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Kt B SR 2 S R R ) B 5

REZE, BE, QER, FHE, A2, KRRV BaR, g

(1. RSP B 2R/ V3R P2 L A RN 4 b o 25 0 M A 505 ) 007 254 R M 05 6 LRI
o/ EI R P B 2 R P 2 IR T BF 90 % VT R 21002352, S R 2 S bk s PRI 45 300 %, TR
A 210023)

HWE.BH  HFI&KRF ALK L RS (-SH active fractions, SHF) |3 L@ #a p . ik @3+ 2w AR sh- = i 4
B (SDS-DTT) HA-42 Bk 4 &K 4 f SHF , 5F & A Ellman 0 52 % & 2235 (-SH) 2R E ; &£ T nano LC-MS/MS 947 F ALK A
SHF #h R4 %, R MG % ¥5(LPS) # 5 K R A ML A MK A SHF M3 &4 | R R BE X Jo % JR M & (ELISA ) iX A &) 52
R P AT 7 M E E,(PGE,) . & @ oA~ F - 1B (IL-1B) /G 3R 5L B -F -« ( TNF-a) 69 K F ) & F % SR B85 R B (cAMP) \PGE, |
TNF-a 897K F 3 KA AE Jem T2 52 89 5 ik AR 0K 4F /8 SHF s & K R AR FRE L, R SDS-DTT BRA&-$2 Ik
THH LR A SHF, P L2280 A4 FF LA KL (Cysteine, Cys) W I B TR AZ S AEGMELEY S, SHF
#-SH & &G FILBI K F AKRERETH 204, ARKRALTKF A SHF 0.5 h e KRR R F TH(P<0.01), 0%
HA RS 4.5 h; Pt 2 E B0 R F LM PGE, IL-1B  TNF-a,cAMP %K -F, AE G5B 20 ¥ A A P 2K 7
137 AN e 250 RH4 , R/ SHE TRl A b 31 ARty , G365 s B g B % A5 BEULES B IS B b = B85 A% g Bt 12 4%
F EL AR RMERS Bt KA A SHEF s sidn, 43 A E A KRR IR 1/10 Bf 7T 27 5 H A8 % o9 M
B, AR E R B R R R R T 7 e AR,
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Antipyretic Activity of Sulfhydryl Active Fractions Extracted From Bubali Cornu

HUANG Siying', FENG Qiyuan', BAO Wanglin', HUANG Xiaozheng', WU Wenxing', ZHAO Ming"’, DUAN Jinao">, LIU
Rui*?

(1. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, National and Local Collaborative Engineer-
ing Center of Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine, Key Laboratory of Chinese Medicinal Re-
sources Recycling Utilization, State Administration of Traditional Chinese Medicine, Nanjing University of Chinese Medicine, Nanjing

210023, China; 2. Animal-Derived Chinese Medicine and Functional Peptides International Collaboration Joint Laboratory, Nanjing
210023, China)

ABSTRACT: OBJECTIVE To extract the —SH active fractions (SHF) from Bubali Cornu (water buffalo horn) and evaluate its an-
tipyretic activity. METHODS  SHF was extracted from Bubali Cornu by SDS-DTT, and the content of native thiols (-=SH) was deter-
mined by Ellman reagent method. SHF was identified based on nano LC-MS/MS technology. Evaluation of antipyretic activity of SHF
was based on LPS-induced fever rat model. The levels of PGE,, IL-1B3, and TNF-a in plasma as well as the levels of cAMP, PGE,,
and TNF-a in the hypothalamus were measured by ELISA kits. An untargeted metabolomics approach was used to further investigate the
intervention of SHF on plasma metabolites in febrile rats. RESULTS SDS-DTT could effectively extract SHF from Bubali Cornu, in
which the main components were type [, type II keratins and keratin-associated proteins, which were rich in Cys, and the ratio of -
SH to protein in SHF was increased about 20 times more than that of traditional decoction. SHF could significantly decrease (P<0.01)
the body temperature which lasted for 4. 5 hours. SHF could also significantly decrease the levels of PGE,, IL-18, TNF-a and cAMP
in plasma and hypothalamic. A total of 137 potentially differential metabolites were identified from plasma samples of the control and
model groups, of which 31 metabolites could be dialed back after SHF administration, including lysophosphatidic acid, phosphatidyli-
nositol, phosphatidic acid, triglycerides, phosphatidylcholine and so on, which were mainly involved in the glycerophospholipid meta-
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bolic pathway. CONCLUSION SHF has precise antipyretic effect, and the dosage of 1/10 of the aqueous extract can show its com-
parable antipyretic effect, which provides the direction and basis for the basic research on the antipyretic efficacy of Bubali Cornu.
KEYWORDS: Bubali Cornu; —=SH active fractions; antipyretic; anti-inflammatory; non-targeted metabolome

JK 4 ( Bubali Cornu) &24EELsh¥/K 4004 , 1R
WT(HERNFEY IR FEMS R IR E L
Sishi gy, BT AR, i 2 I T AL,
W TR R M ST A BREAS i 5
R AT A B MR T IR R A T R
KA E 2 ) ( -SH active fraction, SHF) &
FE TR WAL ORI R SRR ik
KA A - SH RS B4 e % 0 2 4 e AL Ak
A3 /0N BSUBRIO R LA PR B2 400 7 305 2%, I 2> 4 i 61
P/ B B W5 A i 98 5 [ - TL-6, IL-18 . TNF-a
(43I0, B PR BUALrER

AT R, & -SH 3 e (-S-S-) Fk
G BRI PR TR, I N- 2B
2 (NAC) AHEH AR (GSH) a~Bii¥R%, 5-SH -
S-S-Kisr S S MUK S AE | A R0 K5OG,
NAC —J5 i3 i i ] MAPK/NF-«B {55 5 #f & ¥
BURAEF, 55— il i G Nef2 38 5 4% S
W GSH RENG I i IS Nef2/HO-1 {5538 B
77 A AT 3k 4 Ak &0 3 1) 400 B o R O 2 A 7
APV o R ] NF-xB {5 S 8%, R 1L
6.1L-1B J TNF-a 3Rk, 5% LPS 155 1 R AL
ﬂ[ﬂ .

AEAEAFEE-SH, -S-S-K s, I BA
fif A RO BUIROR S MR DR AR F Aok
MRkE 4 SRR IR ZHTSET7 2:04 T /K4 ff SHF,
I A E TR TR PUEARER Y R,
U B, HEE RN pe 5 mg 451, 1L
TSI AL 22 TR VAP LA, TG T O sl 4 S G B
Ja BER AR RE

I AR SCR FH A ot B TR ) — A AR
(SDS-DTT) Bk & #2 Ok il 45 17 ¢ 200 9 /K 4 £
SHF , 3 % H: 49 B B fitlt Sz —SH. 7K S 473 Hr R 4E
K LPS BUK U SBRLS) PR K 2E £ SHE (it
ALV, TR A2 7 i 2R R T e i 6 B R RE PR
7K, IR FHARRE A 20 = 58 K 4= 3 SHF Xof
2 AR BRI AR 0 1 T B, DU IR A B BH K
Ay R AR SRR, () 40 S el SRy 35 ML TR P 4
PERF 2K
1 W8
1.1 SEEsY

SPF 2 SD MEPERER Rt 180~220 g, WA
T S B A BR TR A ] L s A
VFATHES . SCXK (I7) 2022-0004 , 47 7% T B§ 5t i I
RFLR Y L, FIROEFFAE 21 ~25 C, A
MEEEN 45% ~50% , H H#EE MoK, shsims
R TR R 25 K2R Eh ) S I AR B 2R DA S b vfE (AR 3L
5. 202304A047) .

1.2 25 55

I F W F VT IR IE 2 2R v B 2 R X 3%
IR E RERL YK S Bubalus bubalis Linnae-
us YA, FF6 2020 4F R H AR N R LT 24 i) 33
ThRAE, BCA F MBI 50 & [ AR
( i) B A PR A A 415 . B0220871 ] 55,5~ —Hit
PR -2~ KL R ( DTNB) i 70 4 5 ( DTT) |
1.5 mol - L™" Tris-HCI Z& #f' ¥ pH 8. 8, 1 b SE At
FREN(SDS) (w38 REAYRHEARA R, L.
8090051 ,125B0424 ' TU1124 . YS0005-500) ; fill Z, ik
e (TAA) (B BT A D RHE A RS A R LS.
PD110503) ; £ —}& VU £ Bk (EDTA) . N L/
( L E AR R A BR A F] L it 5 . DO9OHS203547
L17M11G113388) ; S AL 81 ( NaCl) | 3¢ 2 bh 24 %
FH AR 4E 2R 49 (CMC-Na) ( [ 24 4 Jl {22355 R
o] S 20220117 . F20020405 ,20120110) ;5 2 it
e (LR TR AT PR Al 5. G2013204)
B[ =] DEAR I8 A (7 Bayer 23 A, L5 . BJ71772) ;
LPS( Sigma 23 7], #1t5:0000189847 ) ; & AL4M 7 5 ik
R Bty A BR2S 7] 415 . £23050223) 5 PGE,
WA IL-18 KA & TNF-o 35 &5 . cAMP X7 &
( i AR A= MR A PR W) 4165 . 20230810A -
25036B ,20230810A - 16514B , 20230810A — 10064B
20230810A-36512B) ; N | 1 ( 4rHral, [ 245 4 [
2GR A R w45 20180113 ,20221205) 5 =
TR (TFA) (il 1 ifgde ok LR I A
FRAFD) s N (A2l 58 E R #l 5 2 \) it
23095227 ); W OEE (BT 3% 4, Sigma, #it 5.
1117007144) ; B 12 ( [R5 4L, Thermo Fisher Scientif-
ic, 5 . WA3144081) ,

1.3 %2

Waters Xevo G2-XS QTof R4t ( #:[E Waters 23

Fl) ; MassLynx J5i 1% T4 vl ( 9% E Waters A A ) ; 8
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% U3000 Nano RSLC 44 THAAR £ 4t (52 € DIONEX
NF)) 3 Thermo Q Exactive Plus Orbitrap Jii 35 4% ( 38
[E Thermo Fisher 23] ) ; Multiskan GO HI-4i K F b
’f)‘(( Thermo Fisher Scientific ) ; Tiss —24 2H 2T AL
( R E SOl & RA PR A ) 53-16PK & 312 VR
B0 L (2 Sigma 23 F ) 57810040 B2 Mk 4 7%
KA (£ Labconco 22 F) ; Freezone 4. 5 plus ¥ 7k
THHL(EE Labconco 24 7)) 5 YT308 B H L F A I
(LA EERA R ) BT 125 D B L4347 K F- (£
Sartorious /A H] ) s FA 2004 ALy F 43 H7 K- ( 116
AR B A PR A ) ;s MO-AOR BUBE IR 4 (52

Major Science INED

2 A
2.1 WA
2.1.1 JKAMKEEWBH & PRI 50 g 3T 45

H i sk 4 R, A 500 mL /K, M HEE 8 h,
UEI SR DETE A 400 mL /K [ HEEL 8 h, UE
i, A 2 RUEW, K HGE MYk AR5 5 000 ¢+ min™!
B0 15 min, BUEE AR A KR
2.1.2 JK4f SHF Mifil#s  #HeBiaiAfitk 1 g -
10 mL A SDS-DTT & #h ¥ ( % 0. 1mol - L™ DTT
f{) 4% SDS Tris-HCI buffer) , 60 °C 7K 15 i i 1%,
5000 r + min~' B0 15 mln,ﬁi(ﬁ,ﬁﬂié@ﬁkgﬁﬂ
80% 1) LW 4 CULVEL AL, 5 000 r + min™ E.0
15 min, 3¢ F3 , DOE T 80% V4% 2 UK, Wi 17
B 1 h SRITRK A SHE, -80 C N AR TRIATT
S IR FHRT 0. 5% CMC-Na ¥ W e i — & W
JE TR AT
2.2 KRR SRR LRI -SH B B il e

B FIRIE K 2 f SHE BIFE RS | i o i AR FR
1 g5 mLITANT/NG,37 CHEIRBIFE 12 h
J57,3 000 r » min~" B0 10 min, BT 1585 09
JKAEFf SHF ] BCA 8 FH R B2 5 057 £ A Ellman
B 72543 N 52 7K A A R i 118 B 1 VA R i 5 —SH
G,
2.3 JET nano LC-MS/MS $ A %5 K 4 £ SHF
2.3.1 FESETALER e R R EE T A L R
100 : 1 [y Eufil g K 4= FRE S RO 0.1 pg + pl™
(B, 37 C /KR 12 h, A 10%TFA 28 1k Bt e
A 0.1 mol - L' DTT, L& 30 min, 1 A
0.2 mol - L™" TAA, %A & 30 min, & Waters
Sep-Pak C g [ 4 %< B/ B £R 5 W 46 72 T, m A
0. 1% FRREM ] 1.0 pg » wL™" BURES,, 75 JE %

B PR 2R 2004 4F 3 H 45 40 345 3 1Y)

30T .
2.3.2 @SS @AM A5 Re-
prosil C,AQ #(150 mmXx75 wm,5 wm) ; #FE &N
2 L, i#E N 400 nL - min™'; WSIAH A B 25 -H
iR-7K (2:0.2:98) , sl B N G- R-7/K (80
0.2:20) ,2% ~30%B L6 BV 60 min,

RS W LR 2.5 KV B A B A
BIREE 200 °C; BTk — & H m/z 300 ~
2000; 47 B TERE 3, HIIR T3 o0 b AR A B T ik
EI(TIC) , 31 Al 48175 F: % 23 (CID) , 774k — &R 51 —
PRI A

K FH PEAKS 8. 5 B AT R4y BT, i 5 2R B
HH H BB ( Bovidae , 2023 4F 1 H F 2T http.//
www. uniprot. org) ; K & 2. B A B iR 2 20
ppm, FEFiR25 0. 2 Da; Bg1 X 58 H i A1)
(Trypsin) ,%Hl%faﬂ%/fﬁi(PTM) [ & PTM Ry 2
PR 11 2 FH e F 54k (+57..02) , AT ZE PTM R HH B 2
PRI (+15.99) AR B R HAL (+15.99) , K
A IR RN 2 I e 1 B8 It i ( +0. 98) | N i 1 £ Tk
b (+42. 01); AVF WA A7 883 U1, R FH P
(FDR) <1%; HAh W BRI SEL 75 LR R AT
A4 (A 35 M 3 L (P<0. 05) B IA M A B
YT
2.4 SLEENWIERE S5

SEH Y E PR SR 3 d, SEET 3 d 4 H L
A 1 UK BRHEA T3 17 M I A R 454, S0 AT 12 h
AREORESIK, SCE Y H BONET AR 30 min W 1K
PR, 38 2 W O AR Sy Al A UL, 328 BRI 3
FITE 36.5~38.3 C, HAKIRIESIAR T 0.5 CHK
BUHF 25,

B 10 SRR A A% R BUE ST (10 mL - kg™')
A BRER K AR ZS LA, A R BB B 5 e
AR K BLBCAY LPS ¥R (100 pg - kg™ ) JE 7 A A
B AL 5.5 h JE B R IR > 1 C R, B
BLA ML BRI UC AR 7K 2R f SHF I3 54
JKAEff SHF Hrfl iR 2l K4 ff1 SHF Rl 2l ok 2k
KR, A5 SE RIVEB 4425 (10 mL - kg™') o
IR SHF K, b ) o 21 43 ) 4% & AR 25
0.3125.0.625.1.25 ¢ - kg”' WFNBELHATFHO0.5%
CMC-Na AL HI 7K 248 f SHE TREW (F8 N B H
I R A A AR 28 0.05.0.1.0.2 g - kg™ H1820) 5 B
FIVEARZHTE 100 mg - kg™ 24T B[ =] DC AR 5 F TR
B (F N HIERFE 0. 016 g « kg™ 15 ;7K
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KRR AR 2y iR 3. 125 ¢ - kg ST KA
KR (e N HIG IR 0.5 ¢ - kg™ 758 5
25 AR AY 2 [R]85 SRR 0. 5% CMC-Na i
W, 45255 0.5.1,1.5.2.2.5.3.5 4.5 h &k
T, RS 2H R BRUAE 25 TR S P A YR Dl (AT, 52
DA TR (B~ FE R AR A ) |, 0 AT AR,

2.5 BEACRSE

FIE 2. 4 TR J7 i o B— LR BUar 4, 45 4
KEWEE 1 h J5, & E S 3% 5 0 2 5015
(mg - kg™") IR, 2218 £ Bl BRI, >R FH 28 1R
M4 JEAT MR U HE, 4 °C,3 000 r + min™", B0
10 min, B B3E 15102, -80 C F R, KBS
7 O 1158 e s o= N o AR SN = B B
R -80 CUKFE AR,

2.6 IMIK I Fe i 958 A Il o

Fie i ELISA 12477 & 1 B 45 I >R 4 1 K B
Hh PGE, IL-1B .\ TNF-o )55 5, I 52 Fr o 41 21
H cAMP .PGE, .TNF-o F{ &5,

2.7 R ARER ) AL 2E S BT

FEAALIEL <2, 57 TR R A7 B I AE AR B K
AR, A 100 wL M2 A 300 pL % L5 UTTE &
H,RERS 1 min, T 4 CHE 30 min /5,4 C,
13000 r + min™" B .0 15 min, B F % 3 A Waters
Xevo G2-XS QTof 4347,

LC-MS 454 (%424 Waters ACQUITY UPLC
HSS T,(2. 1 mmx100 mm, 1.8 wm) ; IF & FA T
TR 0. 1% HFRK (A) -5 0. 1% R NG (B)
ME TR TR N S mmol - L7 B R £ 7K
(A)-ZHE(B) s B BEVEM 4544 :0~2 min,5%B;2 ~
13 min, 5% ~ 95% B; 13 ~ 16 min, 95% B; 16 ~
16.5 min,95% ~ 5% B; 16. 5 ~ 18 min, 5% B; ¥ I
40 C, A 2 pL, Wi 0. 35 mL « min™', R
ESI B FIRIE 71 5 7 (ESU/ESL ) | it & 49 4
T m/z 100~1 000; B4 HL I HEFL L 530008
3.0 kV A1 30 V; 2B R 2. 0 V& 1 R
120 °C, JIi ¥ 70 < BE A 350 °C 5 E LA =
50 L - h' ;B RE & .20 ~ 50 eV, A6 o & 5 SR
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250 R — I ME Ik ( ESI*. 556. 277 1 m/z, ESI™.
554.261 5 m/z) RO BIE BRI

B Ak B Z 58 93 Br: R H] Progenesis QI
(V2. 4) HEFTUAEXT Ll 5 B W 7 ook | o S W R AT |
PRAfEAl JH— TR AR AL B, 23004 O | SR AR
FH AR BR8] 5 A F A (m/z) AR WA IX 36 8 1)
— AL AR EE SR, A SIMCA P 14. 1 #4770
W F 1053 43 AT (PCA ) 1 TE 32 D 5 /> — 3 41 1 43
Hr(OPLS-DA) , i OPLS-DA H R*Y( Y fY E R
RIAEAL) A QF( BBUW T A1k ) 2 A& S B
B A S | Y BB 1. 0 I, TUASERY 0 v]
SRS AT 200 YRCE R 0 50 TR AR A R A 0 40
FUO L EE VIP > 1 VE R TE 2 RV Y, R
SPSS 26. 0 HAF X BTG T A, R ¢ ke 5
AESHOG 0 23 M5 EEAR I 2 20181 A Wrbr s 1 A
XA 5 HA B E 2R U P<0.05 HAESE
Thef SO e A9 3 22 A . A HMDB ( ht-
tps://hmdb. ca/) KL )22} MetaboAnalyst ( https://
www. metaboanalyst. ca/ ) #1745 W1 bR 5 W) % € AR
I A
2.8 GLitsrtr

K GraphPad 6. 0 F/F #4754 404, SE 56 45
R wxs IR, PRI 3G 80 500 R P IR 2% B 2
20T, FLAY AL IA) AR FH B IR R T 22 A #r
P<0.05 HERAGIFE L,
3 #R
1 KAE KB e SHF a1 AiE S -SH /&

i1y

KA KR e SHEF H 2R R 5 —SH Y 7%
T SR 1 R, K A A K B2 i B - SH
W 58 I I HLAE R 0. 025 mmol - g7, KA+
SHF i 2§ — SH ¥ ¥ 5 & vk B M L
0.491 mmol - g™, 24 R /K 4 FK S Y 20 %5, R W]
SDS-DTT KA $2 B il 25 9 7K 248 f SHF /) -SH /K
- R R, S5 AT 58 R B Thiopropyl Sepharose
6B 1 45 F G PEFR AL -SH /KA 24

F1 KEmAKIRKI SHF FEBMHE-SH &2 (x+5,n=3)

Table 1 Protein and free —SH levels in extract of Bubali Cornu(x+s,n=3)

FE B HIEWE/ (mmol - L) EHWE/ (g L") JF S —SH ¥k B/ W/ (mmol - g™")
IR A K BRI 1.618+0.011 64.505+2. 749 0. 025+0. 001
K48 SHF 42.188+0. 530 86.029+2. 417 0.491+0. 019
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3.2 %F nano LC-MS/MS i R FEAF/K 4 SHF
T nano LC-MS/MS £ AR MK 4= £ /K $2 3
HUEF] 100 SHE H B (ME— KB =2) , Kb A
FEAMMEAMECED S SEAEER 20%, 570
J8 AT AlfaER 8 AT RMAEEM 4 NMaEA
PR A MK A= ff SHE 2L ) 19 A8 i
(ME—RRB=2) , Hhm&En AEAMECER K
AL AR SRR I 52, 63% , A il 3 A4
[ RfER 4T ARMER 2 MAERMECER
M1 A miifemEE . IRER g SRR U], oK

I B
15.

O PR 2 K 22440 2024 4F 3 5 40 55 3 W]

A KR E B 1 822 Ak, Hirh % —SH ik
B 2%, R IET B A KA M SHE kg
FER 211 KB, Horp & -SH IKBEA 62 45,4 21 4
UET 1AM, 30 Z0RIET T AIMEN 3 40k
BFMEAMCEA, 4 FRETEHRAAEA, L
SRR TR A, S5 K 13K 2 Fos, K4
A SHF 28 o SR LR Lo K T oK 4R f ok
PR, H 7 -SH KB A B 2 T K 4 M K380, 75
FO T SDS-DTT A $2 Bk vl A3 2R 15 7K 4 £
T -SH KW,

1 k&£ SHF fikiRBAE QR
Fig. 1 Protein types in extract of Bubali Cornu
®2 Kk&fSHFWEARE

Table 2 Protein information for SHF in Bubali Cornu

FFe HHAAK B/ % ME—RBOERE SUKBOERE & -SH KB
1 Keratin-associated protein 3—3 39 2 5 3
2 Keratin-associated protein 3—1 36 2 12 1
3 Keratin, type I microfibrillar 48 kDa, component 8C-1 25 8 28 20
4 Keratin, type II cuticular Hbl 23 5 18 5
5 Keratin, type Il cuticular Hb3 20 10 22 15
6 Keratin, high-sulfur matrix protein, A3 20 4 4 4
7 Keratin, type I microfibrillar, 47. 6 kDa 19 3 22 13
8 Keratin, type I microfibrillar, component 5 18 6 13 4
9 Collagen alpha-1( 1) chain 17 22 26 -
10 Keratin, type I cuticular Ha5 15 4 20 12
11 Ubiquitin-ribosomal protein el 40 fusion protein 15 4 4 -
12 Chymotrypsin-like elastase family member 2A 14 6 6 -
13 Keratin, type I cytoskeletal 5 9 19 15 12
14 Collagen alpha-1( 1) chain 9 15 19 -
15 Collagen alpha-2( I ) chain 8 9 9 -
16 Heat shock protein beta-1 8 2 2 -
17 Desmocollin-1 4 3 2 1
18 Peroxiredoxin-6 4 2 4 -
19 Desmoglein-1 3 4 4 -

3.3 K4S SHF X LPS BU FATK BUA IR Y 52 i)
RN 3 FoR, 5 HAAM L R 5452
HRRIERLS. 5 hJa , FEERET S 1 CRLE, &Y

RN SRR A L, K 24 fA SHE HhFlE 55
FIEHAELZY 0.5 h J& , IR TR 2 (P<0.05),
K4 ff SHF ARFI R AHAELS 25 1 h Je iR IR B T
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(P<0.001) , H 57K 4= f /KSR AL B IR SR AR Y, 3R
WK 4 ff1 SHF HAT RAF A RAER .
3.4 KA SHF X &K BUM KK e T B2l 21 R
it R 7K - 52 e
I KN Fe 228 808 R 17K SF- an sl 2 i
o GERFH, 5 AU B BRI 2 b PGE, |
IL-18 \TNF-a 17KV S T Fefii g 2L cAMP \PGE, |
®3 BREXRKE

{m
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TNF-a (7K -3 58 2 T 15 (P<0. 001 ) ; 55 A2 AH
I, 7K 4= SHF fig i 2 B i 3 b PGE, | IL-1B
TNF-a (7K ( P<0. 05) , f 2 (AR T B cAMP |
PGE, \TNF-a {J7KF(P<0.01) , FHBH/K 24 SHF &
FEfRIAE T B9 LR AT 8 5 9 5 R BL IL-18 \ TNF-ar |
cAMP PGE, 40 [H 74 %,

L (xs,°C,n=10)

Table 3 Changes in body temperature of rats in each group(x+s,°C,n=10)

Fl&/ .
v ( “Jf,l) ERMER  EBUESSh 42505 h B b B 15 h
g * Kg
=S HH 37.36+0.20 36.97+0.20 36. 80+0. 15 36. 82+0. 25 36. 84+0. 15
AL 37.73+0.30 39.17+0. 23" 39. 17+0. 37" 39. 160. 37" 39.08+0. 17"
] =] DT Ak 2H 0.10 37.73£0.27 39.05+0. 23" 38.5320.16*" 37.78+0.30°"*  37.88+0.31"""
KA4-ff SHF {RFI&E4]  0.3125 37.72+0.27 39.05+0.31"  38.78+0.19 38.43+0.44°*"  38.37+0.51"""
JK 4 ff SHE drsfl el 0.625  37.91+0.13 39.11+0. 17" 38.78+0.59° 38.68+0. 57" 38.63+0.51 "
JK 4 ff SHF &l 1.25 37.85+0.30 39.12+0. 25" 38.67+0.36"" 38.61+0.35"" 38.39+0. 41 ***
KA KRR 3.125  37.67+0.27 38.90+0. 25" 38.71+0.39° 38.61+0.51°" 38.32+0.44 %"
|/
4y ( ﬁjf_l> BE2h 4425251 42535 h 42545 h
g Kg
FEHA 36.87+0.16  36.930. 18 36. 84+0. 20 36.99+0. 25
AL 38.85+0.21"" 38.71+0. 28" 38. 61+0. 23" 38. 47+0. 21"
r] =] DT AR ZH 0.10 37.83+0.24°*" 37.81+0.25**"  37.90+0.27***  37.75+0.29 ***
KA SHF A4 0.3125 38.16+0.49"" 38.14+0.43"" 38.13+0.42° 37.94+0. 44*
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TNF-a in hypothalamic tissues of febrile rats
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Fig.3 Multivariate statistical analysis of UPLC-Q-TOF-MS data in positive (A) and negative (B) ion modes
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Table 4 Potential differential metabolites
THER
No. i/ min HYknEY ESI m/z

M vs C Swvs M
1 1.78 alpha-CEHC glucuronide + 455.190 8 1 }
2 10. 70 PC[ DiMe(9,5)/DiMe(9,3) ] + 839.567 1 1 Lo
3 10.72 Piritramide + 431.276 6 T L
4 13.24 TG[18 : 1(112)/16 : 1(92)/18 : 2(9Z,127) ] + 872.769 5 1 o
5 12. 42 Trihexosylceramide (d18 : 1/16 : 0) + 1041.695 1 | [
6 10.72 Adrenic acid + 355.261 7 1 e
7 11.69 Keratan + 1 070.143 7 1 #e L
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G vt
No. ty/min LYIbREY) ESI m/z
M ws C Swvs M

8 7.61 17-0-Acetylpaxilline + 478.266 9 1 b
9 13.09 15-Oleoylsolamin + 846.758 0 ad T
10 11. 66 PA(8:0/13:0) + 512.3377 L T
11 13.24 TG[ 14 : 0/20 : 3(5Z,8Z,11Z)/20 : 2n6] + 898.787 8 1 L
12 13. 62 TG[ 14 : 0/20 : 3(52,8Z,11Z)/16 : 0] + 846.757 7 | T
13 12. 89 N-hexadecanoylsphinganine-1-phosphocholine + 705.585 6 1 !
14 14. 10 TG[16 : 0/18 : 1(11£)/18 : 3(6£,9Z,127) ] + 855.747 1 1 !
15 12.73 Ligustroside + 525.203 8 | 1
16 15.71 PC[18 : 0/22: 5(7Z,10Z,13Z,16Z,19Z) ] + 836. 625 2 i 1
O o I A I S
18 11.88 LysoPA[20 : 4(82,11Z,14Z,17Z)/0 : 0] - 457.238 4 L T
19 15.71 all-trans-Decaprenyl diphosphate - 857.553 6 1 l
20 15.28 Isomorellic acid - 605.248 0 1 1
21 4.95 Xylometazoline - 289.193 1 1 # T
22 4.35 Hexobarbital - 281.111 6 el 1o
23 4.92 Busulfan - 245.014 9 | 1o
24 1.17 3-Dehydroquinate - 189.040 5 1 1
25 15.72 PI[18: 1(11Z)/16 : 0] - 881.533 5 14 e
26 11.89 LysoPA[O0 : 0/18 : 2(9Z,12Z7) ] - 433.239 1 }# [
27 3.92 Phenol - 93.034 7 1 b
28 11.42 Valerenolic acid - 249.150 7 1 !
29 13.09 PE[20: 0/16: 1(92) ] - 790. 551 7 } 1
30 1.16 Uric acid - 167.019 6 ! 1
31 11.47 Sphingosine 1-phosphate - 378.244 8 1 !

W CLAS 4L M. B2 5 S, K 4 SHE 21 525 4R M 1L, * P<0. 05, P<0. 01, P<0. 001; SHTIALAH L, * P<0.05, ** P<0.01, *** P<

0.001,
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Fig.4 Febrile metabolic pathway (A) and antipyretic metabolic pathway of SHF (B)
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