5528 %45 19 1] FEXRAFFERE Vol. 28, No. 19
20224E 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

3 F PI3K/AKt {5 5 18 A 5% TF B 38 0% 7 v 25+ X6t
AT 41 R 18 A= KRR 52

WA, FALE, BRMG K, BR', ZAE, Zdwd, ke
(1. LBFEZHKFE, LB\ LT 030619; 2. ELFTFEER, #k 55 435000;
3L EPEGAAR, KR 030012)

(FZE] B W4T B0 7 v 23 48 X0 i 91 A 8 26 SR RT3 B b XU 2 R (DHT ) (9 7K 7 BT 51 At v 8 A 5 UL e
3- U /AE U B (PI3K/AK) {5 538 8% AH DG 85 11 A 52 WA, R 5 T R 808 7 v 28 R TR 97 1 90 IR 3 28 K BRI BLAI . ik P60 2
SD K B B AL A% L 10 H O T AR, g KB4 345 2L 4 J8 K2 T 20 9 TR 52 AU TR 3 1 20 A 185 A X BRBE 7Y, SR F B ATL
B RIL BN 5 AR AL AR B e (0.45 mg- kg ) 4L FHBETE I 7 vh 25 ke b KGR 82 (3.98.1.99.,0.99 g+ kg )4, BEZH 10 H o
2T dJa BT ARG R B 41 38 %3 FIEP SR AR TS A e 2HL B WA 3 0 5 v A A 23 R T v s e, TR SR T K L 45 24 28 d.
AKEHER, 43 BT Bk b 10 50 R AL 20, L 24 W 0] 45 2 DR BRI ) AR A R S L o R 2B A (CHEE ) Y% 681517 510 AR 41 ZUHE A7 0 0L
S @@Eﬁ%f‘w%‘@'mﬁ(ELISA)h@ DHT (7K, I 2R HH B 1 A 928 B3 300 32 6 D i 4] it 26 21 PI3K/ Akt {5 5 38 5 25 1 M B 411 i
W ELIE -2(Bel-2) bk K B [ -3 ( Caspase-3) \Bel-2 A1 ¢ X 2 [ (Bax) .aB-f IR 1A 8 1 (CRYAB) & A RiE KTV, &R : 5/F
AL LB, BB AR K B A 9 B A 3 T DG B R A 2R K BRI S R B 0 1S A2 L DHT JKF W] 75, CRYAB Bel-2 \ PI3K
Akt 7E 1 F3kKF 1), Caspase-3 & Bax 2K [ 235 K - FFE(P<0.05,P<0.01) . S RI2H o %5, Th i e v 2 # v il i oK
SRR 51 1 48 £ B (P<0.05) , TP i 08 5 b s 4 2% 5] et 2 K BRURT 1 i DHT 7K F- | CRYAB\Bcl-Z\PBK&Akt%él?%_ﬂ@lz
T B, Caspase-3 J Bax & [ kK 1 F+H(P<0.05,P<0.01) . 518 : FFFm e Iy b 25 il 3 F K CRYAB & H 435, i e i 4%
PI3K/Akt {5 53 #%, T4 DHT /K ¥, Bel-2 \PI3K . Akt 5 4 5 K ¥, b4 Caspase- 3&Bax%mi%k7k¥ 0044 40 i 434 B A4

AP T, AT R #E 4T BPH 1996 N’EFH o 1) T AR 7 v A A M R BRI B R A R B

[XER] FFEERET 2 HIF BRI A 5 aB-@ok 2 1 (CRYAB) 5 BEAR BE LA 3- 3G/ 28 11 G B (PI3K/Ak) {5
538

[ESZEE] R285.5;R966;R697+;R-33 [X#t#RIRFEE] A [XEHS] 1005-9903(2022)19-0089-08

[doi] 10.13422/j.cnki.syfjx.20221792

[ 4& H R sk]  https:/kns.cnki.net/kems/detail/11.3495.R.20220321.1820.028.html

[ % H A B #3]  2022-03-22 17:05

Effect of Shengjiang Tonglong Prescription Hollow Suppository on Rats with
Prostatic Hyperplasia Based on PI3K/Akt Signaling Pathway

HU Huangjin"?, LEI Lijuan', ZHAO Peng’, ZHENG Jingyi', YANG Ni',
MENG Chunhui’, MENG Ruoya’, ZHANG Heng”
(1. Shanxi University of Chinese Medicine, Jinzhong 030619, China;
2. Huangshi Hospital of Traditional Chinese Medicine (TCM), Huangshi 435000, China;
3. Shanxi Provincial Institute of TCM, Taiyuan 030012, China)

[Abstract] Objective: To investigate the effect of Shengjiang Tonglong prescription hollow suppository

on rats with prostate hyperplasia, and the effect of the proteins related to phosphoinositide 3-kinase/protein
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kinase B (PI3K/Akt) signaling pathway in the prostate, thus exploring the mechanism of Shengjiang Tonglong
prescription hollow suppository in the treatment of rats with prostate hyperplasia. Method: Ten SD male rats
were randomly selected from 60 SD male rats to form a sham operation control group, and the rest rats were
subcutaneously injected with testosterone propionate for 4 consecutive weeks after castration to induce the rat
model of prostatic hyperplasia. According to the random number table method, the 50 rats were randomly
divided into a model group, a finasteride group (0.45 mg-kg™') , and three high, middle, and low-dose
Shengjiang Tonglong prescription hollow suppository groups (3.98, 1.99, 0.99 g-kg™'), with ten rats in each
group. After castration for 7 d, the sham operation control group and the model group used the blank hollow
suppositories, and the finasteride group and the Shengjiang Tonglong prescription hollow suppository groups
used the corresponding hollow suppositories. The drugs were given to the rats by anal plugs continuously for
28 d. The rats were then killed, and the prostate tissues were separated and weighed to observe the effects of
drugs on the prostate index of rats in each group. The hematoxylin-eosin (HE) staining was used for the
pathological observation of the prostate tissues. The level of dihydrotestosterone (DHT) was detected by enzyme-
linked immunosorbent assay (ELISA). Western blot was used to detect the expression levels of PI3K/Akt
signaling pathway protein, B-cell lymphoma-2 (Bcl-2) , cysteine aspartate-specific protease-3 (Caspase-3) ,
Bcl-2-associated X protein (Bax) , and aB-crystallin (CRYAB) protein in the prostate tissues. Result: As
compared with the sham operation control group, the protein expression levels of prostate index, DHT level,
CRYAB, Bcl-2, PI3K, and Akt in the model group were increased, and the protein expression levels of
Caspase-3 and Bax were decreased (P<0.05, P<0.01). As compared with the model group, the prostate index in
the high-dose Shengjiang Tonglong prescription hollow suppository group was decreased (P<0.05) , and the
level of DHT and the protein expression levels of CRYAB, Bcl-2, PI3K, and Akt in the prostate of the
Shengjiang Tonglong prescription hollow suppository groups were decreased, and the protein expression levels
of Caspase-3 and Bax were increased (P<0.05, P<0.01). Conclusion: Shengjiang Tonglong prescription
hollow suppository decreases the expression of CRYAB protein, negatively regulates the PI3K/Akt signaling
pathway, down-regulates the level of DHT and the protein expression levels of Bcl-2, PI3K, and Akt, and up-
regulates the protein expression levels of Caspase-3 and Bax, thereby inhibiting cell proliferation and promoting
cell apoptosis, which plays a therapeutic role in the benign prostate hyperplasia (BPH). The high-dose
Shengjiang Tonglong prescription hollow suppository significantly improves prostatic hyperplasia in rats.
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Table 1  Effect of Shengjiang Tonglong prescription hollow

suppository on prostate index in BPH rats in each group (x+s,n=8)

EEg]| & /g kgt ATHIIRTE E/mg- g
BFARA 2.826+0.358
R 20 5.119+0.482%
Ak TS e e 20 0.45x107 4.122+0.612"

FHREERE T P e R Al 3.98 4.509+0.250%

TR s e rh Rl Edl 199 4.829+0.495
ThREmRE T s R =Ll 0.99 4.960+0.223

5 IE 41 AV P<0.05,2P<0.01; 5 8 8 2 [ A Y P<0.05,
YP<0.01(F£2-F£4F)
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Table 2  Effect of Shengjiang Tonglong prescription hollow
suppository on level of DHT in prostate of BPH rats in each group

(X+s,n=6)

21 51 Fl /g ke DHT/ng-L"
P AR 23.86+4.20
Pl 2H 47.51+3.78%
AR08 e iz 21 0.45x107 25.60+3.69"
T Wi 0 T v 2 e v R e 2 3.98 30.06+3.76"
T Wi 30 iy v s A vp R Ak 2 1.99 32.03+3.45%
T Wik i g 7 o s A AR ek 2 0.99 42.27+2.38Y

SRR A b A, BT RE 7 P aS B8 4% 5 i 4 Caspase-3
K Bax & H ik K F 8 8 1 FH (P<0.05, P<0.01) ,
Bcl-2. Akt ik K SF BH P<0.05, P<
WA TR ;B AL C. AR TR M e 41 ; D~F. T e 3 0 5 v ¢ AR EE.—F b ( R
A A R4 2 A 3D 0.01) 5 I e Jy 2 iy ) i 41 PISK 4 F1 3R K
E1 FEEERES hI T & BPH X RATS A AN IR A KA B FH(P<0.05,P<0.01), WL 2.3,
MM (HE, *x200)
Fig. 1  Effect of Shengjiang Tonglong prescription hollow PI3K

suppository on pathological structural changes of prostate tissue in

BPH rats in each group (HE,x200)

Hh2s b 45 7 o 41 K BURG 81 R P DHT ZKSF 35 1 R Bel-2
[ (P<0.05,P<0.01). W72,

3.4 XF BPH K BUAT Z1 A 41 20 PI3K/AKt {5 7 il %
T 1 & Bcel-2 ., Caspase-3 . Bax . CRYAB % [ 3 ik f9

Caspase-3

Al -actin
3.4.1 X} BPH K BUAT 51 /iR 21 21 PI3K/Akt 5 = i fi#%

H 1. Caspase-3.Bax M Bel-2 R I RILME W 5 B2 PI3K/Akt{S i@ B B [ . Caspase-3. Bax & Bel-2 B B £ 3%
R F AR AL b g, A 2 K BRI 91 i 2 21 Caspase-3 [ Bk

Bax i R A KB ET Fk (P<0.01) , Fif 5 ik 41 21 Fig. 2 Electrophoresis of PI3K/Akt signaling pathway proteins,
Bcl-2 . PI3K & Akt% E %% 7J(S|ZE%‘J:}|‘(P<0 01) Caspase-3, Bax and Bcl-2 proteins

A B C D E F

K3 AERBEBEFFZRITZEBPHXRATIAREAL Caspase-3.Bax K Bel-2 EARIEWEMNT (x+s5,n=3)
Table 3 Effect of Shengjiang Tonglong prescription hollow suppository on expression of Caspase-3, Bax, and Bcl-2 in prostate tissues of

BPH rats in each group(x+s,n=3)

21 51 Flft/g-kg'  Caspase-3/B-actin Bax/B-actin Bcl-2/B-actin PI3K/B-actin Akt/B-actin
T ARHA 1.02+0.05 0.88+0.09 0.25+0.03 0.15+0.12 0.28+0.12
A5 70 241 0.1420.05% 0.08+0.01> 1.18+0.02% 1.38+0.41% 1.12+0.25%
R e e 241 0.45x10° 0.8420.07" 0.65+0.06" 0.43+0.07% 0.280.07% 0.38+0.19"
TR h s R E A A 3.98 0.700.02" 0.54+0.08" 0.55+0.05* 0.52+0.60" 0.51+0.15"
FHREERErh s bR A 1,99 0.58+0.03" 0.38+0.02" 0.82+0.03* 0.74+0.12" 0.63+0.08>
TEWE e h A KRR 0.99 0.41£0.15" 0.24+0.01" 1.06+0.08% 1.06£0.26 0.82+0.15>

3.4.2 X BPH K RUATS AR 4141 CRYAB & 1 £ iK1 CRYAB #E H &K KF 8% EFA(P<0.01); SHE AL
o SR TF ARG LR, 4R AR BRI R 4 4L Bb A, Al 0 At frie 21 Je T o 3 0 v A e 4 ) i 4
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K EURT 2 40 40 CRYAB & 1 %35 KW 2 F %
(P<0.05). WL.3&4 K3,

x4 FREEFAPZERYESEHBPHARIIRALCRYABEH
RIXWFM (x+s,n=3)

Table 4 Effect of Shengjiang Tonglong prescription hollow
suppository on expression of CRYAB in prostate tissues of BPH

rats in each group (x+s,n=3)

215 Fl /g kg CRYAB/B-actin
RFAA 0.39+0.72
H 70 2 1.44+0.37%
AR fe e 20 0.45x10° 0.83+0.18
THeemme s h A i R 3.98 0.84+0.15>
THeemme s h s e R 1.99 0.91+0.15%
THeemmeJr h A MR R 2 0.99 0.99+0.38>

B-actin 42 kDa

A B C D E F
3 CRYABEHBFRIZXHBk)
Fig.3 Electrophoresis of CRYAB protein
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Fln) - R R IGR ) H B MNES 2 E, EE
5L AR RE 22 7 T R Ty L) A B L 4 B T
PSR ST AR I R 11 N
LB e Z 1l 2R B BIRN RS, SCRD L
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M 36 B 6 PR Y a8, =3 TR o 2 AR AT
AT L, SRS B A, EAN AT E I &4 IH
Ji Y, 3R O 75 5 AR K B, A ASOR R T A
RZAE VRZAIKBAAT UM A TR, B
FEFHA AN, B BHAL S5 PR TS RIS P, R E B bR LA
FIoK, REBT IR WL RO 3 o A= T i RE 1 25 T AT,
B 254 B I, O 28 TR AR R, R A AL TR
BPH A -1 41 i 4 B 48 18 LI Ak b, SO 2 40
ZEHTFUERR AR A gk, Y A 2 A
FRE Ly, A2y, A R BEE AR B
B BH =5 450 kb e g A T R L SO R A 3 I
B RS . AR B R B, 5 Bk 2R

. 94 .

RE R 0T 3 K BPH AT 8 R h 52 (T) &% DHT
IR SRS BR AT AT AR A i A A 2 v
6 I 2 fifk DR 6 0 AS 5 PR 2

AR S SR R R T S AR TN R S AL
S BPH (9 385 #8577 15, HEBR B BB R 52w, vl
AR . 1S RS AURE SR R M BPHUIR S, 5L 5
e AR AR LR A IR TR B TR TR AL A
A TS R 2H 205 T WS BUE A5 e B, 15 A0 20 i
A1) B B e BRI AR TR B R 3 JRE TR I EE Y
A8, ULEA BPH AR A il . 259 T s, THBE
B 5 R 2 M v ) ek 2R T R S R b s A KR
e NN R i & W R AN |19 1 =
F Ak T R TE R 5 b 2 R e I AR I 4 B e A, At
I U] B S e R A T B G R O b s i iR L R
VAR R AN M A L SR B
B, IE S5 T T B 38 R O b 2 i RE S 2 A 1 i A
Ji , EL ) T R h s e R B B —
SE 1R 25 8RN

H #i BPH 19 & 9 2 Ut 35 2240 55 U S2 i | [R]
JoT- I B 40 ML A e/ SR 3R S L VI G 7 44
BB TR ALY, TR E A BPH Y &
A F 2 5 AR A 1 413 R am A TR) . e R
g EEA T, MAT S RSN FE RN
DHT &% UL A b 3, 2 T %) BPH AR it 72 4 )
FEM) . WA R IR B R So i R LG B S L AR
T AL N B HL A 2576 1 8 DHT 5 i £ 2 1R85 4,
2 25 17 0 A 40 6 ) 2 1 R A A R
AE I BPH , 512 T 46 DR A5 BEL A i IR S 46 vh
5750 20 K AT 81 R DHT KP4 B F R A T, Tt
W 38 90 7 Hh 23 M T TS B I AR K BRURT 81 IR DHT
IRV RS T TR e Jy b As A8 n RE E A R IR B
15 AR o DHT 7K SF e 36 38 Az 10 115 51 R 2 2

T S8 4 Sk A B 5T & B CRYAB i 5 3 1% PI3K/
ARt 53 3% A S PISK I 1 S 410 okl 48 g o v,
PI3K/Akt 15 5 38 6 78 04 1~ 2 B v e G B A 7>
aB-crystallin X % & CRYAB .HSPBS, J& /N Uk 7 25
F (sHps) R EZ N 0, HE AW &H —1
N Ui 235 Fg vl ok 445 ) 3 A — A C- AR 3 45 A4 3
CRYAB J& —FR BT 45 R AN U T- M & 1, 220 R
S 5118 7 Caspase-3 fll Bax., Caspase-3 & [H Ll JC 7%
P B i IR A7 A T4 i 2% v, okl Ui AR 5 s
Ja, it — 2 AEH TIKY , T 8 Caspase % Bk X hi
KAL) Caspase-3 2 5 T — R S5 W1/ XK
20 M A7 Ao B AL S 040 B 42 AN DNA BE IR, #7
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il DNA 18 2 & RNA FIE 15 1 & B, it 515
DNA Wi 24 Y {0 1A He 455, 40 i 2% A2 0 s, A 4 0 1
INMETE 15 . CRYAB 5 S5 A 8500 P TR 1 0 1 90 1l
F X G o (A Y T R (XTAP) A BAE
Fe AW il Caspase-37"" . 1fij 20 fitd 3% 56 F0 06 1~ 1) sh 25
- 2 R E AR #S B e B Al Bel-2 /& 5 Bax [A]
51 7K VA A R 1, Bel-2 ] LA sk £ b 20 25
P2 BT 51 (0 40 ME A8 T, Bel-2 (1 32k JB 26 3k T e 2 4
I H R i 7 A G B A S A R, ) ek A
i A7 PR AR, NI PP TS . CRYAB fig 0 il Bel-2
F 40 6 5 1) R AR 1) 55 57, DT X 4T Bel-2 19 it
T-VEHIPY . PI3K J& PI3K/AKIM B 19 %8S 3h 4> 7,
S 4 M N B AE S R 3 A T 2 A R AR
J&i L 40 B R 1 PI3K 2 1k ¢ PIP3, PIP3 A fifi Akt M\
20 S5 PN % RS B A0 -, Akt —Fh Ser/Thr &
VOB 1S AR Akt g 11 B & FE 0 A 0 T ) e
A 32 290 34 5, O R A AR 4 T A A 1 i Y T R
PRSI B Akt 3 5 5 i JF Bel-2 | Caspase-3
T WE IR W R AL I & ¥R T2 R WSROV A EE
PO T NS B R BRSO AN M A YL i
CRYAB il i # 1% 0 1 PI3K/Akt {55 5 i {5 A1 4% 51
PI3K i Mok M 4 fg =%, CRYAB K (1 £ k1 =
L5 P9 J5 R 3 SRR B ORI A0 B T & AR R BT, ik
CRYAB # [ 7] fig J& 5 BT 51 I 41 2135 A 1) O 5k 2R
M. ABFSEH, & 3 BPH R R 2 K BT 51 A 26 21
CRYAB .Bcl-2 . PI3K 2 Akt % 11 5 K F 88 F A
20 %5 , Caspase-3 J Bax K [ 3R ik K F K F R 4l
fiX, B4 B BPH 19 #fi 23 ¥ % CRYAB ., Bcl-2, PI3K K&
Akt 235, 1 Caspase-3 M Bax 1 26 ik ; THF&
WO s e T S, & IR RLUAT 8 R 41 4
CRYAB . Bcl-2 PI3K . Akt & H E kK FE W& F
k% , Caspase-3 & Bax & [ £ i5 /K- 8 & LT+, Ui
T W38 7 v 25 B gl o FE IR CRYAB  Bel-2 5 [ %
ik, F+ 5 Caspase-3 M Bax & H ik , 52 #1 X} PI3K/
At {5 53 H A v R T 40 ) 20 i R G R A
Y8 T, AT & #5 %F BPH IR I AEF -

Zi LTIk T R U s R R A ROk E I AR
ORI Z IR, e 7 T S R rh s iR AL T
W 3 0 77 b 25 ¥ F 4 DHT /K °F , Bel-2 . PI3K Jz Akt
A F LK F, | Caspase-3 Jz Bax 15 H £ ik /K
L SEEL T X PIBK/AKt {7 53 B Y £ MR I8 5, 9 1l
21 i g 4 002 3E 20 O T, AT & #E X6F BPH B IR YT
YEF . Fh B e 7 v s e BB T A% 5 b B 203R 97
BPH 45 2575 X,y BPH 8 & #2431 17— Fh /5 F #L il

Wit 70 2, (0 T TR AR 00 8L Rt ge v 25 5
Bl fe RS G, =k e 2 3L B, 8
= 2 0l & R0, 2 AR B U2 U B Aff HG X s R
FBPH 1Y 43T AE W 2= ML AT 75 55 0 &
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