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[ Abstract]  Objective To evaluate the antioxidant effect of American ginseng Rhodiola formula on ethanol-induced oxidative
damage in model mice, and to explore its mechanism of action, providing a scientific basis for the development of healthy food. Methods
Mice were randomly divided into blank control group, acute oxidative injury model group, low dose (330 mg/kg) , medium dose (660
mg/kg) and high dose (990 mg/kg) groups according to body weight, 10 mice in each group. Each dose group was given test samples
by oral gavage. Blank control group and model group were given equal volume of distilled water. After continuous gavage for 30 days,
50% ethanol was intragastrically administered at 12 mL/kg after fasting for 16 h in each group except blank control group. Blood and
liver were collected from mice 6 h later. Malondialdehyde ( MDA, 8-epoxyisoprostane ( 8-Isoprostane), protein carbonyl (PCO),
glutathione (GSH) , aspartate aminotransferase ( AST) , alanine aminotransferase ( ALT) , triglyceride (TG) , tumor necrosis factor-o
(TNF-a) , interleukin-1g (IL-1B), interleukin-6 (IL-6) content and superoxide dismutase (SOD), glutathione peroxidase ( GSH-
Px) activity in mouse serum, MDA, PCO, GSH content and SOD activity in liver tissue were measured, and the protein expression of
p-p38, p-ERK and p-JNK was detected by Western blotting. . Results Compared with the model group, the MDA content in the ser-
um of mice in the low-dose group of American ginseng Rhodiola formula decreased (P <0.05), the 8-Isoprostane and PCO contents in
each dose group decreased (P <0.05), the GSH content and GSH-Px and SOD activities in each dose group increased (P <0.05),
the TNF-a, IL-1B3, and IL-6 levels in each dose group decreased (P <0.05), and the ALT and AST activities in each dose group de-
creased (P <0.05) . The MDA content in the liver of mice in the low and medium dose groups decreased (P <0.05), the PCO and
TG contents in each dose group decreased (P <0.05), and the SOD activity in the low and medium dose groups and the GSH content
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in the low dose group increased (P <0.05)

the medium and high dose groups could inhibit the expression of p-p38, p-ERK and p-JNK (P <0.05) . Conclusion

. The low dose group could inhibit the expression of p-p38 and p-JNK (P <0.05), and

Rhodiola

rosea, American ginseng, acerola cherry powder and grape seed extract composition of medicinal food homologous complex formula has

a strong antioxidant health care effect.
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B SR EES: | 205K 10 5K RIE 3 IR,
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—-0.10 MPa, <70 °C] FAHX}EE)E A 1.05 ~1. 10,
(60 =2) CHTEE, Bl BSOStk =
AHXTEERE R 1.25 ~1.35, (60 +2) CHUPHE, 5
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FIE M FRRAK, 4h 2 BEAR a4 8 14 o0 B 1y )R 3%,
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HEEHEE 30 do 30 d 5, BRES XA s, Haps
HASE 16 h (i), #2212 ml/kg —IRVERE R 457
50% LB, iileE SEESE AN AR, 6 h fE HRAE
SR, fEEIECR P, BREITHAT

1.2.3 F54riae /DEIRIESR & T 80489,
FiREHEH 1 h, 4 °C. 3000 r/min B.[> 15 min,
AH N TR &5 B SR AG I /N BRI 3 MDA | 8-Isopros-
tane, PCO., GSH Yy & & 5 SOD. GSH-Px. AST.
ALT B3 71, LA S TNF-a, IL-18., IL-6 ¥eJE; H
NERJHEHEY, P B0 J5 B Bl , SR FHAE B
F &AM AT IE R MDA, PCO, GSH, TG & &5
SOD W% 775

1.2.4  Western Blot £ ] 22 24 J5i vi% fb 25 11 33 1
( Mitogen activated protein kinases, MAPK) {55 i@
PR RIS B/ G RER IFIE A 2L, A4 g
2 S E A B SR, SIS Tk ISy R,
L4210 em, 4 °C, 12 000 r/min B0 5 min,
B WM, AT A BCA R 11 i B2 I 5 157
AT E, BE RIERYS BRGSOk
WAV B A i B AR SR AT LK, TRk A%

ez E1u ) PYVDE i -, FH 5% B934 161 2 h,
TBST YefE 3 Ik, &K 5 min, FES I A —HL p38
(1:1000) ., p-p38 (1:1 000). ERK (1:1 000). P-
ERK (1:1000). JNK (1:1000), P-JNK (1:1 000),
4 Cmes, JaUeEdsim_—dt (1:10 000) WEHE
2h, 2. G, i Imagel K44 53 A 46
ZhEIR
1.3 Sk
SR SPSS27. 0 Geit & ik kAT 8 s 4t IR
MIEZS M 5ORRH © £ 328, SRAHE
EHZESNT, PIW L T 22558 R H LSD-1 K55,
T ZEARFFHI R A Dunnet’s T3 #5565 AS [\ B 8] 254K
i LW ECR FHE E W i 7 2 53 81. LA P <0.05 2K
2R BAg R .
2 #R
2.1 /NEARBTEARL

TR R PR ESS 1 IR AT R A 2556 1
JEL B2 L B3 AL B4 BE/DEMARRE, NEUA
JoT e Bt 5% B[R] 1 R T G, A% 20 RS BRAA BT A
ZERIGITHEL (P>0.05), W31,

F1 HmiE/ARAETRE (Fxs, g)
Tab.1 Weight of mice before and after administration (x s, g)
EZER]| HE L5 25T 1 %2 A 253 A 254 A
23 X R 10 32.580 +2.290 40. 320 2. 580 43.427 £3.220 45.960 3. 396 48.007 +3. 825
E RIUEAE 10 33.860 £3.516 39.927 £2.192 41.873 +1.952 43.920 2. 451 46. 082 2. 604
A 2 10 32. 827 +3.469 39. 007 +3.707 41.427 +3.243 42. 667 +3.236 44. 679 +2.959
7 2 10 33.767 £3.530 40. 140 +3. 472 43.360 3. 584 45.980 +3. 650 48.340 +3. 622
(Rl 10 32.407 £3. 138 37.900 +4. 396 39.573 £5. 449 42.753 +5.457 44.527 +6. 221

FE: Fypy =2.291, P=0.068; Fyy =497.166, P <0.001; Fum =2.169, P =0.044

2.2 A 4H/DE LW MDA, 8-Isoprostane, PCO
GSH &+ & GSH-Px. SOD % J1 b4k

s X iad] tb e, AL /N BRIV 8-Tso-
prostane ., PCO &y R % FFF (P <0.05), GSH
HE K GSH-Px, SOD 3F j ¥ W FFE (P <0.05);

ST ZH b RS, VUV S 40 50 R B B 7 IR R i 4l
MDA S AR (P <0.05), ik, . =il
2H /N BRI Y 8-Tsoprostane ., PCO &R (P <
0.05), GSH & & K GSH-Px, SOD i 13y 2 -
F (P <0.05), W3k2,

F2 VAPESLIRE NI XS/ NEUILTE MDA | 8-Isoprostane . PCO . GSH ¥z GSH-Px, SOD I% JJ AL (% £5)
Tab. 2 Effect of American ginseng Rhodiola formula on serum MDA, 8-Isoprostane, PCO, GSH contents and activities
of GSH-Px and SOD in mice (x +s)

- o MDA 8-Isoprostane PCO GSH GSH-Px SOD
(nmol/mL) (pg/mL) (nmol/mg) (mg/L) (U/mL) (U/mL)
XA 10 7.373 £0.559  183.332+£30.124 19.400 £0.353  13.268 +1.658 139.574 £19.813  194.381 +12. 182
LRI 10 8.605 £1.388  286.079 +29. 178" 20.234 =0.543"  7.857 £0.927*  78.123 £18.760"  147.200 = 19. 688"
I 10 6.758 +0.488" 214.441 +18.477" 19.350 £0.279*  12.616 +1.818" 122.660 +16.582" 210.916 +23. 922"
AR 10 7.265 +0.873  213.970 +£33. 146" 19.522 +0.252"  14.247 +1.573" 115.673 +16.042" 202. 143 +21. 087"
e 2 10 7.285 +0.434  201.534 +26.342" 19.344 +0.288"  14.123 +0.963" 96.618 +11.938" 208.757 +23.281"
F A& 4.548 19. 649 11. 106 33. 706 19.911 16. 420
P& 0. 008 <0.001 <0.001 <0.001 <0.001 <0.001

e G EARTIERAH P <0. 055 SRR b P <0. 05
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2.3 &4/NEJFIE MDA . PCO. TG, GSH &g M
SOD &M Lb#5%¢

s ) d b, LAY /N B E MDA |
PCO FiI TG & B % - (P <0.05), SOD i
PEFT GSH Erim ¥ B2 TR (P <0.05); SEiAlg

Lbds, PRHEZS L0 R AR IR, s i 21/ BT
JE MDA & & R % (P <0.05), #5741 )1F
PCO. TG FHEIMI T (P <0.05), fik, hiflaH
SOD {H ey BT (P <0.05), {54 GSH & i
23 EJF (P<0.05), L33,

FR3 VSO REE X/ NEAIE MDA | PCO, TG | GSH &t & SOD 3EH:AISE (X +5)

Tab.3 Effect of American ginseng Rhodiola formula on MDA, PCO, TG, GSH content and SOD activity in liver of mice (X +s)
2H 53] H¥  MDA(nmol/mg) PCO( nmol/mg) TG ( mmol/g) SOD(U/mg) GSH(mg /g)
23 X R 10 14. 347 £4. 320 6.986 £2.018 0.663 +0. 116 317. 030 +24. 802 8.278 + 1. 668
TR 10 27. 146 +6. 967° 15.466 +3. 183" 1.216 0. 370" 227. 183 +20. 609* 2.246 0. 754"
A i 2 10 17. 877 3. 964" 6.336 +1.931°" 0.743 £0. 158" 280. 478 +31. 199" 4.010 = 1. 074"
Al 2H 10 18.222 +3.542 8. 407 +2. 689" 0. 687 +0. 167" 274. 808 +22. 781" 1.788 +0. 525
=Bl 10 20.919 1. 822 7.979 3. 692" 0.707 =0. 149" 225.305 +11.517 1.502 =0. 274
F 1A 10 8.023 17.514 4.801 28.373 47.397
Py 10 <0.001 <0.001 0. 006 <0.001 <0.001

e A AN A P <0.05; S04 Hib P <0. 05

2.4 HH/NEULRE A TNF-« IL-13 ., IL-6 e B K
AST . ALT i J3 e

s P IR LH HeE, ARRIZE/ N BRI T TNF-oc
1B, TL-6 KTFH EFF (P <0.05); SGHUAL HAk,
PERES LT KA WG, . EE AR AL TNF-o, TL-

1B, IL-6 KRR (P <0.05) . &R Rl Al
PEREFIRIE, SRR TE 45 5 | A 19 28 5E )
N, S2sEAXTERA e, BRI /N RS ALT, AST
Wi 1¥F e (P <0.05) 5 SA5RIZH g, £555) i i
W ALT. AST I 4 FRE (P <0.05), i34,

A VUV ST R A RN BUILTE T TNF-o, TL-1B. 1L-6 WE K AST. ALT i 30 (% +5)
Tab.4 Effect of American ginseng Rhodiola formula on TNF-a, IL-1@, IL-6 concentration and AST,

ALT activity in serum of mice (x *s)

2H 5 J=F" % TNF-o( pg/mlL) IL-1B8( pg/mlL) IL-6( pg/mlL) ALT(U/L) AST(U/L)
25 F X REZH 10 38.822 +5.500 31.767 £4.556 94. 151 +9. 396 16. 856 +4. 876 8.745 +2.423
FEERIZH 10 131.465 +£7.706°  126.091 +7.437*  354.780 £27.205*  25.418 +3. 026" 15. 304 +4. 820°
A 2 10 115. 809 +4. 686"  113.603 +6.304" 298.892 +24.086"  19.573 +5. 143" 8.231 +3.295"
A dE2H 10 80. 818 +6.518" 71.898 £7.282>  210.671 £18.720"  20.579 +3.637" 6.317 £2.519"
e 7 E 2 10 68. 538 +6. 531" 57.743 +6.304" 167.535 +£16.491"  18.850 +3. 485" 5.029 +3.298"
F il 349.918 368. 028 322.298 6.010 13.772
P <0.001 <0.001 <0.001 0. 001 <0.001

e G IR L4 P <0. 055 SR L P <0. 05

2.5 PHPEBLLE RN X /N BUIFIE MAPK £ 5

S 4 5
IHEBELIEIL 3 REATAT AT Western blot £

W, GRS, L AL R, BORAL pop3S

p-ERK F1 p-JNK 7KL (P <0.05); A58
ZHIAEE, AR HEZH p-p38 Al p-JNK 19515 i 35 R IR
(P <0.05), . w5l p-p38. p-ERK Fl p-JNK 1Y
FIRBEFFR(P <0.05), WRS, K1,

£S5 VGHESLORRERTTR/NEUFE S p-p38, p-ERK Fl p-INK %34

R (X *s)

Tab.5 Effect of American ginseng Rhodiola formula on expression of p-p38, p-ERK and p-JNK in liver of mice (x +s)

21 5] REA KL p-p38/B-actin P-ERK (44KD) /B-actin P-JNK(46KD) /B-actin
25 X e 2 3 0. 141 +0. 031 0. 108 +0. 060 0.111 +0. 048
LRI EE 3 0. 550 0. 020° 0. 442 0. 089° 0.513 +0. 050"
A 20 3 0.439 +0. 032" 0.362 +0. 077 0.412 +0. 035"

A a2 3 0.337 =0. 060" 0.292 +0. 061" 0. 342 +0. 050"
[l 3 0.238 +0. 045" 0.203 0. 053" 0.232 +0. 026"

F {8 178. 021 182. 060 71.244

P 1Y <0. 001 <0.001 <0. 001

e FE IR 4 P <0. 055 SR AP P <0. 05
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woR A X RO At
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A

L PYEESLLR RN T * MAPK {5 Sl % 1 p-p38, p-ERK Fl p-JNK (15201
Fig. 1 Effect of American ginseng Rhodiola formula on p-p38, p-ERK and p-JNK in MAPK signaling pathway

3 iFig

T ROEE A S EAARP 3 3 RN E A
KA, I E AT . g At A ALK R T Y
MDA | 8-Isoprostane [1 ¢ 15 n] Lz B o 48 4k 484 455
AR SZFIRR B K AL G W R R I Y Ak RT e A
SRR AL, TEMEE A N R S E AR A
30 3K N 2 2 b Bk S Ak T fig B A AR TR O,
PCO Fr it Fh i b s 25 48010 17 B A 1 4 B 13 405 o
AR W T A M EEL 2 —, B
ZJFNEACUR B, 4B PN 77 A4 ROS, THAE R &R
Pedy i SOD . GSH-Px. GSH, #& i fbae 1T+
B, JCikiE bR 2 At 3L, D 5| A A Ak N 3,
B M NG T A A AL 7 W G S, I A R 52
P TR TR A B A R A S TR 1Y) 8 i 4
JH DRl S S5 T 149 8 o S 0 B WA 56, TNF-ac
EEEHIE A 0 B 2 R Bl R R g0 M A3 s, R) S 3R
USRS, TNF-o 38 7] 3095 NF-xB ¥ IL-13 Fi
IL-6 FRETAC, o 48 E Sz A B B W i e, e IT
20 M PR L, A B ORGP I RS Bk L ALT 5
AST ZiTAG AFIE DI BE 10 EEZE 48 b, Y44 4345
B, AE M AR S bR 43 5Pl ALT . AST BECA
I, &AL ALT . AST FEIMLE P & A AN R 2R
B TR A AR A, X TG 7E T
A NUIRL, TG MR R FH B S Bomkas ™",

p38-MAPK ., JNK F1 ERK J&4H i, MAPK {5518
S I = 25348, TE ORE IR AT 48 Ak DL I A I DT
AR AL TS, B 0 R AE R T A R, 7R RS
P 9 19 RAE SR R AT ZAE N . NF -B P65
YENEE I T, Al 8 p-p38 MAPK 3, 1EJAE#E
R EZ.AEM, BBIATY TNF-a, IL-1B. IL-6
LEROER F I S A6 K, RN EIR RIE X
REN S SAWRIE R, R EIT S KR, p38 Y
IEALHT W HESE , p38 MAPK H 4 Ak v 384 al i JT I o7
e | AT 40 M 40 e A 32 Mg ( Extracellular Visicles,
Evs) BYSrwh, Evs 0BRSS E Mo 4 i 1Y 42 5E
K ROS 728, SFEUTFEAHUE"T o AR S i s R
FPUWE S 4 5w R E WL U7 o] LA i 819 MAPK 3@
BRI HLAR BT S A Vs PR, 9 R R BT B
ML AL, TR B S B AT ) 2 0E B g, Xk AR 495 A

BRI

Zi bRk, PUVES L5 R E BCTT v DL kil
i MAPK i % 19 36 fk, R mPrsa ke 1. fivi s
ebifs, mdlfe R IN TR, BEREIGUEEEM,
HA LT R e sl i L.
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