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ABSTRACT

BACKGROUND: Currently, respiratory support is successfully used to treat pulmonary edema of non-toxic origin. The manifes-
tations of pulmonary edema of non-toxic origin and toxic pulmonary edema have similar features, so respiratory support can
be effective in treating the latter.

AIM: To describe the manifestations of toxic pulmonary edema in rabbits and demonstrate the effectiveness of artificial pulmo-
nary ventilation with support of positive end-expiratory pressure (PEEP) in case of severe intoxication with thermal destruction
products of fluoroplastic-4.

MATERIALS AND METHODS: Three rabbits were used in the study: rabbit N 1 (control), rabbit N 2 (intoxication) and rabbit
N 3 (treatment). Rabbits N 2 and 3 were subjected to severe intoxication with thermal destruction products of fluoroplas-
tic-4 (1,5 HLC50, 15 min). For treatment, rabbit N 3 (treatment), an hour after exposure, underwent mechanical ventila-
tion with PEEP (pressure-controlled mode; oxygen fraction — 0,3; starting PEEP — 5 cm H,0, tidal volume — 20-25 ml).
At various times, chest radiography was performed, oxygenation index, hemoglobin saturation (Sa0,), and partial pressure of
carbon dioxide in exhaled air (PetCO,) were determined. Posthumously, pathological changes in lung tissue, pulmonary coef-
ficient were determined, and histological examination was performed.

RESULTS: Exposure of rabbit N 2 (intoxication) to the thermal destruction products of fluoroplastic-4 led to the sequential for-
mation of the interstitial and alveolar phases of toxic pulmonary edema, which contributed to its death 13 hours after exposure.
As Sa0, decreased and PetCO, increased (3 and 5 hours after exposure), in rabbit N 3 (treatment), during respiratory support,
PEEP was increased twice by 2 cm H,0 (maintaining a given respiratory volume), which led to the normalization of the studied
parameters. On the 7% day after exposure, the condition of rabbit N 3 (treatment) did not differ from the condition of rabbit N 1
(control); no pathological changes in the respiratory system were detected.

CONCLUSION: Carrying out mechanical ventilation with PEEP, started an hour after exposure (with a stepwise increase in PEEP
as the condition worsens), is effective for correcting toxic pulmonary edema in rabbits caused by severe intoxication with the
thermal destruction products of fluoroplastic-4.

Keywords: intoxication; toxic pulmonary edema; thermal destruction products; respiratory support; artificial ventilation;
positive end expiratory pressure.
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AHHOTALMSA

AxTtyanbHocTb. /1515 NeyeHns HETOKCUYECKOro 0TeKa JIErKMX YCMELLHO UCMONb3YHT PecnupaTopHyto noaaepxKy. lposeneHus
0TEKa JIErKUX HETOKCMYECKOro reHe3a M TOKCMYECKOro OTeKa NErkuX UMEKT CXOXMWe YepTbl, MO3TOMY pecnupatopHas Nnog-
LEepXKa MOXeET ObITb IDMEKTUBHA U AN NEYEHUS NOCNeLHEro.

Lienb nccnepoBaHus — nokasatb 3QGhEKTMBHOCTb NPOBELEHUS UCKYCCTBEHHON BEHTUNALMM JIETKUX C NOAJEPIKKOIA noso-
YKUTENBHOrO [LaB/eHNA B KOHLE BbIA0XA MNP TSIKENOM MHTOKCUKALMW NPOLYKTaMM TepMOAECTPYKLMM dToponnacTa-a.
Matepuansl u MeToAbl. B nccnenoBaHum ucnonb3oBany TpeX KPOMKOB: KPONMK 1 (KOHTPOSb), KPONIMK 2 (MHTOKCUKaLMS)
1 KpoamK 3 (neyenue). Kponvkos 2 1 3 noasepranm TAXENO0M MHTOKCMKaLMKU NPOAYKTaMM TEpMOAECTPYKLMK GToponna-
cta-4 (1,5 HLC50, 15 muH). Ina neveHust KponuKy 3 Yepes 4ac nocsie BO3AENCTBUA BbIMOMHANM UCKYCCTBEHHYIO BEHTUNIS-
LMI0 NETKMX C NMOALEPXKKON MONOXKMTENBHOTO [aBNEHNS B KOHLE BbIA0Xa (PEXMM C KOHTPOSIEM MO AaBNeHuo; hpakuums
kucnopofa — 0,3; cTapToBas NOALEPMKKA NONOXKUTENbHOTO LaBMEHNUS B KOHLE BbIA0Xa — 5 CM BOJ. CT., AbIXaTe/bHbIl
06bemM — 20-25 mn).

Pesynbtathl. BosgeicTeue Ha Kponuka 2 mpoAyKTOB TepMOAeCTpYKUMM dToponnacta-4 NpuBOAMIO K MOCNef0BaTesbHO-
My (DOPMMPOBaHMIO MHTEPCTULMANBHON W anbBeONIAPHOM (ha3 TOKCMUECKOro OTeKa JIerkux, 4to cnocobeTBoBano ero rubenu
yepe3 13 u nocne Bo3aencTsus. Mo Mepe cHuxeHus Sa0, n HapacTaHus PetCO, (yepe3 3 1 5 4 nocne BO3AENCTBMSA) Y KPONM-
Ka 3 B BpeMms MpOBeSEHNS pecnupaTopHOM NOLAEPHKM ABaX bl YBENMUMBANM NONOXKUTENBHOE [JaBMieHUe B KOHLIE Bblg0Xa
Ha 2 cM BOZ. CT. (COXpaHsisl 3aflaHHbIi AbIXaTeNbHbIA 00BEM), YTO MPMBOAMNO K HOPManW3aLmuu UCCefyeMbIX NOKa3aTeNnei.
Ha 7-e cyT nocne Bo3aeicTBMs COCTOSHME KPOIMKA 3 He OT/IMYANOCh OT COCTOAHUA KPOSIMKa 1, NaToforMyecknx U3MeHeHuil
CO CTOPOHbI AbIXaTeSIbHOW CUCTEMBI HE BbISIBUN.

3aksioyeHme. [poBeieHNe UCKYCCTBEHHOW BEHTUALMM JIErKUX C NOLAEPXKKON NONOKUTENBHOTO JABNIEHUSA B KOHLE BbIA0Xa,
HauyaTouW Yepes yac nocse Bo3nencTBUSA, IOPEKTUBHO 41 KOPPEKLMM TOKCUYECKOr0 OTeKa JIErKUX Y KPOJIMKOB, BbI3BAHHOTO
TSXENION MHTOKCUKALMEN NPOAYKTaM1 TePMOAECTPYKLMK hToponnacTa-a.

KnioueBble cnoBa: TOKCMYECKUIA OTEK JETKUX; NPOAYKTbl TEPMOAECTPYKLUMK; pecnnupaTtopHaa noanepxKa; UCKYCCTBEHHasA
BEHTUIIALUMUA NErkKunx; rnosioxKutesibHoe AaBjieHNe B KOHLE Bbl10Xa, NHTOKCUKaLIUA.
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ORIGINAL ARTICLES

BACKGROUND

The management of toxic pulmonary edema is criti-
cal. Various pharmacological strategies to interrupt the
pathogenetic cascades in the lung tissue, such as the use
of corticosteroids, cellular antioxidant defense stimula-
tors, and anti-inflammatory drugs, have been proposed
[1-3]. However, these treatment options showed low ef-
ficacy in experimental models of toxic pulmonary edema
[4, 5]. In 2009, global guidelines excluded systemic corti-
costeroids for the treatment of acute respiratory distress
syndrome (ARDS) caused by direct lung injury [6]. The
2020 Russian clinical guidelines for ARDS treatment rec-
ommended the use of low-dose corticosteroids for com-
munity-acquired pneumonia and/or septic shock, but did
not advise the use of noncorticosteroid anti-inflammatory
drugs [7].

Respiratory support consisting of mechanical ventila-
tion with maintenance of positive end-expiratory pressure
(PEEP) has been successfully used worldwide for treating
nontoxic pulmonary edema [4, 7-9]. Nontoxic pulmonary
edema and pulmonary edema induced by pulmonary toxi-
cants have common manifestations. Therefore, respira-
tory support may be an effective strategy for toxic pulmo-
nary edema treatment [10]. In the Russian literature, the
use of mechanical ventilation in toxic pulmonary edema
treatment has been recommended [2, 4]. However, no
experimental confirmation of its effectiveness was found
in the available literature. In the international literature,
some studies have shown the effectiveness of respira-
tory support in the treatment of phosgene-induced toxic
pulmonary edema [5, 10].

This study aimed to describe the manifestations of
toxic pulmonary edema in rabbits and demonstrate the
efficacy of mechanical ventilation with PEEP in treating
severe intoxication with the thermal degradation products
of fluoropolymera.

MATERIALS AND METHODS

Three male Soviet chinchilla rabbits were used. The
study was conducted in accordance with the regulations
for laboratory animal experiments [11]. The animals were
divided as follows: rabbit 1, control; rabbit 2, intoxica-
tion; and rabbit 3, intoxication and treatment. Rabbit 1
breathed atmospheric air in the inhalation chamber for
15 minutes. Rabbits 2 and 3 were exposed to static inha-
lation intoxication with the thermal degradation products
of fluoropolymer4 for 15 minutes at a concentration of
1.5 HLC,,. After exposure, rabbit 2 breathed atmospheric
air, and rabbit 3 received respiratory support 1 hour after
exposure.

To induce anesthesia, rabbit 3 received intravenous
solutions of tiletamine + zolazepam (Zoletil 100, Virbac,
France, 15 mg/kg) and pipecuronium bromide (1 mg).
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After achieving sedation and muscle relaxation, tra-
cheal intubation was performed (endotracheal cuffed
tube 3.0). Mechanical ventilation was conducted using
Mindray SynoVent E3 (China) in the forced ventilation
mode with pressure control. Ventilation was started
with the following parameters: fraction of inspired oxy-
gen, 30%; PEEP, 5 cm H,0; support pressure, 13-15 cm
H,0; and respiratory rate, 35-40/min. In this setting,
the tidal volume was 20-25 mL, and minute ventilation
was 0.7-1.0 L/min, which are physiological values for
rabbits. Anesthesia was maintained with intravenous
tiletamine + zolazepam (Zoletil 100, Virbac, France,
5 mg x h/kg, via an infusion pump) and pipecuronium
bromide (0.5 mg, when spontaneous breathing occurred).
Eight hours after exposure, with spontaneous breathing
recovery, rabbit 3 was extubated and then breathed at-
mospheric air.

The oxygenation index (Ol) (ratio of arterial oxygen
partial pressure to fraction of inspired oxygen) was cal-
culated for all rabbits before exposure (background) and
1 and 6 hours following exposure [7]. Arterial oxygen
partial pressure was determined using an EasyStat sta-
tionary blood gas analyzer (USA). At 1 hour and 6 hours
after exposure, rabbits 2 and 3 underwent anteroposteri-
or and lateral chest radiographs using a Sedecal Neovet F
veterinary radiographer (Spain). In rabbit 3, chest radi-
ography and Ol determination were repeated 7 days after
exposure.

In rabbits 2 and 3, blood hemoglobin saturation and
partial pressure of carbon dioxide in expired air were
monitored before exposure, 1 hour after exposure, and
during respiratory support using a Mindray uMEC12vet
veterinary monitor (China). Additionally, auscultation was
performed.

After rabbit 2 died, its thoracic cavity was opened.
Macroscopic lesions were detected in the lungs, a lung
ventilation coefficient was determined, and specimens
were prepared for histology. Rabbits 1 and 3 were sac-
rificed on day 7 after exposure, and the lung ventilation
coefficient was determined, and lung specimens were
prepared for histology. Slides were examined using a
Leica DM1000 light optical microscope (Germany), and
qualitative lung tissue changes were assessed and pho-
tographed.

Table 1 shows the general scheme of the experiment.

FINDINGS AND DISCUSSION

During the first hour after removal from the inhala-
tion chamber, the condition of the rabbits 2 and 3, which
were exposed to the thermal degradation products of flu-
oropolymer4, did not differ from that of rabbit 1. One hour
after exposure, 0l decreased, whereas Sa0, and PetCO,
were similar to background values (Table 2). Auscultation
of the rabbits did not reveal any wheezing.
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Table 1. General scheme of the experimental study
Ta6nuua 1. 061an cxeMa 3KCMepUMEHTabHOIO UCCIeA0BaHUA

Tom 22,Ne 2, 2024

V138ecTua Poccuiickonm
BOEHHO-Me/LIHCKOM aKaaemm

Time after Experimental animal
exposure rabbit 1 (control) rabbit 2 (intoxication) rabbit 3 (treatment)
background Determination of 0l, Sa0,, PetCO0,
00.00 - Intoxication with thermal degradation products of fluoropolymers (1.5 HLCy)
- Determination of Ol
th Chest radiography
1,1h - - Start of mechanical ventilation
Determination of Ol
6h - Chest radiography
End of mechanical ventilation,
8h - - transition to independent
breathing
13h - Death -
Determination of Ol
day 7 Sacrifice - Chest radiography
Sacrifice

Note. Sa0,, the percentage of oxygen-containing hemoglobin in the blood (oxygen saturation); PetCO,, partial pressure of end-tidal

carbon dioxide.

Plain chest radiography of rabbit 1 showed preserved
lung fairness, normally visualized cardiovascular struc-
tures, smooth and clear diaphragmatic dome, and pre-
served cardiosternal contact. An hour after exposure,
areas of interstitial shadowing and prominent broncho-
pulmonary pattern were noted on plain chest radiographs
of rabbits 2 and 3 (Figs. 1 and 2).

Three hours after exposure, rabbit 2 showed de-
creased Sa0, (84%) and increased PetC0O, (37 mmHg).
Six hours after exposure, more changes were found in
the evaluated parameters and Ol decreased. In rabbit
3, Sa0, decreased to 91% 3 hours after exposure. PEEP
was increased by 2 cm H,0, leading to increased Sa0, to
98%. Five hours after exposure, Sa0, decreased again
(95%), and a further increase in PEEP of 2 cm H,0 re-
sulted in increased Sa0, to background levels (99%). Six
hours after exposure, the Ol was higher compared to that
of rabbit 2.

Radiography was performed 6 hours following expo-
sure. Plain chest radiography of rabbit 2 showed diffuse
alveolar opacities, most prominent in the middle and
caudal lobes, and notable bronchopulmonary pattern.
Plain chest radiography of rabbit 3 showed a moderately
prominent bronchopulmonary pattern and normal lung
airiness (Figs. 1 and 2).

Tracheal extubation was performed in rabbit 3,
8 hours after exposure, when spontaneous breathing
was restored. When breathing atmospheric air, Sa0, and
PetCO, did not differ from background values. Auscul-
tation revealed isolated fine rales. Eight hours after
exposure, rabbit 2 showed decreased Sa0, to 70% and

00l hitps://dol.org/ 1017816/ rmmar634061

increased PetCO, to 49 mmHg (Table 2). Auscultation re-
vealed coarse rales over all lung fields.

In rabbit 2, 13 hours after exposure, sharply increased
motor activity, gurgling breathing, foamy discharge from
the mouth and nose, and convulsions were observed,
leading to death. Macroscopic examination revealed en-
larged lungs with smoothed interlobar folds, lung surface
hemorrhages, and foamy discharge from the trachea and
at the incision (Fig. 3). The lung ventilation coefficient
was 11.8 relative units. Histological examination revealed
thinning of the interalveolar septa walls, homogeneous
contents, and erythrocytes and neutrophils in the alveolar
cavity (Fig. 4).

On day 7 after exposure, the gas exchange param-
eters (i. e., Sa0,, PetC0,, and Ol) in rabbit 3 did not differ
from background values. Plain chest radiography dem-
onstrated normal lung airiness with no areas of inter-
stitial shadowing (Figs. 1 and 2). Auscultation revealed
no wheezing. After radiography, rabbits 3 and 1 were
sacrificed and their lungs were removed.

The lungs of rabbit 1 (control) were pink, folds were
visible between the lobes, and no foamy discharge was ob-
served at the incision (Fig. 3). The lung ventilation coeffi-
cient was 5.6 relative units. Slides showed normal histoar-
chitecture of lung tissue (Fig. 4). The lungs of rabbit 3 were
slightly enlarged and pinkish, with isolated hemorrhagic
lesions on the surface; no foamy discharge from the tra-
chea was seen at the incision (Fig. 3). The lung ventilation
coefficient was 6.9 relative units. Microscopic examination
showed moderate thickening of the interalveolar septa filled
with erythrocytes, and the alveolar cavities were clear.
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Table 2. Monitoring chart of the condition of rabbits 2 and 3, exposed to intoxication by thermal destruction products of fluoroplastic-4 (1,5 HLC,y)
Tabnuua 2. Kapta HabntofeHWst 3a COCTOSIHMEM KPOJMKOB 2 M 3, MOJBEPrLUMXCA WHTOKCMKALMM MPOAYKTaMM TepMOAEeCcTpyKLmMM

¢roponnacra-4 (1,5 HLCy)

Parameter
Time after rabbi'; 2 (intoxication, rabbit 3 (treatment, QUring mechanical ventilation,
exposure Fi0, — 0.21) . Fi0, — 0.3) '
Sa0,, % PetCO,, mmHg Oxy%e:jr;itlon Sa0,, % PetC0,, mmHg Oxyig:lzr;?(tlon
background 98 34 390 98 36 380
Th 98 36 347 99 35 -
Start of mechanical ventilation
100 37 366
2h 92 35 - 98 38 -
3h 84 37 - 91 37 -
Lh 82 41 - 98 36 -
5h 76 43 - 95 34 -
6h 74 43 250 99 35 340
7h 74 45 - 99 36 -
8h 72 45 - 99 36 -
End of mechanical ventilation
96 32 -
9h 70 49 - 97 33 -
13 h Death 95 34 -
day 7 - 98 35 390
Sacrifice

Note. Sa0,, the percentage of oxygen-containing hemoglobin in the blood (oxygen saturation); PetCO,, partial pressure of end-tidal

carbon dioxide; Fi0,, fraction of inspired oxygen.

Fig. 1. Radiographs of the chest organs of rabbits in a direct projection at various times after exposure to the thermal destruction products
of fluoroplastic-4 (1,5 HLCq); @ — rabbit 1 (control), b — rabbit 2 (intoxication, 1 hour), ¢ — rabbit 3 (treatment, 1 hour), d — rab-

bit 2 (intoxication, 6 hours), e — rabbit 3 (treatment, 6 hours), f — rabbit 3 (treatment, 7 days)

Puc. 1. PeHTreHorpaMMbl opraHoB rpyAHON KNETKU KPOJIMKOB B NPAMON NPOEKLMN B PasfinyHbie CPOKM Nocie BO3AENCTBUS MPOAYKTOB
TepMogecTpykumn dropornnacta-4 (1,5 HLCgp); @ — kponuk 1 (KoHTpomb), b — Kponmk 2 (MHTOKcuKaums, 1 4), ¢ — Kponuk 3 (neye-

Hue, 14), d — KPoMK 2 (MHTOKCUKaUMS, 6 4), € — KPOoNuK 3 (neyeHue, 6 4), f — Kponuk 3 (neyeHue, 7-e cyT)

DOI: https://doiorg/ 10.17816/ rmmar634061
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Fig. 2. X-rays of the chest organs of rabbits in lateral projection at various times after exposure to the thermal destruction products of
fluoroplastic-4 (1,5 HLCy); @ — rabbit 1 (control), b — rabbit 2 (intoxication, 1 hour), ¢ — rabbit 3 (treatment, 1 hour), d — rabbit 2 (in-
toxication, 6 hours), e — rabbit 3 (treatment, 6 hours), f — rabbit 3 (treatment, 7 days)

Puc. 2. PeHTreHorpaMMbl 0praHoB rpyAHoi KNeTKu Kposkos B HOKOBOI NpOeKLMM B pa3nnyHble CPOKU NOC/Ie BO3AEHCTBUA NMPOAYKTOB
TepMogecTpykumn droponnacta-4 (1,5 HLCgp); @ — kponuk 1 (KoHTpomb), b — Kponmk 2 (MHTOKcuKaums, 1 4), ¢ — Kponuk 3 (neye-
Hue, 14), d — KPoMK 2 (MHTOKCUKaUMS, 6 4), € — KPONuK 3 (neyeHue, 6 4), f — Kponnk 3 (neyeHue, 7-e cyT)

0123 456 7 cm

c

0123 45 6 7 cm

Fig. 3. Macropreparations of rabbit lungs obtained after exposure to the thermal destruction products of fluoroplastic-4 (1.5 HLCqy).
Rabbit 1 (@) and 3 (c) — lungs were obtained 7 days after exposure, rabbit 2 (b)) — after death (13 hours after exposure)

Puc. 3. MakponpenapaTbl Ierkux KpO/MKOB, NOMy4eHHble Nocne BO3AeiCTBUA NPOAYKTOB TepMoaecTpyKumm droponnacta-4 (1,5 HLC).
Kponmk 1 (a) u 3 (c) — nerkue nonydyeHbl Ha 7 cyT nocne BO3AeNCTBUS, KpoamK 2 (b) — nocne neTtanbHoro ucxofa (yepes 13 4 nocne
BO3/eiCTBMUA)

DISCUSSION were exposed to the thermal degradation products of

Respiratory support is a crucial method for the treat-  fluoropolymer4. According to the literature, toxicity of
ment of nontoxic pulmonary edema [7, 8]. However, the thermal degradation products of fluoropolymers is
data on its efficacy in treating toxic pulmonary edema caused by the presence of perfluoroisobutylene in their
are theoretical [2, 4]. In our experimental study, rabbits  composition, which induces an acylating effect [12].

DO https://doi.org/ 10.17816/rmmar634061
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Fig. 4. Histological preparations of rabbit lungs obtained after exposure to the thermal destruction products of fluoroplastic-4 (1,5 HLCqy).
Rabbits 1 (a) and 3 (c) — lungs were obtained 7 days after exposure, rabbit 2 (c) — after death (13 hours after exposure). Hematoxy-

lin-eosin staining, magnification x40

Puc. 4. TvcTonornyeckvie npenapatbl IETKUX KPOJIMKOB, NOJyYeHHble Noc/e BO3AEHCTBUS NPOayKTOB TePMOJECTPYKLMN GToponacTa-4
(1,5 HLCsp). Kponuk 1 (@) n 3 (c) — nerkvie B3ATbl Ha 7 cyT nocne BO3AENCTBUS, KposuK 2 (b) — nocne netanbHoro ucxoda (Yepes 13 4
nocne Bo3aencTaus). OKpacka reMaToOKCUIMHOM M 3031HOM, YB. 06. x40

An experimental study has demonstrated that intoxica-
tion of experimental animals with the thermal degrada-
tion products of fluoropolymer4 results in the formation
of toxic pulmonary edema [13].

No signs of intoxication were observed in the rabbits
during the first hour after exposure. However, plain chest
radiography showed typical signs in the interstitial phase
of toxic pulmonary edema [14], and the Ol was decreased.
Moreover, 3-8 hours after intoxication, the condition of
rabbit 2 deteriorated, as evidenced by a gradual decrease
in arterial blood oxygenation and increased carbon dio-
xide concentration in the expired air. Such changes are
associated with a disruption of gas exchange due to in-
creased thickness of the aerohematous barrier caused by
fluid release from the interstitial space into the alveolar

00l hitps://dol.org/ 1017816/ rmmar634061

space [14]. Notably, no external manifestations of intoxi-
cation or auscultatory changes were observed during this
period. Postmortem examination of the macroscopic and
histologic lung specimens of rabbit 2 indicated alveolar
toxic pulmonary edema [14]. Therefore, the death of rab-
bit 2 was caused by acute respiratory failure due to de-
velopment of toxic pulmonary edema.

During mechanical ventilation with PEEP, decreased
Sa0, and increased PetCO, were observed 3 and 5 hours
after exposure in rabbit 3. Increasing PEEP by 2 cm H,0
led to normalization of gas exchange in both cases.
The 0OI (6 hours after exposure) did not differ much from
background values. Mechanical ventilation with a two-
fold increase in PEEP (while maintaining the prescribed
tidal volume) prevented toxic manifestations in the lung

327



OPTHATTBHBIE MCCTTE[IOBARMA

tissue. Six hours after exposure, lung radiographs of rab-
bit 3 showed interstitial edema, whereas the lung radio-
graphs of rabbit 2 revealed alveolar edema.

After rabbit 3 was transferred to independent breath-
ing, gas exchange parameters (i.e., Sa0, and PetCO,) cor-
responded to background values. During the 7-day fol-
lowup, the condition of rabbit 3 did not differ from that
of rabbit 1. Histological examination did not reveal any
significant abnormalities in the lung tissue of rabbit 3.
Therefore, early initiation of mechanical ventilation with
PEEP (1 hour after exposure) with a stepwise increase
in PEEP as the condition worsens is effective in treating
toxic pulmonary edema induced by thermal degradation
products of fluoropolymera.

The protective effect of mechanical ventilation with
PEEP during the development of toxic pulmonary edema
is related to the fact that the positive pressure in the air-
ways leads to increased alveolar pressure, which in turn
prevents excessive fluid flow from the vessels into the
interstitium. Collapsed alveoli expansion due to increased
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airway pressure contributes to increased alveolar venti-
lation and improved gas exchange [7-9]. These mecha-
nisms may contribute to normalization of the condition of
rabbit 3, which received postexposure respiratory sup-
port in the presented regimen.

CONCLUSION

Our experimental study showed that changes in chest
radiography and a decrease in the Ol 1 one hour after
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exposure should be considered as manifestations of to-
xic pulmonary edema. Mechanical ventilation with PEEP,
starting 1 hour after exposure (with gradual increases in
PEEP as the condition worsens), is effective in the treat-
ment of rabbits with toxic pulmonary edema induced by
severe intoxication with thermal degradation products of
fluoropolymers4. Therefore, mechanical ventilation with
PEEP may be a promising approach to the treatment of
toxic pulmonary edema of various origins.
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