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Abstract: This study was to investigate the in vitro oxidative stress activity of bamboo leaf flavonoid (BLF) and Cassia seed powder (CSF)
compound (16:9, m/m), in combination with ascorby| palmitate (AP) and Vitamin E succinate (a-TOS), a well as their &bility to regulate lipid
metabolism and anti-oxidative stress at different ratios in hyperlipidemic rats. Combination of [BLF +CSF] and AP with ratio of 5:1) had
synergistic anti-oxidative activity, which was significantly higher than that of [BLF+CSF] and a-TOS with ratio of5:1. The combination of
[BLF+CSF], AP, and a-TOS with ratio of 5:1:1 exhibitedthe most significant sy nergistic effect. Ahyperlipidemia rat model was established, and
the lipid-lowering and anti-oxidant abilities of different combinations were evaluated. The results showed that all combinations could effectively
regulate lipid metabolism and reduce oxidative stress in hyperlipidemic rats. The combination of [BLF+CSF], AP, and a-TOS (5:1:1) had the
strongest synergistic effect in regulating lipid metabolism and oxidative stress. The synergistic effect included a significant reduction in
atherosclerosis index and regulation of blood lipids. Total cholesterol (p < 0.01), triglycerides (p < 0.01), and low density lipoprotein cholesterol
(p < 0.01) were reduced, and high density lipoprotein cholesterol was increased (p < 0.01). In terms of oxidative stress, the combination
significantly increased serum total antioxidant capacity (p < 0.01), superoxide dismutase activity (p < 0.01), and glutathione peroxidase activity
(p < 0.01), and reduced malondialdehy de content (p < 0.01).
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Fig.1 Invitro anti-oxidative capacity of the components in each
test group

E:485%)1, BLF 5 CSF £Ferbfs] 16:9, 5 %4 : BLF+CSF
(16:9); #8#] Il, BLF #= CSF 5 «-TOS et 5:1, M EH:
(BLF+CSF}H1—TOS (5:1); 284 Ill, BLF #= CSF 5 AP 1t 5:1,
5 #: (BLF+CSF*+AP (5:1); %) IV, BLF 4= CSF 5 AP,
0-TOS tbf] 5:1:1, 3B #: (BLF+CSF)+AP+0-TOS (5:11).
*p<0.05, **p<0.01, %% 5441 bik,
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1M 1T ZHA B nT DA sl ABTS' {16871 (p<0.01),
LR TR R T (p<0.05), {HAFEER: DPPH 1) ft
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Table 2 Blood lipid lewels in all tested rat groups

5831 TC/ TG/ HDL-¢/ LDL-c/ Al
(mmol/L) (mmol/L) (mmol/L) (mmaol/L)

I 2.4140.22" 1.6440.117 0.5620.11 1.2140.12 3.3340.34
It 22120217 1612010 0654012  0.9120.12™  2.9640.19"
1] 21120147  1.5920.16™ © 0.7120.19" 1.1140.13°  1.9740.18"
v 1.8940.20™  1.2840.12™  0.8740.177  0.73#0.20"  1.1740.12"
\% 2.7140.22 1.85+0.09 0.5040.10 1.3920.16 4.560.42
Vi 1.7820.21™  1.2040.14™  0.98#0.12" 0.7820.22"  1.2240.32"
Vil 1.5140.13 1.1440.12 0.7840.08 0.7540.06 0.9240.21

i%:485] |, BLF 5 CSF ZAe 1t 16:9, 5 % :BLF +CSF (16:9): 405] Il, BLF A= CSF 5 -TOS tufs] 5:1, {8 5 % : BLF+CSF)+0-TOS
(5:1): 4% NI, BLF 4= CSF 5 AP sl 5:1, # 5%« (BLF+CSF)+AP (5:1); #4151V, BLF 4= CSF 5 AP, o-TOS i 5:1:1, W5
#: (BLF+CSF)+AP+0-TOS (5:1:1)s *p<0.05, **p<001, 4 %5 & A4 b iz,

e g HIAE A& 2 ikl AEAEAL (ASD R dCas (CHD)
S50 LB R AR BB S R 2 . AR DA
HEMAE SD K RIS A S 56 - S gk e if Ao
AR, &5 FRH KRB T =8 MRS . TC Al
TG Al FEREER A B T, LDL-c mlik AL
PEETIE TC iR, i & TCL TG iEid i
I RGNS R G S AT R IATh R, (ki
R IARs B FEEA ) T R A R 0T, AT 9
SRR, N ES REI Ay, AT
PAf ARG Colid T 978 PR AR, I A 2 L, e
LDL-c /KF1F i, £ hnlin‘s P&~ LDL-c %1k
it SR LDL-c (oxidized LDL-c, OXLDL-c)
(#7412, OxLDL-c 7] AN B 2m e, s A4 i
AR ) PR AL FRS, RIS R R AR R R A
Jffd HoK AR OXLDL-C, TR IR 40 AT R BT bR
[10]

e R A0 5 IR R 4LAREL TC A1 TG kP2
S (p<0.01), RFIERRLIN (K 2). Sk

SRR LG, AT 20 RE B FRK TG, TC K
*F (p<0.01), JF#& HDL-c (p<0.01), F#{% LDL-c
(p<0.01), JAY7 R BRIAE; T 40 AT DL 5 BRI s 1f
KR TC (p<0.05) F1 TG/KF (p<0.05); 14 ATE2
B TC (p<0.01). TG (p<0.01) #1 LDL-c /K°F
(p<0.05); NI4T &3 F#{IK TC(p<0.01). TG(p<0.01)
A LDL-c 7K°F (p<0.01); IV A& ZEEFM TC
(p<0.01). TG (p<0.01) F1LDL-c 7K*F (p<0.01),
B2 FHE HDL-c /K°F (p<0.0D). ZE4 Al 85, VA
HEHYERI B PCE MACR,  ReA AP# MK
SR SRR e A AU o
2.3 T g A R A R A R AT B
AP (oxidative stress) 45 i 52 T =ik
J& O 4378 O2 I ALZEATA WIRD BTl G A% (ROS,
Reactive oxygen species) 1 512 A4 fudi {5, 44k
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AR 5| RS, Rk ASI®l, SOD Al GSH-Px 2
MU EE TR, ATPENLAR & A B, b
FAL N BT A, ORI A I 25 A N Dl e 8 B .
MDA 1E AR IZ =, aT LR LAASE L
MK, (A1 S S A 4535 FHRE st A AR
B IR ZH K BRI AT T B AP I BT AR 3.
5 REx RAH L, i ARATT A g SptE RE ) 2=
FiRE (p<0.05), "JLLEZE R SOD. GSH-PxiftE
(p<0.05), FFEKEUHAEH MDA K- (p<0.01); 1

41 (BLF+CSF) ] DA 2 88 hi ey i g iE ok B I35 1)
SOD (p<0.05) Fl GSH-Px it (p<0.05), &EFEIK
& # MDA 7K°F (p<0.05); II Z1[(BLF+CSF)+
0-TOS=5:1] 5111 £H [(BLF+CSF)+AP=5:1] i % & I g
iE KR AR KPR MY VA
[(BLF+CSF)+AP+a-TOS=5:1:1] 7t = i Mg i A BR, I
7T SOD (p<0.01) 1 GSH-Px (p<0.01) JFMEMIME
RS TE EEINVRTE S PN RS/ =R A

(p<0.01), FEAKS MLERER SRS ACH VR 53

% 3 BIALA AR MIEFATBE I & AL RLAIK T

Table 3 Anti-oxidation capacity in the sera and livers of tested rats in allgroups

sy A GSH-PXiEHE ik SOD ik T-AOC A MDA AF
(U/mL) (U/mL) (U/mL) /(nmolimg % &)
| 1578.284102.18%  150.0649.81*  11.05+1.50* 2.7840.35
I 1597.12#131.76%  162.46#11.76%  12.5541.81%*  2.503027**
NI 1638.11+129.56%%  164.55418.07*  13.54+105%% | 2.17:40,20%*
IV 1739.0580.79**  170.21410.14**  14.9331.70%*  1.8140.26%*
V131014412645  136.71+13.78 8.93+1.57 3.0740.22
VI 1584.33+146.38%  147.73#16.19%* 11.74141317* | 2.3130.32%*
VIl 179438411817  185.5249.23 15.2841 51 1.692013

7E: *p<0.06, **p<0.01, %553 A bE,
3 i

LA S IR LR, AL B o A A
g, S-S JAT . R IR R FRAL T4
MECIRAS, T 4 (BLF+CSF=16:9) (350 mg/day kg BW)
T 6 JA J5 ATk 2 BRI i EAE K B TC K

(p<0.05) FITG /KF (p<0.05); H B b, IT4H
[(BLF+CSF)+a-TOS=5:1] (350 mg/day kg BW) -7l 6
JAJE AR E L TC (p<0.01) F1 TG /K-F(p<0.01),
FA T Sese e MR AR B AR AR 2 AL
By, TVAH[(BLF+CSF)+AP+0-TOS=5:1:1] £ fic
45 e AR LDL-c i Ak B, JERERR =
GSH-Px A1 SOD 7% {%; #EmEiadidfae/s (T-A0C) ,
AR P AL IO MDA) HIP=4E, BR3¢ LDL-c
K FEE HDL-¢ K, 3P A b SEBOR T BB AR
W. A Al {5, AT IVAH[(BLF+CSF)+
AP+a-TOS=5:1:1]F& fiaE FH 5 & ety TR YT H T,
REf BRACSIBKRFEIELL Y AL (E, BBk REREL /R
AR ER . 15 A SIEE 71, FEIK MDA
AR, BECAH T IV A A T [(BLF+CSF)+
AP+a-TOS=5:1:1] ¥ [ 384 &b ht AR T AR AtV TR 7
W, R R T R AR S Ve, VE
DhRefRAE s I f A &

B Lk
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