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Abstract: The purpose of this study was to investigate the effects of hemp extract supplemented in frozen bull
semen extender on post-thaw sperm quality. The control group consisted of an egg yolk-based basic semen
diluent (Tris-egg yolk: EG). Two experiments were divided, experiment 1, tested the changes in osmotic
pressure values of hemp extract diluent containing CBD at levels of 5, 10, 50, and 100 pg/mL, respectively.
The retention time in the preservation of the osmosis diluent at 4 °C was 0, 12, 24, 48, 72, 96, 120, 144 hours,
and 1 week. It was found that the osmotic pressure values of all experimental groups were optimal for the
freezing of bull semen and had no effect on the quality of the frozen bull semen. Experiment 2, the
supplementation of hemp extract in frozen bull semen diluent on sperm quality after thawing at
concentrations of 5, 10, 50, and 100 yg CBD/mL, respectively, was tested in 3 Tropical Holstein (TH) dairy
cows. Twenty million sperm per tube and packed into 0.25 mL ministraw tubes, incubated at 4 and -121 °C
for 4 hours and 15 minutes, respectively, and stored in liquid nitrogen at -196 °C. After that, semen quality
was assessed by computer-assisted sperm analysis (CASA) at 24 hours, 1 week, 2 weeks, and 1 month after
cryopreservation. It was found that 5 uyg CBD/mL hemp extract supplementation affected sperm motility
(49.43 %) significantly more than the control group (P < 0.05). Hemp extract supplementation at a CBD level
of 5 ug/mL in semen dilution found sperm with a bent tail and proximal droplet were significantly lower than
the control group (P < 0.05). In conclusion, the use of a hemp extract supplementation in frozen bull semen
extender level at 5 pg CBD/mL showed good sperm quality tendencies. It is an adjuvant in the
supplementation of frozen bull semen.

273
Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.



M5ATINEAT 39(3): 273 - 284 (2566)

Keywords: Hemp extract, extender, semen quality, bull
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4 U8 -121 asAaldea 1fu9an 4 99009 uaz 15 U7 Auddy uazfuinEin@elululnsawmand
grunnd -196 a9AEATYA mﬂﬁuv‘hmaﬂmﬁu@mmwﬁﬁL%ﬂﬁfmm?'m Computer Assisted Sperm Analysis
(CASA) Faan 24 Falug 1 AW 2 AU uae 1 1Aeu nauTude wudn NTATHANTANAAINATYTITEAL
CBD 5 pg/mL qum@r;ifaﬂﬁil,m'é'\'fauﬁmmma (49.43 wWaifus) unnannguatANet el g ATYN19atia
(P < 0.05) §MiLNAAUFININENTBIREA NTLETUAIATAANATYTNITAL CBD 5 pg/mL Tinen@eainge
WL mmwumwmrmJﬂm’luaﬂwmvmmmmvﬂmwwmmmeummnmm eandnguAILANDSEIa
AludnAtyn19aia (P < 0.05) m;ﬂmﬂmmmwamqmm@‘l}ﬂwummﬂmmﬂmgmLﬂumuﬂim@ummu
AL Nd Y CBD 5 pg/mL Huwalify rﬁlmmw@@ﬁmumiﬁwﬂﬁﬂu@wm’i‘uiumaﬁwi’]mmj' wiaide
Wauglauy
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e (artificial insemination: Al) Wundoglunis  gruugd LfifaqmnLﬁﬂﬁqa@a@giumwzﬁqmuqﬁ
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NaRAANANTY edelsfmnunsnanifianiudes  meluasiadusunnosesaegd sadl Aeinns-
I deutuicunisuanifon nszuauniandn Mdansdeaninde ?ﬁqﬁ@mmﬂﬁﬁ%muﬁmmmm
drdeutuia siludesdinafniingndmiusnm AauN13uI9AA Wi glycerol AMN1INTILAABUATIE
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dumsngannsutud (cryoprotectant) 1318 lunszusumsuieatindeuguds arsines
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nanuazldniannide gaduauladnuiinyaq
(Cannabis sativa L. subsp. sativa) Usznay ANEIENT
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AHELIN ‘ﬁqmmﬁ 45 aeAnaidea dunan 24 Falu
inszmelelaTnaniues eLﬁLM%‘ﬂLLﬁﬁj’]ﬁuﬁ/iy%iﬁi%
TunnsAnm A mn&uﬁwiﬁﬁ’uﬁmmﬁiﬁdmm
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(completely randomized design, CRD) Taeiuiig
aanu 5NquNIINAABIAE @;mﬁﬁmﬁmw
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Reansindelaannsrazinainisfiuinmi o, 12,
24,48, 72, 96, 120, 144 m‘llm way 1 8Uand 7 ‘V]
gruuNd 4 a9ALIalTeA ‘Emmmmummmmw
e liRguuniiil 37 esdnsaiTua uiazngalu
1311m3 5 mL (Wadood et al., 2016)
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msﬂmﬁu@mmwfﬁﬁyﬂﬁ’fqmﬂ%:m Computer
Assisted Sperm Analysis (CASA)
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AagiA i’ad Computer Assisted Sperm Analysis
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2189243 flaan 24 FaTue 1 §Ua 2 dlenef uaz
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N15ATISUTBYS

ﬁtmiﬂ:u’ﬁ’asﬂ@%\mumimﬁ AT -
udstls9u (analysis of variance, ANOVA) aaaills-
unsugdniagudmindimnziideayanieans SPSS
(Statistics Package for Social Sciences) 1433509
WSeniauAaasssudnangunimanasdania
Duncan’s multiple range test ﬁi:ﬁﬂﬂﬁ)’m L:‘lefmj’uﬁl
95 \wafidus (P < 0.05)

NANISANHILAZIANGTE

malasunlasansAnnnusuasslufinuas
dnenidaanaindala

T L T IE CTE I TS CPIENE PRI AN PYV
‘ﬁlqmuqﬁ 4g9Attaldaa Tuusazdones
92ULIANITALINE WULT ANANNAKERATNAN
(mOsmol/kg) mﬂﬂﬂziu control (EG), CBD 5 ug/mL
Uz CBD 10 pg/m il Aanaumnsinariss SedlAn A
AusaaluAnetlusridis 400-500 mOsmol/kg
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usilunga CBD 50 pg/mL ua s CBD 100 pg/mL
mwmmmuam‘imnmmmq 3ngu finanau
mummwmu@@zﬁumnﬂqiuiwmw 500 - 600
mOsmol/kg (Table 1) agnalsin1n ATAITNA W
a9aTANIBINNENNIINARDY FIAINAIANAY
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320 mOsmol/kg (Ahmadi et al., 2020) W liAQTIAY
1,537 mOsmol/kg (Liu and Foote, 1998)
Lﬁ@@qaﬁmﬂ”ﬂﬂ@uﬁnL’%aﬂizwuﬁuﬁw
GafimanusunaaluAanm1ngn 320 mOsmol/kg
(Ahmadi et al., 2020) dananliagadnisan J
ANEALUNATUEIUNA9 (mid piece) wﬂuwmzﬁ
vmmmmmﬂﬂmmmmmmwmmnmu Fai
NITNARBLNAAEIRIAN LI AU DA TNANTTALT
pluinidala Padrik ef al. (2012) wudn nsanas
sesrussFueealuAnluidednaliiinnis-
vy LL@ZLﬁ@ﬂW?LLMﬂﬁQ‘H@\‘iLﬁ‘ﬂﬁu@zﬁ fasann

)}

b

mifafa@‘im?ﬁmmmmmmmﬂu@ﬂLéﬁ@@rﬁﬁmm
‘vrmLLuumm’mLﬁﬁ@@‘wumwuumuummumm
ﬂ‘umi‘mmmmmmmmmwmmmm At
INILLUN TR NN ENR a3 8 A IR T NNT
ANAITIAN AN ) 8nFaeE19T Y UIR1auTaINAS
dJ 1 o o a val v a o
FetqgdsunsanuaadluminlidmanulnaiAageiy
UNTeandadnT (Jarassaeng, 1999)

qmmwﬁfnﬁy'a

mﬂmiﬂfrmﬁuﬂmmwiﬁL%amﬂ‘?ﬂﬂm
N19A18289844 (static) WU TUTI9981UAS
n1suauds 2 4Un13 ngu CBD 100 ug/mL (81.07
waFidus) ﬁi”@ﬁmmsmﬂmﬂﬂd’mziuﬁluﬂﬂ'wﬁ
Hod1ATYMN19anA (P < 0.05) LANAIAINNITUE L
24 dalua 1 flansd uay 1 wew lidlanauansney
@ﬂﬁqﬁﬂfﬂdﬁﬁmmmaﬁﬁunq;ﬁu (P> 0.05)
(Figure 1)
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Table 1. Comparison of osmotic pressure (mOsmol/kg) of egg yolk base extender and hemp base extender
(CBD) semen diluent for different storage periods (0, 12, 24, 48, 72, 96, 120, 144 hours and 1 week)

at a storage temperature of 4 C

Osmotic pressure (mOsmol/kg)

Period CBD CBD CBD CBD
EG Extender P-value

(hr) 5 pg/mL 10 pg/mL 50 pg/mL 100 pg/mL

0 478 £8.19°  484+8.14° 491+8.19° 515 + 6.39° 540 + 4.41° 0.001
12 452 +2.40°  480+4.91° 476+6.93° 512 +5.04° 545 +8.09° 0.000
24 469+ 4.06°  484+8.45°  495+10.02° 525+11.85° 543 +7.06° 0.001
48 475+6.33°  484+8.95° 494 + 9.24° 525+10.60° 550+ 10.71° 0.001
72 447 +2.33° 458+ 2.85° 485+5.78° 520 + 9.26° 538 +7.97° 0.000
96 475+7.00°  487+7.06° 495+ 8.14° 523+9.84° 539 + 7.02° 0.001
120 449+2.03%  482+5.93° 491+ 7.45° 522+ 8.65° 547 +1.53° 0.000

144 483+ 8.50° 491 +9.87° 507 +12.71°  534+8.97%° 552 +9.29° 0.003
168 480+11.05° 488+ 7.80° 507 +10.26"  536+11.02* 559+ 11.24° 0.001

229 show statistically significant differences (P< 0.05) in rows

"EG: Tris-egg yolk, CBD: Cannabidiol from hemp extract

Static (%)

100.00 -

80.00

60.00

40.00

20.00

0.00

EG CBD 5 yg/ml CBD 10 pg/ml  CBD 50 pg/ml  CBD 100 pg/m

M 24 hr 1week [ 2weeks [l 1 month

Figure 1. Percentage of mortality (static) of sperm treated with different semen freezing extender
(EG: Egg yolk base extender, CBD: Hemp base extender)
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dmiuntsinaeuilddrandnesega
(progressive) W11 fiaai0an 24 F2lu uay 1
Flpnef T AauuansineTufunguauediad
WAANATYNNATA (P> 0.05) LANAIAINNITUE LA
2 #1Uan ngu CBD 5 pg/mL (15.39 1laidusl) &
é‘J'af;I@Zﬂﬁ?Lﬂgﬂuﬁiﬂfﬁﬁﬁﬂ'ﬁN’mﬂdﬁﬂ@;m EG (8.67
wlafidusl) ngu CBD 50 ug/mL (10.58 wlasidus)
uazngu CBD 100 pg/mL (2.93 wlasifus) aei1eil
WedATUN9aDda (P< 0.05) ua Il manuuansineiis
fiungu CBD 10 pg/mL (12.86 tlafiGus) atnil
Wag1ATYnI9ata (P >0.05) uaznaIaINNIFud
wile 1 thau ngx CBD 10 pg/mL (15.42 o fidus)
f¥enazninnaeuilddrmdinanndings EG
(4.99 wWafidus) wazngy CBD 100 ug/mL (3.06
wafidusl) ageliad1Aynieada (P < 0.05) ws
T Aouunnsnafuiungu CBD 5 ug/mL (7.67
wefidus) uaznga CBD 50 pg/mL (9.79 Lafius)
'am\muﬁmrﬂmmmnm (P >0.05) (Figure 2)

mim@ﬂummem (motile) luda9iaan
wFansudude 24 Falus 1 4Unnof uay 1 1heu
ldfpuuansneiuetdeldad1Aynieaifnu

ﬂ@"mﬁlu (P>0.05) Tanusiitaanaivdanisuguda 2
&Um19i wudn ngu CBD 5 pg/mL (49.43 wadidus)
ﬁ%@ﬂ@zma‘m?a"auﬁiﬂ%wﬁﬁmﬂﬂdmajm EG (33.63
wasidus) nqu CBD 50 pg/mL (38.58 tlasid )
wazngu CBD 100 ug/mL (18.93 wlasidus) aei1eil
WadAnNalA (P<0.05) us limanuunnsineiu
fungu CBD 10 pg/mL (42.60 1lafidus) atinail
WadATYNNATA (P> 0.05) (Figure 3)
nsasNaNsananyae Uz ALA N LT
5uaz 10 pg/mL Tuingn@eanstindelagunsn
ﬂévuﬂmﬂmmwﬁm%mﬁmﬁuiﬁ (Faaiazn19Aaaad
GLH ifafm mam@auwiﬂmwuwm@m faaay
mimmummﬂm Lazfesaznisnaoulnnes
@mmmauwm ) Tnafisna9rudnmnuATaAan
ﬂgna?m'afaﬂﬂﬁLﬂﬁﬂﬂﬂummmwmmmmemmu
AUNINLABNAY (EI-Sisy et al., 2007) FadanaliiAn
NN9NAR reactive oxygen species (ROS) (Baumber
et al., 2000) AanaRoNN TNz A lipid peroxidation
1umm’mﬁﬁlLﬁui*ﬂmamwﬁmmm@u (Kadirvel
et al., 2009) zﬁ'\m@ﬁi@Lﬁ@ﬁmwmzﬁmummw-
@uym}ﬂm DNA%HW;‘]J/QT]’W‘L@?‘N cannabidiol (CBD)

Progressive (%)
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Figure 2. Percentage of forward motility (progressive) of sperm treated with different semen freezing extender

(EG: Egg yolk base extender, CBD: Hemp base extender)
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drudaglun13aAn su@n reactive oxygen species
(ROS) LANANTEIN LN cannabidiol (CBD) 19l
AANIINAFQUAY amamyloid Jultaslszaining
n1ranAidudureslanaulanensuddu uay
cannabidiol (CBD) Fj/dLﬁﬂQiﬂﬁﬁUﬂﬂiﬁugdﬂﬁ?Qﬂ%N
uarniseaadaIaraddnsaulauAuUIduat A 11
WA uduTeaasmaN LR Na Y Gesanades
AUTIENIUUAY Alagbonsi et al. (2019) ﬁiﬁi"]ﬂd'}ud’l
mmnmnmmuﬂumimu@umamw ARAINN -
IATEA mﬂﬂgm‘mmnmmulumm'aLﬁumw
mﬂﬂmnum@ﬂumﬂgnim@@ﬂmmumam@m
uazanBuayyasaseliliflinaaanslseney
m@mm"ﬁ'Lﬂumm&]m?mmm@q% VEGY R
static 48 AARAIALNI1UIAUUDY Alagbonsi et al.
(2019) 189 IUINNIFLATHANIAN AN QY T T AP
T‘ﬂiu,@mﬁuu@m‘ﬁluﬂizaw%mwma‘rﬁ’]’ﬁu@%aﬁmz
ﬁi@qmmwﬁf] L%’ﬂﬁléﬂm@’m Tnel¥Ruiuauaiy
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AT WATHINITIATIZUADANINIBIDEA AU
agANTIn uaznisiAfeulg Anwoizn1edugn
Ingnreega wudl nasliasaniafy oy
ANUIUNTINTDIGA ATANHUENINAUTUINEN

- e o dnwe o 4 e
pavagaanysnindngui i ldasn luaniennasli
asananyruwazlusluasdfuin i ldsuanfulu
Aan lUNANANIANAT kATINGNE luN1TA ey A

[43%

2D

AUz UINENVDI8Y
A miuegqaniduguananztluuuniean
(bent tail) WU Tugasinamasnisutuda 24 Falus
ng CBD 100 pgimL (41.16 weifus) dagand
mmmmﬂndfm@iuﬁlu@ﬂwﬁﬁﬂﬁﬂﬁfymmﬁﬁ
(P<0.05) ’lummm’?‘iuﬁqmﬂmﬁqﬁqL’%ﬂﬁ' 1 dUanf
2 fdanef uaz 1 theu A NwAnseiuiungw
AustnefludrAynneadin (P> 0.05) (Table 2)

L

Motile (%)

1 week [ 2 weeks

CBD 10 pg/ml CBD 50 pg/ml CBD 100 pg/ml

Il 1 month

Figure3. Percentage of sperm motility (motile) that received different extender for freezing semen

(EG: Egg yolk base extender, CBD: Hemp base extender)
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Table 2. Comparison results of morphology when receiving different semen extender after thawing (EG: Egg

yolk base extender, CBD: Hemp base extender)

Concentration 24 hr 1 week 2 weeks 1 month
Bent Tail (%) EG 379214023 31524064 17.74+2.71 16.86 £1.93
CBD 5 pg/mL 37.71+1.11° 3428+3.388 11.72+247 11.91£3.10
CBD 10 pg/mL 36.74+ 128" 3257+3.12 12.88+0.90 20.88+1.23
CBD 50 pg/mL 35.80+0.84° 29.63+0.99 17.10x£297 24.06 +4.36
CBD 100 pg/mL 4116 £0.32° 37.08%£0.20 18.87 £2.08 16.81 £ 2.47
P-value 0.014 0.268 0.201 0.096
Coiled Tail (%) EG 2.07 £ 0.34° 1.59+£0.35 1.13 £ 0.20® 1.19+0.45
CBD 5 pg/mL 2.36 +£0.27° 1.4610.49 0.70 £0.09° 1.07 £0.30
CBD 10 pg/mL 1.83+047* 1.09+0.10 0.68 £ 0.10° 1.27+£0.05
CBD 50 pg/mL 0.78 £0.08" 1.17+0.16 0.80+0.02™ 1.06£0.28
CBD 100 pg/mL 272£043° 1.88+£0.17 1.18 £ 0.05° 1.07+0.12
P-value 0.024 0.365 0.020 0.974
Proximal Droplet (%) EG 3.10£0.36 1.87£0.12 4.4940.38 3691 0.66°
CBD 5 pg/mL 3.18 £ 0.51 1.90+0.59 3.84+0.07 327+0.75°
CBD 10 pg/mL 2.66+1.16 1.24+£043 3.77x£0.14 13.98 £ 1.79°
CBD 50 pg/mL 148+ 045 1.381£0.26 4841111 11.81+1.02°
CBD 100 pg/mL 4.39+0.24 2.38+0.16 5.0910.64 423+0.21°
P-value 0.088 0.249 0.469 <0.001

*ab

“ show statistically significant differences (P<0.05) in column

"EG: Egg yolk base extender, CBD: Hemp base extender

' v
aaa °

zﬁ”ﬂwm:ﬁmyuﬁwmmaﬁﬁgﬂLLuummm BEANNNLIAULNNZLTINNAIHI (proximal
1194 (coiled tail) WU31 TUd99RAIMAINI1TUT L9 i
24 daTug ngu CBD 100 pg/mL (2.72 wlafidus) &
fa@ﬁ'ﬁ'ﬁmmmﬂmqmmdﬁmm CBD 50 pg/mL

(0.78 wlasiius) adfdadAynieana (P < 0.05)

a

droplet) Wuqn Tudagnanuaaniguguds 24 daluq
1 dilaf uay 2 dulanof ldfponuusnsineiuiungs
%u@ﬂmﬁﬂmﬁ’]ﬁmmmﬁﬁm >0.05) luanei
M919a AUt Ui 1 e ngu CBD 10 pg/mL
(13.98 wedifus) Hegqaninantininziinninas
AaNINNIINGN EG (3.69 vlasidusl) ngu CBD 5
ug/mL (3.27 wWafidus) waznga CBD 100 pg/mL
(.23 wlafidus) adraliad1Aun1eadia (P <0.05)

wr Ll AN UAN AU LNANEW LA TIRAINATS
Asutufainded 1 danef uag 1 Ao aifaany
uans1eiued 19l dad1Anyn1vata (P>0.05)
Tusnizfigaanamdenisududs 2 dla19i ngu CBD
100 pg/mL (1.18 tasidus) ﬁ@@%ﬁmmmﬂmq
NINN9INgHN CBD 5 pg/mL (0.70 wlafidus) nqu
CBD 10 pg/mL (0.68 asiFusl) uazngu CBD 50
pg/mL (0.80 e fidus) at1eldad Aty n1eais
(P< 0.05) usldflArnuAnsnaiuiungu EG (1.13
wafidust) (Table 2)

wsl ldH AornumnsNeaiuiungu CBD 50 pg/mL
(11.81 wesidusl) (Table 2)

ANNNIMNARBINLIN FUF N 129047
Tunguiliaiuansafaiysefiseiunaanudady
100 pg/mL ﬁmﬂq%ﬁﬁmmm (bent tail) Lm:ﬂq%‘ﬁ'
Huneanilun (coiled tail) 1INNFINNNGUNITNARDS
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aeNNTEA1ATYN19ATA (P < 0.05) 9184711491 CBD
AINAABNGANTINNINA dDIFIUINU1TBIA04A
uarANgaNaNysadevezinslon uavdadanasie
WEANITUNGNALRINY (Carvalho et al., 2018) f4q
4eMARRTL Payne ef al. (2019) lA918911431 @3-
nax wAuuniuasdinasanuialnfAvesane oy
dugulnenTesegags sluuﬁqn%mnizﬁumq
daaaaduszezinan 35 41 agnalsininannnisg-
Anmnued Thun et al. (2002) Sanumanuulssau
IBINANNINATIEH CASA flanansiatiulnnaIa
mﬂmmﬁummﬁ”mﬁfymim:ﬁuﬁzgﬁ”uﬁqwu
ﬂ?mmmm@q?}ﬁ'ﬁumﬁﬁLm:ﬁ'u?mmmqu@z
u?wmnm\iﬁwmm%mnﬂduﬁ‘ﬁmm’?ummﬁ’m
A TININNIINGUAIL AN 9 CBD Lfluuuﬂu
M‘ﬁmLmumuuﬂﬂmmaﬂqwﬁmqmmfnnm quﬁ
lunisd1un198niay uazlansfuenyadase
uanmn‘ﬂﬂ”aﬂﬂuﬂdmmmaﬂi:n@uﬁ'ﬁmmmuﬁﬁ
‘l,umiﬂmmmmmnmq@ (Carvalho et al., 2018)
fatis 154704 CBD mmmum@mmmmmmm
LAz gl an s N ATesdATRTY uaY
1533104 CBD finndnanadanaldifianiInasaues
FaAYNLATEALAZ AN ANITHNIUNA ot
N7U sl UN19EUIUINEN VR UTAR DG TR INY
LL@ﬂ\ﬂﬁLﬁWj’Iiﬁ\iﬁﬂ’]?Lﬂ?ﬂlﬂuLLﬂ@W}Nﬁmdi’maVlﬂﬂ
28984 A9IUNNU8 epididymis ¥AIN131H CBD
WULIRSIUNAY (Zimmerman et al., 1982) lunnanay-
ﬁ’umﬂmiﬂimﬁwﬁm@’ﬂ@m@w‘ﬁﬂ@u epididymal
cauda (Patra and Wadsworth, 1991) uazlu vas
deferens (Carvalho et al., 2018) #8151 CBD L1
srazinauIudenaliinnauEalnA Tudugu
ﬁwmmmﬁmmzmqmmﬁq@@Lﬂlﬁu

G
AMNNIANHINTETNANTAN AN TYTIN T AL
ANHNTIAS 7] AeA1AdNAUeeaTuFAnaaingn
wrudernmala wudn arsadaiyseanunsn i@y
Tuwhenuduisidelaldnmnududuns s 5 uay

10 pg/mL [flasannszAuntsasuansaTAfInaI
fapsAnpnuFueaaluAnteingut i ele
e luseAuiin iU dauld wazannnasdnenis
m‘?mmmﬁ“mﬁﬁymmqmﬁ’miu‘ﬁixﬁu 5 ug CBD/mL
Tusihenuguiaindela wudn iWeazaneasnidela
LmiLﬁwmﬁﬁm‘ﬁ'ﬁmm?mmmﬁmﬁmm NN
§R3N1sRTInTenTe0g] ANEMENITAREUT
mmmﬁﬁfu@fjwﬁﬁﬂzﬁﬁﬁﬂ;mmﬁﬁ (P < 0.05)
Lﬁfau_l?ﬂuLﬁﬂuﬁ”‘uﬁﬂmLLﬁLLiqiﬁL‘%@Iﬂﬁugmmﬂ
finnsuansaianyee ednelsfnnauised
rﬁ?’]Lﬁumiﬂﬂ'wﬁi@L*’f‘ifaqﬁfamawmauqmmuﬁmm
DA LUNIINAFDLNIAAUIN

namRngsNUszn A

ANIEHINUUVDUALA Y UNITANHITEAY
HufinAne “quArdiung” andudningide
unAnede il A ldnuatuayuniminifely
nsail 210 LAMUAUTTNAREL TR UATWRUNTTY T
apgunaTN wAngsuualls fdeanueyasz
ludtyaeluniavnids uwazrevaLAMAUERAtLAY
naminalasenm At B unuuikazid i ia
Auadesild i saiuayuaniufilunimanas
Fninanes n1snantindautuis nsrsaaay
Arun e wazmumndayaun 4 lumsiiamed
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