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Abstract: Objective To explore the antipyretic effect and mechanism of Mongolian medicine Sanchen Xiaoer Antipyretic Plaster
(ZF/N)LE#EE) based on plasma metabolomics. Methods SD rats were randomly divided into control group, model group,
aspirin (100 mg/kg) group, high-, medium-, low-dose Sanchen Xiaoer Antipyretic Plaster (16, 8, 4 mg/kg) groups and blank matrix
plaster group, fever models were established in model group and each administration group by dry yeast method. At 4th and 7th hours
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after modeling, rats in each administration group were given corresponding drugs for intervention, and body temperature was measured
every hour after modeling. Plasma were collected after 10 h of modeling, and ultra-high performance liquid chromatography-
quadrupole-orbitrap high-resolution mass spectrometry (UPLC-QE-MS) combined with multivariate statistical analysis were used to
detect the changes of biomarkers related to plasma metabolism in rats of each group. Results Body temperature of rats in model group
was significantly increased after 4 h of modeling (P < 0.01), and body temperature of rats in Sanchen Xiaoer Antipyretic Plaster group
was significantly decreased after 5 h of modeling (P < 0.01), showing a dose-related relationship. Seven potential biomarkers in plasma
of rats in model group had significant changes based on metabonomics, respectively ketoleucine, sphingomyelin [d17 : 1/24 : 1(15Z)],
sphingomyelin [d18 : 1/24 : 1(15Z)], sphingomyelin [d18 : 1/18 : 1(92)], phosphatidylcholine (16 : 0/14 : 0), phosphatidylcholine (18 : 0/
15 : 0), phosphatidylcholine (16 : 0/16 : 0); Contents of above seven biomarkers in plasma of rats in Sanchen Xiaoer Antipyretic Plaster
group were significantly recovered, contents of taurine and isocitrate were increased. Metabolic pathway analysis showed that Sanchen
Xiaoer Antipyretic Plaster affected taurine and hypotaurine metabolism, glyoxylic acid and dibasic acid metabolism, citric acid cycle,
amino acid metabolism, primary bile acid biosynthesis, a-linolenic acid metabolism, niacin and nicotinamide metabolism, sphingolipid
metabolism and other metabolic pathways. Conclusion Sanchen Xiaoer Antipyretic Plaster has a good antipyretic effect on dry
yeast-induced fever rats model, and its efficacy is equivalent to aspirin, its antipyretic mechanism is related to multiple pathways such as
enzyme inhibition, fat metabolism, amino acid and energy metabolism.
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Table 3 Relative content of metabolic biomarkers in plasma of rats in each group (X + s, n=28)
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Plaster and model group in positive (A) and negative (B) ion mode



¢E % 2020498 H52% H 184 Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18

» 5587 »

HREHAER . T B R 538 i 75 R B Hh K
Gy, e R R T AR AT R A B B R A
M2 = BN RIS, RER RN I 2 5% he
BB TS B FRIEER .. SR ER, =
Fi/IN ) LIB A0 8 S0 T R ESUR oK B AL B A 3
Mg That, HEREME, Ko, prEd
J7 R AE . ERARE F] UC AR HsCR B ) BPudE, (H
ZH/NLBAMEE IR ERFA . TR, TR
H/NLRZ], RN 5 52 25 2 IR 48 25 HFAE .
AR, TR K BRI R e 2R DY I
B WEMREEAEAR . BEHIER. FLER. 3-WRHIER. MW
R4 2 R LR, KRR ER, 5
Xof HR AL b, AR ZH KRR I 2 S Gk 7 b R
(PBETE R A R AW B, B AR IEAE AR LA
AAEMIF, TEEER . 2 e R A 7T PR R
W ESFREY. £ =F/NLBRMEIRITE, 7
FiAE YRR SN S YR B, [R5 A A R
AR & BT s, AT R R MR LRI .
= H/NLBANSE AT N TATONEZ, ERsr
NATEIRPA AR TR R U A AH T BRI A2 A A S 1
K BRI ERE 4T A NR8383 43 YA IR PR 4L [H] F-au
(tumor necrosis factor-a, TNF-a) 141/ 2-6
Cinterleukin-6, 1L-6), MIMIAIEPTHR . REEHTIH
TER®R), Frigia e —Fh AR MBTA T, REaEHIH]
AR BE T AL RS 1, RAEPUARAERRA,
b, B KRRt 2% e T ) 6 AR R sh IR
RSy WEFERM, R i ks 6 g i 4143 1)
2R R AR FHRS, (H 2 SO T o o 7
PR R AR Z JORT,  BER8 AR R 0 IR I 2 2R 1)
FHIVER,  IOTRAR I 73 =+, BRI ML il
AP, FENUR R AR, = F/N) LB AN
B RS PRI 2 P iR R UK, SR it i
i) i T B o A A, AT R 4 B (S IR R HE A A
TER . AR 2EgE R, =F/NLEHIGE X T
B REEUR AR R AL A — e TR,
HAEHIMLHI AT BE S REH0H) . ZIERRAH . Fe 711
CIETRA e AR AR ERTEIN . WIRIHVTERAE
Y a-SERRERAR . JRER R AR BE A
R LALAER . AR FRERNSERE
x*, HEMSZEME, FEURELLHSY. 2
M 2B R RAEE H B . AR RIS
] B 52 24 = i /N LIB BB (W i FAE LD, =
F/N LR AW B IR RIA T /N ) LR GRES (LA 5 .

MErR FIAGENDEAREEA G R

SEH

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

WA, MWEE, B KHFT R [3]. P E R
fg, 2007, 15(15): 12-17

RPEVE, AR, =, & KA S T O EE
[3]. Z5%EWF5E, 2017, 36(2): 99-103.

FF o T, DUBBEE S [M]. PRRIEER: AE A
P H A, 2015: 297.

P EhEOR. HERIUAR [M]. ARl NEERRAROR
AR A, 2015: 208-209

BARET, RROR. AL TRRLAIT N LIRIERE 84
BIEIE RS [J]. P HE REEZ&E, 2018, 24(4):
1-2.

RHEF. WA =ERRET/NLREES0 %] [J]. KK
R Z2ARAR, 2014, 8(20): 38

TR, MOR, YR, BRI R AT
e SEERE I WKSHERE, 2020, 40(3):
571-577.

BE, SRS, XK. A PIIAREE T (MU): Z3E4E
3] B2 53], 2017, 36(4): 355-360.

W N AR N BRI 2 [J]. PAFEE AR, 2010,
10(3): 292-293.

e N RILANE AL MbsiE—Z 240 I [S]
1998: 56.

FRE:, FRAM, SRAEE, & BT GC-MS i
BOR B S g A AE RIBE 7T [3]. P52y, 2013,
44(5): 574-580.

ML /N LIR PR NG I ) 2 2 PR AT 5T
[D]. dbxt: dbsihEEZy K%, 2016.

Dunn W B, Broadhurst D, Begley P, et al. Procedures for
large-scale metabolic profiling of serum and plasma using
gas chromatography and liquid chromatography coupled
to mass spectrometry [J]. Nat Protoc, 2011, 6(7): 1060-
1083.

Wang J L, Zhang T, Shen X T, et al. Serum metabolomics
for early diagnosis of esophageal squamous cell
carcinoma by UHPLC-QTOF/MS [J]. Metabolomics,
2016, 12(7): 1-10.

Smith C A, Want E J, O'Maille G, et al. XCMS:
Processing mass spectrometry data for metabolite
profiling using nonlinear peak alignment, matching, and
identification [J]. Anal Chem, 2006, 78(3): 779-787.

Dunn W B, Broadhurst D, Begley P, et al. Procedures for
large-scale metabolic profiling of serum and plasma using
gas chromatography and liquid chromatography coupled to
mass spectrometry [J]. Nat Protoc, 2011, 6(7): 1060-1083.



- 5588 « ¢33 % 202408 $52% H18H Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18
[17] Richards L E, Jolliffe I T. Principal component analysis [23] FkF¥E. TCA X} TGRS /517 NR8383 4l TNF-a Fll
[J]. I Mark Res, 1988, 25(4): 410. IL-1p {5 5B [D]. FEAIEE:: AZ ALK
[18] Trygg J, Wold S. Orthogonal projections to latent 2%, 2015.
structures (O-PLS) [J]. J Chemom, 2002, 16(3): 119-128. [24] X &, HeTACEH 22 B B35 TF R R G AR A E
[19] Kanehisa M, Goto S. KEGG: Kyoto encyclopedia of T M A kS LRI 5L [D]. dbat: b EEZR
genes and genomes [J]. Nucleic Acids Res, 2000, 28(1): 2%, 2015.
27-30. [25] Cerri M, Morrison S F. Corticotropin releasing factor
[20] Kanehisa M, Sato Y, Kawashima M, et al. KEGG as a increases in brown adipose tissue thermogenesis and heart
reference resource for gene and protein annotation [J]. rate through dorsomedial hypothalamus and medullary
Nucleic Acids Res, 2016, 44(D1): D457-D462. raphe pallidus [J]. Neuroscience, 2006, 140(2): 711-721.
[21] *#B&, HFH, 0E6, 25 TR ERARE TR [26] Nakamura Y, Nakamura K, Morrison S F. Different

[22]

IRFAE R FEMRRAERZ R IT [J]. hE 22
&, 2019, 44(18): 3979-3984.

EARTE. ZEEFHF M) R NGRS HE AR
#t, 2015: 269.

populations of prostaglandin EPs receptor-expressing
to two fever-mediating
regions [J].

preoptic neurons project

sympathoexcitatory brain Neuroscience,
2009, 161(2): 614-620.

[FTAERE L]



