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Irisquinone Protects Against Radiation-induced Lung Injury in Rats

WANG Han-lei, MAO Yan, LIANG Jie, WANG Yong, LI Mi, LIU Wen-qi*
( The First Affiliated Hospital of Guangxt Medical University , Nanning 530021, China)

[ Abstract ] Objective: To investigate the protective effect of irisquinone for radiation-inducedlung injury
(RILI) in SD rats. Method: Two hundred and ten SD rats were randomly divided into 0. 9% sodium chloride
solution group (normal group), irisquinone group (single drug group), radiation group (model group), hormone
group, high-dose (60 mg +kg™'-d™'), medium-dose (30 mg kg '-d™"), and low-dose (15 mg -kg™'-d™")
irisquinone + radiation group, n =30 in each group. The models of RILI in SD rats were established by irradiating
right whole chest with a single dose of 20 Gy using *Co y therapeutic machine. Rats were sacrificed from the seven
groups at week 1, 4, 8, 12 and 24 post-irradiation, and the pathological changes of the lung were observed by
hematoxylin-eosin ( HE) staining and Masson staining; content of hydroxyproline in lung tissues was detected by
UV spectrophotometer, tumor necrosis factor-a (TNF-a) , interleukin-18 (IL-18) and transforming growth factor
B, (TGF-B,) in serum were detected by enzyme-linked immunosorbent assay, expression of TNF-a and TGF-8, in
lung tissues were detected by immunohistochemical method. Result; High-dose and medium-dose irisquinone +
radiation group could significantly ameliorate radiation-inducedlung injury, effectively reduce the content of
hydroxyproline and inhibite the expression of TNF-a, IL-18 and TGF-B,, with statistically significant difference
compared with model group (P <0.05). There was no significant difference between the low-dose irisquinone +
radiation group and the model group. There was no statistically significant difference between the single drug group

and the normal group. Conclusion: The high-dose and medium-dose irisquinone has protective effect on the
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radiation-induced lung injury and is nearly non-toxic for the lung tissues of rats.
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Fig.1 Pathology changes of lung tissues of each group in different time points ( HE, x 100)
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T A EE M IE R Bl SE B o 5 TR 2 L, Y
N D i 2R /NG IR 1 i o ) B e 0, O
B R S AT A A 5 24 Tl Ml 160 453 B A 96 Ik T

K MR L YA Al o BRD, DT R b m
i ZH SO0 i 9 1] o R G R R T 2 5 24
Jal Bk AT A A A BT RERE R BN R R e
TR, WA 2,

B2 HAKXRIMARRRERESHRRFLELE (Masson, x100)

Fig.2 Collogen fibrils changes of lung tissues of each group in different time points ( Masson, x 100)

3.3 iS40 T TNF-a 22tk SIEHRH . 02
H RS, T 7 & B4 TNF-o {8 75 8 > I a] A5
B FH s (P <0.05) 55 4 J& A B AE, 4k i T B,

x1 E—HESAEAEMNKRMME TNF-o &2HEE (xx5,1=30)

4 il aTRE, SEMAH, SR/ &4
BOMEMN, SRS &A= TNF-o B 5L
(P<0.05), W1,

Table 1 Concentration of TNF-a in serum at the same time point in different groups (x +s,n =30) ng-L~!
21151 Hl ik /mg-kg ™! 1 JE 4 J 8 JA 12 4 24 JH
EH# - 46.786 2. 635 45.370 £3.391 47.650 £3. 674 48.370 =3. 604 47.506 =3. 055
B 30 45.523 £2.339 46.082 +3.098 46.968 £2.700 47.683 3. 359 48.097 2. 590
LT - 83.004 +4. 163"  87.821 £2.748"  86.812 £2.943"  58.373 +3.687" 55.499 +4. 195"
Wz 1.25~0.062 5  72.856 +2.748"%% 74,054 £2.449"2%) 72,697 +3.366'2) 52,203 +2.748"%% 51,287 +3.465"%%
O TR 15 83.102 £3.197"  87.174 +3.483")  86.688 £2.658"  58.698 +3.741" 55.067 +3. 464"
30 75.400 £2.592"%% 76,032 £2.054"2%) 74,568 +2.748"23) 54,100 +3.559"*%) 51,658 +3.590" %%
60 73.967 £2.558"%% 75,121 £2.658"2%) 73,736 +2.740"23) 53,611 4. 164" 51,594 +3,299"%%

FHIERAILED P <0.05; 5B L P <0.05; 5D T Z/FIGHH LR P <0.05(F2~6 ),

3.4 MIEMAEH T IL-18 84k HIEH A R
PO, B 3R 45 R i 2 IL-18 A8 2% > I [] a5 Bt
THE (P <0.05) % 8 Ji ik B W (B, 4k 1M T B3, 24 14
BTRENBEYE . SR S R/ R4
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HIFE (P <0.05) 45 12 J& 3k 8 W8, 4k i F %, 24 HLde, 7E 4,8,12,24 R R4, D TR mHl =
Al TFREESE, SEMA DR/ hmEd 4 TGFE, W B (P <0.05), W3,

®2 EB—HESRFAEHEMNKRNMLE IL-18 EBLLE (v 5,0 =30)

Table 2 Concentration of IL-18 in serum at the same time point in different groups (x +s,n =30) ng-L~!
20 51 HH/mg-kg ™! 1 J&] 4 J 8 JA 12 J& 24 Jf

EH - 73.460 +4.715 75.210 3. 651 76. 612 +3. 496 77.013 +3. 496 77.454 +6.782

.25 30 73.697 +4.371 75.389 +3. 881 76. 898 +3. 620 76. 898 +3. 651 77.214 6. 164

LAY - 92.628 +4.472"  164.241 £3.800"  172.760 +5.849")  146.990 +4. 448" 123.830 +5. 120"

e 1.25~0.0625  80.689 +5.206" > 154.890 +4.315"%% 157.160 £5.228">%) 130.964 =5.163">) 116. 876 =6.582">3)

YRS 3 15 92.578 +3.944" 164.210 +5.228" 169. 370 +5.292" 142. 610 +4.273" 124.743 6. 164"
30 82.712 £3.651'2%) 155,720 +4. 472" 160.230 +5.537"%% 133.970 +5.099'2¥ 118.250 +6.236' >
60 81.691 £3.552"23) 154,679 =5.120"%%) 159.370 +5.513"%% 131.850 +3.478"2% 117.269 +5.621'>Y

*3 E—HERFAEAMNKREMFE TGF-8, RELLE (xxs5,n=30)

Table 3 Concentration of TGF-g, in serum at the same time point in different groups (x +s,n=30) ng-L -1
20 51 4/ mg-kg ™! 1A 4 8 & 12 A 24 14

EH - 12.569 +1.619 13. 880 = 1. 563 14. 610 =2. 403 15.012 + 1. 884 15.422 +1.490

gl 30 12. 880 2. 366 13.021 =1.763 14. 820 = 1. 490 15.623 +1.707 15.829 +1.903

8l - 17. 140 +2. 054" 18. 400 =2. 054" 26. 640 2. 403" 27.605 £2. 403" 24.605 £1.707"

Wz 1.25~0.062 5 16.990 +1. 563" 16. 140 £2. 40323 21.280 £1.955"%% 22,714 +1.749">%  19.714 +1.749"29

YRS 15 17.220 2. 211" 18. 142 +1. 649" 25.590 1. 667" 26.172 +1.744" 23.484 +1.559"
30 17.020 +1.760" 16.081 £2. 42423 22,720 +1.749"%% 22,587 +1.736"%%  18.587 +1.246'2Y
60 16.890 +1.763" 16.150 +£2.403"%% 22,680 +1.707"%% 22,703 £1.931">  18.703 =1.314"2%

3.6 EMEmRSE SEWA PRHALE, Dl RIS e, TR 4,8,12,24 FRBGR YL,
TR A IR AR M R S AR A IR TR S e ) I A O R ] R A
THEs (P <0.05), 46 24 JAGABIWefE . SRR AL 5 (P<0.05), W34,

x4 E-—HESAEBEMNARMMARZHEBRESEILE (2 £5,0=30)

Table 4 Concentration of hydroxyproline in lung tissues at the same time point in different groups (x +s,n =30) ng-L~!
21 51 Fdt/mg-kg ™! 1A 4 J 8 JA 12 4 24 )
E# - 0.900 =0. 166 0.933 0. 187 0.948 0. 202 0.915 =0. 138 1.013 0. 153
2 30 0.912 0. 152 0.926 +0. 198 0.920 0. 166 0.944 0. 178 1.016 0. 154
i - 1.177 £0. 174" 1.482 +0.229" 1.581 +0.213" 1.821 0. 198" 2.137 £0. 161"
Wz 1.25 ~0.062 5 1.180 0. 179" 1.226 £0. 19823 1,278 +0.191"**  1.465 +0.221"%¥  1.701 +0. 149"*:¥
o TE 15 1.137 £0. 198" 1.493 £0.234" 1.531 £0.203" 1.786 0. 191" 2.162 0. 126"
30 1.130 £0. 192" 1.246 £0.230"23 1,298 £0.205">%  1.565 +0.213"%% 1,835 +0.170" >
60 1.159 0. 160" 1.266 £0.220"%% 1,284 +0.179"*%  1.497 +0.147"*¥  1.804 +0.190"*:¥

3.7 JZHZ TNF-o (3635 HIEH 4 R2GAH AL, B, £ 4R B4 TCF-B, 1Y 33k 8 75 4 A~ I 7]
i FFE A UL TNF- (3 35 578 45 s ) i B ST (P <0.05) , 32 278 30048 8] [l L2 4
WFE (P <0.05) 55 24 kgl SHEA4 5 S o ) B A T 20K SRR R W Uk B 5 24
W2/ TR, il R R TNF-a JEGREIGE, SRR D T 2N R R A, 1
AR A= (P <0.05), kS, K3, 4.,8,12,24 O T2 p B H 4] TNF-o 14 35 3k &
3.8 4! TGF-B, MKk HIEWH FLU L B AR (P <0.05), W36, K 4,
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#5 E—MEEAEAINKXRKMELR TNF-o F)FRIE (25,0 =30)
Table 5 Expression of TNF-« in lung tissues at the same time point in different groups(x +s,n =30) ng-L~!
£ 3 Flid/mg kg™ 1A 4 J 8 JA 12 Ja 24 A
EH - 161. 630 6. 027 158.942 +7. 180 164. 852 +5. 654 160. 839 +5. 647 159. 65 +6.076
HZY 30 158.610 +5.577 159.243 +7.209 165. 398 +6. 347 161.281 +5. 672 158.84 +5.582
L7 - 107. 500 +4. 333" 75.033 +5. 672" 71.345 +6.322" 65. 467 +5. 465" 58.364 +5.934"
Wz 1.25~0.0625  125.570 £5. 674" 96,258 +5.340' %) 86.639 +5.150"2%  81.360 +5.409"2% 76,236 +5.328"2:Y
OWTE 15 111.470 £5. 452" 78. 496 =5. 464" 73.296 5. 894" 67.423 =5.585" 59. 186 =5.769"
30 127.520 £5. 117" 93.852 +5.654"%%)  83.642 +5.542"2Y 78,163 +4.896' %Y 74,274 +4.958"2»
60 127.900 £4.563"%%) 95,973 +6.458"' %% 85,372 +5.399"2% 79,246 +4.619"%% 75,463 +5.065"2>

3 FBAKXRMALR TINF-a BRE (RAEHMK, x200)

Fig.3 TNF-a expression of lung tissues of each group (immunohistochemistry, x200)

®6 E—HERFEANKRNMAR TGF-B, HFRIE (v +s5,n=30)

JC S8 P i 5475 A T P9 A i 41208 ) A 2R RO A
G, F AT AT E T 17% P S s
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Table 6 Expression of TGF-8, in lung tissues at the same time point in different groups (x +s,n =30) ng-L~!
21 5 FH/mg-kg ™! 1A 4 J& 8 JA 12 J4 24 J
E# - 154.463 £5.537  154.650 +6. 640 151. 170 £9. 980 151.530 +5. 802 149. 850 +6. 204
0z 30 155.11 £5.264  155.240 = 5. 867 153.260 +4.954 152. 680 5. 192 148. 360 = 4. 691
LAY - 97.601 +5.520"  85.644 +5.170" 67.595 6. 062" 55.955 +6.257" 46.237 +4.366"
W 1.25 ~0.062 5 97.206 +5.313")  96.253 +4.625"%%  77.637 +6.119"%Y  65.276 £5.349"23 56,374 +4. 45329
¥ £ 15 97.507 +5.046"  86.298 +4.405" 69. 663 +5. 359" 56. 638 +5. 045" 45.156 +4.296"
30 96.507 +4.537"  91.535 +5.107"*%  74.376 +5.593"%%  63.051 +4.886"' %% 54.146 +4.133"2Y
60 97.404 +5. 416" 9.279 +4.963"%%) 75,598 +4.832"2Y  64.092 £4.774"2% 55289 x4,399'2:Y
4 itig AR R 58 A R, H AT A A0 R, OGS HE A

ERINEITE o e ol o A L SIS P
e SO TS A il £ 4 A — LS A DA ] 5
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Fig.4 TGF-B, expression of lung tissues of each group (immunohistochemistry, x 200)
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