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Abstract: Objective To investigate the mechanism of Gegen Qin Lian decoction on intestinal metabolic disorder in
insulin resistance (IR) rats from the perspectives of metabonomics and intestinal microflora. Methods Male SD rats

were randomly divided into normal control group, model group and low, medium and high dose groups of Gegen (Qin

s EE: 2020-08-31

TEB®N: SRR, &, W, U . 252535, Email: 953593444@qq.com, EISVEH . RER, HB, Wit, #¥z, W50
FPZGZGBE: . Email: xuguoliang6606@126.com,

HETH: FERARPERESTIH (81560744, 81760787); VT FHE HARFIFILA T H (20192BAB205094) 5 h 22— A RHE R RING sh 3k 4
Wi H (JXSYLXK-ZHYAO117) ; {ILPHA#EHETRRAH AR H (GJ1190643) .



- 1738 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 December, Vol. 32 No. 12

Lian decoction (1.65, 4.96, 14.86 g-kg'). IR model was established by feeding high fat for 12 weeks. After the
model was successfully replicated, drugs were administered intragastrically once a day for 16 consecutive weeks,
while the high fat diet was continued. After administration, the fecal profiles of rats were analyzed by UHPLC-Q-
TOF-MS, the changes of endogenous metabolites in feces of rats in each group were analyzed to identify potential
biomarkers and explore their biological significance. DNA of fecal samples were sequenced at 16S rRNA V3-V4
region, and the Two—part model was used to analyze relationship between biomarkers and intestinal flora. Results
After screening, 5 potential biomarkers including imidazole propionic acid, indole acrylic acid, eicosatetraenoic
acid, docosahexaenoic acid, and dodecanedioic acid, were identified. Compared with IR group, the content of
dodecanedioic acid in the low—dose Gegen Qin Lian decoction group was significantly increased (P <0.05), and the
content of eicosapentaenoic acid was significantly decreased (P <0.05). The association analysis of gut microbiota
showed that eicosatetraenoic acid and dodecanedioic acid were associated with five operating taxonomic units (OTU)
of gut microbiota belonged to Firmicutes and Bacteroidetes; of which the Peptostreptococcaceae (Romboutsia) that
belonged to Firmicutes is shared by both and the remaining OTUs were endemic to the dodecanedioic acid. The other
3 biomarkers were not associated with the relevant intestinal microflora. Conclusion The preventive effect of Gegen

Qin Lian decoction on high—fat—induced IR rats may function by improving the levels of endogenous metabolites and

regulating related intestinal flora in the intestine, thereby restoring normal metabolic activities in vivo.

Keywords: Insulin resistance; Gegen Qin Lian decoction; metabonomics; mechanism; gut microbiota; rats
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8] Ji 3% (UHPLC/Q-TOF-MS) £ A, 4k 22X 1E % 41 .
IR 2H (R ) Je B AR 5 1 AR e 2 K R iy
PRPEAC AT o BT 48, [RIEE o387 A= b ic 9
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SamplePrep /A F] ;3 Nanodrop—2000 Y 4% iz 75 H M &
1, ZE[E Thermo Fisher BHE A H]; ChemiDocXRS+H
b2 ROCEER & 256, 551 Bio—Rad /Al ; HiSeq
2500 AU P-4, FEE Hlumina A H] .
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EREAR L (40 H) . IEWHLA T @R, HIRdE
B 25T gkl ESEIRSR 12 JE LAl IR FE A
(AR 80%) . BT WM TIG, F IR BLAK FRKE
B WAL OB S Ak, . mAlEdl, &
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LG 16 i, IR A, IR Y R
K

WS (AT ) X425, Rk B2 I8 i
(FPG) J 23 1 [ i 25 (FINS) /K, 3154 IR 484K,
SR ILRTHIER" . AT S IR A R, e AR
LAY TR F880A WM (P < 0.05), 25 UBHE JC I i
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0.01), EMEEG SRR RSB, IR 18
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Table 1 Gradient elution conditions under positive/negative ion

modes
EEEI U Fif [A]/min A H/% B AH/%
IEB A 0 98 2
2 91 9
5 65 35
11 46 54
12 33 67
25 0 100
26 98
27 98
TR FR 0 98
92
3 80 20
27 0 100
28 98 2
29 98 2

Jilk S5 B IR S5 L 2 IR (ESD 5 SR
FHIE . (OB B €, B4 )k (Capillary
voltage) 735 4 000 V. 3 500 V; W% 5K 1N
241.3 kPa; % F HL K (Fragmentor) i 120 V; HEFLH
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Figure 1  Total ion chromatograms of rat faeces under positive and negative ion mode

®2 EBRTFEAREEANREES

Table 2 Stability of quality control samples under positive ion mode

*®3 HBETFRAREEANREES

Table 3 Stability of quality control samples under negative ion mode

WS mif AREENEI(RT)/min RSDw /% WEHIF(Area) RSDu.. /% WS miz i RFNE(RT)/min RSDw /% WETIF(Area) RSD... /%
11020915 25.99 0.26 31 536.33 371 1 1160352 113 0.28 27 207.33 291
2 149.059 3 10.45 0.15 24 764.50 2.86 2 1350303 0.66 031 201 529.33 2.89
3 243.09 5 6.19 0.09 670 503.83 2.16 3 187.097 4 5.04 0.09 170 674.83 3.08
4 2892148 8.75 0.14 20 967.83 3.60 4 249.149 8 12.89 0.13 206 580.00 217
5 3191618 5.19 0.16 74 456.33 222 52712261 21.50 0.14 46 040.17 2.76
6 3572768 14.16 0.05 142 106.00 2.09 6 2952276 17.64 0.28 36 276.83 1.25
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Figure 2 Results of PCA of rats” faeces in different groups
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Figure 3 MS spectrum of imidazolpropionic acid
x4 BRFZTEGHRBEMAKREFERXBEDIRCOORM (v £5, n=8)
Table 4 Effects of Gegen Qin Lian decoction on key biomarkers of IR rats(x +s, n=8)
S . WAETAT AR/ (X10°)
(752N HEYbRicy - - T I o P
B T2 TERL S A ERE G R EAE) e LIRTE SR
BT kTR 0.05+003 033026 T 022 +0.18 |
W R A s 1.60 = 048 2.22 %047 T 2.05 = 0.54 !
BRI R 010+002  033£016 T 0.26 + 0.07 !
T DB S IR 493263  9.96x4.16 T 4.58 +2.98" Lt
AR TR 041 +0.16  0.07 =0.04 17 0.25 + 0.19" 1

e SIEWALE, P<0.05, "P<001; SERALE, P<0.05, TFm W, | FoRTFH
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TRPEAC I 3 2 RAr Il ka4, SRR A,
Hop = pusR oSSR A R FE, + e A b
W, ZRWHEGIHEL(P<0.05),

22 AW EE S E Wb S G BT A5 AR
F 50 HEEME] 1A RIS IR W AR

ERHAE OTU: OTU1001, ERF|ERER [ 1IH fbak K
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IEASEAE, Higy OTU ¥R FAHSE, 0TU1001 A —+
W VO R AN+ e — R Fr I R OCHK , + e R v
e B (%) P 30 R ARE by JERRE TR T T RUUFF R 1T . Hik 3 4
A YIFRIC YA R B IR 1 i R

x5 BRZEZTIRRBRRIARHXBEMFCYXEKGEEFHRESLAM(OTU)ER

Table 5 Intervention of Gegen Qin Lian decoction on key biomarkers associated intestinal flora OTU in IR rats

KIBEAEYFRCY  OTUID MRS RS ik
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0 0TU1001 143 JEEER THALEEER AR Romboutsia J& T E I =R A 2 s A 2 AR
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AW 8 ARG A Bl 23 M I (FPG ) K 25 i J
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FRMIBURARIRTT T2DM PRI, ABE5Er, IR A
PRI R RSN Y C-12 SRR R, B A A 1K
F AT L S i, IR IR R R, 5
C—12 ARSI I AFE A JEEBE L | AL ]

OTU1001 FERFNERERT T LEEERERE Romboutsia
J& , AR A VU R A b R A A T
HItmUEmE MK, 5+ 25 ZRE LM
Ko Romboutsia JeH I & g I IR R, 7EIA N i
LA CRRER I IR AR, L& T A BENR IR
(SCFA)BY—Ffr, £ i N =22 B L Il 3 1T bk
TR , 2 A b ] LU 2 i J5 A L ] 7
A, B ZRRER TG BT A = ] iy BAROC R AT A7
TER™, AR IR, Romboutsia W FJE Y
FPG. FINS /K- Hili 3 BN F (HLD-C) Z 5] 1 97+
K, HEMHMERE(TC) . Hh =g (TG) ML E 5 &
F1(LDL-C) 2 1EAHE, 7E T2DM KA Romboutsia
FRE BRI, OTU1183 F1 OTU1075 2K B JEEEF ]
REER, TEEAE R8N Ruminiclostridium_9
F1 Ruminococcaceae_UCG-014, 5 C-12 EfHtHK,
JEL R B A 7 3 9 R TN ) 3R ) B R A T T A O 2
T 32l L TR A R B A T R Y AR TR
Ruminiclostridium_9 il 17 {i§ &2 5 V) K Wk gt 2 0%, M
AE A A & R AN T IR A5 W I ok e HE BT A A Y
Ruminococcaceae_ UCG-014 By FJF 5 =Rk &% )4
X, mIRKEE S &l =R BN
Ruminococcaceae_UCG-014 /) =F & B B[R, #2R
Ruminiclostridium ZZ 7% 7] RE A2 A QAR A DGR R 2%

PO 7EN 18 N 0 B2 SR K A ke S5 UIAH
FeM 0 0TU1403 7EF 7K 13 83 Bacteroides_cellu-
losilyticus, 5 C-12 A0, 5 Ruminiclostridium_9
YEFHABALL, Bacteroides_cellulosilyticus 1] UG £ 4
2, WA R KE R AT S B 5 i iE
Bacteroides_cellulosilyticus AR, BN E a4
BERIE URE Ty, SEIR B 2 F0 ] 7 2 D 1L [ st
W, AR CRER . NIRER IR FIR ER ™,
Bacteroides_cellulosilyticus WFEES IR Mg 2

FAHIE™, OTUL164 FEFP/K V- I FE BN Bacteroides_
acidifaciens (BA ), 5 C-12 & 140 ¢ o Bacteroides_
acidifaciens J=M/INRE I TH 43 B0 —FPANTE, 7ERN
KRR 22 WOIVEF, Ana =y e 3R BURE | BT i
S MRBUS . Bra S aE s AUEES =, 45 TR
HEREEGG, Romboutsia 5 — R VUG TR AR 4L
BEA, 5 Tk R Ruminiclos-
tridium_9 . Ruminococcaceae_UCG—014 . Bacteroides_
cellulosilyticus N Bacteroides_acidifaciens 5 1 5t —.
MRS R SAAA T o 45 R R W B MR A 1 1 ] R S it
5 i 52 BE TR DL T 190 = 8 ke 3 5 LR A R 1
AL, HARPLHA TR 2RSS

ZE LTk, AWESE R UHPLC/Q-TOF-MS
168 rRNA il S HAR, 34 17 IR KRB B AR
T PG KRR TE N IRPE AU ) KRR O TR I 722
fo, LETEN 5 M EWARCH S IR HOIHC, K
B R 4 V7 ] R 2k A RO T i U7 1R S ) o B SRR
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