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Influence of chitosan on liver free radical metabolism in anaerobic training rats

Shi Ying

Abstract
BACKGROUND: Chitosan has the function of scavenging the free radicals.

OBJECTIVE: To observe the effect of chitosan on the liver function of rats undergoing glycolysis energy supply
following intermittent cycle swimming training.

METHODS: Sixty-four adult Sprague Dawley rats were randomly divided into control group, exercise group, medication
group, medication and exercise group, 16 rats in each group. The exercise group and the medication and exercise
group performed to glycolysis mainly intermittent cycle training, and after training for 12 days, eight rats were selected
randomly in two groups to take the relatively large amount of swimming exercise (i.e., a quantitative load exercise); the
rats in the control group and medication group did not underwent the intermittent cycle training, but the rats in the two
groups also received the quantitative load exercise at the same time points, i.e. each group was divided into two
subgroups of pre-quantitative load exercise group and post-quantitative load exercise group. Rats in the medication and
exercise group were gavaged with chitosan at the concentration of 0.3 g/kg at 30 minutes before training; rats in the
medication group were gavaged with chitosan at the concentration of 0.3 g/kg at the same time point; rats in the control
group and the exercise group were gavaged with the same amount of normal saline.

RESULTS AND CONCLUSION: The superoxide dismutase activity in each group after the quantitative load exercise
was decreased significantly when compared with that before quantitative load exercise (P < 0.01), and the
malondialdehyde level in each group was significantly increased (P < 0.01). And the superoxide dismutase activity in
each group after the quantitative load exercise was significantly lower than that in the control group before quantitative
load exercise (P < 0.01). Compared with the control group after quantitative load exercise, the superoxide dismutase
activity in the exercise group and the medication and exercise group were increased significantly (P < 0.01), and the
malondialdehyde levels were significantly reduced (P < 0.01). Compared with the exercise group after quantitative load
exercise, the superoxide dismutase activity in the medication group after quantitative load exercise was decreased
significantly (P < 0.05), and the malondialdehyde level was increased (P < 0.05); the superoxide dismutase activity in
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the exercise group after the quantitative load exercise was increased (P < 0.05), and the malondialdehyde level was
decreased (P < 0.05). It shows that chitosan combined with exercise and training can effectively improve the antioxidant

ability and the metabolism of free radicals.

Shi Y. Influence of chitosan on liver free radical metabolism in anaerobic training rats.Zhongguo Zuzhi Gongcheng

Yanjiu. 2012;16(51): 9574-9578.

i

0 35l

AL ZAHAE TR REMEN . Oy
Oy PN, AN EAT I BRI, A
AT R, A BB R I A SN,
BRO2 &2 ORI AN, it 4a B 2k 10 R0 B
s At B T G O (¥ 05 4k Sz WV (O +0, +2H" —
H202+0,) AT 2F BR Og» B I AL (K HER . AR
PCAINEC A BT PR (KA 22 T BOH AN 1 e A U FE A5 L
FVEAEPER 1 T2 kAT AR N UG — v
Wia ) S AL, 8B R BN 2 A A R
W5 N R, Schwane P15 SRk BT )38 i vk s
TP A S Al 2 2 25 T R

N R R 2 i AN AN TR % B AR
B e i ot S A A 4, 5 B S R LAl i it
AR EERIRREE, Q3 E S IE e . Sl e
KSRk S8 P AL S L KPS T 5K
SRR /N GEAT 308 I I T — 5 i BT

AR, SRR R RRARGTAA A T A
IGEE I, SERBE A ) — P LA R kL B Th g 1
BRI, AR S 2B T5 T C 2 B R AT R B
JEMShAET, (R A P ARG TS SRR LU A L A
Oy T e RS2 n T IEZH 28 B b A 1R 52 1 ik
RIARIE . Pl S80S ORI AR AL RE D = 0 1A B
SRR ISRy, DUTFIEZEEA — KP4 ST
NEVE AN BB YA A ST LR 52 B R4
FEFEMITERZADT F I RE S (R bR, AR Hh se5e 2R
XK U2 B AR S OE 2 sl RE T 1520 o

1 #MRENTIE

Wit BEHL A0 R ) ) S .

RS

KT FORAE, SRR, LB =95%,
W BT AR Z B AEYBARA RN 7] .

I EN: 4 R AR MEYESD R 64 K, iU )IIKe

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

s R R AE, PRFTEL(200£20) g, 4% S ARUERS
KPR, HBYOKEEE. FREESE, B
PORFIHEN TR AR, FREDR E20-25 °C, AHXIE A2
50%-60%, &R, BE2EH 1K

NZRig&: 50 cmx50 cmx100 cmif MBI EL, 7K
H(3142) C, KEA KRG KMEKM1.56%.

RISk

SRR EIS AR N A TR R R a4, R4
165 XPHRAL. YIZRdl. Me2hdl. MRZyIIZR4.

WGk Fr 3% R Bl R FH 0 870 1) 5 A4 0T 51 2% A Tl VK
B8, MAKRAE2-4 minNIAE] 0k, SR DOREEE iR (it
By 5 1 1) B R SN 1 J LN it s 2 It A )
W7ike WNgkJiik: 441 KRAES0 cmx50 cmx100 cm
W P EL Rk, KIR(31£2) 'C, KE N KRG K
FRKMA5M . HATIEN KA d, SR )5 MBS R4
PURig s e AT U SR . UIZRAL. IRZGUIZRALK R 7
EARTR12%, BR R4, Kizaha A R413
K, NEEE AR, BXIEEERES min, 4E
PRIE30 min. BEJEZE 798, 7R AEA K RPTAK R,
TR KRB0 s. . e 1d 5418 H
KERIAT KizghEigs), KKz A3, H2
4, FrelereA6N (T, T2, T3, T4, T5. T6).
DK Ay 18 Bl R 58 2 N IR RIS Bl 5, BT DA E St 6 s
JEE T W IFISRAE, MAEET1. T2, T3, T4, T5.
T6, e KR A E A= 112%. RILLX8 H KR
T — YIS B W S8 55 10 P38 B A Ay o o g PRI AR
BB, 2R B B 2 1 AT e & i s L 7 A e
S i T8 B AR B AT IS sh Al .

B AR IRAIZRA TR 251730 mindE B 45

FERME, AR T SN E, 2=
40.3 glkg. ¥EE AN RGN, 2 TR, LA
0.01 mU/gIIE#ET « ARZ9 LA R AR, X R AN
W R HE DL S S A H R K

B R 4IRS i SIS B AL TR A 2K I Sk AR A s
€ BT B ALK R T —I0E R AIE ), (Eisslh
RIZIWT Sk ARZE,  EH 2023 100 5 e A A S A )
JN K

FEWEIRRR: SAUXRITIEE S B 5N

9575



@k WWW.CRTER.0rg

L1 TEIRBNS TSN BT F1 12 Co 9 5% 7

CEERTI A

FATZES T P R A0E HHSPSS13.05 {1 kb
T, i Hxes®oR, ZAFEASSE e W A
FIT 2 NTHATI R, PR T RE AR B e 0 25 1k P A
FEAL RIS, P < 0.05% m2 54 W X

2 HR

2.1 i%%%ﬁﬁﬂﬁ 64 FUK R RE NS5 R0 HT

2.2 ALK RIS EMBALEEEZ Ak K Yl
K B8 B A AT U VK I Bl I SR8 S A B A i 1 2
A5, SRR ER LS EEE (P > 0.05), &4

S B AT Y PKOE B AT 2 SR S A ) A i @ww
BAR T @ B AATKE TP < 0.01). SX 4l

TS S HTAR L, SRR, YIZRaL. IRZG4L. W%
IR e 5 5 mr i VKOs 3 i T 40 238 A0 ) B g 7%
PEX I B RER(P < 0.01). LxJBALE i fu iz ikiz 3
JEAALE, IR e A VK 35 I A SO S A B
G PETE E(P < 0.05), JRZ5IIZR4 e & A i ikia

3o I A SR A AP A IS P BT (P < 0.01),

BN e A mlipikiz sl fE A, k254 e & 7 i
VKIZ 3 5 A 23 A AL B A B VEFRIR(P < 0.05),

P 250 S5 41 97 Anf Ui UK 2 Bl I AL U AL B4k
FEEPE R BT (P < 0.01). SIR&4 & FariiFikia
G, MR E & S aliEikis 2 Ja A 28 A
P AR P B T (P < 0.01), L&A1,

® 1 SAKEUE R AT KIS s A A 208 A B A i
LR LA
Table 1 Comparison of the superoxide dismutase activity in the
liver before and after quantitative load swimming
exercise in each group (xts, n=8, pkat/g)

Before quantitative load After quantitative load

Group T : L .
swimming exercise swimming exercise
Control 34 790.46+4 392.21 20 616.96+2 168.27°
Exercise 32 797.89+2 626.53 23 792.92+1 506.807°
Medication 32 001.90+2 660.70 19 955.16+1 257.75°%
Medication and 33 872.94+3 602.55 25 048.94+2 100.92%™"
exercise

%P < 0.01, vs. control group before quantitative load swimming
exercise;°P < 0.01, vs. exercise group before quantitative load swimming
exercise;’P < 0.01, vs. medication group before quantitative load
swimming exercise; °P < 0.01, vs. medication and exercise group before
quantitative load swimming exercise;°P < 0.05, P < 0.01, vs. control
group after quantitative load swimming exercise; °P < 0.05, "P < 0.01, vs.
exercise group after quantitative load swimming exercise; 'P <0.01, vs.
medication group after quantitative load swimming exercise

23 BAKRIAL AR ZBERKF i H4LRRE
ST PKAZ Bl AT ZA KPR AR5, K411
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Table 2 Comparison of the malondialdehyde level in the liver
before and after quantitative load swimming exercise in
each group (xts, n=8, umol/g)

Before quantitative After quantitative load

Group o : L )
load swimming exercise swimming exercise

Control 108.77+0.53 153.73+13.42°
Exercise 108.22+0.49 135.32+12.22°
Medication 107.77+0.57 154.71£11.297%9
Medication 107.77+0.57 120.38+9.66°'"

and exercise

P < 0.01, °P < 0.05, vs. control group before quantitative load swimming
exercise; °P < 0.01, vs. exercise group before quantitative load
swimming exercise; 9P < 0.01, vs. medication group before quantitative
load swimming exercise; °P < 0.01, vs. medication and exercise group
before quantitative load swimming exercise; P < 0.05, vs. control group
after quantitative load swimming exercise; °P < 0.01, vs. exercise group
after quantitative load swimming exercise; "p< 0.01, vs. medication
group after quantitative load swimming exercise

3 g

3.1 AR X F RATIE A ATLLR A B KA
EWAR DB WIIEY, B3 JiIE— Ik
M) SR B AL =R K F i, ok 15 40 45
Pif R 2 — B, H g R R N S A 4R
PR R R — B, R ZE B W AR [
%, MRV A R N IG5, 5 20 240 M — e B T4
i, AN S TR

SIS 4 R R 8 B s Bl I K U2 SOk AL
YIS AR E P 2 KT € EAAHE T ST iss)

P.O. Box 1200, Shenyang 110004 www.CRTER.org



11 SERBA A NG BT 1 HI A Cf 9 5207

% WWW.CRTER.Org

fit SEUT A SR A B ALRREYE F e 5 WK T
EARE AR D . 19824FDavis 2 2y U LT e LR
R I AT TR 538 Bh 2 B 08K U
FUPLA AT S 1 A3 B R 22 B I 18 o — =%
BiJG, A 2 FH IS R R S ) iEiE ) SR
U2 2700 Pl 2 e 2 139 A szt 4 R 5 DL S
— B RSN UMD KIS B SRS B G B
I SO DB AL S P B 9 KT TH i I J
DI REUN R . — 2 R Z0E B I FE AU, SR 45 SR
WRFAE S SO, RS B AR
(RIMERR, U T RIS I RE, IO R
S TR SR T E S NS, Wk RSA R
o B E R R R, AR B e e
JH UL AR A A B 7 e, SRR, X R
IS PRI AT H O o 8 PR I T, JHF 28 PR S8 A 00 5 328
WeAe, HHUE LB — PR (R AS 5 2 [ IR
et i B o 1 P RE AR DRT 2 A B AR A A A K
ARG, B B R R K TSRS, T
SERTHUARLL LS T (K407 o BT LA 1 P K HE R
PCBEETE R R, X2 Jmisshs HE LA AR 45 5
3.2 EHIGAAFAL A B ARG Hrh LI g R
B, YNGR e AR VKIS BTN KT S U
WA T A 5 ) 211 5 k7 4 B U G2 B0 I A b 22 S
TC B ER o AN IZRALE i SURTRAS B ATk
R B INZR)G , SURE T d, IFIERIHUA
RGeS A B R R GOE B T — R AS . T2
o RANGREKIZ B G TN KPR T, A
WGBS VR 3 R b IR B iz 85 5
4 5 BRI VKIS B 5 A LU T KO B R,
AR T . X5 2R E WIS A —
B, ISR AR ISR T oK BAR A L g
JR AR S HEs ™, I, IR0 T LA B 4 A
PMRIIEEY |/ ST E (1K )i 1:) S U R A AN N &
LG R, BRI HE LS B L A K. 835
AT R IR R s LR IR R A i
fit. H=, TR IESN S LN 4 K A
JE, AL LR IR 2 5 MR LR AR 1 e i ok
WRE, KRN KT RN, B A A
PEE BT R M. BEHLEIE IS, ATIEA SR R 5E
BB, RS EROR T, RS 1 ph x4
R B it o

3.3 R B b ERB G Hh LSRR
TE B GRS EINT, TR VIZR . R4

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

TR A A T R AR — 2, AR L
S0 S IR e S AR IV IE B T R K
P T, A A 1 R AR 1R R,
E AT BN AT G A0 dIIRE S, T B8,
AR AR YR B T 2 TR KT 1 2 A
Fivl a7 SESI N FESES R LW e -3 SR S Y S
TS B AR T AR A AN S, 0 R S SRR K
B HRRAS IS B R REAR I B Mg o FE e i
GATIE SN ST BV %, IRZGEH 556 AL AR b 22 S B e
X(P > 0.05), CHWITTRW], FeRMESARAE. 2hE
SGHUETER, BB, BRI A T, B
HENEREE, ST R I /T 22 B S (n A 1 H
B, (2. R, H AR, kil
N SEERRE O AR A, T A R ZA P A H e
B, A RIS m A UASTAEA B RS PRI B H ik
iR, FRIRES IR PO A R VRN, R
HR IR FE SR BE 1 Db B

R AATIEKIZ ) fE, IS IIZGdiLt, W
KT BT, B B A M R, S
WA TS dif v ISR, S T PRI 4
Eedy, A g S TR PR GRE T, LAY
B R R O A AR AR ZE . 45K, 12
Bl I 25 L o 40 i FH 52 SRR Re i A 2 MU A B A Ak e
73, G B AR .
34 JRHBHVIGAATAR A B ARBEG A LK
W, BRSSO AL IR IRZh4l. Tk
ISR ANTIE N KT B ALY AT P e A
—3, MR R R E TR S RN e & 6
WIS BN G A AT T iy, AR S A 1 5
FHRR . 8 = AIFKIZ Bl 5, MR SR 5% A
WA . IRZGALANLEL, 5 KPR, Btk
YA M B T R . H AT E IR AR 25 B T O
AT UT BB E HEIIE . JeonZIHFS LT
R JE 155 CCly 3 BUK BUIF I Bt 3 A Préd /e i &
B, MHUT JMk e A WA I CAT Ak S A0 54
W P o R [ A N T R [ L T SRR 4R A i
SR ()N B A0 s 37 s v N KO IR R, 4
SR, IOAJUT R R BRSO
R, BN LT SRR AR B BRI 0 A R A e
MR ER o SiR 25 Ui, TR S SR IE & N Zin] 38
AR EVAPUEACRE T, BG5S, ORI 4N
Mo AR AN AT e LT ZROME ()RR ik 45 A AR IR AR s
PEE K. LT SRBE 145 bR otk 2 (A1 v DL L%

9577



@k WWW.CRTER.0rg

L1 TEIRBNS TSN BT F1 12 Co 9 5% 7

5 A AR RN, RN B HEE LT RBERATRL
SR TR R AR R BH -k, mT DA T i A AR
0T 20 MO T T R — SR e I, LR A S 11 e 4
PE, B2 Az 20 KT FRSERATL T 2R
AT AR LA 9 (O PR AR 22N, prel, S
W] REIE I L b URO@ AR bR Bl ORGP TP, 52 A
Sz sl e TN ZRAITIE N A R RE, AR
B BT R AR AR R Y, O HAE S Bk A i
Jiek S S N A R T A RS D 1 D e

it s g KR IE SRR AR K, R
i L AR DTN, DU BEREE T . ERE
R RE O A S BIRREE/D, SsAS H R 52 SRR I
WEAE, Al dIRlEE IS, BERe R bR B 5
PUAMBTERE ST, BT g ti. MH5eRp N &l
Sl A AR UAUEALRE ), B B d AR, R
P An .

4 SEH

[11 Zhang QJ,Xiong ZY,Li QX.Zhongguo Yundong Yixue Zazhi.
2002;21(2):64-67.

FRASTL, AR I, 2R M g St vk s Bl /s B LS 70 A2 4L
Fabs JHIE S ILANO & R e [J]. o iz s 7 2838, 2002,
21(2):64-67.

[2] Luo H.Guowai Yixue:Shengli Bingli Kexue Fence. 1985;5(3):
148.

B0 TR S A A T 0 DA 35 SC( 23038 )], I A 2 A P 2
R4 H1,1985,5(3):148.

[3] Schwane JA,Williams JS,Sloan JH.Effect of training on
delayed muscle soreness and serum creative kinase activity
after running. Med Sci Sports Exerc. 1987;19(6):584-590.

[4] LiuLP,Zhang YK,Feng WQ.Tiyu Kexue. 1999;17(1):80-81.
KU 2, 7 2R3, 5 A S e K U000 K B B B A A UM
o1 1] AR CKRILDHIE HE 5 i [J] A 7 81 2%,1999,17(1):
80-81.

[5] Zhang YK,Jiao Y,Zheng SQ,et al.Zhongguo Yundong Yixue
Zazhi. 1995;14(2):69-72.

TR 3R, FE R0, 15 8, A% SR D SR VKOG /S BRI T LA ZL
FBEARHE AL CK. LURTE 2w [J]. h [FEis s B2 22 3
1995,14(2):69-72.

[6] LiGL,Huang YQ,Yang WS, et al. Zhongguo Yundong Yixue
Zazhi. 1998;17(1):57 2= [F Fi, 370 IR, IR, 55 MAC 2 MRt g
SR BUI ) B AR A LB AR AR 1 S D). b s sl
2 5=,1998,17(1):57.

[71  LiJ,Yin J.sichuan tiyu kexue. 1994;13(4):15-18.

BRAR, FBEED. R B SIZ 0 5 5 o I 8 K b RS P P 52 [ D] 04 )1
AEFI4%,1994,13(4):15-18.

9578

(8]

9]

(10]

(1]

(12]

(13]

[14]

(18]

[16]

(171

(18]

[19]

(20]

(21]

Ma TN. Tiyu Kexue.1999;19 (3): 80-82.

Py 58 s R S F e s [J] A F FEH,1999,19(3):
80-82.

Jenkins RR.Exercise, oxidative stress, and antioxidants: a
review. Int J Sport Nutr.1993;3(4):356-375.

Sjodin B,Hellsten Westing Y,Apple FS.Biochemical
mechanisms for oxygen free radical formation during exercise.
Sports Med.1990;10(4):236-254.

Kumar CT,Reddy VK,Plasad M,et al.Dietary supplement of
vitamin E Protects heart tissue from exercise —induced
oxidant stress. Mol Cell Biochem. 1992;111(1-2):109-115.
Davies KJ, Quintanilha AT, Brooks GA,et al. Free radicals and
tissue damage produced by exercise.Biochem Biophys

Res Commun. 1982;107(4):1198-1205.

Qiao YC.Xian Tiyu Xueyuan Xuebao. 2001;18(1): 39-40.

Ir F A AR Sk o R M v OR SR OL4L 2AMDA. GSH%
I R ] VG AR 2 B 4R, 2001,18(1): 39-40.

Suzuki M,Kalamine S,latsumi S.Exercise induced
enhancement of lipid peroxide metabolism in tissues and their
transference into the brain in rat. J Nutr Sci Vitaminol (Tokyo).
1983;29(2):141-151.

Salminen A,VilO V.Endurance training reduces the
susceptibilily uf mouse skeletal muscle to lipid peroxidation in
vitro.Acla Physical Scand.1983;117(1):109-113.

Luvin R. Are induces of free radical damage related to
exercise inlensily ? Euro J Appl Physiol.1987;56:313.

He PF.Zhongguo Gonggong Weisheng. 1998;14(3):187-188.
(ORI NS I VADNERTE S it i N IS HEEA
T 42,1998,14(3):187-188.

Jeon Tl,Hwang SG,Park NG,et al.Antioxdative effect of
chitosan on chronic carachloride induced hepatic injury in rats.
Toxicology.2003;187(1):67-73.

Chen TP,Song XM,Li ZP,et al.Zhongguo Haiyang Yaowu.
1998; 17(1):27-29.

W I 35, R e, 2 21, A8 H 3O 40 B e RSN I ik ) e 4
JHIA 5 PR DR 4 F L], b IR 24540, 1998,17(1):27-29.

Shi L,Xiong ZY,Yu DH.Xian Tiyu Xueyuan Xuebao. 2003;20
(4):62-63.

42 BB IESE AR LT UL T R s s L Z A
FEARU B MLV BT P 1 S WA [J]. V8 24 1 2% 6 %4, 2003,20(4):
62-63.

Chen XC,Wen ZJ,Xiong JY,et al.Zhongguo Kangfu Yixue
Zazhi. 2003;18(3):156-157.

VR, SCOR Re I 7, 4. SEARBIRNE S IRk B B
AR ] R e 2424 3,2003,18(3):156-157.

RAAEFNES EE—

TEZFRT I FAHRAMER, HABAH, AETT
B, Rl RIK, RARRG, REHE
L5, RE AR RS FFARGEH, WELE,
XA A

P.O. Box 1200, Shenyang 110004 www.CRTER.org



