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JERS 14 HiE 28 B A BUIK 5 4 R R EE(R > T BIP . CHOP il CRT & Rk /K P, SRR, 5 DZ A, K. 14
H 347 B RF 41 \LF 41 BIP CHOP #il CRT & ik ¥ 0 E T, 22 5 B A S iT# & L (P<0.01),HF 41 BIP ,CHOP Hl CRT 2 [
FikWThE | Z R BAA G E X (P<0.05),28 HIMTFE RF 41 BIP .CHOP & 1%k BE T, 2R BA S L (P<0.01),
CRT HEHF LT , Z 5 BA G178 X (P<0.05), LF 4] BIP CHOP il CRT & H £ HxH B E T 5, Z5 A G IHFE L(P<
0.01),HF 2 BIP ,CHOP #l CRT # H &AW BET &, 2R BEAGIFE X (P<0.05), 5 RF 4t GRS 14 Bk 28 HIRAT
F LF 41 BIP ,CHOP Al CRT & &k KFTH R, 22 5 BA G443 L (P<0.01), i BL .14 H #$41 § HF 41 BIP ,CHOP F CRT &
HFRKE TR, 25 5 B 258 X (P<0.05),28 H 247 i BIP ,CHOP & 1 #3h K V- F e, 2% 55 B G2 5 L (P<0.05),
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Abstract; To investigate the effects of calcium on fluorosis-induced neuronal endoplasmic reticulum stress in hip-
pocampus of offspring rats. Seventy-five healthy early-weaned SD female rats and twenty-five male rats were used
for mating. Female rats were randomly divided into control group (DZ group), fluoride group (RF group), low cal-
cium group (LG group), fluoride and low calcium group (LF group), and fluoride and high calcium group (HF
group). After 3 months of feeding, male and female rats were mated and the expression levels of stress partner mol-
ecules BIP, CHOP, and CRT protein of hippocampus in fetus and in their litters at 14 or 28 days of age were tested.
Compared with the DZ group, the expression of BIP, CHOP and CRT protein of fetus and 14-day-old pups in the
RF group, the HF group and the LF group were significantly increased (P<0.01 or P<0.05), the expression of BIP
and CHOP protein in the RF group and the expression of BIP, CHOP and CRT protein in the LF group of 28-day-
old rats were significantly increased (P<0.01), the expression of CRT protein in the RF group were increased (P
<0.05). Compared with the RF group, the expression of BIP, CHOP and CRT in the LF group of fetus, 14 and 28-
day-old rats were significantly increased (P<0.01), the expression of CHOP and CRT protein in the HF group of fe-
tus and 14-day-old pubs and the expression of BIP and CHOP protein in 28-day-old pubs were decreased (P
<0.05). It is indicated that endoplasmic reticulum stress is involved in brain damage induced by fluoride exposure
in neonates, high calcium diet can relieve damage of neonatal rat hippocampus induced by fluoride exposure, low

calcium diet further exacerbated the damage of hippocampus induced by the maternal rats exposure to fluoride.

Keywords: fluoride; calcium; maternal rat; offspring; fluorosis; endoplasmic reticulum stress

R NAR T i TR H 7 MR B (TR
HO SR ) K R AR 5 A 4 B e A, Horp
DI B s 2 it d o B R0 Ml S0 X
IR 2% T A R ROK B BRI IR 2 Y 3
AP gk A R I A I G R B, TR R Al 2

S, 5 | RS i 4 23 i ) AR A s g, i T P A 42

FaM ) PUAREE A ST &8 fE i 1 G 5% BE B, 7 T
RAUA BT, I35 1 i i B F %1 30 49 ik 465+
MIaerE WA HD (B H TR A T,

PN 5 ) 3 3 (endoplasmic reticulum stress, ERS)
SR F T D DR 20 P 5 X A ZE L B — R
g L R . AR R, AN NS S T
SCEHIE B & I AL (E TR0 B R Y i A 7 A

PEAT PR O S B A R R DL AR TE T P A
TATIR S VR RIS R R WYt U o X R 1 ik
RS, I £ 1145 J2 b B0 (9 32 224 & A0
R g, AR SELL SD K B SR s, e
S Tl LA B AR A Ay il B, R AT P JB R
TEAN [R) BT 7K P B B S % 8 I A B e 5 4
HLRIPE T P R B B X i b R Y T IR

1 ## 57 % (Materials and methods)
1.1 S5y S50

VEFH T 15 2 7L SD MEPE KB 75 2, Mk 25
H W B W48 S5 5% 3l ) o (SCYK (#7) 2003-
0001), FAIFE FHRMEIRET , 18 W — &, 4 K BB

®1 TEEARRSRIESARER

Table 1 Subgroups of female rats in subchronic fluorine expose experiments
45 BEARR) YerEAb
Groups Sample size Treatment
XHRZH(DZ) 5 AR+ B (5 5 8 0.79%)
Control (DZ) Tap water +common feed (calcium 0.79% )
YL SHAL(RF) s SR A KK (100 mg-L™" NaF)+% ik}
Reference fluoride group (RF) Fluorinated water (100 mg-L™" NaF) + common feed
RESLL(LG) s FI KK HRES BB 5 4k 0.063% )
Low calcium group (LG) Tap water + low calcium feed (calcium 0.063% )
R IRARES L (LF) s TSR A SRR A G
Fluoride+ low calcium group (LF) Fluorinated water + low calcium feed
YA B A4 (HE) s IR 11 K5 G 2 7% )

Fluoride+ high calcium group (HF)

Fluorinated water + high calcium feed (calcium 7% )
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BLAT AL S 2, B 15 2 43 1 DL At ikok gy X g
B 3 N, DIRE R 5 PR S A i S g oK
T3P 35 o R R A S I R R e

YeRESS AR, BEE 8:00 WERERE 1:1 YRGS R
Bic, Uk H 8:00 ASArE FRAY IR i IR 0 H ik, MKk
SEMLZZE T AR, IR C SRR IR ], BT IR 19 d A9HG
B 20 N ARG, FERU™AFES 4 RS R
PN 6 ~8 LTRSS 14 KA 18 K, 65 ME 25 B 1
~2 F AR 20 L EREAS I TAR DG SR
1.2 FZSEH

St K B CRT BIP Fl CHOP 8 5% [ Hi 4 (—
P, B [E Abcam 23 ) ; BAR T A ALY EEARIC Y 1L 2F
Prabii( ot , Hr ).,
1.3 Lk

1.3.1 I/ PRSI/ RS B0 <
1310 E AR AG I A RS afi /i e e 1!

WU/ PRFES TISAB IR A WRIAFL 1: 1) & F 10
mL B, 0% Pk g S P A A GRS R
RELHL, M A k48 <0.1 mV « (2 min)™" B, 32
BRI EAAEAE A EL, SR 5 AR DU L 3G i < 0.1
mL bR IE NaF %W, 1 /57 22 46 4 20 ~ 30 mV,
M AEMAE<0.1 mV - (2 min)”" I BB HL A
HAEA B2, M4 2 RELNIER 22 A E= EL- B2 K35
N/ R IR &
{CS x V.,

X

C =

X

}/(10%5 - 1)

K. C, MG Eme - L7); C IR
#E NaF W B9 (mg + L7Y); V. 30 89 b e
NaF ¥ AR (B AR BUAS BB & T 9k U AR FR Y
1/50)(mL); V, AFEREB(mL); AERN Bl 5 B2 2
(L 20 ~30 mV H'H),
1312 SR f i s A A B it /R 51
A3 L PR BE 8 RS AR 0.2.1.5
0.5 mL, ERRASVIE, %5 1 min 523
PERRER LT (6, H & - XW-(2- 5 4 k) DU 2 TR
(EGTAWWRMERR A , — i — i 48 &) EL 20 A L
A k340 % EGTA ARiEM I AE =, AR
B (mmol - L™ )=EGTA F & (mL)x10x025,
1.3.2 A7 R v T b 228 200 i P 5 D) 37 38 PR 4 T
S Lioalll]
1321 BEFEHI
Vit LIRS, 4% 5 50 mg MY E 204U
A 600 wL PIPA 2L FlI PMSF R4 (& b

99 :1), HNEAREMHAIKIAIRK, VK EHE 10
min 22 754324, 4 °C .12 000 r » min~', B0 15
min, B, A Sx EREGE 0, Eu il 401578
5] 100 CoK S &k 5 min, {185 128 PE 41
B 20 CIRAF
1322 Western Blot Il & 151k

MSER RS 14 F#Y 28 H IR MEMEAT Bk i 220
JitiH BIP .CHOP il CRT £ HIRIA AT, B diff
S, AR BE , B $RBUR R HTk BRI A
—PUE VR hU R R AR
Quantity One XfF/rtr RE A4 H W E A KEH S
WS K EEAE, NS R = H 08 K {E/B-
actin K, I H G —HNSHBEE S RANS
PR HOAE, FHLARIEZFLRE S A
1.4 FdEabr

B SPSS20.0 #4741, 45 R LY (H £45
E22(M=SDYFIR , THEEHE R HI SRR J5 22 53 i il
T ZEFFIER G, 45 WP HL 4 LSD K46, LA P<
0.05 . P<0.01 NEAGITREN:,

2 453 (Results)
2.1 SRR BB BURUERE A USR5 L S 8
PR3/ B 5
2.1.1 BRI LR

VN P R B BB T I L an &l 1 o, H 1
1 AT%0, 3R 3 N, DZ A LG 418 RI6 i
e, FPIEH ;RF 415 LF 218 U 1 9 (0 440
A . L TR AR A A, BN B S U 21 HIF 2l RE U T
(8 5k 80/ HIRTRO N R R B B
2.1.2 BERR 5B E5 AR 5 45 i DU 45

- FR o 50/ 0 AR R/ (A R 25 R A3k 2 TR,
2 AT, 5 DZ 411, LF 208 LAY i 580 & & T
B ERA G FE X (P<0.05); 5 DZ A1, RF 4 |
LF Z0F1 HF 48 BRI i, 2 5 A 51

E1 *BRZFEFRIELR
:A. DZ,B. RF,C. LG,D. LF,E. HF,

Fig. 1 Comparison of teeth in different treatment groups
Note: A. DZ; B. RF; C. LG; D. LF; E. HF.
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F2 BRI/ EMRE/FEHNESLE R (M+SD,n=15)
Table 2 The contents of blood fluoride/calcium and urine fluoride/calcium in mother rats (M+SD, n=15)
21531 M. f/(mg-L™") 4%/ (mg-L™") JRF/(mg L") JRA5/(mg-L™")
Groups Blood fluoride/(mg-L™") Blood calcium/(mg-L™") Urine fluoride/(mg-L™") Urine calcium/(mg-L™")
DZ 0.18+0.01 2382003 0.13£0.09 9.06+020
RF 0.1920.04 2322002 41720 46%* 6.72£0.07*
LG 0.18+0.04 1.89+0.03%*# 0.14+0.06" 1.23+0.09%*#
LF 023+0.04* 1.78+0.04%** 443+0.14%* 034£0.01***
HF 021001 2.64+0.07 2.07+024%" 13.16+0.97**"

% P<0.05 . ** P<001,5 DZ 41" P<0.05." P<0.01,5 RF 41tt,

Note: * P<0.05, * * P<0.01, compared with DZ group; * P<0.05,% P<0.01, compared with RF group.

B (P<0.01 8 P<0.05); 5 DZ 41tb,LG 41 . LF 41
BERM M ES & E¥ T, 2R A% 28 L (P
<001);5 DZ 411, RF 41 LG 41 F1 LF 415 AR
AR R B, 2 R A i E L (P<0.01 5 P<
0.05),HF I RRE S & m, ZR A% E
M(P<0.01), DA EBEREH] B ROT A 5 b aE A
iR
2.2 KBTI R T Ao 22 200 i N S5 IR 7 8118
¥ BIP ,CHOP Fil CRT # [ & 1k /K -G 45
2.2.1 i ORIV D e 2 40 B P 5 O 1 AR 4
BIP .CHOP #il CRT £ [ &35 B I 2%

Jift BLiF 5 BIP,CHOP #1 CRT 45 [ & A K VA5
MR AP 2 frs, R 2 7750, 5 DZ 4l Lk, RF
2 \LF 4 BIP FikKV LH, ZRAGRIT2EE L(P<

g =

RN =}

S L =i
g2 107 *F # ok #
%5 09 :
28 08 ok
®E 071 ¥ I
o5 06] 1% #
HWE 0.5] #

° 0.4 [

£ 0.3 !

< BIP CHOP CRT

BIP S - -—78 kDa

CHOP — TR -—30 kDa

CRT - ST G -—48 kDa

B-actin . —43 kDa
DZ RF LG LF HF

B2 BARMED BIP,CHOP #1 CRT EH
RiLKFRN LR
% P<0.05 ** P<001,5 DZ 41 1;* P<0.05." P<0.01,5 RF 411,
Fig. 2 Results of BIP, CHOP and CRT protein expression
in hippocampus of fetus
Note: * P<0.05, ** P<0.01, compared with DZ group; # p<0.05,

# p<0.01, compared with RF group.

001); 5 DZ 41t ,HF 4] BIP Fik/K¥ LT, 257
A5 X (P<0.05); 5 RF 41tk LF 41 BIP ik
KV E EF, Z R A% E L (P<0.05); 5 RF
2l HF 41 BIP #ih K TR, ZR A5 i2E X
(P<0.05).

5 DZ #4H I+, RF 41 . LF 4 CHOP % ik /KF I
Tt ZRA G FE X (P<0.01); 5 RF 4110, LF 4
CHOP Fik/KF- LT, 250 G248 X (P<0.05),

5 Dz 41k, RF 4 \LF 40 CRT Fik/KF FTt,
Z BB L(P<0.01), HF 20 CRT #ik/KF |
Tt ZRA ¢ X (P<0.05); 5 RF 41k, LF 41
CRT Kb/ ET, 22 A Ge it 2 L(P<0.05), HF
4 CRT Rk KV T, 25 A G228 L (P<0.05),
2.2.2 14 H AT FRUIN T S A4 25 200 e PN 5T D9 0 35 £
{8437 BIP .CHOP F1 CRT 2K [ F2 ik il il 52 45

14 H i §UA & BIP . CHOP il CRT # FH #
RACERE I 25 S ani& 3 fros, | 3 #B, 5 DZ 41
It ,RF 21 LF 4 BIP fE K5 B, ZRASit#
B (P<0.01); 5 DZ 41tb, HF 41 BIP & H %Kik I
T, ZRA 5 F 5 X (P<0.05); 5 RF 41, LF 4
BIP f ik LI, 2 5 A 415 & X (P<0.05), HF
41 BIP #[3RA NI, 22 A Gt 2 X (P<0.05),

5Dz 4, RF 4 . LF 41 CHOP & 1 #E ik
Th, Z5H %112 % L (P<0.01); 5 RF 411, LF 4
CHOP H KA LT, 2 7 A Fit5 & L (P<0.05),
HF 41 CHOP #1335 Tk, 2R A G153 L (P<
0.05).

5 DZ Y ,RF 41 \LF 71 HF 41 CRT & &
Y LT, Z R A ST E L(P<0.01 5 P<0.05); 5
RF 4t LF 41 CRT Rk L, Z R AR~
X (P<0.05),HF 4] CRT EHH LKL T, 25 A45%
T2 X (P<0.05),
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EHEE S/ S

Relative protein
expression/B-actin

3 14 A#bER S DS BIP,CHOP #1 CRT £H
Rk R
TE:* P<O05 * * P<001,5 DZ 411t ;* P<005 " P<001,%5 RF 411t
Fig. 3 Results of BIP, CHOP and CRT protein expression
in hippocampus of 14-day-old female rats
Note: * P<0.05, * * P<0 .01, compared with DZ group; * P<0.05,
# p<0.01, compared with RF group.

14 H #4755 BIP .CHOP H1 CRT & H %
A ZE RN 4 FroR, B 4 R, 5 DZ 41, RF
4 \LF 41 BIP Fik/KF EJH, 25 A G2 E L (P<
0.01),HF 41 BIP Kik b, Z R A G it (P
<0.05); 5 RF 41 It,LF 41 BIP &5 H %Kik 7, 257
H 527 5 X (P<0.05), HF 41 BIP /& [1%35 T %,
ZRA G E L (P<0.05),

5 DZ 411t ,RF 41 \LF 41 CHOP %3k 7}, 2
SH G X (P<0.01), HF 240 CHOP %3k b7},
ERAGIEE L(P<005); 5 RF 4{L,LF 41 CHOP

EARBKF

Relative protein
expression/B-actin

BIP CHOP CRT

BIP - -—78 kDa

CHOP --30kDa

CRT ~—48 kDa

B-actin --43 kDa
Dz HF

RF LG LF

4 14 B¢ RANES BIP,CHOP #1 CRT £H
RiEMER
TE* P<0.05 ** P<0.01,5 DZ 4 1L ;% P<0.05.% P<0.01,5 RF 4L,
Fig. 4 Results of BIP, CHOP and CRT protein expression
in hippocampus of 14-day-old male rats
Note: * P<0.05, * * P<0.01, compared with DZ group; # P<0.05,
# P<0.01, compared with RF group.

EARE LT, ZRA 5T E X (P<0.01), HF 4
CHOP HFIFRIA T, 25 A5 L (P<0.05),

5 Dz 4, LF 4 CRT #ik 7, 25 H 54t
R (P<0.01); 5 RF 414, LF 41 CRT #£ik T,
Z BB FE L (P<0.01),HF 4 CRT 335 F &,
A E L (P<0.05),

2.2.3 28 HIAAT S VA 2 Ao 2 40 B A 5 I 7 1
{843F BIP .CHOP F1 CRT %5 [ 3535 i T 5 45 SR

28 H M 47 KLiE T BIP .CHOP 1 CRT % 13
KN ZE R E 5 i, B 5 KB, 5 DZ 41k, RF
41 .LF 41 BIP £k LT, 2 5 A S ik =8B L(P<
0.01),HF 41 BIP ik LT, 22 5 Goit 24 8 L (P<
0.05); 5 RF 411, LF 4 BIP %31k 7}, 2 A 41t
7 Y (P<0.01), HF 40 BIP £ik %, 2 %440
22 L (P<0.05),

5Dz 411k, RF 41 . LF 41 CHOP %k FT, #
SAGFE L (P<0.01); 5 RF 411, HF 41 CHOP
FE T, 258 5014 L (P<0.05),

5 Dz 41t ,RF 41 \LF 41 CRT £ik LT, £ 5
Gt X (P<0.01 5 P<0.05); 5 RF 41, LF 4
CRT ik I Ft, 2 R A S5 XL (P<0.05),

28 H i {1 i 5 BIP .CHOP F1 CRT %K |13
K ZE R aE 6 i, B 6 KB, 5 DZ 41k, RF
21 BIP Rik b, Z R A G4 E L (P<0.05),LF 4
BIP ik I, Z 5 A 4152 L (P<0.01); 5 RF 41

1.59 =
_ 1.4 i— II:(FE
y 2§ 137 - i
AY{' % i 1.24 :
X &S 1.1
RgE 10
T8 8097
T 5.0.81
e E 0
0.6
0.5
BIP - 78 kDa
CHOP ~—30 kDa
CRT ~—48 kDa
B-actin -—43 kDa

DZ RE LG LF HF
E 5 28 Hi#dlERAiED BIP,CHOP 1 CRT EH
RirwMEER
. * P<0.05 . ** P<0.01,5 DZ 4% P<0.05." P<001,5 RF 4l 1L,
Fig. 5 Results of BIP, CHOP and CRT protein expression

in the hippocampus of 28-day-old female rats
Note: * P<0.05, ** P<0.01, compared with DZ group; * P<0.05,
# P<0.01, compared with RF group.
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1.0
0.94
0.8
0.74
0.64
0.5
0.4
0.34
0.2

BIP
CHOP CEOD  emwsr
CRT |- D e
B-actin ”

Dz RF LG LF HF
6 28 A#RHERANEDS BIP,CHOP #1 CRT EH
Rk R
. * P<0.05 . ** P<001,5 DZ 4H;* P<0.05." P<0.01,5 RF 41tt,
Fig. 6 Results of BIP, CHOP and CRT protein expression
in the hippocampus of 28-day-old male rats

[l
NN

HARBAKT

Relative protein
expression/B-actin

-—78 kDa
-—30 kDa
-—48 kDa

43 kDa

Note: * P<0.05, * * P<0.01, compared with DZ group; # p<0.05,
# P<0.01, compared with RF group.

Fo,LF 41 BIP £ik BT, 25 A G it %5 L (P
<0.05),HF 4 BIP 3Rik T F§, 2 R A Git2: 2 (P
<0.05),

5 DZ 41, RF 41 | LF 4| CHOP %3k T}, 2%
SAGIFE L (P<0.01); 5 RF 411, LF 41 CHOP
Fik BT, ZRH G E L (P<0.05),

5 DZ 41, RF 4 CRT F£ik BTt R A ST
7 X (P<0.05),LF 41 CRT ik T+, Z A 54t
RN (P<0.01); 5 RF 41 H., LF 41 CRT ik LT,
2 A G R L (P<0.05),

3 iti2( Discussion)

FHEERe T LE LA A AR5 A & B i,
AL ™A I 455, 3 dek B A iUIA Bl i i 4%
B, ZEFARHLAA T B R I35 aak ot i 5 e 52 i =~ 1A
TRES AT ML M A T, PN 5 o LR 2R
FUBTIN T, & s iz i %) J 22 37 B, A 2 20 i P T
ESAFEZ — o BIFTE R, AL AL T e VE
FRFIZF  Ca®" B H N AL A PR BRI, 23 3 B PN Jot
WDy RE RS, P8 8RR ) T B A iR &R A
TEHN I N FLER 7= A4 ERS'™ | ERS B, 41 ifg b 2% figt
ERS MRAS ik 4 5T X 5 4l A% 2 TRl 1945 5 it &
gt JHT N BT Zh R, DR R S R AR R
1 & & H Jx Vi (unfolded protein response, UPR),
UPR 1) FZII6EA . OFF 1R H % iz 5§, il

TR AR PN B I PN — 25 FRURE s 2 a0 Py Joi Y £
1By F338 AT S E TS ; QWS N 5 I
KAEFICHE AR T S E AR B EA,

N i 18 )& caspase 5| KA T-10 3 Rkigicz
— B S AR SR B Wi g | 2 56 i, CHOP  BIP Al CRT
J& ERS MRS, AR 45 Bl 240 i 7 22 Bk i 45
P 5E LI WAL %6 , IR AR A3 e UR 5 =2 4330,
CHOP X 444 K- BH# FI DNA #5145715 St 5L 4 153,
S PN BT R S e S R IE R AR B R
CHOP RARFERMRA, M FRBTHE i, w4l T e
JHT- BCL-2 %R A SAMIH T, BIP 24545
BEA, IEWAMEM T, BIP 2 514 % AR
T & S50, 5 P 5 B AR 11 45 A 5 )
PR AERRAN I Y E5 P, CRT 2 MEN, 25
EORIE, MEARNESRES, fhEET
07 5 A R AR e A Sl T 40 PN S
TR, APy Ca> V- M 2 AL 4315 % BIP CRT %
K23k, 5K ERS, fF AR ERS 2 S 4IIEIH T, I
XT840, AT, BE R R 5 AT
FUIR 7 Sh 40 s CHOP  BIP il CRT & %5 W #
FH(P<0.05 5 P<0.01), X HERH , B 55 2 57 J5 41 BU
L0 724 ERS,ERS Al fES 5 T8 UM B 52 )G
1 B 45

AR, ME T RS SR RS AT, A
WFFE R LA A o 26U, T B A, T
A AR B80E PR 4 (ROS) 14 £, M T 52 M 240 Jifd 455
BTl NS, BRI AS REMIRES
1 IRAB A R SRR B T RE TR BRI A 2L
6L P PR I O 7 354, O T B At AT 365 S0 R B
P A ST S B SRR A 1) ] R ) 1 B
43590 P v 0 RT3 b i B B, R P B
WA 7 ST AS [R5 7K SR kB B S 2 52 I A U 7
MMVER . S5 KB, B RS 1R AL A & ek 411
1B b 2 40 il BIP . CHOP il CRT & [132357K
S-SR K AL LT i A B T R S
AL iR K ZHL AT RS s K 2 AT Ui v
il CHOP £ [ 2R3k /K1) i 2% T F% , BIP il CRT
FEARBEE FTEEH B, XA LE R
PR 38 KT B B ATT fE 2 R rh AT IR AR
22—, T i B AR W] = AU

S22, DRSS DO 7 987 S ) A K ST T X R R R R
78 Jri A BRI VA 6 4 L R FH AT 2 - AR iR, B B
FREE T, G G A B RS LR IR BRI ARE G BRUA
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S ¢ F14 &

DAL P8 R o I A 5 e 0 A L 20 P9, FEA T BRI & 7
bR, = A ERS, {8 P4 5 I PR 4> T BIP,
CHOP Fll CRT £k 554, i A S EBUMH 45, ikt
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