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FERFT K RGBS E B, Z R . 25 R TR 9N 102 NSRS, F 2R S B1E H T RS
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Difference between all-herb decoction and single-herb decoction of Danggui
Liuhuang Decoction in treating yin-deficiency-hyperthyroidism based on network
pharmacology and 16S rDNA sequencing
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Abstract: Objective To investigate the anti-yin-deficiency-hyperthyroidism effect of Danggui Liuhuang Decoction (24 )=75% %),
and explain the difference between all-herb decoction and single-herb decoction. Methods The network pharmacology method was
used to screen the main active components of Danggui Liuhuang Decoction and related targets for the treatment of yin-deficiency-
hyperthyroidism. The protein-protein interaction (PPI) network analysis, gene ontology (GO) function and Kyoto encyclopedia of
genes and genomes (KEGG) pathway enrichment analysis were performed on the intersection targets to construct the herb-component-
target-pathway network. Further experimental verification was performed, yin-deficiency-hyperthyroidism rat model was constructed,
effect of all-herb decoction and single-herb decoction of Danggui Liuhuang Decoction on body weight, fecal water content and related

serological indicators of yin-deficiency-hyperthyroidism rats were evaluated. The effects of all-herb decoction and single-herb
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decoction on the diversity of intestinal microbial community in rats were revealed by 16S rDNA sequencing. Results A total of 94
active components in Danggui Liuvhuang Decoction were screened and 116 targets related to yin-deficiency-hyperthyroidism were
found. Enrichment analysis obtained 871 GO items and 158 KEGG related items (P < 0.05), including 675 biological processes (BP),
77 cellular components (CC), and 119 molecular functions (MF). The pathways with high correlation with Danggui Liuhuang
Decoction mainly included inflammation, infection, intestinal disease, cancer and other pathways. The results of anti-yin-deficiency-
hyperthyroidism efficacy showed that compared with model group, the net weight gain and fecal moisture content of rats in all-herb
decoction high-dose group were significantly increased (P <0.01), levels of triiodothyronine (T3) and thyroxine (T4) were significantly
decreased (P < 0.01), and the effect was close to the positive drug methimazole group. The results of intestinal flora diversity in rats
showed that the richness and diversity of intestinal microorganisms in all-herb decoction high-dose group were close to those in control
group. Lachnospiraceac NK4A136_group was significantly enriched in the intestinal tract of model rats. Akkermansia was
significantly increased after administration of all-herb decoction, while Prevotella was significantly increased after administration of
single-herb decoction. Conclusion The effect of Danggui Liuhuang Decoction for anti-yin-deficiency-hyperthyroidism is better.
Endocrine disorders such as yin-deficiency-hyperthyroidism is likely to cause intestinal microflora disorders, Danggui Liuhuang
Decoction may be through the regulation of intestinal microflora in the treatment of yin-deficiency-hyperthyroidism.

Key words: Danggui Liuhuang Decoction; all-herb decoction; single-herb decoction; yin-deficiency-hyperthyroidism; intestinal

microbiota; 16S rDNA; baicalin; epiberberine; coptisine; palmatine; berberine hydrochloride
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1.2 % Coptis chinensis Franch. [P TR ZE . SN ER

3 AN B S AR E 2 2 i A
FRAFISEHE, AR PFEMAEENE 1. £2KF
R KES I BE S8, LI RHEY 4
IV Angelica sinensis (Oliv.) Diels. ] TR HitE A
ZSPHEYIH T Rehmannia glutinosa Libosch. [T
BRI . B NE IR R | % Scutellaria
baicalensis Georgi [ THtR . =i N EERHEY E

RHEE B Phellodendron chinense Schneid. ft+
TR . RN G RE Y WK Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao TR o A 2 g A= b s (R M) 0 0, 5
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Table 1 Information of three batches of Danggui Liuhuang Decoction

e
i S1 S2 S3

EYE GLC20180729-06 GLC20180729-05 GMM20181005-07
Hh#g HWW20180824-05 HWX20180824-04 HMN20180824-07
Fbh 3 HMN20180824-01 HMN20180824-06 HWX20180824-08
s SWX20180725-02 SJQ20180725-01 SWY20180725-05
ik SPT20181018-06 SAC20181018-03 SAC20181018-02
T S1Z20180710-05 SSH20180710-06 CLB20180712-04
T SXT-HQ-06 SXT-HQ-02 SXT-HQ-11

1.3 Am5iRH

IBERRAREY (cyclic adenosine monophosphate,
cAMP). —HHIRRIFEZIR (three iodine thyroid,
T3). FARARZ (tetraiodothyronine, T4). 12'% iR
JZ R % (corticotrophin, ACTH). JiZ JFili# (cortisol,
Cor). & FAIRARIHZE (thyroid-stimulating hormone,
TSH) IR & (LS55 2021100 W H T I3
FTSARA R 22 RRIE R (S0 pg/ v, HZ
e H20041605, b5 210102) W HE7 TIL25L4E
VY ) g AABR AR AT A (0.25mg/frs
E 2517 H11021315, #t5 1911091 WELR T
MRS ZD A PRI AR HSBKME R (5 mg/F,
[ 245 5 H37020105, k5 20190314 W (5 £ 4
AHIZERA T SR (it BSF210509) W H
HREEHER AR A RAF .
14 {25

AUWI120D ¢ 1/10 /3 LR CRyEEIIE s
ME104E & 1/75 HaF K F CHERE - FE 0] 2 A A TR
AF])D; HC3012 B FFF (_RREAEHI S A R A
] ); FST-I-20S B4 JyFE KAk L (i s ke
X2 B A PR AT D DHG-9070 %Y i BiE J5 5 X T
BEFE (RS 2 SR B A PR A 7] ); ULTS1490 A
—80 CKFH (FRER KIH/RIERAIRAFD.
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2.1 MKBHIES
2.1 HENEZHEERY SAE R i @

T zh 242 # %% (TCMSP, https:/old.tcmspe.
com/temsp.php ) « ETCM ( http://www.tcmip.cn/
ETCM/index.php) J TCMIP Chttp://www.tcmip.cn/
TCMIP/index.php/Home/Login/login.html) (3 5
FYANTHHAT R 7 RAREER S . Hh,
TCMSP Z ¥ P2 >k F 10 Bk 4= 4 ) H % C oral
bioavailability, OB). FZjP£ (drug-likeness, DL)
2 WUHRFR VPN S IH S B TE M O 2 it .
OB=30%- DL=0.18 ik ii ¥k sy, I IREUE TR
I3 LR FHE . A R AR UniProt ¢
P Chttps://www.uniprot.org/), EFEF AN, B
TG —ZATIE, BRI MR R AR E .
1M ETCM J TCMIP ¥ % i LLE B PP 251
(quantitative estimate of drug-likeness, QED) JNiFA
J5 H e IR kR, LA QED>0.67 NIk, 35
T R0 X I (P R R R o K IR O P A A R
GIF, BN R R R

212 MHEHITEARL AR £ OMIM
( https://omim.org/ ) « GeneCards ( https://www.
genecards.org/) . TTD Chttp://db.idrblab.net/ttd/ ) «
DisGeNET ( https://www.disgenet.org/ ) « Drugbank
( https://www.drugbank.com/ ) % # #5 B DA
“hyperthyroidism” AR ER, FH1FHIHEEREEAT
o S (R ZIRRIT F4R RN GalAT)) 22
i€ B R O CUERR#E: (1) BT (2) JEIRIR
B SREEN (3) MRS, TLOBE, IGE
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s (@ FHL, DE . Koz FRREFAE (D
FF A 2 ANBPAHHIE . /£ OMIM, GeneCards TTD+
DisGeNET. Drugbank Z5%#f FE K X 24K “soreness
and weakness of waist and knees (fEIRIR)”
“dizziness and tinnitus (k% H 15 )” “anxiety and
irritability (/2 7 %% ) ™ palms and soles ( F/CoJJi#4) 7
“tidal fever and night sweating (G )” “red
tongue (% £.) 7 the tongue coating less (% /) ™ pulse
string thin (Jk5%4H)” “rapid pulse (Jk%)” %/MiE
RN LI IE, 73 4% B8 EIRARAEIEAT 7320 . 2
G, a5 RIREEE PE RIS A H TR R S
£, RIONBARE TR R £ A .

2.1.3 kIt AR K 2GY) SRR IR I AH SR
I Venny 2.0.1 Chttps:/bioinfogp.cnb.csic.es/tools/
venny/index.htmD) -5, 221l] Venn ], FRAGIH: [FHE A
214 HEHAM-FEHEFAMEEAEH (protein-protein
interaction, PPD) (2% R i 3L R L S 854 b A%
% STRING #(#i 2 (https://string-db.org/), )ik
B E N “Homo sapiens ”, ¥ 3K 15 H I 5 A
Cytoscape 3.9.1, 3kfF PPI 2% &,

2.1.5 FEFIAIKR (geneontology, GO) IhREFNHLHS
FE R 5 FE R4 H B4 15 (Kyoto encyclopedia of genes
and genomes, KEGG) ¥ & HE5-#1 @it DAVID
s PEXT R f EAT GO B4 A KEGG 1@ 70 #r, 1K
FETFAEME RS FE (http://www.bioinformatics.
com.cn/) £l <L .

2.2 HEARFEAERIF LR RASIE

22,1 HEANHEGE R M & 1% 10 5007
EOMARECY I, HEE, PR, S, IE.
4% 258 g, BEEE 51.6 go R E UM 8 fif
ERUK, BIZ 1 h, H 100 HZ e, JE&EMA
6 FEEMIK, B 1h. KIERE I, #H, 1553
LR G BRI o, DR R4E, AT, 15400
NG R TR o 3 KA RIKBTRE i 2 B 551
(2524+1.8) mg/g. F/NEE (2.240.4) mg/g. ¥
R (3.14£0.6) mg/g. E5YT (3.0+0.2) mg/g.
EhER/NEERN (14.6+£1.3) mg/g.

222 HHNE PR R SIS 10 TS
EARICER T o BT B I 8 5= K,
B 1h, 1100 HZM gk, JEEIMA 6 frErIK
R 1 he BIFIEHBIAHE, ¥ 7 RAGMIBIRE
I, 1930 3 MR RUKBIRE S, JRIKRAE, AT
e, 13 ZIE NGRR3R RUK R

B AT (46.7£4.9) mg/g. £/NEERK (1.6+0.3)
mg/g. FEN (5.940.7) mg/g. E5YT (3.74+0.1)
mg/g. ERIR/NEETL (16.3£3.6) mg/g.

23 HEAARRFERISERXMAERITARNZA

FUERIEEER
230 YN A BN EZR A H S ARIE

HARNE AL T B R AT IIEIESE R (— ) 5 £k, R
20.65g, BHIAR, B 2 ik, BI 41.3 ) U6, B “2.2”
T AR TG BRI B BIORE S, o) 2 B0 2R FE 4
B8 372, 1488 mg/mL M5 (LAEZ &L, 1g b
IRFE L2 IR ST “2.27 TR & BBk AR RURE B
0.018. 0.072 g) 1, BT 4 CIKFEIRAT -
232 BHPEXTREZGUE )M 2% FH Bk e 5 F 4l
K £ R B IR N 2.1 pg/mL (257124, B 4 C
UKFEIRAEH
233 . w545 KEENMERTE S )G,
BEAL FxdHR AL BRI, SR (10.5 pg/kg)
H I EFUG. =7E (1860, 7440 mg/kg) ZHAIFHT
ik, EFE (1860, 7440mg/ke) 4, Fdl6 H.
1~10 K, FAVGFRSLE 254K RAF K ig 1 A HAR
REMR (75 mg/ke) PRI (0.5 mgke) MR
B2 5 10~20 K, HL4HHERR 8: 00 I ig
FHRZG (10 mL/kg), BRI AN HEZH ig SRR
AERERK . AL, IERLRI S AR AE S SCERFTIA
I S Bh T, MESRARN (1) KR —RBeRES: &
BB, KRBT Bl A% 0145530
% () W E: R TS YRR
S, GBI, AR SR B TR
ERORI (3) WEKT: PSLiaii G, xthid
B 5 ARG BRI KT, MO TRARAH BT
MR IR E i IR SR AR I 5 6 U S G AR s )
2.3.4 FERCREMBUALE 5 1. 10, 20 Kl K
BRI KER, 5T IR s R B 2R
—RFEME, FRE R EIF I SR,

FAH KR = AR B — F6 0 T )30 R &

TAEFERT 1 h BUMIE, TNGAAE S, 80 C
TRAF. 3 20 RGALNRIG, KRHTCHE RN ]
A1, REAUZH . A T R A RN B A R K RO
BEFEAE, —80 CURAE, FT G e imia st .
2.3.5  MUIETEARBIRTI  F2 HE ) 2 1 BH R i
JE cAMP. T3. T4. ACTH. Cor. TSH /K*F.
24 BEREIZHMERAR

HX 500 mg BT S AERE 0 42 20 mL BS.O
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BN 500 pL 2278 SA. 100 mL ZE8 SC #10.25 g
WF R Bk $E B B DNA, Ml E W5l ¥ 5-
AGRGTTTGATYNTGGCTCAG-3’. FiF 5l ¥ 5-
TASGGHTACCTTGTTASGACTT-3’ & il 7 5 2% &
MR 51, FATAHEE 16S rDNA &K R A HHE
A% (polymerase Chain Reaction, PCR) # 1
R Bte X PCR FEI4E 1.8%Ex b Bk L vk A il
HAEEHZH DNA 4ifE )5, FRGEREI, MR fik 4
RH Image J B e &G, H—IERINT &,
BT ISR S AT SO R AL IS, ARFEAL R E 1A
HAEPIRI A R A F# A PacBio Sequel M7 14,
FH 553 S 0 7 33047 s 2 T
2.5 FItFES

X AA 258 E I L BE R L IBM SPSS21.0 3K
AT i, BARAER VLXK £ s Fow, %R
KHAREZRE T Z0H. MHBEEEZ (Chttp:/www.
biocloud.net/) S AW B 53 A o3 At TE Sk A= P
B . s IR GraphPad Prism 8 HAF4: il
3 4R

3 102 AN YIRS HIE RS, 3 ifE 128,

251, 251 M YIANEB A, L£HEHEE] 336 4
{48 5 . /£ OMIM. GeneCards. TTD. DisGeNET.
Drugbank 25208 & s 8 5 345 1117 AR
JURHOGHE £, 4 487N 8817 5 1 F O3k (R i 42
il Venn B (B 1), LIRS 116 MRS (i
KRELLEL) 108 “ AR IEIE N 4], TIERRHA
A, MRk AT 2, M EEHA)” P, T A
I, HAE AT, AEBIH 2 KA, 35
BE. FMSEERARREETE, IR RN E
UERO, PR e T B R O CRE IR PR R AT B, 5 RIR
3WRZRAREY], HX RIS TR E B R 2.

7T

HIFRH

3.1 HENREMEEMRS R RAER TR 1 HPEAEF BARSEERE
ﬁﬁrj‘i Fig. 1 Venn diagram of targets shared by Danggui
@i TCMSP. ETCM. TCMSP 84 L3k Liuhuang Decoction and hyperthyroidism
=2 EBOEMRNER
Table 2 Part of active ingredient information
s o ~N RIFEL |, o N L. RIREL
TR WEM 2 i e TR e i P
1 /NBER B, B TCMSP | 22 ZHABEH gt S TCMSP
2 BEENE TR PR TCMSP | 23 &R S TCMSP
3 NBELLH B, R TCMSP | 24 BB ZEHZ S TCMSP
4 FRANBEH WIE. HE TCMSP | 25 WEXE S TCMSP
5 WAER B TCMSP | 26 —Z AR A #% TCMSP
6 /NEEIRTH HiE TCMSP | 27 #IHER #% TCMSP
7 BEH A_qt HiE TCMSP | 28 salvigenin #% TCMSP
8 JTREEAEE HIE. FH TCMSP | 29 &HWE #% TCMSP
9 M/RKT A BE, HHA TCMSP | 30 %% S TCMSP
10 EB5yT HIE. FH TCMSP | 31 5,8,2"-trihydroxy-7-methoxyflavone #% TCMSP
11 Mk B, M. B TCMSP | 32 A HE I #% TCMSP
12 % TIE. WM. R TCMSP | 33 5,26 -trihydroxy-7,8-dimethoxyflavone 3% TCMSP
13 AL BRI, BIE TCMSP | 34 JE3EME S TCMSP
14 N-J NPT 2R BE RS i B TCMSP | 35 EZHNERE S TCMSP
15 i B TCMSP | 36 #EH= #% TCMSP
16 11,13- " )& F s A TCMSP | 37 5,7,4-trihydroxy-6-methoxyflavanone % TCMSP
17 BRER X (2- 2.3 213 ig g TCMSP | 38 2,6,2",4"-tetrahydroxy-6'-methoxychaleone ¥ % TCMSP
18 BN s TCMSP | 39 5,7,4-=¥23-8- B A H T L TCMSP
19 BT = B TCMSP | 40 ZIfE%& L TCMSP
20 (2R)-7-hydroxy-5-methoxy-2- #& %~ TCMSP | 41 5,7,4-trihydroxy-8-methoxyflavanone % TCMSP
phenylchroman-4-one 42 5,7,2',6'-tetrahydroxyflavone % TCMSP
21 s g TCMSP | 43 5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone # % TCMSP
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£ wEY A5 RIFEIEE | w5 &Y P RIEERE
44 (H-RILEER T TCMSP | 58 WEEE A AN TCMSP
45 T T TCMSP | 59 Sk R B H AN TCMSP
46 kihadalactone A AN TCMSP | 60 B2 E R pyis! TCMSP
47 FEAR AN TCMSP | 61 W pyis! TCMSP
48 57-5 {51 AN TCMSP | 62 SRR ET pyis! TCMSP
49 MR poyis! TCMSP | 63 HAHTE_qt pyis! TCMSP
50 LESSE Ua poyis! TCMSP | 64 (S)-canadine pyis! TCMSP
51 87t A% N TCMSP | 65 poriferast-5-en-3p-ol B TCMSP
52 kihadanin A AN TCMSP | 66 T pyis! TCMSP
53 B ER A TCMSP | 67 CHRBEEA A TCMSP
54 R BE IR A TCMSP | 68 T T s A TCMSP
55 T 2E AN TCMSP | 69 AR HAH TCMSP
56 EPEEYRT Hn TCMSP | 70 AN EL Y AN TCMSP
57 RET Evis! TCMSP | 71 AT Evis! TCMSP

3.2 HPEAREIAATRIUEEE S PP R4

R B RAF 1 116 4L 8L STRING Hode 7 i
17 PPI 28704, BCE YA N “Homo sapiens”, 1%
WEGBE>0.9 MHdE, a7 - R
FTCHE AL PPL &%, S5 2. DL “JEE >
H (80)” FHILHIZ IR 30 > (K 3), FEfERA
i S Aoyl A (albumin, ALB). %R/
TR AP 1 (serine-threonine kinase 1, AKT1).
F4Hffi/r K6 (interleukin-6, IL-6). WLBIEH (B-
actin) JZ I8 PR LA ¥~ (tumor necrosis factor, TNF),
HEMI DL H B AOR] RE & IR YT R O A A

2 HEREZAETRIESE PPl EE
PPI network diagram of targets of Danggui

Fig. 2

Liuhuang Decoction in treatment of hyperthyroidism

*3 UERMEEER

Table3 Core target and related information of degree value

Frs  EE A | PS5 EME HE A
1 162 ALB 16 108 FN1
2 156 AKTI1 17 106 IL10
3 148 IL6 18 106 FOS
4 142 ACTB 19 104 CCND1
5 140 TNF 20 98 ERBB2
6 134 TPS3 21 94 NOS3
7 132 VEGFA 22 94 1L4
8 130 IL1B 23 92 PPARA
9 122 EGFR 24 92 SERPINE1
10 118  PPARG 25 88 ICAM1
11 118  HIF1A 26 88 NR3C1
12 118  ESRI1 27 86 CRP
13 110 MMP9 28 86 IFNG
14 110 CCL2 29 84 TGFB1
15 110 PTEN 30 84 HMOX1

3.3 HYEFREATHER T GO hEEF KEGG &
WEES

it DAVID 3 PExt 447857 ia 97 T
116 M4 B H T GO DR fl KEGG 8% & 55
Mo LA P EH/NTF 0.05 ATfESME, L85 871 %
GO % H A 158 % KEGG #X % H. GO IRkt
LEAEWY)LFE (biological process, BP) 675 45+ 4ilj
204y (cellular component, CC) 77 %% 4> T Ihek
(molecular function, MF) 119 %%, #il 10 %4 H .
3. KEGG Mg gL rI3k1T 158 KA RER
XHIEE, 524N E G ERGE T 20 408
PO 4, FEAFERAE . YL FiE S A S .
34 HAXREFEFISRANPBERTARNS
YIERERLE
340 H{EANTEHE R, BRI YR R TR R — K
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Fig. 3 GO function enrichment analysis of potential targets of Danggui Liuhuang Decoction in treatment of hyperthyroidism
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Fig. 4 KEGG pathway enrichment analysis of potential targets of Danggui Liuhuang Decoction in treatment of
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H AR P<0.05 #P<0.01; HEAALLR: "P<0.05
*P<0.01, FEIH
CK-control group MOD-model group Con-methimazole group
AL-all-herb decoction low-dose group AH-all-herb decoction high-
dose group SL-single-herb decoction low-dose group SH-single-
herb decoction high-dose group *P < 0.05 #P < 0.01 vs control
group; "P < 0.05

5 HAXRRAAR. BRMFAER KR IERERFNE
Fig.5 Effect of all-herb decoction and single-herb decoction

**P < 0.01 vs model group, same as below figures

of Danggui Liuhuang Decoction on body weight of yin-

deficiency-hyperthyroidism rats

3.4.3 HAANEZ AR BRI B R H UK RS E
FOKERIFM R 4 R, 10d B GEBEZHD,
56t HR A b, AR ZH K RS /KR I 2 R %,
Ui A FECE KRR, X5 TR 4
RIRAEAI ST R o 20 d B (4254550, SR LR,
FH SR IK M 2 S0 15 /K AR B 25 18 n (P<<0.01), X
i B R SR IK I ) KAT 25 e s A Rl &7
B IE KRR Z RN 13.10% (P<0.01); H
F R 4 3 2 /KR BB N 6.32% (P<<0.05);
TR 575387 A B B TR REE &
KRR T35 22 5%, (HA BT A6 K R 3%
fH S KR W RE M 2 FH M2 K

x4 HEREAERL BRINAERTAREESKEN
M (X+s,n=6)

Table 4
decoction of Danggui Liuhuang Decoctionon on fecal water

Effect of all-herb decoction and single-herb

content in yin-deficiency-hyperthyroidism rats (X £ s, n=6)

dn R meke ) HEEKES%
10 K 5520 K
payis} — 64.59+2.55  63.41+1.54
it — 40.82+225"  50.91+2.29%
FH B K 00105 4126+3.41  62.444+3.59*
=g 1860 39434225  53.2342.00
7440 40.96+2.59  57.58+1.83"
AT 1860 40.46+2.87  52.02+2.49
7440 39934320  54.13+2.12°

S5xiiA e #P<0.01; HHEBHALE: "P<0.05 "P<0.01,

&R

#P < 0.01 vs control group; "P < 0.05 P < 0.01 vs model group,

same as below tables

3.4.4 HENTHA R BB TR BRI
1 cAMP. T3. T4. ACTH. Cor 1 TSH /KT )5
W Wik 5 fon, SIS, AR 2K BRI
1 cAMP. T3. T4. ACTH 1 Cor /K-F¥ 5 E T
(P<<0.01), TSH /KFEZEFFIK (P<0.01), 5F T
LS KO — 800, SR L, SR e
20 cAMP. T3. T4. ACTH I Cor /K V-5 & 2 [&A
(P<<0.01), TSH /KFEZEFHm (P<0.01), UiHH
FRKIE e % 2 25 oot HOIR AN R 5 o 1 2 R
S AR, SRR R R E AL cAMP.
T3. T4. ACTH #1 Cor 7K-F-¥ 23 FE#K (P<<0.05.
0.01), TSH /K FREFm (P<0.01); HFLHI®
41 T3. T4. ACTH I Cor /K V¥ EEHEFE (P<
0.01), TSH/KFEZEFm (P<0.01). £ B[4,
AN HE A BRI S8 R T H U BULYE A F
PR, B R A S P e o

x5 YHEANEFZHAL. AFXAERFTARIE cAMP. T3. T4. ACTH. Cor 1 TSH /KFHIEN (X+s,n=06)
Table 5 Effects of all-herb decoction and single-herb decoction of Danggui Liuhuang Decoction on cAMP, T3, T4, ACTH, Cor

and TSH levels in serum of yin-deficiency-hyperthyroidism rats (X £ s, n = 6)

2H ) (mj?li/’]) cAMP/(pg'mL™") T3/(pmol-L™")  T4/(pmol-L™') ACTH/(pmol-L™") Cor/(pmol-L™") TSH/(pmol-L™")
Xof et — 287.18+35.48 11.62+£3.77  1355.02+23.56 39.94+3.04 43.23+4.49 8.31%+1.07
e — 458.33+16.58" 46.65+2.07% 2123.30%£23.56" 97.80+£5.46"  131.13£5.29% 1.68+0.91#
FH 2 R e 0.010 5258.97£21.10™ 12.79£2.99" 1308.13£60.00" 40.52+6.22"" 51.29+0.81™ 8.70£0.30™
AR 1860 368.59+£35.06° 18.65X+0.15" 1611.82+£44.33" 51.444+1.52" 58.28£5.72™ 6.871+0.55™
7440 290.38+19.52" 16.90+0.63" 1340.10+61.19" 45.31£3.32™ 50.22£8.62™ 8.18£0.28™
FARI 1860 421.15+19.99 18.70+0.30" 1665.10£60.51" 60.06+3.04™ 75.22+11.33"  6.73£0.35™
7440 311.54432.86™ 18.9442.64™ 1459.45+71.98" 47.61+4.65™ 58.82+11.30"  7.76%£0.90"
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Fig. 6 Analysis of a-diversity among each group of samples
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Fig. 7 B-Diversity analysis between each group of samples
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(Firmicutes) FIi AT 51 (Desulfobacterota) F*J#H
MR EZERINT 2028%A1 75.33% (P<
0.01), FAFHEIT (Bacteroidota) #HX=F 5 & &b
7 32.04% (P<0.01). H5EMALE, & REflE
S JELRE B DR IO R VR 1T AR X 3 B 43 ) B R D
T 43.71%F1 93.00% (P<<0.01), T4 B T 1 AIFE
B 1] (Verrucomicrobiota) FAIAH X = FE 43 1) S5 25 144 hn
T 30.97%H1 99.96% (P<<0.01); HAHT 75 41 )5 A
BT TR 2 B2 2B b 1 10.64% (P<<0.01), #1)
FRBE TS PR IR AR AT B8 1 AR A 3= FE 23 ) S
EWINT 24.60%. 86.11%F12.72% (P<<0.01).
Wik 8-B A1 9-E~H fiw, fEEAKTFLE, 5
XTIRZE LR, B ZH D AT K 1R )& Romboutsia [1AH
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Lachnospiraceae NK4A136 group HIAH X = 3%
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A H DA K R B AR R T
32.58%(P<<0.01), Lachnospiraceac NK4A136_group
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