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() BBy 40 525045 31 3T 8 Fi % (gian long tong capsule, QLTC) #f % 3 3 8 4% miR—216a—5p/fiF 8 & & BiF 541/
A E B ERE A4 44 1(miR-216a-5p/tumor protein translationally controlled 1/mammalian target of rapamycin complex 1,
miR-216a-5p/TPT1/mTORC1 )15 5 3 B 314 & M 37 7 B2 3 4 (benign prostatic hyperplasia, BPH), 7% # 25 R &k B H AL A xt B
H(SERAR £ K, QLTC 15(56.25 mg/mL) , # (112.50 mg/mL) 7% (225.00 mg/mL) 7] & 41 ,LBSC £ (168.75 mg/mL), 44 5 R,
BHAEEG 1 mLK,2 K, HES5 d, BH KRB &8 2 0k ARSI B ey A B4 CP-H022 Mt o 5 F L b A3 &4
LI AT MR SL 404, HF miR-216a-5p 14 F A AL B & 3k, K TPT1 3 5 38 34T 3¢ B A % ; RT—qPCR 3403 i % 72 BPH A CP-
HO022 28] miR-216a—5p £k &, FWZEF B E QLTC 4 # &y BPH 481 7 miR—216a-5p XA EWZ 7, MR EEH R LHH
N 40 36 78 ik 77 ; CCK-8 340 BPH A A 45 9. 3% 7 ; RT—qPCR 3% 4 Il miR-216a-5p \ TPT1 mRNA & 3 AKF 5 7 K 28 o A A0 7 40
ML T BT UK R B L3 B3 miR-216a-5p 5 TPT1 K931 X % 3t & 35 TPT1 J& , Western blot 34031 BPH 41 ffs #TPT1/
mTORC1 55 @A X 2 FRIAFN, LR HGHIEA 1 ik A4 1y CP-HO022 41 1 miR-216a-5p % ik & T4 (P<0.05);

R 1 QLTC 38 _E 3 miR-216a-5p % 3k & (P<0.05) ; 1R 4% A 5236 45 5 AHfF 5 3% F QLTC (& 7| &) 4 CP-H022 40 j 4T
gy HRAM 2 E QLTC 41 2 403708 > A T3 An(P<0.05),B 40 fi ik B 74 -2(B—cell lymphoma—-2, Bel-2)# 3k FE1K (P<0.05),
Bel-2 % B X & & % % 2 4704K (monoclonal antibody to Bel-2 associated X protein,Bax) .cleaved Caspase—3 ik #& (P<0.05), #
1K miR-216a-5p J&, 5B A 4 4 4% ,QLTC 41 4 fmff g 7E38 58 J8 T (P<0.05) ,Bel-2 &35 F+ 75 (P<0.05) Bax cleaved Caspase-3 F ik
1% (P<0.05) . 5 mimic-NC #1 . %, miR—216a~5p mimic 41 TPT1 %3k & 1% (P<0.05) ;QLTC 4 # & | 41}, TPT1 p-mTORC1 %3k
AR (P<005); 1 5 3k TPT1 G BPH 41 j13% 7 3 #6 3 52 (P<0.05) , B 1= 9 2 (P<0.05),Bel-2 % 3k #+ & (P<0.05) ,Bax cleaved Cas-
pase-3 F ik T (P<0.05), £ QLTC 7 it /% miR-216a-5p T TPT1/mTORC]1 i ¥ , ¥ 7 #7 4] BPH,
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(Abstract] Objective To investigate whether Qianlongtong Capsule (QLTC) can inhibit benign prostatic hyperplasia (BPH) by
regulating the signaling pathway of miR-216a—5p/tumor protein translationally controlled 1/mammalian target of rapamycin complex
1 miR-216a—5p/TPT1/mTORC1) through cell experiments. Methods A total of 25 rats were randomized into control (equal volume
of normal saline), low—(56.25 mg/mL), medium—(112.50 mg/ml), and high—dose (225.00 mg/ml) QLTC, and LBSC groups (168.75 mg/
ml), with five rats in each group. The rats in each group were given corresponding drug 1 mL by gavage, twice a day, for continual
five days. Drug-—containing serum was prepared from rats in each group after anesthesia. According to different experimental
purposes, CP-H022 cells were treated experimentally by five steps, and each part of the experiment was grouped independently.
The comparative study on overexpression and silencing expression of miR-216a-5p, and TPT1 overexpression was performed; RT-
qPCR was used to determine the expression levels of miR-216a—5p in normal and BPH model CP-H022 cells, and observe the
differences of miR-216a-5p expression levels in BPH cells treated with different concentrations of QLTC; cell colony formation
assay was used to examine cell proliferation; CCK-8 was used to test the proliferation of BPH model cells; RT-qPCR was used to
determine the expression levels of miR-216a—5p and TPTImRNA; cell apoptosis was checked by flow cytometry; bioinformatics
analysis and dual luciferase assay were used to verify the targeting relationship between miR -216a -5p and TPTI; after
overexpression of TPT1, Western blot was used to examine the expression of TPT1/mTORC1 signaling pathway related molecules in
BPH cells. Results Compared with the control group, the expression level of miR-216a-5p in CP-HO022 cells in the model group 1
downregulated (P<0.05); different concentrations of QLTC can upregulate the expression of miR-216a—5p; based on the results of
this experiment, QLTC (high—dose) group CP-H022 cells will be selected for subsequent experiments in this study. Compared with
the model group 2, cell proliferation decreased and apoptosis increased in QLTC group 2 (P<005), Bel-2 expression decreased (P<
0.05), and expressions of Bax and cleaved Caspase-3 increased (P<0.05); compared with the model group 4.after knocking down
miR-216a-5p, the QLTC group 4 showed higher cell proliferation and lower apoptosis (P<0.05), increased expression of Bel-2 (P<
005), and decreased expressions of Bax and cleaved Caspase-3 (P<005). Compared with the mimic-NC group, the expression of TPT1
of miR-216a-5p mimic group decreased (P<0.05); after QLTC treatment, the expressions of TPT1 and p-mTORCI1 in cells
decreased (P<0.05); after overexpression of TPT1, the proliferation function of BPH cells was higher (P<0.05), apoptosis was lower (P<
005), Bel-2 expression increased (P<0.05), and expressions of Bax and Cleaved Caspase—3 decreased (P<0.05). Conclusion QLTC can
inhibit benign prostatic hyperplasia by mediating miR—216a-5p to downregulate TPT1 / mTORC1 pathway.

(Keywords] Qianlongtong Capsule; benign prostatic hyperplasia; cell experiment; miR-216a-5p; tumor protein transla-

tionally controlled 1; mammalian target of rapamycin complex 1; signaling pathway

R PERTZ R 4 (benign prostatic hyperplasia,
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—  BUJREIE X 22 (qian long tong capsule, QLTC) HH ¥
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BT HAR) W BE STRIFAR Y5 2248 i R 22 58 T

HIRYT BPH P25 5071 BB IESE QLTC BE
W12l BPH [EBRETHI AR PE 4 IR MR A
PR 4/ INEA: Y ETABRIAER, HIBYT BPH IR AL
250 T BPH R TR IEX (prostate tran-
sition zone , PTZ) F1PRAE J&] ] DX 381 I Jz A JILEF 4k 4
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Jib 953 £ 1 #1342 6 1 (tumor protein translationally
controlled 1, TPT1)FIMFL s HEINE XL EHE
A 1 (mammalian target of rapamycin complex 1,
mTORC1) {55, Al ARl g & A1, SR, 7EBPH
TBITAHEWT ST TPT1 & 7552 miR-216a-5p 845
LI TPT1 2452 5 miR-216a-5p S0P EIVE T
H AT RARA B8 AN QLTC 415 miR-216a~
Sp Va4 Fi 51 R S0 ET 24 240 B 1 59 AU TG 23 7 B
JEIFWFSE, Wt — Ik QLTC REF /T miR-216a-
5p ¥ TPT1/mTORC 5 Z il #x) BPH #EATA%0R
I, LAY R QLTC 422 BPH R4Sk .

| BB %

1.1 sh¥Fndha

25 H SD M REL, 6 & IR 180~220 g,
WA 9 9891l 3 v s 3k S8 s A B R [ LIRS
SCXK (H)2019-0004], 77 H B= 24 K22 55—t &
B B SEga sy O iR gR (IR 25 °CL 1 50%) , 18
45 :2020(K) 034, fFREE kL oK1l
SIHFEAT G SPF LB SR 2K . AHTS
LT i 20 M (DGR TR AE AR A BRA A i
CP-H022)
1.2 FEHYMIKF

QLTC (i1 Hv 1% 24 R 27 57 — B I = o il 57
O, B 0.5 gx40 i/, 5090223 ) ; 5 A1 67 i e
(long bi shu capsule, LBSC) (1 Z =Rk H 25V A BR
A, EZ50ET 7220050356,03 g/f 3t :171004) ; Trizol
I & (G EFEER R RBHE AR 5. 15596026) 5
miRNA 355 SR & . mRNA 3005 St ) & ([
e R 2 A Y RHECA IR A A it . CW2141 |
CW2569);B Ak IR-2(B—cell lymphoma—2,Bel-2) |
Bel-2 Bk X & HH EBEHLA (monoclonal antibody
to Bel-2 associated X protein,Bax) TPT1 A BiiRid
AL HRPARICEMAi b 2P0 126G .293T 41
J Loe—TPT1 (1 Vb 3L 2 2 A Wy BLH AT BRA ] b
AWA43352 AWA47651 A WA43641 AWS0002.HG -
NC002 HG-H0003295) ; cleaved Caspase-3 A (3]
CST A=#y/3w] A5 :#9661);mTORCI i A& | Wi 2 1k
mTORC1 H& (p-mTORC1) (3E [ Abcam 2375
ab134903.ab109268);HRP FRicid Pl IeGHt
TR (R =AY AR A BRAE] 5 :SA00001-2)

APC JHT G & (VLB AE Y AR e 0 A5 B W,
5 :KGA1007) ;miR-216a-5p mimes M inhibitor , ¥
A NTPT1 BRSO R M BOkE (psiCHECK -2—-
TPT1) ZEAE RN TPT1 K XU G BB 15 50k ( psi-
CHECK-2-TPT1-MUT)(_L- ¥t oeA: 9y & 258145 4 R
oA LS  HY-R00451 HY-R00385 HY-R00451) ;
XU 2R WA R & (B AR A R A BR 2
A, t5:E1910),
1.3 FE{EE

28 O CIUR R e (B IR AR TR A ) A
5 : ChemiScope6100) ; LKA (1 E L 5t s— =Rt
HAMRAT, S . DYY-2C) ; BEbRIX (36 EA AL
A R ] #45 . 800TS) ; 966 E i PCR A 20t
PCR #R (35 E ZE 8K © /R BHEL 2 F] |, B . PIKO-
REAL96 SPL0960) ; Hit xC AN AN ( D1 7 & e IR A=)
B RAT], RIS A00-1-1102) ; i (AL 5t
TR A GRAT B A F] |, 7145 . DSZ2000X) .
1.4 BHM0EHNE

¥ 25 HOKBBEHL J Xt L, QLTC ik . =
F, LBSC 41, &40 5 H AR 4 A1 BA AT 0 40 5%
QLTC & H K RS TAIRIR BEIQLTC 259
(B QLTC *h 25 AZEI/KH  QLTCAIL vl
ZH e 439 R 56.25 ,112.50,225.00 mg/mL) ; LBSC
AR T LBSC 253 (B LBSC H 253 AZ= 187K
O BCH AL 168.75 mg/mL 253 s X BRAL K FR4A T 55
PR A R KA T B BRAEHE S 1 mIAR 21K/,
S5 do RUGHEE G 1 h RS L Z A& 21K
BRUBK R , DA 1 = Bl bk B0 2SR ML, JE B 43 B8 IV
KGRI 2 AN, IRAE T80 “CUKAA .
1.5 #HRiEFRSHHEE

CP-HO22 #Jifd {# F & 10% FBS fl 1% P/S i)
MEM 5355535 . 400 T 37 °C.5% CO, HIHuFI
MEREREFA PG AR O TRMA N MEER 15 S UBPH,
%I 10 nm DHT 4b3HERNAY CP-HO22 4ififg 72 ',
HRAE S5 H A, 23 4 DS g A3 | 3 43 52 56
HEFTIST A4

SRS K CP-HO022 4fBENL N 641
X HRZH 1. CP-HO022 4 +109% % WA 20 A [ I 775 5 5
RIZH 1.CP-HO022 ZifiE+10%% B4 A R & +10 nm
DHT; QLTC (fi 514 ) £H . CP-H022 4 Jfi1+10% QLTC
R H KRS 25 1M +10 nm DHT; QLTC (7
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)4 . CP-H022 4 +10%QLTC 7|4 K fl &
25 1.7 +10 nm DHT; QLTC (/&7 5 ) 41 . CP-H022
4 L +10% QLTC 1= 77 i 41 K B &% 25 135 +10 nm
DHT;LBSC 41 :CP-H022 4fi ffi+10%1L.BSC 2H K R ifiL
H 251035 +10 nm DHT,

55 Ay S R B CP-HO022 A fIBEHL > Ky 4
g, FERIZL 2. CP-HO022 Zififg+10%X%F B K B iE +
10 nm DHT;QLTC #1 2;CP-H022 4ii/fi+10% QLTC
B KBS 25 35 +10 nm DHT; QLTC+inhi-
bitor—-NC £ : CP-H022 #fi ffl (4% %% inhibitor—NC) +
10% QLTC = 7 S 4 KB & 2511175 +10 nm DHT;
QLTC+miR-216a-5p inhibitor ZH ; CP-H022 4 ift (%%
¢ miR-216a-5p inhibitor)+10%QLTC 775 20 K
& 25135 +10 nm DHT,

S =ER s b K CP-HO022 AHEBENL > N 4
ZH . inhibitor-NC £H : CP-HO022 Zi i (% 4% inhibitor—
NC)+10 nm DHT;miR-216a-5p inhibitor £ ; CP-H022
A (Y miR—216a—-5p inhibitor)+10 nm DHT;mim-
ic—=NC 4 : CP-HO022 4fi ffd (5% 4% mimic—NC)+10 nm
DHT;miR -216a-5p mimic 21 :CP —H022 41 s (%% %t
miR-216a-5p mimic)+10 nm DHT,

S VUSR>S b B CP-HO022 A fIFEHL > Ky 4
g, WEIRIZL 4. CP-HO022 Zififg+10%X%F BEZH K BRI iE +
10 nm DHT;QLTC #H 4.CP-HO022 4fi ffi+10% QLTC
E AR R A 25107 +10 nm DHT; QLTC+0e-NC
ZH . CP-HO022 41 (554 0e~NC)+10%QLTC 157 &t
HR A ZGIME+10 nm DHT; QLTC+0e—TPT1 4 ;
CP-HO022 418 (¥5Y% 0e~TPT1)+10%QLTC =5 &
H AR 251055+10 nm DHT,
1.6 ZHpaEE

CP-HO022 4 AE RSN MEM 1573 (& 10%
FBS #1 1% PIS)JEFETE 37 °C 5% CO, W34,
V2 e T it OB AN 4437 Lip2 000 I TG I3
MEM $535= 5E e 8 56 Yl 15T . CP-HO022 4l
MYURAW 37 CTFWEE 6 h 5, B g it
PR R
1.7 RT-qPCR % #& & 5 40 f 7 miR-216a-5p,
TPT1 mRNA BFRiEKFE

WA MIREAS , 8 FH Trizol 157 G 4R HUAS L 410D
SIRNA,RNA [ 3 R 4l 838 1k 5 58 SN 1 U8

FIREEARASON 5 . 22 I8 miRNA W SRt & mRNATY
SR U A K cDNA, ffi SYBR Green
RTPCR {7 &9 1 DNA R B, 4 3 Ik, LIAIR &
27000 SR M AN miR-216a—5p \ TPT1 mRNA
MYFRIN G A FER BRI T AZE  TPT1 N2 B-
actin,miR-216a-5p NZH U6, 5IMFHNHENE 1,

®1 BEFESIMFTIR

FEH 5175 5K /bp
B-actin  IE[A; ACCCTGAAGTACCCCATCGAG 224
JZ 1] ; AGCACAGCCTGGATAGCAAC
U6 1E[A ; CTCGCTTCGGCAGCACA 94
S ; AACGCTTCACGAATTTGCGT
miR—216a-5p 1F[i]; TAATCTCAGCTGGCAACTGTGA 86
S : GCTGTCAACGATACGCTACGTAA
TPT1  IF[il: CAAGCTCTCCAGGCTTGCTA 85

S : GGAACACATCGGAGTTGGGT

1.8 PSR AL LI

CP-H022 4l fif4% B 4L 200 4114 % BE FhHITE 6
FLAPY , B 3 B — IR AL Y BETVE I IR R
LAREEFR . ) 4%2 S0 [ 2 ANA , T PR VA Bl s b
SeUL(E, A MR TRV TR AL
1.9 CCK-83:I%

JBEBEI AL IS AR Sx10* 21/ L G 25 K C P
HO22 4fHEAN T 12 FLARN 5555 24 h, %88 50 L/
LA B, 58 A 15 3R SE B i CCK-8 I, B fL
CP-HO022 ZHffInA 500 pL &4 CCK-8 [E5 3%,
CP-H022 4HMILE 37 °C 5% CO, &1 FURSEFE 2 h
JE R F) 96 fLMR , I T 2 UIRERE AR 450 nm ] &
WOGRE , AR 3 AL, BUSE MR,

1.10 7 sX 4 A AR 46 0 2 Ae A =

CP-HO022 2 i i JBk i (J& EDTA) T AL , e gk
AIMIEI, 1 000 tmin B0 5 min(BLLEAE 9 em),
Ve A DIIESS , 500 L Y Binding buffer # /A
BV PRI, T APC A0M R TR IR &
X CP-HO022 4HMIi# AT g4 4, #OEMF A 10 min, CP-
HO22 2% i T B A BSOS 5%
111 WENEELE

K ] TargetScan £ 4f 2 (http://www.Targetscan.
org/) T miR-216a-5p 5 TPT1 BIZE A 0iss. . 551
4% miR-216-5p inhibitor 1l miR-216a—5p mimic



378 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5R 44 3

JhL, K CP-H022 ZH L35 57 T MEM }i RSk rh
psiCHECK-2-TPT1 ,psiCHECK -2-TPT1-MUT #47
BEYLIR ORI AR, WK miR-216a-5p 5 TPT1 11y
SO CP-HO22 4fRHL LA T 4 41, TPT1-
WT+hsa-miR-216a—-5p NC 41 :CP-H022 4ii fifg 354
J¢ psiCHECK-2-TPT1 K42 5k +hsa—miR-216a-5p
NC(Z&HRE 50 nm)HY 293T 4 ; TPT1-WT+hsa—miR -
216a-5p mimic ZH : CP-H022 44 Yt psiCHECK -
2-TPT1 K i +hsa-miR-216a—5p mimics (£
J& 50 nm) 1 293T 40 ; TPT1-MUT+hsa—miR—216a—
5p NC 41 .CP-HO022 4 ifl 3t %% 4% psiCHECK -2 -
TPT1-MUT K42 Fiki+hsa—miR-216a-5p NC (¥ JE
50 nm) Y 293T #i g ; TPT1-MUT+hsa—miR—-216a—
5p mimic 41 :CP-H022 4fl fifd $L 5% Y psiCHECK -2~
TPTI-MUT K42 5iK: +hsa—miR—216a—5p mimics (2
WIZ 50 nm)1) 293T ZHf , 4HMIILAE YL rnEE S5 48 h
J5 WA AL TTCE | SR FHOBURE G 2R s MG I 35
R L0 P 5 A 0 4 L ' 2% S PR DR B
R RO R LU,
1.12 Western blot # il TPT1 #1 mTORC1 EA &
K TER

RIPA % My $2& B 40 Jf 2 (1 2479 . BCA %
6 45 P B . SDS—PAGE iz L Uk T % T 35 1]
1.5 h, Koy %% %] PVDF B, JERK 3 k)5
Jin Bel-2(1:3 000) Bax(1:3 000) .cleaved Caspase—3
(1:3 000) . TPT1(1:3 000) .p-mTORCI1 (1:3 000) .
mTORC1(1:3 000)#1 B-actin(1:1 000) It IAH: Bk
T 4 CWEE R UEIE 3 S =4t HRP 1L 4T
2 1gG(1:6 000), Z=EME 1.5 h J5HIN ECL 22
W5, 45532 ] Quantity One BAFHEFT /0T,
113 it

KH GraphPad Prism 8.0 #1104, f46
TEAME BIBAE L s " FoR , WiZH 22 18] Fe R A
Bt ¢ A5 53 21 A DA B B8 L 3SR ) one —way
ANOVA , Tukey’s #1735 J5 K5, P<0.05 RnZH5A
it L,
2 #R
2.1 BPH ZBAfIH miR-216a-5p X KX IER

SR 1 Hed R4 1,QLTC (I )

20, LBSC ZH miR—-216a—5p IAAN;F ik B4 T (P<
0.05); HHIAIZH 1 b4, QLTC (i Hr i il i ) 4L A

LBSC 4 miR-216a-5p (A X} ik &34 L (P<
0.05); 5 QLTC (X&) 4 Fbds , QLTC (=il )
ZH 1 LBSC 41 h miR-216a-5p AH X 32 ik |
(P<0.05) ;5 QLTC(Hh3filir ) 4 Lh s , QLTC (1R 7l i)
ZHFILBSC 20+ miR-216a—5p HIAIXT F A4y [
(P<0.05); 5 QLTC (fm il & ) 41 [ # , LBSC 4 miR -
216a-5p BYAHXT A E T IH (P<0.05), HRIEALLE
gh L RBEFERG 3 QLTC (7 ) 241 CP-HO022 4
MU TR 2500 . TEULIA 1,

=] n
| |

miR-216a-SpAHXt ikt
a
|

0.0—

B 1 QLTC F#T CP-H022 ZAfIsh miR-216a-5p
FRiLFER
SN 1 HE, #P<0.05; SRERIZL 1 e #E,*P<0.05; 5
QLTC (&7 1) 2H He %, “P<0.05; 5 QLTC (it ) 20 b, “P<
0.05;5 QLTC (=7t ) 40 LbA% , *P<0.05 .,

2.2 QLTC F¥i/z BPH 4B A miR-216a-5p Fi&
&R patEsE R

SR 2 A, QLTC 4 2 . QLTC+inhibitor—
NC 41 miR-216a-5p FXT k& L, T L
WD 7E 24 h 48 h.72 h EF I G AE 1 X
CP-HO022 4IMAT-2RIE N, Bel-2 F FIAHXTRIARRAL,
Bax cleaved Caspase—3 2 FIAHX} 25T+ 5 (P<0.05);
5 QLTC 41 2 ,QLTC +inhibitor-NC #1 %% ,QLTC +
miR-216a-5p inhibitor 21 miR-216a-5p A X} ik
R EEE O £, 7FE 24 h 48 h.72 h B4
it 84 5 fiE J7 X4 58 CP—HO22 41 i I T 8 b
Bel-2 #F HAH X FikTHEr ,Bax cleaved Caspase-3 4
PR FERRER (P<0.05) . TRULK 2,
2.3 BPH Z@Bah TPT1 5 miR-216a—5p BY#R[E X
RiER

HEAE TR | & B miR-216a—5p 5 TPT1 f#1E
B E AR, PRI 3A 5 TPT1-WT+hsa—miR-216a—
5p NC ZHH#, TPT1-WT+hsa—miR-216a—5p 4115
G R W ORI AIK (P<0.05) , TR L
[ 3B, 5 inhibitor-NC 2 ¥4, miR-216a~5p inhibitor
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AT 2 EE QLTCHinhibitor—NC ] ‘
B2 QLTCA2 W QLTCHmiR-216a-5p inhibiler 1 ™
3

TR e

Qll

e G T B

cleaved Caspase=3

[3 —uetin

b P AR

AR
R T T

(LTC+miB 2165 5p uibitorf]

=2 EE QLT CHnhibior-NC 4]
EZEOLICH2 MW QLTCHmiR-216a-5p inhibitor 20
0.6

HIRE
2
=N

1

Fe i 5
=
i

0.0

eleaved Caspase-3

B 2 BPH #fe QLTC 95 miR-216a—5p Xt BPH £8 At 5E 49 2201
i A, RT-qPCR K5l miR-216a-5p ik ;B. SEIEIE ML 56405 IS VR AEVEIE L SE 30 B8 1] ; €. CCK-8 A6l 24 fifg
H5E D, WA ORI AR IR T B AAE ARG A AR IR, SAEIAL 2 AR *P<0.05; 5 QLTC 41 2 A,
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