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Abstract: Objective To investigate the protective effect of Huangqi Chifeng Tang on endothelial cell injury and its mechanism based
on metabolomics. Methods An in vitro endothelial cell injury model was established by ox-LDL induced mouse brain endothelial
bEnd.3 cells. bEnd.3 cells were randomly divided into control group, model group and Huangqi Chifeng Tang low, medium, and high
dose groups. Cell counting Kit-8 (CCK-8) was used to detect the effects of different concentrations of ox LDL and Huangqi Chifeng
Tang on bEnd.3 cell viability. Oil red O staining was used to evaluate the intracellular lipid accumulation in bEnd.3 cells. Enzyme-
linked immunosorbent assay (ELISA) was used to detect the levels of total cholesterol (TC), free cholesterol (FC), cholesterol esters
(CE), interleukin-1p (IL-1B), IL-6, tumor necrosis factor-o. (TNF-a), intercellular adhesion molecule-1 (ICAM-1), and vascular cell
adhesion molecule-1 (VCAM-1) in bEnd.3 cells, as well as CE/TC. Non-targeted metabolomics analysis of the metabolite profile of

bEnd.3 cells to identify and screen differential metabolites related to endothelial injury, in order to explore the metabolic pathways and
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potential mechanisms of Huangqi Chifeng Tang in protecting endothelial injury. Results CCK-8 determined 50 pg/mL as the modeling
concentration for ox-LDL, and 50, 100, and 200 pg/mL were the low, medium, and high dose of Huangqi Chifeng Tang intervention in
bEnd.3 cells. Compared with the modal group, Huangqi Chifeng Tang can effectively improve the foam degree of bEnd.3 cells, and
significantly reduced the accumulation of lipid droplets. Compared with the modal group, the levels of TC, CE, and TNF-a were
significantly decreased in each dose group of Huangqi Chifeng Tang (P < 0.05, 0.01), the levels of FC, IL-6, VCAM-1, and CE/TC
were significantly decreased in the middle and high dose groups of Huangqi Chifeng Tang (P < 0.05, 0.01), and the levels of IL-1p and
ICAM-1 were significantly decreased in the high dose group of Huangqi Chifeng Tang (P < 0.05, 0.01). Metabolomics results showed
that a total of 15 differential metabolites were identified, including 5-hydroxyindolealdehyde, homocysteine, arachidonic acid,
sphingosine-1-phosphate, phenylpyruvic acid, glutathione, oxidized glutathione and L-Phosphoarginine, mainly enriched in metabolic
pathways such as glutathione metabolism, niacin and nicotinamide metabolism, phenylalanine metabolism, cysteine and methionine
metabolism. Conclusion Huangqi Chifeng Tang can effectively improve endothelial cell damage, inhibit ox-LDL induced lipid
accumulation, inflammatory factors, and adhesion molecule expression in bEnd. 3 cells. Its mechanism may be related to regulating
the metabolic function of damaged endothelial cells and regulating the metabolism of intracellular amino acids and other substances.
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metabolomics

Sk AERELL (AS) & —Ph & A= 15 B bk P s
(NS 1t 28 I PR, JFE R W SR 38 5 e T o AR
ZALZEAE TR M P B 4 T g B A R IfL A 980 5] S
(=20, I8 P B A BEL L I 252 m 1 i 2 1 A 4
HEN L BE 1) 5 — B BE R, AR5 K AS 1) 2 A
KB ER IR BN R 2, AHE M P R 40 B I 28 v
ORI B RS, 0T T 445 I R 2 A IR I A0
IR HEEPL, S RS E BB, M B2
Gy RAENR BRI . A% A M S . U4 . it
BRI AR S A RL B R, 11T 5 R JE, I3 N RZ
(1) B o YU AR 5 280 B 149 28 R 40 I T R o 26 4, A2
33 P A AT G A R TR R P TR ) 3 B R KL
GRIRTT RERE « DR R 55 & 7 ), e R T
BREFEMEDR (ERSED), HER. R
BT A 3 WRZGA RS, THAE 2 AN 3 AL o AR
FRZH HTHA SR AR MR N BT AS 25 B4 F AL
HEAT T IR B FE0-0), R B AR R TE AR A1 52 45
P Bz 40 LR AR FH AR B . AT T I8 Ak A S
g r T EMARHEENEE A (ox-LDL) #HSFM N
B A AR A A AL, AT B AU 2 2 1) A FE AR T 3
BEAR KA DR P B 20 B R A SGHILTL, A s B L)
AT 55 B9 5 i ) S Aith o
1 ##

1.1 4HEakk

/N BRI A5 P B2 bEnd.3 44 R 2 T (L
) EWMEARBGERAR, 54 iCell-m009,
2 1 g BN FHAE AR PR A BT 4 PR s 5
B ER

1.2 ik

B AN APT R AR (S 5 2
20220527, 20220520, 20220515, BRITIE4 2
WAHRAFD; ox-LDL (185 YB-002, J 28y
VIR R AT dif 307 &-8 (CCK-8, 1%
5 C0038, HuRAEVIHEARAMRANT]D; LIHE EE
(TC). WS HEEE (FC) FHEEERE (CE) k4
P RS (ELISA) 7fl& (7°5 ml037202.
ml037374. ml037158, GBI R H R A
"D A FR-1p (L-1) IL-6+ HIRIRFER T-a
(TNF-a). 4HfRIEZF57-1 ACAM-1) 40
FM > T-1 (VCAM-1) ELISA #F& (%5
ml098416. ml098430. mIC50536-1. ml002280 .
ml002068, FifFEgIC AR A RAFD; ML O B¢
RFE (575 C0158S, R RAEMFAGIRA
7 ); Dulbecco's i R 15 7% (DMEM, %5
C11995500BT, 25 Gibco AH]); 0.25%fHEEF (F%
5 C3530-0500, EEFEECH/RBHEAFD; G4
My (FBS, %5 04-002-1A, i VivaCell A#]);
HE R - BEHRIEW (585 15070063, % [EFEE K
HREHEAFD.
1.3 {435

M200pro Z4MgFR1C (it Tecan A 7] ); KDC-
160HR A4 B DHL (R BT B A BR A D5
AcquityTM UPLC ¥R AH 154 (3E[H Waters A ] );
Synapt G2-Si Ui/ #r &4t (L HE Waters A ] );
LUC-15-00269 2440 i+ 24 (5 [ LUNA-ITA W] ;5
BB150 24 CO, #5774 (£ E R CH/RBHE A F]D;



. 4G - Ea0BE 1 2025FE1 8

AR E bl

Drugs & Clinic Vol. 40 No.1 January 2025

JYO92-11N HUE 7 i 40 B A AN C 08 Z AR
B ERATD; Life EVOS FL Auto %Y H1 7 S fads
(£ E IR KRB AT .

2 7k
2.1 Y&

P10 13 1 2 IR L IR S L 7R AT
B A3 AR 2GR, BT AR UREIRE 10%)
R Th JE IR 3 Ik, &R 1.5h, & 3F 3 IRIIE
o VEMIRAR FE AT AR T8, SR G IAFAE—20 C.,
BRI KA KRR 37.78%. A UREZH Hif
WEd R g L, KA N ERE . AT
BT AEE AR WAL BERRE.
WATE 2 B H 10 7 0 3 B 7 K R AT T 4
HI0Y, @I AR 5T BRI K AN R A AT 8 S AR R
TR ARPE, SMEE R E SRR A, B
SRR AR, BORIEERIAT, &K AHEE 5.0%
(3 B AR KA R TR R T fE 2R3 B T,
% PR BOCK TR IS I B8 S IR R R T RV R AE
DMEM 5ea37edEd, VKA 10 min, i 0.22 pm
TFLIERE, 145 E 25 50+ 100+ 200 400 pg/mL #
AR R -

ox-LDL ¥R Il & LRI N, HHRIAK
2.0 mg/mL [f] ox-LDL £} 5 DMEM e 25577 5 78
3IR5T, 1T 0.22 pm TUFLIERE, 45K 25 50, 754
100 pg/mL ox-LDL & -
22 YHpEEFSER

bEnd.3 4IAAEANTEA 10%H KT FBS F 1%75
BB RIRATE DMEM H1: 9%, B T8 H 5% COs.
37 CHIAMMpEEFRAE T . e8I E M 22N
90%I 14T . 5B BB T WA A K2 85% /%
Filf, S EDTA B 0.25% 0 [HREGIEAT 41 i 7
b, G AT B AR AR R 56 4 L va B N 56 42 15 77 4
ZbWAk, RIEMAAERIRSR 1 2801 D3 [tk
B AT ARG 77
2.3 CCK-8 JE#N ZmAa5E S

{ifi FEI RS 6 bEnd.3 415 25 O S SE4T Y, 7
I 15 77 22 E B A i ) 2 40 iR B3 - bEnd.3 4HIf iR
BRI 4 X 104N FLIE B S8R T 96 FLIM4H
MuksFeti hIE BT 37 CIEERFRMEIE 24 ho @
it CCK-8 171 & 73 77 I 5E B ¥ 7R Wi A ox-LDL (1)
AT IKRE . LA 25, 50, 100, 200,
400 pg/mL B B8 KAWL 7 liFE 124 24, 48,
B B AL SHERTSCER OTIES, LI 25,

50+ 75+ 100 pg/mL ox-LDL ¥&#, 75l E 12. 24,
48h, HWETIL. YT R G, FILImA
10 uL CCK-8 VAW, BEJSHE 96 FLARBEIES 7746 i
H 1 ho ffFH 2 D) ReRgAR OGN 5 7E 450 nm AL FIOE
JE (A4 fh.

MAIEIT= (A swe—A 51 | (A sm—A e
2.4 ox-LDL FS A K M= B A 32 S

bEnd.3 4HAEBENL /3 Xt HRAL . BRI iR
KG. W mlEH . B EA K bEnd.3 28
FVR R DL 1X 100 ANFLIE R T 6 FLAH ks
FERH, TERPEREFE 24 h S5 o X IR ek R 2t
HAHIIR 50 pg/mL ox-LDL 3 AR 4 P B2 41 il
AL, DL bEnd.3 4liffiHh TC. FC #1 CE /K-F-&
EET R HIWOEAE R . B ERAARGHLEIN ox-
LDL 5 ¥ 17 R EF 0 N 0T 2 53 58 3R BE 1 3 B 7 I
W, LR E 24 h JE AT S SR .
25 ML 0%t

WA 6 B0 K0T bEnd.3 4 LL 2 X 105 AN/4L
(15 BE 3B 218 R0 T 24 LR, & 37 'C. 5% CO;
L LR FEARAE L RS % 24 h J5 B s 7R 5. T
SEN A I MR IR, IR Eh il (PBS) iF
Ve 2 s M 4 %% RHEZEREE 20 min. 7
e, FH PBSIEHE 2 X, HOA Triton-100, #E 20
min. ¥4, F PBS M. MMAFABENREE 20 s.
TIGHTBC B U ITMAT O Yetaill, FRE Y 15 min. 77
FREM, N 60% 57 A BERHBE LA 2B AR N QL i
JE N PBS i %E, B T B
2.6 ARAAASRANEEEER S ENE

W AR AE K 1) bEnd.3 40 LA 1 X 108 AN/AL
()2 FEI ST 6 fLRkh, %37 'C. 5% CO2 1
Y M3 IR A IS N 55 24 h R AT, T
Mg G, FimREFRit G g RITsE, widukin
BB, 4 CLL 1000 r/min B0y (B0
£ 8 cm) 10 min K PRBRFLAEAVINE LERE T
UK BRI . SRF ELISA 75 &AM %41 bEnd.3 4f
Jfirf TC. CE il FC /K°F- 3115 CE/TC.
2.7 MRAKMANFMETSENE

W AR A K 1) bEnd.3 40 LA 1 X 108 A4N/AL
(5% BERB) SR T 6 FLARH, %37 C. 5% CO2 |
Y M3 FR A IS N 5R 24 h JE T . B 2.6
T 45 A0 BRI 4 2 M i, KA ELISA ) &k
4540 bEnd.3 40 IL-1B IL-6. TNF-o. ICAM-1
A VCAM-1 /K.



FEAEFE1H 202581 A AKHEWwLH%AE  Drugs & Clinic Vol. 40 No.1 January 2025 <47 -

2.8 bEnd.3 X IHEZ THT R 1 REEREERIZRF

2.8.1 FESLEIZ BEnd.3 ZHLL 12X 106 N/FLIER Table 1 Mobile phase gradient elution program
FE ST 6 FLF, % 37 C. 5% CO» (141 U B A EL i t/min

R FRFEIE R TR 24 h JEFE A 9R3E, 12 IR 95% A 0~0.5

M, BRHNBE ARG TR (200 ng/mL) 23 95%~65% A 0.5~5

ITFHL BH S AMFEAR, fERFRENE 240 )5, 7 65%~45% A 5~8

Hud g s, MILIIAN 4 CHiIA M PBS B phsc 41 45%~2% A 8~10

Mok 2 k. AREW 6 FLIRFER 2K L, 6 FLARJK 29%~95% A 10~12

T F A BV K AHHE 1 mino B FLINA T4 1) 80% 95% A 12~15

B - KV (4 0 1250), A 40 B &) 7 %) H 40 A
TR A B B O R, BN 250 uL 80%
FREE RISV e 6 FLAR & - A M aall . SRR AT
#JE 1 min, 4 ‘CF 12 000 r/min &0 (B0 217
8 cm) 10 min, AYHL [ 200 pL JEid 0.22 pm #5L
TEIEL S5 W A% R A AT TR dAT B, R BiER
2 F B LB T IRAE T80 CHR M

282 il &4 KA Waters ACQUITY UPLC
HSS T3 it (2.1 mmX 100 mm, 1.8 pm), 3N
F: A K (5 01%FR), B NLKE. PelibirERE
PR 1. HEREARIRE: 4°C; FERMGIRE: 4°C;
HEFERE ¢ 3 plo 3 FHC & N #A s 55 2 IR (ESD
(1) Q-Exactive Plus PURAT = 732 BTAY, FEIE SR ES
TR N AT REE T o« REETEHE m/z 50~1 500 EST*
5 ESI#E R W% HUE 537128 3 5004 3 000 V, it
TEFARE 350 °C, BV RS & 700 L/he

283 FE LS 0 M SRR JE 46 BE A
Progenesis QI #XF#HAT /AT AL B, RO HGFEL IR o
WS E . FAY . IREES RS HE. W LLXERE—1k .
FIF B BE 72 (HMDB), 3 TAE IR m/z.
T BORIEAS = A A AT A I E S E R
FIH EZinfo 2.0 AT E 08 (PCA) Fl

BN IRHH M (PLS-DA), WLEERE S a1 4
MR RE GRS, RALZERYEEE
(VIP) >1 1 P<<0.05 MG ACE I ISR 2R
VbR EY) . BT MetaboAnalyst 6.0 Z4f 22X B 45 7€
(1) 22 AR AT AR R A & R 44T
29 GEitFE o

% F} Graph Pad Prism 9.5 43647 45047
Bl CLOP I £ hrdE RN . SRR R 7 250
PRGN AH 5 SR B0 4 2 W) (1) 22 5, Kruskal-Wallis
56 T {4 v 200 B A T 2H 2 000 1 43 #r . 24 P<<0.05
i, WHZERE G E L
3 #R
3.1 ox-LDL %f bEnd.3 A% 18950

xR AIEE, 25, 50 75+ 100 pg/mL ox-LDL
T 12 h J5 bEnd.3 40MIAFIE R LR ST
il 24 h i, ox-LDL FigiREEAR] 75 pg/mL J5,
bEnd.3 413 /7 53 B (P<<0.05. 0.01); 4T
48 h Itf, ox-LDL J5i 8K JE 1% £ 50 pg/mL /&, bEnd.3
YHMLE S BEEL (P<0.01). B, G852k
% 24 h NIEREE, 50 pg/mL A ox-LDL iRk
FE, W% 2.

# 2 ox-LDL %I bEnd.3 #Hf5E M (X+s, n=3)
Table 2 Effect of ox-LDL on viability of bEnd. 3 cells (X+s,n=3)

2H 5 FERE/(ug-mL™) A%
12h 24h 48 h

X i 0 100.00+1.74 100.00+2.80 100.00+2.17

ox-LDL 25 98.93+2.43 102.59+2.69 96.25+3.28
50 101.28+2.39 99.57+1.44 91.79+2.23*
75 99.65+2.46 93.74+3.6" 77.21+£3.72*
100 98.75+1.04 84.21+4.22™ 60.73+4.23"

x4, *P<0.05 **P<0.01.

"P<0.05 "P<0.01 vs control group.
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*3 ARFNAI bEnd.3 ETENHIFME (X£s, n=3)
Table 3 Effect of Huangqi Chifeng Tang on viability of bEnd.3 cells (Xt s,n=3 )

415 I I (g L) el
12h 24h 48 h
i 0 100.0041.87 100.0041.90 100.00+=2.88
Ep N 25 101.09+1.59 99.71+1.88 104.25+1.52
50 99.50+2.16 102.2542.09 98.58+1.69
100 102.26%+1.76 98.79+2.48 99.63+2.15
200 99.78+2.93 99.21+1.06 87.05+3.74"
400 98.341+3.39 94.52+2.19" 75.77+3.43"

5XP R4 "P<<0.05  'P<<0.01,
*P<0.05 "P<0.01 vs control group.
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Fig. 1 Oil red O staining (x100 )

x4 AKFRRAN bEnd.3 BRAERZENFME (Xts, n=3)
Table 4 Effect of Huangqi Chifeng Tang on intracellular lipid content of bEnd. 3 cells (X £s,n=3)

HICARNZ 50 pgmL™! IR 100 pgmL™! BEEEFRAZ 200 pg-mL!

2H ) #&/(ug-mL™") TC/(mmol-g™' prot) FC/(mmol-g™! prot) CE/(mmol-g' prot) CE/TC/%
Xof R — 0.180.02 0.10+0.01 0.07£0.01 43.0842.65
B — 0.86%0.03" 0.41£0.02" 0.44£0.03* 51.27+2.41*
LY 50 0.714£0.05% 0.3740.02 0.3340.02" 46.94+1.97
100 0.52+0.04% 0.32+0.01% 0.23+0.02% 41.2142.33%
200 0.41+0.02% 0.25+0.03% 0.17£0.02% 39.54+1.69%

x4l tbii: P<0.01; SHAALE: *P<0.01.

*P < 0.01 vs control group; *P < 0.01 vs model group.
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3.5 FEEFRXIAXT bEnd.3 AR5 E T FIFaH
S FIKFEHIF N

L5t A LR, FEAILH bEnd.3 4R % KT
IL-1B. IL-6. TNF-a F1%iFff 7>+ ICAM-1. VCAM-
1 AKCPFEZETHE (P<0.01); HERALL, HEHRX

%S5

D4 bEnd.3 40 IL-1B A1 ICAM-1 /K- 5.2
BEAK (P<<0.05. 0.01), FHEAKZF . mAlEH
bEnd.3 4 IL-6 A1 VCAM-1 /KFEZFHFFEK (P<
0.05. 0.01), FE /R A7 %71 2H bEnd.3 Hiffl TNF-
o KFEZE TR (P<0.01), W#ES5.

HETRXATS bEnd.3 2R M E FRFM S FRFRHZE (X£s, n=3)

Table 5 Effect of Huangqi Chifeng Tang on content of inflammatory factors and adhesion molecules in bEnd. 3 cells (X £ s,n=3 )

205 FlE/(ug'mL™) IL-1B/(pgmL™) IL-6/(pgmL™") TNF-o/(pgmL™) ICAM-1/(ngmL™") VCAM-1/(ng'mL™")
X IR — 37.65+4.46 103.39£7.55  62.01+4.80 34.90+4.13 31.85+4.20
it — 82.31£5.68"  188.03+9.24"™ 167.224+12.53*  65.33+5.00"" 67.53+6.63"
HERRG 50 74.31+5.90 173.668.81  108.99+9 .43 60.29+5.86 62.04+4.93
100 72.27+6.13 150.79£7.76"  91.4748.06" 57.47+4.52 56.3515.08"
200 64.28+4.83%  147.05£7.90" 89.59+8.54% 51.73+4.34% 48.26+4.45"

HXTHAE: P<0.01; SEAANE: *P<0.05 *#P<0.01.
*P<0.01 vs control group; *P < 0.05 *#*P <0.01 vs model group.
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Table 6 Table of differential metabolites

T BT (MCIEY) (&5 VIP m/z  NCvsox-LDL HQCFT vs ox-LDL

1 iE S5-Ik 2 C10HsNO2 4.89153 176.0722 \2 0
2 iE EFARR C16H3202 249446 274.2757 \2 0
3 iE 1T T A 2 e C1sH4oNOsP 1.20506 399.308 5 0 \
4 iE 1o DY I IR C20H4002 1.28950 330.3375 0 \
5 iE 3-F3E 4 e CoHoNO» 2.596 55 146.0613 \2 0
6 iE EFAAR H304P 1.45280 98.9854 \2 0
7 iE REE N B IR CoHs03 339443 165.055 8 0 \)
8 iE LIk .1 C4HeO3 527274 120.0822 2 0
9 Ui 5] W 2,12 C10HoNO; 4.89153 176.0722 2 0

10 il AT K C20H:NgO12S2 142536 611.146 3 0 \)

11 il JHBERG IR S — R H R C2H2oN7017Ps"  1.390 54 789.083 1 0 \)

12 il EEEE S RN C4HoNO2S 1.023 53 269.064 3 0 \)

13 il LT PRS2 2 CsHi5N4OsP 523999 299.0752 0 \)

14 il TR AL IR CuH1sNOoP 1.405 56 336.050 9 2 0

15 il BHH K CioHi7N306S ~ 3.918 56 306.069 1 2 0
bRy e B
{: downward; 7 increase.
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FERRZ AN 25 5 DI A PR, {2 AS B
BRI BER o AR BB AR 5 i 45112
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B N 2 0 R0 JE ] st ), 2 5 B H T AR
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BT IR B SRS 5 s BB ox-LDL. ox-
LDL ANPRAI B E . JIH [T B AR A a2 Bl I [ B e
21545 CE MR R, CE K LIR30
A7, JET Al P B ST 107 2% SORIEL A 4 i (1) T
R4, S EGR BRI AN AR 2 H AT A iz L
IR AN BN, (HE3ST b, IR ) B R

I E TE R Z AR KRR TR B WA IR,
THPEHRIE R US-10), iU RE (1) P R 4T A2 3 o
B SR ELRZ A4, $15T ox-LDL It HURI%:
AR FIOTY, S5 B0 A4 I P R 4B X ox-
LDL [fiBiE M350, 580 B 4 AR 2R R R 2 (1)
e, BEMFEAL AR, X RN A AS
RIFVIIARI DS RS0, b Ak, ox-LDL #75 M J5
SR — BBV IREE 5@, Rk KRR T
TP R B DR () s 200 DRIk, 0561 P 2 4 i st
ox-LDL MU A, o N R 45347, AT RexS
T AS IR RICHELL, NP AS 1)
POMLIRANMDT V5 E ST B R AW FLIEIE 50 pg/mL
ox-LDL 5% bEnd.3 4H A4 Py 57 40 i d A 1S 2
AL O Yot BN . RMER T AR 4
TR 5 SRR T B A A %8 Y 2 4 A £ ) A
M, FEEEREAE S0, VRPN T 8 ARG
#I%] bEnd.3 A BRIEHAR AR H A AR, s 8L
T 97 B A ) A
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o RR AR B Rk, IF BRI B R R 7R =
WAGAEIT D o 5% FEZHAR EE, A8 4H bEnd.3 40 TC.
FC.CE /K*F-#1 CE/TC &3 i, 3 H. CE/TC>50%,
FRINIGAE T 21 O Y 25 L BTt Hi i L A S P9 KL
AR AL S5 B/ RA TTE, bEnd.3
4ilfs TC. FC. CE /K°F-Al CE/TC EIAFIFEE
N AL, BN RG TIE AT A0% % ox-LDL
75511 bEnd.3 4lifd - IL-1B+ IL-6. TNF-a. ICAM-
1 1 VCAM-1 /KPR35 Bl 451K, #HER
iz v A A N B X ox-LDL (4R EURI i 7
YERL,  FEHIHI S DR 7 F0 A B 285 B R 1 433 o

R AT 2 45 S B 7R, bEnd.3 41 2 AR
W AT Re I A I IRAR I RIS R AR AR
FVHBERACH LR R R DR SgES 5%
BRIz ox-LDL #5511 bEnd.3 40 4517 i &
L. BHEH KR R AER. AR 2R
SRR —BK, 2 B DU R 2R 2 O ORI A5 10 B 45 k
HR T 2 B o A e H IR B A T 2N A K
SR DAGE SRR A R A i A A I TR AR A AT L B A
20, KEFF L BB R, ox-LDL 52 bEnd.3 N &4
JfL A S B I T TR AT B AR, AP 2R 25 b K
R E T, D 5 R R A A AR
B H K HE B2 TR, 38 ox-LDL i 3 7] S5
bEnd.3 4 Ak T & FE A S BEOIRES - B IS AR A g
AR R K, Tl S A A e R /A A Y
BHEHRELAE, 32755 AR XA TE bEnd.3 A1)
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SRR AR 2 AL AT T SO R Ui AU A 2K T A R )
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LW ROhR 22231, 20k 2, B3 O\ 40 i 2k R A4
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R 2 AT DS AL R o R e iR g — A% 4

2 (NAD") FI NADP &4 s tEMii, ©2 5
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