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Regulatory Effect of Quyu Huatan Tongmai Prescription on Intestinal Microflora in

Golden Hamster with Hyperlipidemia
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[ Abstract] Objective: To explore the regulatory effect of Quyu Huatan Tongmai prescription on
intestinal mircoflora of hyperlipidemia golden hamster and scientific evidence for the compatibility. Method:
Syrian golden hamsters were randomized into normal, model, prescription, stasis-dispelling (Quyu), phlegm-
dissolving (Huatan) , and detoxification (Jiedu) groups, with 8 in each group. Hyperlipidemia in golden
hamsters was induced by high-fat diet (4 weeks). Then hamsters in the Quyu group (1.11 g-kg'), Huatan group
(0.39 g-kg'), Jiedu group (0.07 g-kg'), and prescription group (1.42 g-kg") were given (ig) corresponding
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drugs and those in the normal group and the model group received (ig) distilled water of equivalent volume,
once a day for 6 weeks. Serum lipids were determined, and hematoxylin-eosin (HE) staining was used to
observe the pathological morphology of the liver. Feces were collected for 16S rRNA gene high-throughput
sequencing of intestinal flora. Result: Compared with normal group, the model group demonstrated increase in
body weight (P<0.05, P<0.01) and blood lipids (P<0.01), decrease in intestinal flora diversity (P<0.05, P<
0.01), and variation of the relative abundance of intestinal flora at phylum, family, and genus levels (P<0.05,
P<0.01). Compared with the model group, Quyu Huatan Tongmai prescription controlled the body weight
change, reduced the serum triglyceride (TG), total cholesterol (TC), and low density lipoprotein cholesterol/
high density lipoprotein cholesterol ratio (LDL-C/HDL-C) (P<0.05, P<0.01) , improved the structure of
intestinal flora, decreased the ratio of Firmicutes to Bacteroides (P<0.01) , raised the abundance of
Bacteroidaceae, Porphyromonadaceae, Rikenellaceae, and Pasteurella (P<0.05, P<0.01) , and lowered the
relative abundance of Coriobacterium (P<0.05) in hyperlipidemia golden hamsters. All the split prescriptions
improved blood lipids and intestinal flora of the hamsters and particularly, the lipids-lowering effect of the Jiedu
group and the regulation of flora in the Huatan group were closer to those of the prescription group. Conclusion :
Quyu Huatan Tongmai prescription and the split prescriptions all alleviated the hyperlipidemia of golden
hamsters to different degrees possibly by regulating intestinal flora structure and improving intestinal

microecology. The effect of the prescription group was most significant, and coming in second was the Huatan

group. This study also provides scientific evidence for the effect of Quyu Huatan Tongmai prescription.
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2.3.2 JFMEZUHE e iiss s 4l 4wt U
e JFF I A () 368 057 2 20 1 B, 10% Ak FE I 2% o g 1]
FE A A, U0 R kS HE B, Pk
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3 £8
3. ARSI IE Bk 5 B LB AT AT = i 4 b R A
i AR SR AR R SR TR ET L A A sh Y
hFEREAREER , ZEH%G6H)G, SEFALL
B, BN 20 4 i Hb, B MR 0T A B S 3 N (P<0.05) , B
e B e R 5 5 G A R 2 Bl W A I A e s
PRV L35, 25 2 6 il Ja 52 7 L RE 1% B BRI sh )
A 5T 5 (P<0.05) , 1115 4% 25 e (1 28 B8 AR A4S Joit & 114 4
A 5. 25 2 2l 0k T i 1 K 32 2 Rl IR R 5
Wi, G0 A T AR, E B A A ST AT T A
J e KR A BT AR, R B OE AL R, R A
2 By A R R B K A b (P<0.01) , T 55 R R 4 e g
507 45 25 A R 08 W 3 IR 4 o M RS IO K
JE(P<0.01) , #5 FC AR 20 v A ek 20 fig % I b ol 2%
S B W) R T GEUEE (P<0.05) . L 1.
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(X+s,n=8)
Table 1  Effect of Quyu Huatan Tongmai prescription and its

combination on body weight of high fat golden hamster (x+s,n=8)

am Ak BfEe e TUUHK
/%
IEH 110.50+5.40  169.25+11.88  34.33+6.86
H5i A 107.38+7.37  192.13%13.52"  44.00+3.66
i 1.42 110.38+7.13  171.75+8.10Y  35.68+4.11%
LR 1.11 110.00£10.42  191.25£16.60  42.40+2.96
1% 0.39 113.88+7.45  182.13+23.07  36.89+6.36
% 75 0.07 114.38+9.62  191.50+11.28  40.31+£3.96

TF 5 0F % A 8 P<0.05,7P<0.01, 518 41 H 4P P<0.05,
YP<0.01(£2,3).

x2 HRURBRAREREANSESEMRMERERNE
fig (x+s,n=8)
Table 2 Effect of Quyu Huatan Tongmai prescription and its

combination on blood lipid of high-fat golden hamster (x+s,n=8)

B F4E/g-kg! TC/mmol-L' TG/mmol-L' LDL-C/HDL-C

EH 3.38+0.45 0.53+0.13 0.27+0.04
(% 12.92+3.45”  5.46+1.277 1.25+0.12%
27 1.42 9.49+1.52Y  3.59+0.72% 0.97+0.14%
R 1.11 9.87+2.28 4.1742.11 0.87+0.07
e 0.39 11.71+3.08 3.31+0.82% 1.18+0.37
% 7 0.07 9.61£1.80"  3.7440.92" 1.00+0.24%
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BEARPE b Pk /N R i 72 JEF 440 S R T 5 A
ALt 7 200 T A= DN i P T DL 2 4 D B A A
T R T R AN i S eT A U A o 5 Al
A He R, T A IF A SN EE R B I, T 20 M OBk R
AR (R S R IR R A 70 21 B I Dl A 0 i A
PN TN T VA A A VDS o G523 411 IR S PRI
DXCP™ 5K, M4 e I, A 58 A0 M TR K 2T Ak 4] S0
Az o A 2% T AT 2 RT DL JEF 4 S5 4 A [ e JE 4 40
JHF 240 JH CBRAE AL A B s 28 1 T 2 M A R AIE K
REERMMRN, D e A H S A . LR T,

3.3 AR AL PRI K 7 K G I AT 2 X g i 4 o M B
Ji7n TE TR R ) 52
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Fig. 1 Effect of Quyu Huatan Tongmai prescription and its
combination on morphology change of liver tissue in golden

hamster with high fat (HE, x200)

R3 HEEEESHMERITHN (Fxs,n=6)

FEVER B ZHENE . o Z2 1R 2 X R FE A P PR B8 T
MREA R W) b Z BV 23 07 L T A Chao $5 4%,
Observed-species #§ %% , Shannon #§ % & Simpson
diversity 16 5055 o N [F] (9 i BO T4 o B 7 2 Pk
B M) 5 55 AN TR, Chao #8 20F Observed-species 5 £1 %
WCRE S T R IR Y SR OBV TR R R B i
% 8B Ix B Y AP Y FE 2 1% &0, Shannon il
Simpson diversity 45 % S WL 75 10 2 FEVE | S2 A
P& )Rl A R A R A BE RS R . AR R 4 R
RN LT BT A ) Rl B A RO A X A R T
N KR A BRI ZREPE . & 8 BU Al 33 DL &
TR IFEATRE, UL BOBE 8K, 3 R i b 1 T
YR Z , 2R, 5IEF 4 AR AN
Chao $5 %% , Observed-species 15 %1 , Shannon 5 5 1 &
WA (P<0.05, P<0.01) , & W A% 7 25 v 1 7 = g 2
22 B A AT 5 T SR R A L A, 2 O L A R A
AE A% AN [ P2 B2 1) 42 i R i JE M 2 AR E  H R A 4E
P24 3 X (P<0.05,P<0.01) ., Simpson diversity $& 5
HHZ E] AR gt AR B 5 H A
BRI R ARk s WLk 3,

Table 3 Statistical analysis of Alpha diversity of intestinal flora (x+s,n=6)

2 %) il /g kg Chao 5 %% Observed-species 18 % Shannon 1§ %% Simpson diversity 1§ %t
EH 486.24+87.11 383.50+87.69 4.77+1.14 0.88+0.09
LR 379.48+72.26% 267.90+£50.34% 3.61+0.86" 0.77+0.15
g7 1.42 535.67+62.64"Y 414.75+48.719 4.56+0.85V 0.85+0.08
TR 1.11 452.19+77.07 322.67+60.09 3.78+0.56 0.81+0.07
19 0.39 547.68+79.93Y 412.83+75.38% 4.79+0.64> 0.89+0.04
i 1 0.07 466.27+56.49 327.17+63.47 3.96+0.71 0.82+0.08

B 2 FEE W Ry A ] A= ) 31 58 22 () Y 22 4 1k A
B o B, RO LG AN [A] 3 AR A TR REZS A 1Y 25 7 0 &8
JC MR E 3 73 (PCA) e B IE 8 41 5 458 7Y 24 g
SEMI RSB I B X 0 M A S AL A T IE R SRR
2z 0n], o 52 07 20 T RS R 5 OE R A R A
HUBAIR AL FAAR BT (PCoA ) 25 Al i R IE &
HEBRAEE R, ZREK, SHHANTH
Mz m, I HEA mEw AEwm A, Kb g
20 5 IF B AR B Al ORI 4L, 5 PCA 41 #r
BER—2. K2,
332 WEWEREIIKFEFEZL NG EMAEY
T KKERE HEARPILARET] EEE
Firmicutes, Bacteroidetes, ¥ £ [ [ ] ( Proteobacteria) ,

it 26 B 1] (Actinobacteria) K i #k AT B O[]

(Deferribacteres) %, ULIE 3. 5 IE % 41 HL#, 4 ¥ Hb
SR B A5E 78 2H i 18 N P 5T BE TP Proteobacteria,
Deferribacteres, Bacteroidetes i #f & & B B F& AL (P<
0.05,P<0.01), Firmicutes & J& HA7 T g #a . i
Sy TR, 5 R AL R, B AR
W Pk h 4 & M B i N Proteobacteria,
Deferribacteres, Bacteroidetes ¥ ] & # )i ( P<0.05, P
<0.01) , 17 & 9% 41 fig #% W] 2 34 i Proteobacteria #il
Bacteroidetes 7E Jii il & ff 1 F & (P<0.05, P<
0.01) , &2 77 4l Ml fb R 41 ¥ fig B ¥ & (K
FirmicutesFirmicutes ) 3= & (P<0.05) . 5 & 4l Lt
BOAARAMCGERHFEENR ISR TARA BE
P25 o ARWESEIE W 4 5B ZH P Firmicutes 1Y 4
%f = B AR 4k A~ K, i Bacteroidetes 7E 4% 2H [1] 22 57 W
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HH 3 % i (P<0.05, P<0.01) , Eubacteriaceae [ £t |
JE 25 TH R (P<0.01) 0 25U, 5 IR R 4
b %, B 4 4 % H B % i N Bacteroidaceae,
Porphyromonadaceae, Rikenellaceae, Clostridiales
vadinBB60_group, Family Xl , Lachnospiraceae }
Desulfovibrionaceae B #f 3= B ¥ B & 34 Jin ( P<0.05,
P<0.01) , 17 1k % 41 fig 0% W] I 3% 7N Bacteroidaceae,
Rikenellaceae, Family Xl % Lachnospiraceae 7& i i
T BEH A 3 (P<0.05) , B Ik Eubacteriaceae At 3= &

x4 HERURBERARERAANMESEMBRBEERHF K FEHFEZUHZIE (F+s5,1=6)

Table 4 Effect of Quyu Huatan Tongmai prescription and its combination on abundance change of intestinal microflora phylum level in

golden hamster with high fat (x+s,n=6)

21 5 /g kg Firmicutes Proteobacteria Deferribacteres Bacteroidetes F/B

EH 90.097+4.562 0.842+0.435 0.156+0.082 7.913+3.133 13.077+4.568
LY 94.573+2.205 0.239+0.140% 0.009+0.003" 3.878+1.723" 24.116+7.229"
27 1.42 86.405+4.301% 1.158+0.548" 0.146+0.128> 14.587+6.017 6.727+2.507
P33 1.11 91.322+2.926 0.745+0.378 0.024+0.021 7.074%2.390" 14.215+4.743Y
% 0.39 84.042+5.590% 0.886+0.416> 0.031+0.025 12.26142.203% 7.113+1.767Y
i 7 0.07 89.665+5.336 0.586+0.320° 0.018+0.022> 8.855+5.334 13.758+8.080%

T SIE R4 E Y P<0.05,2 P<0.01; S5 HERI4] LAk ¥ P<0.05,% P<0.01; 5 & J7 41t 8 ¥ P<0.05,

114 -

©P<0.01(F5,6[).
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Fig. 4 Composition of intestinal flora of golden hamsters in each group (family level)
x5 HRURBRAREREAANSEMRPERHMKFEHEETUNEN (3+s5,1=6)

Table 5 Effect of Quyu Huatan Tongmai prescription and its combination on abundance change of intestinal microflora family level in

golden hamster with high fat (x+s,n=6)

Clostridiales_vadin-

215 Fl /g kg Bacteroidaceae Porphyromonadaceae Rikenellaceae Lactobacillaceae

BB60_group
EH 1.640+1.331 0.441+0.304 0.327+0.205 11.556+2.891 0.222+0.088
il 0.228+0.158% 0.076=0.033% 0.086=0.040% 1.041£0.789% 0.016+0.006>
27 1.42 3.141+1.575% 0.534+0.254" 0.378+0.134% 0.157+0.146 0.173+0.068%
(iR 1.11 0.423+0.279% 0.117£0.072% 0.152+0.072> 0.533+0.372 0.081+0.096
1% 0.39 1.686+1.393% 0.256+0.128% 0.274+0.190% 0.309+0.262 0.047+0.035%
fif B¢ 0.07 0.584+0.370 0.144=0.086% 0.124+0.107% 4.585+2.639% 0.066+0.058
25 /g kg Eubacteriaceae Family Xl Lachnospiraceae Desulfovibrionaceae Ruminococcaceae
E# 17.079+9.744 0.146+0.058 9.737+4.344 0.534+0.278 10.216+3.429
AT 43.692+11.087% 0.021=0.007% 1.525+0.479% 0.034+0.017% 4.867+1.098"
27 1.42 32.378+10.866 0.138+0.040" 7.115+3.630" 0.709+0.377% 4.779+1.217
LR 1.11 43.710+15.323 0.035+0.035 2.190+1.922% 0.068+0.063% 5.636+4.202
% 0.39 26.129+12.428Y 0.089+0.076> 7.243+4.187% 0.306=0.204 4.214+2.418
fi 55 0.07 35.972£12.214 0.044+0.035% 3.497+2.980 0.138+0.109° 4.400£1.395

334 pEEHEAKEFEESL MNBEHRED group) , Family Xl _AD3011 group, i ¥ & J&

ERAES

KR T AL P R T B AT

([ Eubacterium] _brachy group) , Acetatifactor, % BR

W & (Allobaculum) 9% 8 BK )& _2(Ruminococcus 2),
L M P J& (Lactobacillus) J . ¥ ® &
(Bacteroides) 55 , WK 5, 5 IEH 4 b5, 4 g
i N Bacteroides, I [X ¥ B J& (Barnesiella)

Odoribacter, ¥ Hf T&§ J& (Rikenellaceae_ RC9_gut

I J& (Coprococcus 1), BWR W JE (Lachnospiraceae
FCS020_group) , ¥ X & J& (Roseburia) , W AT 1 J&
(Oscillibacter) , % B W J& _UCG_005
(Ruminococcaceae_ UCG _005) 2 A = S I =4

(Desulfovibrio) , IR %8 M MK W J& (Anaerotruncus) , J&
+ 115 -
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B % W J& (Ruminiclostridium 9) , & B W )&
_NK4A4214 group (Ruminococcaceae_ NK4A4214
group) X Lactobacillus UCG_002 & #f £ & ¥ B i
Fe Ik (P<0.05, P<0.01) , 1 £ %% W J&
(Coriobacteriaceae UCG_002) T B+ F i % T &
(P<0.01), M4, SR LR, 505 20 4 B
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Odoribacter, Rikenellaceae_ RC9 _gut group, Family
MI _AD3011 _group, Acetatifactor, Coprococcus 1,
Lachnospiraceae FCS020_group, Roseburia,
Oscillibacter , Ruminococcaceae UCG 005, Desulfovibrio ,
Anaerotruncus , Ruminiclostridium_9 )y
Ruminococcaceae NK4A214 group W Rt =F & Y i

¥4 (P<0.05, P<0.01) , Coriobacteriaceae UCG _

002 11y 3235 F B 1 35 T B (P<0.05) . fLyR dlng s
2 B8 7N Bacteroides, Coprococcus 1, Lachnospiraceae
FCS020 _group, Oscillibacter X Ruminococcaceae
NK4A4214_group 15 % 38 B #F o 19 3 & (P<0.05) , [F]
isf B 5 B A Coriobacteriaceae UCG_002 1Y 3 ik 3+
JE (P<0.05), 2 A Ge it 2 30 i de dl A T
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Fig. 5 Composition of intestinal flora of golden hamsters in each group (genus level)
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ko6 HRURBRAREGREANESEMBRHERFEBKFREHFEETUNHENM (T+5,1=6)

Table 6 Effect of Quyu Huatan Tongmai prescription and its combination on abundance change of intestinal microflora genus level in

golden hamster with high fat (x+s,n=6)

. Coriobacteriacae_ . . . Rikenellaceae  Family Xll_AD3
=) 1
A Fi/g-kg Bacteroides Barnesiella Odoribacter

UcG_002 RCY_gut_group 011_group
IEH 0.004+0.001 1.640+1.331 0.127+0.097 0.033+0.007 0.096+0.061 0.023+0.013
A 0.048+0.022% 0.228+0.102" 0.002+0.001% 0.002+0.002% 0.014+0.010"”  0.000£0.000”
25 1.42 0.018+0.010% 3.141+1.5759 0.098+0.048" 0.040+0.017 0.169+0.070Y  0.007+0.002"
(iR 1.11 0.028+0.018 0.423+0.279% 0.00120.000% 0.008+0.005% 0.035£0.016°  0.007£0.007
1 0.39 0.017£0.010% 1.686+1.393% 0.011+0.000 0.010+0.007% 0.079+0.052 0.004+0.001
it 7 0.07 0.027+0.018 0.584+0.370% 0.007£0.002% 0.010+0.006% 0.024+£0.021°  0.005£0.002

Eubacteri Lach i
A /g kg [ Eubacterium]_ Acetatifactor Coprococcus_1 achnospraceac.. Roseburia Anaerotruncus
brachy group - FCS020_group
EH 0.053+0.034 0.032+0.011 0.026+0.014 0.035+0.006 0.191+0.094 0.410+0.266
[l 0.011£0.005” 0.013+0.007% 0.006+0.004% 0.006+0.002% 0.017£0.003  0.026%0.012%
27 1.42 0.049+0.028 0.068+0.035% 0.081+0.052" 0.025+0.010" 0.062+0.025"  0.192+0.116>
LR 1.11 0.014+0.009 0.016+0.010% 0.014+0.010% 0.011+0.002 0.048+0.022 0.076+0.047%
IR 0.39 0.045+0.038 0.028+0.018 0.044+0.023% 0.027+0.018% 0.071+0.030 0.192+0.178
i 0.07 0.020+0.015 0.020+0.010% 0.035+0.023 0.017+0.013 0.053+0.017 0.072+0.067"
= 1 Ruminococcaceae Ruminococcaceae
W Flik/g-kg Oscillibacter Ruminiclostridium 9 - ~  Desulfovibrio  Lactobacillus
NK4A4214 group UCG_005

E% 0.200+0.145 0.196+0.111 0.060+0.024 0.045+0.030 0.400+0.274 11.556+2.891
AL 0.001£0.001% 0.022+0.010" 0.007£0.005% 0.004+0.002% 0.030£0.019”  2.388+0.873%
27 1.42 0.050+0.031% 0.085+0.050% 0.055+0.007% 0.068+0.043% 0.622+0.341"  0.053£0.032
LR 1.11 0.021+0.013 0.031+0.028 0.026+0.021° 0.005+0.001% 0.055£0.023%  0.533+0.473
b9 0.39 0.053+0.021% 0.087+0.118 0.039+0.031% 0.030+0.023 0.120£0.086%  0.309+0.262
et 0.07 0.038+0.018 0.028+0.026 0.035+0.033 0.009+0.004> 0.126£0.167°)  4.585+2.639

A. B4 28KF B, JE4r 25K L/H. LDL-C/HDL-C
He6 ¢EMBMEESRERESMEERIRXBELES T

Fig. 6 Correlation between intestinal microflora and blood lipid in golden hamster
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