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Bifidobacterium combined with cationic lipid nanoparticles
with liquid perflurocarbon for improving HIFU
ablation effect: Experimental study
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[ Abstract] Objective To investigate the influence of bifidobacterium combined with cationic lipid nanoparticles with liquid
fluorocarbon on HIFU ablation for tumor-bearing mice. Methods Bifidobacterium was cultured, cationic lipid
nanoparticles with liquid fluorocarbon were prepared, and the connection ratio was examined in vitro. Mice models of
human breast cancer MDA-MB231 cells were established. A total of 48 tumor-bearing mice were randomly divided into 4
groups (each n=12). Different substances were injected through the tail vein twice (two days apart). Tumor-bearing mice
in group A (PBS group) were injected with phosphate buffer (PBS) twice, in group B (bifidobacterium group) were
injected with bifidobacterium before PBS injection, in group C (cationic lipid nanoparticles) with PBS before cationic lipid
nanoparticles injection and in group D (bifidobacterium + cationic lipid nanoparticle group) with bifidobacterium before
cationic lipid nanoparticles injection. Twenty-four hours after the completion of the second injection, HIFU irradiation was
performed on the tumor tissue of tumor-bearing mice, and the changes between pre- and post-ablation gray scale of the
tumor tissue were analyzed. Histological examination was performed 1 h before HIFU irradiation and 1 day after
irradiation, respectively. The tumor targeting of bifidobacterium was observed, and the coagulative necrotic volume of
tumor tissues and energy efficiency factor (EEF) of HIFU ablation were measured. Statistical analysis was performed to
compare the differences among 4 groups. Results Gram-stained bifidobacterium longum was manifested as blue-violet long
rod with a surface potential of —29 mV. The cationic lipid nanoparticles were spherical and evenly distributed with average
particle diameter of (280.21 = 60.20) nm and a surface potential of 25 mV. The differences of gray scale change ( F=
143.40), coagulative necrotic volume ( F=243. 20) and EEF (F=56. 33) were statistically significant among 4 groups (all
P<C0.001). Gray value change and coagulative necrotic volume gradually increased in group A, B, C and D (pairwise
comparison: All P<<0.05), while EEF trended from high to low in group A, B, C and D (pairwise comparison: All P<<
0.05). There was no bifidobacterium in heart, liver, spleen, lung and kidney of tumor-bearing mice among 4 groups nor in
tumors of group A and C. A quantity of bifidobacterium was found in tumor tissue of group B and D. Conclusion

Bifidobacteriaum combined with cationic lipid nanoparticles with liquid fluorocarbon can enhance the ablation effect of HIFU

ablation on tumor tissue in tumor-bearing mice.

[E£ TR ] &R WAL R H (este2017jeyjAX0432) ,

[F—1EH] mEQ991 ). L TR A FEEM A, B0 M 85 K2, E-mail: 897064515@qq. com

CEEMEE] dbdrh  mRE R R A W R TR b At F R E AL B F M RN A ES TRESIRE ERm AR TR
2T SR s H R GOC A BE 2 U IR BB 0 . 400016, E-mail: zoujzh@cqmu. edu. cn

(Y7 B H#I] 2019-01-28 [f&E B #I] 2019-04-08



e 310 - FEAN AR S5IRIT % 2019 4658 16 %5 5 8] Chin ] Interv Imaging Ther, 2019, Vol 16,No 5

[ Keywords |
DOI:10. 13929/3. 1672-8475. 201901060

W #F E Bx & B = i 2 &0k BE 5 RS BT 40 oK AL
i HIFU Rt R XA R

bifidobacterium; cationic lipid nanoparticles; high-intensity focused ultrasound ablation; animal experimentation

\% %19@3%:’91*9%77](’%194% é%l,;' 7%719
e FlEmE B WA 2P
(1R BER RS A 2 TR B 4 3 2 8 K T SE 00 s 0 3 S — T O T A 75 5 2 T
AR E ERMAEYES TR%ESLEE ERBICAE A E A O,
HP 40001652, TR BER KA A AREHE S 0T. EEE 400010)

(H E] BR BRIDBUSFF RIS (2 22 RS U0k 14 PH 28 F g BT 49 K BLX HIFU i @l far 88 BRUMOg L8l sg . ik
TR WUEAT AT I ) A0 2 R 8 Sk 199 1 285~ g O 491 Kb, e W A A % e 2, a7 A ZL R MIDA-MIB231 48 Jifd faf i BRUASE 7Y
4 48 Hopmide BRUBEHLAY A 4 A (g dl 12 D LR JE 2 IRE R # Ik 3 R R Bt (T Bg 2 ), Horr A 41 (PBS 24H) 2 Yk 3433 41 8
1% £ 2% vh g (PBS) . B £ COUBLAT B 48 43 3 55 SUBE AT 16 L PBS, C £H CBH B 1 i B 40 K ki 41 43 90 78 5 PBS. BH B 1~ 1§ R 44
KL, D 2H OB AT B8 -+ PH B3 5 5T 48 AR 2D 43 591 12 6 BB AT B L B s - RR BRAMOKORE . 25 2 RIE S S8 LR 24 b % £ 98 B
I8 AT HIFU 58 08, 0 B s 4l 2K AR 4k . 4350 F HIFU 48 I8 T 1 h AR RS 1 RATH LR A, W8 U 5 1)
i g 0L g e 3 D00 2 0 2H 4 [ PR SR AR AR BRI RE AL I T (EER) AT G4 007 W B IR £, SR SUTE
2 Y B SRR L SR T L — 29 mV; BBl B 9 KR 2 3RO, 40 A 3950 P ¥ kAR (280. 21 £ 60. 20) nm, R 1
B 25 mV, £ K B AR (E (F=143. 40) (5 B IR IE AR FL(F=243. 20) \EEF(F=56. 33) 2 R4 G i1 8 L (P ¥<
0.001), JREEASUAA Kt FPERIEARFL A l<B41<<C 41<<D 41.EEF: A 41>B 41>C 41>D 41, Wi Wi L5 22 3 38 Ge it % 38 X
(P¥J<20.05), 4 4Ly Bt T I il VB LSV ALC 4L 2 40 rp 25 0 BUBE AT B A K 5 BLD 4 i 4 20 b ] D R SO AT 1

SRR UUBTAT BRI 5 S S TR 1) B 2 7R B b KR T 38 5. HIFU X £ R 2L 2L TR i R

[x4id ]
(hES%ES] R-332; R445.1 [X@EERIEFE] A
HIFU &)z F TR I7 SR Mg . i T A
48 3b R T R R A A K Y R R B AR K e A
WAER, HIFU JF 3t & Z Bl K mt . X5 A
TS L folc o 25 4 5 L T 30 o ke AR 2 1A S B R O B B
HIFU 75 fl 255 5 5 {FL sk 26 49 J ) 408 i) 4 AN 58 6 TP &
L I ZH B3 B N A A L R BRI &) S 3507 20 4
B3 VT AR R A PN i B e IR LR 1) 5 1Y
HIFU {05003 87 32 8 0CHE . AR HIFU 49
A i) 358 55000 T AT S DAOSUEE A B S R AR B
T A5 FURR 1Y) PH B 1 I B 40 Kok, WL 2% HL G 5 HIFU
TH Al P R
1 #H5AHE
L1 WU R 9% B T g 3 KB AT |
ATCC15707 (H PR RE K 24 Fe i = 2 Be 2B W 4k 2% 5 43
TAY2E R EMD T 37°C RAE KM T .78 MRS K 7
F 3R 24 h,4°C &M TFLL1 000 r/min B0>10 min,
PR R 6 X107/ ml % . X RPEERET

TR R 5 BH R TR T RO 5 i R R SR AR R R LR 3 ) S
[XEHS]

1672-8475(2019)05-0309-06

6o BB T WL B BT B E AL JF R Malvern
ZEN3600 # 73 A7 AR £ H S 1 H A7

1.2 A0 22 b 1 B 5 1 I o 44 oK kL il 45 M 85 T
WLEE K A R BR8P B IR (1, 2-dipalmitoyl-sn-
glycero-3-phosphocholine, DPPC; Avanti 2\ &) ) , — fifl
RE Pt FE i B Wk £ B B- 3 & — B-4 % {1, 2-distearoyl-
sn-glycero-3-phosphoethanolamine-N-[ amino
glycol )-2000 ],  DSPE-PEG2000-
Amine; Avanti 2> ® | 1 [ B £ 2 £ (DC-cholesterol
hydrochloride, DC-CHOL; Avanti 2\ #]) 3% 5:2:2 FJ H
o T A 05 v S e e 28 e 25 B A LTS 00 I, i A B2
KVE B, O 100 pl WA RO 4 R O b
(perfluorohexanes, PFH; 3l &5 56°C), ¥ i FL 1k J5 3k 15
1 B WS G 1 B B - i B oK kL 4°C R AF S . T
e B OB T WLER BH B TR BT A oK R E AL JF SR
Malvern ZEN3600 %43 B ASCl) 8 HORL AR S & T HL Ao
1.3 WUEFFE 5 B 7 I8 g oK kLR Ah & H: B

( polyethylene



A A AR 5IRY72F 2019 4E5E 16 #4245 5] Chin ] Interv Imaging Ther, 2019, Vol 16,No 5

+ 311 -

100 pl &% 8, 5¢ 56 4 Bl 5 4 3 iR 2¢O R (fluorescein
isothiocyanate, FITC) A5 ict (14 B #F B (e BE 1 X 10°/
mD AILA 300 ol £L68,5 56 JRE AR I 5 21 68 5O AR £ (1,
1~ dioctadecyl-3, 3, 3, 3 ~tetramethylindocarbocyanine
perchlorate, DiD#ric % BH 2§+ B8 BT 90 KR (R B 1 mg/
mD H L 10 min J& . 5 B 200 /%45 F. 2R A Nikon
ATR AUHOGHE IR AR W G0 W88 BUBE AT B 5 FH 25 1 i o
YKL B i FE 1 I LA CytoFLEX PN B49007AD 4 3
2 AR ) 2 e

L4 g fardd BB RS BRI 4 A% M BALB/c #R
Bl 48 H CH R EERL K% 3h ) S 3 vh oo S A1 L 3l 52 6
WA E S CQLA-2016-406) , R i i 18~24 g, F
(21.1442.04) g, # 0.2 ml K5 3% 2 % Bk K0 ik
JEJA g 4>X10° /ml AN FLIRJE MDA-MB231 4 fifd (5
PREEBE K 208 P S AR 22 0 5% BT $ 410D 35 b 1 1 HOALEL
IR B Sl S oS N I S S RN 3 N E
0.8 e H] TG 2255 5 .

1.5 HIFU %& &

L5, 1 r#HAab¥ $EHR 48 R RBENLY 0 A 4
LR % 18 2% ¥ MK (phosphate buffered saline, PBS)4H]. B
2 OB FF B A1) . C 4 (BB 5 i B 4 oK ki 4D A D 41
QBT + FHE s gk 4D 4l 12 . Bk
Xt ALC AR R 28 R kS 0. 2 ml PBS.B.D 41 fif
SR RE KIS 0. 2 ml MU AR G E 1X10°/mb) ;

1.5.2 HIFU 8B &IPSR 4R 7C200 AU A2
M BRIAIT R G THR 2 WIES 52 R 24 h 78
W% T 47 HIFU $8 B, 4 @l 2 50 36 97 3k 0%
0.94 MHz. £ 145 mm, #tGE#F H 2 220 mm; 45 I8
I AR IR L I 150 WL R IREE] 2 s, 4 PR S B
2] o 38 2o 75 A5 W5 A 98 BRI 20 SV B AR A L e R
BT R, R 58 B 3h D A5 K B AR AR .

1.6 HZI2EMEE HIFU fIERT 1 h, A & Bl L
UL 2 HALBE , 5 % 340 2 b Jed Jf 498 BRCAr 8 BLoOs L JHE L
Jili LA, DL A Yo 2o SR R L 22 IR )5 Tl
B LS I 98 4 40 R o O P OBLE A B ) A K
1B 0 50 TR BB AT B 0% i g 8 1) . HIFU 48 BB S 1
KB far Je B4 TP AL BE , 56 4 0 88 b IR I o 1 B K T V)
. 2% & b = 2K 3 0 & ¥ (Ctriphenyltetrazolium
chloride, TTC) e fa,, A HR W 2L H AR L] 21225 B, I
SR 2 i 98 B e 7 2 2 R M R SR AR BRI HIFU 31 il
AERL M T (energy efficiency factor, EEF), %¢[& IR %L
A (mm®) = (x/6) X K (mm) X % B (mm) X ¥ &
(mm) , EEF(J/mm?®) = 75 T #& (W) X 4 BB 8] (s) /€ [
PERSEAR T (mm®) .

1.7 Sie##Hr R SPSS 21. 0 St bk ft. it
HRRILL T+ s TR 2L R R R 5 25047
PG LR ] LSDVE, P<<0.05 HESALH¥E X,
2 H#R

METEXRESE 72 hoXF AB 43S 0. 2 ml PBS.C, 2.1 OBUBCAT TR RN BH S 7 i T 4 oKk I R AE OBUEE AT
D ZH 4T 0. 2 ml FHES B B4 oKobr R FE 0. 1 mg/mD P R RS A KR (B 1A R A R

‘i:_" “)‘ )'mr'_}'t_ . N
W i SR s00000
NS5 o 2o 400000
rﬁa:*‘ —’?}’ N bha %, .. 300000
* kj{;;} A ,y’ulﬁ&kfi_::—‘gzuuuuu
g I A j‘ N 4 - 100000
R34 R gl Wl
g D L 0 100 0 100 200
e B Hifr(mV)

20¢ 250 000

200 000F

15} —
S < 150 000f
2ot =
.,: = 100 000}

st 50 000f

i i " L U i
0.1 1 10 100 1 000 10 000 ~100 0 100 200
Fi 4% (nm) Hifr(mV) [2C)

Bl 1 RUBAFRRAE A2 BB T A G2 Je 60, XX400) 5 B. R 1T L A7 A5

AL REE T ILEE (X400 5 BORLARGIN 5 C. 3217 p A5 A6 Dl

B 2 AT A TR A BH 1 5T A oK kL R AE



e 312 - FEAN AR S5IRIT % 2019 4658 16 %5 5 8] Chin ] Interv Imaging Ther, 2019, Vol 16,No 5

—29 mV(E 1B)., BHE T I§ &
oK kL B EKIE, 3 A A (K
2A), KL 4% 220 ~ 340 nm, F
(280. 21£60. 20) nm (& 2B), 3%
THAZ R 25 mV(E 20),

2.2 MRHMEREEON BEAE
55 PH B i T g oK kL A Ah i B2
Joa OGO BB R AT I
FITC #ic A9 BUEE FT 14 22 1 B 5
K& DIl Aric (9 FH 2 5 48
KR 3) . I =X 2 M A A D
HEEFK 99, 9% (K 4),

2.3 HIFU 4 il 5% 5

2.3.1 JREESMKIE  HIFU §8
J& >4 A IR B 20 4L R R 1
AL LA ) A% K B B Ak (T 5D,
25 LR IA) K BE A AAE 22 7 A Ge it
B Y (F=143.40, P<C0.001, %
D.AH<BH<CH<D4,.H
PRI LA 22 R A ge it 22 i L (P
¥<0. 001,55 2),

2.3.2 Bk K BE K

400 I AT
I OB A1+ HR T Kl 99.90%
I SO T 1+ 24 48 A |!
1.12% M
Ir's \
3 N |
= 200F 0.46% (

‘..,”{

t{

o
!
S

10° 10° 10° 107 10°

Dil PE-A 9

HIFU 48 BB J5 . 4 #H 1o 988 B e o 3 MOEIEIRA BT VLSS LB FT 5 BB TS RR AN KRR A E S (X 800) A BL FITC #5

ZLZL N B al DL BE [ PR SR B, IR A

IC A SUBCFF IR 5 B. L DIl bric i BH B 7 g BT 98 KoR: 5 C. XSUBCRF B -5 BH 88 T 1 5 48 KO 6 45 5 19 15

Y AR NIE & VAR I A 4 3 2 SRS W0 L AT B 5 BH S i T 4 K R AR A i 4

(0 (K 6), 45 ¢H [a] #E [ MR 5T
2% BB 83T % X (F=243.20, P<<0.001, %
D AH<BH<CH<DY.HMWHILEELRYAES
R (P ¥<<0.05,% 2),

1 A AR U 42U AR AL AE

EEF J 5 [ PR SEARBLC 7= 9
16 [ 44 SR FE A R EEF
205 MK BE A A ‘ ‘
(mm?®) (J/mm?®)
AH 10. 442,74 37.48+7.138 16. 62+3. 65
B4 18.7843.53 48.91+7. 45 12.5742.19
c4d 26.44+3.71 73.62+8.58 8.26+1.04
D4 43.33+3.94 131. 60£10. 46 4.5940. 40
F 1l 143. 40 243. 20 56. 33
P 0. 001 0. 001 <0. 001

A PBSH;B 4 BUBLFF IR 4 C 4 BH B T 8 B g oK R4l s D
21 BT 1 -+ P 85 T B R 44 K 41
2.3.3 EEF £ #4{d EEF 2R H 4% it% % X (F=
56.33,P<C0.001, % D, A4 >BAHA>CH>DAH,H
W ERE G2 L (P #<0.05,% 2),

2.3.4 HEpPE A4 AT RO OB E A
Y T0 B AT B A K s AL C 2L i Jg 4 49 v G XU A 1
B.D 21 Jib 5 28 23 rbm] R U R TR (B 7))
3 itig

O R KA K E G Y E A HIFU 18
FAE A H0 ) Pk AN 5 A 9] B0, b HIFU 3 fil 388 450 BR 5
HEMBZEA B R, LR HIFU 3 fhsiR . AR5
R FH S T BT 16 8% 300 1) i 980 = 40 X1 R B L 5 L
A HIFU 348048 H 042 22 W0 A4S SOk 1 B B 1 1R B 44
KRLAHSE A TR T ARG HIFU 58 3000 48 18] P AS 58 1
), AHIE S 25 3 R L 22 T AT B R T 1 BLEE AT B
55 PHES 7 15 5 98 Kbz 7E (AR A1 BT 3 3 e W A O U
RO B, B R GE 99.9% ., AW P C 4l R
HIFU % B8 i Je 20 200 B A5 A B35 11 14 3K BE R 1
PR E T A H (P %<0, 001), 7 B £ 32 W 2 JoU itk
49 B B 7~ B 5 44 ok A B $5% HIFU BIFE T, 5 8 7
LELSIRIE 5% 45 S ANAT 5 WL A1, D ALK B AR Ak AR R B [ 1 3



FEAN AR S5IEIT % 2019 4E58 16 255 5 8] Chin ] Interv Imaging Ther,2019, Vol 16,No 5 *+ 313 -

%2 fard B AL UK B AR A AA VEEF S5 [P SR PE A B 4L 8] 5 5 L 3 P (B

27N A% vs BH A4l vs CH4l A vs DY B4 vs C4 B4 vsDH CH vs D4
K BE B AR <<0. 001 <<0. 001 <0. 001 <0. 001 <<0. 001 <0. 001
B IR ST AR TR 0.024 <0. 001 <0. 001 <0. 001 <0. 001 <0.001
EEF 0.001 <<0. 001 <<0. 001 0.001 <<0.001 0. 004

TE:A Y. PBS 2 B4 SUSFF IR 2H 5 C 4« BB TR BT 98 KoRE 4 s D 4 USO8 - FH 2 7 Al o 49 Ko 2

B 5 HIFU f@IEJ5 4 s MR A5 R AL A4 (PBS4); B. B4 A H4) s C. C 4 (PHE TR R4 KR 41) s D. D 4 (B,
FFER -+ BH B 7 IR L g8 Kbz 1)

B 6 HIFU 4 B8 J5 25 20 fof 88 UM 40 20 R AR HRL I L B /R B IR SR AT AL A ZH(PBS 415 B. B4 (U AT B 4H) 5 C. C 21 (BH B T A5 L 44 ok
B4 s D. D 4 COUSFF B -+ BH B 7 I R 40 Kk 4

FEARFREI W 5 T C 4 (P <<
0.001) , 43 Hr H 5L A - O BUEAT T
K FE AT BB RCAE T R 2H AR BB R
IRBE (R e DU ARG 1
Ko HIFU I ml s 208 O 1
T VRS TR 1) PH B T B I 40 K hr
FE e v R i R G, G 5R T
HIFU {4 il Jib o i 0 . i 41
2 B B g SO 4 R R T B
T ey D R AT R AL A - O XL AT
EMIEHAS AR 72 h f5 8T
T P IR B A FH AT i AR B 2 B
BT BN KR s © BB AT 1 7E
N MBS G B, R AR 4R E
T WEAHAR Y AR DR E fE G O 1R

N TR — UK T T B R
s i i SEUTTD R (enhanced permeability and
B 7 UL T 0 R 6 (22 £, X 400) L B R LB AT AL A41(PBS 415 B.BAL(X  retention effect, EPR) & Fl fif
BFFHE4) s C.CAH B TR R4 ;s D. D 41 CSUBEFF B8 -+ BH 85 7 1 B 48 Kk 41 P24 145 38 A PR, fd P B T g

L ]
st
Py ‘-._..‘.
: ‘ L
X ey




e 314 FEAN AR S5IRIT % 2019 4658 16 %5 5 8] Chin ] Interv Imaging Ther, 2019, Vol 16,No 5

JE KRR e A IR SR R X

A, EEF o 7] S e HIFU 4 fh i 5 00 5k 21
EEF /N, 22 B flosc R8s , A58 b D 41 EEF B
AR T H AL 4 (P ¥<C0.05).,

AR5 30 3t 3h ) S0 UE S, RUEE R B B A A 5 T
A FUR 1) BH 25 i 03 4 oK ks BLAT BE & HIFU 3 il b
I AR AR AW 5T R 00 DR &R BARHLEN A fr it — 20
W% .

[ 5% 3k ]

[1] Tinghe Y, Jun L. Adverse events of extracorporeal ultrasound-
guided high intensity focused ultrasound therapy. PLoS One,
2011,6(12):e26110.

(2] Shaksd, BRH 4, ZAE, % MRI M 9% 55 98 & RE M H KA
SonoVue it 43 L = JIF Ik 41 109 B AU 58 P E A AR B S5IRYT
%,2015,12(9):559-562.

[3] Cheng C, Xiao Z, Huang G , et al. Enhancing ablation effects of
a microbubble contrast agent on high-intensity focused
ultrasound: An experimental and clinical study. BJOG, 2017,124
(S3):78-86.

(4] B, EhORH, AR A b o o 8 2R 8 B 7 0 R0 O R A E T R

A B 2R AR B R, 2016, 32(10) :1597-1600.

(5] JAR, sk Rk, BRI , &5 . UG AT T %) 4 B JHF S5t il P88 2 0 5 O
PR R SR ST IFRRAM R %A, 2017, 25(3) : 78-81.

[6] LiuY, Zhou M, Luo D, et al. Bacteria-mediated in vivo delivery
of quantum dots into solid tumor. Biochem Biophys Res
Commun, 2012,425(4):769-774.

[7] Luo CH, Huang CT, Su CH, et al. Bacteria-mediated hypoxia-
specific delivery of nanoparticles for tumors imaging and therapy.
Nano Lett, 2016,16(6):3493-3499.

(8] JA¥E, HIC L, TRLLER , 5% . & Ik i 4 i o £
A 20 i R TR AR A IR T IR ) 25 B 5
2012,28(3):193-196.

[9] Mokrozub VV, Lazarenko LM, Babenko LP, et al. Effect of

T 7 U N K

[l 7 P 2 2

™

probiotic strains of lacto- and bifidobacteria on the activity of
macrophages and other parameters of immunity in cases of
staphylococcosis. Mikrobiol Z, 2012,74(6):90-98.

[10] Ebbesen MF, Konrad B, Deleuran BW, et al. Extended blood
circulation and joint accumulation of a p (HPMA-co-AzMA )-
based nanoconjugate in a murine model of rheumatoid arthritis.
Mol Cell Ther, 2014,2:29.

[11] Fang J, Nakamura H, Maeda H. The EPR effect: Unique
features of tumor blood vessels for drug delivery, factors
involved, and limitations and augmentation of the effect. Adv

Drug Deliv Rev, 2011,63(3):136-151.

NWERCEREREUVERERERERENEUVERVERERERERERE NN R REREUE RV RERE RN

WERERETE RS/

(Mg PET /CT A% B 9% BT ) iR R

B - H A A K Okmeydani $5YIFIIT Y B2 B 09 38 Mg K o BUAH 5d 38042 L IE R 2% « BRAH o 5 U 32 2, KL
BB O 2 B0 s e 9 2 e A% % 2 B R A 12 0 2 3% R TR Bk s A PR ) S RS O PET/CT AR 1813 - s
BT ) —BE T 2018 4F 4 A MR, IFFERE & 4T, PET/CT LA 13, 2 0k 25 o fE AQ I B R0 5 5080 iy
A TR T B 2 0 B 40 L A S MR 2 s O PET/CT BT 5E b o il A i i 5248 2 b A T
sl T (MR PET/CT BUAG EE - 96 6 f br ) ok 5 1 1R 2 ¢ T MR ¥ F-FDG PET/CT 2 W FiG 7 /9 1
AR, BB NS 1384 8 FDG PET/CT JEREHR 28 2 30055 1T K50 AR Bb R s 1) . 0455 %
DR WL, A A5 (8 JIT A 95 107) 180 228 A 005 32 5 L 3 5 A% R 2 IO 2 L R 2 o TR TS A R B A R
Lol B A3 B B U R Pl = 0 ) 352

(HhygE PET/CT A& B 5 i@ b ) LB 16 JF S 26, il i 4% 4= DU 2 BV R, 384 T, /2 i 198 Tt

R W) b ik < R T R X SR B 244 SRV ORE B REE 6 1%

T EYNES 3

HL, 15 :022-87892596

AT A AR5 R B A3 H R I 3K



