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Abstract; Objective To explore the intervention effect of jiedu dihuang decoction on the inflammatory
microenvironment of colon cancer by regulating mitophagy and nucleotide — binding oligomerization domain ( NOD)
like receptor hot protein domain — related protein 3 ( NLRP3) inflammasome. Methods The animal model was
successfully replicated by intraperitoneal injection of azoxymethane ( AOM) combined with feeding dextran sodium
sulfate (DSS). The animals were randomly divided into A: control group, B: model group, C, D, E: Jiedu Dihuang
Decoction low, medium and high dose group, F: positive drug group. Ninety male C57BL/6 mice were randomly
divided into 6 groups of 15 mice each, and all groups were treated continuously for 10 weeks. The pathological changes
of rectal tissue were evaluated by hematoxylin — eosin (HE) staining. Immunofluorescence staining was used to observe
the expression site and intensity of PTEN — induced kinase 1 (PINK1 ) , Parkinson’s disease protein ( Parkin) and B —
cell lymphoma —2 - interacting myosin — like coiled — coil protein 1 ( Beclinl ) in colon tissue. The expression of
NLRP3, apoptosis — associated speck — like protein ( ASC) and Caspase — 1 mRNA in rectum was detected by
polymerase chain reaction (PCR). The protein expression levels of PINKI, Parkin, Beclinl, NLRP3, ASC and
Caspase — 1 were detected by Western blotting (WB). The ratio of helper T cell 1 (Thl) to helper T cell 2 (Th2) was
detected by flow cytometry. The levels of interleukin — 4 (IL —4), interleukin — 6 (IL - 6), interleukin — 10
(IL-10), interleukin — 12 (IL —12), tumor necrosis factor — « (TNF — ) and interferon — v (IFN - vy) were
detected by enzyme — linked immunosorbent assay ( Elisa). Results The mRNA expression levels of NLRP3, ASC
and Caspase — 1 in the model group were 2. 06 £0.22, 3.03 £0. 16 and 3. 28 +0. 22, respectively, while those in the
control group were 1.01 +0. 17, 1.01 £0. 19 and 1. 00 = 0. 11, respectively, with statistically significant differences
between the two groups (all P <0.01). The mean fluorescence intensities of PINK1, Parkin and Beclinl in the model
group were 76.39 + 4.89, 83.12 + 5.01 and 87.43 + 3.77, respectively, compared with 122.99 + 6.93,
138.38 +3. 84 and 143.22 +9.42 in the control group, and the differences were statistically significant (all P <0.01).
As for the proportion of T helper cells in peritoneal fluid, the model group showed a significantly lower Th1l proportion
(0.74 £0.09)% and a significantly higher Th2 proportion (2.05 £ 0.26)% compared with the control group
[(4.78 £0.62)% and (0.26 £0.07)% , respectively, all P <0.01]. In terms of peripheral blood cytokine levels,
the concentrations of IL —4, IL =6, IL = 10 and TNF - « in the model group were (48.98 +3.78) pg + mL ™',
(44.42 £2.55) pg - mL™", (37.67 +5.34) pg - mL ™" and (79.11 £6.32) pg - mL™", respectively, which were
significantly higher than those in the control group [ (26.44 £5.64) pg - mL™", (24.21 £2.25) pg - mL™',
(19.06 +3.76) pg - mL. ™" and (35.78 +13.17) pg * mL™', respectively |. Conversely, the levels of IL — 12 and
IFN -y in the model group were (28.28 +2.33) ng - mL™" and (238.67 £35.78) pg « mL ™", respectively, which
were significantly lower than those in the control group [(55.39 +3.47) ng » mL™" and (517.72 +52.15)
pg » mL™" | respectively ], with all differences reaching statistical significance (all P <0.01). The mRNA expression
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levels of NLRP3 in the low, medium, high — dose Jiedu — Dihuang Decoction groups and the positive drug group were
1.75+0.10, 1.59 =0. 11, 1.31 £0. 11 and 1.48 +0. 10, respectively; the mRNA expression levels of ASC were
2.69 £0.10, 1.96 £0. 14, 1.54 £0. 18 and 1. 89 £0. 09, respectively; and the mRNA expression levels of Caspase
-1 were 2.85 £0.08, 2.24 £0.26, 1.58 +0.22 and 1. 94 £0. 16, respectively. Except for the low — dose Jiedu —
Dihuang Decoction group, the differences between the other treatment groups and the model group were statistically
significant (P < 0.05, P <0.01). The mean fluorescence intensities of PINK1 in each treatment group were
87.50 £9.38, 98.75 +7.13, 107.28 +6.60 and 94.75 +7. 11, respectively; those of Parkin were 94. 11 +8. 17,
103.13 = 8.59, 111.27 = 9.66 and 101.27 + 9.21, respectively; and those of Beclinl were 100.2 = 7.11,
107.92 +6. 84, 122. 65 +8. 36 and 105. 44 +7. 55, respectively. Except for the low — dose Jiedu — Dihuang Decoction
group, the differences between the other treatment groups and the model group were statistically significant( P <0. 05,
P < 0.01). The proportions of Thl in peritoneal fluid of each treatment group were (1.34 + 0.13)%,
(1.78 £0.21)% , (2.89 £ 0.23)% and (2.47 £ 0.24 )% , respectively; and the proportions of Th2 were
(1.65+0.18)%, (1.06 £0.11)% , (0.57 £0.14)% and (0.68 £0.07 )% , respectively. Except for the low —
dose Jiedu — Dihuang Decoction group, the differences between the other treatment groups and the model group were
statistically significant (all P <0.05, P <0.01). The levels of IL. =4 in peripheral blood of each treatment group were
(41.67 £4.31), (36.39 £5.93), (33.61 +4.30) and (33.94 +5.81) pg - mL™"', respectively; those of IL — 6
were (39.10 £2.89), (32.85+3.98), (28.91 +1.91) and (27.63 +1.98) pg - mL™', respectively; those of
IL 10 were (32.11 £7.50), (26.28 +4.65), (23.22 +4.35) and (26.22 +6.15) pg » mL™", respectively;
those of TNF — o were (64.13 +13.12), (57.44 +13.62), (47.45 £10.06) and (50.78 +10.9) pg + mL™",
respectively; those of IL — 12 were (34.09 £2.49), (38.53 +3.84), (42.67 £3.87) and (41.93 £4.39)
ng + mL ™", respectively; and those of IFN -y were (286.57 +54.77), (358.59 +52.15), (435.28 +73.12) and
(405.33 +39.33) pg + mL™'

differences between the other treatment groups and the model group were statistically significant (all P < 0.05,

, respectively. Except for the low — dose Jiedu — Dihuang Decoction group, the

P <0.01) Conclusion Jiedu — Dihuang Decoction can improve the inflammatory microenvironment of colon cancer,
which may be related to the regulation of NLRP3 inflammasome by mitochondrial autophagy.

Key words: Jiedu Dihuang Decoction; colon cancer; NLRP3 inflammasome; mitochondrial autophagy
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Fie BRI A Ui BB RNA | B OG0 66 BE 46
RNA VR, F5 5 5% 0y cDNA, EAT 18, 916 )5 R
27 SEE R . BIYIFSIILE 1,
2.6 E B J&ENiE % ( Western blot, WB) # i
PINKI1 . ParkinBeclinl NLRP3 ASC, Caspase —1 #Y
Rik

I A LN 2R, vk EAFES , B9.0 )5 B R
W, N2z o, A2 VR JE BCA 0 & Mk B e e L
FECRIK RIS EMA . 4 C—PiRaFam: — g

®1 5IYFIIFER

Table 1 Primer sequences

Length
Ttem F(5'-3") R(5'-3") engt
(bp)
GCCTTGAAGAAGAGT-  CTGCGTGTAGCGACT-
NLRP3 GGATGG GTTG 176
ASC CTGGAGTCGTATG- TGICTTGGCTCOTG o
GCTTGGA GTCTC
Cosnnee | CGACCCTCAAGTTTT-  AACTTGAGCTCCAAC-
aspase GCCCT CCTCG
CCCTTAAGAGGGAT-  TACGGCCAAATCCGT-
APDH 124
¢ GCTGCC TCACA
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Table 2

length in 6 groups of mice(x +s)

Comparison of the number of tumor cells and colon

Groups n Tumor numbers Colon length (cm)
Control 10 - 8.43 +0. 89
Model 10 3.00 0. 67% 5.57 +0. 55"
Experimental — L. 10 2.70 £0. 67 6.31 0. 54
Experimental -M 10 1.50£0.85" " 6.92 +0.88 "
Experimental — H 10 1.30 £0.67 * * 7.27 £0.89 " *
Sulfasalazine 10 1.60 +0.84 " * 6.85+0.63"

AOM/DSS ; azoxymethane/ dextran sulfate sodium. Control Group: Pure water
was administered via gavage; Model group: AOM/DSS; Experimental — L
group: 10.53 g - kg ™' Jiedu Dihuang Decoction; Experimental — M group :
21.06 g -
42.12 g - kg" Jiedu Dihuang Decoction; Sulfasalazine: 0.455 g - kg™

k{.fl Jiedu Dihuang Decoction; Experimental — H group:

sulfasaluzine. Compared with the blank group, #P <0.01; compared with
the model group, * P <0.05, **P<0.01.

Histopathological changes in the colon tissues of mice in each group( x200)

A Control group; B: Model group; C: Low — dose Jiedu Dihuang Decoction group; D: Medium — dose Jiedu Dihuang Decoction group; E: High — dose Jiedu

Dihuang Decoction group; F: Positive drug group.
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ASC ,Caspase — 1 mRNA FRIKkFEA, DA b 24 5 57 1 2 A
R, EgGit e E AR AARSIT Y E X
(P<0.05,P<0.01), .33,
5 MEMBEFTEAEBER NLRP3 & iE/MMEE
Sl:EA |

WB R, 525 T4 A b, B A/ BRS04
PINKI | Parkin Beclinl & [ A % & ik 7K S 2 i 35
Ik ,NLRP3 [ ASC , Caspase - 1 TE XX 5,4

TWG, SECR LA L, B A 55 b 55 37 A% 5] 4 41 2
Hh 4% 252541 PINKI | Parkin  Beclinl % (4 #H X} 32 34
IKEH B TE &, NLRP3 | ASC | Caspase — 1 7§ [ A3 X}
FAR KO I 2 BRAIG, DA 25 b 8037 = R o A RSO
B, m A E ] SRV A SR, TE G2
ERWHAEASIT¥E L (P<0.05,P<0.01), L
K2 fik4d,
6 MREMEIFITEER/NRIER R Thl/ Th2 {300
T AR R 5 X R LA L, A5 RN fRE
i Thl %o /> Th2 $H808 0, 259 + B,
B w2416 55 o 1 DA A1, 45 28 2 A I W Th 1148
WG N, Th TH85 5 25 0 /) , LA fif 75 M 037 = 7
AN R R 2 A8 SR, Egit L E
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BB (v £5)

Table 3 Comparison of average fluorescence intensity of mitophagy — related molecules and nucleotide — binding oligomerization domain —

like receptor thermal protein domain associated protein 3 (NLRP3) inflammasome — related molecule genes in tumor tissues of 6 groups of

mice(x £5)

Average fluorescence intensity mRNA
Groups
PINK1 Parkin Beclinl NLRP3 ASC Caspase — 1

Control 122.99 +6.93 138.38 +3.84 143.22 +9.42 1.01 +0. 17 1.01 +0. 19 1.00 +0. 11
Model 76.39 4. 89" 83.12 £5.01% 87.43 +3. 77" 2.06 0. 22" 3.03 0. 16" 3.28 £0. 22"
Experimental — L 87.50 +9. 38 94.11 +8.17 100.2 +7. 11 1.75 +0. 10 2.69 +0. 10 2.85+0.08
Experimental — M 98.75+7.13* " 103.13 +8.59* * 107.92 +6.84* * 1.59 0. 11" 1.96 +0. 14"~ 2.24+0.26"*
Experimental — H 107.28 +6.60 * * 111.27 £9.66 * * 122. 65 +8.36 * * L3l 0. 11" 1.54 +0.18" " 1.58 £0.22* "
Sulfasalazine 94.75+£7.11* " 101.27 £9.21** 105.44 +7.55** 1.48 x0.10" " 1.89 +0.09 " * 1.94+0. 16" *
Compared with the control group, *P <0.01; compared with the model group, * P <0.05, ** P <0.01.

PINKI S s S s o | 62 KDa NLRP3 [ S S s | |18 KDa

B-Actin — [WEE ———— - ) (], B-Actin [ w— — o— — o 12 KDa

- e - - [fE==ee]

B-Actin — ——— — —| 142 KDa B-Actin |- G a— G G e | 42 KDa

- N - - eSS o

pacin | e | . pActn |- ——

A B C D E F

B2 £4/NEE5 A2 NLRP3 (ASC  Caspase — 1 \PINK1 ,Parkin Beclinl [£)33%

Figure 2

Expression of NLRP3, ASC, Caspase —1, PINKI, Parkin, and Beclinl in the colon tissues of mice from each group

A: Blank group; B: Model group; C: Experimental — L. group; D: Experimental - M group; E: Experimental — H group; F: Sulfasalazine group.
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Table 5 Comparison of the percentages of helper T cell 1(Thl)
and helper T cell 2(Th2) cells in the peritoneal lavage fluid among

the six groups of mice(x +s)

Groups Thl1/CD4 +T Th2/CD4 +T
Control 4.78 £0. 62 0.26 £0.07
Model 0.74 +0. 09% 2.05 +0. 26"
Experimental — L 1.34 £0. 13 1.65 +0. 18
Experimental — M 1.78 £0.21** 1.06 £0. 11 **
Experimental - H 2.89£0.23" " 0.57+0.14*
Sulfasalazine 2.47£0.24"" 0.68 +0.07 *

Compared with the control group, ™P <0.01; Compared with the model
group, *P<0.05, **P<0.0l.

S A E L (P <0.05,P<0.01), )
%5,
7 BEMEAIHEER/NR M ERERFRIRm
Elisa 5256 B 7R « 5 % BEALAH Eb , B /I8 FRAM A i
IL -4 IL -6 IL—10 TNF - o /K- i 3548 =5 1L - 12
IFN -y KRR, 259 T WS, & 45 25 43S IL - 6
AOPREAGT TL — 12 7KSF- S 35 38 in s Bk vp 25 (1% 50) s 4
DIAN , HAR 5 25 418 A il IL - 4 (IL - 10 7K & 35 F%
IG,IEN — y ZKSF-3 5, HL LA 55 18037 & 7 A R0OR
B, @A R SEMASE SR, 5t b
SRHAAEITFE X (¥ P <0.05,P<0.01),
W6,

R4 6 /DU ALBIEORR [ W Sz NLRP3 JAE/IMAFI G F A LA (2 +5)

Table 4 Comparison of mitophagy and NLRP3 inflammasome — related proteins in tumor tissues of 6 groups of mice(x +s)

Groups PINK1 Parkin Beclinl NLRP3 ASC Caspase — 1
Control 1.05 0. 03 1.00 +0. 06 1.11 £0.09 0.40 0. 05 0.59 0. 09 0.40 +0. 04
Model 0.31+0.11% 0.29 +0. 06" 0.37 0. 09" 1.07 0. 09% 1.24 +0. 05" 1.01 £0. 17%
Experimental — L 0.53 0. 06 0.43 £0.05 0.52 £0.01 0.91 £0. 14 1.07 £0. 09 0.99 +0. 05
Experimental — M 0.72 £0.09 * * 0.58 +0.12** 0.70 0. 04 * * 0.79 +0.06 * 0.98 0. 08 * 0.63+0.06" *
Experimental — H 0.910.05** 0.74 0. 12** 0.83+0.05* * 0.72£0.07** 0.66+0.12* * 0.52£0.03**
Sulfasalazine 0.66 £0.10* * 0.51+0.11*" 0.62 +0.04* * 0.80+0.05* * 0.96 +0. 11" 0.68 £0.10* *

Compared with the control group, *P <0.01; Compared with the model group, * P <0.05, ** P <0.01;PINKI;PTEN - induced kinase 1 ; Parkin; Parkin

RBR E3 ubiquitin protein ligase; Beclinl ; Beclin 1 autophagy related; NLRP3;NOD - like receptor pyrin domain containing 3 ; ASC: Apoptosis — associated

speck — like protein containing a CARD ; Caspase — 1 ; Cysteine — dependent aspartate — directed protease 1.

R 6 6 4U/NRSNAMAAE P T 19 AL (2 )

Table 6 A comparison of peripheral blood inflammatory cytokine levels among the six groups of mice(x +s)

IL-4 IL-6 IL-10 IL-12 TNF - « IFN — vy
Groups -1 -1 -1 -1 -1 -1
(pg - mL™") (pg - mL™") (pg - mL™") (ng-mL™") (pg-mL™") (pg - mL™")
Control 26.44 +5.64 24.21 £2.25 19. 06 £3.76 55.39 +3.47 35.78 +13. 17 517.72 £52.15
Model 48.98 +3, 78" 44.42 £2.55% 37.67 5. 34% 28.28 +2. 33" 79. 11 £6.32% 238.67 +35. 78%

Experimental — L
Experimental - M
Experimental — H

Sulfasalazine

41.67 £4.31
36.39 £5.93*
33.61 £4.30" "

33.94 £5.81" "

39.10+2.89"
32.85+3.98"*
28.91+1.91**

27.63 +£1.98" "

32.11 +£7.50
26.28 +4. 65"
23.22 £4.35" "

26.22 +6. 15"

34.09 £2.49*
38.53 £3.84" "
42.67 £3.87" "

41.93 +4.39" "

64.13 £13.12
57.44 +13.62"
47.45+£10.06 "~

50.78 £10.9* "

286.57 +54.77
358.59 £52. 15"
435.28 +73. 12" *

405.33 £39.33* "

Compared with the control group, *P <0.01; Compared with the model group, * P <0.05, **P <0.01;IL -4 Interleukin —4 ;IL - 6 Interleukin — 6;

IL - 10 : Interleukin — 10 ;IL — 12 ; Interleukin — 12 ; TNF — o : Tumor necrosis factor — a3 IFN — y : Interferon — .

RNl 26 b T R R R G, 1%
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