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TR R 2K, AR AR T R 45 AT ERPE % 15, 350122

[(FE] BE KR K S0 % 3 Re & R 2 B 2 5 I8 HAEAE R K69 T FAE A A TRtk ALt . ik %
48 AR Ay AT G, AL, R KRR AR ERILRE, HFHI12R, hEvus, L4454
DRER CHNBANBAZHRE B AN RSl BB GRRGE SRR BERTE, MK
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BB E (TC), Bleitig (TBA) £%; HEL E XN ED M RKBEFEA; 16S tDNA 30l 5 k440
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HYT IE I (20174F) ) ™ A IE A JE JHFE A
UEAYHERE T TN K SE AV E AR %, g
AR YIA S, RBHINECR 545071697 CS 1A
R AT BEAE LA, S Hlm R F S AR . AT
FEIE I R P R R S W I s i At (R
#5 FITCMIACUC2020071)
1 #RE5FEE
1.1 4

SPF 2% C57BL/6] EME/NERL 51 2, 6 B, 1A
O 18~22 ¢, MU FIRSEI SR A R F
PEME, SRS P ATIEYS . SCXK (#7) 2019-
0004, S H&IE4 5 : 20201216Abbbb0105000538,
ANERURL SR TR R 2 R 2% SPE s b, B
12 h/12 h, & (20£2) °C, {27 40%~60%. &
R (R aRoKALG . B, BRI . 2F4E
H B 60% . 22% . 10% . 8%) HifRiHEzy
KAy b deft, 5 2010220913; &
] P A s (R o & U iR BB ) 82. 5%
A 15% . MRREE2% . AAZ0.5%) HIC8 A
WHAARA AL, 520210107,
1.2 %9

HR St 7 2R - JE 54 15 g(41E5-201101)
B4 10 g(41t5201001) , JE 4N 10 g(41520120102),
RS 10 g(HE5200831) , &8k 5 15 ¢(4it+520110190),
IRE 15 g(41L75 201124) , 14 R 15 g (4L 200131) ,
AB4: 15 g(41k5200901) , K# 6 g(HL5201122), %
HHE 6 g (HL+5200901) . 2540 7 4 g B 24 K~
RS = N REEBE 24 5, RK R I e K 24 W
IRA IR e 28 R AR5 22100 ml, FReZUREEH
T 17 g/ml, REFRAHIRICHE (250 mg/ki,
#5 1.20182A), Dr. Falk Pharma GmbH A &, FiK
WEFTIF U TR Ak, BCHI R N 2. 5 mg/ml (1) g
FA MR
1.3 EZEXMNFLE

SR REREE (TC) . BHYTFER (TBA) ELISA
A (VLI e Sl A B2 AL k453458 202101) 5
IIARFR-LL (HE) Qe e R ERHEA
FRAF] L LS 20190430) 5 38 5% 7350 & . TB Green®
Premix Ex TaqTM ( H 7K Takara 23 ®), b5 4351 Ry
AK71623A, AK41790A); Soil DNA i 7 & (Omega
Bio-Tek /A7) , #t 5 D5625-01) ; 4% 22 5 H i 20 21 [
JEW (Biosharp 2], #*5-70091800)

LRH-800-GSI B N TS 546, #HOCTH 48 4 R y7

TEPA RS A s EGLISOH B A= 4 40 41 40 B AL |
RM2245 BUA 85T AL, TEE Leica A Al 5 [lumina
NovaSeq BRI HL#% , 32 [ illumina 23 7] ; Axio Imager
A2 RN s, I Carl Zeiss A F o

1.4 5B TFHF %

51 HU/NECR FHBENLE Rk s i 12 H
GBI 39 Ho 25 2/ B 45 7 38 3 1) Rt IR
TR /N B T e R 0 DRI 7R 9 JE I AR
BEMLEN FREI 3 2, A G IR A E, &
NEUIRAER] B IEC, ABHEh, PR AT ULV RE )
DA AR T U ] BT CS AR AL 3 MR T 7, FE A
10-13 )8, iz “HNIB+IMB+ECRE " Hil 5 E 54
TESHIAR RS 0 N BRTE 4 KA 6 FH v M B
TR IR b, S AN TR [RE (32+1)°CL 18
FE95%] K10 h, FEIRHAIIE LT 20% HEREK
TR A AR, AR O E E K . AR
Ml G R, B, KB, MR, MER
W, KRR, kg, RS E S
KSR, PRIBAUEE BT

Pl 42 36 KNG B Yy, R HBEHLEC Y 3=
B ARG . IS RS AL . AR L AEIRR A,
B2 . DR 14 TR, sk SEia % 4
ANEREA T I R S8 250 0. 02 ml/g HE , 45 2)
HAHYTFRA (60 kg) FIHEM 1245 " REXLEM
TR 2 /INER 45 T AE 2 IR W 0. 02 ml/g HEH 5 W]
Af 25 1 2 AR IR 20 /N BRL4A T 0. 02 mil/g A= BRER 7K
B, SHSEH 1K, HTH4H,

1.5 UERIEAREZ 75 ik

.51 —fdEot  [IisEfR & R g e 5/ BRUG
SE . KSR IRE R RETE . PRI EE
ik, EBE—RIGO.

1.5.2 % RS RGBT
WA T RS20 1, WERIE SR /N RLS min P ZERLAS
50 ¢emx50 emX50 em . i 1] FH 2 (4 25 FEE Y 51 R
43 AT 25 AN 1E 7 TEAS 10 13586 3 1 K7 28 6
MR BESLUREORER IRHE], LS e/ B R
FREE
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K2 b, SR A 2 R Y R PR /)N BRI S A H N AR
i, A /N ORAE 2~3 B3 REAR, SREEIFMIRE
AT E DR 15 min, SRJGHEFEF)-80 CIKAH
PRAF o R HH Soil DNA i 57 £ 45 B 38 B8 1 DNA
YEHI 40 16S tDNA V3-V4 X4 S dEgl Y (K )F
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468 bp), SIMFHI N . 338F (5'-barcode+ACTCC-
TACGGGAGGCAGCA-3"), 806R (5'-GGACTACH-
VGGGTWTCTAAT-3") #E47 PCRY" 34 ; #EE %,
FEXFSCPESEA TR 5 5 7E Illumina NovaSeq HL#%
R 35 2 SRR B (SO0 A 3R ) b AT e o X IR R
B HEAT R L B i A, SRS R H QIIME2 dada2
GBI AR T BT 4 T 1) R T e R AN HEA T AR 1 L
HILUE . AME L PHE R IR ARG B RE T
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FFAEREAR I ERE SR . H “qiime diversity alpha-
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1.6 %it®7ix
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Figure 1 Changes in diet of mice in each group
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Figure 2 Changes in body mass of mice in each group

2.2 A RORFI BT R 03 52 3 45 R4k

T 1R33N, WERHATSAL/N B 5 550K - 28
AR R BLOER . #R kIR 2E R e
X (P>0.05), w52 A4, B
IR 4 50 17 20 AN AE 2= IR R 41/ N RUK P25 s 1
BOR BT R BE/D, F kR EER: (P<0. 05 1§
P<0.01). FTHiE52 A4l i, #Rdl/NRK
R 0 S I NE VAV S R M I A EI BTN
(P<<0.01); SAIAYZFIAE LR FRAL LLER, inik
KL AL /N BROK T 280 5. BBy £,
i kmAE 45 (P<<0. 058 P<<0.01),
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Table 1  Comparison of the number of grids crossings in the open field test in each group at different times (1, x=xs)
2053 R bt i} T T

FHA 12 121. 50+16. 06 118. 00+11. 66 112. 20+14. 03
(i RIEE | 12 115. 80+13. 92 54.80+13. 73" 54.50+12. 08"
TR A LS 7 40 12 115. 10+17. 85 55.20+11. 98" 108. 40+37. 02" ©
RE R ENRA 12 115.20+22. 82 56. 50+9. 929 61.70+12. 43

W oa) SEA4IE, P<0.01; b) SEIRIA S, P<0.01; ¢) SRERFEMMRA LR, P<0.05,

F2 AN ] 37 52 97 1k P ] He A

Table 2 Comparison of the resting time in the open field test in each group at different times (s, x+s)
415 F AL AT A TUE
25 [ 4l 12 57. 40%16. 70 119. 80+24. 72 87.90+14. 05
SR 12 61.40+17. 01 150. 40+30. 42" 189. 50+19. 51"
TR S 5H 7 21 12 55.70+17. 88 147. 20+27. 26" 107. 20£22. 637 ¥
e IR 12 61.80+17.27 151. 50+24. 39" 196. 10+23. 69

W oa) SFAHAHE, P<0.05; b) SEFHHE, P<0.01; o) SHEMAHE, P<0.01; d) SREEEMERRALE, P<0.01,

R3S U/NRUNIRI I )4 5256 EL S R LR

Table 3  Comparison of the rearing times in the open field test in each group at different times (K, x+s)
20 51 kA T BRI TR IS s
=K 12 30.20+5. 51 23.70+6. 67 12. 60+2. 95
IR 2H 12 28. 10+4. 68 9. 60+4. 62" 7.50+3. 03"
I NS e 12 27.70+5. 81 10. 10+4. 48" 14. 406. 43" ©
AR EINRA 12 27.10+5. 55 9.30+4. 76" 6. 80+2. 94
Heoa) HaHALE, P<0.01; b) SHEEI4HE, P<0.05; ¢) SREEAMMALLE, P<0.05.
2.3 B RAfegs B AARRT ATC, TBA A NHFR 2 /N BRI P9 TC & 2 4R AIC . TBA & &34 7t
g Sl 5 (P<0.01); SREELAMMA /N ELE, I
2 /NEIRIHR L B, RN B KEEHH /N BB TC & &% . TBA & &

/NERIRTH L R R 6, WIRIDFE R DCEE, 0
PERFE I IR S 37 4R RE S IR 4 /N R
IRV B2 (A, (A5 RERA AT A N
AR B e . PR VP RE I I DCIE I ok, I {A TR
e VAN E )11 9 NE ST 7R A N W R 2/ = = W
PR HERGEN . RK4m, SEA4IE, B
AINEE N TC & &R . TBA ST EEM (P<
0.01); SEIAULLE, SN k47 4l fAE L4
R4 AAUNRIATETC, TBA &
Table 4 Comparison of TC and TBA contents in bile of mice

in each group (x+s)
245 FRE TC/mmol - 1. TBA/wmol - L'
EHA 12 5.01=0. 52 19. 66=0. 83
T2 12 9. 48+0. 78" 13. 001. 279
Jnygi K Se A 1 4 12 6.79+0.58" 0 17.67+1.48"
e L AR A 12 8. 00+0. 91" 15.49+1. 07"

e TC, BHEE; TBA, RAHITHEZ.
a) SAEALE, P<0.01; b) SHEMALE, P<0.01;
¢) SRELANRRLL b, P<0.01.

B (P<0.01),
2.4 B2 B IR LR R TR AL AR

2 AN B HLBUE L 8%, B
W RS RE ST BIRLZE /N Il i 5 ke e R M i i
W, Wm0, WA, AR B
SRR ORI R S 0 2H R R 25 SEIH R 4/ N
SRV 86 B B A IS N, WA ok W R AR A T
e, LIS R S 1 2H /)N BRI i 2H 2075 BT 2524
ARG AR, A/ R ISR IR ST UL 3.
2.5 B RAMIERAFEY S AR LR
2.5.1 Alpha $#HESMHER SR, SFAA
b, BiRIZH /NER 7 38 Chaol . Observed species .
Pielou_e. Shannon 4§ Simpson #§ £ # [ I8 (P<
0.01); ML/ N7 IE Shannon . Pielou_e
T B0 TR LA A AR 2K SRR 41 (P<<0. 05 8 P<
0.01), 1M Chaol. Observed species. Simpson 5%
ZERIGTFE L (P>0.05),
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3 AUUNRAFBHLUREIES (HER(, x100)
Figure 3 Histopathological morphology of the ileum of mice in each group
RS SU/NEURIE R Alpha Z R4S

Table 5 Alpha diversity analysis of intestinal flora of mice in each group

PSR g LSRR

[7xs/M (P, P,) ]

25 Uk Chaol

Observed species

Pielou_e Shannon Simpson

A 12 7977.91+1237.41  6339.71+923. 54
P2 12
g R Hma 12
AR ENRA 12

1861. 60+324. 25
1525. 61+465. 49

1567.20+325. 15
1168. 62+339. 05

0.85 (0.81, 0.85)

1738. 574520. 919 1375.00+433. 83" 0.54 (0.48, 0.59) *
0.65 (0.58, 0.69) " 6.75 (5.97, 7.49) < 0.95 (0.89, 0.96)
0.50 (0.47, 0.53)

10.77 (9.97, 10.89) 1.00 (0.99, 1.00)
5.46 (4.88, 6.25) ¥ 0.86 (0.80, 0.90) ¥

5.04 (4.61, 5.44) 0.84 (0.81, 0.89)

W oa) SEA4IHE, P<0.01; b) SERIAIE, P<<0.01; ¢) SREERFMMRA LR, P<0.05,

2.5.2 Beta 354 R Beta ZREVERET
FEAIB Y 25 5, 0] S W (] s AR 22 (B3R % 118 A L
PES 250, NSRRI ZHE ST, FEE
Adnois 73 B F1 Anosim 4341 1 51| 45 20 FE A 22 1] 2 45
FETER 255 0 Adnois 73BT 224 T B K 50 1) £ 00
FrE5Hr, EEMNERA A A AL N REAR IR 2 S5 2 R Y
FEABR B R B AAAE 22 5% o AW Adnois 7387 7R
R2{H 7 0. 60, Pr (PrEACZ @ i & A5 50 15 3] 1Y
PAE) =0.001<<0.01, Ui H A 52l Iy U5
R REAS A B 2 I REAS LE L B FEAS A L. Anosim
SRR A R A E R R RS
Bk g s (REUEMEFEE-1~1, % R>01],
FORAMEZEFKTHANESR, & R<ONMERAN
ZRRTHNMES) . AU 2 H) A,
KBRS R < A IR AR ZH = A1) (il 21 8] 22 53 /N T4

WZES, dAlZEF AR (R<0, P>0.05); H
REHARERBRTHNLES, HiF 25 8E
(R>0. P<0.01),

2.5.3 B0 R E BRI KT A AR LR AT 45
R SA/NRIE AT AR L
JERETR [V RUAT BRI 1) =, Hodas AL/ R B8
1T LY 84. 58% Jy LA XL H R T], JERETR [ TLEAR
RIS 41 % g A AR AR 4 b 43 3l i L
89.99% . 90.49% . 93.58%, ¥ Jyit 3 4 AL HH
1. Fomn, SEA4IuE, BRI R4
A B BEF SR IR 2 JEL B o | TARDG 21 B L JUUFF
BT B T (P<<0.01), BRI L]
FHXTFBE I8 (P<<0.05) 5 8K Sl 17 241 I fig
FAE PR A& T T T XT F B 22 R g it 22 B X
(P>0.05),

RO A LH/INEUE R REHRA AL 1T AR X = B2 LA
Table 6 Comparison of the relative abundance of the top five phylum-level species in the intestinal flora of mice in each group

[%, M (st’ P75) ]

A5 WK JRERETRI] FUFF IR I LR JBRRFT I
ZSHA 12 9.45(6.74,17.04) 88.08(77.92,90.93)  0.57(0.34,0.67)  1.01(0.62,2.29) 0. 00(0. 00,0. 00)
L EE 12 94.27(84.21,98.58)" 3.88(0.90,12.58)Y  0.80(0.34,3.19)  0.28(0.08,0.54)”  0.00(0.00,0.02)

I EEEAAZH 12 91.65(85. 40,95.78)% 3.95(1.97,5.86)"
RE AN AR AL 12 95.75(90.24,97.06)" 1.97(1.17,3.56)"

. oa) SEA4HE, P<0.01; b) S=A4HE, P<0.05,

1.62(0.79,2. 80)
1.64(1.11,2.92)

0.88(0.62,1.84)
0.30(0.14,1. 12)

0.01(0. 00,0.09)
0.01(0. 00,0. 03)
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2.5.4 B0 R iE B JE KB M AR LR AT 4 FrEE . IRt AT A E . SUSAT B s AR X 2R 1
R MNEKFEBEMX EERE, & AAFFE PA A I R AR S BE R R (P<<0.05 8 P<
J& . AT S 5 BUBFT B R AR XS 2 BE 4R 6. 62% . 0.01); HREZFMMAL LI, Mm REHHAF
2.88% M 1.40%, =5 HAMWMEHEIE; FLATH FEoJE « AT b s A0 B AT T s A 2 B
J& . EFFIRIEE . AT R R 2 CREX R P, PERRICIA B AR T (P<0.01).

K 17.03%  14. 86% 4. 43% ) FIAE L4 0 R 41 (A 2.5.5 WEMAEF o X442 6] B v R
XTFE BE 4y 9K 14. 20% . 16. 17% 5. 32%) (A 2V TR 2 T SR S AR EY, RA
J&; MRS G AT IR E . RATHEE . AR LEfSe /M7 /1% . MLDA{E >3 4RifERTE, 4412200
AR AT E RN 43. 12%. 29. 04% F12. 93%, S 1T W, B B @Ko adt g 66 1
FEAME AR, £TR, SEAHE, K WEZERE, HohEKPA254 . Nik— LU
2 /0N U T TR R e P AR R R AR R, R A T e T HUFH 25X BRIRE 0 2R, O 45 AL 7 I 7
THAT B & FOSUEL AT 18 Jg AR X E R T (P<<0. 05 ESPr. B4-E 73/, 45884
o P<0.01); SEERIA R, s KL% 4 (LDAMH =4), S24_THWACNZ A4 BEZ 7Y

RTINS 6 TR K SRR o 3 B LA
Table 7 Comparison of the relative abundance of the top five genus-level species in the intestinal flora of mice in each group

(%, M (P, P,) ]

25 B FLAT T ) ST A JEEAE G TRELAT T ) U FF T )
2 12 4.02(1.30,8.37) 1.56(0.72,3.58) 0.00(0. 00,0. 02) 0.02(0. 01,0. 04) 0.95(0.49,2.25)
HEAIZH 12 6.39(3.87,22.47) 4.68(0.90,6.52) 17.80(6.50,22.30)  0.00(0.00,0.00)”  0.06(0.038,0.21)"
TR SERATAE 12 43.08(27.39,63.92)° 26.02(16.87,41.20)7"  0.02(0.01,0.16)° 0.03(0.013,5.02)” 0.62(0.29,1.11)"

RELANRTR AL 12 2.72(1.57,26.85) 2.09(0.57,6.69) 17.06(10. 66,21. 12) 0. 00(0. 00,0. 00) 0.07(0.03,0.26)
W oa) HEAHLE, P<0.01; b) S5 A4EE, P<0.05; ¢) SHMA LK, P<0.01; d) SHEEI I, P<0.05; ) SHEE
A4l b, P<0.01,
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Figure 4  Comparison of significantly different bacteria in the Figure 5 Comparison of significantly different bacteria in the intes-
intestinal flora between the blank group and the model group mice tinal flora between the model group and the MDD group mice
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Figure 7 Comparison of significantly different bacteria in the intestinal
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Effect of Modified Dachaihu Decoction (/)% Kk %1% ) on Ileum Histopathology and Intestinal Flora in
Cholesterol Gallstones Mice with Damp-heat Syndrome

MIN Li, WANG Suying, LIN Xuejuan, DING Shanshan, ZHU Long, CHEN Meimei, XIE Yuchun

Fujian University of Traditional Chinese Medicine, Fuzhou, 350122

ABSTRACT Objective To investigate the therapeutic effect of Modified Dachaihu Decoction (il J % #11% ,
MDD) on cholesterol gallstones (CS) mice with damp-heat syndrome and the possible mechanism. Methods Forty-
eight mice were randomly divided into blank group, model group, MDD group and ursodeoxycholic acid group, with
12 mice in each group. Except for the blank group, the other three groups were administered with “internal damp +
external damp+ high cholesterol stone-inducing diet” to establish the CS damp-heat syndrome mouse model. After suc-
cessful modeling, MDD group and ursodeoxycholic acid group were given 0. 02 ml/g of MDD at a concentration of
1. 17 g/ml and 0. 02 ml/g of ursodeoxycholic acid solution at a concentration of 2. 5 mg/ml by gavage, respectively,

while the model group and blank group were given 0. 02 ml/g of normal saline by gavage, once daily, for a total of 4
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weeks. The general changes of body mass, diet, fur, stool, urine and otherconditions of mice in each group were ob-
served and recorded every week since the establishment of the model. Open field test including the number of cross-
ings, the rearing times and resting time was performed to measure the activity of mice in each group before and after
modeling and after treatment. After treatment, the contents of total cholesterol (TC) and total bile acid (TBA) in bile
were detected; hematoxylin and eosin (HE) staining was used to observe the histopathological changes of the ileum;
and 16SrDNA amplification sequencing was used to detect intestinal flora biodiversity in each group. Results Com-
pared to the blank group, the mice in the model group had decreased number of crossings and rearing times, pro-
longed resting time, increased TC content in bile and decreased TBA content (P<<0.01). Compared to the model
group and ursodeoxycholic acid group, the MDD group had increased number of crossings and rearing times, short-
ened resting time, decreased TC content in bile and increased TBA content (P<<0.05 or P<<0.01). HE staining
showed that the structural integrity of the ileum was destroyed in the model group, while the intestinal villi were loose,
messy and broken, and the lamina propria was significantly thickened. Compared to those in the model group, the
density of intestinal villi of mice was increased, while the conditions of intestinal villi rupture were improved in the
MDD group and ursodeoxycholic acid group, and the pathological morphology of ileum was improved more obviously
in the MDD group. Alpha diversity analysis showed that mice in the model group had decreased intestinal Chaol, Ob-
served species, Pielou_e, Shannon, and Simpson indexes than the blank group (P<<0.01), and the MDD group had
increased intestinal Shannon and Pielou_e indexes than the model group and ursodeoxycholic acid group (P<<0. 05 or
P<<0.01). Beta diversity analysis showed that there were no significant differences between model group and ursode-
oxycholic acid group which was no larger than the within-group difference (P>0.05), and significant differences be-
tween other groups that larger than within-group difference (P<<0.01). There were 66 significantly different bacteria
among the four groups of mice at the taxonomic level of kingdom, phylum, class, order, family and genus, of
which 25 were at the genus level. Compared to the model group and ursodeoxycholic acid group , Heterobacterium,
Lactobacillus and Zurichella were significantly different genera in the MDD group. Conclusion MDD can improve
the activity level and damp-heat syndrome and regulate lipid metabolism in CS mice with damp-heat syndrome, so as
to promote gallbladder function and remove stones. The mechanism may be related to improving intestinal flora disor-
der and ileal tissue pathological damage.
Keywords cholesterol gallstones; damp-heat syndrome; Modified Dachaihu Decoction (Jiysi k4113 ) ; intestinal
flora; open field experiment; ileum tissue
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