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P K B IRY SR IS 40 DR AR TR SR FEE DR B M 2 2P T A5 PO R R S S K e % e AR M 3
IS AR A L B BE B A 7K 7 L BE D B8 7K P K iR 3R B8 R ¥ -0 (tumor necrosis factor-a, TNF-o). [ 41 il /i 2 -6
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on plasma and liver tissue metabolites. The ultimate goal is to explore the scientific connotation of Lycium
barbarum leaves extract on vision improvement. All experiments were approved by the experimental animal ethics
committee from Nanjing University of Chinese Medicine (202306A067). D-Galactose (D-gal) induced cataract
model in rats was established. The lens opacity, lens and liver tissue pathology, level of oxidative stress and polyol
metabolism regulation in the lens, level of oxidative stress in serum and liver tissue, and the content of
inflammatory cytokines such as tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in serum and liver tissue
were analysed to evaluate the effect of Lycium barbarum leaves extract on cataract. The metabolite profiles of
plasma and liver tissue of rats were analyzed by UPLC-QTOF-MS/MS. Principal component analysis (PCA) and
orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to compare and analyze the metabolic
data in control group and cataract group, and screen potential biomarkers. The related metabolic pathways were
further constructed by KEGG database analysis. The results showed that lens and liver pathology of cataract rats
were improved after being intervened by the leaves extract of Lycium barbarum. The contents of AR and Ca® were
significantly decreased in lens, and the contents of SDH and GSH and the ability of CAT were significantly
increased; the content of GSH and the ability of SOD were significantly improved in serum and liver tissue, the
content of MDA, the abilities of ALT and AST and the level of inflammatory factors were significantly reduced.
The metabolomics results showed that there were 15 different metabolites in plasma and liver tissue of cataract
rats, and 9 different biomarkers including retinyl ester, stearic acid, and palmitic acid, were returned by Lycium
barbarum leaves extract. As revealed by pathway enrichment in plasma and liver tissue, it was found that the
retinol metabolic pathway was mainly regulated by Lycium barbarum leaves extract. In summary, Lycium
barbarum leaves can effectively alleviate the pathological changes of cataract, inhibit inflammation and improve
antioxidant capacity, which may relate to the retinol metabolic pathway. It provides scientific basis and support for

revealing the scientific connotation of the effect of Lycium barbarum leaves on vision improvement.

Key words: Lycium barbarum leaf; cataract; efficacy evaluation; metabolomics; lens; liver; plasma

H P R T BCE IR, (R P s el AR
B A 773 R 1) R BN 1990 4 31 2019 4K [H] 3 i
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BORBRIT HARRIHUH, LA s A ik B B 2 20 A
AR 28] P R T PR L FH B (R 2 AR R AN 5%
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SCIGENH Wistar #EE R 130 R, 3 JA 08, 145
F40~70 g, % 5 _Fifg 3 e SR Z A B A W, Sk
5 S VF AT IE 5 0 SCXK (U7) 2022-0004, 1 77 T 5§ 5L
H R 24 K 22 25 ) 2 A VRN BIE 72 0y (SPF 4R, H FRAROK
R, JEREEIA 12 h, IR 4ERFAE (23 £ 2) °C, XTI
FEHERFAE (60 £2)%. FTA SR E M i H R 2K
SISV B Sk (FHEE S 202306A067).
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I KT 98%. KR —%H A% (nitric oxide, NO, it 5 :
AF20240112) B I 59 20 # (ELISA) 77 &« K B
I8 YR BE X T o (tumor necrosis factor a, TNF-a, fit 5 :
AF20231218) ELISA {71 &1« K B 1 41 2 /- 3 6 (inter-
leukin-6, IL-6, #tt°5: AF20231218) ELISA KR 7) &5 .k
S WL SRS (aldose reductase, AR, L5 AF20231218)
ELISA K I 77 & K B Ll B4 1 20§ (sorbitol dehy-
drogenase, SDH, fit 5-: AF20231218) ELISA £ Il ik 7]
KRS T (calcium ion, Ca®', it 5 : AF20231218)
ELISA A 9 77 £ 350 0 B g S AR E A IR &
A, ALY AL B (superoxide dismutase, SOD, it
5:20231206) A= 4k ) & . 8 % (malonaldehyde,
MDA, #it5: 20231206) A= AL 57 & 3F J5 A 23 b H Ak
(glutathione, GSH, #it5: 20231206) £k ik 7 & il 4
fhZ B (catalase, CAT, #t5: 20231208) A4k ik 7 & &
N #% % B (alaninetransaminase, ALT, #t 5 : 20231208)
AR R T A R IR R L % F4 1 (aspartate amino-
transferase, AST, #it 5 : 20231208) A 4L ik 7 & ¥ H
A TR AR AR . AR e
5:G1102) W H BN B4 RAEMRHE AR AR . L
N PR (F R v ] ) B (g 4l

w4 MRS (CZEPEAES 2205195), T H T E B
R 2R B IR AT, GBS BB % e N AHEY
T B M Lycium barbarum L. W, £ 4 51 & b #EY,
D-2PFURER K (ZE = it 5 . S261S227036) 1 H _E g5
AR RN A R AR, 40 > 99.99%. FEIR B F W H
7N E = s — 2 A R A F (A F= 45 D04008).
=R A S 2 U (R SO | A=A e BT e
H20103127) I [ KA it i 1) 254 BR A 7] o

188  ST60-4 i FL AR 18 I & 5 A (BT K BRAX AR
A PR A H]); Enspire 2 Il G li§ A5 4% (35 E Perkin Elmer
/y#]); Tissuelyer-48 T 4= 1 Bl A% S BRI AT BB A (L%
Sl R JEA IR A F]); DZ30-32 8 & 0 il (L%
FERPEAER ), KISST F RN BT B e (I5 M BR
I AR A IR 7D, ZLBAT 48 45%% F Apple iphone
13; Waters UPLC 8 & ROBUAH €4 354X - Waters ACQUITY
UPLC % 4; . SynaptTMQ-TOF Ji i 6 Il 2% . Xevo TQ ¥
28 K MassLynx Jii it T.{E 3k (35 [E Waters 24 7).

B R

M Ac K SR B A7 (LBLWE) il 4% FREX 1 kg M)
A2 E 2564 0N 10 A5 B AN #A4 B R $2HL 2 WK, B IR 1 h,
HIFIEAT & H

MyAc i T _E s ¥R AL (LBLAPS) M M Ac B it
VEHBAL (LBLAP) il % $% Lk Jy vE$EHL 3 kg #yAc i
ZiM, SRR DG 2 3 L, REMNTEK LB, 1 id i

PR, R OL B 80%, B E 24 hid i, L ERS
LBLAPS ¥ ¥ )« LBLAP ¥, LBLAPS ik 45 & 3 L )5
B 1.5L, 5LBLAP 4 ST % H .

My AC i BE DT 3 7K BEL AL (LBLAPS-WE) &
M AT ik BE T B VS 1 30% £ B B S AL (LBLAPS-
30%AE) #14¢  HU1.5 L#) LBLAPS #4i i, % H D101
R LR i RE 2R AT 73 % i I 1 %, >R FH 7K % 30% &%
VeI 6 FEARFR, 23 iR T

BERIIATRITAFE  BXLBLWE.LBLAPS.LBLAP.
LBLAPS-WE & LBLAPS-30%AE ¥ T ¥, 7 7 FH 4
K 80% B\ 4l K | i 7K 2 30% & BE i fif e & L
(3 500 r-min”', 15 min), B{_F35 W, 28 0.22 pm flFL 38 fE
it €, Bl 43 LBLWE. LBLAPS.LBLAP.LBLAPS-WE
J2 LBLAPS-30%AE 12 5 VA ik

SRR AN 06 6 BV T e 2O R v A e 4
Tt AR R T S S By R R R A S Y e SO
3 K I 45 £ K I ACQUITY UPLC BEH C18 fh i
FE (100 mm x 2.1 mm, 1.7 pm), M 3EIH A 0.1% H R K
(A)- 2K (B); 1847 I} 18] 30 min, £ B ¥e A2 5 8 0~
2 min, 5%~6% B; 2~8 min, 6%~10% B; 8~12 min,
10%~12% B; 12~14 min, 12%~12.5% B; 14~18 min,
12.5%~15% B; 18~19 min, 15%~16% B; 19~23 min,
16%~30% B; 23~28 min, 30%~90% B; 28~29 min,
90%~5% B; 29~30 min, 5% B; Jit# » 0.40 mL-min;
FE#R N 30 °C, BEFE R 2 ul.

K H UPLC-TQ-MS 43 6t FE ik A At 1k it 7 v
AT Kk 2 RS 2P Ak RH
ACQUITY UPLC BHE Amide %4+ (100 mm x 2.1 mm,
1.7 pm); JishAH AN 0.1% FHEE KIS, B A N, BB
e 0~1 min, 10% A; 1~3 min, 10%~18% A; 3~6 min,
18%~20% A; 6~7.5 min, 20%~37.5% A; 7.5~9 min,
37.5%~10% A; 9~10 min, 10% A. £} 0.25 mL-min™,
FEWL N30 °C, HEFER 2 pl. R4k KRB E =
TUE (ESD) 1E & TR, k77 08 2 5 A
(MRM); &40 % 5 : 2 500 V; 1% % & 90 & 6
350 °C; AL IR : 350 °C; ¥/ U & 50 psi (1 psi ~
6.9 kPa); #ii /< &2 10 psi; CID < JE: 0.199 5 Pa.

EMIER R 130 R OKRRUIE SRR 7R 5 R S $R Ak
R EBENL 2 A 4L (Con, n = 10) AR 4] (Mod,
n=120), 3 FH BT & IR AT IEH, TR BR AT,
TEAR S — JE G VS D-2 ALFE VAT 10 mL kg J&E
5 A B IEE ST 50% D-2F LB 10 mL-kg™, TK
e 10% D-21 FURE A 7. it A% 3 () 453 ) 4 L Bt LB
3R BUOMLEE A N B R 1 0L o 7 R R FH AU
[ 7 R B AR 7 S R, JE AR 28 TR JE R BT K BR R R AT
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IR SETS AL K RSB 4% B IR Ak
TR M AR (R 1) X R OR BROUIR HEAT 4 20043 (K
ST B i A e 2, K AL ZE b 116 R R (Fer
IR R TP B A BE T 4 ) 2 bR AR 0 TR ik 17 450 B
HLor A 12 41, BB AL 40 (Mod, 9 H). B B B A 41
(ZYMT, 26.25 g-kg', 9 H). # 4c M /K 42 & 7 & 41
(LBLWE-H, 1.89 g-kg”', 9 F). #i 4l - 7K $2 15 71 & 41
(LBLWE-L, 0.63 g-kg™, 10 H) Myt - E T b3 s il =
41 (LBLAPS-H, 0.80 g-kg™, 10 H) A Ac iz v _E i A%
7 841 (LBLAPS-L, 0.268 g-kg™, 10 ) My H-EE 3T IT
VE B 4L (LBLAP-H, 1.15 g-kg”, 10 R My i i iz
VUK (LBLAP-L, 0.38 g-kg™', 10 H) Aifc i
UK Bl 77 =4 (LBLAPS-WE-H, 0.42 gkg”,
9 H) MAC M BE T _E I K R B RAIC R B 4 (LBLAPS-
WE-L, 0.14 g-kg', 10 H). ¥y i i B 51 3% 30% 4
i 5 i VR e ) & 41 (LBLAPS-30%AE-H, 0.306 g-kg”,
10 H) At Ac i B2 9T 137 30% 2. vk it v A 7)== 41
(LBLAPS-30%AE-L, 0.102 g-kg", 10 H). 4341 5 {5 1k
WOK K MG R G, ESRE B 42515 Ko

Table 1 Scoring stages of the crystalline lens in galactose-

induced cataract in rats

Cataract grade Level of opacity description Score
Clear lens with no vacuole 0
I Clear lens with < 3 vacuoles 1
I Clear lens with > 3 vacuoles 2
I Vacuoles enveloped the whole lens surface 3
v Incomplete lens opacity 4
\4 Total lens opacity 5

mRACERERAEGRE EEESE 16 KiF1L
4524, 52 77 TR M v R A 5 2RBRAT T i, R
ZH K B AR L R T e R A

HMARSE MERESE 28 (100 mgkeg') R
s 554K R, I8 3 30 kL S5 4 1t 7 53R R BCE 2 h,
FEOHLF (3 000 r'min, 4 °C) B0 15 min, B L2
IM3E J M3, —80 CUKAH LR AT, & 73 FFIET5(—80 °CUK A8
TRAF, 5 HRERTE A0 T 72 PBS HH VR A L2 BT % £
L, K R AR AR L TN EP 8 1 —-80 °CYRAF

FRRE BT AR IR LSRR IR BRI R I A
4% % T R [E 5E 24 h 5 IBKIR S, 3, TR,
U W S AR AL 4R TR

BRI £ 4 YRR B I SE B 7 P [ s v
Vo 75 B[] 52 1) K BRUHT B R BR VS A DU 25 BT T 5 4 IR
RECH, B 0.1 mol-L" % B8 2% #i' ¥k PB (pH 7.4) ¥ ¥k
3K, BEIR 15 min, 7853 8] € J5 HEAT LK B 0E AL

VL SV E LG

HEALIEFRAM  HL-80 CCUKAH PR A7 1 &otR 4 | i
T ST 2 R RE AR ALE 4 °CUKFR fif VR, R P B K f 2 v
5E SRR Ca?* L AR 2 SDH F5¥x, IfiLiE H NO A IL-6
fakx, AP AR NOLIL-6 J2 TNF-a #5645, 2 B3R5 & 1 9
SE AR . R AR AR SR I A R AR e CAT B GSH
fa b, I3 & SOD.MDA & GSH & 4%, I i &7 ALT.
AST. SOD. MDA } GSH %8 #x, Z I8 i 55 & i Bl 2
BAE .

I 3% X% BF Bt 4% AN RO 1) &

MARFEAR B FEASTE 4 CUKH R, K %)
I 100 pL FEAS 5 300 pL ¥4 2 5 i e TR 4 90 s, 0K L
& 30 min, 13 000 r-min™ (4 °C) &> 15 min, JIIEE A,
W B35 B0k 4, ¥ TV 7, ORAE T30 °CUKAH, HEFE
BT 50% ¥ 2 1% 150 uL &2 %, #& %J, 13 000 r-min’
(4 °C) B> 15 min, BU_EiE#ERE

FEREREA A7 B IR 2 21T 4 °CUKAR MR R,
HURE A 29 100 mg, 0 800 pL 2. /i, 60 Hz 78 43 51 %
2%, B% 60 s, 13 000 r-min” (4 °C) 20> 15 min, B
TH B QWS TR, IRAF T =30 °CUKAa, HERERTH
50% % £ JiE 300 uL & ¥, i e R ), 13 000 rmin’!
(4 °C) B> 15 min, BB HERE .

QCFEA 3 T HL bk 5295 15 00 5 14 AL 25 8 JHF
B RREA % 20 pL, WIS S HERE .

R R 1

itk 24 K Electrospray ionozation & T-J& 1E
PRl B, BB AR KRR B R
(120 °C). hlf % fiE & (20~50 eV). i B 314 u [ (m/z
100~1 000). B4 & (3 000 V) HEFLHE £ (30 V).
ZHCHEE (2.0 V) HEFLSIE (50 L-h) JBE RIS &
(600 L-h"y it ¥ 71 15 FE (350 °C) F il 7] (0.3 ). A
R B 18] (0.02 s)o 1% 554 B S AR N &S, f# FH MassLynx
B R BB S -

o i & fF % A Waters ACQUITY UPLC
BEH C18 (100 mm x 2.1 mm, 1.7 pm); ¥ 35 °C; ¥
SRR FE e 454 0~5 min, 95%~70% A; 5~12 min,
70%~30% A; 12~16 min, 30%~20% A; 16~ 17 min,
20%~5% A; 17~18 min, 5% A; 18~19 min, 5%~
95% A; 19~20 min, 95% A, H: i A4 0.1% FER K,
BN ZE; Wi#: 0.4 mL-min; #EFERE: 2 pl.

HYFXLWHKITFAIE @i GraphPad Prism
10.1.2 B A BEAT i1t 27 20 M, 2 4H 18] EL K FH one-way
ANOVA 73 #T, 5K & J5 2 /0 At Ab B i $ 4 & 0 IE 35
S A S, BLP < 0.05 0 2 3 B g% L.

mMETRFERHFEZHELES 2 XH
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Masslynx V4.2 TAF 3l (35 & Waters A &) Xt K15 3
(0 T P 3 AT 0 4 ORI T e, 75 38 K B Ifm S % i
A & T B R R R B IR itk ] (TIC). #
%21 JE 4R S R PE S O\ Progensis QI (35 [E Waters 22
) B AT NS 5, AR N S A — AR AL B, Ab B S %L
PEAN SIMCA BAF (A 14.0, 3 $1) JEAT e /)y —Tfe
FI 3] 4 B (PLS-DA) A 1E 52 i 5 /I — 3¢ 4 53] 43 #r
(OPLS-DA). i ik H R 45 5 VIP > 1 HIPl > 0.05 1)
Z AR . XF Con 4H K Mod 4H ) U& T A7 R
SPSS26 ¥ AT AT ¢ K e AR 2 Hkar 16 40 A, i i A 56
W EH 2 (R T A R 75 B S M 22 okt — 2D ik B
ER 2R, BERNP<005 EFGRIMEE L.
E N AR 4 %04 FE (HMDB, http://www.hmdb.ca/) %
AR 7 BT 4 22 (http://www. metaboanalyst. ca/) H i3t
AT e 20 3 HH 1 22 e AR T 1) 5 s DL R H T e AR &
ZHIHE o

R
1 EEIE B ERARZELR TS ENE

LBLWE 73 % 4 40.37%. LBLWE 1 1= 8 &4 3%
M 25 Ty B 2 B AR IR 2R A Ay, R BB B &
24.63 mg-g’, MMy IR &/ 19.20 mg-g”, F A HE
T 771 mg-g' 1l 2y -3-0- 25 F i 0.57 mg-g' &%
JR % 8.99 mg-g”\ BT 4k Ji R 4.60 mg-g' K B 4k IR R
5.02 mg-g'; AW K BN SR, & =ik
49.56 mg-g'.

LBLAPS }2 LBLAP 15253 7128 17.13% /% 24.48%.
LBLAPS 1 3 B 545 38 [ 28 By R 28 I AR s i 4
Horp SOEEEA S R 38.87 mg-g!, MR & 5 29.65 mg g,
T AT 35.25 mg-g'. 1l 28y -3-0- 2 & B
2.02mg-g' EJRIER 13.13 mg-g"'  Hr & R L 7.33 mg-g”!
M BR 2k IR T2 9.93 mg-g; A= Wpms S i o) 32 B i SE B
HVER LR, 25 &5 ) N 40.45 F10.27 mg-g”'; LBLAP
B, P B SRS BN 116.4 mg-g”,
IRYEZ 58N 64.62 mg-g ',

LBLAPS-WE & LBLAPS-30%AE 15 3 4> %] N
8.97% & 6.53%. LBLAPS-WE =& % 5§ 43 N it 32 B Al
A B, & & 4 ) N 80.24 A1 1.21 mg-g”; LBLAPS-
30%AE F Z 5 A B 2 R By IR 28 A 4, G R R B
& 193.01 mg'g', MR Y & 12516 mgg', FEAE
P 55.10 mgeg I Ay -3-0-ZE A/ 1.77 mg-g
xR 1% 36.96 mg-g'\ B4R IR 12.62 mg-g' K a4k R
122549 mg-g's
2 ERRACR M E B RIS

WE1A Fs, 25 AR R R IR 55 HOE i, 1B

FUZH KR SR AR B 52 AR ol SRR A A L, LBL %
KA R AL KRR E P R I R 22 %, H LBLWE-
H J¢ LBLAPS-30%AE-H R W 35, A5 38 & th I =
W, HaR AR m O &, R IR T k. X %2 K
B AR PR A VR R B R AT VR 1, S5 R an 1B, BT
GO N ALl S E W Rt R N N N L i IS
5 (P <0.000 1); 51784 K RAH LG, LBL % M%7 &
25 24 2H KBS DR AR 1) VR ek 55 4 88 I 3 PR AR (P < 0.05),
b L LBLWE-H }2 LBLAPS-30%AE-H % 3 fix ¥ &
(P<0.000 1),
3 BRAEEAFEALRFIESZ HE 26
30 BRAEFEXEFRETH WEROLRNE
LC 7w, 25 ALK R i R T 28 X3l e 4 o B 2
YIRS Y, YA IEF HES, TS 2MIETE; B
RO ZH K BR i DR A I 9 X I B AR v, b R A i 25 4 2%
L, TEASASKUIN, HeZ 6 5, &85 bR 4B ) 3% 2 5 i
AT, bR L S 240 B A PR b K, A7 AE 50 7 28 1t 4t
R, ¥R B AL, SRR E, SRR LT 4E
fig, B % W] Il Morgagnian /N Bk ; ZYMT. LBLWE-L.
LBLAPS-L.LBLAP-H }% LBLAPS-30%AE-L.H %} [
P B KB IR A b B 4 B 5 4 e S HE S 3R L I G
AR B S, (LTI AEAE AR A4 21 48 9 i
32 EHRHAEEXEBRETWK WEID, FH4K
B AR R AR S B X3 R A B HE S A Y, U A AR, A
Y 2V R B AL ZH KRR il R AR S5 2 X 3 AR A B
B2 4 0 1) 2T 24 240 P sk 9 Ak 4 B 2 ELHE B, AT 4 A
Wr 24 (% fi#; ZYMT.LBLWE-H.LBLAPS-L.LBLAP-L.
LBLAP-H. LBLAPS-WE-H & LBLAPS-30%AE-L. H
HR R4 ZMMH S %A 7, 1558 7RG
33 BFRERIBETM KRR EE e ss R 1E
Fine 2 AR S E W, 4R ARSI, R W
JIE 7 78 P 5 A 2R 2 A o e K R LT DL/ R T A4 A KRR
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Figure 1 Lens opacity in cataracted rats treated with Lycium barbarum leaves and damage of cataracted rat in lens and liver. A: Pictures of
lens opacity; B: The score of lens opacity in cataract rats after 15 days of treatment. n = 6, mean + SD; C: H&E staining in the anterior
capsule region (x200); D: H&E staining in the posterior capsule region (x200); E: H&E staining in liver (x200); F: Transmission electron
microscopy observation of fiber cell changes in lens (x2 500). P < 0.000 1 vs Con; P < 0.05, "P<0.01, P <0.001, "™ P <0.000 1 vs Mod;
Con: Control group; Mod: Model group; ZYMT: Zhangyanming tablet; LBLWE-L and H (WE-L and H): Low and high dose group of water
extract of Lycium barbarum leaves; LBLAPS-L and H (APS-L and H): Low and high dose group of alcohol precipitation supernatant fraction

wkk

of Lycium barbarum leaves; LBLAP-L and H (AP-L and H): Low and high dose group of alcohol precipitation fraction of Lycium barbarum
leaves; LBLAPS-WE-L and H (APS-WE-L and H): Low and high dose group of water elution of alcohol precipitation supernatant fraction;
LBLAPS-30%AE-L and H (APS-30%AE-L and H): Low and high dose group of 30% alcohol elution of alcohol precipitation supernatant

fraction
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Figure 2 The effects of Lycium barbarum leaves in lens and serum of cataract rats. A: CAT; B: GSH; C: AR; D: SDH; E: Ca’; A-E in
lens. F: GSH; G: MDA; H: SOD; I: IL-6; J: NO; F-J in serum. n = 6, mean + SD. “P < 0.05, P < 0.01, P < 0.001, P < 0.000 1 vs Con;
“P<0.05 "P<0.01, "P<0.001, P <0.000 1 vs Mod. CAT: Catalase; GSH: Glutathione; AR: Aldose reductase; SDH: Sorbitol dehydro-

genase; Ca’": Calcium ion; MDA: Malonaldehyde; SOD: Superoxide dismutase; IL-6: Interleukin- 6; NO: Nitric oxide
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Figure 3 The effects of Lycium barbarum leaves in liver tissue of cataract rats. A: GSH; B: MDA; C: SOD; D: ALT; E: AST; F: IL-6; G:

NO; H: TNF-a. n = 6, mean + SD. P < 0.01, "P < 0.001, "™ P < 0.000 1 vs Con; "P < 0.05, "P < 0.01, ™" P < 0.001,

ok

P <0.0001 vs

Mod. ALT: Alaninetransaminase; AST: Aspartate aminotransferase; TNF-a: Tumor necrosis factor a
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Table 2 Potential biomarkers in plasma and liver of galactose cataract rats. “Model group vs control group; P*: Plasma, L": Liver tissue;

‘The common metabolite in plasma under different ion modes; “The common metabolite in plasma and liver tissue

No. RT/min Mass (m/z) Metabolite Trend® ESI mode HMDB P/L®
1 0.87 203.052 7 L-Sorbose | + HMDBO0001266 P
2 7.31 246.243 1 Myristic acid | + HMDB0000806 P
3 8.92 274.274 3 Palmitic acid 1 + HMDB0000220 P
4 9.03 318.300 6 2-Hydroxystearic acid ! + HMDB0062549 P
5 10.40 302.305 7 Stearic acid® ! + HMDB0000827 P
6 11.74 184.073 6 4-Trimethylammoniobutanoic acid ! + HMDBO0001161 P
7 18.06 327.078 7 N-Acetylaspartylglutamic acid ! + HMDBO0001067 P
8 18.91 3383422 Thromboxane 1 + HMDB0003208 P
9 5.85 512.268 4 Sulfolithocholylglycine’ 1 - HMDB0002639 P

10 12.42 583.3362 Thioperamide } - HMDBO0259023 P
11 13.81 283.263 2 Stearic acid® ) - HMDBO0000827 P
12 16.46 329.247 6 Docosapentaenoic acid 1 - HMDB0006528 P
13 17.56 337.183 3 4-oxo-Retinoic acid ! + HMDB0006285 L
14 5.93 512.267 8 Sulfolithocholylglycine’ 1 - HMDBO0002639 L
15 6.71 498.288 0 Taurochenodesoxycholic acid 1 - HMDB0000951 L
16 14.32 301.216 4 Retinyl ester 1 - HMDB0003598 L
17 15.65 303.2322 Arachidonic acid | - HMDBO0001043 L
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Figure 4 Total ion current chromatograms, PLS-DA, OPLS-DA, S-plot and 200 permutation test plots in positive mode and negative mode
from plasma and liver. A: Total ion current chromatograms; 1 and 2 from plasma; 3 and 4 from liver; 1 and 3 for positive ion mode; 2 and 4
for negative ion mode. B1-B4: PLS-DA score plots; C1-C4: OPLS-DA score plots; D1-D4: S-plot; E1-E4: 200 permutation test plots. B1-
E4 from control group and model group; B1, B2, C1, C2, D1, D2, El, E2 from plasma; B3, B4, C3, C4, D3, D4, E3, E4 from liver; B1, B3,
Cl1, C3, D1, D3, El, E3 for positive ion mode; B2, B4, C2, C4, D2, D4, E2, E4 for negative ion mode (n = 6)
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Figure 5 Relative peak areas in different ion patterns in plasma and liver and metabolic pathway analysis. A: Stearic acid; B: 2-Hydroxys-

tearic acid; C: N-Acetylaspartylglutamic acid; D: Palmitic acid; E: Thromboxane. A-E in positive ion patterns in plasma. F: Stearic acid; G:

Docosapentaenoic acid; H: Sulfolithocholylglycine; I: Thioperamide. F-1 in negative ion patterns in plasma; J: Retinyl ester in negative ion

patterns in liver. K: Metabolic pathways involved in all differential metabolites in plasma and liver of cataract rats; L: Metabolic pathways

associated with the therapeutic effects exerted by various chemical fractions of LBL. a: Retinol metabolism; b: Arachidonic acid metabo-

lism. n = 6, mean + SD. *P < 0.05, *P < 0.01, **P < 0.000 1 vs Con; "P < 0.05, "P < 0.01,
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