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Abstract ; To study the immunologic injury on the respiratory system of rats induced by saline-alkali soil dust from
the dust storm source region, saline-alkali soil samples were collected from Angulinuo Playa Lake (N41.316°,
E114.350°) in Zhang Jiakou City, which is a dust storm source area and about more than 200 kilometers away from

Beijing. Samples were shaken and sieved through a 200-mesh strainer (<75 wm). Some samples were measured for
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water-soluble ions, and others were used to carry out acute intratracheal instillation exposure experiments on 32
eight-week-old rats, that were randomly divided into 4 exposure level groups including saline control group (SG),
low-dose group (LG) with 1.5 mg-kg™ dust, medium-dose group (MG) with 7.5 mg-kg" dust and high-dose group
(HG) with 37.5 mg-kg™" dust. 24 hours later all rats were killed by ether anesthesia, routine blood test and six in-
flammatory indexes of blood plasma and bronchoalveolar lavage fluid (BALF) were tested. Results showed that the
saline-alkali soil is rich in SO,”, NO,” and NH, . Histopathological observation indicated that obvious inflammato-
ry injuries of trachea and lung occurred in dust treated rat groups, showing increased damage with higher doses. In
blood serum, T-AOC levels of MG and HG were significantly lower than that of SG (P<0.05), and TGF-B1 levels
of all dose groups were significantly higher than that of SG (P<0.05). Similarly, TGF-B1 levels of MG and HG
were significantly higher than that of SG (P<0.05) in BALF, whilst the IL-6 level of HG was significantly lower
than that of SG (P<0.05). There were no statistical differences in TNF-a, LDH and the various index of the routine

blood test. Soil dust size and chemical components may induce different immunologic injuries of the respiratory

system and reaction of the oxidative inflammatory index in rats.

Keywords : dust storm; soil saline-alkali dust; rat; respiratory system; immunologic injury
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2 Z53F (Results)
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Table 1 Concentration of soluble ionic in soil saline-alkali dust (ng+g™)
¥ Ton Na* K* Mg?* Ca? NH,* F cr NO," NO;- So,*
e )% Concentration 13 547.1 74.4 19.8 653 1156 224 16 5814 72.6 217.9 45362
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Table 2 Influence of acute exposure to different concentration of soil saline-alkali dust on

blood physiological parameters of male rats

A FRER KON BRZH (n=38)

Saline control group

IR 2H (n=8)

Low dose group

ik JiE 4 (n=38)
Middle dose group

AL (n=8)
High dose group

(n=8) (n=8) (n=8) (n=8)
4 iE(10° -1
9.07+2.57° 9.41+1.96° 10.68+1.25% 10.63+1.45°
White cell count (WBC)/(10°-L"")
A H 10° - L
6.86+1.61° 8.08+1.57% 9.03+1.05° 8.01+0.96%
Lymphocyte count (Lymph#)/(10° -L-1)
rhE 40 A% H /(10° L) , , ,
0.23+0.09° 0.21+0.08° 0.20+0.05° 0.26+0.09°
Middle cell count (Mid#)/(10° -L")
FrERL AR H /(107 - L)
1.45£0.47° 1.50£0.39° 1.45+0.40° 2.16+0.96°
Neutrophil granulocyte count (Gran#)/(10?-L™")
T EEL 4 G /%
83.38+3.48° 81.73+4.19° 84.45+3.08° 76.95+7.61°
Percentage of lymphocyte (Lymph% )
HRIAH A A 43 L /% ,
] ] 2.36+0.54% 2.60+0.52° 2.04+0.30° 2.55+0.50°
Percentage of middle cells (Mid% )
rpePE LA AR 43 L /%
] 13.36+1.89* 14.56+2.23% 14.11£2.43% 20.50+7.15
Percentage of neutrophil granulocyte (Gran% )
AMEECE (102 L)
0.69+0.03% 0.63+0.13° 0.71+0.05* 0.71+0.040*
Red blood count (RBC)/(10'2-L"")
ML EM (g L)
431.0+248.0° 485.0+214.0° 658.0£315.0° 616.0£260.0°

Hemoglobin (HGB)/(g-L™")
ST A L 4T B VR BEA(g - L)
Mean corpuscular hemoglobin concentration (MCHC)/(g-L™")
I LL AN ARV
Mean cell volume (MCV)/fL
SR LT AN LT B i pg
Mean corpuscular hemoglobin (MCH)/pg
LT3 A0 T B AR S R AU Y%
Coefficient of variation of red blood cell
distribution width (RDW-CV)/%
2140 M AR %

Hematocrit (HCT)/%

M/ NRE E /(107 - L)

Platelets count (PLT)/(10°-L™")

S I MR FR/AL
Mean platelet volume (MPV)/fL
L/ 53 A5 FEBE %

Platelets distribution width (PDW)/%
/MR %

Platelet hematocrit (PCT)/%

3 658.0+2 134.0°

269.0+159.8°

385.5+231.6°

64.45+21.62°

44.54+19.89%

4796.0+2 808.0°

49.38+25.88°

61.51+£23.77°

0.008+0.001°

4032.0+3 784.0°

556.5+192.8%

516.4+313.2°

49.70+21.96

49.73+27.18%

5 811.0+2 278.0°

55.62+17.59%

71.53+16.33°

0.007+0.002°

5 033+2 646.0°

506.5+360.6"

602.1+223.6*

57.39+21.37%®

60461531

3 831.0+1 761.0°

52.28+26.38"

61.5+11.55°

0.007+0.001°

5367.0+2 658.0°

406.6+300.0%°

668.9+£273.3°

33.08+16.39°

3135%13.67°

5571.0+3 111.0°

47.28+31.42°%

55.81+£23.70°

0.198+0.3007

T R — SRR AR IR SR 2 b B2 18] JE .35 22 57 (P > 0.05), N B AR IR Sk 2 A~ ab 3 2 0] HA 35 22 (P < 0.05),

Notes: There is no significant difference between two treatments with same letter at P > 0.05, and there is significant difference between two treatments

without same letter at P < 0.05.
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[
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AEREL
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a
b
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TNF- o ng/(rmol
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— — )
wn =) T S
A

A HER K Saline control
A Low dose
HIYRIZZH Middle dose
UL High dose

=

&=
o
=1
(1]

o

B SR E X MK R MR TS R E E TR0

T Wl — 240 A MR B 2 A FE A TC 2 2 5 (P >0.05) , N ELAT AR Rl R (1 2 A Ab B2 ) BLAT 222 (P <0.05).
Fig. 1 Influence of acute exposure to different concentrations of soil saline-alkali dust on plasma inflammatory factors of male rats

Notes: There is no significant difference between two treatments with same letter at P > 0.05, and there is significant difference

between two treatments without same letter at P < 0.05.

B A= FER K 4H Saline control | v AR LIEAN Z}\’ﬁ Saline control B A= HER K4 Saline control
R A4 Low dose [ R(S735 ,jH Low dose R WAL Low dose
= TR Middle dose [ = PURIEAL Middle dose = KA Middle dose
m R High dose [ 4L High dose - M =4 High dose
= 60 2 .
- & 8 . a
—~ E ab - 3 ab n
T . ab ER
E -
- =< 40 = h\v: 6
¥ £ 20 ® g
TE )
% z e
= 0 T T =0
z

ER 4 HER K4 Saline control B A= FEL K 4H Saline control
Bl K4 Low dose 2 LA Low dose
== | 'T‘f&lﬁ’;ﬂ Middle dose = '-I—'/Z{UE!’H Middle dose
o S EH High dose — o A High dose
150+ —~F 1500
. a
a g ==L
1004 22 1000 b b
ab ] ab _g ‘% '.'.
504 D 5_ g 500
| —
B T
H
0 T 3 0 =

B2 AEREEREGEEERR BALF F2E EFH#m
T« IR — SR MR R 2 A B 8] 3 2 5 (P > 0.05), A EA IR FRERY 2 A b B ] HLAT 3 2% (P < 0.05),
Fig. 2 Influence of acute exposure to different concentrations of soil saline-alkali dust on BALF inflammatory factors of male rats
Notes: There is no significant difference between two treatments with same letter at P > 0.05, and there is significant difference

between two treatments without same letter at P < 0.05.
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Fig. 3

Influence of acute exposure to different concentrations of soil saline-alkali dust on pathological changes of trachea in male rats

Note: 10x10 HE stained, A-2, B-2, C-2 and D-2 were PAS stained; A, saline control group; B, low dose group; C, middle dose group; D, high dose group.
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