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Study on the Mechanism of Gegen Qinlian Decoction for Lowering Blood Lipids and Preventing Blood
Glucose Increase Based on Intestinal Flora

JIANG Yingna', ZENG Zhijun"*, FU Lingyan', SHENG Yixuan', ZENG Guowei', YAO Liangliang', WANG
Weiwei', ZHOU Ziyan', XU Guoliang" > *, LIU Hongning" * (1. Research Center for Differentiation and
Development of TCM Basic Theory, Jiangxi University of TCM, Nanchang 330004, China; 2. Jiangxi Key
Laboratory of TCM Etiopathogenesis, Nanchang 330004, China; 3. Jiangxi Key Laboratory of Pharmacology of
TCM, Nanchang 330004, China)

ABSTRACT OBIJECTIVE: To study the effects of Gegen ginlian decoction (GGQLD) on blood lipid and blood glucose of
hyperlipidemia (HLP) model rats, and to explore its mechanism from the perspective of intestinal flora. METHODS: Totally 48
rats were randomly divided into blank control group (n=8) and modeling group (n=40). For consecutive 5 weeks, model group
was given high-lipid diet to induce HLP model; blank control group was given routine diet. After modeling, 30 modeling rats were
randomly divided into model group, simvastatin group (positive control, 10 mg/kg) , GGQLD high-dose, medium-dose and
low-dose groups (14.85, 4.95, 1.65 g/kg, by crude drug), with 6 rats in each group. Blank control group and model group were
given constant volume of normal saline intragastrically; administration groups were given relevant medicine intragastrically, once a
day, for consecutive 11 weeks. At the same time, each group was continuously given corresponding diet. After the last medication,
body mass and body length of rats were determined, and Lee’s index was calculated. Serum levels of TG, TC, HDL-C, LDL-C
and fasting blood glucose (FBG) were determined in rats. DNA of rat caecum content was extracted for 16S rRNA V3-V4 region
sequencing. The Two-part model was used to analyze the correlation between intestinal flora with lipids and blood glucose.
RESULTS: After 11 weeks of administration, compared with blank control group, the body mass, body length, Lee’s index,
serum levels of TC, TG, HDL-C and FBG of model group were increased significantly (P<<0.05 or P<<0.01), while the level of
HDL-C was decreased significantly (P<<0.05). Compared with model group, body mass and Lee’s index and serum levels of TG,
FBG of rats in GGQLD high-dose group, and serum levels of TC, TG in GGQLD medium-dose group, as well as serum level of
TG of rats in GGQLD low-dose group was decreased significantly (P<<0.05 or P<<0.01). Correlation analysis with intestinal flora
showed that TC and TG shared 3 operational taxonomic units (OTU), including OTU559, OTU701 and OTU135 (OTU135 was
also shared with FBG), which were all positively correlated with the level of TC, TG and FBG (P<<0.01). The three OTU were
annotated as Tyzzerella of Spirillaceae, Anaerotruncus of Verrucaceae and Peptoclostridium of Streptococcidae, respectively.
High-dose and low-dose GGQLD had a down-regulating effect on Tyzzerella and Anaerotruncus (P<<0.05 or P<<0.01), while had
up-regulating effect on Peptoclostridium (P<<0.01). CONCLUSIONS: High-dose GGQLD (14.85 g/kg) can effectively reduce the
body mass and blood lipid of HLP model rats, and can prevent the abnormal increase of blood glucose of model rats. The
mechanism may be associated with that the reduction of intestinal flora( yzzerella, Anaerotruncus) content.

KEYWORDS Hyperlipidemia; Gegen qinlian decoction; Intestinal flora; Glucose-lowering; Lipid-lowering; Rats; Mechanism
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mg/mL) . 4 FIH B T R RV , PR A T —20 C
VKRR . SEEET L RTE 4 COKEA TPl
2.2 & HES5%Y

W 48 FUEME: SD R R W MR SR 1 RS, #i AR i
BEALS> R 25 (AT B (n=8) AN #E4H (n=140) . =5 X}
HEZH R B2 353 1 (2 109 g 115 . 66 % ik /K AL A5
24% HE ) , R4 K R T = IRk (7% 60% g
15 .20 % B AKAL A0 F1 20 % 35 115 , 2H KBRS A ik
1L RPE 5 i TEAWRSE 2 AR A B o
PRI 15% Lee’ sHRECAH 35 22 5 Mg /KF- 25 6L H
IAE RS IE 5, AR A HLP AR AR ™ DL s
e, I 30 HOR RSB ) o K3 30 HUK Rl (40
BEHL A AR S Al T 2H (PR X R, 10 mg/kg , 41124
T PR T2 1 15 4% ) RS AR S 3 7 e o ARG R 2
(14.85.4.95.1.65 g/kg, AEZjait)" dH 6 H., &4
24K R B AR 254, 25 1) R A RS 7R 2 K R
SRRV IER K R 2 1K . TELR 2[RI, AR ZH
LK FRAREL LS T R B inDRE , 25 PR B2 K Rk &%
BT IEH R A2 R W 1R AR 4 K Rt B K
Y H M 3 2 IR (FBG) /K S (2 35 T g i U432 1| 24
2 MR RG24 11 8 . S5 2530, 25 0 BRAL K Bl
THE BB ERIMET 2 H
2.3 KBRERE MFKF Lee s15EUNE

TELRZRIAIES 25 11 JA )5, 43 Bk R BRUAR T o A
K (KRR AT TR A58 0.1 cm) , I8 Lee’s
FE8[Lee s TREL =R () %1 000/f&K: (cm)]™,
2.4 KERMLAS . i #E7k 46

TELG LRI AL 25 11 JA 5, 43 590 DA K BRURR ik AR
I, 764 CF#+E 3 hJ&, A3 000 r/min 2.0 10 min, 435
I3 o >R FH AR [ s 0 A i A4S DU I 385 v TC /KO (i
A6 I 10355 H TG K- X2 RE L 2 324 1 37 H HDL-C
IKAF- | WA DU 1035 H FBG 7K, BARERAE 4%
HEAR R S e B A5 A 7o
2.5 KREHRZEY DNA 168 rRNA fllF & fRiE

BRI J R P R B, I 5 B9 1T 5 P i B 1) W
ML, LABTWrab FF O RH i AL T 2.0 mL
TWHEAFE W, I 2 R AP B TR R VR B S
R E —80 CHkAH T IR AE, 7 Hl o SR ZE(H DNA $2 1L
A EARBE W NP i iE B RERL 41 DNA 5 %
i 25 10 5 S0 R e B RN Al B L 1 9% BN AR I A
MF5EEEME, Bk A48 )5 , #H Mlumina HiSeq 2500 {1l
JEF- £ 5% 16S rRNA JE K (1) V3~ VA4 KT o K
PP A5 2 9 i 4y Reads Xof 7 471 o it EA 7 o Rk g, 7
PRI FEAE I TR B2 T

China Pharmacy 2020 Vol. 31 No. 15 - 1825 -



2.6 KERFEFEEOTU S MAE . MK KBRS 17

L. FH R 1% 5 (https: //www.r-project.org/) #4417 Two-
part BB SE 7L, 15 3 K B TG . TC .FBG £ B! 15 7 1 14
HEOTU Z 0] H IR AT 28 23, DLARAT B AR i B R A
TR MU e 0 FAR TR A . A AR ARl Z At 5
KR Z4% 50 - R Z A5 53 GU(E, W2 FOROG AR 2 1%
Sy NIEAE, WS IEAR DG . T ORIk PAELAY 0 Al AT RE 23
P22, AR A T 2T 1 000 YR E HEMIR A 4 il 4l i &
LR (FDR, % {HBLE 4 0.05)
2.7 HitrFEHE

% JH GraphPad Prism 7.0 84X S 36 B8 61 745 11
O3HT e IR U x + s FOR Bl 4 BB TR IS AT
A IE AT K, 20 18] FUACR R 3R 5 22 43
R 5 ASAF A IE 25 43 A 19 B0 ) SR Kolmogorov-
Smirnov ¥ %, P<<0.05 /R 2R HA G E L.
3 #HR
3.1 KREBRE A Lee sIEHMELER

L2 (ERE5 JR S ), 528 PN R b, Hopr & 4
KRB TR B AR T Lee” s 48 #3582 3% fin sl I &5
(P<<0.01) , I H M 5t B i 1 1E % K B 5T & 1Y
53% . 425 11 J8JE , 525 PO BRZH A, B RN A R RRUIA
i R Lee s 45 BUOR B35 3 im0t & (P<
0.01) ; SRERLLE H AR, 5 AR 342 17 v 1) ok 2 R B o
Fl Lee’ s 6 4035 B % FEAK(P<<0.05) , F H SR B %
Hh RR] 2R U B AT R AR A . SR 2T 4%
R AR AR A Lee” s FR BN S5 R W26 1.
x1 HRAWNBEEHEAXRRINERE A Lee s 54

MELR(xts,n=6)
Tab 1 Results of body mass,body length and Lee’s in-
dex of rats in each group before and after ad-
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Note: vs. blank control group, ** P<<0.01; vs. model group, "P<<
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B i TC TG HDL-C  IDLC FBG
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group,P<<0.05,"P<<0.01
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Fig1 Rarefaction curves and Shannon index curves
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B} (Peptococcaceae) , 2 4~ B 21 1 1k £ 3K 1 B (Pepto-
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HEZD 2020 455 31 5 151

OTUTO6 Lachmospiraceae | @y f j -
OTU512_Ruminococcaceae { B
OTUBET_Peplostieptococcaceae @ TEHTI:

OTU200_Bacteroidales_S$24-7_group-
OTUB4_Ruminococcaceae {
OTU701_Ruminococcaceae {
OTUS570_Lachnospiraceae {
OTU167_Ruminococcaceae |
OTU323_Ruminococcaceae |
0TUS62_Clostridiaceae_1
OTU559_Lachnospiraceae |
OTU826_Ruminococcaceae |
OTU348_Ruminococcaceae |
OTU135_Peptostreptococcaceae |
OTU70_Ruminococcaceae |
0OTU221_Ruminococcaceae |
OTUB6_Bacteroidales_S24-7_group:
OTU157_Peptococcaceae |
OTU254_Bacteroidaceae |
OTU678_Lachnospiraceae {
OTU173_Erysipelotrichaceae {
OTU870_Clostridiales_vadinBB60_group

0OTUS4_Rumil @]

Z1%5y
A.OTULHTC

@ ik
@ wiix

‘OTU198_Lachnospiraceae -
OTU386_Peptococcaceae -
‘OTUS59_Lachnospiraceae -
OTU701_Ruminococcaceae -
OTU354_Ruminococcaceae -
‘OTU652_Lachnospiraceae -
OTU529_Ruminococcaceae -
OTU135_Peptostreptococcaceae -
OTU728_Lachnospiraceae- —n
OTU154_Lachnospiraceae -
OTU700_Ruminococcaceae -
OTU104_Rumi .
oTU166_) icrobi @

RY
VA S

B.OTU 5 TG

S
"-’o‘
s

@ ik
OTU70T. minocom;:- . TERX
lococcaceae

A}
2385
=
el

S

g

3

Qo 6_La
OTU551_Rumin
QTU200_ BaclaroidilLeas $24- 7I_gmta.|s
“OTU354_Rumir
ily_

138_Fami
OTU§I_09 ChristeriSenellaCeae |

OTU323”Rumi 1
0TU62_unclassifiéd_o_Bacteroidales
10" /_Xill

ae

a® o a? ®

Z135
C.OTU 5 FBG

2 BEEE OTUS TG .TC .FBG i Two-part 15!
KBS HER (x£5,n=6)
Fig 2 Two-part model analysis results of correlation
of intestinal flora OTU with TG, TC and FBG
(x+s,n=06)
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tridiales Bl ; & 3~k B #0FF 5 ] (Bacteroidetes ) : 1 4~
B 2 ST 7 B} (Bacteroidaceae) , 2 > 1 B 2 I & H
Bacteroidales S24-7 group Bl ;4 11~ H AL ] (Ac-
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tinobacteria) : 3 % 2| 14 #1 B F} ( Coriobacteriaceae) ; £ 1
A~k A P A 1] (Verrucomicrobia) « 7 8 21 8 il 16 B
(Verrucomicrobiaceae) ., 255U 2C.
3.4.4 HEOTUMFEAMER TC.TGIHZ=M OTU
A 34~(0TU559 ,0TU701 F1OTU135) , # B/ Hi ik ) 1
AHCAE , 23 e B 3 B IR H B Tyzzerella J& PR R
Anaerotruncus J& FIKEEBR AR Peptoclostridium & , Forf
OTU135 1.5 FBG S Y IEAH S

R, B AR R, KRS A KR E N
ZMH OTUS59,0TUT01 ,OTU135 = {34 8 % T
(P<<0.01). #5245 11 )5, 555 PO BRZ b A R 2 K
BUE A OTU559 ,0TU701,OTU135 3= BEAE AT
BETHE (P<0.01) ; SHIAIL] LR, B RA e
F K BUE N 2+ OTUS59,0TUT01 3 {1
BT (P<0.058% P<<0.01) , {H B MR 117 4% H 21
KEE AN AY - OTUL35 EREAH Y % TR (P<0.05
5 P<0.01)., FHKMEMHNEYH OTU59,0TUT01
OTU135 FJE{EME LR WK 3.
x3 BEHXKREBAEYH OTU9, OTUT01,

OTU135 FEEMEL R (x£5,n=6)
Tab 3 The abundance of OTU559, OTU701 and
OTU135 in cecum contents of rats in each

group(x£s,n=06)

B A OTUS59 0TUT01 OTUI135

I 7S I e 89.50£18.75 8672413 0332052
fl 23883459.78" 160.17£37.31° 4174248
FbTA 219.00+86.81° 101.17£29.10™ 9174637
BRSERRARA 25150481437 §.83£4014° 521746934
BRAEGTREL 446718113 1275056477 22.50+41.84*
BIRAEAIARA 28017116344 11933+9042° 6334288

BHURE SAMERL 70.67+3452 18.174643 0.00£0.00
g 96.17+83.25° 418342946 1174147
FARATAL 80.50£48.09 63.17£59.01 5.00+4.20
BRSER R R 03340827 0.00+0.00% 285,83+ 163.80°
BRAERAEA 03320827 400603 68.00+105.40°
BRSERRARE 410022947 17331870 450£485°

T 5528 PN IR HL L, ~ " P<<0.01 5 SRR Hu e, *P<<0.05,“P<
0.01

Note: vs. blank control group, * * P<<0.01; vs. model group, "P<<
0.05,7P<0.01

4 itig

WA ZE AL AT A A R i AR ) 25 L A TT 25 2
YR Y7 HLP BB 259, A2 I PR, )32 SeAS F
TR T AR A 259 . AT, S 3 — LIl KB
P o A AR AT 2 24540 2 1 ke 5 ZE BB A 2 Y
BRI A 0 KU 53R 2 4 AR RIE T/
2553 J5 RIA YT HLP F [ s 1) MW T i, b4 b iy
G ARG 2 A B

HLP T %%} TC . TG .LDL-C 25 [fi SR /K-S 34 T
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[ 17 S G A=A R 1 1 =7 N A D 2 o A <
BT, AR AE T i R RHLP B S T
PRIT B ES7E T 1E MR B [ el 2 5 LA F0 7 A 5%
T VERT B 2 JEAG I 1 R g | obE AR fE . S5 Rk
L2 11 SR, 5525 on B2 b, AR AT FRONY
M REACEORE T 03 T, [R) s IO K- 46 25 7
15 5 B AR S 3 1 25 21 il B 7K Y- S 2 BRI, I HL i v
IRV 25T R, DR A R LK (AR Ay 25 25 205, I 4
1E25 2. AR R, R B A S 14 1 7T 2
I HLP AR B R FRUA BT 3, 351t B AR - 3 1 T i 2 R AR
LI A TC A, i AR A S i 1 3 T e
R ARG L 1 355 H TG 7K, 3100 B B AR 57 3% 1 HL A R )
HLP KR AEZEALAER o BEAh, BHIEXT R 25 AT T
X} TC .LDL-C &84 br i REARAE A B 2., 33X n] R A
T URCHE 25 2 B0 T B R IR DR 1 R i S
AT 56, AR R AN 28 . (AR R Rk E &
W% 7 RV E L T AR T T . (AR %7 X T
HDL-C .LDL-C ’WAEHIBCR AR . 42y 11 )5, 5%
PG B A FL 55, A 20 K B FBG 7K S 35 T 5, i B AR
X R K B UFBG /K- i 3 PR AR , X R B AR
A QI ZE LA S — R TSR

Jo A REE A 2 S A T XS 50
W IMLAE RS o A58 K FH Two-part #5550 i & 15 1M A
B 58 25 AH C 1 OTU , i Y R LA A — e (BIVAG: I 21/
AN F ) A SRR, XA s T OTU M F 2 43
A77 B S A0 25 LA A AT W RRAIE o 38 S AR ) A AT, 1T LA
R IR GE D) (DL OTU s ) MAEAE 515, AL B
TN RIUFRFRAFEM . ABFRILE I 34X TC. TGy
A B OTU(0TU559,0TUT01 #10TU135) , f:
H OTU135 X} FBG A7 .3 %, JLrh, OTU701 i
BB E Rl Anaerotruncus J& , Z @AY AT 7 AE ik
N iR , i J % A 107 R 5 e B Ay AR I A 2 1 ¢
FU 540 Song X SEEMWF ST K B, Bl PR K R AE e
$ET Anaerotruncus., OTU559 11 B 2| IR WEF} Tyzzerel-
la J& B0 5 32 KB il Keelly TN Z6hF
TR, ZEPELET Tzzerella IR LU A BRIV
IKUBS: 388 5 | X 3 BH Tyzzerella % i Tt 2 I UM | L1067 AE
Bifi 2 F+ 155 . OTU135 1 B 2] 55 BR 18 F} Peptoclostridium
J& B A PR — A R A, U R RS
FNGE I AR 0 E B SRR S O T . AESE S,
Rn, & PR SRS 1 )G, i w2 TR
KEE BN AEY b5 MR (TC . TG) 5 1EAH 5 1Y i 18 1
#F OTU559 ,OTUT01 [ JE . [H B MR A 3% 1 4% 5 i 4
KEE N 2T OTU135 =F B R 241 34 (B 2 TH s
XA RE A R A B A S 07 vh i 2 e i i Ry i 98 2l K
W25 W IS | 1 SR 5 S BUETE |, T AL
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Peptoclostridium JE& ) & w T 5 o
L5 FTR R (14.85 g/kg) M AF % 17 A B A1

HLP AR B 14 o 12 LA 7K, 7] 38 7 G 0

HTEE o DUBS AR i 7 e 0 A P e 4 5 LA

FABL AT B8 55 BAK 38 T8 ( Tyzzerella . Anaerotruncus J& )

S A G . ASIIFFEAS SR N B AR5 4 0 I T i PR

JE AT BT s R A T —E A SR ARl . (DT RE

P B 24 1) 20 24 05 SCRIGR) i Az LADLAL , F s 9k 8h

YIREACHE o 5 2 AR DL I J3 A Pl i o ) e

OTU #EATIRSN 3 15 3% , AR5 R M TC /N B T 3G E

PLE— 2P0 78 FAR R 15 HAT S0 6 A B A T B
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