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Effects of tanshinone IIA on the Activity and growth of Echinococcus multilocularis protoscoleces in
vitro

PENG Yan'.JIA Yunchao',ZUO Yichengl ,.DUO Xiaoyongl ,ZHANG Sl’ll_]le2 (1. School of Medicine ,
Shihezi University s Shihezi 832000, Xinjiang s China ; 2. Department of Hepatobiliary Surgery sthe First Affiliated
Hospital of Medical College of Shihezi University) ™™

Objective  To investigate the effects of tanshinonellA on the activity and growth of Echinococcus
multilocularis protoscoleces in vitro. Methods The protoscoleces were extracting from girbil and cultured in vitro for
3 days,and then co-cultured with 250,500, 1000 mol/L tanshinone ITA for 7days, by using DMEM as a blank control
group and DMSQ as solvent control group. The morphology,activity of protoscoleces were observed through a microscope
(The active protoscoleces did not stain by eosin) sand the survival rate was calculated. The ROS were tested by a Reactive
Oxygen Species (ROS) test kit after 24 hours. Test the expression of apoptosisrelated proteins Bel-2,Bax and Caspase-3
protein in each group by western blotting after 2 days. Scanning electron microscope was used to observe the surface
microstructure of protoscoleces after 2 days. The protoscoleces were co-cultured with rat hepatoma cells for 8-9 weeks to
form E. multilocularis vesicles, The vesicles were co-cultured with blank control group, solvent control group,and 250,
500,1000 mol/L tanshinone IIA groups for 2 days,and the micros-tructure of The germinal layer of vesicles was observed
by scanning electron microscope. Results Tanshinone IIA at concentrations of 250,500,and 1000 mol/L changed the

morphology and structure of protoscoleces,blurred the larvae and increased the red staining rate,and inhibited the activity
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of protoscoleces. After co-cultured for 2 days, the viability ofprotoscoleces inthe blank control group was 100% and the
viability ofprotoscoleces in the solvent control group was (98.5340. 503) % , the viability ofprotoscoleces in 250,500 and
1000 pmol /L groups were (81.00+3.606) % ,(63. 97+3.275) % and (37.07£3.296)% (F=298.1,P<C0.05). On
day 7, the viability ofprotoscoleces in blank control group and solvent control groupwere (98. 33=40.577) % and (93. 90+
0.529) % .and than in the 250 and 500 pmol /L groups were (51. 6747, 638) % .(9.3746.075) % .respectively,which
were significantly lower than those in the control group (P <C0. 05). The 1000 pmol/L tanshinone IIA group had the
strongest killing effect, and all protoscoleces died. After co-cultured for 24 hours, the ROS was significantly higher in
protoscoleces than control group. After co-cultured for 2 days,Bcl-2 expression decreased as the concentration of the drug
increase, while Bax and Caspase-3 increased (P <Z 0. 05 for all). Scanning electron microscope showed that the
microstructure of prot-oscoleces were damaged to varying degrees or even ruptured, while the structure of protoscoleces
were normal in the blank control group and the solvent control group. After 2 days of co-culture with different
concentrations of tanshinone IIA, the microstructure of the germinal layer cells of vesicles were observed by scanning
electron microscope show that the germinal layer cells were exfoliated and ruptured to varying degrees. The germinal
layer cells in the blank and the solvent control group had complete envelope, full shape,and a large number of small
Conclusion Tanshinone ITA inhibited the activity and growth of the E. multilocularis protoscoleces

germinal vesicles.

in vitro, this inhibitory effect may be related to tanshinone IIA breaking the balance of the antioxidant defense system of
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protoscoleces,inducing cell apoptosis and inhibiting the growth of germinal layer cells.

[Key words]

% 5§k W5 Calveolar echinococcosiss AE) & —
Tt 5 3 27 AR O 4 3K B A i T8 Y B IRk e ik ] P
REfAehEY . AE BE G, 910 H 7 10 4F
KUk EASAWBARY . Bl AE BN RIA
IT AR ZEBRE SIS O A K2 W IR 1 5
B 1M G 5 900 F AR 2R . W R AE
20 A A D R e I 24 0 R A s A K R
FHME 258 2551 B A R KR FLAFTE 2590 10
TE W WS AT L R AR ) A ) B, ™ B AR AE 3R
T DR R A A RS B RN BT AE 259,

RN O — Rl A TG EE H 5 AR R RE IR
JT 25 VR MK 9 v R L S g i S 0 4
JgE T . FFZ A IIA(TanshinonellA, TanIIA) 4 i
YIPE S A G B R )2 R R TR
Jr O A B . A IR R P S A B
APCRWE D BT AL EREN Y. KRR BN,
FHZR TIA FA Bt s £ F L R 3 2 0 il i e
240 M8 B A R A R T S L AR 5 UL AE AR S
FFHZ TTA 5 Z ps ik o) )i S 1 3 35 5% W 259
W 2R 22 B BBk e I Sk A5 0 Pk S AR B2 e, DI Oy
AE B 8 RSP0 YT . TR S TR &2 & K 259 Y
BT SRR

M5 7TE

1 ##
1.1 4. mfeR % pikkELd KN RET

BrEmAEE R AR KR L . 2 5 R ) SRSk 1 B E
A2 J T AR AR RO B . R B i 40 CH4-TT-E-
CHMW T Lty & B A=Y RHECA R A F .

Echinococcus multilocularis ; protoscoleces ; tanshinone 1A ;apoptosis

1.2 EZXAL5ME S22 ITA(TanshinonellA,
TanIIA) 7 M40 7 157 & A1 DMSO 1 § Solarbio
(A5 27l DMEM W H 2 [# Life-Gibeo 22 F) ; Bel-2
(ab196495) F Caspase-3 (ab184787) W H 3 [ abcam
/AT s Bax (#2772) fl GAPDH ( # 5174) iy [ 26 [
CST AW, SUB010 H#i LB R H A H 3 A w477,

2 HiE

2.1 2 5BRMRITHRERMIESR SHH
5 S A sk SR O HE 4l 2 B ek ek ISk Y L o8
EEFRERI A TRERE.

2.2 FFABMIAZREE FISE HA BRTHE R
B, I DMSO ¥ f# P30 TTA #3oK 8 7 # w4
FEVRS) L F 58 45 15 37 5K L B H A5 W B, DMSO ¢
WA 0.1%.

2.3 FAABIAL % Gk ¥R kT LB HKE
I 43 Ry 25 6 B P R X R ZH (DMSO ¥R B R
it 0. 1%) F#FZ R 11A250,500,1000 pmol/L 20, H]
AN HEAT R 32 LN 5 ml JEFRWAN 5 000 4> J5L 3k
LA FRAE R R SR 7 AL AR BR R Sk T A
RGN RS - RAR S5 P N T A I S S
LT YR () = Bl e 21 10 Ji 3 35 850/ i3k 5 B 80 X
100% . BELTTEMER VD) =1— Bk WL e K (%),
2.4 R ROS #eml AL B 4 ¥ PF B B TTA
HEEFR 24 h J5 ] PBS BER 3 ¥, W Bk PBS; 2GR £
R 15 1 a0 U B A R S A 4 D Sk T
T 37 CHEIRA T E 30 min, PBS ¥t 3 ¥, 5606 B
BEWLEE A A R k1 ROS K-,

2.5 Bax.Bcl-2.Caspase-3 M & X Western blot



POE OB R AW F A&

Journal of Pathogen Biology

2023 4F 06 A 5 18 &% 06
Jun. 2023, Vol. 18,No. 06

. FEB0E A AEH 48 h J5 1 PBS 1 Uk 4% 41 )5 3k 4y
3WGERBUR LAY M B . & SDS-PAGE HL ik J5 18 5%
B, TBST (% 5 % AR W5 4 8 I B 2 h, VeV A
AR —$C (Pt Bl GAPDH, Bax,Bel-2 #1251 ¢ 1000
i B, Pt Bl Caspase-3 1 ¢ 2000 Fi ) .4 CHEIK 07
H 16 h PEBE(TBST ) 3 ¥ BHK 5 min iIIA 9t
(1 : 20000 FBERY L EH 5 1gG) L #ERBEHE 1 h,PBS
VRS 3 U I N3 i R (R ALBIRIRAD LA
A5 L M A N B Y 3R 35 Image-] 34 Ab 3
St MG K BE (AL THAL A 1 A AR X Rk g

2.6 BERHEHEILER KT KRB AR ELERE DML
# o 5P A $E55 3% 48 h R ESL B M5 112
M TTA L5555 48 h J5 (19283 5tk 5 K BUF 98 40 g
FEREFE 8~9 JH A K R ) H PBS WUk 3 WKL AR S
min; fF 5k R B E T EP E L 50—
BB E W 4 “C [l %E 24 h,pH7.2.0.1 mol/L PBS &g
MHPER M 3 WL BER 20 min, W BERRZ W T 4 C
JFH 36 14 e B2 1) £ BRI K, B K 20 ming bR AS Bl 5L a5
THRAFE A T [ TR & L mE 4, BT T
E SNt E SUESETA T e R

2.7 “tFSA TARRBRYES 3 WAL ELRH
GraphPad Prism 9. 4. 0 3 {F #4758 1127 504, 45 R LA
VM SRR R 2% (2 £ s) Fon, ZHM LR R E
S 5 25 4 A AL R O 25 0 A CANOVA) ; 24
S 2H 5 X B H 8] e 8k A Dunnett 35, P<<0.05 4
ZRAGIFE L,

g R

1 A5 A SFEIMEFHNSERKYELT R
ROS K5 Mg

250.,500,1000 pmol/L J}Z:Hi TIA 5 Ji 3k 5 $ 1
F¢ 24 ho i ROS W07 120700 &% i sk 39 A7 g 4, ¢
O 1 U T L% 21 DSk Y A B Rk (I8 D, Heor
T IO  , B G S PSR TIA ¥
oo X BRH 2O 3 R A

A FAXMEA B WML C 250 pmol/L FFEH 1TA 4
D 500 pmol/L F}ZE A4l E 1000 pmol/L FFZM1 1A 41
1 RAERSEANLERESSI UA FIMER 240 1Y
£ BRI IR LT ROS 7K F(50X)

A Blank control group B  Solvent control group(DMSO) C
250 pmol/LtanshinonellA D 500pmol/LtanshinonellA  E 1000
pmol/LtanshinonellA

Fig. 1 ROS levels in different concentrations of protoscoleces of

E. multilocularis treated with tanshinone IIA for 24 hours in vitro (50X )

2 ASEUANEMEFHESERKYRLTRE

sk

25 P10 RELEL AN R B B 9% 2 dL RSk T 2 o0 T
28 11 ¢ 222 [5 JV SAV [BRE  /IN 0 HE 370 4 5 RUPAR 300 2% 175 Wi
BUA] 0] DL B S BURL (] 2A . 2B) . AR E ST S
fif] TIA 5 3k 35 4685 9% 2 d.250 pmol/L 41 3k 45 34
S3 SR ANRHR AR D S i U I R Sk T 40 g Bl a3
(# 2C) 3500 pmol/L 20 Ji 3k 15 b B 7Y LE 38 i, s 44
4 TT A AR (8] 2D) 51000 pmol/L 45 3k 35 4 4
SNEIRL /N HES ZE L, SRR AN T AL g 5 DL
ZL Y B0 W B 0 (&l 2E)

A ZEAXEA B OWHAIXE4 C 250 pmol/L FFZEA 1IA 41
D 500 pmol/L #+ZHl IA 4l E 1000 pwmol/L F+Z 1A 21
B2 AERESSHE UAKMER 2 dHNS ERIKY
ELTRE (ROREE,100X)
A Blank control group B Solvent control group(DMSO) C
250 pmol/LtanshinonellA D 500 pmol/LtanshinonellA E 1000
pmol/LtanshinonellA
Fig.2 Morphological of protoscoleces of different concentrations
of E. multilocularis treated with tanshinone IIA for 2 days in vitro
(Eosin staining, 100X )

3 ASE UA X EIMEFHN S HERIKY RS T EE
SEA

AT FE PF S0 TIA kb B 22 B ek i 7 3k 35 7 d
Jei s 0. 100 B ar G a5 Sk T 20 e A O, 15
ST BAE IR FIT I i 2 (B’ 3y, IR 2 d 2
PR BR300 %o B 3% 7 43 03 Ol 100 %6, (98, 53 &
0.503) % ,250,500 I 1000 pmol/L £H £ F Bk i) J5
KW J1 48 1k (81, 00 4= 3. 606) %, (63. 97 &
3.275) % ,(37.0743.296) % (F =298.1,P<C0. 05),
557 d IFAS O B AL RN R X IR A 22 s ek e DSk Yy
W 143 5 K (98. 3340, 577) %, (93. 90 +0. 529) % ,
250 F1 500 pmol /L 2H 2 By 3k 4 )5t 3k 715 0% g 3 0
(51.67+7.638)%.(9.37+6.075)%,1000 pmol/L
HFE L HPE TS (F =330, 5, P<C0. 05), W42 %5 FF
S TTA (49 BE B A8 K 245 By A T A T JEG o Ji 3 7 37
R4 A 3 5
4 A5 UAXNEMEFNSERIKYELTHEX
BEATEAREWZMN

KA e FE FF 2 1A (250,500, 1000 pmol/L) 5
JE kAT R R 2 d J5 R H Western blot &Il T-4H 3¢
BEEFBHEO LR WE 4, FEFFSE TTA RS,
Bel-2 A 2R3k 5 2 i B AR H 3R T 25 [ X B2 (F =
11.15,P<C0. 05) , Bax, caspase-3 #H X} 3¢ 1k £ & ¥ 1%
FHYE T P X B4 (F=11.23,6. 375, P <
0.05), 25 AR I 4 5 7 7 % B8 41 L% 3 26 1 A0 A



* 692 -

T E B R AE M F EE
Journal of Pathogen Biology

2023 4F 06 H 45 18 %45 06
Jun. 2023, Vol. 18,No. 06

Xf ik 2 LG (P >>0.05)

100 =8 lzﬁ.:‘:o.
80
g 60
E J
| 404

5

20

0 L] T T T T T 4

0 1 2 3 4 5 6 7

Time(Days)
-e- Control -= DMSO = 250pmol/L

- 500pmol/L —— 1000umol/L

3 AEKREASE UAFMEREHEERKYERELTE ML
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Fig.5 Scanning electron microscopy was used to observe the surface
microstructure of E. multilocularis protoscoleces after treatment

with different concentrations of tanshinone 1IA for 2 day
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Fig. 6 Scanning electron microscopy was used to observe the
sMicroscopic structure of the germinal layer of E. multilocularis vesicles
after treatment with different concentrations of tanshinone IIA for 2 days
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