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Fig. 1  Cytotoxicities of hollow sphere extraction
at different concentrations
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Fig. 3 Effects of different concentrations of
Aidi on proliferation of Daudi cells
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Fig. 4 Effects of magnetic-mediated hyperthermia combined with Addie on apoptosis of Daudi cells
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Table 3 Detection of apoptosis rate

a1 YRR IT & LR (%)

B tnailiioh 20 O B LI 40 G 240 TR +HE I
EHH 85.60+1.47 8.47+0.89 3.39+0.17 1.57£0.36%* 4.95+£0.53 %4
AR 78.48+0.95% 8.97+1.53 2.30+1.06 10.99+1.73% 13.29+1.07%*##
P8kl 53.76x1.85%* 6.43+1.07 3.70+0.80 35.77+2.00%* 39.50+2.80 ##
Wi 9.25+2.05%* 3.25+].24%% 6.80£2.00" 80.70+1.75%* 87.40+3.17%*

E: 5 EFEAREP <0.05,%%P<0.01; A5 5 IR A AR P < 0.01
== B LES s 8=
§]
i 3] 5
g_
g g
3 i
% } y
8 g L .
(a) BB (b) #LREELRI4H (c) 3ia2H (d) BE&4E

E5 4RaEEH &I & L)
Fig. 5 Cell cycle detection

x4 @A SRR & BB
Table 4 Cell cycle detection

1 L I A 1 9%
Go/Gy S GJ/M
X 2 36.43+1.41 40.17+2.02  23.40+1.22
BN PP 41.76+3.53 30.03£7.81°  28.58+3.69°
Pkl 27.00+1.82" 49854257  23.00+1.73
1G] 31.41+0.70" 44.63+1.20  24.65+1.52

VE 5 A AL AR KL *P<0.05, ¥+ P<0.01 .

3 itig
W25 W B 2R AR I 2 T, S U L9 2 35 1 K A

RA T A T 13 R TR T 2 R R R R B
G, WA TR B R AR B AT R RN R S A
J7PF B HA E RIS E L 7 4z T A
FPAIK , 1EH R A RAFIIGEE , 7E 40~42°CHE AN 232 5]
405 , i b 2E 2 A HE S AL L EBOHRAS R B s ) T U
JEIRH] 43~45C 4 Z B 5 , S IR I FET . 40 o 24 T 1)
FRA T S S0 A 0 R e S A7 14 005 e R e af B A 7 7R
ARZS 22 AN A5 5 N AL 5 52 & AR T, 17 3 6 40 it %o v
AR ; = PAGA X RS 41 DNA RN A FIEE 1150 A5 1=
AEPIIAE R, DRI s A BB ) i A I e B e B . 2
TRIF ST 2% B v A fo 40 6 J5 17%) 7 S ek A a8 PR g e, i 1k
S7 25 AR AN PN, 3SR T g 20 R A 24 4 B AR
WA PO BRI LA Y s RS0, 2 i S B BE ) 1) ]
SR BN RCRY . S R I ST AR I R R

55



%5 2017,35(23)

SCIENCE & TECHNOLOGY REVIEW

FRIT A A 3R R ) — iRt IR A 7 IR 1
B SRR REYEAY BUIE TEAE B 43 A5 T g 2l 28, LA BTy
SEURRRIOEAE S B 1 AR, 5 e A L ) e S MRS
eSS AEREHVE R R, (5 i 4 4 P9 AR i e A T T3, A
7 S BRA [ BT, 38 3 A KA B sl B2 i H Y. Wang
SENOIFY 2 IR SRR N, T AN RE A i R e A K L i g
i XoF A A T g B 7= A A BRI T, S 50 3 I e JR N
I BE A% T RR 1) R B AR R iR B I P D i B, I
A ARSI VR

S T SR AR I AR () e e v 245 550,
xR N AN 7 A R N S S d L I AT
VIR R iE fE 5 A7 13l B 25, Ay 7 A RO, 32
FERE AR TR . Ay DABEZE R I T, I, 51Ok
KWL, KIETOMERVER; AS ML, S 25 %
FEBUIME B VE I AR BT, [RIER B IE A, Hl 0 5k
fefdt, FBIEL 2, BREBIER, W9 AR ). Kim HS %0
5T e BREE S £ S BEEE 2%, W] DABH I 40 A 224y 24, 2
Bel=2 (J5A 5L ) 2 (R IR A 9 22 15, DTl Iiele A= 4
NSNS 2T (Re3 . Rh2) REE T Bel-2 . caspase=3 54
PAT-FE PR 23R, JF RIS 20 At J8 0 25 (o S im0l M
b7 )i O e L R OB B o S IIBU D O i)
TESHRZ5 A PRI 08 5 5 1 P LUK 241 A BEL T £E S
AT Go/M 1A, 005 200 S 0 8 P 2 3k 5 ) 0 2 T RE R K af
BN KN F (VEGE) B9 mRNA 540 X408 11 Ay 2834,
A A K, e iR A RN 228 TT LA 3 3 4K Bel-
2 V¥ Bax SEREDN, SR AE K A S AR T,

S 55 3% FH A9 Daudi 200 i 5k U5 07 S 55 298 (Burkin ik
ELR) L & B Ik EL A A ) FR 2 AT 4 bk EUR , SR R AR S At i i
5505 AT SER AR ST, JRm T B S M IR R SE G fERE R R
PSR SLI0 1 S  EERN I REPE A AT T A
AR LA R THE P BER I IE I TR A DR A R
U1 % RICR DL B AN AR 25 | REIER N FAT T R A 50 FH
WRELIR AT T AE A& T AT

AR S0 AN [i) v J3E 1 3 3l 7 58 T Daudi 41, )
FH CCK—8 TR 4421 200 it 9 W ' B A, 45 R db s 7 3 7
$1¥%6.25.,12.50,25.00,50.00 . 100.00 mg/mL s, Daudi 2l L 1
R % (97.65+2.03)% . (95.71+2.62)% . (84.43+1.51)% .
(81.38+0.43)% . (88.81+0.72) %, &5 H: il LA H it 5 25 0 e 1
414 0 240 R 15 58 A T R (H > 2506 BE 2l 100 mg/mL B
SE TSR AT A s NS B 379 i B e 96 B RE 4
He 2R N R TE AR 25 300 mg, BRG] T 25 B A 24
2R PV BRI, FE AN 100 me/mL I, 15 35 500k 1 © 4088
JIN, LG T A A € 1 7 BB, i CCK-8 A 32
BN WO, It sl R 25 B e 1 CCK-8 17 A
eSS

21 AL 98 7= (apoptosis ) 42 40 H X BRI 1) A= B g 2R o)
PGS BT S 0 AR AL B R AR5 40 7= A B 25 P A8 Ak

B 56

FIBET -1 FE . 20 (cell cyele) 2807 G S .G, M
114 4B BEFIE BUHT Y DNA B2 40 i 4 240 58 ) 3 A o 4 i
JAIAEEAE Go/S il Go/M B FE45 W A~ BRI A3, BT LAMRE R 97 T DA
I v 4 6 P 200 T 59, LD 200 i J0 34 v DNA B Bl B
YA A3k T LAS AP T o ARBRR R IR], A TR A 41 A
FRUAT A Hoh S A A0 A1

ARSI A I AT ARG I 245 SR I 7 IR T 30 min )
AN T A (13.29+1.07)% , B4l Yl iGIr I T2 R N
(39.50+2.80) % , 55 XF HEZH AH EL R TR BH g 34 0, 2% BA R Je%
A7 A SE 3 3 SRR IRATS T LSE 20 1755 Daudi 20 M 98 1SR 0 i 40
oA A 2 B A 1%k (87.40+3.17) % , 326 T RSN
FRS7 IS BB A YT AL, 2 BRI JERN AT REAS DI ) 3L T 5
WA Daudi 4HHEH T, JE ARSI 5 s R R AT 7 A Go/ G
1 . Go/M 120 s 22 | S HH AN s /D | 3% BRI N AT RE A% i
25 Daudi 21 A 20 AR HE 48 Daudi 4 3558 57 FH T Go/G 1A .
Go/M 31, 181 PR S B, 920> DIN A A2 S T4 1) 200 L e 5 38
20 Go/G 301 41 e FH (el k2>, S J1 401 e 348 22, 3 B S5 7 S T
AEAZKE Daudi 4 3 5 BELISTAE S 37, AT sl /0240 43 284, 41 i)
Daudi 40 {3451 5 MBS 2H Go/G W4 B o5 7 0 e /b, S 11
I Go/M AT 5 43 Lo ekt FR AL I AT 22 5% , R W 4
I S T S 2 Daudi 20 3 A RECR I T A B R
JER ] AT TP S R FFT I A A S e BB R N BT
FE A P AN T30 Daudi 414K

4 #ig

0 7 AT I S 0 VR, T R S A R
Daudi 4G F T, FOR -5 8 8 A A T A I 22 R, %
P T S 7 A 7 0o S T S A O RT3 S 0 SR, it R
IRTT RN VR IR YT 25 W B R AL TR I R K . 15
PR TR0 6L 3T SEL 4 T S ST AT S 3 SR 4T 1 o
A K AL 2 — BT A A LR i itk — o I
AR

2% 3 ik (References)

[1] Wu Z, Zhuo Z, Cai D, et al. An induction heating device using planar
coil with high amplitude alternating magnetic fields for magnetic hyper-
thermia[J]. Technol Health Care, 2015, 23(Suppl 2): 203-209.

[2] Patil R M, Thorat N D, Shete P B, et al. In vitro, hyperthermia with im-
proved colloidal stability and enhanced SAR of magnetic core/shell
nanostructures|J]. Materials Science & Engineering C Materials for Bio-
logical Applications, 2016, 59: 702-7009.

[3] Zhao L, Yang B, Wang Y, et al. Thermochemotherapy mediated by nov-
el solar—planet structured magnetic nanocomposites for glioma treatment
[J]. Journal of Nanoscience & Nanotechnology, 2012, 12(2): 1024-1031.

(4] VG, XUB, Mk, 45 BN PYTIRCE BT IR S DA R K
I FRAREEL) ). B P BEaf it S, 2014, 14(1): 132-135.

Shi Yingrui, Liu Jia, Yang Pei, et al. Clinical observation on the
magnetic  induction therapy combined with radiotherapy in the

treatment of recurrent cervical lymph nodes[J]. Progress in Modern



#4254 2017,35(23)

2,

Biomedicine, 2014, 14(1): 132-135.

[5] B2k 25 . REIENPYT IR ARALEUINRE 16 04 BRI . Al BR 220,
2016, 38(2): 156-157.
Yang Jijun. Nursing care of 16 cases of soft tissue tumors treated by
magnetic induction thermotherapy[J]. Fujian Medical Journal, 2016, 38
(2): 156-157.

[6] BHLLEL, PME . BTIBS ST SR IR U14 (52 M BiE 5
[J]. BUCHPIELE A 4R, 2014, 23(12): 1267-1269.
Yang Hongxia, Sun Qian. Study on influence of hyperthermia combined
with Aidi injection on cervical cancer Ul4 in mice[J]. Modern Journal
of Integrated Traditional Chinese and Western Medicine, 2014, 23(12):
1267-1269.

[7] W4t . 38 TESHRIDE 5 A i R TR T I I AR BELIG RIS 1.
FREEEAR, 2012, 27(10): 1239-1240.
Pan Jinhua. Clinical research on Aidi injection combined with external
high frequency thermotherapy for the treatment of malignant bowel
obstruction[J]. China Journal Of Chinese Medicine, 2012, 27(10): 1239-
1240.

[8] Mantso T, Goussetis G, Franco R, et al. Effects of hyperthermia as a

SCIENCE & TECHNOLOGY REVIEW

mitigation strategy in DNA damage—based cancer therapies|J]. Seminars
in Cancer Biology, 2016(37/38): 96-105.

[9] BTG, IR . ik CUJR AT A R Y 7 D7 i RO WFTEEJE (D). Th H A
BREEREZEAR, 2017, 31(1): 47-49.
Lu Xiaoguang, Li Liya. Recent advances in new physical therapies for
lymphomalJ]. Journal of China-Japan Friendship Hospital, 2017, 31(1):
47-49.

[10] Wang H, Zhang L, Shi Y, et al. Abscopal antitumor immune effects of
magnet—mediated hyperthermia at a high therapeutic temperature on
Walker—256 carcinosarcomas in rats[J]. Oncology Letters, 2014, 7(3):
764.

[11] Kim H S, Lee E H, Ko S R, et al. Effects of ginsenosides Rg3 and
Rh2 on the proliferation of prostate cancer cells[]J]. Archives of Phar-
macal Research, 2004, 27(4): 429-435.

[12] T3k, & SCE, e . S5l SR 25 AT FH A i PRI FH I FE AL B
[J1. 2525106 RAFSE, 2012, 20(1): 48-51.

Xu Jie, Ju Wenzheng, Tan Hengshan. General situation of
pharmacological action and clinical application of Addie injection[]].

Pharmaceutical and Clinical Research, 2012, 20(1): 48-51.

Studies on effects of magnetic—mediated hyperthermia with Aidi
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Abstract To investigate the effects of magnetic—mediated hyperthermia(MMH) in combination with Aidi injection on human lymphoma

Daudi cells in vitro, the biocompatibility and temperature rising behavior of selected magnetic media are studied . Then cell proliferation in

culture is studied in human lymphoma Daudi cell lines exposed to MMH and Aidi separately and in combination. The cell apoptosis and

cycle of Daudi cells are analyzed by flow cytometry. Theoretical calculations indicate that the biocompatibility of MMH magnetic media is

satisffactory. In vivo experiments it also generates heat effectively. The survival rate of Daudi cells exposed to MMH (300 kHz, 40 Gs, 30
min) is (78.48+0.95)%, but significantly decreases to (9.25+2.05)% (P<0.01) when being exposed to the combination of MMH and Aidi.

MMH in combination with Aidi can promote Daudi cells apoptosis, but the change in cell cycle is not obvious. The MMH magnetic media is

feasible to Daudi cells in vitro. MMH alone could induce apoptosis of Daudi cells and significantly enhance anti—tumor effect with Aidi

injection.

Keywords magnetic—mediated hyperthermia; Aidi injection; human lymphoma Daudi cells; CCK-8; flow cytometer; apoptosis; cell cycle
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