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Acute Paraquat Poisoning on Rat Lungs
—Bronchoalveolar Lavage Analysis and Ultrastructural Findings of Alveolitis—

Sang-Sook Lee, MD; Chai-Hong Chung, MD

Department of Pathology, Keimyung University
School of Medicine, Taegu, Korea

This study was carried out to investigate the intricate mechanisms of alveolitis of rat lungs
treated with paraquat.

Thirty-nine male Sprague-Dawley rats, maintained on a stock diet, weighing 200gm, average
were divided into 3 experimental groups.

Group 1. Control group.

Ten rats. Intraperitoneal injections of 2-—-4 m/ normal saline only.

Group 2. Thirteen rats. Ten, 20, 25, 30, and 40mg per kg of body weight was administered
intraperitoneally. Animals were sacrificed 5 hours, 1, and 2 days after paraquat treatment.

Group 3. Sixteen rats. Twenty, 25, 30, and 40mg per kg of body weight was administered
to the animal, and animals died 2—5 days after paraquat administration.

Sacrificed animal lungs were examined gross, light microscopic, ultrastructural observation,
along with cellular analysis of sequential bronchoalveolar lavage fluid.

The results were as [ollows:

Light microscopically, the salient features found of acute stage lungs were alvcolitis. EFarliest
forms of intraalveolar bud were occasionally seen. The spontaneously dead rats showed marked
congestion and hyaline membrane formations along the alveolar walls.

Electron microscopically, the acute stage lung revealed many neutrophils and macrophages in
the alveolar spaces and wall. Foci of earliest intraalveolar bud formation were also evident, along
with macrophages passing through the defect of alveolar wall.

Cellular analysis of bronchoalveolar fluid lavage in acute stage lungs revealed marked increase
of neutrophils, leading to the increase in the total absolute cell counts.

It can be concluded, therefore:

That alveolitis of the paraquat-treated lungs of the rat is probably mediated by intraalveolar
migrations of the alveolar macrophages through the defects created in the epithelial lining surface

to its basement membrane, which were inflicted upon the alveolar wall by the paraquat toxicity.
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Activated macrophages may be responsible for the migrations of neutrophils into the alveolar

spaces to form the neutrophilic alveolitis.

Activated neutrophils may be responsible for injury to

the lung parenchyma, leading to spontaneous death of rats.
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Table 1. Protocol for Induction of Acute
Paraquat Poisoning in Rats

Time of

No. of Paraquat Dosage
Group Animal (mg/kg) Survival
1 10 saline only 5hr, 1, 2days
II 13 10,20,25,30,40 5hr, 1, 2days
I 16 20, 25, 30, 40 2-5davs
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Table 2. Cellular Composition of Bronchoalveolar Lavage in Control Rats

Recovery of Total Cells Macrophages Lymphocytes Polys
SBAL Infused Recovered
Lavage Fluid(%) (no. x10%) (%) (%) (%)
1 79.5+4.3 1.08+0.2 87.6+2.6 7.9+2.6 4.6+1.6
91.7+3.1 0.914+0.2 93.8+1.0 4.8%1.0 1.4+0.4
3 98.3+1.7 0.95+0.3 91.6+2.8 7.0£2.6 1.3%0.4
Total 89.8+2.5 2.944+0.7 90.4+1.7 7.0+1.4 2.6+0.7

SBAL= Sequential bronchoalveolar lavage
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Table 3. Cellular Composition of Bronchoalveolar Lavage in Experimental Rats

Number Recovery of Total Cells Macrophages Lymphocytes olys
Group* of Infused Recovered
Animal Lavage Fluid(%) (no. X105) (%) (% (%)
I 10 89.8+2, 5% 2.94+0.7 90.4+1.7 7.0+1.4 2.6+0.7
II 13 86.2+2.2 5.32+1.2 72.3+6.9 9.3+1.7 19.4+7.4
I+ 16 73.8+2.8 9.50+3.1 34.5+7.7 6.341.9 59.2+5.9

* Data expressed as mean-+standard error.

* Group III (p<0.05] different from group I and II in that total cells recovered and polys ratio
in group III were significantly higher than groups I and II, whereas recovery rate of infused
lavage fluid and macrophage ratio in group Il were significantly lower than the rest of the

groups.
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Fig 1 Electron micrograph of normal rat lung,
showing normal architecture of lung
parenchyma (original magnification,
X2, 500). :



sl arer - A A 1 Paraguat 4

3 WAL g4

e i T — 95—

Ug 43 Az7428 microfolding 8 R &3
o AFzEAGR AR dxd A GSA A
= - (membrancus) o = Tk Hste] i
ol Fgivh. WAl Habat Awl A K8 el
woked shial AATE F ek

Paraguat %5 FAs19 4 255 339 A&
g x7hiv] 4879 4258 3o gg n(Fig 2]
A g 2 dar sl AT T Reha s A gl
slA ke sl zie 4L dgiet Az
el 4 E£FF52Td g4 Ay t(Fig 3o
7111”53» 22305 def A= A7g % g
A s zabalel FabaAl TS B JER AT

oo wo #2 %

Fig 2 Electron micrograph of rat lung, 5 hours
after paraquat administration of 30 mg/
kg. There is engorgement of red blood
cells in the alveolar capillary (original
magnification, >4,000).

Fig 3 Electron micrograph of rat lung, 1 day
after paraquat treatme ntof 40 mg/kg.
Marked edema in the cytoplasm of endo-
thelial cells (original magnification,
¥ 2,500).

ofd
1%

= orEs g e Fig 4. @ =

2} 23} A el &
Fre A HTEd

o] FAF Y ep(Fig
i3 )‘L—-JAIEE A 5 bg‘l"i“’ﬂ"% A}
HFropd =55t Agagdd. 4y U=
1%&11 Azl Shaate A4
iﬁ}‘}it}: w3 AxpAd g St
r,} Bﬂ 7§0 1% E%_.Q. o
s zAe $AHR Afobd 2ot
o] 9jdich, 2ZAel ddm IIg 4y
;uL4 ‘é{:_ﬂo'.'i'—l %1_ HDTEOB

}o{o

0

&L

L 10

o}t
T
Az
\E2

2 Mo B oo B Ay
oaomox W
pt 2 i £
S S S
_\{)—{m‘ﬁ‘m n‘,tr’(r"

ED r‘"

>,
r«“-
Jﬂ.
3%

cHFig 6. 2 A 5-e] oA 5- SRS

¥Fig 4 Electron micrograph of rat lung, 1 day
after paraquat treatment of 10 mg/kg.
Macrephages are passing through a gap
of epithelial basement membrane into
the alveeclar space (original magnifica-
tion, X2,5005.

Fig 5 Electron micrograph of rat lung. 2 days
after paraquat administration of 10mg/
kg. There are many inflammatory cells,
including neutrophils, macrophages in
the alyeoli (original magnification, X
2,500).
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Fig 6 Electron mlcrograph of rat lung, 2 days
alter paraquat administration of 10mg/
kg. Proliferation of type II cells cove-
ring the defect of alveolar wall(arrow).
Note the villus formation (original
magnification X4,000).

Fig 7 Electron micrograph of rat lung, 1 week
after paraquat treatment of 30mg/kg.
Area of early alveolar bud composed
of fibroblasts, macrophages, cell debris
and loose connective tissue, covered by
thin, elongated alveolar epithelial cells
(original magnification, X4, 000).
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Fig 8 Electron micrograph of rat Iung, 2 days
after paraquat administration of 30mg/
kg. Low magnification view of an org-
anizing intraalveolar bud, the surface
of which is covered by alveolar epith-
elial cells. The bud contains connective
tissue cells in a very loose stroma (ori-
ginal magnification, X2,000).
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