B OTEERKFEYM 200846 HFE 298 6 M1 hup.//www. ajsmmu. cn
Academic Journal of Second Military Medical University,Jun. 2008, Vol. 29, No. 6

+ 651 -

\/\ —F-
DOI; 10. 3724/SP. . 1008. 2008. 00651 e FH°

N-Z B 3 Bt =B 3 K R /)N 48 5 152 45 R B #P 4

x ﬁ‘ﬂ,ﬁ:ﬁﬁm e, 2 A KRB
1. B A0 DXCAR M A B B 3% 30 AP R, T 7E X8 W AN R ST BT L 4R N 350025
2.%%@*!2%&?)”@%%&%9‘[1 350000

(HE] HE: %3 N- Z. Bt ¥ Bt & B (N-acetyleysteine, NAC) 3t /N i 48 4t 145 & 7 7 15 A K HEAE A AL 4, Jrv:60 R4
SD K RFA AN 5 A, EHBEHA =12 EXLREHEH & . & HAENACHEHA =12 HEX 10 Gy X A £ K
JEH BB 4T IF 4 B 4A T R E 4T NAC 300,200.50 mg/kg % 8 7 GEFEXNEHA=12%FEEE4H 1 ml 0.9 % NaCl %K,
#ET7d, NACERKREHERM S IAGEEEERNLYE . ZRAEE38E4K, BARFE 38 .20 2hEARAR K
W5 RmBEHmR, AETAEHFHERCERMA LOMREZFET AT R MEO K & DA B L E = KA NH (diam-
ine oxidase, DAO) 7 M , 4 M /N i 28 4 o A F AL 4 B Ak B (superoxide dismutase, SOD) . A = B (malondialdehyde, MDA) , ¥ &
*"@%#Hi:<glutathionc,GSH>/\ SR EREARKRRE LM AR LR F DILBR . DAOLEEE A,
NGB E SOD % .GSH 4 & FME& MDA & & B ¥ %8 (P<C0.01), FE A& NAC 42 43 5 7 1 7 52 £ H 1% /)
EM&E%@%%%MW%&%ﬂ%ﬂ%ﬁﬁz%@<o.05,P<o.on&ﬂlﬁ%ﬂ ¥4 D-ILEB& .DAO 2 EFAE. £ HNMNHA L+ SOD.GSH
SEIHR D ER AT MDA 8 & & (P<C0.05,P<C0.01), 4518 : NAC 3 3 3 B AL R0 A L 86 77 L8 B 1 o o 1 2%
WrERE EFPIRAANTR FEH UGBS fnsh oy 280, /N i s R R 2 H R0 FER,
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Protective effect of N-acetylcysteine on small intestine of male rats after irradiation

WANG Yu'® ,ZHANG Zai-zhong'® ,CHEN Shao-quan' , WANG Lie'* ,ZHENG Guo-hua®
1. Research Institute of General Surgery, Fuzhou General Hospital, PLA Nanjing Military Area Command, Fuzhou 350025, China
2. Department of Nursing, Fujian University of Traditional Chinese Medicine, Fuzhou 350000

[ABSTRACT] Objective: To evaluate the protective effect of N-acetylcysteine(NAC) on the small intestine of male rats after X
ray irradiation of the whole abdominal region. Methods: Sixty male Spraque-Dawley rats were divided in normal control group
(n=12) ,irradiation group(n=12) ,and NAC groups(50,200,and 300 mg/kg.n=12). Irradiation injury was induced with X ray
at a single dose of 1 000 cGy(source-to-skin distance 80 cm) for the abdominal regions after the animals had been anesthetized
with sodium thiopental(40 mg/kg,i. p. ). NAC was started 3 days before irradiation and administered for 3 more days after
irradiation,and then rats were euthanized after 12 h fasting. The terminal ileum samples were collected for crypt survival assay
and counting in ileal villi. The blood samples were collected for examination of superoxide dismutase (SOD) activity,and the
contents of malondialdehyde(MDA) and glutathione hormone(GSH) in the small intestine. The plasma levels of D-lactate and
diamine oxidase(DAQ) were also measured. Results: The mucosal structure of the terminal ileum was damaged after irradiation.
The plasma levels of D-lactate,DAO and the content of MDA were significantly increased; the activity of SOD and the content of
GSH were significantly decreased(P<C0. 01). NAC at different dosages increased crypt survival rates and the number of ileal villi
in the terminal ileum (P <C0. 05, P<C0. 01), enhanced the activities of SOD and content of GSH (P <C0. 05, P<(0. 01), and
deceased the concentrations of D-lactate,DAO and MDA (P<C0. 05,P<C0. 01). Conclusion: NAC may protect the small intestine
from irradiation-induced injury by protecting the intestinal mucosal barrier, eliminating oxygen free radicals,and maintaining the

internal oxidative balance and the structure and function of intestinal mucous.
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P& TR T R 0 2 I L 2 RS
TR T T R RV U M T TR O
450 22 R AR N BB I 50 Gy I, HR B
298 2.5% ~25. 0% 5 B T IR PR3 2 4 T 40 g
ST R W[ I 52 MR AL B BB T TR R
EAH 50 Gy, IR A BUR . N-Z Bk B2 R (N-
acetylcysteine, NAC) 4 il B K54, & KR
M L= e 5 43 B H K (glutathione, GSH) () 7
A T — AR A ) B AR A A 0 2 R R i 51 Y
GSH /b | 48 N BOK - T e 947 88 16 B iR 2L
R Ak, [/ N AR I NAC X 2 5 2% B 41 41
(¥ A SR 4305 LA AR R B 4 S AR NAC X
[ S 4 0 B e P TE LIS R e i . R
S B0 3 T At 57K B /N i R A 5 BT NAC I IR 3
S0 25 A0 L, BT AR T NAC 6 KB/ W 5 S 453 493 1
B 4745 Y B AR LA

1 #HRFEE

1.1 XA A MM IT AL RECE Spraque-
Dawley KB 60 2, &K i & 250~300 g, IR HF X
i N R = BE B s 50 AR it NACUHIHE TS . [
i H20051788, AE =4k 5. 0603101) I 1 Bt M [
AR A R A | L R A ) B (SOD., A 7~
fIt45:20070419) , GSH (A 7= Ik %5 : 20070419) N —
B (MDA, =45 . 20070421) % 2 05 52 A K
TR 65 CE P2 45 . 20070420) e st CAEY T
FEWFFL T4, s T H 4 g 4%, TL-16G B
WV R B LL

1.2 o 60 HAHEME SD R RBEHL> A 5 41,
TR 12 F vp gl BG4 045 52 B R I U 5 v 7
i NAC 45 24 4145 52 B R 18 30 HEUSE O 45 7 I8 s 1 4
NAC 300 mg/kg, ESE 7 d; HFI & NAC 4425418 %
B IR TR IR 45 T I I E S NAC 200 mg/kg. 3%
827 d & NAC 25 25 41 3 52 50 B0 U JF 45
F IR 5 NAC 50 mg/kg, % 4E 7 d; 1E % W 41
ST ES 1 ml 0. 9% NaCl ¥, JE 4L 7 d,
NAC 75 B IR AT 3 d JF IR & M s v I 45 24,
RHYGE 3 HE R,

1.3 RRAEGHAHSHDEERFE KRR LR
ELLE 2240 (40 mg/kg) I8 I v S BRI )5 ] 5 £E 5 ML
PR b, ) 6-MV B 2 i 845 AT X AL 4

N-acetylcysteine; small intestine; radiation injuries; radiation protection; radiation enteritis; intestine barrier
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B 5 emX 7 em, YR ZFE N 80 em, % 55 kL M &
JEC AR A R i 90 58T Rk BEA) A 1K,
7E 3. 20 Gy/min [ 7] 5 2N U B UG FI &2 10
Gy, HIAE I Sk O Y & i s et

1.4 MBS EREAMN T BEEE 3 B0
ARBAEE 12 h 5 5 S0 ) & 5 R E B 240 (200
mg/kg) IRALFE, A7 E RO 5 ml,4°C 2 500X
g B0 10 min 43 &9 ML 3%, ORI 2K & — 70°C UK A TR
17, ZIEOCHRD I sE b D-30 R 25 5, e g 26 i 45
AR R Jigy A 3 M AR 4K 55 i B B T e B G, 2 IR
RS T 4y e o B I . 2 R AR Ak
(DAO) Ik S W gy 38 575 P AR A4 55 iz Jo7 s T e e 4
1.5 DI HARBEFNE (B LW & TR
AT IF B /N i 9 FH T0A 1R 0.9 %6 NaCl i
Mk, BUR I P bR A 2 em, 40 g/L PP U I
LB MR A AR D) AL H-E B, kB R
TR AT AR e E ) R BOR 98 L O
PRAEE % LA IR AE S o0 70 o 9 B s 9] i
HZ10.5 cm, LB 2% 1 3 ] @ DL A& HLBR T
A SN TE A& AR,

1.6 AR RAE R BEE R E IR I ]
ML 4 cm, HTA I 0. 9% NaCl % 7 R P ot . o
AR TRRE LA 9 A F 0. 9% NaCl # . ¥
K IR B BY R BY R, JFAE BB S K T F L
PRI 10 % /NS 3R v VRO L 4°C S
600X g .0 10 min J& , ] EE W T 10 000 X g &L
20 min, &5 FH BT W — 70°C % 2R A7, Wl SOD,
MDA \GSH &5 % A0 3E J5 b &5 B 05 1, 4% B0 & 3t
B EAT

1.7 %itxa® N SPSS 13. 0 4wk 1T 4
TN S R x5 RoR, 2 MFEAR %L
Lo R H 56 A BE AL B oF 58RI 5 25 20 #

2 &% R

2.1 IR EFERE HFEWET.HEW
Xof 2 G At L 25 TS A K BRUOK i (Bl i G S 4R B
W N g 4l A e T T B R IR K it 9] i i iR
MEEYAEARBEMEK, BZREF (P
0.01) ;45 T A FH & NAC Ja , il A [/ B B 4l 45K
Bl /I 7 0 R R 9 B B 1S 2 AR B /0N i 5 R 1) 7 B
PE, IR 3 & g IR A7 IS R (P <<0. 05, P<<0.01), H
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NAC /E R 28— & 7 &8 0w ¢ &, b b )
B NAC AU B2 (P<0.01), WE 1,

R1 NACHIHHREERRAEHENT
Tab 1 Effects of NAC on crypt survival

rate and number of villi in the small intestine

(n=12,x=%s)
Grou Crypt survival rate Number of villi
o % (mm~ 1)
Irridation 51.08+3. 1044 3. 4540, 3700
Irridation+NAC
300 mg/kg 75.424+4. 76 * AL 8.6840.20% *AL
200 mg/kg 63.5645.127 *A4 6,290,447 F A4
50 mg/kg 54,4844, 3540 3. 7440, 36+ LA
Normal control 97.0741.03 9.46+0.17

* P<C0.05,* * P<C0. 01 ws irridation group;2~4 P<0. 01 vs normal

control group

2.2 MEBHREERAAEMNET LR HEHEE 3
H ., 5 1F 5 6 WA b A, voali I S 41 K77 B NAC 45

*x2

FHXRME D-FLEE S DAO 2 ER/MAA

il 5 NAC 4 2541 K R D-FLIR & DAO
SEBEETE(P<0.0D), &l E NAC 4254 K
B2 D-FLIR & DAO & i 5 15 W 6 641 AH b 2=
FE(P>>0.05); 5 B4l BB 20 A0 B, A ) 58] & NAC
A KR T D-FLIR & DAO & ¥ 5 2 AKX
(P<0.0D), 31z MBI EHAFTEERE =R
(P<<0.01), W3 2,

2.3 IMML AT REEEMM A LR SIEW
Xof A B AR, o i B O 2 R RO g R i A 2R 2 A
1) SOD.GSH 5 MDA 3 F & fb ik Ji i v 1 8 =
P47 8 2 A A, 52 JRU5 K BRUR 3 9] i 4123 vh SOD i
PEY GSH & & W {8 . MDA & & W % F+ i (P<
0. 01) ; 55 52l R 20 EE L AN R 57 B NAC 45 245 (50,
200,300 mg/kg) ¥ e #0 Hil KX LR i 1] 1 21 21
SOD iP5 GSH & & K, Ml MDA & & T+ &
(P<<0.05,P<C0.01), H ., #l& NAC 45 2 A 1E
HE#(P<0.01), W% 2,

NELTFEF N E LR

Tab 2 Comparison of plasma D-lactate and DAO levels, intestinal SOD

activities and MDA, GSH levels between irradiated and non-irradiated SD rats

(n=12,x=%s)
Group /Dflaclaleil DAO . SOD . MDA . GSH »
es/(ng » ml™1) /(U s ml™ 1) mU * mg nmol * mg nmol * mg
Irridation 9.82+0. 6244 0.7440. 1444 162. 69423, 0844 2.6840. 4044 15.84+£2. 3244
Irridation+NAC
300 mg/kg 3.62£0.31" " 0.32+0.12" 246.58+30.94* & 1.86+0.30" * 22.6243.87" * 4L
200 mg/kg 6.87+0.58* * L4 0.4840.11* * 44 214.52426. 94 * 24 2.2240.15 44 19.73£2.52* * 44
50 mg/kg 8.6840.49* * 44 0.5640.08" *&4 185. 74426, 56 &4 2.2840.19*448 18. 791, 74" 44
Normal control 3.444+0.11 0.29+0.06 268. 35+40. 28 1.624+0.16 31.984+2.21

* P<<0.05,” * P<C0.01 ws irridation group;~ P<0. 05,44 P<C0. 01 vs normal control group

M

R o

o T RH ML B e o] SR e R AR R AL L L
o S e A e A A M 3 e S L e A R B S T A i
NIIEL 2N 7B NI E @ T ) N N L S S w4 ]
SEOFT e = SACUEE 3 i AR R L S A A T e 1) e B
BUw HRAF TG A FRACT T3k B L 2R O e
TR b A S (0] i o7 L BE R R B 2 TR B
o ) S AR S Rl 3 A 15 P A0 ] e, A T AR TR
S LI IN w E  E  hR OR S (R i B 5 R A TR
Pel 26 . WEHTR W, Baoes b R i 1 4% 40 405 K B )
YRE b B A A A I 5 L P R T 2 A K DA
DIRE S H B0 BB R AN, [H AT 2 2
9 20 43005 B 25 2 I OWL S0 9 )5 B NAC 3£ 48 1
Jil T TIAL PR 45 2, RE S 0 R B X A B R 3.5

Gy v S R U & 1 4R ST B e T, A
WFFTAE S, NAC 3l i & 45 3P AR vk, ml xS i sk 1
PRREYE  RAETE M e R A A I e 55 2 T
FH SR o J5 Bt Dy g I i 2 380 A7 28 ) Bl v A JH O
fHJE NAC F T4 565 40 45 H 5% i 7 it By g I 15 By 47
PRI 75 R 58 9 AN 22, [ I 30 T A ) 288 2 (19
S e 45 O AL AR PR R S HL AR AS EEAR ), NAC Bl 97/
P % X LB AR AR L E A 2 — 2
/S

AWFFOR M 6-MV H 26 n 3 2% B AT &R = N
10 Gy X £85I 5 F 5 3t 7. SD K BB 1 i ¢
BT S5, M0 5 B A s [ o f o 50 R % 6 I 2% ok
D o IR AE 0 RS AR /Dl R B 2 A 2 B
AR ) I A 2 ¢ D-FL R & & DAO i
BT, DL M T8 [ A R AR &,



+ 654 -

WP R 2008 4E 6 1,55 29 B

T IR FL S M HLAR P 25 B AL U3 A 7 2 D-FLIR L A
B A P AR 4 A D-FLIR AL g & S, R U if 2%
) D-FLRR IR A FORVE T 1, KT MR S
T 3% P DA DG, n e Wk s e g R e T g i
BRI AR Y, DAO W /I i B E 2 48
LA v B P O 0 PR N I I i 2 2% B A i o LT
AR EHEDRAS T L DAO BE AR, 4 &
JIZ B IR B 40 M B ) DAO K S I, A ifi
DAO & Ft i b DAO & & 2 — Fln] e
o 88 5 46 Wy e Bk (R B ER AR B L IR AR F 5
AN %% B % 5555 300 /N RS TR 74 45 K 0 B
IRR I 3, I8 AW F A IR RS I b 3 — B AE SE T
AT BT W bt B T RERE A 1) K AR L FRATT 1 S 06
RILAF A NAC 45 25 41K 8/ g 41 2048 5 1
15 3504 AN R R B (R R R, 45 T NAC BB 12 35 P& I
TR PE i 98 1) R AR 28 T 7 R B L A i it AR 4K B
B3 22 I R A L B R W R A 4
F6) R Ty e 1) o B PE L ek B B I T R B A 1 7
£,

R B S8 T S e A T P A B A A B
002 G, 8 0K 40 P A A JRT A L T AR Y TR
N 7= AR KR i P 46 3 B 3E (reactive oxygen species,
ROS) ., W W i 5 B8 & k1m0 8245 A2 9 o0 71 N
0 M P A 3 D T i L A R L Tl 40 B ) e D T
FHETER, I 1E B A — A 0B 8RR 4 A Y
1B 47 Z& 48 . SOD 45 it | AP s H A7 75 B ROS. Bi
P f i e S T T A . MDA IR O A A
BT LR MDA F & 0] 1 2 % A b ik i
JFe ik S AR P R B L O 1) 82 b e e HH 2 24 S A 1
FERELS) . GSH 73 B ROS. 4k £ 21 20 40 1 1) 48 Ak
I J S48 R AT AR L O A B 2 2
M2 GSH 7K V1) F B NAC 38 i 3 bt A b o B 23
B ROS, LA Kk 45 i 2 AT i B ROS £/ 47 40 i 45
(1) GSH 4 fit - Jbe 20 8 9 P o 422 >k J 48 5% 4 5 92
SR B P AR D, AN — SRR R W, K R %2
10 Gy X 2l 5 ik U 5 3 d /N W 40 2340 i Py 41
PR3 T -1 B 25 B U B S M s R
U I /N i A 22 A d g e

AT 5 I A S 3 K RN B R SOD iE 1 5
GSH % &8 B L MDA &8 8 &I, 3t — 251k
AR G 5 W 41 2R Pk A A s B, 4 i Py AR
AL SR . ARl NAC 42 1 8 I8 s i
W 25 )5 RERE WD /NI 4L 23 MDA 115 5, F 461
Tk A B N B T 4 B A L P A A B T Al S T
6/ o 4 S 400 05 R L [0 B I 0 3 o 42 v /b i 41

2L SOD & PE A GSH & &, UL /N i 2L Bt 1
A7 10 5% 45 3 B A AR A5 0 B AR O MDA (1] 2 410
il MDA X/ i 1 45847 5 38 5 B A 15 5 1 48 5 By
8. NAC XK &R W 18 58 55 57 97 78 1 2 30— @ 1
FIH RN, NAC 300 mg/kg ES: 7 d & T 5 45 2
XK B T S B B B BT ER .
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