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Experimental Studies on Effects of Spirulina on Anti-damage to Pulmonary Alveolar Macrophage

Caused by Quartz Dust Xu Yongfang L Wu Kaiguo, Yang Li, etal. * Nanning City Health and
Anti-epidemic Station . Guangxi 530011

Abstract Objective To study the protective effects of spimulina on pulmonary alveolar macrophage exposed to quartz dust at dif-
ferent time. Methods Alveolar macophage w as cultured in vitro and its levels of LIDH MDA and SOD were determined. Results
Levels of LDH and MDA in the alveolar macrophage elevated and level of SOD reduced sgnificantly with the duration of culture espe-
dally before 12 hous for culture. But treatment with spimulina had obviously antagonist effects on it. Content of LDH and MDA
reached the highest and that of SOD the lowest in those treated with silica dust, as compared with those treated with silica and spiruli-
na, and with normal saline or with spirulina There was significant difference in kvels of LDH, MDA and SOD between different
treatments (P<Z 0. 01). Condusion [t suggested that spirulina could increase anti-oxidation in vitro of alveolar macrophage exposed to
silica protect it and impmwve its phagocy tosis  which could be attributed to its rich nutritional components.

Key words Spirulina, Pulmonary alveolar macwphaga Silicaa LDH, MDA, SOD

reysisenl ! . Si0, 0
(LPO) , 1
’ 1. 1
’ : : 1. 1. 1 ,
SiOz ’ ; Si0,98%
) s » 9% 5%m,
‘ ' 3mg/ml .
E. B- . Vit C Lo
Se. Zn. Mn. Cu. Fe [2], [3.4] | |
0 (5 4mg/ ml . . 62~650C
30 .
(PAMD 4 3 RPMI-1640 RPMI-
’ ’ 1640 ) . G6
: 10% C 1% 100U/
’ | ml ).
’ 1. 1. 4 I ,
(SOD). (MDA)
. 530011 ( ), ]



1999 12 4 © 213
1. 2. 1 1. 3. 1 (LDH)
Wistar ) 250¢g ) 2, 4- .
3 . 1. 3. 2 SOD o
1. 2. 2 . SOD 50%
My rvik . 10% SOD (nU/mD).
RPMI-1640 C 1% ) 1 1. 3. 3 MDA .
6
X 10 /ml, , nm/ ml.
3ml 37 '(5%C0, 1 . 1. 3. 4 carnoy
1. 2. 3 ) ) 30 15 ) ,
1. .
1 1. 4
RPM I 1640 Q .
2. 7ml 0. 3ml(N.S) 2
2 7ml 0 3mlSi0, ( Si0, 300#g/ mD
SP 2 7ml 0 3mlSP ( SP 400t g/mD 2. 1 LDH
. 0. 3ml1Si0,+ 0. 3mISP  ( Si0,3004 g/ 2 LDH
SP+Si0, 2 4ml
ml. SP 400Mg/ mD , LDH ( 4. 8
5 . 37C5%C0: 4. Sp , P>0.05)
8. 12. 18. 24 s N (P<0.01), Si02 LDH
s . Si02+SP. , SP
1. 3 °
2 ) LDH (x*ts) /100m1
4 8 12 18 24
€)) 140, 36+19. 81 180. 00+25. 89 247. 00+30. 13 291. 11£31. 30 320. 50+36. 43
(2) si0, 230. 98+20. 01 300. 80+29. 11 377. 50+35. 03 436, 19£31. 69 485 19+£31. 91
(3) Sp 123 45+14. 56 150. 20£27. 27 170. 91£29. 47 200 11£27. 14 230, 1028, 98
(4) SP+Si0, 178 49+19. 23 228. 00+20. 86 306. 50+33. 56 369. 20+30. 71 380. 00+31. 00
F 0. 0000 0. 0000 0. 0000 <0, 01 <0, 01
q 192772377 12" 23" 19277237 1927723 12723
133 23477 133 23477 133723477 133772347 1537723477
L4 73" L4 37" TR L4 37" TR
n=35, * % pZ0Q 0l
2. 2 SOD (P0.0D C 4h
3 SOD Si0,  SP+Si0,. P>0.05). SOD
s Si02 , 4h  7.50 Si0; SP+Si0, . SP
24h  3.30, , , Si02 .
3 ( SOD (xt9 nU/ ml
4 8 12 18 24
) 9. 00+0. 85 8 580 94 7. 80+0. 83 7. 48+1. 02 7. 28+0. 90
(2) si0, 7.50+0. 64 5.09+0. 96 4. 161079 3. 6410 54 3.3040. 41
(3) sp 12. 08=1. 00 11. 28+1. 01 10. 40+ 1. 41 9. 44=+1. 25 9. 00+0. 96
(4) sP+Si0, 8 51+0 95 7.0040. 71 6.2840. 73 6. 07080 5.7240.89
F <001 < 0.01 < 0.01 <001 <001
q 1927 23377 19277237 ° 19277 2:37" 19277 23" " 1927725377
1337724 1337247 1337723477 13377247 133772477
14 334" 1:4" 3:4"" 14" 34" 154" 349" " 14" 394"
n=35. *P0 05 * *P<0 0l



° 214 - C hinese J Ind Med, Aug 1999, Vol. 12 No. 4
2. 3 M DA . Si0; MDA MDA
4, MDA SOD (P<0.01), MDA Si0,
MDA , SP+Si02 SP
4 ( MDA (x+s5) nnv/ ml
4 8 12 18 24
[€)] 1. 25+0. 074 1. 45+0. 053 1. 70£0. 034 1.91=0. 100 2. 00+0. 134
(2) Sio, 1. 57£0. 089 1. 88+0. 086 2. 3540. 098 2.50£0. 140 2. 60£0. 156
(3) SpP 1. 20£0. 068 1. 35+0. 064 1. 40+0. 030 1.63+0. 086 1. 90+0. 120
(4) SP+Si0, 1. 35+0. 083 1. 670. 076 1. 93+0. 041 2.11£0. 098 2.23+0. 150
F < 0. 01 <001 <001 <0 01 < 0. 01
q 1‘2”2‘3xf 1‘2”2‘3ff 1‘2Xf2‘3ff 1‘2Xf2‘3ff 1‘2”2’3"]x
153 237" 15377247 " 15377 247" 1537 247" 153 2547
134 34" 1:4773:47 " 13477334 134773377 147 334"
. n=25, *P<0 05 **p<0 01,
2. 4 PAM . SOD. CAT. GSH-Px
2. 4. 1 PAM : 0>« H:0»
, . . . . Si0,
. . , SoD, SOD
2. 4. 2 PAM , MDA ,
. . ; 7 SP Si02 , SOD , MDA
) , ) Si02 (P<<
PAM . 0. 0D).
2. 4. 3 SP PAM . . , SP MDA
. , SOD , (89
2. 4. 4 SP+Si02 SOD . MDA
Si0, , [10 11]
3 .
— . SP
B ’ N Vit C.
(02 ). (H202)- VitE. f- Zn. Se
(*OH). ('02). Shi !¢ Si0» B- (02).
“OH.02 LPO. PAM 1218y
. , (LOO *) . ,
Si0, LDH , (14
3 (P<0.01), LDH  VitC . VitE .
: : Vite 19, ‘OH. 0,
SP Si0, LDH Si0, , .
(P<<0. 01), SP SiO, , (416
. PAM \ ,
, 7Zn . Se GSH-Px
SOD .0,
._SOD H>0, .



1999 12 4

° 215 -

Si0s . 8 s s .
$i0, ’ , . 1996, 18 (6): 3
9
° , 1993, . 123
4 10 Qureshi-MA, et al. Dietary Spirulina phienss enhance humoral and
I Abanom Ot celtmediatel immune fanctions in chickens. Immunopharmacotlm-
- 198, 2. 76 muotoxicol 1996, 18 (3); 465
2 » 199414 11 WangZG etal. Effects of dietary supplementation on the funtion of
(6): 46 alveolar macrophages of sillicosis mts on the blastagenic response of
3 J ’ J lymphocytes and on the peroxidase activity in blood of silicosis pa-
- 1995 8 (5): 260 tients. FEnviron-Pathol-Toxico-Oncol 1994, 13 (3). 209~212
4 ’ ’ 12 Burton GW. Zngold Kr. Beta carotene; an unsual type of lipid an-
» 1997, 39 (D: 80 tioxidant. Science 1984, 224 569
5 ’ ’ 13 Burton GW. Antioxidant action of cartenoids. J Nuts 1989 119 109
. 199, 12 (D: 8 14 ) E 198, 6, 17
6 Shi X and Dahl Ne. Abstract of Commuinications; Viith International 15 , . . . ) . 1989.
Pneumoconioses Conference 1988; p23; pittshurgh. 16 , SR
7 . . . 197, 19 (D: 32
- 1993, 27 (D: 10 C 199 14 . 1999-04-09)
1
ToeAn Bk HRHEE HE4%
1 ; s 0. 025,
1. 1 ) S , 0. 055, a 11, 0 105 0 305
3 1997 8 19 199 7 1 0.25 , . .
199 11 26 5 , ; ;
. 0 . , .2 . . ,
10mg/ m’ 40mg/ m’, 3
20mg/m®>  100mg/ m’. 1996 12 ( ).
. .3 . . , 1.2 2mg/ d (10
. o1 ) 2 0y d .
167 3X 10% L, 1996 6 8 3% 2 8 9X
107 1L, 10°/ L, 0 5g/d 1997 10
. . , 1997 10 15 191 3X 10 L
T36 6°GC P80 / , RI8 / , BPI6/9kPa. , 0. 785, 0. 025, 0. 035,
. , ; 0.015, Q 05, 0. 055;
; . ; , ; ; POX 6%.
, s , 1 5cm; , . DA ( . ) 2
HOAP ( . . . )
Hb108¢/ I, RBC3. 47X 10'% L, WBC159 9X 1 , , 1997 12 14
10 1, BPC530X 10% 1; + 2
7%, - , )
; Lo 1%. . 11 4 (0 8~
495 . .
;266042 : (D (F% 223 W)



