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Abstract. The article presents a study of the early morphological changes in the
lungs of white rats following intratracheal administration of potassium dichromate.
The experiments were conducted on 41 white rats. Potassium dichromate was
administered intratracheally as a single dose of 0.2 mL of a 5% solution. One day
after administration, the predominant morphological finding was diffuse or focal
pulmonary edema. One month later, the inflammatory lesions were progressively
replaced by granulation tissue containing aggregates of lymphoid cells, as well as
purulent inflammatory infiltrates located around blood vessels and bronchi.
Keywords.white rats; lungs; potassium dichromate; hematoxylin and eosin
staining; inflammatory foci; purulent infiltrates.
PAHHUE WUW3MEHEHUSA B JIETKHUX BEJIBIX KPbBIC IIPHU
NHTPATPAXEAJIBHOM BBEJAEHUU BUXPOMATA KAJIUSA

Cyaeiimanos Pem3u UOpanmoBu4, ACCHCTEHT
Kadeapbl AHATOMHUSA YeJIOBEKA
CamapkaHICKHUH rocy1apcTBeHHbIH MeIMIMHCKHUIT YHUBEPCUTET

Pe3rome: B crarbe u3ydeHbl paHHHE W3MEHEHHsI B JIETKMX O€NbIX KpbIC MIpH
MHTpaTpaxealbHOM BBEACHUU Ouxpomara Kanusi. OnbITbl ObLIIM OCTaBIIEHBI Ha 41
Oenoil kpeice. buxpomar kanausi BBOAMWIJICA MHTparpaxeainbHo B o3¢ 0,2 mi 5%
pacTBopa OfHOKpaTHO. Yepe3 CyTku Tmoclieé BBEIEHUs Ouxpomara Kajus
Mop(dororndecku Ha TEPBBIA IJIAaH BBICTyHaeT KapTuHa AUQPGY3HOTO WIH
OYaroBOIro OTEKa JIErOYHON TKaHWU. Uepe3 Mecsll BOCHAIMTENbHBIE YYAaCTKU BCE

0O0JIBIIIe 3aMENIAOTCSl TPAHYISIIMOHHOW TKAHBIO, B TOJIIE KOTOPOW BCTPEUAIOTCS
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CKOTUTEHUS TUM(OUIHBIX AJIEMEHTOB, a TAaK)K€ THOWHbBIE WHOUIBTPATHI B 001aCTH
COCYZIOB I OpPOHXOB.

KurwueBble ciaoBa: OelbIX KpBICHI, JIETKUX, OUXpoOMar Kajus, METOIbl
TeMAaTOKCUJIMHOM W D03WHOM, OYard BOCHAJICHUS, THOMHBIC HH(WIBTPATHI.
Introduction. The primary route of occupational exposure to chromium
compounds is inhalation of airborne aerosols, which enter the respiratory tract
during industrial activities [5,6]. According to most authors, the most common
pathological changes in the respiratory tract during the first months of occupational
exposure include catarrhal and ulcerative rhinitis, as well as perforation of the
cartilaginous portion of the nasal septum [1,2]. The issue of early morphological
changes in lung tissue following inhalation of chromium compounds has not been
sufficiently investigated [3,4]. It is known that chromium entering through the
respiratory tract reaches the bronchioles and alveoli, where it is partially dissolved
and absorbed into the systemic circulation, while another portion accumulates
within the lung tissue.

Objective. The aim of this study was to investigate the early morphological
changes in the lungs and the rate of chromium accumulation following
intratracheal administration of potassium dichromate.

Materials and Methods. The study was carried out on 41 white rats. Potassium
dichromate was administered intratracheally as a single dose of 0.2 mL of a 5%
solution, corresponding to 10 mg of potassium dichromate (dry weight equivalent).
Histological examination of the lungs began one day after administration and
continued for the following 40 days.

The lungs were fixed in 10% neutral buffered formalin, embedded in paraffin,
sectioned, and stained with hematoxylin and eosin. Chromium concentration in the
lung tissue was determined colorimetrically using the diphenylcarbazide method.
Results. Twenty-four hours after intratracheal administration of potassium

dichromate, diffuse or focal pulmonary edema became the predominant
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morphological finding. Marked vascular congestion accompanied by numerous
small hemorrhages was observed within the edematous lung tissue.

During the subsequent 3—5 days, in addition to vascular disturbances, activation of
reticuloendothelial cells within the interstitial tissue was detected together with
necrotic changes involving the walls of blood vessels, bronchi, and peribronchial
connective tissue. By days 10-12, against a background of pronounced venous
congestion, inflammatory foci developed within the Ilungs, occasionally
accompanied by abscess formation. In several areas, productive inflammation
predominated with the development of granulation tissue.

One month after exposure, inflammatory lesions were progressively replaced by
granulation tissue containing aggregates of lymphoid cells and purulent
inflammatory infiltrates surrounding blood vessels and bronchi. Bronchial lesions
were frequently associated with bronchiectasis filled with purulent exudate. Along
with degeneration and desquamation of the bronchial epithelium, marked epithelial
regeneration was observed. The vascular walls underwent purulent inflammation
followed by hyalinization and sclerosis. Thus, one month after potassium
dichromate administration, organizing (carnifying) pneumonia developed,
occasionally complicated by pulmonary abscess formation.

To reduce the high mortality observed during the early stages of the experiment
following administration of a relatively large single dose of potassium dichromate
(10 mg dry substance per 300 g body weight), an alternative approach was
investigated to prolong chromium retention within the lungs. This strategy was
expected to produce the same toxic effect on lung tissue while using a considerably
lower effective dose. In the second series of experiments, white rats received 0.2
mL of a 5% potassium dichromate solution mixed with colloidal Infusin, which
served as an adsorbent. In addition to non-anaphylactogenic casein, Infusin
contains sodium, potassium, and magnesium salts. For comparison, chromium
concentrations and morphological changes in the lungs were evaluated at identical

time points in both experimental groups. On day 20, chromium concentration in
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the lungs of the first group was 1.7 mg%, whereas in the second group, which
received potassium dichromate together with Infusin, it reached 4.6 mg%, nearly
three times higher. Histological examination during the first and second days
revealed pulmonary edema, vascular disturbances, and proliferation of cellular
elements similar to those observed in the first experimental series. A distinctive
feature of this group was the abundance of eosinophils forming nodular aggregates
or diffusely infiltrating the interstitial tissue, which most likely reflected an allergic
response to the degradation products of the protein component.

During the following days, proliferative processes were accompanied by
progressively increasing tissue destruction involving the bronchial walls and blood
vessels. Chronic obliterative bronchitis and peritracheal interstitial pneumonia
developed. By day 26, numerous fibrotic areas were identified against a
background of chronic productive inflammation, while bronchi and blood vessels
demonstrated sclerosis and obliteration.

Comparison of these findings with morphological changes observed in white rats
following gastrointestinal exposure to chromium demonstrated that the
pathological patterns were generally similar. However, intratracheal administration
of potassium dichromate resulted in a considerably more rapid onset and greater
severity of pulmonary lesions.

Conclusion. Intratracheal administration of potassium dichromate, either alone or
in combination with a colloidal adsorbent, results—after a brief initial period (1-2
days) of diffuse or focal pulmonary edema and circulatory disturbances—in the
development of chronic obliterative bronchitis and productive interstitial
pneumonia. By the end of the first month, the pathological process is characterized
by marked sclerosis of the lung parenchyma, blood vessels, and bronchi, and in
some cases by abscess-forming pneumonia accompanied by purulent

bronchiectasis.
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Prolonging the deposition of potassium dichromate in the lungs through co-
administration with a colloidal adsorbent makes it possible to reduce the required
dose of the toxic agent while maintaining its pathological effects.
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