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[ ABSTRACT] Aim To investigage the association of fibroblast growth factor 23 (FGF23) with carotid atherosclero-
sis in patients with moderate and advanced stage chronic kidney disease (CKD). Methods Serum intact FGF23 lev-
els in 120 patients with CKD stage 3 to 5 and 20 age and sex-matched healthy controls were measured by enzyme-linked im-
munosorbent assay (ELISA).  There were 30 non dialysis patients, 30 peritoneal dialysis patients and 60 hemodialysis pa-
tients.  The difference between non dialysis group, peritoneal dialysis group and hemodialysis group was compared, too.
The patients with moderate and advanced stage CKD were divided into atherosclerosis group and no atherosclerosis group,
which clinical parameters and level of FGF23 were compared.  The association between FGF23 and carotid atherosclerosis
was studied. Results The incidence of carotid atherosclerosis in patients with moderate and advanced stage CKD was
relatively high (59/120, 49.2% ). The levels of serum FGF23 in atherosclerosis group were significantly higher than no
atherosclerosis group (P <0.01). The serum levels of FGF23 in patients were significantly higher than those in the healthy
controls (P <0.01). The levels of FGF23 were higher in dialyzed patients than those in non-dialyzed patients (P <0.05),

[WimBH] 20130728

[(BE€mBE] LA AT ERFRE(H200834)

[(MEE®T]  BE, Bk, B EAREI BT 7 1 A8 5 SR B B 36, E-mail 24 jane-c@ tom. com, EPZk, Wi, EIREIE, HF
eI RN FEERT OB . B0 2%t BFE 7 N RS 93



596

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 6,2014

and hemodialysis patients had significantly higher levels as compared to peritoneal dialysis ones (P <0.01).
FGF23 level was positively correlated with carotid artery intima-media thickness (r=0.68, P <0.05).

Serum

In multivariate

regression analysis, high FGF23 concentration was a significant independent risk factor of carotid artery atherosclerosis in

patients with moderate and advanced stage CKD.

sclerosis in patients with moderate and advanced stage CKD.

opment of carotid atherosclerosis.

the risk of death in patients with CKD.

O L4 293 ( cardiovascular disease, CVD) 4212
4B WIE ( chronic kidney disease, CKD) £ 2 & & Ul
T AE , CKD B O S 2 AR R B s T
[F)AF-4% B ) RE I A NRE, o 2R B IS (end-
stage renal disease, ESRD ) ¥% 7L % ) 40% ~
50% "2 Bk ok FE i 4L (atherosclerosis, As ) HE J#
PEBUE S CVD KRR Sm LR B VTR G 318 ik
5 #E il 4L ( carotid atherosclerosis, CAS) +& ' i 11
CKD 83 CVD LW FIFET - By L fa K2R, 45k
A ZE L2 B ks R BB AL 1 3 WL AR R 22—,
J& CKD F§51J& ESRD B #H B EMIFRIEZ —, M
24 41 ffd A= K PR F 23 (fibroblast growth factor 23,
FGF23) JEIL AR R B — R 1, E £ S S
MBI, 2R EZ A BN 758 4E4E R D
iR b A T B EAER . FCR23 il 45 4 HE
KL-FGF 2Z{& (FGF receptor, FGFR) Z it & & R J# 5
BRI 1,25 (OH), D, W=, 58Pk
JUEIoR 14 e e il 2 Hh e 3 CKD 3 1O 1l A8 O %
i KBS AT B VIR OC R A AT RERL) BU CKD &
B R CVD RIBUBAR G, AW 8 i %) v i 1)
CKD (& FH R0 if 3% 4> B FGF23 /K IFE17 85 ik
HEPE KA R FGF23 JKF- 5 280 kR e R 1k 114 ¢
o Hl R =

1 FERTE

1.1 MRIH

o B 4 B B R 1 R R R 120 ) R
FIRAGR, L H T 69, &t 51 ], 5% 24 ~81
2, FH51.61 £12.48 % B RKFE N IEEE DN
Bk 720, 5 E KR 15 0, 8RR SR 18 A, %
EERT O, REEERXRS G, BERREET X3
Blo NBEEHR AT ERALE HE TR,
I TS A R R

¥ 120 ] F 8 41 CKD B #4043 4,2 % CKD
(3 ~5 #) 4 #E A (non dialysis, ND) 41 & # 30 ],
% F R B 3697 5 JE £ 3% AT (peritoneal dialysis, PD) 41

Conclusions Serum FGF23 level was correlated with carotid athero-

FGF23 may play an important role in occurrence and devel-

FGF23 may be one of the more sensitive markers to predict the occurrence of CVD and

B 30 Pl MAEFE M 6 /N A VL L i 7% 47 (hemo-
dialysis, HD) 4 B 60 7 , #l & 6 A UL b, &
B2 ~3 K, R4 h, 7oHEFR MH TR
20 Plig AR H R EA, L& E K
Wt
1.2 —RiER

R EHMA B BB i EREE S
W RATE, ND 4. PD AN 3 K [TH Mt &, B
HEHD A 3 RFAT A M E B
1.3 SR EIERNE

KA UFEREFANE MK A MF
ALEF i ¥ @ & & (albumin, ALB) . H i = B (ui-
glyceride, TG) . & FIE [# B (total cholesterol , TC) . 1L &
o RANFREANENEFRERAE
(‘parathyroid hormone, PTH) , X i % J& # &t % Wl &
B4 C X M & @ (high-sensitive C-reactive protein,
hs-CRP) , i fi % 7 41 A0 i 5% % A 41 B 3 A 3% A
T (KU V) TR, B R 0 ko B Bk 4 0% )
Mt % (enzyme-linked immunosorbent assay, ELISA ) |
SRV FGF23 AP« 23 JE 4 B 7% ik o 2 mL, B %] DA
3 000 r/min % 10 min, B _E & & T - 70°C k4 K
Byl E M BEAREE IR ARG AT UL P AT
A&l T Ll v EEABEARAG,
1.4 HEBEELEN

X H &K F|E B Technos MPX DU6 A % 6 %
LEN A E S WAL, K 10 MHz, 38 49 % 4 0. 1
mm, A R AR T 46 ) B F Bk S
BT B0 Bk, B K R B B P R A E
B E B N SR o Bk N E B B (intima-media
thickness, IMT) , & & 3 W&k, BCF 3418 K IMT, 3
B RFE 3 Bk by L T B 77 5 46 AT 0k 48 A o O U R
UL 2 B A A I 2 (Vmax) | 5K R o i 7 B BY A%
/N (Vmin) ZOA T3S % IHH I A 4 %
(resistance index,RI) , # =AM 3k # #F £ EH & &
FHE I 72 B

| ARV IMT 32 . IMT=1. 0 mm ; 3 F 38 3 .
A A B AR LR — 3P AL R B R M o Bk B
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B2 R AT 3 AE AP K B IMT £ 2> 50% ;RI = ( Vmax
— Vmin)/Vmax, Fosh ko EETEAL B B Y B A
VL F B BkEE B An (2) IMT=1.0 mm,
1.5 HITFESHF
HAESPAWITERR Ax £5 7, A4
AEA AT E R L P AL BOR R B A3
HHREHATRIT 2N, A EERERS B
T AU AR A EEEF 00, FHTH
KA K AT ARE F % T6E A R Logistic [ VT 44,
B SPSS 13.0 % it # & # 4T 247, P <0.05 4
ZRHERITFE L,

2 & R

2.1 HEEHR CKD EE TR HEBELNEZEEXR
BESH

H Y] CKD S8 S sl ks A s Ak ( S sl Ik BEb
/o IMT = 1.0 mm) &4 N 49. 2% (59/120
), eSS ok FEBEHAS R R 43.3% (52/120
f) ,IMT=1.0 mm % i #°~ 45. 8% (55/120 f) ,
F e i) CKD f8 35 0 oy 39 3 ko ok A A Ak 40 ( CAS
24 ) FJG 351 B ok s RERE AL 4 (TG CAS 41), CAS 4
Vmax , Vmin BB RIBE (R 1),

% 1. CAS HFIT CAS AFFNEBFHRESHILE
Table 1. The comparison of carotid artery ultrasound pa-

rameters between the CAS group and non-CAS group

AL CAS#(n=59) JCAS#H(n=61)
Vmax( cm/s) 40.5 +13.8" 46.1 +11.5
Vmin(em/s) 9.2£5.4° 12.3 +4.3
RI 0.9+0.5" 0.7 £0.5

ay P<0.05,b R P<0.01,57 CAS 4l IL4:,

2.2 FHREHA CKD B #E CAS AFFE CAS Al FKI
BHIEE R

CAS 4 1ML FGF23 7KF- B & 7 T JC CAS 41
(664.7 £112.3 ng/L [ 602.2 +98.7 ng/L,P <O0.
01), CAS 414 JC CAS 4L Bl E (P <0.01),
CAS AR K FIJC CAS 40 (P <0.01), CAS W
I TG %S TG CAS 4H7 (P <0.01), CAS 4H4 I
W R L A3 7 TG CAS ZH (P <0.05), CAS 4
FEREIEFR . C N 2 H ( C-reactive protein, CRP) i 3
7 TJC CAS 4 (P <0.01) , HAMHE AR U0 = 1ML E | 1
CUER A M AR I = G R s of S |
W PTH 45 AL C R E 257 (P >0.05) (% 2),

% 2. W CKD B4 CAS AT CAS AlGHAKTH L
Table 2. The comparison of clinical parameters between the

CAS group and non-CAS group

moH CAS#(n=59) T CASH(n=61) PIH
() 44(61.1%) 39(52.7%) 0.0007
AR () 54.9 £10.5 48.3 £13.6 0.0035
W AR sk (48] 29(40.3% ) 11(14.9%) 0.0003
T KE(mmHg)  102.6 £10.3 101.4 +9.6 0.51
W IRIS (1)) 11(18.0% ) 3(5.1%) 0.03
MELE M (g/L) 103.2 £18.5 99.8 £18.9 0.16
ALB(g/L) 25.8£12.1 29.2+11.4 0.06
TG( mmol/L) 1.2+0.6 1.3+0.9 0.24
TC(mmol/L) 4.3£1.2 4.2%1.5 0.34
145 ( mmol /L) 2.1%0.3 2.2+0.5 0.09
1fiL# ( mmol /L) 1.3+0.5 1.4 +£0.7 0.19
AR (mg?/dL?)  37.8 £11.8 32.4+12.5 0.008
PTH(ng/L) 299.1+160.0  323.6 £137.3 0.18
CRP(mg/L) 18.4+14.8 11.7 £9.5 0.002
FGF23 (ng/L) 664.7 £+112.3  602.2+98.7  0.0008

2.3 HREHA CKD B2ESERMRBAZ B & DGR
B/

FHIEI CKD f835 5 il G B2 A i) A AR
WA St 11 22 57 T G b E 2 S, o F8 4w an H vl =
fis AR S | AT 2 S st EE N, 5
fatFEXT R AL A HE , AR BRI CKD 41 8 3 ML 21 26 1 i
W R AL, 85 03 B, PTH /K OF- 3 &5, CRP,
FGF23 K-F-3G v A I I 3% 25 = (P <0.05,P <
0.01;5£3),

& 3. PEzH CKD B¥F 5 R R Al AT B R LL i
Table 3. The comparison of clinical parameters between the

CKD group and health group
T CKD 41

f R X 20

o R (n=120) (n=20) a
() 69(57.5%) 11(55.0%) 0.83
AERE () 51.6 £12.5 50.2 £13.5 0.32
W AR sk (48] 40(33.3% ) 7(35.0% ) 0.88
ML # A (g/L) 101.5 +18.5 118.0£13.5  0.0001
ALB(g/L) 27.5+17.4 40.1+2.6 0.0008
TG( mmol/L) 1.3£0.6 1.1+0.8 0.10
TC(mmol/L) 4.3£1.2 3.8%1.9 0.06
1155 ( mmol /L) 2.2+0.3 2.1+0.2 0.08
I 8% ( mmol /L) 1.4+0.5 1.3+0.9 0.24
R (mg?/dL?)  35.1+10.3 31.2+2.1 0.04
PTH(ng/L) 311.8 £190. 1 192.7 +61.8 0.003
CRP(mg/L) 15.1+10.8 9.8+2.3 0.02
FGF23 (ng/L) 633.5+134.3 39.5+6.7 0.0003

2.4 AEEWAESTAILEES PD 42 . HD ALbE
Frrp el CKD 3 ~5 WIAEB T4 (ND 41) 43 H
ND3 \ND4 ND5 3 M4, A& IR & fe by, If



598

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 6,2014

X ] CKD 5 HEZEHT24H (ND5 2H) 5 PD 44 HD
AR T LR

2.4.1 ND3.ND4 ND5 & L48% Ji] FGF23 K -F &
HANE KR B 69 A ND3  ND4 \ND5 4%V 4
FGF23 7K1 5 3 i T B X BZH (P < 0.01)
ND3 W4 FGF23 /K- i 25 Ik T ND4 \E4H \ND5 .
ZH(P<0.05),ND5 W4 FGF23 KV = T ND3
T4H ND4 W41 (P <0.05), ND3 ND4 ND5 4% .
S IMET B B AR IR B AR, BT eih 2= 22 5%, ND3,
ND4 ND5 3 S [a)PH 0 A 0% | W A s v I FrAE
PRIp 0 25 S ¥ T G vt 2 i S, HAbFE A H ik =
fis; AR B L5 CRP 48 b5 22 R TG T4 X
(%£4),

& 4. HEH CKD JEEHAEE ND3 ND4 . ND5 3 NFA
Il PR 55 E EL %%

Table 4. The comparison of clinical parameters of ND3
group, ND4 group and ND5 group in patients with moder-

ate and advanced stage chronic kidney disease

5iH ND3 W41 ND4 .41 ND5 .41
(n=10) (n=10) (n=10)
FBAE) 6(60.0%)  5(50.0%) 7(70.0% )
(2 43.5+12.5 51.1+10.3 55.2+14.5
W2 AR S (3] 4(40.0%)  4(40.0%) 3(30.0%)
TR F KT (mmHg)  101.5+9.4  100.8 8.9 102.7 +11.6
BEIR I (1) 1(10.0%)  1(10.0%) 1(10.0% )
ML HE (/L) 111.3+8.8 100.1+20.3* 90.2 +33.6"
ALB(g/L) 30.3+12.0 28.3+12.9  27.9£9.6°
TG ( mmol/L) 1.320.6 1.2+0.5 1.3+0.8
TC(mmol/L) 4.1%1.6 4.6+1.3 4.4£1.7
IM1%5 ( mmol/L) 2.2+0.4 2.2+0.6 2.3+0.8
1M ( mmol/L) 0.6+0.8 0.6+1.3 0.7 +0.9"
FEREFF (mg?/dL?)  22.1+7.9  23.6+13.4 25.1+13.3%
PTH(ng/L) 187.8 £92.7 201.5 +130.5 221.3 +118.5"
CRP(mg/L) 15.3+11.1  13.9%8.9 14.6 £10.5
FGF23 (ng/L) 473.2 £112.1496.2 +107.4 519. 1 +408. 7"

ay P<0.05,b} P<0.01,5 ND3 FAHL# ;e 9 P<0.05,d 9 P
<0.01,5 ND4 W2H [bEs,

2.4.2 AEFEATLNDS T4 MREEATL ik F AT
28 FGF23 K-F B HAlls R B ik PD 41 HD
21 FGF23 /K- FAEBEHT 4 NDS W4 (P <0.05) 5
HD 4 FGF23 /KR #F 5T PD 41(P <0.01), HD
BT BT PD 41, PD 41 HD 4119 I 21 2
FI{E = T ND5 W41, v] g 5 A 8 7o o0l FAR 410
Y B E A S, PD A A& HERT HD 4,
HD ZHIf B F58E TR AL ) PTH 35 5 F NDS W41
FPD 41, $&7 HD ZH A5 A I B A5 B2 4k & A F AR 5%
JRALEE L kB A ™ B, NDS5 W4 . PD 41 HD 41 3

ZH [RIPHE1)  AF S R AR S I RO R e B 2 S
TG 2r 2 X, HoAth 48 Fr a0 H b = Hg | AE [ m i
5 CRP KV 2R WG ITFENL(ES),

*5. HEEHEY CKD JEEH A ND5 48 . PD 4 HD Al K
mEkER

Table 5. The comparison of clinical parameters of ND5
group, PD group and HD group in patients with moderate

and advanced stage chronic kidney disease

5OH ND5 W41 PD 41 HD 41
(n=10) (n=30) (n=60)
BPE () 7(70.0%) 15(50.0% )  36(60.0% )
AR () 55.2+14.5 52.4%11.3 53.916.5
WA 5 (1)) 3(30.0%)  8(26.7%)  21(35.0%)
S FPKE (mmHg) 102.7 £11.6  100.8 £8.9  102.7 +11.6
WE DRI (Hi]) 1(10.0%)  2(6.7%) 9(15.0%)
R (A) - 37.5+10.2  65.4 +54.2¢
Kv/'V - 1.87 £0.65  1.64 +0.45
MLLEH (g/L) 90.2 +33.6 105.2 £36.3" 110.8 £43.5"
ALB(g/L) 27.9+9.6 24.3%14.9 29.9+9.6°
TG( mmol/L) 1.3£0.8 1.2+0.8 1.3+0.3
TC( mmol/L) 4.4+1.7 4.5x1.4 4.1+1.9
145 ( mmol /L) 2.310.8 2.1+0.9 2.3+0.5
1fiL 8 ( mmol /L) 0.7+0.9 0.8+1.3 2.8 +3.6™
AR (mg2/dL?) 25.1+13.3  26.6+10.4 54.6+63.2%
PTH(ng/L) 221.3 £118.5 231.8 +140.9 501.8 +497.2"
CRP(mg/L) 14.6 £10.5 14.4+9.8  14.211.5
FGF23(ng/L) 519.1 +408.7 552.1 +97.8% 856.3 +543. 8"

a P<0.05,b P<0.01,5 ND5 WAL HL#;c N P<0.05,d P
<0.01,%5 PD 4i1b4,

2.5 FGF23 KEE5MBBKRFBUIX R

PAS 2l Bk IMT {1 3R 250 30 ik o+ 6 4k, 8
FGF23 /K5 IMT {H#EFT A T, Pearson #H ¢
SrMr s ] CKD f 3 FGF23 /K SF 5 %51 3h ik
IMT {H 2 IEAZE(r=0.68,P =0.04;& 1),

5.0
4.5
4.0
3.5
3.0
25
2.0 -
1.5
1.0
0.5

0-
0 1

y=0.7556x+1.6422
R?=0.4651

¢ Log [FGF23]
— %M Log [ FGF23 ]

Log [ FGF23 ]

2
FEAKIMT

B 1. fEgEHl CKD 2 FGF23 /K 5Hizhik IMT H Pear-
son 5>

Figure 1. Pearson analysis between FGF23 level and carotid
artery IMT in patients with moderate and advanced stage

chronic kidney disease
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2.6 XPHERH CKD 2EEZTE S EASH

PASBf bk IMT {5 Ay PR A8 5 AR08 IR S8 B IR
e BT KoV 553 | 42 Bt PTH (intact PTH,
iPTH) \CRP \FGF23 SEAHOCIH &= o A A8 i, i 7 £ T
B [ 53T, 45 AR AN Log [ FGF23 1 3E A T [l
ATFE(FR6)

F6. HHEE CKD BEDFNPK IMT ZIaERE LB X
Table 6. Linear correlation analysis of carotid artery IMT
value influence factors in patients with moderate and ad-

vanced stage chronic kidney disease

% B B P
e 0.114 0.002
Log[ FGF23] 0.767 0.035

2.7 ZtHEEE CKD B EREFESTESEASH

DASHZN ik IMT 8RR A2 6 AR08 WA s B IR
o GENTIY KV E5#E R iPTH ,CRP \FGF23 “5:4H
KHZFE R H A &, 1T 2 0% 03 5B, 25 547
W BEIR G S Log[ BT ] . Kt/V  Log[ FGF23 ] it
ATHEIEGRE(ERT) .

x7. ENEETIE IMT ZNEZELBXLH
Table 7. Linear correlation analysis of carotid artery IMT

value influence factors in dialysis patients

E B P
AR 0.223 0.030
LA 0.257 0.041
Log[ i#HTH# | 2.126 0.002
Kv/'V 0.165 0.021
Log[ FGF23 ] 0.423 0.001
3 %W iR

FGF23 J2&3T 4F & LA — /1> 8T 04 I8 74 10 % 7 %
£, 5B, 58 2B = LR &
WA O, FGF23 FEAAR P i s AT 4 4 i AR 4 ]
T2 B 2F 06 I R AR A Klotho 25 1
FEMEIVE . Klotho £ FA A7 7E 434 74 1 i 720 ) A
3, 40 Klotho 28 11 07 192 B IE AR B B 7 1 4
F 5 75— 7 Klotho £ [ A B 38 15 B & 1, B
T INE R A eIk J& FGR23 & —1
PRI 2R B FGF23 Y M E . FGF23
T IR SR i 45 B KL-FGF 2R K ik & A 1A

AT B % E 0, R 1, 25 (OH),D, B 7= A
FGF23 — 77 I il 36z 37 1 /N RDIR 25 2a A1 2¢ 1Y
Na-P W[l iz 85 0 2R3540 B R X @l e 6 1 &
WS 75— T R 25 B4R R D ) 1o FfLEEE
ik, B 24 FRALEEERIE  JFEE IE CYP27B1 A
35, IR/ 1,25 (0H), D, B4 hl, BHLAS 7 i
BERRE 1 W i, TR I8, 2R KRS 5
FGF23 3% , Forp i | i 45 1,25 (OH),D, %
S FCF23 ) R Z N 7, 7 1B NFAH
BRAR B L) B Y 2 AU B o R8O PR Th A 92 i
PRI FGF23 19 C K B, R FGF23 T g ik B e
Wbk, FiE CKD B EH R E DIGem &K, B HEXT
FGF23 JEFRAE T T, v REZ 5 FGF23 /KT
H R Z—

AWFFE & B, g CKD B 59 1T FGF23
K- 2 T, HBE B AR A B R BRI, T A
K, ] CKD B3 FGF23 7K -4 {5 X i
2 S R, AL (R 5 25 5 LA, B AT R I
FGF23 /K- 1 35 & TR B B /8, v 3 A iR
FGF23 /K & 3 & T B Mr i . 76 i
CKD [ MLE FGF23 /K-8 2 T i iy [l i), i i 5
faFREXT R AT AR LI 0 1 2 22 5, Ui FGF23 7K P-4
L it A% BT SRR b B s A PN A 0 O R e A
BHTRF N FCF23 7KV 18 3% = TR # b B R
BEITRE AT E BT, AR R, 45y
P 0L E BT 4 Ml ES Wl afe FRUKF- LA K PTH {A I 3%
{5 T ND 2101 PD 20, 24 il 37 AT 28 Wi ) T 2R
LA . S B B8 34t I A 88 el A1 ot ol 344 o5, %
FGF23 W Th , FHE iy FGF23 af KAtk —4 i 1,25
(OH),D, B4 B8 /b, FGF23 A Bt 23 ¥ CKD
FEAE W S5 AR A B 1) A 4, 308k M IR 55 i
fiE JCUEAE ( secondary hyperparathyroidism , SHPT) ) |
I RE BT R B S W A B A ) SHPT fe ™ o,
DA T LA FGR23 Fh st 3 R B 4

— LR BT SRS s , CKD 3 FGF23 7K
VR T, H B AE R (CKD 1 ~2 51) BRI 46 7
5, 91 5 B /NER 38 i % ( glomerular filtration rate,
GFR) A% ', A #F55 % W], FGF23 /K 7E CKD
TS B s T RE A IHG I ot A A A E Y
bt B ThRE R4k FGF23 /K SEZ i, 76 CKD 5
WLV ,FGF23 AY7K AT 3k 1E 8 AR 1 100 45 5% A
BT =T 53 A A BTG B R LR
fl b ok it e 2RI B i AR I C o R4 B
FGF23 7KF-B I 5 AR i 1) CKD 35, Cox M5
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SRR AR R AR MR GFR (R FR LV
FERE K PTH B IE 5 , C i Al 4 B FGF23 2R b
RIS B W T R A e 7 ) PR S I
WETERF IR K B, 76 A E BT CKD B35, 4
1R FGF23 B 5 5 3 vy 1) 308 Joe A7 AE B S A G
ZEE RS T B, AT DA FGF23 5
CKD F2E ARG, I nl T i AL I o A ( 28) 28K
s DiReEE Rk

FH Pk R AL ESRD H 0 045 35 14 &k
FBET- R EEALF RS P CKD B3 1 Eish
kRS FERE AL & A Bl R ARER SR SR, Bl K ok
FERE LB AT B2 T N S 0 I, B A% 4 i
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