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Abstract: Objective: To investigate the optimal extraction process and antioxidant and anti-fatigue activities of ginseng
adventitious roots total saponins (GARS). Methods: GARS was extracted using ethanol reflux method, and the effects of
different factors such as ethanol concentration, solvent-to-solid ratio, extraction temperature, and extraction time on the
content of GARS were studied by orthogonal test. The antioxidant and anti-fatigue activities of GARS were determined by
measuring the scavenging abilities of DPPH, ABTS", PTIO, -OH, and O, -, as well as the reducing power. The effects of
GARS on the swimming and climbing times of mice, the contents of muscle/gallbladder glycogen, lactate (LD), and urea
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nitrogen (BUN) were determined to evaluate its anti-fatigue ability. Results: The optimal extraction conditions were ethanol

concentration of 70%, solvent-to-solid ratio of 1:30 g/mL, extraction temperature of 70 °C, and extraction time of 40 min,

with a GARS content of 107.85 mg/g. GARS showed significant antioxidant and anti-fatigue activities, with its antioxidant

and reducing power being positively correlated with its concentration. GARS significantly prolonged the swimming and

climbing times of mice (P<0.05), increased the contents of muscle/gallbladder glycogen (P<0.05), decreased the levels of

LD and BUN, and increased the activity of lactate dehydrogenase (LDH), indicating its anti-fatigue ability. Conclusion: The

optimal extraction process of GARS was ethanol reflux method with ethanol concentration of 70%, solvent-to-solid ratio of

1:30 g/mL, extraction temperature of 70 °C, and extraction time of 40 min. GARS showed significant antioxidant and anti-

fatigue activities, which can support the development of ginseng adventitious roots as a food or health supplement

ingredient.
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(A<, &) 32 PRI R 2R 52, ASEei 2 = NSNS i =e
2o RIHAd T R FR R AR S IO A= 77 AN
R, B NS B S AR, SCEn] a2k re A
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GAR) & — il i A= o R B R OR BE TR L AN S ZH
BIRY®, GAR 1L 5 22 584 A B AR
= AR, B AR TP E S . B TR AR
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1.2.1 ASRNERBDBHIVIREL F GAR Bygisd
80 H i, 152 AR, I 70% LB RIRFIE L 1:10
ZULIE R, FhUEH VR, DIOTE AR SRR L 1:10
W 70% L EEEWIRS), B HEALER, AT IR .
B L IEWAE 60 °C 2514 MLz %, W5k B s+
ZERIRRK T, FHZAKMRNIE T BT s F b Z2 R R
FI2AEVRE, 6 L2, %5 LT
50 °C FZERIE T BEHRAT, I/ S 28K a & T
—80 °C ¥, Uit

1.2.2 ASAEH B R & e

1.2.2.1 ARUEMNZMHIEE  HBUA S Re X L& B
KEPRE, I EEH EE 1 mL %5 1 mg A9, 1595
Xof HE Sh VTR o R 2 W BT BB R A R 20, 40, 80,
120. 160, 200 pL, 5351 H IS b, IEFE RS
7, A 1% FH = AR 0.5 mL, B 60 °C {5
TR FESP IR SIS INE 15 min, 57 BI oK K ¥ 3
2 min, A 77% TRFR¥EWE 5 mL, $557; PAXT FE R
WAEZS o THBRAUL S HE IR “ 24 h-1T WLy
(GBI 0401), #£ 540 nm Y37 AR I RE IS EEN 17,
2 GARS PIBRAEITZN y=1.9498x+0.0018(R*=
0.9991),

1.2.2.2 R EEE  ARYEPEZG 8 2015 Jb
NS BB & B 73, BURR 524 50 mg, K%
PRAE, B THebrb, FH 25 mL BB R34, 98
W HL 50 L, A8 1.3.2.1 By 7 ¥, M WG, W A
GARS AR HERNLR, iTTREE R P AZS B2 Re &1,
BN mg/g, TTHASE BRI LIAS TE ZR %L 0.84, RIF58]
1.2.3 PR EFHOEKIERPEEXT GAR
o BT R, 55 2 R B 3 X R BUSCR = A R
M, X EEERSNN N ER . LR | R L . BRI E
FOPE U (A R 7 B R RSB, Sy SR B FRE 4 ¢
GAR oK 6 A &, 0 o $EHUE [E] 40 min, $2HE
BE 80 °C, L WEIR MU EE 70%, Bl kL 1:35 g/mL.
535 25 B2 2 BE R (40%., 50%. 60%. 70%. 80%.
90%) , B} ¥ kb (1:20, 1:25, 1:30, 1:35, 1:40,
1:45 g/mL), ¥R (40, 50, 60, 70, 80, 90 °C),
HEEUHE] (10, 20, 30, 40, 50, 60 min)XF GARS i
FASRZ I o

1.2.4 IEACIRLS  AEHEZR SIS R AL -, BERE

£1ELIRBE KA

Table 1 Factors and levels of orthogonal test
. FEES
wr ASRIRTE] (min) BYREURE(C) CZEEHREE (%) DEHK HE (g/mL)
1 40 60 60 1:25
2 50 70 70 1:30
3 60 80 80 1:35

X GARS & B KA 4 AR ZE R0, gEATPU R #E
=IRPIERS IS, KR 5K ILER 1,

1.2.5 ASAER BB HPrE G v

1.2.5.1 DPPH H HIETFERAE M E  JHZRIE/KEC
HIVE N 0.4, 0.8, 1.2, 1.6, 2.0 mg/mL I ASAE
MR SR PR IO, BOCAS [R5 e e B AR ST 20 pl
INABCE 411 DPPH %W 180 pL IR0 1R S, 1EHE
IR 450 r/min G 20 min, LAZEREKAE A 25 AT

b 45 SR WA AT 39, A 2 (D FH5E
DPPH [ H1 3L B0,

Ay— (A - A
o= ( D

DPPH H H&:TERR (%) = 00
X D
b A IS FIROGEE; A S B0l O

A, FIBAPERT BERLH G

1.2.5.2 ABTS'HHIIEFREEIIME  HIEIEKE
HIME M 0.1, 0.15, 0.2, 0.25, 0.3 mg/mL Y AZA
R AR B T B IO, BUAS TR J5T B v R A O VS TR
30 uL S AL B 47109 ABTS VAW 270 uL FHF /iR

B, “PATIRE 3 K, 2 3=0(2) 1135 ABTS™ 3 fi 3L
122,

ABTS" 3 3B (%) = A=A=A) 00
(2
o Ay A FHAWOGE; A, S ScEe A ot

FE5 A, P REZHI G
1.2.5.3 PTIO H HILIEREESIME AR /KB H
BN 0.4, 0.8, 1.2, 1.6, 2.0 mg/mL Y AS R EHHR
SRR B, BOAS [R) o v B R SR 0.2 mL
InAHD B 4F Y PBS IWAS UK . PTIO ¥, 7K 37 C
WESGIZ N 3 h, A Ve A BHAAE X B, R AR A 2 7
557 nm A A2 H IR SGIE, SFATIIRE 3 IR, #4AN
(B3I PTIO H FHIEIFIRZF,

(Ay—A)

A

0

PTIO B H#£7E R (%) = x100 = 3

o Ay A FIARGEE; A RSBl oG .
1.2.5.4 OH HHAIEBRRME 7SR B HI U
FEM 0.4, 0.8, 1.2, 1.6, 2.0 mg/mL I AS A EH S
e R O, HOAN [R) T vk RE A S T TR 2 mL
2 mL FeSO, ¥ (10 mmol/L) . 2 mL /K451 2.l
# (10 mmol/L) . FFHILA 2 mL H,O, %# (8.8 mmol/L)
JA BN, A8 37 °C A EIRIK I 30 min, PAZEMRIK
YERZS XTI, LA Ve VE S BHPEXT IR, B RS 4
510 nm PFRALLH ARSI GIE, FATIE 3 IREPY, 2220
() IHHEFE A BT R
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OH [ Hi &5 4 %(%) = 100

X @

b Ay NES HEHOGE; A S 2H KOG
A, BT FELH G
1.2.5.5 O, HHFEIERRRAVIME  FZER /KBS
FE 0.4.0.8, 1.2, 1.6, 2.0 mg/mL I AS A ERE
FEATEREOR , BN R BT R BEAUAE SR 0.2 mL, N
A pH8.2 1) 50 mmol/L [ Tris-HC1 & vh#% 5.6 mL,
T 25 °C 7K 20 min, 37 BIIIA 3 mmol/L 4528 =
YR 0.2 mL, 2% 5 min, FHEGEFR{ME 510 nm 3%
AL TSGR, SPATINE 3 IR, F A (5) 1
5O, | ITE R

AO_(AI _Az) %
A,

0

A= (A A

0

O, H HIFEH R H(%) = 100

WG]

K. Ay WA HLH; A HEEEH; A, S BIPEXT
HEZH
1.2.5.6 FEJIMNE  FAZEBKECHIHE Y 0.4,
0.8, 1.2, 1.6, 2.0 mg/mL FJ NS A EHR ST HEE
WK, BUAS ) 53 5 v B2 AR R 2.5 mL, AR A
2.5 mL 0.2 molL 1 # 118 £k 22 v %5 W& (pH6.6) ,
2.5 mL 1% HJ K3Fe(CN) i##&, T 50 °C 7K 20 min,
HhIIA 2.5 mL 10% B =& L% W, 4000 r/min T
B0 10 mine HX 2.5 mL VB, A 2.5 mL 7818
7K, 0.5 mL 0.1% ) FeCl, ¥, 151 )2 % 10 min,
LL Ve S BRI, FHEFFR{CI & 700 nm AL
LW, P4 T =R IISE o
1.2.6 REBYTE 5425 8 20 HEHREE455
BUHEH, B2 A 4 H, AR G328 1 ) B (75403
7K« BRPET BEZE GRI TN 500 mg/kg-BW) | &34
(GARS 500 mg/kg-BW) . H15fll 5220 (GARS 250 mg/
kg-BW) | {720 (GARS 50 mg/kg-BW) 7, IEH
IRFR, IR RICSARE, WV PERE R 7 d GBS H
28 4,
1.2.7 /NEURFFEFEIIE 25 28 d#EW 1 h 5, if
AT/ EBUCHFECEG . HER— AR ED G I B, JT4
TEFFIRTAE T 7K IR 20~25 °C. JKIEZ) 30 cm HI/K AR
AT, 450 BRUBCE A SRR 1Y) T0L s, s L)
AbFH B HORAS, 1S N EUNCHF IR, e8I L
PRY% 57, T SRR s g B K T s TR 22 Af
W7k, T/NEER 3 IRV BHSE IR SE 5, SRt 3 Ik
JENESF TR A @A B 18], T@AT&5 3R /515 /N B T4k &2
(CIETSEd
1.2.8 /NERIEUFKES RN fe/ D EURE—I)S,
BN BEUCE TR IR 20~25 °C . ZKIRZY 30 cm FYHETK
FE U TUFOK S, B 200N B, B IE /N B
Sl AR RS, 214 A /IS B 1 V2 v Tk e A
B IR R /N R B AR, LA — AL T SRtk

=, L/ NERAMSAURK o /N BRITRIK 3R 280 R S 80T
ATKHIFLE 10 s PUASER H 2K, B 5 H I e =
IETIERE
1.2.9 /NRIERBFEHR AN E
1.2.9.1 /NEURISHTEAE | ARERIENE AR
TETE B AT LN B I PAidsk, F 28 d 5
RG2S ZH B T 53T o
1.2.9.2 /NEAVBEE/RFREIE SEIE  /DNRAET]
YEFIK SEES RS, 0.5 h, FH Zu Mkt 5 BUIR ER 1L, 2%
A EP iR o BN BURSIEH /N BRI . BRESAIL
A, B HE T A BHER KB S, uE 4l T, FRER (B
S EE L < 100 mg SNE, ANEE>100 mg), BRI G
VET7 13 R S A 5, X UVE I R St a2t
FTIRE o
1.2.9.3 /NEUMAE LR . FLIRIL A . IRE A &=
FIMIRE R ek = fe BCHR BR 1L, 26 A EP i
B, BT UKAS ARG . RS B0 I A T 2
SO, 53 3000 r/min, IR 25 °C, Bf[A] 10 min J&, #%
RGN B AA A5, IR 2 i v I e FLR . FLIER A
fiff. PRE A .
1.3 HIEAIE

i FH Origin R X EE SEAT ST H- 25 B 3%,
DIABHE bR IR 22 09T 238705 ; FIFH SPSS 22.0 #E4T
Grit2E5 T, RABRE R 7 225387, P<0.05 FRTEAE
EEMIER, P>0.05 FORTCBEEES.
2 BEREHH
21 ABTEREBEBEERNIZHEARIWER

Wi 1A Fros, BEE ZBEAE R X TN, GARS
TR PR, Y R IR E) 70% B, GARS 7
. Y CEEH RSN, GARS & H25A T
TR, HARAERRAIR, 332 PR R & TR B A A TR 5 350
WA, 70% LEEH S GARS BAHEARTLL, ARPEAH
ALIAHZ R, 7554500, (B Bk B Y — 2 JE FEli,
A FS GARS HMESH IR K225, Fhee g4k
Yy L EEHGN, AP ALY £, SSX TR AT IR
H— W2, DTS EOR B S ML, T
70% 1 R R A AR 538K

wE 1B B, 2R ELIE I, GARS & S8
H s i, YRR HE 1:30 g/mL Bf, GARS &
K, ZJa B R RS, L DR i A e e,
TR 5 7 5910 1) 4 fok e ARt 2 Bl 2 B, AR R LR
1:30 g/mL B, ¥ FEAT LB, SRS R %
Fli, ANEHE GARS RIS 340, BEE IR
Baohn, dE B A 2% BT AL s Bl 2 B R, AT BH A%
GARS W%, BRI & &, Btk B g L=
1:30 g/mL,

N 1C FrzR, IRJETE 40~70 °C, GARS & & F#
TRBE Y HE RTTHE S, IR T 70 °C, GARS & i
BENIEAR, IR E FTHE] 90 °C, GARS &HEWMEEZ T
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1‘0 2.0 3‘0 4b 5‘0 6b
PRI ] (min)
Bl 1 ZBEEREE(A) ., BHE L (B) | BEBUREE (C) AR U ]
(D)X B & B 1 R
Fig.1 Effects of ethanol concentration (A), solvent-to-solid
ratio (B), extraction temperature (C), and extraction
time (D) on the total saponin content

AR FHRERRZER B (P<0.05),

B2, {H B TR B A T 155, A3 R AR B A TR RN BE,
SR AR R B G I K e A g o (R
R BE I v 2 o B R I as A, X R R S
¥ 3 A, LA = R, PRIk 70 °C SR IREUR
(ESIYi

il 1D s, $2 BCAS [E] 4K TS 40 min, GARS

B R B IR TR A B T EE 00, ZE 40 min B IR E &
WEAE, 7EE L 40 min J5 WIHEaRE R, (H i PR E ]
MZEEHIE, GARS & 504 /Mg B AR, v ReH T7E
FA)) Y BEAE B G e 2R, R R R
Jo e T I o, T B A VRV TR B, R AR
B 2 A T vE, P IT(sEAS$2 IR i A 2504 T 55
I, P 40 min SR B Ta]
22 ASTERDREEHRIERZREER

TE B RS0 A e A L, AT DU PRI 3R = KSR
RS, 1IEASIRIE, RS M L& 2.

2 IERKRATR S0
Table 2 Experimental results and analyses for optimization of
total flavonoids

A B C D
- MR
T puREtl BRORE ZEWE ORI ()
(min) () (%) (g/mL)
1 40 60 60 1:25 89.67
2 40 70 70 1:30 107.85
3 40 80 80 1:35 86.38
4 50 60 70 1:35 89.93
5 50 70 80 1:25 90.79
6 50 80 60 1:30 97.74
7 60 60 80 1:30 95.53
8 60 70 60 1:35 86.67
9 60 80 70 1:25 90.46
K;; 283.90 275.03 27428 27092  835.02(T)
Ky; 278.36 285.51 288.14  301.12
Ky; 272.86 274.58 27270 263.08
'Ky 94.63 91.68 91.43 90.31
Ky 92.79 95.17 96.05 100.37
Ky 90.95 91.53 90.90 87.69
=R 1.83 3.64 5.15 12.68

FH#% 2 AT, AR S B AT i 22 R VDN,
Xt T ERHS, IRIF R : D>C>B>A, BVEHE L
SR FTENE R, R OBk s, A G
A B,C,D,. 13 3 AJJl, LB EE R H . HR R
BE F0 4 BB [E] XF GARS B9 15 R 45 B % 52
(P<0.05)., NIt GARS &t fx = B P9 1E A8 i g i A
TR SEEHREE 70%, B L 1:30 g/mL, $2HUE

3 TTEITER

Table 3  Analysis of variance results

U5 NP ARE Yo7 F B
BIEATRL  9211.073° 8 1151.384  256.843 3
i 151839.072 1 151839.072 33871271 W#
A 2061.787 2 1030.894 229965 W
B 2917.242 2 1458.621 325380 W3
C 915.860 2 457.930 102.152 W3
D 3316.183 2 1658.092  369.876  F
TR2E 40.345 9 4.483
Bt 161090.491 18
BIEE ST 9251.418 17
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BE 70 °C, & Bt [A] 40 min, % 25 44 F 2 BRI
GARS & &M 107.85 mg/g. 250 Ransk 3
7R o
23 ABTERBEEFMEWFMENE

DPPH [ HH AR NS KA, HAEDE
£ 715 nm &b RILRE FI 5 . 24 DPPH 8 E BRAT,
FAE B RS 715 nm &b AT LA I 381 1% 6B 32
WIS, RN H TR AL TGRSR ES . R 2A AT,
Bt 25 e B O AN TS N, GARS X DPPH [ i FL A
BREEJTEWINGE, I HAEHE 0.4~1.2 mg/mL, GARS
X DPPH H HH 75 B R 40 W 351k 25 57 (P<0.05),
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Fig.2 Determination results of antioxidant activity of GARS
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M 0.4 mg/mL # K % 2.0 mg/mL i £, HXF OH
I R BRI 2 22 7 (P<0.05) o [HEE M
BEHGRC, X OH [ H JEE BRBe J1 2 Wit T Fa .
FHUL AT UL, GARS X OH H & B A — & B 5 i
RAETST .

O, H H HESEFE 7E AR 7™ A= (9 A e X Ha,
TR, BRI PR S A AR ) R LRSS, (H
AR AR b 2 i AR A PEAR SR 1 PR 4
H Rl OH [ HH ik, AT 3 il A ) K53 Al A 1 A%
AL A AL ZH 2405, (8 N A9 5 o Bl 2E AT,
O, M i LW 5 3R B GARS ¥ B B9 38 i 7 5,
GARS e JETE 0.4~2.0 mg/mL, H:X}F O, [ i 15 R
SR B EEIE 5 (P<0.05), {HHXT O, 1t il
B RILLICAET Voo HIEFTIL, GARS X O, HH
FAU A — B TS RVE .
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EALIN SN BRI BRI, PRk, —FhE G
A SRR ) AT LA S B e T s e G P — 8
EEAR . H & 2F Al BEAE WA WIS, GARS
BRI PR AN W5, O ELS b 5 e B S AR G
GARS fJf K ODH S Ve HAHZET 0.13, itk ar
UL, GARS HA KGRI TR RES] .

24 ABTAERBEEFNEFSERNE

2.4.1 ASAEM BT/ BURH: 5 7385 vk Bk
(s /)N BRUTCAT RN ) 3 Yk Bt R PPN B 57
AB I B PR AR SZIASTARY, BT TRBASAR - MU PP /N BRI
FEMAZRE ST, FFERPERS S . A 4w, s vl A
ZH BT, /INERGE BhEF TR E K e 22, T T 2808 /K S5 E AR
TRl 2H A TCAF A AN 25 R (P>0.05), HE
HgR e 2H | e R 2H S ARG 2H TR I TR A LU A7
TE W ME2ZE H(P<0.05) o /& ARG ZH I3 i)
FRUNCATRN Syl ik B TR] , v 7 Sk 2 38 i s Bz shas ]
2, R GARS HAT W5 5 /NElAz shid S48,
I-Bi 2 A BB N, 2SR A

4 /NRUCHTRN ) B DK B ) 45 R

Table 4 Results of mice pole climbing and exhausted
swimming time

51 PE(n)  JCATFIZZATE (min)  #EPkiEZ)0SE (min)

25 X IR 4 1.34+0.09° 35.19+2.06°
A 4 3.4140.13° 66.61+3.99"
rh AL 4 2.72+0.40° 56.70+2.91°
A 4 1.95+0.32° 40.96+1.68°

[ielepapiickai) 4 2.06:£0.74° 45.90+3.33"

T AU )NGBR35 (P<0.05)

2.42 /PRURESHTG AR | RERINESR RE
ARl DU AR W N as sh g2 4o 3k 5 0]
A, zgidk 28 d IIRE R R, 25 AR IR ZH /S AR BRI 4
e E T TP 4 BHAA FEZH /) BRUA HE 345

X HRZH/INERAT T s TE B 280K/ N BRI AR SR i i
H#EH GARS By . 1. ARFIELH AR SR BN R A A
I 22 5 (P<0.05), #H L F 25 X EZH/INRR, = s
S RN (355 (= e S N R N e S S Y (S S R R = = 22 KN
HiFe, RIH/NRIZB IR, IFBEE GARS MBS
o, /NRas B g N .

# 5 EHT S /N IR E R AR L

Table 5 Mouse index results before and after the test

Bzt 25 xR BRI PR IR BRI AR
1 dikE(g)  35.5£1.9°

32.7+1.2° 34.043.3* 352+1.3" 35.0+0.7°
28 diATH (g)  53.443.4° 45.5+3.7° 46.144.3" 48.9+1.5® 50.4+3.1%
RTERNE(g) 17.944.5° 13.322.6° 11.8£1.0° 13.620.9° 15.442.9°

e [RATAN R INE B SC R R m Bdn 25 5+ W 3% (P<0.05) o

2.4.3 /NERAHEEFEEE S ENESS R RS
B RE TR A 254 IO, RIS LR A PN R T LAAH B 5%
o FEMUARVETS T, MOBEH B =i, B AT UL AL bl
JE A AFs MU AR, B I SORT DA A AR ik 3]
IMLYE A, CALEREIMUOBEAC R . LA, B A% 5 1 22 /01
Rz B RE S ERES . FENUARIZ LS ShEs, PR
AT LFGA AR IE A M T 68 WU 08 i JC A%
i, ERNIPMLRE, DISEEShaa], K, GEEfk
& o R S R UBE T LAVE S MBI 25 5 o
% 6 mI5N, HE B 2218 K /N BRI WL RS I & 2 S5 41K
F AR EEARAFAE B 25 55 (P>0.05), T vl
21 | v R A UL R D e S IR S 2 A LA AE
BEMZES(P<0.05), {IFIEAHRE S FIEED, XSV
JHE IS BRI RS, RIS 28 X REHAR Eh 22 53R
3% (P<0.05) o 1 4 E B Rl a2, /NRALY
JHEA D e i, JUT LA s 7 X v /s BRUUL A D
e AR, W GARS #EHS N/ B P UL AR 5L
BV, DT Az sht (e Z e .

6 AU/ ENUEIE SRR

Table 6 Muscle glycogen and liver glycogen content in mice of

each group
205 ZPE(n)  WIMER S s (mg/g)  FHEIR S & (mg/g)
25 X IR 4 1.23+0.06° 16.17+0.47°
fgiil e 4 1.55+0.03° 19.73+1.20°
a2 4 1.39+0.08° 18.29+0.56"
AR =20 4 1.28+0.09° 17.06+0.40°
el apicksl 4 1.34+0.18° 17.48+0.58"

TE: [FFUA /NG ST B R Bl 2% 5 .25 (P<0.05)

2.4.4 /NEFLIR . PRE S i AL IR Nl S T I
LR KRR RIZLE S LA B9S8R AE,
FENUAFART BRE, HEmTILP BRI gl o i
FUR, PRI RE . (EOCEFLIRAY )™ A= ) 2352
FUA N EREE A PRAET-155, 5 LA TR, FEOULAE
SHREJT NI RISy T RE R TR, 2R B Rist
BN, A R 5 PR 2K B R, G R PR
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2024 4 3 A

REEFERNE B PR e F . BUN S E7E
— AR AT D WA 55 F 3 . LDH i =2
VEFEFE LA sk ZZ LIRS A S PN R, My L
PRIFL R . LDH W ks8R, ZLIR AN, P T
PEWOESER . FHER 7 AN, HE E 2RI/ LD &
LR R LH A LE AR B 22 57 (P<0.05), #E B )
Hr2H 5 ARG E4HAH LA AAAE WP 25 57 (P>0.05)
25 X HRZH/NER LD &, mifliagd LD & fehx
Ko TEE SR ZH BT FRER LD & i ARG HEH
ZEMRK/INERBY BUN &2 550 40 A0 te e ae i 3
PEZEF (P<0.05), FEH Tl E ] S E AR LU ANTE
FEZESPE R (P>0.05) . ZEHEXIEZH/NE BUN &%
Hrfpe 4] BUN & RIAIG, 7 B e o) i gl xt
F AKX BUN & &= 5A 24, R GARS BRI/ A
JEAT ., FRARIRE 5 /N FRULTE PR 28 R B A ks T 5 2508
ZK/INER LDH 36 P 55 (050 B 2 A Lo A e k2 Pk 22
S (P<0.05), HE B Hrssl gl SRR H A FU Ao e B 3
PE2ERF(P<0.05), #EE & a4 5 rh i giAH LbAE e
I FE P2 R (P<0.05) . Z5 FAXTREZH LDH 7% Ak,
i 4] LDH 3G PE e o HEH s 2 e X
= LDH WM EAT R, FRHBES GARS ¥R, 14
PN L 1 TR STt ) % o e, DA 2D AR PN LR 1Y)
VoA

#7 4N LD, BUN £ it fl LDH 76t
Table 7 LD, BUN content and LDH activity of mice in each

group
o SEL LD&E  BUNFE LDHi%
(n) (mmol/L) (mmol/L) (U/L)

2 HXT IR 4 8.70£0.41°  7.33+0.39°  3617.73+241.23¢
[l R 4 526£0.34°  6.02+0.29°  5698.58+358.28"
rh A 4 6.33£0.53°  6.68+0.19°  5054.08+634.96
I 4 7.13£0.98"  6.94£024"  4302.48+323.38°

[ER ey pitsEaEy 4 7.2840.62°  7.00+0.43°  4814.18+289.37°

4 [P ING S0 R EE 22 5 . (P<0.05) .
3 iR

AR S B0 E oF RAER BT 2, A 280 %o i G
PRI B2, 4 R PRI 1], AT $2 55 GARS
i EA RSN TE AL LI AN S L5, K] GARS
BAPUSARPUR 57 1E M, 5 AZS B8 H o hRerH
o PIASEGE A GARS HLEALFPTIE 557 HH &
ST 7 RS P =i S ST Y )| | BT oE o a2l S R T S E 2
RZZ . ABASIGBAT M E R NPT ARG, MELLZ
e GAR TEAR N ELSLRPT ALK, ARERIE GARS
SR AT E RN [ SR A 57 IVE R, A Fr
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