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Experimental Study on Imiquimod Combined with HIFU in the Treatment of Melanoma in Mice
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Abstract: Objective To investigate the effect and mechanism of imiquimod(IMQ) combined with high intensity focused ultrasound
(HIFU) in the treatment of BALB/c mice bearing B16 melanoma. Methods The B16 melanoma cells were inoculated subcutaneously
to establish the models, and the mice were randomly divided into tumor bearing control group(group A),IMQ group(group B), HIFU
group(group C) and IMQ combined HIFU group(group D). The volume of tumor and survival time of mice in each group were ob-
served. Splenic lymphocytes were extracted and co — cultured with B16 cells to assess the cytotoxic activity against B16 tumor cells by
trypan blue dye exclusion method. Furthermore, the levels of IFN -y and TNF —a were detected in the supernatant of culture by
ELISA. Results The average survival time of groups A(29 d),group B(65 d)and group C(29 d) were shorter than 113 d in group D
(P < 0.01). The lymphocyte cytotoxicity of group A, group B and group C was (23.00=1.73)% ,(35.33+5.03)% and (37.50
2.21)% ,which was lower than (55.33 +7.64)% of group D(P < 0.01).The levels of IFN —v of culture supernatant in group A,
group B and group C were (427.57 +42.55) pg/ml,(778.45 £27.85) pg/mL and (756.26 +81.33) pg/mL,which were lower than
(965.56 £46.29) pg/mL in group D(P < 0.01). The levels of TNF —« of culture supernatant in group A,group B and group C were
(278.45+21.72) pg/mL, (399.37 £35.29) pg/mL and (365.86+36.95) pg/mL, which were lower than (565.56 £46.29) pg/mL in
group D(P < 0.01). Conclusion IMQ combined with HIFU in the treatment of melanoma in mice can effectively prolong the survival

time and enhance its anti — tumor immune function. The mechanism may be related to the reverse enhancement of Th2 to Thl.
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I A9 2 AT A 96 200 6 il 45 1) 7 A o 0 A F g R
B, HIFU B AT RAAS O MR8 20 1 15 3K Foggg 4 4U40 3 ]
B4 E U B AR AR AT R A IMQ A
HIFU G770 A0 2500, B 7 R4S 3 BEAR AR T
ISR IR
1 #RERZE
1.1

Bl W B 4 M Ak « TG R 9 IR A (specifiic pathogen
free, SPF) ZMiPE C57BL/6 /NRL 60 H, 4 JE#% g A &
PR B B R 2= sl W e (Bl AR 77 V8 W UE 4 5 SCXK
2007 - 0001) ; /I FL2E €5 308 4 i ik B16 40 bk , 4 B
Hh ] L 8% FR Y AR 0 (25 MCCO17) o SEBR 3R A
DR BE B RS S I6 Sh WS B 22 S At ol 5 1 35 45 1F
J5# BE I8 (SPF S sl sk it ) 5 52 06 2k At e HR B R R R} K
SIS O R AR R o

IS B2 CZF — 1 BRI 75 57 (FE i3k
FARATBRAS ] ) 3 /B TNF — o ELISA 8 7] & (4L 5
555268) , /N IFN —y ELISA &7 & (41t 5 & 555138),
¥I H BD Biosciences /A F] o WKW B4R (IMQ) Y H 3M
Health Care Limited 23 ) (315> H20160079) .
1.2 7%k

R K A3 <4 SRS €57 BL/6 ZMENE/N B T 4R
A ZIAANMIRR B16 1 x 107 4 /mL B EAAHMIER 0. 1 mL,
PRI EE 1R B (A K IR T AR5 5 K
3 mm, 5 7 KK 5 mm, farfiE Xf BEZH (A 41)15 H . IMQ
(B 4115 B85 5 RIFEIMNH IMQ, 439 T4 5,6,8,
9 RASHE 1 IR, IR, B R AR 5 mgo HIFU 41
(C4H)15 H,% 7 RikfT HIFU 4b3 , 4 5/ U HIFU
AEFR 1 YR IEIT SRR N 9.5 MHz, AR Ih R 4.5 W3 &
BER 6 ~8 mm, Jifiif 20 s, 15 20 s, A 9 I IMQ BR &
HIFU 4H(D 20)15 2,55 5 KIFEAMH IMQ, 732 [F Al
55 7 KibAT HIFU AR 1 9K, 7 kTRl

i A K 4R R T7 R0 BT - R 10 HU/INVER, SR
S/ INIRYT G PR ARSI, il 2

/N BRI L A B R B IR T FE 14 d, RS U
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B, SR FH IR BRAF BRI " AR BN A LS, 4708 BROAL 1 2% 1
PER TR, B 75% L FE IR 2 min, FE T ABE T
e 3 2 fur g /0 R RALAE o BB B RGLAIE 37 B B 200 H R
ARERE, SR FH RPMI 1640 3 st 9, I WA 20 i 2 4
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TE 37 C M 5% CO) B 468, IFFERE R P ImA
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0] 7 AL 4 L 200 P 200 O 257 - 96 L 3% SR Al B Lo
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HE Rk g At BG4 M, 158 Ik E A M 40 B 2 1k = (OoF
FE 2L 75 200 PR 5 — 306 20 7% 20 RO B0) /%o R 4 30 4 B A <
100% "' 355 3 M ESL, BEE 3K,

BE SR 1T VA R R 5 2L G ok L 4 i 5 e
JEANNILES 3R 48 h JG B L, B BUEFE FIEW, T -80 C
VKAFARATE CELISA 3R F 35 ¥ TFN —y Fil TNF — o
it R S B, R 3 IR,

1.3  Zot=spanig

K SAS 8. 0 Gei A8 3T A HEVERT X + 5
TN R T 2250 M, AL P EL R T ¢ K25 . P < 0. 05
RERAGI2EE L
2 R

G IR 1 2R 3 AP AL I 95% EAR
X[a]CCD 4510 - A 4,29 d #1(27. 8 ~30.5)d;B 41,65 d
F(61.2~67.8)d;C 4H,29d F1(26.3 ~31.5)d;D 4,
113 d Fi1(105 ~ 127)doD 47N RAE AR 3 T AR 4 .

Fo1 BLANEH T st B16 4a i dd tm e A sz (n = 15)

w3 o0 e A 5 A 5D
(X +5,%) i P 1A X P

A4 23.00+1.73 - - - -
B4 35.33£5.03 -8.9777 4.92x10°"° 8.4682 1.65x10°°
C#4 37.50+£2.21 -20.0094 2.00x10°"* 8.6827 9.87x10°"
D41 55.33+7.64 -15.9845 6.59x10°' - -

(2 RuMEmeminl Bl6 kR e LiFR TNF - a
KFEZAER(n=15)

3 REKE 5 Ak 5 D @k
(X £ s,pg/mL) i P1E i P

A%l 278.45+21.72 - - - -
B#L 399.37+35.29 -10.4604 1.77x10°" 11.0578 5.00x 10"
C#4 365.86+£36.95 -7.0853 5.21x10°* 13.0584 9.89x10°"
D4 565.56 +46.29 -21.0652 5.18x10°" - -

3 i

PUAR I S B RE5 R 9 K R TR BT R R



201846 H 20 H 55 27 #4545 121
Vol. 27, No. 12, June 20,2018

S AR7E "

China Pharmaceuticals

- SR -
Drug Research

%3 BaAkeamitl Bl6 o kiziiie Liki& IFN -y
KFEAE (0 =15)

- REHE 5 A @i 5 pawsi
(X £ s,pg/mL) t 18 P1E 1A P1E

AL 472.57 +42.55 - - - -
BZ8 778.45+27.85 -24.0571 1.52x107® 12.6975 1.94x10°"
C#4 756.26+81.33 -12.3500 3.77x10°" 8.2897 2.54x107°
D48 965.56 +46.29 -30.3673 2.82x10°% - -
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