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Introduction

The diminished oxygen content in the
body tissues-hypoxia, takes important place
in the genesis of a number of diseases, one
of the very importance - acute carbon mon-
oxide (CO) intoxication. Carbon monoxide
blockades oxygen transporting function of
hemoglobin (Hb), forming the compound
carboxihemoglobin. Severe hypoxemia de-
velops and later hypoxia, which leads to fa-
tal outcome. Oxygen supply to damaged
people is first choice for treatment in the
complex therapy, but the abilities of normo-
baric oxygen therapy are restricted. The in-
put of hyperbaric oxygen therapy with oxy-
gen under high partial pressure, achieved by
breathing oxygen under pressure over 1 ATA,
gives the opportunity for significant raise of
oxygen flow to the injured by hypoxia cells
and tissues by increasing its physical solu-
bility. It is a matter of fact the indisputable
priority of HBO therapy because dissociation

Fig. 1. E'xperimental hyperbaric chamber

of carboxihemoglobin goes many times fast-
er than when breathing air or normobaric
oxygen. HBO therapy enables to eliminate
hypoxia; normalizing disturbed tissue metab-
olism in short terms and achieving fast re-
cover. The oxygen needs strictly dosage for
optimal treatment effect and to avoid oxy-
gen intoxication.

The hyperbaric oxygen doses are de-
fined by regimes of HBO, including optimal
oxygen pressure and duration of oxygen
therapy.

There are no till now elaboration of
oxygen regimes for treatment of different
stages CO intoxication and that was our idea.

Materials and methods

During a year experimental study was
conducted on 124 Wistar male white rats with
weight 250-300 g, intoxicated with CO in
different stages and treated under different
regimes of HBO according to their stage of
intoxication. We put on
them several regimes of
HBO: one or two creat-
ed by us and one or two
foreign diving regimes
from the oxygen de-
compression tables of
British Royal Navy or US
Navy. After the end of
the treatment, the lab-
oratory animals were
examined post-mortem
and histological materi-
al taken from the brain
was prepared for histo-
logical research to de-
tect the stage of peri-
cellular edema. The his-
tological sections were
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studied under microscope “Olympus BX-50",
followed by computer analysis with specially
created for the study program “Micro Ana-
lyze-1,1” of “Chris Soft” - Bulgaria. The
method for computer analysis of morpholog-
ical changes in the brain, which occur under
HBO treatment of experimentally intoxicat-
ed rats, gives opportunity the effectiveness
of applied in practice HBO regimes to be a
assessed.

Results

The results received by this method
covered the results presented by the two
other methods- laboratory analysis and clin-
ical observation. On the base of morpholog-
ical changes under CO intoxication we rec-
ommend for HBO therapy next regimes:

We used for treatment of low stage CO
intoxication VMB 1b regime, for moderate -
VMB 2 regime and for severe stage VMB 3
regime. These regimes are significantly
shorter than those of US Navy and for this
reason are more tolerable. This makes them
safety because they are intended for sick

people and not for divers.

In the next ten years we exercise the
preferred regimes for treatment of patients
admitted in the hospital with acute CO intox-
ication (Fig. 3.).

The cases according to the stage of in-
toxication are presented in Table 1.

Discussion

Analyzing the dynamics of CO intoxi-
cation rate the following regularities were
observed.

1. The downward tendency of CO intoxica-
tion rate was closed in 2000.

2. After 2000 a prominent upward tenden-
cy of CO intoxication accidents was
noted.

3. Anparallel increase of cases with moder-
ate and severe stage of intoxication was
pointed.

The diminishing of the incidence at the
beginning we regarded to the restricted in-
dustry in Varna and in the North-eastern
region of Bulgaria. The home accidents be-

came more fre-

quent because of
the prominent in-
crease in the pric-
es of electricity
used for heating.
A lot of the house-
holds began to
use for heating
coals and woods
instead of elec-

tricity. This raised
the risk of fires
and the risk of in-
halation intoxica-
tions as a whole
and particularly
CO intoxications.

In our prac-
tice we success-

Fig.2. Brain of rat — CO intoxication-moderate degree
1. First group — atmospheric air
2. Second group —normobaric oxygenation
3.Third group-HBO-VMB2

4.Fourth group-HBO-USA Navy 5

fully used the VMB
treatment regimes
elaborated in the
hospital. The pa-
tients admitted in
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the Emergency de-
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Fig. 3. Quantity of patients admitted in the hospital with acute CO intoxicaton ~ Were treated by the
regime VMB1b. They

felt themselves very
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Table 1
The cases according to the stage of intoxication
Year Ngje"r" Degree D":'it(;':u' Regime I Sesslllo ns m Result
low 7 VMB 1b 7 healing
1997 13 moderate 4 VMB 2 4 2 healing
severe 2 VMB 3 2 2 2 healing
low 3 VMB 1b 3 healing
1998 4 moderate 1 VMB 2 1 healing
severe
low 1 VMB 1b 1 healing
1999 2 moderate 1 VMB 2 1 1 healing
severe
low
2000 1 moderate 1 VMB 2 1 healing
severe
low
2001 1 moderate 1 VMB 2 1 healing
severe
low 1 VMB 1b 1 healing
2002 1 moderate
severe
low 2 VMB 1b 2 healing
2003 3 moderate
severe 1 VMB 3 1 healing
low
2004 3 moderate 2 VMB 2 2 1 healing
severe 1 VMB 3 1 healing
low 2 VMB 1b 2 healing
2005 3 moderate 1 VMB 2 1 healing
severe
low 11 VMB 1b 11 healing
2006 17 moderate 4 VMB 2 4 2 healing
severe 2 VMB 3 2 2 2 healing
Annu- | g 67 567 | 1 |025
ally
Total 48 48 10 4
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In the VMB re-
gimes there are two
basic steps at 0.18

Mpa and 0.09 Mpa.
The time for com-

pression is longer

Table 2
Analyzing carboxihemoglobin level in arterial blood sample and parallel doctor
examine
Intoxication de- COHb_ level in arte- HBO therapy

gree rial blood

low 10-30% 0.18MPa oxygen for 60 min

moderate 30-40% 0.18MPa oxygen for 90 min

severe >40 % 0.18MPa oxygen for 170 min

than in similar navy

well after the first session. All complaints had
gone and there was no need of second ses-
sion. These which had not other injuries were
discharged from the hospital after 24 hours
under observation. The patients with burn-
ing and other damages were directed to
other departments of the hospital.

In the period of study 14 patients with
moderate degree of intoxication were admit-
ted. They were treated under regime VMB2.
Six of them needed second session under
the same regime because of remaining com-
plaints after the first session as headache
and asthenia. After the second session the
complaints had gone.

Six patients with severe intoxication
degree were admitted in the period. They
were treated under regime VMB3. All of them
needed second session and 4 patients re-
ceived another third session. Although the
healing of acute symptoms of intoxication
and life saving, patients with severe CO in-
toxication had remaining complaints of neu-
rological aspect. They had various charac-
teristics and were not a subject of this study.
All cases with severe intoxication needed
continuous hospitalizing.

Conclusions:

For the studied ten years period all
patients admitted in the hospital with CO
intoxications were successfully treated with
HBO. There is no lethal outcome. All patients
were discharged from the hospital after dif-
ferent period. Patients with low and moder-
ate intoxication degree had not further com-
plaints. We observed such in 4 patients with
severe intoxication degree. There were not
noted any complications or adverse events
due to the HBO therapy.

tables, because VMB
tables are created for
treating sick people and not for divers like in
US Navy table 5 and US Navy table 6 in which
the compression time is 2 minutes.

All this present the positive effect of the
applied regimes and their therapeutical safe-
ty. The results of clinical observation for the
ten years period prove the favorable effect
of the complex method for preparing thera-
peutical standards-combination of clinical,
laboratory and morphological data.
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Pesiome
OECATb POKIB B>)XMBAHH4A
FIMNEPBAPUYHOI OKCUIEHALLII B TEPAMII
MOCTPNX OTPYEHb MOHOOKCMOOM
BYIELLO
Bosos LI.C, CraBpeB /A.I., SHeBa M.K.

BukopuctaHHa N'bO (FinepbapuyHa
oKcureHauist) € BUCOKOE(EKTUBHUM METO-
OOM Ons NiKyBaHHSA OTPYEHHS 0Cc06MBO

MOMIPHOro i BaXKoro crtyneHs. KnceHo
nigoaeTbCa CTPOroMy A03YBaHHIO Oas OO-
CArTHEHHSA MaKCUMasibHOr0O JliKkyBasibHOI O
edeKTy i 3anobiraHHsA KMCHEBOI IHTOKCUKALLi.

Lns CTBOPEHHS pexmnMy HanbinbLLOi
edekTnBHOCTI 'BO ans nikyBaHHA OTPYEHHSA
aBTOPU BUKOPUCTOBYBASIN KOMIMIIEKCHUN
METOA, Ta eKcnepuMeHTanbHi Mogeni 3 Ly-
pamu i MiHibapokamepon. Pe3ynstaTn ekc-
NEepUMEHTIB OLUiHUAK Ha 0a3i KNiHiYHKX, na-
6opaTopHUX i MOPPONOriYHUX MEeToAiB 3
BUKOPUCTAHHSAM cCheuianbHOI nporpamMu.
Mporpama camocCTiHO ob4ucaoBana nepm-
LeII0NAPHY | MePUBACKYANSAPHY NYXJNHY
3pi3iB MO3Ky eKcrepvMeHTabHUX TBapWiH.
Pesynbratn 3aHocunu B Tabnuui i npoBoau-
1M MaTemMaTuyHUin aHanis.

Pesiome

OECATb JIET MPUMEHEHNA
TMNEPBAPUYECKON OKCUIMEHALIMN B
TEPAMUN OCTPbIX OTPABJIEHUN
MOHOOKCWMAOM YITEPOOA

Gosos L.C, CraBpes /A.I., HeBa M.K.

M3nonb3esaHne NBO (Mvnepbapuyec-
Kasi OKcureHauusa) aBnsieTcs BbICOKO3pPpek-
TUBHbIM METOAOM OJ151 IeHEHUS OTPABIEHUS
CO 0COBEHHO B YMEPEHOW U TAXENON cTe-
neHn. Kucnopon nogsepraeTcs CTporomy
[03MPOBaHUIO AN AOCTUXEHNS MakCUMasb-
HOro neyedbHoro adpdekra 1 npegoTepalle-
HUA KNCNOPOAHON UHTOKCUKALN,

Onsa cospaHnsa pexmnma HanbonblLuein
adppekTrBHOCTM 'BO Ong nevyeHns oTpaene-
H1s CO Mbl MCNONL30OBaIN KOMMJIEKCHOM
METOA, N 3KCNepUMeEHTasIbHble MOAENN C
KpbiCamMu 1 MUHMbapokamMmepoi. Pesynetarhl
9KCMNEepUMEHTOB OLEHUIN Ha 6a3e KINHU-
4yeckux, 1abopaTOPHHbLIX N MOpdOnormyec-
KNX METOO0B C UCMNOJIb30BAHMEM Ccreunanb-
HOM nporpammebl. lNporpamma camocTos -
TeNIbHO BblYMCASAa NEPULETIIONSPHYIO U
MEePUBACKYIAAPHYIO OMNyxX0Jib CPE30B MO3ra
3KCMEePUMEHTasIbHbIX XUBOTHbIX. Pesynbra-
Tbl 3aHOCUM B Tabnuubl 1 MPOBOOMAN Ma-
TemMaTnyeCcknin aHanms.
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