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Abstract — This study was conducted to evaluate the effects of sediment-associated microplastics on the reproduc-
tion of marine benthic invertebrates. The marine amphipod Monocorophium uenoi was used as a model organism,
and the impacts on acute toxicity and fecundity were investigated through a long-term exposure experiment in
which polyethylene terephthalate (PET) microplastics replaced the natural habitat substrate. While no significant
decrease in survival was observed in the 96-hour acute exposure, a 28-day chronic exposure to the first generation
(F1) resulted in a reduction of offspring production to approximately 55% of the control group. In the subsequent
chronic exposure of the second generation (F2), offspring production was completely inhibited in groups where
either only females or both sexes were exposed. The presence of microplastics within tissues and organs was con-
firmed via Raman spectroscopy, supporting the link between the physical presence of microplastics and the
observed reproductive toxicity. This study demonstrates that sediment-associated microplastics are more than just
inert particles affecting short-term survival; they represent a potential threat capable of causing a complete loss of
the reproductive capacity in amphipods across multiple generations.
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v HZ2}AE)(Microplastic, MP)YS- 5 mm ©)7ke] §H43 1187} ¢}
AZ, A 5 ZekaY w7189 B33y da3) 35S
B3l <k, 2, 88 T A AT Al FHAH 3=
I ITHGESAMP[2015]). 53] 3% E3 0= /1l¥ vlAEERs
g2 e njFo g QI 5 FA3P1E A, A= 4
£ BBy 7183 3514 dA H3 B H3== A8
HRlct, o] 2 Q13 HEEL 5 $HRO X 52 T A
28-S RSk 1299 AR (sink)7t HH, 013E T8 A
222 4= AMABE-T(benthic organisms) A= H& 5= Qe 3
714 9138 e91o= 43k (Wang ef al[2021]).

AE] o3t MP A3 H AW £33 3L 7] 75 H B¢
3] A=}, SR (Mytilus edulisyS 0] 83 AT AT
AF¥ MP7} B3] 23l BiF= 0] ozl 23 ¥E
Z23}3te] 2374 9} t}E 22 0 Z7}A) )% (translocation)d} ™
(Browne et al.[2008]), 23] FFoX G523} 218 25 A
X E24E 1LE T leS T8 tHvon Moos et al[2012]).
olgjt A o)l F, MP A3 ¢} 12 Q% B JS AXA
F-2 3525 (Windsor ef al.[2019]) ©1FF, 3% 9557, =7,
f57ell ©]2717F4)(e.g., Jovanovié et al.[2017]; Duncan et al[2019];
Nelms et al.[2019]) 3% e A AN ohedst 7oA B4
$5kA s 3 Q)0 (Barboza ef al.[2020]), 574 AJElA 2]
Ao & | F3THHu ef al.[2018]; McNeish ef al.[2018]). ©]&=
MP7} Hol & B3 A2E = 3= JAA $18 A1 (da Costa
Araujo et al.[2020]; [2021]), Z2] 3 % AF$] Al A vIMIE
22 A3 W7} =3 ¢F 7Fe s 271 EAE AARSHHKiihn
et al.[2015]).

A FEHE ol FE3H= MP7F AN B PR 938 IA
914, 313 e s FRE S st ERlF e, AHE MPe
AES] 23P18E BAY &35ka, AR TuiRke fdste] 3
ZQ1 IF HHE LeEe =N 93-S A THGreen[2016]). 5
3] 78| &o] (4renicola marina)2} L HAE 2= 289 &
oA 23 9 44 o] R3] A8 A 32E F=
202 B IEYTHGreen et al.[2019]). 3312 0 2= ZElAE A
Z Al F7Fe 7ReAl, vizslE ABPA) 9] #3 H7HAIZE AE
SE5 JRHAE @ty 42 715 APF T &9AE
4= 3\tH(Coady et al[2017]; Hermabessiere et al[2017]). 2| 2
Z)2E MPl| ;2% Z(Crassostrea gigasyS "BAAE 4} wl
o} weke] 47}5k A E e A OoZ A Ak Sussarellu ef
al[2016]).
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g & = o3 % (sub-lethal effect), 53] 7N AlT-2] =43}
214 == A28 (fecundity) A3t A& F Ut At LAFE
2AZ 3lo] 44 74, BAE At AF DS vHEERE F
ol wel A% F4% At A2 Ao} {FALG XA AT
(Jeong et al.[2020]) ©1F #HT AT-olA v EejiEo] 97179
o] Aldlef] 24 FPRA8H ks T3 B4 715 &3
A= A7) B 15H A (Zhao ef al.[2023]), P AIEERAE )
Hlth 7+ =4 (transgenerational toxicity)'oll Tk TFgo) AF3F &
A= W&ttt skAgE AA A ellA nlAlEEREo] of Al
A B2 v = FES AAHF LR {ET A7 8] vy
F=3)

wehA] & A7 ek AX AL F2 FAA) S4F
Monocorophium uenoig 58 BEE AME310] HZ & 74k v]A]
Z2}~E|(PET, polyethylene terephthalate)el] th3t 714, 7 =
20] A2] FEd vX|= FEE ol Alvie] 2A Bkt &
Kt o1F T3 vlAlEEkAaEo] 9 JiAlS] BES ol Al
A2 A& AT =N AT 2 vE F U= AR
AP AFH o= HHstaAt st

2.7z R YY

AL Tk 22 ZAD MPs @8] A7MA§ARE R
M-, M. uenoiZ &3] AEAFHE BETH A EAES
k8173579418715 (National Institute of Fisheries Science[2023])°]]
ANE FFANEAEEA AR Ul Al viksh= NAE ARS-St
Rt

A8 AR mHEERAE L 5815 ATA(KITECH)P
A SNEE BFEAE A dF 221 ZEelEd |
9 Zekgo] E(Polyethylene terephthalate, PET)E 2 %4 (Cryo-
milling) 3 A} ¥ (Sieving) 712 53 3 (fragment) HENZ
Az 21|t Chae et al [2025]). BE YA ARARE #49&
3l FEigl 27171 AFEHCeH, B Aol = 15-20 pms} 45—
75 um8) F 7HA] 27] 7S ARSI

2.1 A|l22| =H|

250-ml #-2) B]A 47)e]l MPs dEN-E ZH2} 200 ml & FY38k
o 9IS 1-pm R ZEHE Q3 S Bsi)E A
9 SAUET-2 FulsIsith. MPs dES A3 PET 15-20 pm
0.1002 g& 20 ml £ {2 vle]del] 10mle] Aufsfigo} 3t
3l HrEE= A4 ST ANk 3498 63.0mgL F5 7
570 F== F1)5k50E I8 PET 45-75 pm 0.1022 g& 20 ml
f232] {2 vlo|del 10 ml] Fs) 59} EFs] HuFER
ZA 93 Ay 3M51e] 63.9mg/l FE 7 5 BEE F
]33t

TR AgE 1L -] B1AHe] S8E 1520 pume} 45-75 pm=
E33 MP A EE ulge]] F3F HALE F4] S5k iz
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1-L 78] B|Ae] gl ARg3h= ZARE EHEE Wol dET=
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MPS] 54 =E3ARL SIS RTHAEE, dSe7 833
NE71E A28 A4 D25 (Monocorophium)E ]88 3%
HiE w718 5457 S E83%0E =2 VRS TR T
E39t}. 500-um EFAE S35} 300-um EF=AlS] = )
AE A 2733 AE A8kl MP =R E 41 vl el
10 P}l F315ict. £ AlAelA 96 Azt B¢k 20°CE 23
2 2 k7l =&38150tE 24, F7) a8l Hole gl &
702 =E33cH(Table 1). 96 A)ZF A7 F =79 AE 7MA
FE gRlsle] A AP L FES F A8 AE MAFE

715 80] BELAIEE)E TEUT

2.3 DR A

T =& A v §7 B 53 (USEPA)2] Methods for
Assessing the Chronic Toxicity of Marine and Esturine Sediment-
associated Contaminants with the Amphipod Leptocheirus plunulosus'S:
B A7 A¥EQ] Monocorophium uenoi®l 27| W slo] 2§
3 THUSEPA[2001]).

IS 3 AR, HE 2E3HE 78S 1 AUEFDE 319
AET} 2 Ati(F2) BAHET F29] A& &= 1% 3 ATi(F3) A
A& Frslaial s1ick(Fig. 1). =& AFE PET, 943, 37)
15-20 pm, 45-75 pm&] MP A5 F238H4] @31 BF 4l0] 53
XY ARERGITE Al dixT= BEC] widel AR EE 29

Table 1. Summary of test conditions for acute toxicity of microplastics on the benthic amphipod, Monocorophium uenoi

Parameter Conditions
Test type Static - non renewal
Test duration 96-h(4-day)
Temperature 20+1°C
Overlying water salinity 30+ 1 psu
Photoperiod Oh light : 24h dark
Test chamber 250-ml glass beaker
Overlying water volume 200 ml
Overlying water 1.0-pm filtered seawater (glass fiber filter, GF/B)
Number test organisms / chamber 10
Number of replicate chambers / treatment 4
Size Neonate: size selected retained between 300-pm and 500-pm mesh screen
Diet None
Aeration None
End-point Mortality
Test acceptability The survival rate of the control is over 90%
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Fig. 1. Schematic diagram of the chronic and transgenerational toxicity test design. The first parental generation (F1) was chronically exposed
to microplastic (MP) sediment for 28 days. The resulting offspring (F2 generation) were then isolated and subjected to an identical chronic expo-
sure. To investigate gender-specific reproductive impairment, the fecundity of the F2 generation was evaluated through a cross-mating design,
which included pairings within the MP-exposed group, as well as reciprocal crosses between MP-exposed and control individuals.
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Table 2. Summary of test conditions for chronic toxicity of microplastics on the benthic amphipod, Monocorophium uenoi

Parameter Conditions
Test type Static - renewal
Test plastic grain size 15-75 pm frgment microplastic (control : < 85% clay sediments)
Test duration 28-day
Temperature 20+ 1°C
Overlying water salinity 30+ 1 psu
Photoperiod 12h light : 12 h dark
Test chamber 1000-ml glass beaker
Overlying water volume 800 ml
Renewal overlying water 3 times per week: siphon off and replace 400 ml
Overlying water 1.0- pm filtered seawater
Number test organisms / chamber 20;9
Number of replicate chambers / treatment 4:3
Size Grown for 4 days at a selected size between 300 pm and 500 pm mesh screens
Diet Days 0-13, 20 mg TetraMin® per test chamber; Days 14-28, 40 mg TetraMin® per test chamber
Aeration Constantly, 28-d mean oxygen concentration: > 5 mg/L
End-point Fecundity

A ke HAES ARSI AR SN A FE
3 ANES FAS 34 ABoIN 29 s} JHQlel B
T Mol £3 MP7l 71AZ Q& wiFAC 20 viElH FlE9itt. 4
M WMETE 28U Bt 22 FTE FAESME R
T FA8 MP =& F1 A& AlFsiic dx7=E Ae+-9
e g oz At

F28 x&35p7] 9138l F1 4A18 B5 AlAS FRke 3 MP
7} 71AZ Sl ¥lA 7R Yol 28 4 T =231 =32 S
833 =& MAe PEE TR 4R 6 vlEe} 73 3
vlEly 3 kg o= 28 A 7k ohA] g dle] Aleo] S H]ls)
ot 27 3 HE o2 WHET o gl A% 4 6
vlglel 3 3 vlEd 891tk M MPo| kE3E 2 &
3} $31 23, MPl| =28 F2 93 279 3 23 19
I MPll =28 F2 £33 diz7e) ¢l 2o s FA )

A3 7] P8 TR - AR Sl T A 2] (second
gnathopod)®] FElF o] & 7|Wko 2 S350}, 4o visl =2
717t €538] 33 7% A Feje] F A oA E 7 AAE
02 TR, 2] S R 3 vl F AR 2E
“(Fecundity)Z AAsIATE

2.4 X 24

% FE ¥ gnEpios ddRe] 23 U MPE A&
c}. 2l $492 2R AE 23] el 23 Ak 33 54801 7t
oL, T4 22 AlF 78S F3l Optimal Cutting Temperature
compound(OCT; Sakura Finetek, USA) " #|A Fell= 2pgt 4l
32 7H4] glo] BAC] 93 E FF o T HEE 5 o) MPY)
A U AFE TEsHe bl 23 74 7hite] € 4= Qi

MPel| ;=28 D2F 23] U9 mjAEetag S gRls] 98l
U5 2 Alst 245l 2k 2 w4 A% 23 A

29 AW A|ZAL A3 AT (Aeamendia et al.[2024]; Calmao et
al.[2023])E Farsle] o3t go] FasIgint. WA, d4R AR
£ Cryomold@Elo] 2 E= )] XAT F, OCTE £E ANt &
o|7H] FY3Ich AR E W= AHE uiRIF F, A5t &4
3] A7|EF OCTE F7IZ o] 93tk £Fo] 23] Cryomold=
—80T ol &< T2 AFom, Al HS 28 A7 FY L5
A Bekslgich 27 AHL Cryomicrotome( SV A2 E)S A}
£310] 30T o]8le] =0 Hapsiict. Ay =& ik &
Zo|= ekl F& F 244 OCTE AdF o= &30 AA
31, PBS €589 (phosphate-buffered saline, pH 7.4)0.% &&}0]
EF Al 3fo] 7 OCTE Huigt AA3IST. ol F 23] ol
%3] 31174 mounting mediumS HO*=] 3 cover glassE H2
F 4Coq R@sy 2hek #4310t

3.4 I

3.1 4=

M uenois W} E ThFT FE] MPs (15-20 pm H 45-
75 pm)E 96AIZF T 3l SN WS FrlEIsit o
Sl EAHA (One-way ANOVA) 3 Tukey AREAA (Rro-F
p <005 AT A7, F AA Z7)oq BE Y g7
Tl o3t AEE Aol vehE] asithFig. 2). F 4A 27]
IF BFolA AEEE 90% oVdeE fAE o, 5 SVl
wE =25 82 k-2 (dose—response) AT FQlEA] 9kgkr)

3.2 oHY=Y

28 U7k UMY 3 Ao FASA T HEs] FREE
A7} et 44 W2 E vjAEeage &8 F1e 289
7H) =% F AZEL U7 Ao)7t Qi 714 MPE ©)
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Fig. 2. Survival rate (%) of Monocorophium uenoi following a 96-hour acute exposure to PET (polyethylene terephthalate) microplastics
at various concentrations. Results are shown for two particle size ranges: (A) 15-20 pm and (B) 45-75 pm. Each bar represents the mean
survival rate (%) + standard deviation (n=4). A one-way ANOVA followed by Tukey's post-hoc test confirmed that there were no statistically
significant differences between the control and any microplastic-exposed group (p > 0.05). Bars sharing the same letter (a) are not sig-

nificantly different.
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Fig. 3. Photographic of Monocorophium uenoi constructing and residing in a shelter composed entirely of fragment-type microplastics
(MPs). (1) a cylindrical MP-based structure, (2) a developed shelter mimicking a natural tube, and (3) an individual inhabiting the MP struc-
ture. These observations suggest active behavioral use of MPs as a habitat material.
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Fig. 4. Effects of a 28-day chronic exposure to sediment-associated microplastics on the first generation (F1) of Monocorophium uenoi. (A):
the survival rate (%); (B): total number of offspring produced. Data are presented as the mean + standard deviation (n=4). While the survival
rate showed no significant difference between the control (mud) and treatment (MP) groups (t-test, p > 0.05), the total number of offspring
was significantly reduced in the treatment group (t-test, p < 0.05). *: significant difference compared to the control group.

3l A& A1 g3 o A& E=F BA3ATHFig. 3).

Ak FRASF (Offspring)Z ¥IR3IGE W, F12 S2kiEd =3
A 9k 279 54.9% TE F2 YRS e
(Fig. 4).

2 F2= FE Mg 2 9 vljop] o]AYE Q) T 9%
7HA] L33l A ool 24 M|l =E2H 312, 1 3} 44
¥(Fecundity) #1317} 531517 8215 t}Fig. 5).

F2 7HAIE 5 Lol AHA A4 7152 &8I e, F3

9] 29 A9 BAFA Ygkon, 53] o] =28 Telde
AE o] ARGt o= MP7F AES] Aol APEA J
A58& HeRA driEhs, A4 7)s AslE T A<
Y agks 22 S-S ]FtK(Table 3).

3.3 =X #M
10287k 4 =2 F M wenoi®) 52 27 HH YR =
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Fig. 5. Fecundity of Monocorophium uenoi following chronic exposure to fragment-type microplastics (MPs) (1575 pm). Test groups
included: (1) both male and female exposed to MPs, (2) only males exposed, and (3) only females exposed, with the control group reared
in uncontaminated sediments. Compared to the control, fecundity was significantly reduced in all exposed groups.

Table 3. Reproductive output and survival rate of Monocorophium uenoi following chronic exposure to fragment-type microplastics (MPs)
(1575 pm). The upper section shows fecundity and survival of the first generation (F1) after 28 days of exposure. The lower section presents
offspring production and survival of second-generation (F2) individuals under different mating combinations: both sexes exposed, only males
exposed, and only females exposed to MPs. Although all groups exhibited high survival rates (>96%). No offspring were produced when both
sexes or only the female were exposed to MPs, whereas the male-exposed-only group showed very limited reproductive success. Data are

presented as mean + standard deviation

F1 exposure condition Survival (%) Total Offspring
Control (mud) 97.5+2.89 433 +4.03
Treatment (MP) 97.5+2.89 23.8+3.86
F2 exposure condition Survival (%) Offspring / 6 female & 3 male
Control (Mud) 96.3 +6.42 17.0 + 624
M. & F. exposed to MP 15-75 pm 100 +0 0+0
M. exposed to MP 15-75 pm 96.3 £6.42 1.00+ 1.73
F. exposed to MP 15-75 pm 100+0 0+0

25t A7, Section AT THES TF) F-519] ZH ARlelx 4
o el A 2] 8E9lE o] T 49 ek g A Y
A=9] SRAA 7T BEsHAl 2= A sk Hde] o Ale
o] QIrkEe] 23 Yo EAEE &R thA] ERISISICT. Section
B mE] 99 AW AL O E, 100 Hl-& AL 2Zo] 23]
B kg fARE RS BEsHl g1 S JAdCKFig. 6).
Z3 Yol EAsk= YAl 2 TRl gelEgled, g
AL A71= AP AF-E 1020 um =7)9] 31H¥ Mpse}
RIS @45 AUAAE B8] A% et 23 ¥4 2
o}, #ES AHEE] 23] Y YAlelA PETS] t#2]Q] Raman I
7} BEs] FEENH, o= ¥l AMLE MP EF ~HEY
3} Ax)skRct. 28] 3L 15-20 pmé} 45-75 um F 7] IF EF
oA PETS] AFZAQ] AFEH0] RIFUTHFig. 7). 53], o~
HZE 259 =0 25 7ol 3 33l= 1730 cm™ ) 3.9} #Al
329 W= C-C A% FFel P 1615 em™ =7} vl $-
78 veRt, g 220) PETY-S F &3HA 5udslgict. o)

9JellE 1290 em™, 1120 em™, 1095 cm™ Sl #&== c0 4
3 99 9350) ¥F PET 29 EHT AFs) YXTL 13}
et olEfgt AF= AFT AL A W) 27, 53] &3¢
9 23] AR olg FekrY ARt AAR EATE BE) U
ERJ3IT}.

4.1 #

B 7= g2 2o A5k PET vjA|Zekigo] 3ok AMA
5720 M uenoi®] B2 w8l v|R= A714 J3E Bk
ok 34 23(9677H) Aol s Foust AEE At BEE
#] ¢lgkor}, 289 olate] Y & Ao Aozt AFES
E A2jgo] XA 07 Al dYUE RIS o= nHE
ghAEo] WAl AEell= 9L v)AA) gujeks, A71Few
AT Aol D4AA B2 el A2z nde {28 5
Ue= AAFeTHFig. 4).
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Section A

Section B

Fig. 6. Microscopic evidence of internalized particles within the frozen tissue sections of Monocorophium uenoi after acute exposure. A
schematic diagram illustrates the body parts the sections imaged. Section A shows the dorsal (mid-body) region, where aggregates of dark,
xenobiotic particles are clearly visible embedded within internal tissues at 10x magnification (top panel). Section B focuses on the head
region, showing similar particle accumulation deep within the tissue, which is clearly visible at 100x magnification. Scale bars are indicated

in each image.

olgi3 A= HHE U v EEtAE Eo] AN F-HFFE
R 98 GRS R gk APATET} AX|F). Green[2016],
Green et al.[2019]2 PVC(E 293} v]d, Polyvinyl Chloride) 2
PLAE2]2 4L, polylactic acid)9} 2 v|AlEetxEe] AX]Y o]
(Arenicola marina)®] 32 2 & BF& Asfsle] B2FS &
AAIZI L B aslgl e, o] AMAA] A 7]E A3E ol
A & )& RojFEr). &3, Ziajahromi ef al[2018]1 B =%
- (Chironomus tepperi) 15°] PEE2lEd, polyethylene)
| EEAE Y EEH S W BEET $-3-80] dA8] AT
= gRIslo, vAlEekaEo] gL 27] w9 2] dAlo] 2
A7 FFE VA F daS TP

£ A7 53] FEE AL 4R 3] A2 A 2%
Q) 9 Ph= Aot - BF =28 IFH 45 =2
B IFoA A& Bito] eHs] Al Wb, AR Y OF
A= vin]EiAIUe} 2o] A= cK(Fig. 5, Table 3 &), 0]
v &Y B #E f3) 220] B4 34, 38 £3, A
T 4R U@u)A 2] el FHARN adkE deFlE 7k
‘& 78I AlALRILE. o]ejdt Aah= Sussarellu ef al.[2016]°] =
oA 13k A28 A5}k 9 Ye er al[2025]0) Al B

I3 REA wd A7 A} 1 kg 2olsh, PET RlAlE
gkaglo] Aol ESH o £FE] AulE FolE fLEe A
Ll k=

H Yo/l 2 7= vlAlEekag e o] AdiE AX 73
Hi 229 £ 912 W3] BoFrt. F12] AAgoe] gixT
tin] oF 50% FFoZ g on, Faofl = AgHEQ) A4 715
T {AEIRT F32 A 235 4dstt). ol AEE0] A 7
A= e Ale) 2F A2 Ad7t F3E] A AT B ©)
oA = &L u|Fi). Zhao et al.[2023} S LZFNA
rEEkAEo] FARAE WP (DNA WEshe T3l o] Ald
ol 24 424 71s& ¢43] AHAAE & Hasigied, £ o
ToflA F2d F3 2@ A @ =3 FARRE 71&e 23 Al
7+ 282] 924 (reproductive continuity)S] SE=Z g 5 Ak

olejgh A= st 44 599 71A = A%l AR-R rle|a =]
E(um) 752 Sk2ge| EARE 7Fs790] = HEer]E (hm)
7] YA F3o) YRS Ao FPP) e Ee gL )
7} Fo} MEZE} F3go] 531, o] 2 Q% AIE U] £3, 4d4ks
(ROS) 4/, DNA £4 5 rlo|g2Zel Rt 84 & +F
O NE 5AE 28 5 Uth(Waldschlager ef al[2022]). 53]
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Phuciennik ef al.[2024]% W= YA} 58k @94k} ps3 &
WAS BI3AA AEF7IE BAAZI AL A AP (apoptosisye
FrEdtha Hrslel=d), o) e 7]2ke A M) ljo} Al e
AP E4& Fof B AelM T2 4] Ao g Ao} 92
s AT oT Ash= s &4 €t

54 &

£ A7 H3E 7k PET vMEEkaEo] B3t 224 o]
E3E 9o AXBES] A4 715l ARAFA 358 F wks
do7) = /3 EAYES AFESI 53], diye] A% A7)
A BEE) 23S LF F9SE W sFENE, 2 4
TE= A71FQ) W =&, 53] o Aldiel] 23 345498 I
o7 FERh= AAA &3 997t Yt 4 k2=
E215 Gako] QiR on) v = A A 7)5e] g3
vhEE @3 nAEERAE S A3F 9] “AE0] ofd F
9] £ AAIS K= o34 F 3k (sub-lethal effectyell 22
Huls] BojFEr),

H Yoprt 1, 24t A& 13 o] F 3M|tie] E-o] ¢A3s] Al
He dils, S40] 9 Al U4 ga AdiE AA 73
SE5 A3 AT B o)A F Aok Al 2 54
(transgenerational toxicity)©|2h= A2 2Hle] $18-& B8Es] A
At} of= wAHIEERAE Y] AEjA S-S Hrkeka # 87
78S v E o, @713 4954 B EE O S8 s
Az 2971 ¢ S-S Bshe 2 A7 8 4

wjebA Sk ok AA A BEF Y= AL Aol
LA A Ao 7 98-S A FrH AR T8
7189 #39] A7 AHA o) a7

e

£ A7 20259 sy A, sl g5
SrBelA B.371F vlE g 93 eIzl Al A9E vk}
SR HUTHKS221614).
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