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Discussion on '"Treating the Same Disease with Different Methods''— Mechanism of Erchen
Decoction (—F%i%) and Shenling Baizhu Powder (Z% H R #) in the Treatment of Obese Type
2 Diabetes from the Intestinal Flora

ZHANG Lijing', ZHAO Tian', HANG Tianyi', ZHOU Wen', ZHAN Libin™’
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Abstract: Objective To observe the effect of Erchen Decoction and Shenling Baizhu Powder on intestinal flora of obese
type 2 diabetes rats, and explore the scientific connotation of "treating the same disease differently". Methods 5—week—old
male ZDF rats were randomly divided into a model group, a Erchen Decoction group, and a Shenling Baizhu Powder group,
with the same litter lean type as the control group. The Erchen Decoction group and the Shenling Baizhu Powder group were
given daily gavage interventions of 4.58 g/kg and 24 g/kg corresponding formulas, respectively. The remaining groups were
given equal amounts of ultrapure water for a total of 4 weeks. Perform 16S rRNA sequencing and analysis on the contents of
the cecum in rats. Results Erchen Decoction and Shenling Baizhu Powder can jointly increase the bacteria genera including
Lactobacillus, Blautia and Dorea. The difference in their regulation is that Erchen Decoction can reduce the abundance of
7 bacteria genera including Holdemania, Ruminococcus and Atopostipes, and increase the abundance of 20 bacteria genera
including Blautia, Clostridium and Lactobacillus, while Shenling Baizhu Powder can reduce the abundance of 7 bacteria
genera including Allobaculum, Eubacterium and Coprococcus to improve the disorder of glucose and lipid metabolism and
delay the occurrence of obesity type 2 diabetes development. Their functional enrichment displays obvious similarities and
differences. Conclusion Erchen Decoction and Shenling Baizhu Powder can improve obesity type 2 diabetes by regulating the
intestinal flora of ZDF rats. The difference in biological targets reflects the difference in the efficacy of traditional Chinese

medicine between the two prescriptions, which makes a preliminary exploration of the biological basis of the traditional
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Chinese medicine theory of "treating the same disease differently".
Keywords: obesity type 2 diabetes; Erchen Decoction (—-[f#%); Shenling Baizhu Powder (5% FHARHL); gut microbiota
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FUARRIRYTY 5t e A w9 8] 1 ik S, iF ¥R i A K B zucker diabetic fatty, ZDF ) 36
SEM TS5, e A R B b s 2 o ESR PR BEUERGE TR BY HOR (130 £ 10 ) g, 98 Y X e 16 L, 1K i 1=
YET (100 + 10 ) g, It 50 238 F1| 42 5256 sh ) AR A PR F
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EIANSALT mL/ (100 g - d ) 445 2tV B AH R 57)
b2l , LA M Z 205 R0 B SF AR 4K, it 4
Jilo KRG, S RUE B B, O BRZS B N
#9, -80 CLRAE
133 HE 7 BT 5 4T

MRE AR H B BT S AR R R
( deoxyribonucleic acid, DNA ), K I DNA 42 B %% =
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7 2 Wi ( polymerase chain reaction, PCR ) #” 3%, %
i Mumina ~F- 5 XF DNA F BEfEAT XU 7. 4% 18
DADA2 /3 Hris B AT K519, Bri ik 8, KW, P4
AR AR, 77 A A LHm AP 7
71N amplicon sequence variants, ASVs ).
1.34 A4 EF oM
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PEAT . MG ASVs TELLIAI Y S04, AL 25 415 A H1 9
JE % ) %) Simpson 38 B LR AE o Z2FE K, 1
M RIA I FE LR & AL TR INAL ) UniFrac
#7214 3 A8 BR 3 HTCprincipal coordinates analysis,
PCoA ), LA it £ 2H 0] 5 J5 F1 9 RIS I 1) B 2 e 22
S, 0 RIAS 246 PCoA RYREAR — HEHEF &, FF3
it Adonis 7P BT IFH 22 5 B E V. Tl T R R &
A A ST ASVs ML TEWFP 73 28 U2
T, 3 AR TFRE KT bR 4540 5 Jil A 9 Jal i it 4y
P ELAACZH LA T i R IR O, R AE TR A |
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PN AT 3500 2 ( linear discriminant analysis effect
size, LEfSe ) i & 5 J I 119 Ji i i 28 [ 22 S )
FEENE e & RN 258 T it P rh T R A A8 Ak, il
H 26 14 #1351 53 #7( linear discriminant analysis effect
size, LDA ) {H 3 A HAR BT R 25 41 1B 2 SR i i
L BEVERE S W 73282 00 R R n e 4 LA
an AR IR r 2R RO A o ST hRC IR P
1) F T oy 8 = B B9 44 ( phylogenetic investigation
of communities by reconstruction of unobserved states,

PICRUSK2 ) #E47 T e 78 6E 1 43 #r , 18 F KEGG %%

P& J%E (http ://www.genome.jp/kegg/pathway.html )  4¢
T19 JE i IR BRI TR AE R T AR I 1 T, ORE
F bray—curtis %} £ BE 5% T #F 17 PCoA 73 #7 Jf- i ]
metagenomeSeq Y 77 V2 TN 2 S A 30 i el 4R
KRR 22 s 51 BRI Z RIS R . W
TAEH BRI E YRR BRA W DB 5E A
2 #R
2.1 ZMRaA T IS AEAE 2 BBE ogm K RAR A W 8 A
BHRARE S R

SRR T RO SR I 1 1 N S I REAS , )
JH T lumina =538 20 751 65 0 A V3~ V4 XA T
KMo 255 22 M FEA I FRAT 785 52440 )%
B, 5 A5 2] 643 1614 R 5.
DA DR AEASTE [] — 0 5 R B KV A7 43 A, B
FEA Y P51 £ B 21 585, B CMEE T KRR
BIREA A AR AL, PAl T B9 el 8 ) ) T 1Y 22 A
P, Chaol 8% . Shannon #8544 . Simpson EEE ST RTN
th ZDF KBRS 50 K B 2 A PERE AR, Faith_pd 5 4%
WoRThE, ZBR T UE B P<0.05 ), WLIET1A,
F= 1 43 43 BT (principal component analysis, PCA, ]
1B), F A& 5 43 7 ( principal co—ordinates analysis,
PCoA, B 1C), 3k 1 B 2 4k R JE 43 #7( non—metric
multidimensional scaling, NMDS, [ 1D ), 24 & 4511
47 Mi( partial least squares discrimination, PLS-DA,
FE) SR PAG R 22 57 B 2RI S L ds by, 7]
MBS A ] (1 )7 =2 B 25 5 , SR H A P AIE
B ZHEME W O SRR I 3 4L 11 i 18 1A 25 400 TR R 2EL
S50 F R E
22 ZMap TG £ BB b ik

ZWRY T UG, 9 JE 34 1] A5 ASV/OTU
MECH T34, 25 U BREL R 9 9 11824, IEJHE2
TR PRI 2 99154, Bz + Bl 6144 WL
EI2A. @2 5500 ibs, R 2R K THNZER,
FEA A A B 5. UL B12B. MetagenomeSeq J7 1% %
FEASZE HEAT Y Y LU, e ek A I ] R 78 22 57 ASV/
OTU If-45 5 70 282 TR, S5 R T LT K L, L
Actinobacteria 3% 1, ZZH " Firmicutes & 2 -,
EZ "' Proteobacteria ‘i 3% [, UWLEI2C. K T iF—
AR ] RN 2 B2 5, SEIR AR
FREE MR R PR F R 20 7 A Js A
FEERLHIRE . ULEI 2D, LEfSe 53470 LA EH ir
A IR R AT 22 53 0 B, R 7R 9 JA 8 1 Bl
E NI 2 BUBE PRI PR , Z41H Firmicutes H1 Y
Holdemania , Lactobacillus ., Ruminococcus , Atopostipes .
red_4, Actinobacteria 'fY Corynebacterium , Bacteroidetes

19



4
1% AR VSO S O - B S T S 11
A
Chaol Faith_pd

p= d,osa ™ } p= 6_025 B o030 oL C oL

8 T 1 K 025 oz 0.25+ o °z

i 0.20 er 0.20-] e

a1 015 0.15 oo

08 06 04 02 00 02 04 06 08 10 12

&1 0.10
2 o = O .
= I 4 .
. ) & oo g o .
1] Ij_l 5 0.00 S 005
¥
g : o = 005 £ 0.0
ad 0.10
-0.05-|
. 9 . 0.15
. 0.20 -0.10-] |
°
L]
g o] e |. 8 025 ° -0.15-] lﬁ:k
. - . . —
. . 05 v & RS & o 04 -0.35-0.30:0.25-0.20-0.15-0.10-0.050.00 0.05 0.10 0.15 0.20
PEESEENEESIES RN
L z E L z E PC1 [68.7%] PCo [24.8%]
Shann Simpsor Stress = 0.168
- % - D 10 Py oL E 04] Y oL
p =0.0054 p=0.0019 0.8 : z 8 : é
e = . E
3 . gl > 06 0.24
— S| — 04
0.0
o0
02 g0 3?
2 . 0.0 o . S .02
= 2 8 02 S &
g o S . . o
. 3 04 . . g s
. ] 3 06
j 2 g 0.8 . 06
. o | .04
" 1.0 08
|= g 124
o 3 .
2 1.4 . 10
N 25 20 -5 -0 05 00 05 10
.

o

0875

M NMDS1
L z E L z E

PC1 [43.2%]

W AN o ZREPERE R Chaol F8EX . Faith_pd $84X . Shannon 544 . Simpson 550, 54> panel ', AR 2], PAAFRAAHRE o 224
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1 ZKi7AT ZDF X Ri7iE A SR B 41

A Distance to L
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T A A S ASV/OTU AN EAEIEEL; B. 411722 57 0 A 205 CometagenomeSeq 43T 1S I ] K2 22 5 ASV/OTU B 502111
D. YR AR ZE AL B-F. 22 S YRR LDA (H 0 i AR RN 4322 43R 8], LDA P4 B >2.
B2 TR ERERN BN ERAR

H1R) Prevotella , Bacteroides (i Y L H A7 , 2808 — R
W4 BT, Firmicutes 1/ Blautia . Allobaculum .
Dorea . Macrococcus . Clostridium . Weissella . Lactobacillus
Jeotgalicoccus . Christensenella . Vagococcus . Coprobacillus .
Aerococcus . Facklamia . _Ruminococcus_, Actinobacteria |1
1Y Corynebacterium , Bifidobacterium , Proteobacteria S8
Y Psychrobacter . Shigella , Bacteroidetes "'f%) Bacteroides .
Parabacteroides (5 Y5 AL F i, WLEI2E 2. i@ i
X L 3 2H B A0 3 T s A A2 A T e B, 1 B A
BEREFNG )11, F R A R AR A n] BB R
VGE AL 2 O s 1Y) E A R
20

2.3 KRB GRETF TR IR 2 A48 kom K R AR B
RPN N R S S

XFFSE FARBCT 0 K B 9 JRI & i) B P 25
Yl Iy 5 , M5 30 MEARILIRAT 1 173 63417
G, i il J5 1541 885 599N i F A . FHeE LA
PR EARAE R — PR B KA 50T, B REAR 1)
JEHNFREN 21 286, o ZHEMERT UL, Chaol 84K, Faith_
pd 48 %X Shannon 8 % . Simpson 45 54 ¥4 & 78 H ZDF K
ARSI R R FEMERRAR, Chaol R EAES 2 AR
FHUGTHE . WEI3A. B ZHEPER IR, PCA . PCoA .
NMDS ., PLS-DA ¥ 7] UL 9 J& i i 3 4 1) fizg 1 N 2590 0
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FEAL A BRI B2 . WK 3B-#13E. () k12821~ , A bt 2 UM PR 5 41 586 1>, — k%
24 HREGRETE £ F WA Hik T W20 Ra774 . VLEI4A, 20 1R] 2% 5 40T s,

ZEHRBT WA G KRR B34 E  AEERRTHNES, AT EER. WWK4B,
A ASV/OTUA B K353, 25 X BB 4L 5 A metagenomeSeq J7 2 X E A< 4 1 47 9 R EL 482 1T DL,
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Fx2 ZHHTRNESERBEENLDARS M PERR
Eivll I J& I LDA 134} PAE
LA Firmicutes Clostridium 3.00 3.32 3.15E-04
Firmicutes cc_l15 2.66 3.18 3.15E-04
Proteobacteria Desulfovibrio 3.35 3.23 2.14E-03
Actinobacteria Adlercreutzia 4.07 3.73 4.73E-03
Firmicutes _Ruminococcus_ 3.13 2.95 1.73E-02
Verrucomicrobia Akkermansia 4.17 3.83 2.84E-02
Firmicutes Oscillospira 3.69 3.31 3.32E-02
Firmicutes Streptococcus 2.95 3.09 3.66E-02
7 A Firmicutes Holdemania 3.34 3.40 9.06E-04
Actinobacteria Corynebacterium 4.35 4.04 1.90E-03
Firmicutes Lactobacillus 4.82 4.33 1.68E-02
Firmicutes Ruminococcus 3.20 3.02 1.74E-02
Firmicutes Atopostipes 3.05 291 2.04E-02
Bacteroidetes Prevotella 2.58 3.51 2.13E-02
Bacteroidetes Bacteroides 2.77 3.25 2.34E-02
Firmicutes red4_4 3.02 3.11 4.03E-02
E 213 Actinobacteria Bifidobacterium 3.56 3.29 1.11E-04
Firmicutes Blautia 3.71 3.42 7.98E-04
Firmicutes Allobaculum 4.74 4.43 8.94E-04
Firmicutes Dorea 3.81 3.54 1.01E-03
Firmicutes Macrococcus 3.05 3.09 1.27E-03
Firmicutes Clostridium 2.85 3.34 1.27E-03
Actinobacteria Corynebacterium 4.69 4.37 1.33E-03
Firmicutes Weissella 3.11 3.00 1.62E-03
Proteobacteria Psychrobacter 4.46 4.15 1.68E-03
Firmicutes Lactobacillus 5.58 5.12 1.74E-03
Bacteroidetes Bacteroides 2.82 2.93 5.04E-03
Firmicutes Jeotgalicoccus 391 3.60 5.49E-03
Firmicutes Christensenella 2.37 3.26 6.12E-03
Firmicutes Vagococcus 3.37 3.12 7.80E-03
Firmicutes Coprobacillus 3.18 2.96 2.06E-02
Firmicutes Aerococcus 3.92 3.59 3.46E-02
Proteobacteria Shigella 293 2.90 3.61E-02
Firmicutes Facklamia 4.09 3.75 3.97E-02
Firmicutes _Ruminococcus_ 3.86 3.57 4.05E-02
Bacteroidetes Parabacteroides 2.10 3.44 4.90E-02
A Chaol Faith_pd B oL C oL
b =0.096 p=0.084 0.25-] ° ez 0.15 : :
) il 0:20 s 0.10
H N a1 0.15-| 005
. ° £ 0.10- § 0.00-
g B * - g 0.05- g 005
. 2 0.00- 010l
g * 2 : h 0051 -0.15-|
-0.10]
A4 . ol -0.204
- -0.15-]
&1 2T ° rre é_’ ;\! TS S st -0350/300.250.20011501100/050.000.050.100.150.200.25
L z N L z N PCH [84.8%] PCo1 [31.9%]
s e D 1o Stress ='0.112 o E 0] oL
p=069 s p=08 084 o | 9% 03 HH
. - 06 L 0.2
ool o 04l e, 014
. 3 * * 024 ® ° o ® ° = 004
. o & 00 ° 5 o4
< = 04 2 o3
B oo : 061 e .~ 041
- LIS el 0.5
< :g: 0°° 0.6
.44 ° 071
° P 45 40 05 00 05 10 15 20 0.2-0.100 0.1 0.2 0.3 0.4 05 06 0.7 0.8 0.9 1.0 11
L z S L z S NMDS1

o AL o ZREPEFEEL( Chaol F54L . Faith_pd #5%§ . Shannon #5841 . Simpson #6541 ); B.9 JEIA B 2 [R] 7 1 N 25 W R AE B T A INAY Unifrac
PRSI PCA, M I A5 B 1490 0.95; C.9 Sl e 4L M) 171 P AW TR ERE TR AR Unifrac BE B 1K) PCoA; D.9 JEI R I 20 [8] 38 P 22 ) TR A A TR

PC1[31.5%]
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[T 7K I, L4 % Bacteroidetes ‘2. 2% I 98, Z4H
Firmicutes 3 [, WK 4C, ZZ4 K2R S
FISC—E0 g 17— 20 OB (0] ) M) b 2H i 25 5
SN B AEAS B Py R BE A S s, (P
PR 20 057 10 1 AR s A . WLIE 4D,
LEfSe 738 25 5 2.7 , Bl % HE JT 2 B4 R 1Y) B I
HE 2,9 JE 1 B 1Y Z 2H P Firmicutes H¥) Allobaculum |
_Eubacterium_ ., Coprococcus . Butyricicoccus,
Actinobacteria ™ Y Rothia, Verrucomicrobia ™
Akkermansia, Proteobacteria |1 1Y) Shigella L
Hif, 3 2% FUR LA JE 9T 1, Firmicutes H1 (1)
Lactobacillus . Blautia . Dorea /5 $i& i # o 7. U K]
4E, 383, XEEH R £ NSRS AT e RS FAREL
G A 2 HARE P 114 DG B A5

25 =R 5 A% G RHn i # AT ) i )
5HF

iz I kA W) BE V% 2D BE( phylogenetic
investigation of communities by reconstruction of
unobserved states, PICRUSt2 ) £ K, FEFHEAH 18R
TCHED 91 = R BN A A DI REF . 45 Rl W
Wiz 5225 AURBCE BE T 20 60 19— BUE B L 4R
HTEA Y R AR A R RE B A R AR R/
A5 m. W4, f#HIH—1LRY pathway/group
F R, MIE 4 M, T8 H fitFeatureModel PR,
i FH zero—inated log—normal model X % /> pathway/
group FY T HEATH , IF 0 HTZAS Y A 40045 285 R0
28 S ) S M, AT D 0 T R 8 B e 2 S AR
BUFE : BRI R 225 DI REAE PWY 6731 (JEknF%
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|| Grou
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B Oscillospira l . L
" Acinetobacter
I Adlercreutzia
1 Jeotgalicoccus
Il Roseburia
[ Dehalobacterium I 115
M swmBs3 .
™ [Ruminococcus]
[ Corynebacterium

1 Turicibacter
M Clostridium
] Allobaculum
B coprococeus
Akkermansia
B shigella
Blautia

" Dorea
M Lactobacillus

W staphylococcus A t

aON® é s

F L z s
LER L) ‘The current LDA threshold is 2

L 2Kk Frg g

& Akkermansic

VE: AL ZHEISEAT SOAAT ASV/OTU M AEIRFEL; B. 4110 22 5243 BT Pl C. metagenomeSeq 43T S I K 22 53 ASV/OTU #5328 T s
D. IR ISER ZEIANE]; B-F. 25 W0 RH A LD A (ELoM A EEARIE RN 7262 0B K, LDA PRI B >2.
4 SEPRETHNERENFWE AR

£3 SEARETRNEANBENLDABS M PELE

Eigll Il )& FEz LDA 34> PE
LAAPHE Firmicutes Dehalobacterium 2.81 3.18 1.14E-03
Firmicutes Oscillospira 3.38 3.11 1.68E-03
Firmicutes _Ruminococcus_ 3.86 3.50 9.40E-03
Firmicutes Streptococcus 2.58 3.43 9.41E-03
Tenericutes Anaeroplasma 1.64 3.42 4.03E-02
VA %X Firmicutes Allobaculum 4.59 4.32 1.92E-03
Actinobacteria Rothia 2.38 345 4.15E-03
Firmicutes _Eubacterium_ 2.47 3.21 8.29E-03
Firmicutes Coprococcus 4.34 3.99 9.03E-03
Firmicutes Butyricicoccus 2.20 3.66 1.44E-02
Verrucomicrobia Akkermansia 4.27 3.98 1.66E-02
Proteobacteria Shigella 2.82 3.00 4.20E-02
S Firmicutes Lactobacillus 5.54 5.15 8.91E-04
Firmicutes Blautia 4.37 4.00 1.20E-03
Firmicutes Dorea 3.79 3.49 4.38E-03
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