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THE DYNAMICS OF LUNG HISTOPATHOLOGY 
IN ACUTE BACLOFEN POISONING

A b s t r a c t  — Baclofen (sold under the name Baclosan©, 
Lioresal©) is a muscle relaxant. This drug is chemically 
different from other muscle relaxants. Due to its pronounced 
psychotropic effect the drug is often a subject of abuse 
especially among young people. The article deals with 
the dynamics of lung histopathology in acute baclofen 
poisoning. Experimental studies were performed on 15 
Wistar rats. The animals were divided into 3 groups (the 
controls and two experimental groups). The controls 
included 5 intact rats. Each experimental group included 5 
animals. Both groups were treated with baclofen at a dosage 
of 85 mg/kg. The duration of the experiment was 3 and 24 
hours, respectively. We revealed a complex of pathological 
changes in the lungs of the rats. There were circulatory 
disorders in all the elements of the microcirculatory bed, 
areas of emphysema, atelectasis and dystelectasis, WBC 
infiltration of intralveolar septa and their thickening due 
to edema. The changes were even more severe 24 hours 
after the drug administration. These results along with the 
results of chemical analysis will be useful in establishing the 
fact of baclofen intoxication and the exact moment of the 
intoxication.
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INTROD      U C TION  
Baclofen (sold under the name Baclosan©, 

Lioresal©) is a muscle relaxant. This drug is chemically 
different from other muscle relaxants and represents a 
beta-p-chlorophenyl derivative of an inhibitory neuro-
transmitter GABA (gammaaminobutyric acid) [1, 2]. 

Baclofen is presented in oral and intrathecal 
forms and is widely used in clinical practice [3]. Oral 
Baclofen is indicated for patients with multiple scle-
rosis, severe muscle spasticity, and various spinal cord 
diseases (including injuries, acute circulatory disorders, 
tumors and infections). The drug has been shown to 
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be effective in the treatment of patients with alcohol-
ism [4–6] and cerebral palsy [7–8]. The mechanism 
of baclofen action still remains unclear. The drug has 
been shown to inhibit monosynaptic and polysynaptic 
reflexes, reduce excitability of gamma-motoneurons, 
which underlies its myorelaxant effect [8]. 

Adverse effects when using baclofen may include 
drowsiness, headache, dizziness, weakness, fatigue, 
trouble sleeping, nausea and vomiting, urinary reten-
tion, constipation. 

During treatment with baclofen, an increase 
in body weight may be observed. Baclofen has a 
hepatotoxic effect under prolonged use [1, 2]. Acute 
baclofen intoxication can result from an accidental 
overdose, criminal acts or suicidal behavior [9]. There 
is no specific antidote in acute baclofen poisoning. 
Symptomatic therapy (such as cardiovascular support, 
mechanical ventilation if needed) is recommended in 
such cases. Baclofen has a pronounced psychoactive 
effect and can be a subject to abuse by mostly young 
people [10, 11].

One of target organs in baclofen poisoning are 
lungs. As far as we know, no previous research has 
investigated lung histopathology in acute baclofen 
intoxication.

M a t e r i a l s  a n d  m e t h o d s
The experiment was performed on 15 male Wis-

tar rats weighing 290–350 g and aged 20 weeks. 
The animals were kept and handled in accordance 

with the European Convention for the Protection of 
Vertebrate Animals used for experiments or other sci-
entific purposes (Strasburg, March 18, 1986). Baclofen 
was administered under general anesthesia (chloralose) 
through a gastric tube. 

The animals were divided into the following 
groups: 

—	control (n=5) which included animals that re-
ceived normal saline 10 ml/kg; 

—	group 1 (n=5) comprising animals receiving 
baclofen 85 mg/kg in normal saline solution with 
the experiment duration of 3 hours;  

—	group 2 (n=5) which consisted of animals receiv-
ing baclofen 85 mg/kg in normal saline solution 
with the experiment duration of 24 hours. 

After the experiment, the animals were eutha-
nized by an overdose of anesthesia. The lungs were 
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fixated in 10% neutral formalin and embedded in paraf-
fin. Histological sections of 5 µm thickness were pre-
pared, placed on slides and stained with hematoxylin 
and eosin. Then the sections were examined by light 
microscopy using a Nikon Eclipse E-400 microscope 
with a video system based on a Watec 221S camera 
( Japan) at ×400 magnification. 

The following signs were assessed: circulatory 
disorders (capillary and venous plethora, hemorrhages 
in interalveolar septa, hemorrhages in alveoli, sludge), 
atelectasis (complete and partial), emphysema, cellular 
response (increased WBCs in interalveolar septa), 
epithelial desquamation in the bronchial lumen. 

Fisher criterion was used to assess the significance 
of a particular histological sign. The sign was con-
sidered significant if it was absent in one group and 
appeared in 4 or 5 cases in another group.

R e s u l t s
No pathologic changes were observed in the 

lungs of the controls.
Three hours after baclofen administration 

(85 mg/kg), we revealed circulatory disturbances (ve-
nous and capillary plethora, sludge), areas of emphyse-
ma, atelectasis (complete and incomplete), and cellular 
response (WBC infiltration of interalveolar septa). We 
also revealed areas of thickening of interalveolar septa 
due to edema. All the signs were considered significant.

24 hours after baclofen administration we also 
observed emphysema in the lungs of experimental ani-
mals. The presence of dystelectases, areas of thicken-
ing of the interalveolar septa (due to edema) was also 
significant, as well as circulatory disorders (capillary, 
venous plethora, a significant number of hemorrhages 
in the interalveolar septa). We revealed hemorrhages 
in the alveoli, which was not observed 3 hours after 
baclofen administration.

D i s cu  s s i o n
According to the literature [1, 2] baclofen has no 

direct toxic effect on the bronchi and lungs. How-
ever, the drug increases presynaptic blockade of nerve 
impulses originating in the spinal cord, which inhibits 
their transmission. The tone of the muscles (including 
the intercostal ones) decreases. Their excessive relaxa-
tion can cause breathing difficulties followed by hy-
poxia. GABA A receptor agonists are known to cause 
contraction of bronchial and bronchiolar smooth 
muscles accompanied by spasm and breathing difficul-
ties [12, 13]. Baclofen is a selective agonist of GABA 
B receptors, but at high doses it can also stimulate 
GABA A receptors. This effect was observed in both 
experimental groups. Emphysema was observed in the 
lungs of the experimental animals in both groups. 

C o n c l u s i o n
Thus, we observed a complex of pathological 

changes in the lungs (disturbances of blood circula-
tion — venous, capillary plethora, hemorrhages into 
intraaveolar septa; emphysema, dystelectasis, WBC 
infiltration of intraalveolar septa). The changes were 
more severe 24 hours after the drug administration. 
This results along with the chemical analysis will be 
useful in establishing the fact of baclofen intoxication 
and the exact moment of the intoxication. 

R e f e r e n c e s
1.	� Baclofen Monograph for Professionals. Drugs.com. 

American Society of Health-System Pharmacists. 
Retrieved 3 March 2019.

2.	� Product Information Clofen. TGA eBusiness Services. 
Millers Point, Australia: Alphapharm Pty Limited. 7 
June 2017. Retrieved 15 August 2017

3.	� Gablofen (Baclofen) FDA Full Prescribing Informa-
tion. US Food and Drug Administration. Retrieved 
2016-01-2

4.	 Léger M, Brunet M, Le Roux G, Lerolle N, 
Boels D. �Baclofen self-poisoning in the era of chang-
ing indication: multicentric reports to a French poison 
control centre. Alcohol Alcohol. 2017;  52: 665–670. 
DOI: 10.1093/alcalc/agx072

5.	 Müller C.A., Geisel O., Pelz P., Higl V., 
Krüger J., Stickel A., Beck A., Wernecke 
K.D., Hellweg R., Heinz A. �High-dose baclofen 
for the treatment of alcohol dependence (BACLAD 
study): a randomized, placebo-controlled trial. 
Eur Neuropsychopharmacol. 2015; 25:1167–77. 
PMID:26048580 DOI: 10.1016/j.euroneu-
ro.2015.04.002

6.	 Franchitto N, De Haro L, Pélissier F. �Focus-
ing solely on the effect of the medication without 
taking a holistic view of the patient does not seem 
very constructive. Clin Toxicol. 2018; 56:309. DOI: 
10.1080/15563650.2017.1373781

7.	 McLaughlin M.J., He Y., Brunstrom-Her-
nandez J., Thio L.L., Carleton B.C., Ross 
C.J.D., Gaedigk A., Lewandowski A., Dai H., 
Jusko W.J., Leeder J.S. �Response in Children With 
Cerebral Palsy PM R. 2018;10(3): 235–243. DOI: 
10.1016/j.pmrj.2017.08.441. 

8.	 Navarrete-Opazo A.A., Gonzalez W., Na-
huelhual P. �Effectiveness of Oral Baclofen in the 
Treatment of Spasticity in Children and Adolescents 
With Cerebral Palsy. Arch Phys Med Rehabil 2016; 
97(4): 604–618. DOI: 10.1016/j.apmr.2015.08.417. 
PMID:26321489

9.	 Ostermann M.E., Young B., Sibbald W.J.,  
Nicole M.W. �Coma mimicking brain death  fol-
lowing baclofen overdose. Intensive  Care Med 
2000;26:1144–1146. PMID: 11030173  DOI: 
10.1007/s001340051330

T o x i c o l o g y



67|  a r c h i v  e u r o m e d i c a  |  2 0 2 1  |  v o l .  1 1  |  n u m .  4  |

10.	 Charifou Y., Martinet O.,  Jabot J., Gauzere 
B.A.,  Allyn J., Vandroux D. �Baclofen Intoxication 
Cases in an Intensive Care Unit. Anaesth Crit Care 
Pain Med, 2016; 35 (2): 169–170 PMID: 26667597 
DOI: 10.1016/j.accpm.2015.10.003

11.	 Moffat A.C., Osselton M.D., Widdop B. (eds.) 
�Clarke’s analysis of drugs and poisons. London: Phar-
mac Press 2011.

12.	 Chapman R.W., Hey J.A., Rizzo C.A., Bolser 
D.C.� GABAB receptors in the lung. Trends in 

pharmacological sciences. 1993;14(1):26–9. DOI: 
10.1016/0165-6147(93)90110-6PMID:8382886

13.	 Mizuta K., Xu D., Pan Y., Comas G., Sonett 
J.R., Zhang Y., Panettieri Jr. R.A.,Yang J., 
Emala Sr C.W. �GABAA receptors are expressed 
and facilitate relaxation in airway smooth muscle. 
Am J Physiol Lung Cell Mol Physiol. 2008;294(6): 
L1206–16. PMID:18408071

T o x i c o l o g y


