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Study on the Mechanism of Shutiao Qiji Decoction in Treating Hyperthyroidism
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ABSTRACT: Objective To investigate the mechanism of effect of Shutiao Qiji Decoction founded by Zhang Zhen, a
national medical master, in the treatment of hyperthyroidism by metabolomics. Methods After adaptive feeding, the rats
were divided into 5 blank groups and 18 hyperthyroidism modeling groups. The rats were induced to present hyperthyroidism
using levothyroxine, and the modeled hyperthyroid rats were divided into six rats in each of the modeling group, positive

drug propylthiouracil (PTU) group and Shutiao Qiji Decoction administration group, and each group was administered with
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the drug for 6 weeks. The thyroid tissues were stained with hematoxylin—eosin to observe the histopathological changes of
the thyroid gland. Serum thyrotropin(TSH), free Triiodothyronine(FT3), free Thyroxine(FT4), anti-Thyroxine receptor antibody
(TRAD), interferon y (IFN—vy), interleukin 6 (IL-6) and tumor necrosis factor (THF-a) levels were measured to observe the
index changes. The metabolites in the serum of rats in the blank group, the model group and Shutiao Qiji Decoction
administration group were detected by ultra—high pressure liquid chromatography and mass spectrometry, and the differential
metabolites were analyzed by correlation pathways. Results Shutiao Qiji Decoction reduced serum TSH levels, increased
FT3 and FT4 levels, and significantly reduced the levels of inflammatory factors IFN—vy and TNF-a/IL-6 in hyperthyroid
rats (P <0.05). Pathological sections showed that lymphocytes infiltrated in thyroid tissue, enlarged thyroid follicular
epithelial cells, enlarged follicular lumen, uneven distribution of intrafollicular cytoplasm and strong glial secretion in the
model group, while the lymphocyte infiltration was lighter and the glial distribution was more uniform in the Shutiao Qiji
Decoction group than in the model group. The metabolomics technique was used to screen 61 potential serum markers with
significant changes, and the analysis of KEGG metabolic pathways revealed that the 2 —oxocarboxylic acid metabolic
pathway, neuroactive ligand —receptor interaction pathway, glycine serine and threonine metabolic pathways were highly
expressed. Conclusion The therapeutic effect of Shutiao Qiji Decoction on hyperthyroidism rats is good, and its mechanism
of action is presumed to be related to the 2-oxocarboxylic acid metabolic pathway, neuroactive ligand-receptor interaction
pathway, and glycine—serine—threonine metabolism.

KEY WORDS: Shutiao Qiji Decoction; hyperthyroidism; metabonomics; famous veteran Chinese medicine experience

FBR IR D BETCHERE (TRIPR T ) , A2 ol FAR R AS B
g FPUDR A LA B B0 22 780 i DR 5 | ) PP BR824
Z, T A MR AR T 2 B ARSI
PUARR R JRFR THALSE R eaT PR &, LA
JURE D E BRI BB B AR R B, IR
BN 225 B 1 AN T URRSS FIr B 52 A
FAER IR ZR . HOCE T B2 B " , o WLAiE Y
AT KIERE 0BT B ME AR BEL R A5 U 1R 9T £
ABRITF B SRR T RS A5 D AR IR I i3
AL I BRI KRR AR AR 8 25 e 2
U7 A A HLEE R P 3 2 AR T,
Sl A ARG S INE RTE AT B AR R
T ARZS AT H LA, B BT AR T 15 AL
AL Z T RE , IR HFABAEF HLRTA. el IR
b ags AR I WIREZE SR P VN E L RN LR N 7373
TRAERIIRTT I R HLI S B OTA BT B AR
I7 R, X O AT B 7 B BRI i AR
LA SR A M PRI 3 5 A ™ M Rh e Kk
LA 22 B, 38 346 78 A LE AN S PR 3
AR A A A A I S A A o AR B AR R Y
— RN AU RO T 2 B R E) |
R ARI 22 52 20 H7 , AT Al A T B it 97 v 418 A3
ZHARYE AE W T M S A A OCHE S e
PR 3 B R R A A AR AR S5 A G
JRAE R B A 35 B AR AL B 0, ARSI 2 AR R i

PHMLZIR YT H 0K B i 78 A 20 27 28 4 S Ve ]
BLH AT o34 BTt
1 SR
1.1 2&% 455 H R (Merck KGaA, Darm-
stadt, f8 [, 585 : JX20190041 ) , 5§ HE i & % e (1
IR 25D AT R F] L 525 0 2108N13), HTEE (milli-
pore, 2 [ , %5 :1.00030.4008) , Z Ji§ (millipore,
, 5245 :1.06007.4008 ) , 2 7K (Merck , 7 [ , 525 :
105426), £, I8 % (Sigma, £ H |, 125 :73594), H i
(millipore, S [F , 125 111670), /K & S (W [ K
HOCI R AL TR ) o 251 580 A BT AR 1
OB AT AR AR g Al R e A
T A B AR AR 25 AT BR DT A o A BRI R
(thyroid stimulating hormone, TSH ) | Ifil. 7% U7 2§ — it
MRE R % R (free triiodothyronine , FT3) | Il 15 i 2 F
ARBRZE (free thyroxine ,FT4 ) i HFARIR R Z R Pk
(thyrotropin receptor antibody, TRAb) . FHE y(in-
terferon—ou, IFN—v ) . F14f A Z 6(interleukin—6,11.—
6) JEIRAEIA F o(tumor necrosis factor, TNF—a )i
M &g g bR YR A PR
1.2 %%z 23 W SPF itk SD KEL, RBTt
(200+10)g, W T = I E BHEA FRA F L AT IE S -
SCXK (51)2019-0010, Fid% T/ P EA K31
B K BRE KRB A Z R 24 °CLIRIE 60%, A 0K,
YL TT RE A m P EL RS Ye %

83



2023 4F

=R P EA R R

i 46 %

B2 (eSS : R-062021G088 ) .

1.3 FBAE  JEIE{X(Thermo Scientific, 3¢ [H ,
5 :Q Exactive Plus), i i AH 154X (Shimadzu,
i, %15 . Nexera X2 LC-30AD), (4,3 (Waters,
2, %15 . ACQUITY UPLC BEH Amide 1.7 pm,2.1
mm x 100 mm column), ARG (Diagenode,
[, #15 : Bioruptor) , .25 5.0 M 4 L (Eppendorf , 12
¥, #5 :Concentrator), Z .04l (Eppendorf Cen-—
trifuge, FE[E, A5 .5430R), Al WLEAMMHEEETT
(Thermo, 3¢ [, 15 MultiSkan FC). 81-2 fHi& 7% 11
P (IR AE YRR BRA R ), e TR 57
Rt IERH AU A R AT

2 HiE

2.1 ZhapdEst SD KRN PERSE | A, /02
FIA RS, SR I 10 d 5 RS A2
FODR AR VAT 30 /100 g, B 4G a5 A5 201 il ¥
o TSH FT3 1 FT4 K224k, M8 bR K- 22405
A PRI o B AL, , 4 2 1R R

22 FhdhoBB S CKERA S B | T
RIS A 254 . 55 I B R A 7 S A
AR IR /K THE 1 (100 g/mL) , BHE 2 40047 R S0 S s
WEZKIRWE 5 mg/(100 g-d )i B 4524, 45 25 241 A T
ML 20.6 of (kg d)HE B 442, L4525 6 JA, kAT
WU A LB . BUM AT R RS & 12 h, KA AR
i T S BRI, 1 = 3 B BB, 500 A5 1LY L -80 CARAF
BRI, BOR BUF R R EF T2 e & HE Ye i, 5 F
ETAGC Uk =38

2.3 AAedgARte ] KRR 3 BB, 250, B

20 10—
ol Hkkk o . 8- "
E E 6 ey —— E
=] >
S 10 o (=
#l B, 8
% b %
5+ 2]
0- 0-
> > R "%
o B % o B &
PAGPS PN Gy PRGN PN G
A. TSH é’.\i B. FT3 /‘.:.’\E

7, RAF & Elisa £ FT3 .FT4 . TSH . TRAB.IFN-vy.
TNF-a IL-6 /K-,

2.4 RAAFER XTE TR, B
W AT LC-MS/MS il o £ 1% 43 #7 >k A SHI-
MADZU-LC30 #A i 20 AH 3% 2 G5 F ACQUITY
UPLC BEH Amide (43S 3175385 . (553 85 2544
EFEE R 3 L, HEIE 25 °CL 3 0.3 mL/min; i s AH
A K425 mM LR B: O o i 43 0 R 25
HLE (ESI) #F71E &7 M s P iU, FEim s
UHPLC 438 J5 , 8 F QE Plus FRIEAX A7 %20 #r
il HESI J5E47 B F1b o i MSDIAL 3 4F1 70
Xof 55 g B P TR A T Rt B T R o o A 38 8 580, )
B 2H N S 2R A >509% 19 85 F-06 X I £ 8 T 85al 1A 7
ST AIH A, JFE, (] R AR N
B, BH 28 Unit variance scaling(UV) A HS | JEFT
J& SR AT

2.5 GatFoadr A SREdE AR g E A
AbFE, SR ] SPSS 19.0 Geit i, 2 21 ) A6 25 7= i
FETT T, P<0.05 NEFA G L.

3 g8

3.1 e iFdEARAE M XK BUMLTE # 47 TSH . FT3 .
FT4 TRAB SE =AM, LUK K IE R F IFN—y \ TNF-
o/TL-6, B 136 1 AT, SHOR A EL , 45 25 41 1Y)
TSH 7KF B THE (P<0.05), FT3  FT4 5545 2 A
o, AT FRERa, K2 3£ 2 B8, TRAB S
H A, PR B . IFN—y \ TNF-o/IL-6 A &%
N B, B IR LA 45 25 4 SR 2 L 3R AF
1E B B 2% 5 (P<0.05) .

B 1 XARIME TSH.FT3.FT4 £ TR E

84



$34

B FEEF L TAUG A A R I LR T AR R D) BE T EAE 9 1 I BIL )

£ 1 XRMmiFE TSH.FT3.FT4 iEiREERE (n=5)

*2 KRMF TRAB.IFN-y . THF-o/IL-6 & &

A5 TSH FT3 FT4 2853 TRAB IFN-y TNF-a/IL-6
ZHA 19.94+0.36™ 5.14£0.51"" 12.75+2.24" ZEA4L 20229442307 1084.34+117.617 74.33+17.78™
A2 742140  6.93:0.47  16.46+2.30 FEAIZ] 283.82+28.02  1537.5+261.58  108.76x10.54
PR PEZH 11.66+2.39"  5.59+0.82" 14.15+2.34 PHPEZL  239.66+18.73  1324.5£108.25  84.76x10.43"
B SHLA A4 11,382,327 6.72+¢0.57  13.231.00 B AL .
i 220.90+31.54" 1147.66+270.10° 95.14=17.01
I

He HEIEZ O, "P<0.05,7P<0.01, 7 P<0.001,""P<
0.0001,

SR R, "P<0.05, " P<0.01, 7 P<0.001 ,

400- 2000- 6-
_ 300 . __ 1500+ — "
g’zoo- 51000- g’ - -
5] M 5]
® ® ® 24
1004 5004
0- 0- 0-
B Lid B
o B K P o % AP R 4 % Pp
% ¥ < @ g < 0w % ¥ < B
A. TRAB & B. IFN—y & C. TNF-o/IL-6 &2

B2 KXRINiE TRAB . IFN—y . TNF-o/IL-6 & 2L iEIKE

32 FRMALRBEEAL XA AR 5
L 4 25 R SRR IR IR T 41 15 00 e HE 3
LETUNES e By = S TUNE R N3-S ) 2 31
PS4 20, U b 2 A0 5 e PR, R L A
g a] JTTK i o R RY 2 R AL PR AR B v L Bz 200

B. fRAIZH
B3 XREREVF HE £EE(100x)

3.3 Raftasaen AR IEDUE T O3 (E 4) 0]
AL RN AT PLAE 12 min DA 45 3
TREF o B, ELA% (00 i e A w17 568 32 01 O3 B I (1)
BARE S, PSR AU R R 2E BN . T
4343 B (principal component analysis , PCA ) fig 9% X
FRBH P HEAT 0o o34, B R B B A 2 1]

RIS, R/IME A — 5 AR IR IE L 45
BRI, UL PR I0 A AN I T3 0 DA R %, PR R
EELIR] S i, AT UL 23946 L 200 0 SR, A AE R A i
R, U SRR LA, FOIR IR D8 v 40 i b R
B, DB A TR] ST o o3 A AN g ) K i A

C. BN 42540

FIZH N Y A8 S B2 o i B /) 3 5 23 BT (partial
least squares discrimination analysis, PLS-DA )iz HJ
iy fe /> 3 0] U1 A ST AR A 2Rk B S AR L 2R 0 2
[ 1 OC FR A A, ke 52 BN i 2 ) | T . e
R2Y 1 Q2 M T 1, BERIMAZ E nf5E . MIAT 5
Hial i, R2Y #9KF 0.99,Q2 R T 0.5, HikW]

85



2023 4 PR R 55 46 %
RT: 0.00- 12.00
- 5.44
80
0.99
60 131
40 077 %8
244 258 5.
Mﬁéﬂ 447 487 4 837 572 900 945 968 1015 1075 1101 1162
547
s 253 257
= 243, /\__ 318334 353 377 487 7 840660 919 941 1013 1034 10,95 11,20
547
80
607
407
20: 8.37
o 7y 877 942 985 1035 1060 1132 115
1005 543
803
so;
409 0
203
oé 5 828 578 925 951 083 1043 1070 1112 1152
1 2 3 4 5 6 7 8 9 10 1 12
Time (min)
4 KRRMFIESHBFEXEE
c g n =C
M .G
8 | , N
84 N D, L
1 i N o1
-cs U 8 - N =
oz g \ z Ya
; g s 8 <1 & Jr g . e
; LA : N B | P Sy %
e ] 2 2 '\
Sia # 3 - - -
w — § i '\
1004 ®c
|G
o T T T T T T T T T
A cc -100 -50 0 50 -100 -50 0 50 100
" e o] L] - (2276 %) 11(27.55%)
A. PCA /R B. &5 (LA AR RLZH PLS-DA [ C. WAV AR L7 25 2520 PLS-DA [
Permutation testing Permutation testing
R2(0,0.9474),Q2(0,-0.19) R2(0,0.9136),02(0,0.54)
e L AR St Rk BEE b
* ‘ 05 * -7 li
05 * A PR A
I A o Y
0.0 e -
0517 A A
A 9 reviam) S ® R2Y(cum)
A Q2(cum) Q2(cum)
A
0.00 025 0.50 0.75 1.00 0.00 025 0.50 075 1.00
Similarity(Y. Y poem) Similarity(Y.Yporm)
D. %5 A IR 20 S5 14 E. BRIZH 5 25 24 4 3R 5]
5 REAFZTHITHH
BTG E , HAR A B0 68 0 4F (R2.Q2 4 1A . H5E RV A R BN E Y e, A 73 Fii

L5 Y Rhry )

U R BT A ML TS AR IC I AR GG VIP AT 0 1k
VIP BB, Y500t 0 B STk B B 2, F AR 4 P (L
PEAT 2O e o X 23 1 4 AR 2 R BRI A R )
PEAT UL A 61 RS TEARIY) BA & A2k 1A

86

TEAR Y A WA k. DL FC>1.5,l0gFC=0 A I
JH L HIVE L (] 6) 0 AR Tl WL, 48 P2 S
A 16 M TERREY W, 10 P AR iIC )
JA; BRI S 254l 14 IR TERRICY) T, 13
FivEtERRIC ) i



55 3 1 B FEEF T AU A T I L IR T BRI 2 BETTHEAE (9 7F ATAIL 1

® up
® Down

—Logualp)
.
L]
.
.

* up
® Down
®  MoSig

A 2 I SRR

O-methylarmepavine \N—-methylproline \N—fructosyl
Isoleucine \levetiracetam F/1 hesperetin. ST R T 22
SR E BE S, A o KR AG I AR X ek L A
RUZH (M) 5 B8 WL 45 25 4 (G) A F , wedelolac—
tone ,solasodine ,orotic acid O —methylarmepavine FI
N-methylproline 7E5i J4 ML 1EHI T FIkBEAK, M
N —fructosyl Isoleucine ,levetiracetam Fl hesperetin &

T 8).

Relative abundance
58 2
3 8

:

0e+00

8e+07

6e+07

4e+07

Relative abundance

2e+07

0e+00

B. BURAL S B L 4 2541
H6 KRENMMEBERCOELESE

XS AL BRI A L 4 2 A AT AR

Yy Venn 5387 (B 7), KB 3 L rp AL R A7 7 194 5 Ar

8 Flr, 435 wedelolactone . solasodine | orotic acid .

Cvs.G

Muvs.G
e Coas g M. BRI G BRSNS 4
B7 XRMFRGEESHE

Wedelolactone Solasodine
T -test, P = 0.0025 T-test, =0.015
3e+07 ’ 1.0e+07 =
| —— | -
—_—
3 8 7.5e+06
§ 2e+07 8
g <€ ]
e c
2 2
: 4; 5.0e+06
2 2
B jeso7 3
= & 2.5e+06
0e+00 — 0.0e+00
M G M G
N-Methylproline N-Fructosyl Isoleucine
T-test, P = 0.0036 T-test, /= 0.012
6e+08 .
—_—
- 9e+06
g g
.¢gv 4e+08 §
2 2 6e+06
© ©
o o
e 2
5 5
& - . - .
0e+00 0e+00
M G M G

Orotic Acid
T-test, P =0.0016
L |
6e+06
8
§
°
S 4e+06
a
©
2
5
& 2e+06
..
M G
Levetiracetam
T -test, /= 0.0017
—_— 9e+06
8
g
°
€
3 6e+06
©
2
&
. -
0e+00
M G

7F:°P<0.05, "P<0.01, ™P<0.001
8 E=RREMEESTHEE

M.vs.C

O-Methylarmepavine

T -test, /= 0.0033

Hesperetin
T-test, P = 1.7e-05

M G

r
.
M G

87



2023 4F

=R P EA R R

i 46 %

3.4 EZFKRMyads s X E SR 1T
KEGG i #7317, pathway M 2 2 F -logl0 (p-value)
MR BRAR , B p—value ARUCT 57 , 2 HAR R, 4n
9 FI7R , 25 FIAL SR A L, i % 22 AR 51
I 2 P R 2SR URMR N RS, Rl E
B AR -2 AR EAE iR A2 | H 2R - 22 2R - 5 R A
WA BRI SE R LA A 2T 4L LR, 22 R AR
Z: 5 F 8 R I R A SHEE

Neuroactive ligand-receptor interaction { m

L ]
Aminoacyl-tRNA biosymhesis+ ®

Cocaine addiction @
Amphetamine addiction (-] =
Alcoholism o

Histidine metabolism [ ] o 2

Fatty acid biosynthesis O O 4

Biosynthesis of amino acids . O 6

Beta-Alanine metabolism

Biosynthesis of cofactors

Biosynthesis of unsaturated fatty acids

Carbon metabolism

Glycine, serine and threonine metabolism o

2-Oxocarboxylic acid metabolism . l 0.16
Nicotinate and nicotinamide metabolism{ @
Valine, leucine and isoleucine biosynthesis{ @
Arginine biosynthesis{ @

Protein digestion and absorption (]

Long-term depression (-]

Bile secretion (]
Fc epsilon Rl signaling pathway L]
Synaptic vesicle cycle °
Retrograde endocannabinoid signaling [ ]
2 3
—Logio(p)

A 2 A SRR

ABC transporters .
MTOR signaling pathway L] m
Neuroactive ligand-receptor interaction [ ]

Aminoacyl-tRNA biosynthesis +

Central carbon metabolism in cancer .
Nicotine addiction (]
Cocaine addiction (]
Amphetamine addiction (]
Alcoholism (<]
Amyotrophic lateral sclerosis{ ©

and nicotinami Y 0.06

Taurine and hypotaurine metabolism
Biosynthesis of amino acids

Alanine, aspartate and glutamate metabolism
Beta-Alanine metabolism

Adjust p with BH

S
[ d
[ d
Phenylalanine metabolism o)
Pyrimidine metabolism (@]
Butanoate metabolism (]
Valine, leucine and isoleucine biosynthesis (]
Tryptophan metabolism [2]
Biosynthesis of cofactors O
Cysteine and methionine metabolism{ @
Arginine and proline metabolism{ @
Primary bile acid biosynthesis{ @

Protein digestion and absorption ®
GABAergic synapse o
Bile secretion [ ]
Mineral absorption ]
Cholesterol metabolism (]
Synaptic vesicle cycle (o]
2

4 6 8
= Logio(p)

B. BRIZL S ER SN 25
9 Z£RREY KEGG EEEHESHT
4 itit
TATHG S SN, I CE BRI KRR 208 0.2%~
1.3% , BRIP4 5005 2R R 0.75% , h [ B T O R 0
1.229%", i KA YT B LLZGYIRTT TFARIAIT SOt
88

UGS E, HITE IR EAL G s sy g
WE” S5 GOMEAEAE A R, (R R UE Y
W - EUYRIETR )R UL T R B R A BRI R
RV TTI & 2 51 e EEA, EFiit, g
Bl FFIRA R Z I, B 258 MBI AR, R 5 1% 5
L, ERIEE . SO AR Z PR D RE S A S,

] ESPN I S7=87 N I W s N N TG =) i =
FRA ARG, TS ST LR BRI,
NGB B W AT SR 55 40 A0 0 3 3k, 1F R T
RWTTFHE R . i RCABT, LR A BE I R BRI,
LT B /R ¥l h -y GUMES | P3N S iy
ZAATES R ARG ARSI IE SR aligi T 2
SURAR I REIRNH SE AT 2 B, AR AR S
P AR A, RIRERBULAL I RIS IR, 3%
PR — PR BE AL B, BB A
A A PR3 2 i IR L B A L B
SR AR, A5G BRI 16 BLE , X H 0T DAk 5]
SHEIRTT IVEH o

SCEREE L B AL AT FRAK FT3 FT4 /K
S, TH R H TR B TSH 7K, XA 56 28 4 (K 17K F
AR EIVER , I RERCEE FR AR 4121 BB
Ao RIS A SR R B AL X TR R
RN EAERR IC ) 1) & S AEAE—E 2 . AR KEGG
AT A BRI A R R R AR T R AR ik
R FRE LR R . IS I TEbR IC ) 2
YE H : Wedelolactone £7 £ % JiE %5 5 P A7 76 I 17 E
FHI20; solasodine FiE % 11 1 9 4H it 3 4, 412 32F 9 4
Jif0 38 5 S A Y5 orotic acid J2 38 BB 2 AR R R
SRT=H) S O W A% R 1) T RS A8 2 e Sk
PR7=E ATP BRE T, DT R i 6 o 7 Ak 3 s, ke 314
40 B B9 A S22 5 O—methylarmepavine ELAT %83 3T
76 P2 N—methylproline Xt R I EFE LW, 5
P Y 7 A AR TR B 229 levetiracetam AT T 45
2y HLAE FH 5 hesperetin HLAA B 4 Bt S0 1k 45 24 HLAE
FH0, B AL X F TR BRI TR A 140 3 Tl ) A DG
WFIE A AR B S AL v] RS R T P PR
b B P T 23RO, R

28 E TR ARSI M B ML R I T K R
MR 5 R B i e bR i i A8 4k, S5 R



$34

B FRAE ST LA R AL IR T HOR IR D RE T HEAE A/ AL

G SHLI N U R SRR R AP BGT AR T, 706 1
TG 28 B IR AR AT, 38 AR 129 %
BV AL 25 A F AT RE i R P A AR
R IRI TR

SEHk:

[1] thaepE sy thaB o et AR 2R s 2 RLE 2 )
23,45, HUIR IR DI BETTHEE B2 127 F5 1 (2021 48)[J].
TEARHE N2 ,2021,20(5):515-519.

[2] HARE, HR, Jeaeis, %, AL 22 AR EARRIG R
I 5] mm R 22k, 2013,34(12):3-5.

(3] BUEES , 25000, 50 T8, 45, HaR I B RISk gt 8 <L
TETE MR IR U N T BE 251 IR 2% K, 2020, 32
(10):1849-1852.

[4] BT, #& Ak, 2R, 45 [ PE RIS AR s W L AR
SRR AR £ vz RIS LD v e v s 2 B R 2
#,2022,20(9):75-77.

[5] ZEWR S wi P8 SHLIE LA T6 7 HOR B A TS AR 6 1 UE
I RAFSE[D]. B - = p h BE 245 K%, 2019.

(6] 5KI5. B I& LI XS JHAR DL R 78 PP 945 475 A 1 IR it
R RIERD]. B 25 h B 25 K%, 2020.

[7] Tk, 225t rp R Anfar By AR JTL]. AR 2E0E ,2021(3)
94,

(8] Wi, BRI LR A5 = M, 25, JE TR 25/ b = T 20 F
BLBURIE 2 7] o BB 2% ,2020,43(2):
18-24.

(9] TV, Vb, ARIGE, 55 F g 1 TR B UL
R =B 5210, o E 222 ,2016,51(7):572-578.

[10] PG, B A%, 1 5, 4. BAT S B 7T BA A 28 K L
T IS A A TR E )], Th 22 44K, 2017, 52
(14):1263-1268.

[11] ZHANG N,LU F,LI Z,et al. Effects of Radix Scrophulariae
on hyperthyroidism assessed by metabonomics and network
pharmacology[J]. Front Pharmacol,2021,12:727735.

[12] TAYLOR P N,ALBRECHT D,SCHOLZ A,et al. Global
epidemiology of hyperthyroidism and hypothyroidism|[J].
Nat Rev Endocrinol,2018,14(5):301-316.

[13] 2=k, XIPCPH. HOR IR BB T HEAE (9 1097 BUIR 5
B[], FAMEERFSY, 2022,20(6) : 170-172.

[14] FE/NE AL, SkoBTEs. FP P B 45 50007 IR IR D RE
SE R ILARFRT]. M52t R 2, 2021,40(5) : 130-133.

[15] ZE Ak, 4l , T2 %, . P PR va R AR T he
JCHE[T]. TP E R EA AR RAE ,2021,19(21):202-

205.

[16] YORKE E. Hyperthyroidism and liver dysfunction:a re-
view of a common comorbidity[J]. Clin Med Insights En—
docrinol Diabetes,2022,15:35153522.

[17] A6, 200, S S, 45, Je T — AP 3L, i i L
FULRIRBPEMIR D], Th A B 2200k, 2020,35(10)
5046-5049.

(18] WAl , A7/ INidi , F D, 45 2P 2R 15w [ 2 R ok 2 2
BoU B PORis T 2 B, 2P RS B, 2018,
41(6):50-53.

[19] PAN H,LIN Y,DOU J,et al. Wedelolactone facilitates
Ser/Thr phosphorylation of NLRP3 dependent on PKA
signalling to block inflammasome activation and pyropto—
sis[J]. Cell Prolif,2020,53(9):e12868.

[20] PRAKASH T,JANADRI S. Anti-inflammatory effect of
wedelolactone on DSS induced colitis in rats:IL-6/STAT3
signaling pathway[J]. J Ayurveda Integr Med,2022,2022:
100544.

[21] FAN Y,LI Z,WU L,et al. Solasodine,isolated from
Solanum sisymbriifolium fruits,has a potent anti —tumor
activity against pancreatic cancer|J]. Drug Des Devel Ther,
2021,15:1509-1519.

[22] FUSHIMURA Y, HOSHINO A, FURUKAWA S, et al.
Orotic acid protects pancreatic B cell by p53 inactivation
in diabetic mouse model[J]. Biochem Biophys Res Com—
mun, 2021,85:191-195.

[23] ABLAJAN N,ZHAO B,XUE W J,et al. Chemical com-
ponents of Aconitum barbatum var. puberulum and their
cytotoxic and antibacterial activities[J]. Nat Prod Res,
2023,37(8):1382-1385.

[24] TARIQ A,CHEN J,YU B,et al. Metabolomics of dietary
acid load and incident chronic kidney disease[J]. J] Ren
Nutr,2022,32(3):292-300.

[25] DELL°AQUILA J,SOTI V. Treating status epilepticus:
phenytoin versus levetiracetam[J]. Cureus,2021,13(10):
el8515.

[26] KHEZRI M R,GHASEMNEJAD-BERENJI M,MOLOOD-
SOURI D. Hesperetin and the PI3K/AKT pathway:could
their interaction play a role in the entry and replication
of the SARS—CoV—-2?[J]. ] Food Biochem,2022,46(9):
el4212.

(Wi B 391:2022-11-07)

89



