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Effect of triptolide-loaded exosomes on prostate cancer model mice

ZENG Can, WANG Kebing” , CAO Shijin
(Urology ,Shenzhen Nanshan District Shekou People’ s Hospital, Shenzhen 518067, China)

[ Abstract]  Objective To study the effect of triptolide-loaded exosomes in prostate cancer model mice. Methods
A mouse model of prostate cancer was established and three groups of mice were prepared: control, TPL and exo-TPL
groups. The MTT method was used to observe inhibition of cell proliferation. gPCR was used to detect the expression of NF-
kB and p53. On the 8", 11", 15" and 18" day after model induction, mice were administered TPL or exo-TPL. The
volume and mass of tumors were observed and the survival time was recorded. The blood concentration and tissue
distribution of triptolide were observed in the different groups. Results Compared with the TPL group, the inhibition of
RM-1 prostate cancer cell proliferation was significantly increased in the exo-TPL nanoparticle group. The mRNA level of
NF-kB was significantly decreased, while that of p53 was significantly increased. The tumor volume and mass in the exo-
TPL nanoparticle group were significantly smaller than those in the TPL group, and the survival time was prolonged.
Compared with the TPL group, the exo-TPL nanoparticle group maintained higher concentrations of triptolide in blood and
tissue. Conclusions Compared with TPL treatment, exo-TPL was more effective at suppressing prostate cancer.
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e A L il P, 75 o Hd b AT o A 1 ' Ak
(exosome ) 72 HA YK K /NI /INEE , A A D\ 1
U ARG 2 R G P B H AT AR
AW R PSS 3200 NK 40 23 W 69 S M AR AE g
T HER B2k, i) % 2R TPL B9 95 K AL exo-
TPL, % exo-TPL #F A7 RAF 431, I-0F 58 Xt p53 .,
NF-kB {5 S48 W52 0, DL il 510 A 98 B2 A ) /)N
FURBLAL YT &%, 38 3 A 5T L # exo-TPL 4 K A X
TPL 275 HA U 5 3 830 1 FH 2 75 0 i 510 1 93 4
LIRS R /N BB ()1 PRI T 3L F TPL, ASHF5E R
TPL A4l AR 1o FH 4 Ji 7 45k, th A iy 51) i g 45 B e
(TRT SR BB L 25

1 #RFnrE

1.1 EIezhiy

T4 10 H 2~ 4 JA, AT 15~20 g 1) SPF
HEPE SCID #R R, 5290 B | AR 4 R sL s sh ) b
DT FR [ SCXK (#)2016-00417 [ SYXK ()
2017-0119 ], sh¥ L8 58 (12 BRZ IR T R L
D 11N ER 2 B B 4L (20190801 -02) , %] T 3R
JE0
1.2 FEHA

TFNHEHR Z I B sigma 2> H), RM-1 /N AT 41
H g 20 AR I ) R B 4B P
1.3 XWHE
1.3.1 Nk-exo B FIbRGEY % E

FH/NGUE 40 MRl NK B9 RD T 408, R FH 15 93
NK i A9 7 2 KRG 7= NK 418, NK £ 4 g
1% 2 A H R R AE | N 3k CD16, ARk
CD3, F 5 alifb A0 W A ) 7 5 R 1A 1 8 0 1
. I BCA Jyikkaiml sh i) B F i, B DLS
T AN IAA R AR RN zeta FRLE 385 5 H A WL < 4l
LB I IR K /N, T RT-PCR 3BT NK S U5 1 71 Wb
PRFPAE S MIRNAS , JERANRBASKE F NK 41,
1.3.2  exo-TPL GAKHi il 4

FIF 44 A1 58 J5 1Y exosome , F} PBS & )5,
TINASERE ) TPL, >R FH B % il 48 exo-TPL & & 4
KL, HL AR S5 HL 400V, HLZS 125 wF,4 mm HL
FEARUEAT R A B0 B 0 i e U 2 B U
A FIEAERE S 25 A B A R L R A R Rk
WA (1, AR R V2 VR B0 IR A2 exo-TPL 44
KRR 2 M B % HPLC 35 %E exo-TPL 4
KA RS MR 21 B
1.3.3 MTT ¥

Yo An a3 FP T 96 FLAR , AL 100 wL, 40 %2y

1105 B35 24 b, Bxd BRAUIA A 3R AN,
il 3 4143545 F exo-TPL 44K kL TPL 125 144K
RAkLERFE 24 h 48 h, 7 135, PBS Ji5 ve4n it 5 in
A MTT 20 wL FIJC I3 855 75 55 80 wL,37°C W H
4 h, BE.O05 LW, BLINA DMSO 150 pL, ER
IR PARHEIR Y 10 min, HEEFRSCRI 570 nm Ak A0
B, R ARG MM AETE R, AT
HMIAR (%) = (5250 2H WO BE R/ 0 REZH IO BEAE))
x100%
1.3.4 ¢PCR

Fi2 B RNA $2 U0 S AN i () RNA, FH %%
Ah/ AT WA FEEEE T E A0 RNA B, $4c ]
TaKaRa J2 #% 5% i85 & PrimeScripttm RT reagent Kit
with gDNA Eraser Ut B 45 17 ;2 5% 5%, & B cDNA,
PIR % s 19 B 1) cDNA 4R 4% fE TaKaRa SYBR
Premix Ex Taq Il W] 517 PCR, BRARWEEEM H
TKOTMTY 3G P= W 5t o BAE o B T Ok g 2744
e, o Co fEA 3 PR R A 8 000 30 0 0 2R 8%, T
ACt AR H A C {5 40 B4l B iy 3 H
B CtIE=Z 2%, S19F50 8 GAPDH ( L5 |4 57 -
ACCACAGTCCATGCCATCAC-3"; F il ¥ 5°-
TCCACCACCCTGTTGCTGTA-3" ) ; p53 ( L 51 %W
5’ -CAGCCAAGTCTGTGCTTGCAC-3" ; FifF5|4) 5° -
CTATGTCGAAAAGTGTTTCTGTCATC-3 *); NF-kB
( F¥51% 5° -AGTTGAGGGGACTTTCCCAGGC-3” ;
TWs14¥ 57 -GCCTGGGAAAGTCCCCTCAACT-3" )
1.3.5  BUGIBRIEERSAT/IN UL Y () 4

WCAE R TR RM-1 /0N BRI 510 B s 4 1L, 4400
BUGEC MR E R 1107 /mL 7 20 M2 0, 300 T/
A 2 o B /N 200 WL, X REZHE /)N B
FhAERA A R K, A /)N BB ke A TPL 1
exo-TPL 4Kk, 25 YKL R % REZH | W2 g {4
TR /NFI N BRAF G s [
1.3.6 —IEH

L5 21 /)N BRUTE ik 24 0 2 v 1Y) B R B L IR
B ROKFNE RS
1.3.7  248%F WA RZisss o

/NN T 5T exo-TPL 44K kL TPL, 15 A [7]
I T e BBt A, VB3 ( LC-MS) 43 A I vh 24
YIRS TR BR 2 9 KR B BT R A e T . BN R
B B ADAE , FER VRS T OREE 21, H LC-MS
Rl #5248 B L 259 & 1, SR ST 2R 2 9 KRR
RN ALHZ 5
1.4 SFitZEAHZE

SEYEE R 5 e hn i 2 (& 25 ) TR, 41
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] FL AR AT T 22 55 MRG58 5 SR FH B IR 2R T 25 4%
Mr,P<0.05 £R2ZHF A5 2%E L, R SPSS
16. 0 ST #5011,

2 #R

exo-TPL 20k 41 B % &
FH/IN BV 40 M R NK B BT 40 0, SR 1 3% 3%
NK 20 (%) 5 i R B 3% NK 40, NK 280 20 40 it
IS AT A LR RRAE PR AR 2 S 3R I A I A 5
[BIE , RN R 3 — RiAR R /N 100 nm, qPCR 5%
55 B NK R U5 (14 1 3 4 Rl 57 1) MIRNAS 55 36
Ik IEBANIMASE B ONK 4088, ) 4l 1k Fn % 2 e
i exosome, i PBS T &5, A% &A1Y TPL, >k
HL VL 2515 3] exo-TPL & A4 KL, I FH A =
SRR 1, 55 A 8 A R 0 IR I 5E exo-TPL
gRbiR Ry E A B AR R E Al ik 2.01%,
32N 60. 42% ., exo-TPL QAL BEIRTE 4 h
ZJa ik B e KB 2532 R 65.00%
2.2 APEIEEIDH R L

FH 10 ng/mL . 40 ng/mlL il 80 ng/mL fY 75/ Bk
HZ 58 RM-1 /)N BUAT 51 IR 40 24 h i1 48
h, MTT 25 528, TPL 4168 HH &4 %1 RM-1 /)N AT
S0 g 200 B P S L, LA o A P B 2 2 W vk RN A
FEASF [60] 49 38 o 52 5] 2 A0 B ) 4 5 A 36 0, exo-
TPL AR ZH X RM-1 7 BT 21 R 96 20 J 7 38 10
RS ET TPL4, W&k 1,
2.3 NF-«B # p53 RikKFELLE

qPCR 45 75,80 ng/mL AN X FH
RM-1 /)N B8 B e 40 B2 48 b, 55 %5 FRZH A L, TPL
ZHH exo-TPL 444K 2H , RM-1 /)N BURT 51 Ji 98 20 i 4
NF-kB mRNA F k7K V3 8 EFEL, 5 TPL 414
I, exo-TPL 4} K ki 4] NF-kB mRNA ik /K i &
WA, 5%t FRZHAH I, TPL ZHF1 exo-TPL 44 KA 20
RM-1 /)N BRI 51 AR 988 40 I Y pS3 mRNA 357K -1
BETE, 5 TPL A, exo-TPL 49Kk 4H p53

2.1

mRNA FiRAF-BETHRE, W2,

HIZEC S R BN ,80 ng/mL B ABEH RIFE
RM-1 /N GURT 81 Ji 98 40 it 48 b, 5 6 BEZHAH Eb , TPL
ZHN exo-TPL 4K K0 2H , RM-1 /N LR 2 gt 9 240 it )
NF-kB mRNA ik KP4 8 ZE FEAK, 5 TPL 414
I, exo-TPL 40K H74H NF-kB mRNA ik /K g 2
MeAi, S5XTIR4IAH L, TPL 41 F1 exo-TPL 44 K ki 4 ,
RM-1 /N AT S 9 20 L ) pS3 mRNA ik 7K -3
WEFE ., 5 TPL 4AH L, exo-TPL 44K K 4 p53
mRNA FikK V- E TR, WK 1,

2.4 TEINR—BEEFENE

5 1x107/mL ¥ EE A RM-1 /)N BRURT 1) 5% 967 20 i
200 wL R F/NERAT MR B3 K il 48 T 4 B9 /D
FRABEAY IZEFNEE 8 KIF UG, 437 R #i bk 1 5 TPL
5 exo-TPL ZKHL, 45 255510 0. 7 mg/kg, XFHAZH
BRI S A A LKk, B AE 1~2 R,
szl 2, XRRAL/N BRSO s>, 5
X HRZAAR LG, TPL 41 F1 exo-TPL 44 K ki 40 /) BRUKS #i
T,

2.5 AEATE/NBMEX/NITLE

g2l 2 JE e, 0 S b I i i A R i i
5% BRI A EE , TPL 2 Al exo-TPL 44 2K 7 21 fith 923 44
AR B /N exo-TPL 20K Fir 2H fidygg AR FH
MR B/NT TPL 4, W33,

2.6 AEATEE/NRETFHEXT L

X HEZE /N B B e A AR 0 R (16.6£2. 1)
d, 5XTRELUA H, TPL 41 F exo-TPL 49 K7 41 /)N B
T8 ar 968 A= A I RS 43 3 R (23.8+2.3) d FlI
(27.4+2.2) d, exo-TPL 44K 2H -3 far 98 A= A7 48]
KFTPLA, k4,

2.7 MBEHHEWRE

TE/NEUR N 5T exo-TPL 99K L TPL, 4525 )5
557 R 14 RIBUMAE , FW BT (LC-MS) 43 #7 1
W TR SR R 05 1 DR 2828 A0 KR R 470 I fi

R I TN AR AL

Table 1 Comparison of cell proliferation inhibition rate

21 55 24 h 48 h
Groups 10 ng/mL 40 ng/mL 80 ng/mL 10 ng/mL 40 ng/mL 80 ng/mL
i HE ]
. i 0 0 0 0 0 0
Control group
TPL 41
15.11£2.21 25.25+2. 16 41.56+3.57 21.82+2.04 42.17+2. 67 50.33+3. 12
TPL group
exo-TPL KA1 41 . N N . N N
30.21+2.32° 40.33+2.74 62.17+3. 61 41.94+2.95 63.66+3. 18" 83.64+3.45"°

exo-TPL Nanoparticle group

.45 TPLAIMILL, " P<0.05,
Note.Compared with TPL group, * P< 0.05.
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A1, W5,
2.8 BABRRALAHHER

52 2 G UM 2R B AT TR TR 5%
TFRBRIEELLZY, H LC-MS K 4545 F 41 2L A e
RS, ORI R A GOR R AR N AL 0 i
INRASHBTF AR R G EMES R LE 6,

3 itig

RS s o L b, 30192 W IR M, 2980 75%
(1 R E IS I C R E R ) sl 0], O HoR AR 3k

R 2 NF-«B Ml p53 FikKF
Table 2 Comparison of NF-kB and p53 expression levels

415

2ivill NF-kB p33

Groups

i BE 4]

HPARAL 1.010. 19 1..0£0.20
Control group

TPL 41 # #
IPL woup 0. 66x0. 10 1.310.21
-TPL 43 Aks4

exo WAKLAL 0.44+0. 15** 1.620. 19%*

exo-TPL Nanoparticle group

.5 TPL ML, * P< 0. 05; S IRAIALL, " P< 0.05, T,
Note. Compared with TPL group, * P < 0.05. Compared with control
group, *P< 0.05.The same as below.

exo-TPL 49Kk 41
XA TPL#4l  exo-TPL Nanoparticle
Control group TPL group Group

NF-KB | @EEEED mwm—" s

P53 | s w——— e—

GAPDH

X 3 28 MR 1, e AR Oy 2 BB M T B AR
i, REFH R LR 2 W IS,
TSR A AF 48 A 158 46 9 00 47 i 510 B 98 25 il
FERGRIGIT , (A 2 A i AR R n kgt e,
AE R R B BRI 1 G B TR 7 IS B R 8, N iy 1) A
I BB 2R A M2 1 L7l . PROSTVAC #E Al IR

Fz3 NEUME R

Table 3 Mouse tumor volume and mass

245 SRR (mm? ) iR B (g)
Groups Tumor volume Tumor mass
pugiiit

TR 313.43+31. 12 0.70+0. 13

Control group
TPL 4 . .
TPL aroup 211. 04£34. 66 0.37+0. 13
sxo-TPL 4 KA 41 .
exo-TPL 2K 169.22+23.55"*  0.3120. 14**

exo-TPL Nanoparticle group

F4 NEUE

Table 4 Survival time of mice

205 AAFIE] (d)
Groups Survival time
TR Z
ki 16.6£2. 1
Control group
TPL 4 M
TPL group 23.8+2.3

exo-TPL Zh K47 2H

#®
exo-TPL Nanoparticle group 27.4%2.2

RS5 MK HAYIRE

Table 5 drug concentration in blood

20
° 2 Yk BE
s 810 s S16 WE(M;’/.L)
5 Sos § ? ZH 51 Concentration
e R 8 - —
% £ 06 ® 31-2 Groups EWIDN %14 K
® 5o, Z 208 Day 7 Day 14
@ 2 o F
F5,, 2 304 it HE 4 0 0
z 900 umao 0 Control group
4 gpms TPLAL  exo-TPL T X4 TPL#  exo-TPL
< CIomml TPL group Z}’(;&ﬁ?ﬂ Control  TPL group 2N KHKiZH TPL 44 0. 04=0. 01 0. 06+0. 01
group exo-TPL group exo-TPL D . . +0U. . +0.
ganopzlmclc Nanoparticle TPL group
roup Group g
-TPL 4 &4 )
exo-TPL GVAHLL 0. 09£0. 01 * 0. 120,01 *
1 NF-«B #l p53 M F5EKE R exo-TPL Nanoparticle group
L E 4] *
Figure 1 Comparison of NF-kB and p53 protein expression levels i TPL AL t?’ P<0.05. .
Note. Compared with TPL group, * P<0. 05.
®6 HARPRAZUMGTEI
Table 6 Tissue distribution of triptolide
. HZ5 H (ng/g) Tissue content
ZHH N o
Grouns Ji¥ Jigt H I Jii
P Liver Spleen Kidney Heart Brain
XFHEZH Control group 0 0 0 0 0
TPL 4 TPL group 0.18+0. 12 0.16+0. 05 0.12+0. 02 0.18+0.05 0.12+0.03  0.12+0.04
exo-TPL K474 exo-TPL Nanoparticle group 0.34+0.02" 0.32+0.03 " 0.25+0.02" 0.24+0.07 " 0.31£0.06" 0.21£0.07 "

.5 TPL UM, * P<0.05,
Note. Compared with TPL group, * P<0. 05.
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T WERER 7 AT 52 o, TR AT 2l 26 2k i 471 AR
S REETL I ) s i S G AR A1 5 37 A A 2 fR 4
JHELPZE T R ] % PR A 5 TR 4 R STV A 79 9 28 g 4710 R
RS M BT R 0 K E 1 HEA TR PN AR S, 45 SR
WX SO 1 6 A 8 B AN A — o R S R
YERYS (BB SBE 1R T SR A AR BEAR, A I 45
E% NOPSLY/E NNy Rre | S ER 7T

TENHEH £ (triptolide, TPL) J2AE 4 258 4y
ER EZ Y Ny, A PUR UM TR, H 5
FIVE FHBR ) LA I IR A Y 5 B0 LR A7 ik 2 4
BT ANIMA (exosome ) F2 ELA YK KNI IR /1N
B EIAR D T, 2 A R 9 K 2 25 &R 4 b I LT
SRR AR R RN S SRR A AR A
YL (NK) 3 W i AR WA AE R TPL B A8, il 2887
R TPL 44K K7 (i 4% A exo-TPL) , X} exo-TPL #EAT
FAE, IFHFIE HXT p53 \NF-kB 55 AR M52 0, L
JOGT IS 51 i 9 2 20 5 00 B8 AL 1 /0N BB TR (%) 97 K
AHFFEA TPL [ PR FH #h 88T S0 ek, ok 115 371 AR
I S IR IR YT AR BT A 25 )

ARFFELE R B, exo-TPL 44K ki 2 %) RM-1 7]\
SECHIT 271 Jit s &40 Ly 5 400 o) A P it v 3 P 188 o A
Ve FH B T0] B9 2B T 1455 . exo-TPL 44K K7 2H %) TPL
AT FRE R, A2 VE FH T RM-1 /)N BUT 2] 98 40 S
55 TPL AR b, AT LA™ A= 58 56 174910 1) Firb 722 200 it 184 B
MIFER ., NF-kB HA ¥ SR IETIRe, | iz 2 50k
P4 7 S8R 98 0 2 17 O 2 55 g A & A RN kR
SEES RPN, 5 TPL A L, exo-TPL 4K KiZH NF-kB
mRNA FRik7KF- B A, p53 VR —FhEZE A
JEIER SR A R R IR OE Y . 5 TPL 4
Ft , exo-TPL 44K F72H p53 mRNA 3 ik /K F g 3 T+
o S5 2 2 JRJE, R e Je e AR AR B
exo-TPL 4} K K7 21 i Jg 4 R & B 2. /N F TPL
RS TPL 4 AL, exo-TPL 44K ki 4H vl LA 4
ATl i 50 A B T R AR O FL AT DA B S
frJR/INERU AR A TE] , 2H 2R A 25 6 TPL 78
N ST i - R AR N E R AR S I 7 (I o
EUAFREENZESR M, 5 TPL 44 L, exo-
TPL 44K 2H 1 78 10 38 A0 2H 40 (5 B g Tk
Al LG I R AR 230

25 Tk AHIE 5 5 1A R /N B T SR AR AR
RIER, 5 TPL ZHAH L, exo-TPL 40K K04 n] LLy= 4
B A bR AV . ASBIFSE A TPL A I PR
FHFR R AU,, , R 115 50 B s S5 e 988 ER) 96 7 B AL
IMEBEZ W)

S 3k
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