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Mechanism of the Modulation of TLR9/MyD88 Signaling Pathway in the
Treatment of Type III Prostatitis by Sanjulihe Prescription
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ABSTRACT: Objective To observe the mechanism of the regulation of TLR9/MyD88 signaling pathway by Sanjulihe
Prescription in the treatment of type Il prostatitis. Methods Establish the type Il prostatitis model rats and then randomly
divided them into blank group, sham-operated group, model—control group, control drug group, and low, medium, and high
dose groups of Sanjulihe Prescription, and were given the appropriate drug interventions for 4 consecutive weeks. At the end
of drug administration, the animals were executed to obtain prostate tissues, which were subjected to HE staining to observe
pathological changes, Elisa method to detect serum inflammatory factor indexes, Western blot to detect the expression level of
genes and proteins related to TLR9/MyD88 signaling pathway, and PCR method to detect the expression level of genes
related to TLR9/MyD88 signaling pathway. Results Sanjulihe Prescription can effectively improve the pathological changes of
prostate tissue in type Il prostatitis model rats, and can improve inflammatory cell infiltration. Sanjulihe Prescription could
reduce the levels of serum-related inflammatory factors IL—6, IL-17, and increase the level of regulatory cytokine IL-10 in
model rats, and the efficacy of the drug showed a positive correlation with the dose. It can also down-regulate the expression
of TLR9/MyD88 signaling pathway related genes TLR9, MyD88, IRAK1, IRAK4, TRAF6 proteins and genes, and there is a
certain quantitative relationship between the efficacy of the drug and the dose, and the best effect is achieved when using a
high dose of Sanjulihe Prescription. Conclusion From the experimental results, it was hypothesized that the treatment of type
I1I prostatitis by Sanjulihe Prescription might be related to its modulation of TLR9/MyD88 signaling pathway.
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JEL AR A . =35 A VR 45 TLRO/MyD88 {5538 % v ¥ I B i 51 i 48 1 7 AL )

18 M 7 41 B & (chronic prostatitis , CP ) J& i JK
FRHE W, H T P 4E R R AE 6.0%~
32.9% Z Il JLA iR B R % T B RO SR
fiE (chronic prostatitis/chronic pelvic pain syndrome,
CP/CPPS), BRI I A HGH MR 42 , o5 BT A Rif 50 B 4 19 90%
PLb, SRR EMEVR T RS AL, H R e 8 i 4 5%
=2, T AY T8 R A8 06 PR 52 242, i R e I LA s L ob
B S B BRI ANIE S HE R 8 o 3 A
PR R TE I AR AR A, Dy B ok B O
H AT PE 253697 646 oa—S2 RBH A . AR SRR HR
250 Baliis PG 2590 T ROR BA R BRPE, H—
FREE 12 25 BN 5 o

B IA S TTHGA R A8 J8 T Rl P 4w
I 74 15 470) R 2 e S50 1 0 e 3 s g , /=0 IS, A 3
DU >4 J HOCHERHIL . ABEIEIR A A% O h BRIR YT
BA ML = A7 A S0 I 0 Rt
1B, PR 0TI R A 5 Gk S X T I 7R i 47 i 2%
HA RIFIFR, Toll BEZ & (Toll-like receptors,
TLRs WE Ry — B 5 B A5 5 5 R 25 1, SR LA 8 I g
() OCHE Sy 2 — 19 B8 5| LR S i i 27, TE 45 28
RGN B B S e h A E T, TLR9/ MyD88
VER A SRR 25 28 20 LA 493 S AR E 2 g f) — > i L
55 i, 20l B EOS SR 2 RV R
U BRI S R R AT 4 A B 4 06 R, ARBIFSE R SD
KB A T AR i 8 AR AR , it — 25 N FH = A 25 4% 4
HEATZIWIRTT W9 — 75 4 VR TLR9/MyDS8S 15
5 B AT TR TTA R 5 /R FE AL .

1 #R5H®

1.1 ##

1.1.1 £ 3h4)  SPF 4% SD MErER B0 B 15 g 1738
SERCGR SR S A FRA F] ), FAE 1180 ¢~200 g IR
B EY) TR A RIS 1 N0.430727207245010526,
EHIHHL S . ZYFYE2022009., FrAy sh¥y s T b e
5 RF LI B SPF RBh b H E SR
1.1.2 Z£®#HY =fupZiamidiiz 15 ¢, 4%
15 g, W5 10 g, FEWAZ 15 o, 2006 15 g, 75 Kik% 15 g,
R 10 g, THUJE 15 ¢, 2146 10 g, 4580 10 g, 331 10
WRP L. 2 B e T R R — B b 24 s g —$2
HE X REZG P2 R FH RTS8 e 5 (BRI AL 2547 B
oA L04 o/, 2 HE T 219990060, A= pE 4t S

20230816).
1.13 FTERHF  IL-6.1L-17.0L-10 i H &, %
ML ES2350 20231102,20230916.,20231009;
bl TLRY Z wbEdifk, RN L8, 85K
A00198-3; f BT MyD88 £ s HiiAk | 4L IRAKI £
seREPUAR B BT IRAK4 2 i BEBTIR 4T TRAF6 £
TEREYIA, £ proteintech, 54051 23230-1-
AP .10478-2-AP.18221-1-AP 14424—1-AP; HRP ¥%
I AP B 1eG BT HRP FR i A9 1L 291 e 1eG
9, " E Abiowell, %45 43 5 i AWS0001 .
AWS0002; #H FFEZE vl .SDS %W .PBST .RIPA
20, P E Abiowell, 5845 4 B AWBO005S .
AWT0047 AWI0130  AWBO0136; 25 [ fili 41 1 7] , Ik 5T
LB TR, 525 583794 ; Trizol , 26 [E Thermo, 525
4 15596026 ; mRNA 330 5% S & . miRNA 38 5% 5
Ma, bR, 5255008 CW2569 .CW2141;
DM2000 Plus DNA Marker, Jb5tHEN,CW0632;Ul-
traSYBR Mixture, LI HE R, 5845 CW2601,
.14 FEMNHE SRXNABGHEEOHL, B,
H1650R ; B bR e Al AL , TRV , PW 8125 Bilf b5 20 Mt
A, TRYINEAS , MB=530; £8 & , HAR DUJR, TS-92; fH I
i, AbmS —, DY Y-6C; L HHL, & I s, BMJ-A;
R, Motic, BA210T; FLIKAY , b5t 75—, DYY-6C;
JEWRTEA %, VLR HAR DR, GL-88B s 4 Sy it , I
TG, JB—13 5 AR L B A, e B BioPrep—
24; 465 RO UR R GE, h E B , ChemiScope6100;
#65E f RCP Y, 3% [E Thermo, PIKOREAL96; /K -
DR L VA, JE 7S —, DYCP-31DN,
1.2 ARk
12,1 ShAnME A 2 S B4 25 S2I R R
IR 7 dJa, P R as v dl R AL AL
GBI AT 25 A AR AL =A% % PR
M =REH G R S AR U IR TR
SR FE B A0 - 5 A PR A B A, LAY 5 4R
FH AT 51 R B P 0 9k S T 7R i 1) i AR A 7R K
FRL A B AL 2SI 4] SR R Rl 5 1, Wi
TG A 2 200 B A A A DA 2 5 T AR B T, 5 A
AR E A TS MR H LA AR 5K i b pe A8 M LA
T A 20 MR 1,

MR E 3 RIF IR 2, 2L4525 4 J4 . wigliE
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PSLH TR B Z5 T FLAH R 2590 19 3 3500 i 0.54 ¢/ (kg-d)
HEE . WA R ERGE R 10.8 g 42/
(kg-d) A% o L R 430 45 7 48 0 1Y 0.5
£ 1 AE 2 ABA LR RS AR S % (Y S
TSN, 2 RFARA BRI A H T4

A R KREE
122 HAKRE SALTHRE, A SiYESE AR

24 h, FRBUR AT . JH 10% 097K A S 15 ORI K
B, 2 B T U AT AR 21, A B ER K i v O g 4R
FIKAY BT -80CYKFA AT, FH T )5 Skl

1.2.3 HE %€  HUKEATIIRA L, 4% 2 5 H R
E o KR JE ZHOREES , HIKT 100% .95% .85% .
75% CBEG W K o 258 5 AR R G 8 5 22 1K op
Uk, PBS IR, AT g 8 f5 PR ZETRK sk . ek T
BT HIOREN], MR R R T s g

1.2.4 ELISA %40l Rr45 20 R0 BRZH U85 RE A
1 300 wL PBS,4°C B .LHLLL 5 000 r/min & .0 5
min, W& & FIF WO D SEE , BRAESL B ELISA 257
SV I A5 A PIA T, K 1L-6  1L-10  1L-17 /K-,
1.2.5 Western—blot 4~ #  BUA% 41 K BRI A1) iR 41 218

0.025 g, JilA RIPA F oK 24,12 000 r/min .0
15 min 5 B IS, B 53 25 A 4 ¢, FRARIR 48
SRR R B PR M P E SR,
i J5 4T ECL W (B 56 E TLR9 \MyD88 IRAK1 .
IRAK4 . TRAF6 & [ # B K-,

1.2.6 RT-PCR 747 FigIRALR E W5 | 42
HUAN S RNA K RNA 40 38 1o 530 5% 57 152 3 il
#% cDNA. FIHG G B Primer 5. 0 #1514,
SIFHIILER 1. RO 45095 C .10 min TARPE,
AEPE 95 °C .15 5,60 °C .30 s Bk, VAT 40 AMEIH.
FHBERE B R FBLTK , R YL R e | AT IR i Fn
30T AEXF mRNA kK= H 9 FE K 457 /actin &
127 Sit¥ % A EdE R I SPSS 24.0 4
HATGE o0 A R R I £ e 2E (k£ 5)
FR TR GORNIE T M IS KOy 25 5, 1B
HHL R 2 7 2250 B (one—way ANOVA ), Z 1 L3R
I LSD %1 Dunnett 32 5 TORMN I 2 1B Xy 2 5%
PEIT, 6] Kruskal-Wallis H #:56. P<0.05 A h 22
A EE L,

®1 3¥igit
I B R i T ENES
TLR9 ACTGGACTATATGTGCTACGA GTTCCTCTTAGTCCCGCTGA 115 bp
MyD88 CAATACCATTGACCTGCCGAT GAGCGACTCAAACTGCCCT 133 bp
IRAK1 AGCCATTGCCAAGTACATCCTC CGCCTTCTGCAACGAATCCC 180 bp
IRAK4 TCCAAGTGGCCAGGAAACGG GTGCGACAAAGCTTCCGGG 150 bp
TRAF6 GGCTGCGAGAGAAATTGCAG TTCAAGGTCAAGACGTGCCA 135 bp
B-actin ACATCCGTAAAGACCTCTATGCC TACTCCTGCTTGCTGATCCAC 223 bp
2 H#R 22 BKAMIN ML IL-6.10L-10.1L-17 T 1L

2.1 BRAKRKWMIMALBEF T WE 1 Fr
TN o A A AR T AR 20 K BRUAT 91 i 20 2L 45 4 5 4
J R ), B AR 1 Bz R R] O A IEH . R F AR ]
L FBCTE 9 P 240 b S R AR 23 ) o A5 750 2 K BRUTT 91
HENGER LI B 0, LSS R R R R B
87 NS 11V 106 e e =1 D L I S A L e U S
T, B Js A P UL AR M4 B IR 3 X RRZG WA = A 7
KA b e 7R i 2 R v R PRI T 1 % T 4 L
Sl D BR b R AR ] S5 K i ) 7 R R AT Ok
B, H =G 7% ) 5 e B A 3R ™ R B KB
B AAAH A
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2 2 Fon, 525 HAUM H, BERLA K RRUT
G R 2L IL-6 IL-17 7K 5 35 T+, IL-10 7KF
EREIL(P<0.01), SEFARAMKH LR EESR. 5
BRI AR LG, RSB R AL . =A% 7 A% P )
#H 1L-6 . 1L-17 /K- i 3 AR, IL-10 /K1 i TH s
(P<0.01). SaiFEMAM L, = HZ5Th  milE
2 IL-17 JIL-6 K- FREA%, &2 1L-10 K
BETE(P<0.01), SIGH AL, — st &
R4 1L-17 IL-6 7K i 35 FAIK , TL-10 /K- G 3
FHE (P<0.01) . Sl 20 e, il A 1L-17 11—
6 K- AR, TL-10 7K F i 2 7 (P<0.01).
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JEIEAR S =G % 1 PR TLRO/MyDSS 15538 4 97 IR i 51 Bk 4% 19 4 FH AL 3l

T RAEANMI I (BT ) s A48 (4L BARTF AR CBUAILL; D AUSE A B =3 A &4 F: =3 %5
HRFIR AL G = A7 A% R 2
E1 SHEHKXRATTRAELRRFERI(x100)
R2 BAKXKREIIRALR IL-6.IL-10.1L-17 FELLE (x =)

28] IL-6 1L-10 IL17
SHH 23.97+0.20 26.48+0.32 16.10+0.33
B FARH 24.91+0.52 26.05+0.34 16.18+0.27
FREH X AR ZH 48.26+0.90™ 14.3620.39" 33.89+0.38"
[GipZIBEE ¥ 38.57+1.26" 20.49+0.79% 24.77£0.52%
K m AR A 37.96+1.33% 18.32+0.19" 24.88+0.43%
=% R e 32,111, 18800 20.83:+0.34#8¢00 21.88+0.43#880
A A R R 28.4120.95%¢AA00 23.7920.39#¢A 00 19.1320.3 #4400
FAH 471.34 610.64 1541.60
P 0.00 0.00 0.00
I 52 HA S, 7"P<0.01 5 5RO B2 AL, #P<0.01 5 ST LS, “4P<0.01 5 5 20 L, 22P<0.01 5 5 H ]

A L, PPP<0.01

a4
BFARM
B 8 4

100000
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W SA FHA R, “P<0.01; SR IR A LR, #P<0.01 5 S5 RTFE R L, “4P<0.01; S5 4 Fh 3%, 24P<0.01 5 5 R 5]
w2l HeE, PPP<0.01
B2 RAAXRATIIFEALSR IL-6.IL-10.IL-17 /K FE L%
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2.3 TLR9.MyD88.IRAK1.IRAK4 TRAF6 % & % i&
Wt 525 HAM L, B4 TLRO MyD88 . IRAKI |
IRAK4 . TRAF6 [ [ 3RA 7K T34 8 3 FH5 (P<0.01),
BT AL I B E 2R E(P>0.05), SHEEI4AH L,
RUFN AL =A% K b R R R 4 TLR9
MyD88 IRAK1 . TRAK4 [ 2 1 # 3k K-35 & 3% T
(P<0.01),TRAF6 & FHFRB/KFAIXT T IH. SHi5)
AR, =Rt . E a2 MyD88 \IRAKI
A FRIRKE R E R (P<0.01), &4 TLR9 1
EHRIBKFERE TRP<0.01), =7 HE
4 IRAKS B H R K 3 T (P<0.01).
ERIE AL, T 2 TLR9 MyD88 . IRAKI |
IRAK4 5 125K 2 B2 T i (P<0.05) . 5 d7) &
HAIEE , =77 E 4] TLR9 \MyD88 . IRAK1 . IRAK4 % [

A B C

TLRY [ s S S SIS s s || SKDa

D E F G

MyD83 [ S S S SR s e 33KDa

IRAKI | 5 s @D SIS S se = 30KDa

[RAK4 | =55 SIS SR sss == = 50KDa

TRAFG e e S0 BB B8 s = G5KDa

LB

WA HA B ARF AR C AR ;D {5 E A
E: =ipZn e dl  F: =R & m b Rimdl ;6. =57
LAV =B R

E 3 TLRY9,MyD88,IRAK1,IRAK4,TRAF6 & A&

# 3 &% TLR9,MyD88,IRAK1,IRAK4, TRAF6 & HHIRIEERL (X +5,[M(Pas, P3s)],n=10)

ZH 5] TLR9 MyD88 IRAK1 TRAK4 TRAF6
TEH 21 0.07+0.00 0.0620.01 0.04+0.01 0.02+0.01 0.08(0.07,0.10)
BFARH 0.09+0.02 0.04+0.01 0.05+0.02 0.0520.02 0.10(0.09,0.11)
H55 750 %) R 20 0.64+0.06™ 0.76+0.02" 0.85+0.05" 0.66+0.04™ 0.71(0.67,0.72)*
HiF R 0.34+0.02# 0.43+0.02# 0.36+0.04" 0.40£0.03" 0.44(0.44,0.46)
T AN F il Rt 0.44+0.03% 0.48+0.02# 0.40+0.04% 0.2620.03*&& 0.39(0.36,0.39)
=G A T 0.38+0.03%% 0.35£0.03"&00 0.26£0.02##8804 0.16£0.01 #8880 0.25(0.24,0.27)
=R R R 0.24+£0.03#8&A000 () 21£0,02#8AA00 () 13£0,02%¢AA00 (. 1120.01#¢220  (0.19(0.19,0.20)
FAi4 148.57 500.166 259.192 214.135 19.39
P{E 0.00 0.00 0.00 0.00 0.00

=L
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Relative protein level
Relative protein level
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555 YL, "P<0.05, " P<0.01 ; ST T B AL 4, #P<0.01 5 5 A i R 4 b 45, 4P<0.05,%P<0.01 5
AP<0.05,24P<0.01; 5 /541 &, BP<0.05, 79P<0.01
4 #%H TLRY9,MyD88,IRAK1,IRAK4, TRAF6 & 5 &5 R
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s =575 7 TLRO/MyDSS 1553 #1677 T 784 5 91 it 48 1 4 R ML 1

PRI B 2 N (P<0.05) 6

2.4 TLR9.MyD88.IRAK1.IRAK4 TRAF6 # B % i&
WL S5 A4, BRI TLR9 MyD88 \IRAKI1 .
IRAK4 TRAF6 JE[H ik K 8 (P<0.05), B
TR LSRRI FRIBIKV- T B % 22 5 o A2 AR
L, AT S EEAL =A% 25 A b R R AL TLRY
1) 5 R 3 3R KT B 32 R R (P<0.01) , T 51 S R 4, =

Wizi b | F & 4 MyD88,IRAK1,IRAK4, JE A
TR BETM (P<0.05), =HE7#10 5 RH
TRAF6 Ry R AKF- B E T (P<0.05), 5 =1F
AL AR A A L, = A7 % Rl 4 TLRY .
MyD88 J: K ik 7K - 25 T 18 (P<0.05) , =47 %%
75 77 40 TLR9 \MyD88 . IRAK1 IRAK4 & [H £ ik /K
P T (P<0.05) .

%4 #%&%2H TLR9.MyD88.IRAK1.IRAK4,.TRAF6 mRNA Ri%[ER (X +s,n=10)

205 TLR9 MyD88 IRAKI IRAK4 TRAF6
EH A 1.01+0.21 1.03+0.30 1.01£0.15 1.00+0.10 1.00+0.04
RFRA 1.0620.49 0.98+0.67 0.99+0.18 0.96+0.03 0.97+0.36
IR X HE 2 4.26+0.19™ 8.40+0.79" 8.41+1.37" 3.35+0.58" 4.64+0.85™
LipZiBGitaE 2.07+0.72% 5.39+1.26" 5.10+1.37% 1.970.37# 2.87+1.08
=G %A 3.08+0.30% 7.29+0.55 5.99+1.06 2.86+0.57 3.99+1.68
—AE I 2.14+0.55%4 4.62+0.46"4 4.63+2.09% 2.02+0.80* 3.45£1.14
XA A= pite ] 1.740.25%24 4.17+1.31%560 3.41+2.08#4 1.80+0.82#2 2.68+1.02%
FAH 21.67 34.00 11.05 7.65 5.76
PIE 0.00 0.00 0.00 0.00 0.00

L o

»

Relative mRNA level
TLR9/g-actin
Relative mRNA level
MyD88/g-actin

IRAK4/B-actin

[
>
@ =
PE
Z 3

@
3=
o X
> <
g
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o

Relative mRNA level

100000

Relative mRNA level

W 525 A AT, “P<0.01 ; SRR BRZH AR, #P<0.05, #P<0.01 ; 5% F &40 AT, 2P<0.05, 24P<0.01

5 £40 TLR9.MyD88.IRAK1.IRAK4.TRAF6 mRNA FiA{F I

3 it

R BIE A, B PR RS BRI S M R A
BN e -2 ES ) TN N BN E SR T IS
A AFBrE . frs e A%, 8 1A
fEZ M. HIEA T2, SR, I REN R <, 5
S T el LS R s e N 1 B

R B R A SORS A ke RS EEL , R BRI

G, KA o FATIRSE s, 75 T ZYRTS R v

R LB FEASUE R A =T LI AR N e+, =

W A B XA IR s, LAY AR | 14s 1k

BT T AR 7 S, (AT 2 A

T AT , © A 225807 1E I PRIV 2247 I MU A
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Toll 32 1A 2 [E1 A e 93 F2 Ge iR e J5AH G 43 +
P A2 AR, TLRs KA1 , mT LA & 4% Fh
P PE R PRI K A=, IR A g 40 i i A= 417, TLR9
fE TLRs KR HE Z R 51, TETG AR T BeOE I0E
NF-«kB {5555, Wi—LiE k2 A SRS
RMEFIR, MyD88 J& TLRO {5544 Fad #E b (1 &
B4 1, IRAK-1 . TRAK-4 . TRAF6 M {E Jy TLRY/
MyD88 i f& H1 W T o0, S5 RAE RN 5 %
220, 7E TLR9/MyD88 {55 ', TLR9 % MyD88
WM I 5 5 i, A AR F JF 3246 TIRAK-1 .1-
RAK-4 Fil TRAF6 55 R+, #F—2L7ffk NF-kB,
TR S E FE IR (R 55 09, 116\ 1L—17 VB N4 R AE
T FERTHIR A A TP B ZAE T, nTLAS i 2
s 8 DX B A 128 R A BFFE R TL-6 . 1L-17 7K
V-5 TSR R JE RIS 35 2 EAH DGR, 1L
10 J& THUAR AN ¥, BEAS (L 2 5 P X - I e e
PO 2 A 0 5 0 PR R0, R TR o 2 e B g 22
WFFEIESE, RiAIMR S B TL-10 /K- 3 K Tl bR
N, H IL-10 7K 5 i IR ™ B A% B 52 4R DG 2

FEABEFE Y, T AT 5 B R R BR T8 R gl 2 1L
6 IL—~17 7KFT i, LR B F 1L-10 K FEAE, 15 51
JR1E s L 2SR BRGNS 1 3R R] 5 K b 5 4 4
R . = H7s A% 0 T B SRR AR TR B 22 R K
LR TR K R TS S Rtk
2 B B TLR9 \MyD88 . IRAK1 . IRAK4  TRAF6
(R B 11 55 B R 2 R FRBR A o = A 7 A% W o 17
TLR9 .MyD88 .IRAK1 .IRAK4 . TRAF6 fit) £ X 5 %
Fik I HAE—EWEBOCR . KPR =50
HIT I ALRET R 9, AL AT e 5 4 il TLRY/
MyD88 {55 I . 45 4 M S i A G .
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