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Abstract: Objective To systematically evaluate the interventional effect of Danggui Liuhuang Decoction (24475%%7%, DGLHD) on
hyperthyroidism, discover the relevant pharmacodynamic material basis, and elucidate its mechanism of action, thereby providing
scientific evidence for the subsequent development of DGLHD. Methods A hyperthyroidism rat model was prepared by using
levothyroxine sodium, and the metabolic profile and biomarkers of the hyperthyroidism model were characterized by chinmedomics; the
interventional effect of DGLHD on hyperthyroidism was evaluated by using the classical pharmacological parameters of the model as
the indexes, and the blood migratory constituents of DGLHD were analyzed under the effective state, and the correlation between the
blood migratory constituents of DGLHD and the biomarkers of the model was explored by Pearson Correlation between Marker
Metabolites and Serum Constituents (PCMS) method to reveal the pharmacodynamic material basis of DGLHD intervention in
hyperthyroidism. Results DGLHD had a modulating effect on the abnormalities of body weight, heart rate, anal temperature, food
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intake and respiratory quotient of hyperthyroidism model rats; it significantly regulated the biochemical indexes of triiodothyronine,
thyroxine, free triiodothyronine, free thyroxine and thyroid-stimulating hormone; it altered the metabolic trajectory of the blood in the
hyperthyroidism model rats, and regulated the disturbed expression of 18 markers such as 1 H-indole-3-carboxaldehyde. It inhibited the
expression of inflammatory factors and played the role of immunomodulation by regulating the metabolic pathways such as
glycerophospholipid metabolism, primary bile acid biosynthesis and steroid hormone biosynthesis. In the serum of rats treated with
DGLHD, a total of 46 blood components were characterized, of which 38 were correlated with the blood metabolic biomarkers of
hyperthyroidism, with 13 components, including senkyunolide I, identified as critical pharmacodynamic substances demonstrating high
relevance to the therapeutic intervention. Conclusion It is found that components such as senkyunolide I in DGLHD could inhibit
inflammatory factors, improve metabolism, and regulate immune function by regulating metabolic network disorders such as
glycerophospholipid metabolism. This study provides a scientific basis for the establishment of the quality standard of DGLHD and the
creation of new drugs based on thepharmacodynamic material basis.
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Fig.1 Effect of DGLHD on general condition of hyperthyroidism rats (X £ s, n =10)
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Fig. 2 Determination results of clinical and biochemical indexes of rats in each group (X £ s, n=10)
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Fig. 4 PCA of blood metabolism in each group of rats in hyperthyroidism model of DGLHD intervention (n = 10)
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Fig. 5 Changes in relative levels of potential biomarkers of blood metabolomics in various groups after DGLHD treatment
in a rat model of hyperthyroidism ( X = s, n =10)
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#*1 DGLHD FHRTHEBEAXRMPBITRIER

Table 1 Information of migrating components in blood of rats with hyperthyroidism intervened with DGLHD

F5  te/min m/z B ¥ EM )]
1 417 342.099 3 ESI* C20H23NO4 BbiEl A
2 4.25 299.113 4 ESI- Ci14H2007 A=<} g
3 427 151.034 9 ESI- CsHsOs g Hh B¢
4 456 375.128 7 ESI- C16H24010 mussaenosidic acid b3
5 4.89 353.052 4 ESI- Ci6H1809 ZRIR IR . 244
6 5.03 353.091 9 ESI- Ci6H180g ok R R AR, 44
7 5.13 731.222 7 ESI- C27H42020 3 E D Hh K
8 5.15 475.058 5 ESI- C21H32012 darendoside B B
9 6.86 303.051 4 ESI- Ci1sH1207 3,5,7,2',6'- FLF& I 7 e i Gy
10 8.36 338.140 1 ESI™ C20H1sNO4 2RI HIE. M
11 8.38 477.1750 ESI- C21H18013 B-FRIEANBRER-7-O- M A MERIR &
12 9.22 463.089 0 ESI- C21H20012 LLAE R -T-O-7 &) eI B g
13 9.67 324.1238 ESI™ C1oH17NO4 P o2 22 S BIE
14 10.01 461.108 3 ESI- C21H18012 [ eon s W
15 10.25 463.088 9 ESI- Ca1H20012 FLAER-T-O- B B PR R LF HE
16 12.02 283.028 2 ESI- C16H1205 BT HE
17 12.17 207.1030 ESI™ C12H1604 NS AR E1E
18 12.50 356.186 5 ESI? C21H2sNO4 A BT . HiE
19 12.55 322.1093 ESI™ C19H15NO4 /NBELT I T
20 13.36 283.0617 ESI C16H120s SHWE HE
21 13.46 320.056 1 ESI" C1oH13NO4 PR BIE
22 14.04 287.052 2 ESI- Ci15H1206 AWIS N %
23 14.11 447.094 2 ESI" CzH18011 W T
24 14.67 359.078 8 ESI- C20H2406 (+)-V& A B R HiE
25 14.68 445.077 8 ESI- C21H18011 PR EK-7-O-H &) MRS T T
26 14.69 269.045 9 ESI- Ci15H1005 EER %
27 15.92 447.092 9 ESI- C21H20011 i B 3R -7-O-78) % WE IR T
28 16.98 475.087 2 ESI- C22H20012 —RE-HAEAEI-O- A PR IR YT HE
29 17.59 253.050 8 ESI- C15H1004 HE BIE
30 18.31 269.044 7 ESI- Ci15H1005 =R %
31 18.32 267.030 3 ESI- Ci16H1204 TEARAE R B
32 18.44 459.092 6 ESI- C22H20011 E ST %
33 18.71 285.077 0 ESI- Ci15H1006 L 251 E1S
34 22.62 471.209 2 ESIT C26H300s SR A
35 23.21 283.061 7 ESI- C16H1205 DB Gl
36 23.28 871.469 4 ESI- Ca3H70015 i I I
%<2 DGLHD TR TRE KR M FITR 5 K5 =4
Table 2 Migrating components in blood of hyperthyroidism rats after DGLHD intervention
FE  tr/min JR A R AY AL 57 m/z BT
1 3.60 A I w R AL C26H3:1NO1o 518.202 9 ESI™
2 456  FEEE FH 21k C16H24010 375.128 7 ESI-
3 563  fEE JI AR R A R 3 C17H250s 361.1853 ESI™
4 9.07  /NEERR ot HR 2 C19H15NO4 322.107 8 ESI*
5 967 HEEH 7w R AL C27H26017 623.124 8 ESI*
6 1356 BT JIh 2 C20H21NO4 340.154 0 ESI™
7 14.69 B F TN A R Tt B C15H100s 269.045 9 ESI-
8 15.95  /NEERE SiE 214 Ca1H1sNO4 350.141 3 ESI*
9 21.28  /NEERR Atk C20H17NOs 350.106 8 ESI*
10 2264 BT GiE e C22H2sNO4 366.1734 ESI-
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Fig. 8 Metabolic pathway map of serum metabolic markers in rats with hyperthyroidism intervened with DGLHD
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