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N B RO S - B (UPLC-MS/MS) 7%, 438 7 PR 2L — T RIS IR (HETE) Al 6 fpdt — - —
BRANIGER (HDHA) o BTARBRIT R IO ARG, DA& 2, 6- T 356 B i (BHT) B9 218 Z e 1 A 3R B
Mo JIRFRAELE SRR, 13 FMRRINY A J7 5K R (LOD) 4 0. 1~1. 0 ng/mL, & FRR(LOQ)40.5~2.0
ng/mL. [F4-HDHA 4N, HARFRNY A LETE 0 LOQ~1 000 ng/mL, HAR R (HIKTF0.99, 13 FhiFm
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B2 RZ T RGN T IEH FIZE IR R R R AL 13 R AR RSB i &8 . 45980, IE% KRAE
S E PR ER B T A AEE I 22 R, KRR R R R . L BRI 42k 24 HETE F HDHA
BFEES, PRZENIR T R 51 & KRS AR B I SORE AR i AS

SRR SO S - R . SRR RURIET 5 BRE T IR R TR
NI

FESZES . 0657.7; R593.22 XEAARIRED: A XEHS: 1004-4957(2026)11-0001-08

Determination of 13 Monohydroxy Lipid Mediators in Normal Rats
and Rats with Rheumatoid Arthritis Using Ultra-performance Liquid
Chromatography—Tandem Mass Spectrometry

JIN Bo”, CHEN Yi-yang”, LIANG Ya-jing, HU Xue-xin, MA Chen"
(Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing
100050, China)

Abstract: An analytical method based on ultra-performance liquid chromatography—tandem mass
spectrometry was developed to determine the concentrations of 13 monohydroxy lipid mediators—com-
prising seven hydroxyeicosatetraenoic acids (HETEs) and six hydroxydocosahexaenoic acids (HD-
HAs)—in the heart, liver, spleen, lung, and kidney tissues of normal rats and rats with rheuma-
toid arthritis. The sample preparation method employed liquid-liquid extraction, with ethyl acetate
containing butylated hydroxytoluene as the extraction solvent. The validation results showed that the
limits of detection for the 13 monohydroxy lipid mediators ranged from 0. 1 to 1. 0 ng/mL, and the
limits of quantification (LOQ) ranged from 0. 5 to 2. 0 ng/mL. Except for 4—HDHA, the linear range
for the other analytes ranged from LOQ to 1 000 ng/mL, and the correlation coefficients (r) exceeded
0.99. Recoveries of the 13 analytes at three spiked levels ranged from 82. 5% to 118%, with relative
standard deviations that were lower than 7. 5%. The intra- and inter-day precisions were lower than
5. 0% and 6. 0%, respectively. The sample solution was stable for 3 h at room temperature and for 72
h at 4 °C. The proposed method is sensitive, accurate, and reproducible. The method was used to
determine the levels of HETE and HDHA in various tissues of normal rats and rats with rheumatoid ar-

thritis. The results showed significant differences in the distribution of monohydroxy lipid mediators
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in different organs of normal rats. Furthermore, most HETE and HDHA levels in the heart, liver,
lung, and kidney tissues of rats with theumatoid arthritis increased, indicating that rheumatoid ar-
thritis can cause inflammatory metabolic changes in various rat organs.

Key words: ultra-performance liquid chromatography—tandem mass spectrometry; monohydroxy
lipid mediator; rheumatoid arthritis; HETE; HDHA
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FEXIE T RA G B MU, X & S SAE S IT7TA  . Wang 2525
TR RO RE 1S — R BT RS (UPLC-MS/MS) YERTIN 1 28 XU D& T RAI I ER A ST | WEZSZH ZURI I 2% v
AA [ LOX TR AL BRI P21, X Se R vT A 2 R AE SOEFEE, P Udg 4 Fh HETE; 250K,
£ HETE 7E N I 2 RIS ERSR R 5671 . S ESs ALI H 38T o PR R, SR
JECAE A% N 25 43 AT AH 5 0 43 B 7 VR LA A A 48 . Chiu 25 5% FH AR 48, 15 v A 8R035 — ER B o i
(LC-MS/MS)JEM 28 T 954 FF fat—1 /MNERL (n-3 PUFA 390D 1 AA . DHA . —TER LM TR (EPA) JZ Ho g
JA i HETE . HDHA FIFREE R TUR R (HEPE) 7E & R SR AV ) & & 25 R R, fa-1 NS IE
#eH, HETE & S ORFFAZER AR, HDHAFRE 1~34%, HEPEAREEARE . HAT, RXIRX
T RBAI R A BRI R 1] 5 AA A R SOERIEMY , TAE R — A E RN RS, RS
PLRIGEBNREIATA A, 5 DHA A RMPTR LRI & S A AL v A — & R _EFREfR M Pt
RHIEIRIES . Pk, ZABFEIET UPLC-MS/MS V£ [R] IHIN E TF 55 Rk BRI 28 RUE 6 17 S 0 kB
BB MERSZHZ G0 B B, BlANE ) 13 RhHETE fll HDHA &8, 345 1EF R BRI XU 6 17 RATRY
KERHAHSEHR A BRI LU0 A B & B AR, FE5r BT 2 XU ST AT & MESR ) SERE R
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1.1 UFHIES

UFLC-20AD XR j& B 20 A i ( H A Sl 7E BT ) 55 SCIEX Qtrap 5500 it ik (36 [F SCIEX 24 w) ) Bk
FHAY Sigma 3-30KS R VA VR O L (] Sigma Laborzentrifugen /NTE)); RVC2-18 CDplus HAEIDR
YA (iR S 2 75 (b B0 A PR A 7)) BE 5 IM50-PLUS & S A B (b 5 5 LR AR A ) 5 1
HEdE 7% o8 (R SRR A TR A 7)) 5 KQ2200DE F A0t 8 7 il 15 v g (R L i M s A B PR A ) ) 5
XPE205 K F- . RAININ {3 & % W #5 (147 $FEF) 2 I B AR 22 1) ) 5 Eppendorf {3 &2 5% W 2% ({2 ]
Eppendorf 237 ) ; Master Prep ZFEAL Y i dk ( LA ERHEARAR]) 3 @ IRIR PR A G /RERD) .
1.2 i{H. WmERSHR

14 Fp%t B 5 . 5S-HETE, 8-HETE, 11-HETE, 12-HETE, 15-HETE. 17-HETE. 18-HETE. 4-
HDHA, 7-HDHA, 10-HDHA, 11-HDHA, 3-HDHA, 20-HDHA . 12-HETE-D & ()24 100 wg/mL,
£ [E Cayman Chemical A 1]) ; 2K (BUNEERE IS ER AR A E) s HEE, M. % WEF(HPLC 4%,
Fisher BHE A F]) 3 LR MR (HPLC 2%, & Honeywell EIFRAH]) 5 HER(HPLC 2R, Lifg3 WAk bRl
HBARAT); 2, 6-RCTHXTHE (BHT, £ MCEAR); JoMBEMREZ Mk (PBS, KU+
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A TRAMRATE); AMEAEA(BSA, EFEAREVEARARAR]); Ay, 18
IR A (2%, FEE Chondrex 24H] ) .
1.3 FYEE

Wista HEPE KB, PREE (200£30) g, 4l F4ELIREYHARFIR A, FHIES SCXK (5E)2021-
0006, fRIFEEAET 12 h N/ BREIEER , BREEIHITE BRI, I shsE i b BRI 3Y) h o [ B2 2R}
“EBE 2 5T BT SE IR B e St (S LS TIMM-S-25-0662) .

TR AR TR 1T B AR IR A I AN 58 2 SR IR B T UK B R, 421 0 TR IR Ak
Erece iSRRI

H K FRBEAL S F 0 BRI (n=7) , T HRZHAMEAE R, AL B ST 0. 2 mL SRS, 7 d)5
FROEST 0. 2 mLIERR], HHEDENER KRBT IIKRIS, 222 KRR RSSO 1T
VRO, HRKUIRASEII R T 4, FFEbriE, FBERRT . B8 d)E, KEHRRATE, L.
JHEL B Ml B, I E T80 CIKAE R
1.4 FFmBribiE

WFRIS)IERECH] . BU12-HETE-D 80w &, LU EEFG R 50 ng/mL I IS

BEHLREARFRE, HHE 1 g 10 mLAGELEIIIAK SN . BUHZV 520, 5 mL (24 T 50 mg2H40),
PMISEW 100 pL., LR LR (5 20 pg/mL BHT)EW 1. 2 mL, LL2 500 r/min #AERT 3 min, #.0(4 °C,
15 000 r/min) 10 min, B E{HW 1 mL, FHEHZEOKRGAEET G, MHEE 100 wL, #E3 min, &
3 min, FEFESMAIEE S0 (4°C, 15000 r/min) 10 min, B EF, 1900, BRIAEIRT . M RSOk 46
WHRAN, AR S AT B BRI AEUK E 3T,

1.5 FRAEBRERG &

K% EmACHETE A HDHA 2% R i &, DLIS RIS H A% 1 000 ng/mL IR A PRI, FELLISTIR
EEMmBEEO0.1, 0.25, 0.5, 0.8, 1, 2, 5, 10, 50, 100, 200, 400, 500 ng/mLbRifE TA/EZE

DA% 10 mg/mL BSA [ PBS i A MR RIE T . BUSRRIERT 0.5 mL,  II& ¥R EEbRifE TR 100
pl. ZMRZME(E 20 pg/mL BHT)IEW 1. 2 mL, LL2 500 r/min WHENRT 3 min, B5:0(4 °C, 15000 r/min)
10 min, HUETEW 1 mL, HEZSSEOKRGESEET S, MEEE 100 pL, #5E3 min, &5 3 min, BES
WTENG 0 (4 °C, 15000 r/min) 10 min, BUEEWR, BUOAEREIRERRFEAR . BRIRIENRS . B
BLDIRGIRAN, AR ST BRISTEVK BT
1.6 SWEH

a3 4. ACQUITY UPLC BEH C, &34 (2. 1 mmx150 mm, 1.7 pm), ZHE/5PARE(4:1, &
0. 1% R ) -0. 1% H R /KIE WL (85 15) AT AH, W 0. 1 mL/min, JB17TH}E] 25 min, A5 %00
4°C,

JRE St S (ESD) & 1, 7 PRI, 2 B EI (MRM) 38, Bl 28 AR
(CUR)241 kPa(35 psi), #F % HIE-4500 V, & TR (TEM)475 °C, ZALS(GS1)414 kPa(60
psi), EIEFF(GS2)414 kPa(60 psi), fRFEHH(DP)-60V, HiERER (CE)-25V, MRM 57X i 1
PR o

#1138 EFMEE RIS ) MRM 225

Table 1 MRM parameters of 13 target compounds and internal standard

Compound Q1 mass/Da (3 mass/Da Dwell time/ms
5-HETE 319 115 10
8-HETE 319 155 10
11-HETE 319 167 10
12-HETE 319 179 10
15-HETE 319 175 10
17-HETE 319 247 10
18-HETE 319 261 10

12-HETE-D, 327 184 10

4-HDHA 343 101 10

7-HDHA 343 141 10
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(5i1)
Compound Q1 mass/Da Q3 mass/Da Dwell time/ms
10-HDHA 343 153 10
11-HDHA 343 149 10
13-HDHA 343 193 10
20-HDHA 343 241 10

2 HRSHE

2.1 US|EHMK

XFEE T Waters Symmetry® C,,(2. 1 mmx150 mm,
3.5 pm) fll Waters ACQUITY UPLC® BEH C,,
(2.1 mmx150 mm, 1.7 um) @i%FE, &K BLGH X
HETA BT OREARE S B, AR T or e, Wokss

Rit=7.03 min
Ri=7.65 min 10-HDHA

N
BEHFE, Wb, HHTHIIRKMREISIOS: &5 Tt riain 1o
5.90: 10, 85: 15F180 : 20) B Zr R0 s, 4% E 24 Ri‘;i;:‘;“ 12-HETE
T SRR G R 05 - SRI90 : 100, 5 =11 Ri=7.75 min
Wy (R 8 i ) SR 4, g L ML 014

T T T T 1
5 10 15 20 25

514 85 : 15180 : 200, W {4y 555 HoAh Time/min

Yoy, HOREE )G (5. 9~8. 6 min) , FrLL B 13 PR A bR A S A S B I
Ee kPR 85 1 15V A WL 5 A AH 1 1% 1B e 491] Fig. 1 Extracted ion curl:cr.n chropatograms of 13

13 i 2 B A b e R 0 4 T T 0 1 monohydrowy Tipid mediators

WL 1,

HbrRe B BORENG AT A, PG REs, FE0 e TR T AR i 57, PG 4% 67 85 -4
TR . R R 1 S A o IR AT AR T T, e R e LA SRR T T
YEREREE T, LG ENRERE R . 458K, HETE fIHDHA 7£25 VA1 30 V ¥ EIH1 & 7%
F, H25 VM E &SRR 30 VT, BrDUR&ERE 25 VAIE bR ERE R . HAR LGS
B “1.67,

2.2 HAETAEEGMRL

K B bR A AR P AR, BT LUIINTE & BHT /R AbTE bR mha e tE . eah, ARSL6 4y
AR T VRS . ZHEVERDTTEE I B B RUUE D, MILLETR R . 1E CReVE AR G i i A E
%, UM S EMIREOTE . HENARLCIEEADUIE G LIEE T, a8 Ay g .,
WAL . #E—2, DURRELTONPREEAS B 5, 43 AN EE . L8 Ll AE S (38
BHT), ZWiE. B0 el bidlek DE2ARE T, B, SHEMEMIRSPRERRILE, H5H
SR (n=3) . Z5SRER, ALIECK:. WEE. LR ERAIRBUARIEE, 13 FhEEI 0 DR ek
H124%~96% . 48%~131%. 80%~113%, FTLARAHE LR MR (F BHT)VE 2B
2.3 FiEFWIE
2.3.1 krfEs. WHRMEE TR B “1.57 BIFRERTERREREST, L3 RS0 G 6T B (1)
WHEEE A HHBR (LOD) , LIS R5 {5 b DL b FE4F 5 6 B FURE 2 B W 22 38 /N T 220% I BV R 2 i
FR(LOQ) o LL#s BRI B ik B (o) AR Aabs, Th AR SRR PR, AR 1, RIA PR 2k,
Z5RME 2R, HAMEEYIHILOD 40. 1~1. 0 ng/mL, LOQ A0.5~2. 0 ng/mL, FHHJ5iERBER I
B 4-HDHA B2 PEE [ _E PR 4 500 ng/mL Ak, HABARE 0 ZeE 751 324 LOQ~1 000 ng/mL, HAHXK R
B (BIRTF0.99, BEHHIFEMLERRR I,

NGB A T A SRR DA R B B, SRR ZE RE=CrHRA PR~ {ED FRR{Ex 100%,
ZERFE, TELOQ WK F &b &M RE¥)/NF 6%, 8 H AR AKF FHI/NT 16%, 5 brifEdh & n]
DLHERA T AR R
2.3.2 EWERMERBE ERRETPHRIMKLOQ) . H1(100 ng/mL)HIE (500 ng/mL)3 MK EEK
SRR A PR EY AT IOBR IS SE 5 (BN KA n=5 ), IS R R A X bR (i 25 (RSD) . 6 3 45 51
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LW, LOQ MIFR/KFE F ARy 82. 5%~118%, RSD k0. 90%-~5. 0%; H i K [BSt Ay 87. 6%~
103%, RSD 47 0. 50%~2. 4%; o < B 7K ~F- 10 [l Uig & g 85. 6%~109%, RSD 47 0. 50%~7. 1%, ¥I5F& AH
2 BORZR E PR AR RS (ICH)M10 CEYI AT T R nE AL S AT) BERM

#2 HIMEEWIOEIESS . KB AE & TR

Table 2 Linear parameters, limits of detection, and limits of quantification of target compounds

No. Compound Regression equation Linear range/(ng*mL™") r LOD/(ng'mL™)  LOQ/(ng-mL™)
1 5-HETE Y=0. 031X-0. 005 1~1 000 0. 996 0.5 1.0
2 8-HETE Y=0. 020X 1~1 000 0.999 0.5 1.0
3 11-HETE Y=0. 114X+0. 011 0. 5~1 000 0.997 0.1 0.5
4 12-HETE Y=0. 036X+0. 001 1~1 000 0.999 0.5 1.0
5 15-HETE Y=0. 013X+0. 001 1~1 000 0.998 0.5 1.0
6 17-HETE Y=0. 025X+0. 007 2~1 000 0.999 0.5 2.0
7 18-HETE Y=0. 027X+0. 003 1~1 000 0.999 0.5 1.0
8 4-HDHA Y=0. 026X-0. 002 2~500 0.995 0.5 2.0
9 7-HDHA Y=0. 012X+0. 009 2~1 000 0.999 0.8 2.0
10 10-HDHA Y=0. 035X+0. 001 1~1 000 0.999 0.5 1.0
11 11-HDHA Y=0. 015X+0. 008 2~1 000 0.999 0.8 2.0
12 13-HDHA Y=0. 026X+0. 001 1~1 000 0.998 0.5 1.0
13 20-HDHA Y=0. 010X+0. 001 2~1 000 0.997 1.0 2.0

BURRILTCFAT 60y, FRIR “1.47 BATRTALEUG, 7RI H b 345 MK (2 ng/mL) 2 24 (400
ng/mL) IR SR, HA 3 E 2 A2 H T4k *E, H S5 M IR SRR LS, T E SRR
BN (n=3) REL RSD (WL 3) . Z5EH, I LOQ /KT (2 ng/mL) FIEE RNy 88. 2%~105%, RSD /NT*
10%, =R EE K I L BTR0N A 91. 3%~104%, RSD /T 4%, 444 ICH M10 253K,

#3 IR TR 25

Table 3  Results for recoveries and matrix effects

Compound Spiked LOQ Spiked 100 ng/mL Spiked 500 ng/mL Spiked 2 ng/mL Spiked 400 ng/mL

Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/% ME/% RSD/% ME/% RSD%
5-HETE 94.5 2.8 101 1.3 98.5 1.4 101 0. 40 104 3.1
8-HETE 105 4.0 103 1.2 101 0.70 104 1.2 103 3.1
11-HETE 100 1.6 103 0.70 102 1.0 98.5 1.0 100 1.4
12-HETE 102 2.1 102 1.0 101 0. 60 101 1.2 101 1.6
15-HETE 95.9 5.0 96.3 0.50 95.6 2.1 88.2 2.0 91.3 3.2
17-HETE 93.0 3.3 87.6 2.3 86.2 5.4 105 1.4 98.5 1.4
18-HETE 82.5 0.90 92.5 2.4 85.6 3.3 105 1.6 99.4 0. 40
4-HDHA 98.9 2.9 99.6 1.0 97.5 1.2 103 4.3 104 3.5
7-HDHA 118 5.0 102 1.2 99.6 0.50 103 9.8 101 1.1
10-HDHA 94.5 2.1 97. 4 0. 80 97.3 1.7 94.8 4.8 92.4 2.4
11-HDHA 92.0 2.3 98.7 1.6 97.8 2.0 96. 4 6.6 95.5 1.7
13-HDHA 95.7 2.9 92.7 0.90 93.1 2.7 96.2 3.7 95.2 2.3
20-HDHA 104 4.1 100 1.4 109 7.1 104 0.90 102 1.0

2.3.3 BEEMBEEME  53LLLOQ FI 500 ng/mL K E E’J{E’: PRUEROE S AT (n=6) , TH5H
PUREZERE ;. DIAHIRIHC RE 4L 3 dilEREMT (n=6) , TTE H MRS, 45020, 78 L0Q AR IE K T
B H MR RERI/NT 5. 0%, HRIRGE EEY /T 6. 0%, wiBH T RS2 B R i

AR BT P IIIE(LOQ B LOQ) Rl (400 B, 500 ng/mL) i FEIR A FRUEATE , H2H “1.4” H3EAb
PRFE SRS BRI, =R 4 cu&%ﬁmwﬁﬂ FRESHER E M . B TR Sl A A S R K R
¥TE0~4 “Ci#AT, BB SRR IRAE 4 COPgaEtt, it A 24 h, 48 hH1 72 h 5HI44F
unﬂ'ﬂﬂ'kﬁ*ﬂtlﬁﬁ kfﬂﬁﬁuﬁmﬁﬁﬁbuh#unﬁiﬁ72 h 514G AR HE 4 0. 90~1. 05, BEBFE S
164 CHRE 72 h NEERE . Haﬁi&:ﬁﬁiﬁ*{%m}&@\ R B HR GE PR O =R E . HUS R
KA 1. 5h, FILIEEMASTESIR3 h MR EE . 25K, ARSI B T IbRFE S (E S0 3 h
Sy 0. 95~1. 14, %%*ﬁﬁ(@(ﬁﬁi{m:’)hlﬂ]*m o AV R B I T IR A S AE-80 °C
R 3IK, K DU EERE SRR 2 K5 S0 Ea I AL EL 4 0. 87~1. 18, Wk EEFE SR RN 2 IR G 540G
MU AR A 0. 87~1. 02, BEHHFE S IZRRL 2 IKESE
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2.4 FHmillE

2.4.1 HETEFHDHAZEEEMEE XRAFMNELER X HARERIH K FRNEZSH 13 F0 HETE Al
HDHA )& 845 R WL 4, BT 17-HETEFED . B MiAVE oREEH, 18-HETEXEODMEREH, 7-
HDHA TEAFHE P oRAG A0, HARBEIINE B A B3 ol € .

4 RN SRR HETE AL HDHA I e 25 28
Table 4  Determination results for HETE and HDHA in tissue samples of the control and model groups — w/(pg-g™)

Heart Liver Spleen Lung Kidney
Compound

BK® RA® BK* RA® BK* RA® BK* RA® BK® RA*

5-HETE 0.039 0.039 0.174 0.158 0.148 0. 142 0.262 0.275 0.288 0.321
(0.013)  (0.010)  (0.159)  (0.096)  (0.101) (0.138) (0.133)  (0.183)  (0.127)  (0.250)

8-HETE 0.037 0. 044 0. 081 0. 094 0.288 0.263 0.385 0. 659 0.116 0.126
(0.009)  (0.010)  (0.037)  (0.032)  (0.101)  (0.151)  (0.156)  (0.448)  (0.049)  (0.063)

11-HETE 0.152 0. 180 0. 691 0.851 1. 833 1.917 0.713 0. 787 0.585 0.679
(0.024)  (0.029)  (0.174)  (0.208)  (0.261) (0.360) (0.065)  (0.072)  (0.179)  (0.217)

12-HETE 0.303 0.359 0.138 0.168 2.590 2.459 3. 897 9.215 0.236 0.275
(0.044)  (0.118)  (0.050)  (0.052)  (1.050) (0.918) (2.114)  (7.197)  (0.092)  (0.169)

15-HETE 0.228 0.243 0. 780 0.929 1.492 1.598 0.598 0.612 1. 046 1.473
(0.043)  (0.039)  (0.423)  (0.191)  (0.209)  (0.367)  (0.078)  (0.112)  (0.381)  (0.804)

17-HETE ND" ND" 0.023 0.022 ND" ND" ND" ND" ND" ND"

(0.011)  (0.006)

18-HETE ND" ND" 0.057 0. 070 0.024 0.031 0.029 0.026 0.012 0.018™
(0.029)  (0.015)  (0.009)  (0.019)  (0.016)  (0.016)  (0.004)  (0.005)

4-HDHA 0.016 0. 020 0.024 0.024 0. 021 0.023 0. 006 0.0117 0. 089 0. 089
(0.007)  (0.003)  (0.018)  (0.014)  (0.018)  (0.032)  (0.001)  (0.005)  (0.070)  (0.063)
7-HDHA 0. 008 0.013™ ND" ND" 0.014 0.012 0.024 0. 041 0.017 0.024
(0.003)  (0.002) (0.005)  (0.010)  (0.010)  (0.031)  (0.009)  (0.010)
10-HDHA 0.035 0.048™ 0. 069 0. 065 0. 040 0.031 0. 059 0.114 0.038 0. 046
(0.011)  (0.008)  (0.018)  (0.020)  (0.017)  (0.021)  (0.027)  (0.106)  (0.017)  (0.018)

11-HDHA 0.091 0.140™ 0.203 0.224 0. 151 0.123 0.271 0.388 0. 097 0.122
(0.030)  (0.027)  (0.063)  (0.045)  (0.034) (0.040) (0.114)  (0.263)  (0.039)  (0.047)

13-HDHA 0. 088 0. 104 0.241 0.275 0.209 0. 190 0.369 0.458 0.103 0.126
(0.024)  (0.017)  (0.061)  (0.062)  (0.045)  (0.049)  (0.168)  (0.156)  (0.038)  (0.040)

20-HDHA 0. 081 0.116™ 0. 160 0.212 0.105 0. 086 0.128 0. 148 0. 170 0.252

(0.026)  (0.017)  (0.102)  (0.082)  (0.043)  (0.045)  (0.063)  (0.072)  (0.073)  (0.137)

a: values are expressed as means (standard deviations), BK refers to the control group, RA refers to the theumatoid arthritis model group; b:
ND indicates not detected; c: statistical comparisons between the control and model groups were performed using the Mann—Whitney U-test,
where *p<0. 05
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Fig. 2 Distribution ratios of targeted HETE and HDHA across different organs
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