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[ Abstract] Objective To discuss the immunologic effect of high intensity focused ultrasound ( HIFU) on
patient with pancreatic cancer. Methods 30 patients with pancreatic cancer were treated by HIFU . Autogenous
tumor cells ,dendritic cells(DC) , T lymphocytes of these patients were isolated and cultured . Then ,autogenous tumor
antigen was processed by freeze -thaw( Agl ) or by HIFU( Ag2) , the killing activity of DC-T which loaded Agl or Ag2
on autogenous tumor cells was observed . At the same time ,a variety of immunological and clinical efficacy parameters
of patients before and after treatment of HIFU were compared . Results  The killing activity of Ag2-DC-T was
significantly higher than that of Ag1-DC-T; After treatment of HIFU ,the immunological parameters [ AgNOR ;4. 65 +
1.32 v5.4.17 £0. 84 ;CD56: (4.34 £0.94 )% wvs. (3.92 £0.79 )% ;CD4/CD8:1. 17 £0.56 vs.0.95 +0.43;1L-
12.(61.72 £18.83 ) pg/ml vs. (52.34 +13.27 ) pg/ml; Hsp70: (23. 62 £5.93 ) ng/ml vs. (18.28 +4.27 ) ng/ml;
TGF-B:(0.84 +0.37 )ng/ml vs. (1.42 £0. 54 ) ng/ml] , quality of life (2. 19 £0.92 vs.2.63 £1.07) ,score of pain
(2.86+1.04 v5.4.23 +1.76 ) and tumor marks [ CA199; (117.55 +31.89 ) U/ml vs. (146.73 +37.46 ) U/ml;
CA242.(86.82 +£22.53 ) U/ml vs. (105.97 £30. 62 ) U/ml | of patients were better than that of before treatment (all
P <0.05). Conclusions Tumor antigen processed by HIFU can improve the killing activity of DC -T on autogenous
tumor cells ; HIFU can be effective in the treatment of pancreatic cancer ,furthermore ,it can improve the immunologic
status and anti-tumor response of patients.

[Key words] Pancreatic neoplasms; Ultrasound , high-intensity focused ,transrectal ; Immunity, cellular;

Dendritic cells;  Antigens , neoplasm

JREARIRE ( pancreatic cancer ) SEVEFRFE & MR AUE, TG 22, AR AR S 2 H AT I R XELUA S06 )T
HITH AT I . i B SR AR 7 (high intensity focused

DOI:10. 3877/cma. j. issn. 1674-0785.2012. 14. 021 ultrasound , HIFU) %#ﬁiﬁ%/)ﬁ(ﬁﬁ}#@ E/‘J %,@H&‘j{ ,
H4TH . 1145 TAE T RL22 053 T TN N s
ey e ARG RS i B SO S L T
PEFF AL . 610021 JUHR , ATk 4556 452 BEBE R R (B 1 ok IR SR B T SRR L 7 CL T
Wil ANEE IR R ELL) RGN E) ML AR TR SRR L, 7222 70 ~90 °C ELE

JEIRAEE . %ﬁi,Email;zchOS@ yahoo. com. cn 7&&%@%1{?&@{@54’@2ﬂ@3\7§§37§% ‘riﬂ:%{ﬂ o 5



- 3896- rhAE I PR BE T 2% 7 (B PR 2012 4E 7 A %5 6 %45 14 3] Chin ] Clinicians ( Electronic Edition ) , July 15,2012 ,Vol. 6, No. 14

AT A L, HIFU HUAS 5/, AN BN, I 5
PR X R B RAFRIRIF A, BEE HIFU
FARAWT N, AR 17 1 A2 v BT 7= A 1 0 5 3500,
MR B2 560 AR [ 2010 AEE R
30 Bz HIFU J697 (%) R B9 i85 Ve M AR X0 4, 4y
Mr8F7E HIFU JRY 7RIS B S DIRE , H- 2 AR A i 51
BWHIE, BUBRR A RHGE T , BAEST HIFU 3697
R e A 2 5 0 S e bl

BRETE

— TR

2010 4E2 A Z 2011 4F 8 H %+ 30 Fil7e e Benfiiz
g R AT RIS . B 1T B, Lo 13 ], AR IR
32 ~71 % Wi AR IS 58.5 %, Fi IR B b 0 BE A
(UICC) I R 4330 . T3 3 451, T3 13 43, IV 38 14 43l
B gL 16 11, AR R 14 ], FTiE iR E 2T
YIRATFAR B A7 (JGE R 3 W4 ) | 15 i HI-
FU VY716 MW IF I R 52 HIFU 36T, A R ok
SERIATECHTE R ZH) MQaTREA) F&F,

v &

JC 70 i P SR AR 7R R R T R G A H POk
(HIFU) £ BR 28 Al (% 45 Z 80 B8R 0.8 MHz, £
135 mm, 75 I % 180 ~ 350 W, £ I 75 5% 5328 ~
16 285 W/em) ., 2 A% 15 LR B S ( LDH) 357 &%
T4 H Roche /A ] ; FITC #Ric Pt A CD3 . CD4 FATLFEDL
&, PE FRiC B PT CD8 ,CDS56 Hdry, m 2 A KL 40 Jits i i
YA - (GM-CSF) | 4024 (IL4 ) [ IFN-y,
IL-1 102 1640 B3 326 H BD /2~ Al 5 1L-12  TGF-B F
PAKTEHE 11 70 (Hsp70) %€ B ELISA 5] &6 H eBio-
science 2T BL N CD3 PATERE REERBLIA Y B Miltenyi
3] s KL U G R 53 B 2R Ge ) A b s fg /R B2
A, AR R 2 2k U5 40 Bk CCC-HPE-2 (A 5 M
HPE-2) FH5E =20 R 4 I bt oe o B

= RSN S

1. i 200 LD g e i vy il 4« U ER B TR &, CT
R VAN ZY 58 Y AR 1| PR A 2N e 7. /7K S LK
HEAE ARG ARG/ i 2 40, T & WU A 2 B R K
R PRI BT A 200 U/ml it AR IV 14 £k
AT, 13 400 H 0 £L 5 248 90k B 20 3 43 8 AR A5 A 1A
FEAMIEATIRARIE 3R Iy S5 20 3 4. 5 1
0TI 2R R (Agl ) B EARTE A0 fIAE - 80 °C
WA PR 30 min, PR EE IR % 37 CHLE30 min, X
SR 3 U, B0 IR L @ A0, 22 wm AL B
T UERBRE, RSN E B IFEN Agl & H ;5 2

HTHI% HIFU 5 (A2) , # AR AR 2
WA B2 T HIFU IGYT R4, F)a HIFU R R
FE S T AR L N 1000 W/ em® Z2800HE 40 il
PEAT HIFU #875 BRE (LM RE 3 ¥k ,45 o/ 3K, alBE 30 s) |
TR e 0 OB 0 BRI, o i (VR T Agl) S 1E
h A2 £ EE 3 AU AN N A R AR A

2. BESRGIM (DC) A1 T 40 A5 5. S % S
w4 R N E LA 4R L [ PBMC, (5 ~10) X
10", 20 =95% |, MERE 2 h, W2 B P 40, 76 NG RE 4N
Mi( CD14 " HAZ 40 ) Hhn A GM-CSF il 1IL4 LLif5 &
DC RIS () B 77 A i BT CD3 F 58 B REBR L IA,
FEPESEAAL T 40ft, A S A 1.2 (LR 5 ng/ml)
(11640 W5 5%, 1525 6 K, B DC 432k 3 4156 1
20, B2l DC, 55 2 4,76 DC AL HRIE N 5 pg/ml
#) Agl BB (Agl-DC) ;55 3 4,76 DC Hlin ALk Ky
5 pwg/ml 1 A2 (Ag2-DC) . AkZE83% 3 AN, TS
BT R, %3 4l DC Al S T it 1: 10 IRA %
24 h AE ANV AR

3. HMIRESLER 4351 LA DC-T, Agl-DC-T 1 Ag2-
DC-T J RS M (B 1 x 10° 4~/ml) 5 LLIE % AR
B4 HPE-2 A 1A 40 M b S0 (% % 1 % 107
A/ml) o 425 LSO A0 if S5 R A e 4% 10 1A 96 FL
MR IHAE 37 CHEAR P 353% 6 h (Bl 80 4i i 5 5
A4 100 wl, 383 ALY ), 1 LDH 5 & (4%
DA 5 ) G I 5% 2 2507 40 A X AN [) 0 40 A %) A A K
JEH ELISA 3270 & A DU 13 44 g 4 B b3 TFN-y 1 &
H, HEE 3K,

VY HIFU J&97

TETT RS 3 L5 B B IS A SR A, g B HI-
FU I 12 h 2K, I O IR IER, 67 A
BNF HIFU RGO B AL, LR TR AL P s e
BRI REAY TR A B E R R AT R
TACRVERE, Rl RS0, WREE B IRIT S8, e
S 57 R W R AR TR o e (A2 T 4k 3]
e I S WU B =¥ IX) , IBIr 4 2
TAT B #E X P AR PR R 20 21 [l 75 A Al S I dk 23
BHLRGEIA 7 ROTA, IR X 7 ok BE A TR A AR
i R/ NI ER B B T 37 175 O VR 3R 97 T SR AR [ (—
T 1 b ) FR A HEAZ 2 LB HIFU 597
(MYIRIT Z EFFARE 1 FLLL)

G

1. PETNREMIE . 430 F HIFU §i5 HIFU 3397 )5
96 h 43 B E 1) PBMC , INAAHR Y2 GHTA , ilad it
2 A SRS s A AN IR L 4 CDS6 ™ (NK 2 ) B



rp A I PR 2 i A

SR (T )2012 457 A% 6 %55 14 W] Chin J Clinicians ( Electronic Edition) ., July 15,2012, Vol.6,No. 14 . 3897

K2 BEIBITRR RPEFIEIR (n =30 2 £5)

] ] AgNOR (1S% ) CD56( %) CD4/CD8 1L-12 ( pg/ml) Hsp70( ng/ml) TGF-B(ng/ml)
HIFU #i 4.17 +0. 84 3.92 £0.79 0.95+0.43 52.34 +13.27 18.28 +4.27 1.42 0. 54
HIFU J& 4.65 £1.32% 4.34 £0. 94* 1.17 +0. 56" 61.72 +18. 83" 23.62 +5.93" 0.84 +0.37"

.5 HIFU mr kg, “P <0. 05

R CD4" /CD8 " A ;K PBMC 4R 4L, il it KL %oy K]
Gabr RE, T A R AT X AR A (Ag-
NORs ) Thi 5 4% 11 ALY U AE (1S% ) 5 78 AH [R] I fa] ic 5
B, € i ELISA 557 & I 22 1L 3 A 10-12
TGF-B J Hsp70 % 2 (AR H 50 Sore i A o it e ot
B,

2. P RIS R VA AR AR R B T HI-
FU BIFIVAYT G 3 10 57 A8 3 10 958 i 12 0 R S A 40T
43 (visual analogue scale , VAS) =16 e (&R L PS
ﬂzﬁj}’,performan(‘e status , 73 {E B AR A 15 o B #U ) fgk
Je 37 PR B A BB (CA ) 199 \CA242 &5 i,

3. N BRI S0 T A R
e, ANE N He 52 [ E 37 AE BF 9 U CTCAE 3.0 bt
itk

VAN WA R v

LRIV, IV SAS 8.0 EE FH S8 T4k h 4143
Mo RH g RrgAn ¢ K, KK i o =0. 05,

s R

1. 4ISEEs (F 1) . &kl Ag2-DC-T 55 Agl-DC-
T X A A9 4 A 9 2573 %634 = T DC-T(P <0.05) , 1fif
A2-DC-T B3R5 %%8 Agl -DC-T B (P <0.05) ; 52
— 2, AR A0 BB A2-DC-T 505 AY TFN-y H5 15
(P <0.05) ;3 AN AN HPE-2 22K B /R B B A8 0
YEF(P>0.05)

R AN (x +5)

Xt A g 4
At (%)

Xf HPE-2
BN AR A
A (%)

FI A5 20 s
IFN-y( pg/ml)

DC-T 30 9.01£2.82  26.46+7.19 31.56 £10. 14
Agl-DC-T 30 8.89+2.74  39.74 +8.78" 40.12 £10.79"
A2-DC-T 30 8.94+3.05  48.13 +14.35™  46.63 +12.82"

W ZREARHBIL I ¢ 5. 5 DC-T b, ¢=4.3506, P <
0.01;";5 Agl-DC-T [L#¢,¢=3. 1533 ,P <0.05

2. BPEFFENR (2 2)  HIFU JAYT)5 96 h, & 4

Jl AR 20 AgNOR HAE .CD3CD56 BHMEA 1M i 1L-

12 Hsp70 S HIRI TR (P <0.05) ., 1L TGF-B #4
IR RTFFEAR (P <0.05)

GRS TR (2% 3) HIFU VY7 IR 3 A, & PS 3

4y VAS PF43 M7 CA199  CA242 545 bR BA YT B

3 (P <0.05),

®3 WALBFRITHIE PS P4y (VAS P43
BMIgEbRaEY) (n =305 +5)

P[] PS P43 VAS W45

HIFU 3] 2.63+1.07 4.23+1.76

CA199(U/ml)  CA242(U/ml)

146.73 £37.46 105.97 +30. 62

HIFU Y497 ‘ ‘
2.19 £0.92" 2.86 +1.04*

117.55 +31. 89*
3 E

86. 82 +22.53"

.5 HIFU mi b4, P <0.05

4. NRRNRYT R B R Bl
JEFEE A SRR T 25 0T A . FR BRI S N e i
O R — 5 R A B 2T AT REAC PR RN R . T
{51 £ 3 R IR R KT, b a2 I A

i

HIFU S22 20 Rl 76 7 S 14 g 87 28
AR, B REKAR S MIT B f 68 75 I 2R A 0 o TR 358 e s
Jd:,T,’@ﬁEbﬁ#i%ﬁi&ﬁiﬂm#@éﬂ% ()38 JE
hﬁﬂ M EH HLULTCE M, HIG LG HE . (1)
TR, ’ﬁﬁl:irjﬁzﬁu 60 ~100 °C;(2) =254k ,
J_L/ﬂméz{afﬂimﬁlmf (3) MUY, HIFU 7] i
EEIJFME SR W DNA; (4) BUR i gge %% 33
B BERRRR AL, P A kR MR TR
ﬁ,HIFU TE B R R ) — A B R T B, B B
FEITRA , NATT A BB T X g 7= A= DA L 4 B R 53K
RE4h  HIFU 320 HLAR 72 A 1E o) B S e 5 1R -
ARSCHIBTSE H A2 R HIFU 3697 R i o 72 rp X
FEE IivIRE g2 s e B G FH AL
FEARMI SIS, FATT 40 i FH R Al s HIFU $t Ji
g DC, IFE TR T 407, 4553 HIFU $LRi5 S
() T 2 B LAY A %8 [ (48,13 +£14.35) % | W1 1
BT YRR (39.74 +8.78 )% |, [A] 7 A2 il IFN-y
[ (46.63 +12.82) pg/ml ] tH & F VA Al R [ (40. 12 =
10.79) pg/ml ], 43 B HALH], 7T it 25 2 Uk b b i
HIFU PR B2 AP i PR AR FH BE (5 e 20 it s |
0 AT L AZE DA 1 P e e DR e 67 45 381 7 0 2 i R R
T, 7 A IR A A R SR D, i T R A 5 3
5, fEHE DC Y BRI B S i S22 | 1 075 = LR A X
vy LA v AR P R AN T AT 5 f 0 B R
[FIHT BT DC-T XA I 2R A7 19 HPE-2 $K



- 3898 rhAE I PR BE T 2% 7 (B PR 2012 4E 7 A %5 6 %45 14 3] Chin ] Clinicians ( Electronic Edition ) , July 15,2012 ,Vol. 6, No. 14

7 RS RO

KT AT HIFU BB , AT LT $5 bRt
AR . (1) Hsp70, SHUIR I K Gy 28 1 g 1 — 3
(2)CD4/CD8 LA, 76— F FE I s WA M 240 i
BEGRS 5 (3) CDS6,NK 4l & ifidrids, 5 NK ZR45 5
GoE A0 M B 16 PR IE AR G (4) TL-12, J R4 Thl B
+, AT LSRR Y Thl/Th2 ~F-4f 5 (5) AgNOR, tDNA #%
SEVRAT R (A, AT R EE T 20 i 54 S5 3 M R AILAA S e R
1 (6) TGF-B, S il H 1, HIFU Y3I7 5, %
BT I8 A5 [ 4> 910 (23.62 +5.93 ) ng/ml; 1. 17 =+
0.56;(4.34 £0.94)% ; (61.72 +18.83 ) pg/ml;4. 65 +
132 83 Y7 /i [ 430 4 (18.28 = 4.27 ) ng/ml;
0.95+0.43;(3.92 £0.79)% ; (52.34 +13.27 ) pg/ml;
4.17 +0.84 130, Ui B HIFU REAE 2k i g 20 4145 iR
Hsp70 , B FERHAR 5, Rl I il ke S Pk T 40 e FndE
PR RRE AN NK (35 PE 48 B T oGs e o R
Thl [ Th2 W25 R EH 1 TGF-B 7 HIFU IRY7 5
B RFEVAYTRT (1. 42 £0. 54 ) ng/ml 36975 (0. 84 +
0.37)ng/ml ], 427K HIFU 38 B g 4143, KR
BT T () S E P, I LR A DR IR A A N TR YR
SPHAE T AR EREE " Gk G T L
F i HIFU T4 e S e ileite T S se £ 01, i
TE AL R A i S A — e VR

HIFU 6975 , 225008 38 J 0 9 g s s K T e
filk[ CA199. (146.73 + 37.46 ) U/ml vs. (117.55 =
31.89) U/ml; CA242. (105.97 + 30.62 ) U/ml us.
(86.82 +22.53)U/ml ], AEE B B2 55 (PS 1147:2. 63 =
1.07 vs. 2.19 £0.92) , L (VAS PF43:4.23 +
1.76 vs.2.86 = 1.04) , /R TG RITRL, 454
PL_EGERILATIAN  HIFU % i A — P 2k
() SR EBIR YT B, 1 LB i 3 2 e IR R
% ARTT A 5 i Ak e AT T A BRI R T
Aat, B F R R AR A A A ™ T ) S e D AR R

HIFU 7= A () S SCRRAE T 4R sl TR e, AR ME S 4 4L
PRE IR R ERES | BT LA HIFU BV 7R 4 75 0 —
HURATFTEHRE

5 £ X W

[1] Sung HY,Jung SE,Cho SH, et al. Long-term outcome of high-intensity
focused ultrasound in advanced pancreatic cancer. Pancreas, 2011,
40:1080-1086.

[2] Liu F,Hu Z,Qiu L, et al. Boosting high-intensity focused ultrasound-
induced anti-tumor immunity using a sparse-scan strategy that can
more effectively promote dendritic cell maturation. J Transl Med,
2010,8:7-17.

(3] BPREDS, SRANE NVEE S5 B AR B 500 R 50K 4 A 1B 5
20 A PR 145 S A 0 4 R P T I B U T B4 I DR BT 5T R
2010,30:395-400.

[4] Bauer C,Dauer M, Saraj S, et al. Dendritic cell-based vaccination of
patients with advanced pancreatic carcinoma ;results of a pilot study.
Cancer Immunol Immunother,2011,60:1097-1107.

[5] Zhong G,Wang J,Xu M, et al. Enhanced maturation and functional
capacity of dendritic cells induced by mannosylated L2 domain of
ErbB2 receptor. Scand J Immunol ,2005,62:108-116.

(6] BRI, 5R/ANE , Bifd, 25, o ol B 5 A5 B 75 006 5 3 74 A1l 3% 3 ik
TEIRYT MRS BT AR IR 28,2012 ,34 :68-72.

[7] Sofuni A, Moriyasu F,Sano T,et al. The current potential of high-in-
tensity focused ultrasound for pancreatic carcinoma. J Hepatobiliary
Pancreat Sci,2011,18:295-303.

(81  XUMHET, M k. fe 38 5% B 75 U6 U7 5 IR S 2. i Jd BT 5T 5 1l
& ,2005,17 :140-141.

[9] Dodson LF, Hawkins WG, Goedegebuure P. Potential targets for pan-
creatic cancer immunotherapeutics. Immunotherapy, 2011, 3.
517-537.

[10] B, s/ E IR 55, B DO B4R 28 1R 200 6 & 20
PR 45 7% 00 2 ML 5 0 4 282 6 7 e 401 T 90 R o ) I DR AT S [0/
CD]. ARG PR IS i 44 55 - L, 2011,5 :5889-5893.

[11] Deng J,Zhang Y ,Feng J,et al. Dendritic cells loaded with ultrasound -
ablated tumour induce in vivo specific antitumour immune responses .
Ultrasound Med Biol ,2010,36 :441-448.

[12] Jang HJ,Lee JY,Lee DH,et al. Current and Future Clinical Applica-
tions of High-Intensity Focused Ultrasound ( HIFU ) for Pancreatic
Cancer. Gut Liver,2010,4.S57-61.

(ks H 1 .2012-02-16)
(AR . D)

AP E R TREE TR F. SRR AR F ST RIREN L EAR AR [I/CD]. PG R BT Z & &R ,2012,6(14) :3895-3898.





