 6.0%2], 255%o] 5.2%2] FA& MH AHE Ko
steler. B AgelAe A3 1550 Ars0TellA
1.4%2) ZA& N4 Z7E Jebdon 25%00 A5
olA 2.0%2], Arl0F-ollA 11.3%2], Ar507-l|4] 21.
15%2) SA1& M ZE Jebdict. As 978 =3
ZAgy 2L ARE dlen artemisinin®] §FoF
& B5 NICF vl SA1& 9 Aga7-&oll4 M4
#IHE Uect. Battery type] FA1F FHAHANA
£ 2y fEejidol Bs(E tenella2] 7-Solle €
E7 795 RE) BAA SA7) o] FoiA B A
A Y27 23F FHFoY FAE 2 AR
27&e] NICTH NNCi¥Erh £ o2 veht
artemisinine] ZA|& U Az 8o MNHEHAE &
oAFe Ao A7)

Juid o g ALEE HAAK GFAFAAELS A
W GalAFEY JAZ ZAE AHEaRE Jeble
Ao delA glor} artemisining Aol tidh A
s8] gl Aoy BuE 3t glo] AFE Fiidd-F
Foktol] thah S aAE ofslod o] Hioll it ¢
Zo] Yo Ao Agdrh E Al §FAFA
Z=(anticoccidial index, ACI)YE S} AH"Y) WHE
olgstel Hehgich. UEA 13%0l NICTIA

103.8, Ar5Foll4 125.1%, Arl0Foll4 137.82 1}
EFHI Ar50elld 7H ¥ 147.65 vERch Ar-
temisinin §-2F7S NICTHU} 21.3-43.8 & 3154)
FAFE el o o]l 4FAF fdbol i F3
A AEE Yel= AL artemisinine] ¥ P F
Algoll dig AAlEE & 7HA 2 e e A7,
2AXZ A A oE ARET e FFAFAA
S v 2AYEE FATeEs d84o) 45 o
2 Az Ech

Klayman et al*® artemisining F ZFF9
Plasmodium(P) falciparumol] ts}o] chloroquine} H]
ZAYHE 3l 8 AnE Easilen Milhous
et 2% A 4#R malaria X A2} artemisinin-g H]
a2gsle] o] Xt wE T 3 BAHE veblch
2 Bustge}. =3k Qinghaosu Antimalaria Coor-
dinating Research Group*& P berghei miceol] 7+
AlZ] ¥ mice AlF kg artemisinin 50 mg & H1+2
39U Fofste] 7| BAE AAS =W AFeIckar B
stgey P vivaxs} P falciparumo)] 3:19) w)-g & 3%
3%l malaria 34} 2,099%-% artemisinin & 2 F-2H8-91
ol Jd3el X188 25 st HUck. Ou-Yang et
al*$- artemisinin@} artemisinin®] %42 malaria®}
7+ Apicomplexat-ol] £l+= Toxoplasma(T) gondiiol]
sl Aol A AA AEE sho artemisining
0.4pg/ml +Fo & 59 Bk FoFsled T gondiis A4
3] dAstI T T gondiiel ejekAEQ] human fi-
broblastoll= £43-& vebliA] gigtetst B msig]ct.
Cooke et al* artemisinin® artemisinin®] -§-5.21|Q)
dihydroqinghaosug o}milu}A] 4=t ed (amebic men-
ingoencephalitis)2] AQ1AIQ) Naegleria fowlericl] A&
slo], Helelols fsle 9 71WAFe] sl P
falciparumel] gk E}oll wx)A] EelHA|RE ar-
temisinin®] FEHA Q) wa}t S4o] A gle A T
2 o}ljulA) pubedel Gyt X 8ANEA -8 A
olg}i ¥ wslgdc}. Shuhuag} Catto’* = AN} B
Qlol| A artemisinin®] §-EAQ] artemetherE M &
Z0) Schistosoma mansoniol] &8l z=A|We|stF o
Z A3 A7 artemetherE 100pg/mle) 08 F
oFgl of) ANl 7] A Ae)rt FgHl 7] AA|
oll vlgtod T 30%2} 50%] ZHAEE veblcha ¥}
gon] QA7) HllHE &g vlActa ¥ s
gl %= E tenellas} & olFoll Sl
Cryptosporidium(C) parvumol] 7t % vpg-2ol thsle]
Artemisia annua?] ZENS 20 2 o] ¥
oke}l Azl zA el 2 QAIAE Wy AAfT}s}
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81.6~83.2%% C paroum< X833 ojubsl=d] A&
H 4 doky ¥ vk}

Artemisinin®] A3+-F FXIA7)7] Aste] 3hr=F
MY AZ FEA] B A7 gl o Foid Qoo
SEAF deory FHE FBeelol AEol Y= AL
2 )™ 9}, Artemisininel] sodium borohydride
3Yuk2-g 31w peroxideZ] & JHAlE dihy-
droqinghaosu7} A4 =5 o] &2 artemisinin}c} g2
glelo} A-go] 28t Ao Buwo] Ut} Brossi
et al'g dihydroquinghaosu& etherificationA]7] ar-
teetherE malaria $Fx}ol|A] Fobsto] 2 535 219
o} kg o™ Lin et al'%& dihydroartemisinin2 &3
E] artelinic acid FEAE odo] AHE A3}, ar-
temisininBt} o] £& A3E vty H 031} o]
E A olfloll: artesunate, artemether 52 %
AEx A7) ¥goen] Eefe] EAQl artemisininX.
o} malariacll Tis}e] T 44 AAE Ay Aoz o
2 Slo] o 0|5 SEASS] BFAF Htol o)
4 <157} 7l eiget.

Artemisinin®] S4E A9} gl Aoz delA o
W Klayman'® AGA W 2| o] vh$-Aoldli
HFEFA] 4228mg/kg, W FAA] 3840mg/kg
& veblcta slglon] AelAe R HE 400mg/
kgo 2 FAA FAF 15850 ZHzHe] gt
308510 Aekaicha sheieh. Azl 600mg/kge]
§o FEeR 7UT A% FAGLE 21, g, ) 9
Aol A <kzhe] HshE B P wel el Mk W
oA opgkrlar sict. Edt gAldt H=ollAE Y4l
Z71ell LDgS 1/250¢] stz 92 artemisining §
SFIQEHE B4 A7 E SAsisich sgict

Zo) A" artemisinine] ZEl2otel] sl
A5 AT AN 2} Tzl 2o o) 5] &
A}, Fut gl o] EZEejololl AYgS F3 11 ok o)
ot} A F Aol AEste] Yol JUFTFE At
3 sl e Klayman 2 P bergheiol] ZFd= miceol]
artemisining 737-5-osta AzEn| P o2 WAsie]
artemisinin 5-2f 8417} ¥oll trophozoites2] e} ¥
fom 12-14417F Folle aeta} v s Teajole] £4
& % % slglonl 2024417 Folls WS} As)
Al #3hg-e PRtk Baslgich Duna et al'
Ao Hakelolel P cynomolgi Bell ZHd= rhesus
monkeyoll artemisinin-& %W 5mg/kg o E Fof
& & 27)0A] FHAF| BI)MHlA] gametocyte S
ZA A}, 2719 7edsEe] s A
3193 sporontocidal actionS- gl Ao g B st

£} Dutra et a2 o]#3}F 2715 SEM(scanning elec-
tron microscope )2 #asled gametocyteoll oS L}
ePde ARGt 2 Aol artemisinin 50
ppm-g FoRgE Fo] NICTl vjzle] A5 A 6U%F
HE 2 oA wido] Frizste] 7o 7YRIell= H
gk 2ol 5 Hol 1ol Aoz, HEFAY game-
tocyter} zygote ShAlol TS WS Aoz A7)
o] Bl tialiAl e v g A7t Qlolof 3 e
2 Q7o

B A% 9 artemisinine] E tenellgoll 7hd =l holl4]
YHAF Lioh oS Rl Mol AU Azt
A ol Shalol ot 232 @il 7zAEs) H A
o2 e 53], FAll v|X] = A3 wig {194
o Y& Ao ABHT} oFEH o] FEEE 287
A, 2elm ¥ AReld A5E Au B FEol4
of o] oFE) &3t Sol teted T WS QA7 Hofol
¥ R0z A

4 8

Artemisinine] % iz} ZFR)F-2] AQ1A|Ql Eimeria
tenellaol| WX & FFAF a7E A€ A% d54
e ARE A

1. AEEL Zol7t gldent Pzl glolAe
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