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Special column: Developmental toxicity of emerging contaminants
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Abstract:

Chlorinated polyfluoroalkyl ether sulfonic acid (CI-PFESA, trade name F-53B), a substitute
for perfluorooctane sulfonate (PFOS), notably featuring 6:2 CI-PFESA and 8:2 CI-PFESA as its pri-
mary components, are the most biologically persistent per-and polyfluoroalkyl substances (PFAS)
currently known. Since its initial synthesis in China in 1975, F-53B has served as an antifogging
agent in the electroplating industry for over four decades. Recently, F-53B has been detected
across various matrix and human samples, ranking among the top three PFAS concentrations in
maternal and umbilical cord blood sera in China, according to available epidemiological studies.
Current limited epidemiological studies indicate that F-53B poses multiple adverse effects on
maternal and infant health. Therefore, this article reviewed the exposure levels of F-53B in
mothers and infants, along with its adverse health effects, thereby providing insights for evaluating
the toxic effects of F-53B on maternal and infant health and establishing safety thresholds.

Keywords: per-and polyfluoroalkyl substances; chlorinated polyfluorinated ether sulfonic acid; 6:2
chlorinated polyfluorinated ether sulfonic acid; 8:2 chlorinated polyfluorinated ether sulfonic
acid; maternal and infant health
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=8, SRR I,

S Z AT EBAEEL(chlorinated polyfluorinated
ether sulfonic acid, CI-PFESA), /& fa & /N F-53B, =
PFOS W& B G, BB S PFOS 73 FEMAY-CF2-B
A, EEmTREN— N8R, EXTERDH 6:2
CI-PFESA F1 8:2 CI-PFESA", 1975 &, FEIE R EH T
F-53B, G EAFRE T WAINER, EEFETHG
BT 2N A, B F-53B BERWERAT 40 Z4,
BXFEIFEM A BER MR,
IEILER, AMIEREBIRAK. Rk, BEEK.
SRMASHPRNEERES pros HEHES", B
AXRE. EZE. ZE. F=MEEARME AT H
K MET F-538" 1RE Globo-POP EEIHE, R
& F-53B ImEETHBNRE, BNELE DA LUE
TR EIXRACARY, itk F-53B 3T £ BRIFEE T
BE & AL Ao F-53B F1 PFOS RIS H IR F = HA 9 5
7153 FH/ 6.7 F, BN, F-538 WEMRR 4
AIHELL PFOS B, BRIABMHRGR LI, TE5+5
FR 6:2 CI-PFESA TE A A BIHG L AT ZRIE 1N, LBl A =,

B R E AR BT A 5 = ARITHI PFASE™,
mA F-538 B RHRENERESFMANMARRES
EMY, B4, BIEPEE=A2EFIATHNER, 6:2
Cl-PFESA ERATEB IR EER prAs 2—, MBItk
Al 0, F-538 RN BEB S BHENRRBRULN, =
H—PIFRNERK LB ER MBI,

ZENE) B TEBFRNEERS, B8 2IF R
SR ZBRANEE, AT H— P RRMELE F-538 1Y
FEREKTREXRENFM, KA RTE PubMed
FIET 8BS *5196:2 CI-PFESA” “8:2 CI-PFESA”
“Cl-PFESA”BX “F-53B”BVIE X, Hit—F ik T 5 8%
B EKTRIEEEXNXXENND .

1 F-53B B REEKTE

R 193H#7R T 6:2 C-PFESA F1 8:2 CI-PFESA Y
KIMKF. BF F-538 BHEFMIFE NIRRT R,
@A OMEXARTEFEFRE, XERMEFE L
SMVFRRMET F-53B R BKF, BREMETR
HBR(limit of detection, LOD) "™,

®R1 TESEEYHEAD F-53B KF

Table 1 Levels of F-53B in various maternal and infant biological samples

HAs  PARE(Median concentration)/(ng-mL™)

X (Area) FE9)(Year) 7S (Samples) ) BE Xk (Reference)
(Sample size) 6:2 CI-PFESA 8:2 CI-PFESA
IM7&(Serum)
HA[E /N (Guangzhou, China) = JLZE & (Children's serum) 314 1.1 0.02 Liang L, et al.,2023™"
HR[E_L7§(Shanghai, China) 2017—2019 EHAIME(Maternal serum) 336 6.41 0.07 Mao D, et al.,2024"
FE /M (Hangzhou, China) 2020—2021 BHAIMDE(Maternal serum) 251 2.81 = Tian Y, et al., 2023
FRET " (Guangzhou, China) 2021 BHMAME(Maternal serum) 302 153 0.04 DiJ, etal,2023"
FE 1t 5 (Beijing, China) 2017 BHAK M5 (Maternal serum) 286 4.35 0.06 HuY, et al., 20231
FREI#T7I(zhejiang, China) 2020—2021 EHAIME(Maternal serum) 340 3.64 0.18 Xu C, et al.,2022"""
HEILE. WLZR(Beijing and Shandong, China) 2021 BHAIE (Maternal serum) 124 2.37 <LOD Hong A, et al.,2022%"
FEPY)1|(Sichuan, China) 2018 BHAIDE (Maternal serum) 60 0.8 = Zheng P, et al., 2022
H[E %R (Guangdong, China) 2016 BHAK M5 (Maternal serum) 94 1.78 0.02 Zhang B, et al., 2022
FREK I (Tianjin, China) 2010—2012 BHAMIE(Maternal serum) 480 5.48 0.15 LiuJ, et al.,2021%”
H[E M (Guangzhou, China) 2013 BHA M5 (Maternal serum) 372 2.41 <LOD Chu G, et al., 2020
F[E %4 (Maoming, China) 2015—2018 BHAKME(Maternal serum) 424 0.8 0.01 Cai D, et al.,2020%
FEE X (Wuhan, China) 2015—2016 BHAKIME(Maternal serum) 32 1.54 0.01 Chen F, et al.,2017%"
B IM7& (Cord serum)

H[E b5 (Beijing, China) 2020—2021 PR IMIE(Cord serum) 109 0.57 0.03 Li X, et al.,2023"”
FRE (China) 2020—2021  BFH ML (Cord serum) 80 0.59 0.02 Yao J, et al.,2023%"
FEEX(Wuhan, China) 2013—2016 B 07A(Cord serum) 324 0.95 = Huang S, et al.,2023"*
FEH X (Wuhan, China) 2014—2015 B INIE(Cord serum) 527 0.79 0.03 Huang H, et al.,2023%"
FEE X (Wuhan, China) 2014—2015 BFHFIMIE(Cord serum) 908 0.76 0.03 Li X, et al.,2023"%”
FREIEX (Wuhan, China) 2013—2014  BFH M1 (Cord serum) 1015 0.76 0.03 CaoZ, et al., 2023
AA[E M (Guangzhou, China) 2021 ¥ 75 (Cord serum) 302 0.59 0.03 Di J, et al.,2023""
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gR1
X (Area) F153(Year) FEZs (Samples) ﬁj&% e W s S BE R (Reference)
(Sample size) 6:2 CI-PFESA 8:2 CI-PFESA

HE ) 1|(Sichuan, China) 2018 B I (Cord serum) 60 0.42 — Zheng P, et al.,2022%"

FI[ET" % (Guangdong, China) 2016 B M0 3&(Cord serum) 94 0.73 0.02 Zhang B, et al.,2022*?

F[E L %R (shandong, China) 2017—2021 B INIE(Cord serum) 326 0.27 <LOD Xia X, et al.,2022"

FEE X (Wuhan, China) 2013—2014 B INIE(Cord serum) 942 0.7 = Liu H, et al.,2021"!

H[E % & (Maoming, China) 2015—2018 B I0iE(Cord serum) 424 0.38 0.02 Cai D, et al.,2020™

FR[E /M (Hangzhou, China) 2016—2017  BfHI0iE(Cord serum) 110 0.73 0.02 Xu C, et al., 2019

FEE Y (Wuhan, China) 2013—2014  BFHINTE(Cord serum) 374 0.78 0.03 Liu H, et al.,2020"”

FREE Y (Wuhan, China) 2015—2016  BFH#IME(Cord serum) 32 0.6 0.01 ChenF, et al.,2017""
3% (Breast milk)

A& (China) 2020—2021 3 %,(Breast milk) 1151 2.63 13.59 Yao J, et al.,2023"

F[E (China) 2017—2020 £#3(Breast milk) 3531 0.025 = Han F, et al., 2023

HEPY)1|(Sichuan, China) 2018 3%, (Breast milk) 60 0.01 = Zheng P, et al., 2022

F[E #1M(Hangzhou, China) 2018—2019 7L (Breast milk) 174 0.02 <LOD Jin H, et al.,2020%"
FR#%(Urine)

[ (China) 2020—2021 #14E) LER#¥(Neonatal urine) 80 <LOD = Yao ), et al.,2023%
SR (Follicular fluid)

FEFLE. L% (Beijing and Shandong, China) 2021 BEYE& (Follicular fluid) 124 2.19 <LOD Hong A, et al.,2022*

F[E1L 5 (Beijing, China) 2018—2019  SEER(Follicular fluid) 28 1.09 0.02 Kang Q, et al.,2020°"
Ba£Z(Placenta)’

H[E M (Guangzhou, China) 2021 Ba#&(Placenta) 302 0.42 0.05 Di J, et al.,2023"""

A=A & (Henan, China) 2016 B&#&(Placenta) 54 0.076 <LOD LuY, etal., 20215

FRE LI 75 (Shanxi, China 2009—2013 B4 (Placenta) 519 0.34 = Liu X, et al., 2020

FEE N (Wuhan, China) 2015—2016 BA%Z(Placenta) 32 0.34 <LOD ChenF, et al.,2017%"

[3F ] *RTIZAEAZERIH 6:2 CI-PFESA. 8:2 CI-PFESA BUREEAIN ngg™

[Note] *: The concentration unit for 6:2 CI-PFESA or 8:2 CI-PFESA in the samples is ng-g™.

WK 1 PR, F-53B TES EA B ——Z23ME) LAY
FBREYERPH Z W, FRAME. B s,
fafd. B3 EJLRR. IWEREFEMFELRR, T
BFARRENENR MG SEFEMEHEFME) ,
HA &K AR 6:2 CI-PFESA R{LREKFE RS, B
FEIMARZBERRIBE; 5 6:2 CI-PFESA L, 8:2
CI-PFESA IR ERIR, BEFRRM RN E X EMFERA,
HAiREZBES,

#—F LR 6:2 CI-PFESA BYK E T R [EIAY (8] s A
HXBEERAXS, B—#X, £ R8s NE
HIEIZE B AEYIFE AP RMEE] F-538 BEKTEHE
BYBY[EI#E %S, 40 2013—2016 FHERNHMX HH 5 I
HRME T FFH IS 6:2 CI-PFESA IKE, £ R B Rty
7£0.6~0.9 ngmL" Z 8], F LBAE E R 333,
7R, 6:2 CI-PFESA IR B /KFEEREMKX Z B EFIR
K, Hrh_HEHRMAILE 6:2 CI-PFESA BEKESS™,
HRRRZE LRI, F-538 X a] R E K

FESRAA S SRR, FIIBENRZ 5
MBI Bk LN MR BEANSER
KFRMRREER", B, FZEmUEREF RN
S #ERZEW T, WA BEE A IZ X A BEAY
F-53B BRE,

2 F-53B EEXTHEERNF

R 2 ELET F-538 REA RN SR ERERNAR
70, BRI R KA, 222 ) 89 F-538 #EE ]
e IR—RIINEIRHZE. SEFARERERH
FMFRNBELERNERKLETS
2.1 FERSCIH SEIRH R E

W ZREA, F-53B = TFHLZ2 1A AY A X181 A0 A5 1K 15
T2, AT BB ERRITIER R R m
—IN7E LSRN HBIE B AN R A
W EHAI SR 6:2 CI-PFESA 7K 5 3T U4 FR I 2w XL
BOAD 2 /B I RE/K T B ZARX, AU T R GRS
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Bt ERHEMIER, BD 6:2 CI-PFESA VR E
5 miEKFE. EiRERFBNX G EREX Y, Foh—
AL R BIBATIR R K F T E AR EASA 22 /Y PFAS B EEIK
FEMEENXR, ERER 6:2 CI-PFESA TEE IR F HA
5ZEMEREEE. aEEREREEEASEN
S EEMEX, ATaeXT e XS AL 520, FRIBT IR FHA
& F-53B BB X AR RS = £ mAY X RBAESS
‘A,

F-53B B2 7 =¥ MMZ Q89 M7k FF A5 K5 5k,

ARES Fo K F R TLERIE a0 — U I
E’Jﬂﬂﬂ,.\\ RAMIME 6:2 CI-PFESA 54 IKF RN
f% 2 1IF #8 %< ( OR=1.02, 95%Cl: 1.00~1.48, P=0.045), T
PFOS 55t JEFmBIHE XM H R 22E (0R=1.01, 95%CI:
0.941~1.09, P=0.723), B3 B 9D & HB, 6:2 CI-PFESA
BESFTZRNALZNTIKFRNARE FRIE
#8 % (OR=1.06, 95%Cl: 1.02~1.46, P=0.017) "%, X ] BE
5 6:2 CI-PFESA TE AR % F BRI G5 &EEE
M= E RS ) LIS SRR AR X,

®2 B F-53B FEENTRERNK

Table 2 Adverse health effects of maternal and infant exposure to F-53B

REFE

HARNR (=X i)

(Exposure dose)/(ng-mL™)

£5/3(Outcome) BE @k (Reference)

(Study subjects) (Sample type)

6:2 CI-PFESA 8:2 CI-PFESA

#ERE 15 5 38R H & fE(Glucose and lipid metabolism and pregnancy complications)

BN A TER AN IRZE 1A (n=336,
FREER LTI —EE5)
(Pregnant women using assisted
reproductive technology) (n=336,
part of the China National Birth
Cohort)

;& (Serum) 6.41

Z243(n=204, #5I)
(Pregnant women) (n=204, ;& (Serum) 2.58

Zhejiang)

Z2§q(n=118, 3t =)

;& (Serum 435
(Pregnant women) (n=118, Beijing) sl )

Z243(n=340, #71)
(Pregnant women) (n=340,
Zhejiang)

3% (Serum) 3.64

FEIRFIRIALZ (n=251, HTHM)
(Pre-eclampsia women) 3% (Serum) 2.81

(n=251, Hangzhou, Zhejiang)

A RIFIREE S (Adverse pregnancy outcomes)
ERIEINTIZZRTNEAL
(n=124, 3R, LLFR)

(Women undergoing first IVF
treatment) (n=124, Beijing and

3% (Serum) 237

YR7A (Follicular fluid) 2.19
Shandong)
SR MR (n=464,

W /}ﬁll) (Women with

miE(s .
recurrent miscarriage) (n=464, A(Serum) e

Shandong, Zhejiang)
BFXF(n=372, /M)
(Mother-child pairs) (n=372,
Guangzhou)

BHAIE (Maternal serum) 2.41

Z =43 (n=519, LL7H)

BafZ(placenta 0.34
(Pregnant women) (n=519, Shanxi) aE(p )

6:2 CI-PFESAZK T 5 IR A HE Y 21t 382/

B M0AE7K T, SEIREANE PRI XUBG T 1E M) KBk

(6:2 CI-PFESA levels had positive association {1s]
0.07 . K Mao D, et al.,2024

with 2-hour glucose levels during oral glucose

tolerence test and the risk of gestational

diabetes)

6:2 CI-PFESAZKT 5 YR RIEFR &5 KU 18] [E
EIES:S
ZhangV, et al.,2023"%
ulez (6:2 CI-PFESA levels had positive association SUAGLC

with the risk of gestational diabetes)

6:2 CI-PFESATEIE YRR RS 243 MiE S AEE

M EEEREE A BEREKTIESE XK

(6:2 CI-PFESA had association with increasing 18]
0.06 i o . HuY, et al.,2023

total cholesterol and high-density lipoprotein

cholesterol levels in pregnant women in early

pregnancy)
6:2CI-PFESAR B8 5 & 7K R 4 U HARE PR
RN INA XK EX

0.18 (6:2 CI-PFESA exposure had association with
increasing blood glucose levels and the risk of

Xu G, et al.,2022""

gestational diabetes)

6:2 CI-PFESASH#TAE) LU SAE T fam K EX
= (6:2 CI-PFESA had negative association with  Tian Y, et al., 2023"¢
newborn birth weight)

LOD s
< 6:2 CI-PFESAR18:2 CI-PFESAYY S {1 fa] B 4TS
BR8] 6:2 CI-PFESA and
BhAEFELE R 2 (81758 FBX( -~ ' an Hong A, et al, 2022
<loD  8:2 CI-PFESA showed no association with any

assisted reproductive outcomes)

6:2 CI-PFESAR8:2 CI-PFESAYY S5 B & 1A=

RGN [B)#FTE KEX(6:2 CI-PFESA and 8:2 -
0.08 . - . Nian M, et al.,2022

CI-PFESA showed association with increasing

recurrent miscarriage risk )

6:2 CI-PFESAS 2= RS HH XEX(6:2 CI-
<LOD PFESA showed association with an increased  Chu C, et al.,2020%"

risk of preterm birth)

7k F6:2 CI-PFESARBARRSEEBAREER

=, B 5 RIEEMITEY K FER KB (Low-
== level 6:2 CI-PFESA exposure did not cause Liu X, et al.,2020“"
spontaneous preterm birth but had associ~

ation with inflammatory biomarker levels)
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8k 2
- s REIE
HARNKR HARE (Exposure dose)/(ng-mL™) 45/5(Outcome) 5% X #Rk(Reference)
(Study subjects) (Sample type)

6:2 CI-PFESA 8:2 CI-PFESA

FRIFE KRB 5HE KB (Offspring physical and neurological development)

FFX(n=372, M)
(Mother-child pairs) (n=372,
Guangzhou)

BKIME (Maternal serum) 2.41

HERTRE

o .42
(Chorionic membrane placenta) g

BF3F(n=302, M)

(Mother-child pairs) (n=302, B #E FERA £ (Subchorionic placenta)” 0.42

Guangzhou) A5 (Maternal serum) 1.53
B IM7& (cord serum) 0.59
BHAIE IEERaHe) LA

(Maternal serum) (n=130)

X 1.89
(Term infant
group) (n=130)
NFRakR) LR
(n=65)
(Small-for- 1.6
gestational-age
BFXH(n=195, AHE) group) (n=65)
(Mother-child pairs) (n=195, Hefei) e FERaS) LA
(Cord serum) (n=130)
. 0.77
(Term infant
group) (n=130)
NFRake) LR
(n=65)
(Small-for- 0.67
gestational-age
group) (n=65)
BF3F(n=94, ") A& (Maternal serum) 1.78
(Mother-child pairs) (n=94, N
SETEE) B M35 (Cord serum) 0.73
73 (n=174, HM)
(Mother-child pairs) 3% (Breast milk) 0.02
(n=174, Hangzhou)
BFXF(n=110, #7T)
(Mother-child pairs) (n=110, [ M35 (Cord serum) 0.73
Zhejiang)
B (n=314, M .
JLE(n M) 13& (Serum) 1.1

(Children) (n=314, Guangzhou)

6:2 CI-PFESAS T4 ) L 4 R E PR B KBk

<LOD (6:2 CI-PFESA had association with decreasing  Chu C, et al.,2020%"
in newborn birth weight)

0.05 R
PERESHER TRAET6: 2 CI-PFESAT

oozl 82 ?I—PFESAE@W?&IK(Birth weight had S ) e
negative association with 6:2 CI-PFESA and

0.04 8:2 CI-PFESA in the chorionic membrane)

0.03

5EERE) AR, NFRaER) LAMG:2

CI-PFESAS PR R B M ET M 2 81 H KEX

(Compared with the term infant group, there

was association between the decreased FanY, etal.,2023""
placental transfer efficiency and the 6:2 CI-

_ PFESA in the small-for-gestational-age infant

group)

0.02 BF#MmMe:2 CI-PFESAKESHAEKERIER

% B%(Cord serum 6:2 CI-PFESA levels had Zhang B, et al.,2022%*?

0.02 positive association with birth weight)
) IS KIZIMES5ZIH6:2 CI-PFESARY
<D REA fh A X EX (Infant length increase rate o Pen

had negative association with 6:2 CI-PFESA
concentration in breast milk)

6:2 CI-PFESAFN8:2 CI-PFESAS AR 18]
0.02  FFEFXBE(6:2 CI-PFESA and 8:2 CI-PFESA
showed no association with birth outcomes)

1%fih6:2CI-PFESA F 8:2CI-PFESAS ) LE B HT
BRERFEDENVIHRRMAER XK

0.02 (Exposure to 6:2 CI-PFESA and 8:2 CI-PFESA
had association with poor performance in the

Xu G, et al.,2019%"

Liang L, et al.,2023"¥

Wisconsin Card Sorting Test in children)

[3F ] *RTIZAEAZERIH 6:2 CI-PFESA. 8:2 CI-PFESA BUREEAIN ngg™

[Note] *: The concentration unit for 6:2 CI-PFESA or 8:2 CI-PFESA in the samples is ng-g ™.

22 ERMRFMEF

FS3B ERBERHESEAMRTMNE~ZENE
EXRBC, —IE WL ARNIG I RIS RIS
AW, BET PFASs XM 6:2 CI-PFESA 5B X R
= X218 1N 2 [8) 72 7E 2 & X BX(OR=1.18, 95% Cl: 1.00~
1.39) , BTEFIE ARV HHEX 58 OR=1.39, 95%CI:
1.04~1.84) , :XTH UL A BB IR FFE K214 F-53B
FRENEFEKY, BI—TE MNFENHRRA,

BEMMED 6:2 CI-PFESA R EHM S, E-Xet#s,
BEF=XBLINIE 6:2 CI-PFESA REM RS U7 (U216
B K(OR=5.42, 95% Cl: 1.70~17.29), B B8 & F PFOS
Fr S B A9 2 7= X2 ( OR=4.99, 95% Cl: 1.34~18.56) **,
WA IR RERSZARER—, HEZM
BKF F53B BREARARSIEBAMRR, BEREE
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FAZIER S 2R BE, MEFONER F-538 7K F 5 5R4AA
A, ZREE. MMRFRRE. £HEiR. IRRIEIRF
IGRET B AR 23988 BE XK, &M RS
RA—HNERTRERAZHMANELRERN, &F
ERRABENAOR T ERFTEERURSHESRE
HHFH

BT F-538 EFFH MR HIE FREEH
HILL 6, HEZRBREZERES T PFOS, 187K F-538 7]
BEEEESMNR) LBEKTEY, UENRITREMR
B, F-53B BERSRARNELELER, MM E
RE. BRKIEIE. NTFRat) LFE 2207, %
TR &I, F-538 BB KFEIE M5 RHE)LEE
HEZTMHI 722, Tian FOH chu FXBIARY
FREARHAKITER 6:2 CI-PFESA K FEA S5 REHE) L
HAEKRERE I F"HREAMNAEERE TRES
6:2 Cl-PFESA(8=-80.04, 95%Cl: -139.5~-20.61) & 8:2
CI-PFESA(8=-0.663, 95%Cl: -1.199~-0.126) 7K ‘£ 5
FHREZNEX, AW, —MET AHAERHBASIRR
RMBFH M F-53B K5 HEAEZ FHE*X(B=0.077,
95%Cl: 0.0003~0.154) , 12 4L R AT 6E 512 I T AE
RER D UKRHRIT RIYEETEBFEYIFREXH
A XY, Jin EYERMN BRIV E H AR & B2
JLB B KIEINESFE,A 6:2 CI-PFESA BYRE £ fa1H
*, MESBIRET 6:2 C-PFESA S SHE) LE4E
BEEKIEMEE NHEKEABTERAEFM. XF
INFRRRE) LS F-53B EENRGINEBHRES, N F

a8 ) LLAMI BHMAIE F-53B /K E SRR B ME TR

Z B R & *(r=0.90, P<0.001) , Eltk, /NFBaEE) L5
WpsE BRI RESR 2 BT F-538 BRESEMRBTIEEERS,
HEYREERZR LSRN, 538 5[ EFR
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BWNEX, pMERETRRENE £ WinEY ({21
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BRT X HELER ST MmN, F-538 BEIE AT EE
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WRIMAER X, RBFEIEEIME S ER,

F-53B X{ FHRAEE A BMNEELENE R A

H—7

BE R IET MM = B AR S R KESEH
THENIEIFRE, 5 PFos ABLL, CI-PFAES S5l iR
FRIFHEZHREEEFERNEEFENHY, ZIUR
TRERRELZI, F-538B BESTHE) LEBZFEKTE. B
RIS RKFREEEZRXME >, 18R F-538 7]
BEs B A LIRS AR RREERD
WEMFRNEKLEB,

BHETAIEIERAE, F-538 TR M) N X4
IR AR 2, TERSE PFAS FIB A, F-538
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RVEK AL BB T E ML, AIRER T E) LA E
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T, MM E) LN HEFREN S KEEIR. X
EEEKABNEIMIIMZ LB SUE, NITTEERE
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