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Abstract
Background and Objective: Carisoprodol is a relaxant muscular-skeleton associated with sore muscles and appropriate studies have not
been performed  on  carisoprodol  effects  on  fetuses and mothers. This study has been conducted to clarify the treatment with a high
and  low  dosage  of carisoprodol (Somadril) on the histopathological, histochemical changes in the fetal ileum of the Albino rats.
Materials and Methods: In the present research 30 adult pregnant rats have been used and divided into three classes (10 pregnant rats
in each group), the first group was the group of Control (C). The 2nd and 3rd groups (S1 and S2) were treated with carisoprodol oral doses
equating to 10.8 and 21.6 mg/100 g b.wt. per day, respectively. For 15 days from day 6-20 of pregnancy, groups S1 and S2 are administered.
On the 20th day of pregnancy, the pregnant rats were sacrificed and small parts of fetal ileum for histopathological and histochemical
studies. Results: Diverse histopathological and histochemical alternations were detected in the fetal ileum tissue of the two groups S1
and S2 after maternal treatment with high and low doses of carisoprodol compared to the control set. Conclusion: This study showed
that several histopathological and histochemical deformities in the fetal ileum tissues were caused by the administration of carisoprodol.
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INTRODUCTION

Somadril is considered a muscle relaxant, it uses as an
auxiliary treatment in painful cases1. It is widely advised as
adjunctive therapy in acute cases, but in recent years misuse
of this drug has occurred2. And in America, it is frequently
used3. Some studies found that is a possibility that it may lead
to central nervous system depression and may lead to
symptoms more difficult and annoying4.

Somadril  contains  paracetamol,  caffeine  and
carisoprodol5. There are numerous names in the Somadril
market  (Carisoma,  Vanadam,  Soma, Somacid, Somalgit,
Sodol, Mio Relax, Sonoma, Scutamil and Soridol)6. Overdose,
carisoprodol causes symptoms like shock, coma, breathing
disorder and death7. It must be used within narrow limits
depending on the health condition of patients, especially
hepatic or renal functions whereas, it enters the liver and
kidneys to complete the metabolism8.

The ileum is known as the last portion of the small
intestine in the higher vertebrates, such as mammals, creepers
and aves9. In previous studies, Somadril caused many
histological and histochemical changes in many tissues. In the
hepatic tissue of mothers and fetuses, the somadril treatment
of pregnant rats developed many significant pathological
symptoms, including vascular ponds, multiple hemorrhage
areas and cytological necrosis10. Certain drugs and some toxic
chemicals may cause lung tissue damage, which is known as
a toxicological problem. Using carisoprodol drug in pregnant
rats led to many histological alternations in the kidney cortex
tissue in both mother and fetal lung kidney cortex11 and lung
tissues1.

According to previous studies, the use of carisoprodol in
treating pregnant rats caused dystrophic changes in the fetal
esophagus tissues from the placenta to fetuses due to the
cross of the drug12.

Concerning  pregnant  women,  there  are   no  studies
that  report   this   drug.  It  causes  effects  on  fetal  growth
and postnatal survival which is found by some animal
experiments.  On the other hand, it is used to treat
anxiety. Studies have also shown no link between maternal
meprobamate use and increased risk of serious congenital
malformations.

Also,  limited literature was available on the clinical profile
of the abuser of carisoprodol, this study aimed to find out the
effect of carisoprodol on the histopathological and
histochemical changes in the ileum tissue of fetal rats with a
comparison of groups.

MATERIALS AND METHODS

Experimental animals:  Total of 30 Animals in this
experiment, adult  albino  rats,  weighing 170-200 g on
average, were used. The study was carried out at the
Department of Zoology, Faculty of Science,  Al-Azhar
University, Egypt from July-August, 2017.

The males were housed in separate cages. Following that,
10 days were accommodated before the analysis began.
During the experiment, they received water, ad libitum  and
rat chows. At night, males were put for mating with females.
The presence of sperms was tested by vaginal smear every
morning. When sperm was found, 0 days of gestation were
considered.

Experimental design: In 3 sets (10 pregnant rats in each set)
pregnant rats were rammed without a destiny. First (C): The
purified water is handled orally by normal rats). The second
series (S1): Carisoprodol in distilled water was orally carried out
at a dosage of 10.8 mg/100 g b.wt. in pregnant rat for fifteen
days average from 6-20 days of pregnancy daily10. The third
package (S2): Carisoprodol  was  administered  at  a dose of
21.6 mg/100 g b.wt., in distilled water for fifteen days average
from 6-20 days of pregnancy daily10. Similar to the technique
of Paget and Barnes13 of the human dosage, the dosage for
the pregnant rats was planned. Within 24 hrs the latter drug
department had abandoned them.

The Histopathological and Histochemical Examination:
Both pregnant rats and fetuses were immolated and small
ileum samples taken for histological and histochemical
studies. They stained with Hematoxylin and eosin stain14.
Collagen fibers were identified by Mallory trichrome stain15,
PAS was used for polysaccharide16. Complete proteins were
also identified with mercuric bromophenol blue15. Feulgen
was used to detect DNA17. The red Congo technique was used
to detect amyloid protein18.

RESULTS

Histopathological studies: Fetal ileum tissue of the control
group revealed a normal histological structure (Fig. 1a). Fetal
sections of the S1 group showed elongated villi, some
ruptured columnar cells, some degenerated in the muscularis
and many nuclei in each layer deeply stained of ileum with
internal bleeding in the lumen (Fig. 1b).  Fetal sections of the
S2 group highly atrophied villi, degenerated areas in the
muscularis, deeply stained nuclei in the multiple ileum layers
(Fig. 1c). Examination of the Mallory trichrome stained in the
fetal  ileum  in  the  control  group  showed thin collagen fiber
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Fig. 1 (a-c): Image showing H and E stain of fetal ileum
(a) Control set indicates the normal histological structure of fetal ileum, (b) S1 set indicates elongated villi of fetal ileum, (1) Some ruptured columnar
cells, (2) Some degenerated areas are observed in the muscularis, (3) Lots of deeply stained nuclei are observed in the different layers (yellow arrow) 
with internal bleeding in the lumen of the ileum tissue (Black arrow) and  (c) S2 set indicates some villi are highly atrophied (1), Degenerated areas are
observed in the muscularis, (2) Deeply stained nuclei were observed in the different layers (yellow arrow), X = 200

Fig. 2 (a-c): Image showing Mallory’s trichrome stained sections of the ileum 
(a) Control group shows thin bundles of collagen fibers supporting the different layers of the ileum tissue, (b) S1 set indicates highly increased collagen
fibers in the various ileum layers, the hemorrhagic area which contained brightly red stain blood cells (Black arrow) and a large hemorrhagic area around
the ileum tissue which contained numerous hemosiderin granules (yellow arrow), (c) S2 set indicates amplified collagen fibers mainly in the muscle layer, 
X = 200

bundles that sustain different layers of the ileum (Fig. 2a). The
fetal ileum parts of the group S1 were highly increased in
collagen fibers with a large hemorrhagic area in the various
layers of ileum and hemorrhagic region, which included some
granules containing haemosiderin (Fig. 2b). In S2, the collagen
fibers in all the ileum layers were increased, especially in the
muscle layer (Fig. 2c).

Histochemical Investigations: Fetal ileum of the control
group showed well developed PAS +ve materials and in some
villi, deeply stained cells (Fig. 3a). In all layers of ileum, the
group  S1 showed  an   improvement  in  PAS +ve  materials
(Fig. 3b). In group S2, an increase of PAS +ve materials with
deeply stained goblets in the multiple layers of the fetal ileum
were found in some villi (Fig. 3c).  The Control group showed 
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Fig. 3(a-c): Image showing PAS stain of fetal ileum 
(a) C group shows well developed PAS +ve materials and in some villi deeply stained goblet cells (yellow arrow), (b) S1 set shows an increase of PAS +ve
materials in ileum layers, (c) S2 set indicates amplified PAS +ve materials in the diverse fetal ileum with layer deeply stained goblet cells in some villi
(yellow arrow), X = 200

Fig. 4 (a-c): Image showing Mercuric bromophenol stained fetal ileum sections 
(a) C group indicates moderately staining overall protein, (b) set S1 shows decreased staining affinity over the entire protein in various fetal ileum layers
with the deeply stained large hemorrhagic area around the ileum tissue and (c) set S2 shows amplified protein materials in the various ileum layers with
numerous hemorrhagic areas around ileum tissue, X = 200

moderately  stained  total  protein  content   in   the  fetal
ileum  (Fig.  4a).  In  the  S1   group,   the   affinity  of total
protein  in   the   various  layers  of the fetal Ileum has
decreased  with   the  deeply  stained   large  hemorrhagic 
area  around  the  ileum tissue (Fig. 4b). Increased protein
materials in the different  layers  of  fetal  ileum  with
numerous hemorrhagic  areas  around  the   ileum  tissue were
detected in the S2 group (Fig. 4c). Moderately stained DNA

materials in nuclei of cells  of  the  different  layers of fetal
ileum have been found in the control group (Fig. 5a). In fetal
ileum  of the S1 group showed reduced DNA materials in
nuclei of cells of the different layers of the ileum (Fig. 5b).
Staining affinity of DNA materials in nuclei of cells of the
different layers  of  the ileum of the S2 group was increased
(Fig. 5c). Faintly stained  amyloid-$  proteins   were  revealed
in  the  fetal  ileum   tissue  of  control   (Fig.   6a).   In   group  S1,
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Fig. 5(a-c): Image showing Feulgen stained DNA materials in the sections of fetal ileum
(a) C group shows DNA materials moderately stained in the nuclei of cells of various ileum layers and other nuclei of the villi were deeply stained (yellow
arrow), (b) S1 group displays lower DNA material (yellow arrow) in nuclei of cells of the diverse ileum layers, (c) S2 set indicates amplified in staining
affinity of DNA materials in the nuclei of cells of the diverse layers of the ileum (yellow arrow), X = 200

Fig. 6(a-c): Image showing amyloid-$ protein in the fetal ileum dyed by Congo red stain 
(a) Control set shows slightly dyed Amyloid-$ protein, (b) Group S1 indicates amplified amyloid protein staining affinity in different layers of the ileum
(yellow arrow) and (c) S2 shows increasing amyloids residue affinity in various ileum layers (yellow arrow), X = 200

improved amyloid protein staining preference in various ileum
layers (Fig. 6b). Increased staining propensity of amyloid
deposits is observed in the various layers of S2 set ileum tissue
(Fig. 6c).

DISCUSSION

The ileum has a high immune tissue quality. Peyer's
patches lie in the mucosa that is an integral part of intestinal

lymphoid tissue is a representative function. One Peyer is
approximately 300 lymph follicles and is about 2-5 cm long.
These bacteria are strong in the distal ileum and help to inhibit
blood flow. This completes the chemical digestive process and
consumes carbohydrates, vitamins and water19.

Carisoprodol cultures muscle relaxation in the descending
reticular fibers and spinal cord by obstructive interneuronal
action20. Only or in groups with CNS depressants have
overdosed of carisoprodol reported in fetuses21.
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Treatment of pregnant rats with carisoprodol in this study
caused various degrading changes in the S1 and S2 fetal ileum
tissue groups. These modifications involved: Elongated villi,
highly atrophied villi, some ruptured columnar cells, some
degenerated in the muscularis and many nuclei heavily
stained in the different layers of ileum with internal bleeding
in the lumen. In line with several previous studies, several
degenerative liver deviations were triggered by the treatment
of pregnant mothers with carisoprodol10, kidney cortex11,
esophagus12 and the lung tissues of fetuses1. Besides, Somadril
treated rats showed vacuolation of testing and sperm
deterioration in the lumen and normal seminiferous tubes
injury22. The oxidative strain and the subsequent development
of reactant oxygen types, which has been presumed to be the
most significant toxic mechanism, may cause these flat
histopathological deviations with carisoprodol treatments23.
Reactive oxygen species and oxidative stress encourage the
damage of cells by DNA fragmentation then apoptosis24.

The present study revealed highly amplified collagen
fibers of various layers in the fetal ileum of S1 and S2 sets. This
increase in the collagen fibers agrees with the results
previously reported by researchers25,1,10-12. The increase in
collagen fibers results in a fast therapeutic cycle, whereby the
collagens subtype accumulated secretion in the wound site
replaces necrotic tissue in the proliferative phase of wound
therapy26. The collagen is important for the creation of the
ligaments, skin, muscles and blood vessels27. This may be
triggered by the inspirations of genes in the biosynthesis of
collagen due to oxidative stress.

The present research shows that the PAS +ve materials in
the S1 and S2 fetal ileum tissue have increased and in group S2
deeply stained goblet cells were detected in some villi. This
increase in this research agreed with the results of Abd
Rabou12, but disagreed with the results of other
researchers10,11,1. The accumulative of PAS +ve materials
because of an increase in the red blood cells after the toxicity
of somadril as stated by Suman et al.28 and Abd El-Hady and
AlJalaud25.

The present study shows that the total protein tissue of S1
and S2 pregnant rats has increased its stain affinity but showed
a reduced staining affinity of total protein in their fetuses
compared to the control group. The present research showed
that in the various layers of fetal ileum of S1 set reduced
staining affinity of the total protein with a broad hemorrhagic
region deeply stained around the ileum tissue but increased
protein materials with several hemorrhage areas around the
ileum tissue were identified in the S2 group in the different
layers of the fetal ileum. Amplified staining affinity of total
protein due to the generation of ROS and oxidative stress was

observed29. The decrease in the total protein content was
maybe due to the damage of organelles in the cells or due to
decreased ribosomes28.

In the current study, fetal ileum tissue of the S1 group
showed reduced DNA materials in cell nuclei in the various
ileum layers. Amplified staining ability of DNA substances in
cell nuclei of the different layers of the S2 group of the ileum
was obtained. Diminished DNA was also developed in the fetal
lung tissue after somadril treatment1. DNA reduction was done
due to a paused breakdown or due to the development of
enzymes30. Besides, reduced DNA materials are due to active
oxygen synthesis causing oxygen pressure and increased free
radicals impacting DNA chains and contributing to cancer28.

In this study, amyloid protein has shown increased stain
sensitivity in the different fetal ileum layers in S1 and S2 sets.
These observations are in agreement with the results of the
previous studies10,12,1. The abnormal accretion of amyloid in
the tissues may performance an important function in
numerous neurodegenerative syndromes and cause
amyloidosis31. The amyloid accretion is related to dysfunction
in mitochondria and may cause the generation of ROS which
can encourage a signaling path leading to apoptosis32. These
results should be taken into consideration before using
Somadril during gestation periods and future studies on the
placenta can give a well understanding of the effect of
Somadril use during the gestation period to recover the public
health of embryos. According to the results of the current
study, it is important to study the harms of skeletal muscle
relaxants on fetuses.

CONCLUSION

The findings demonstrated that motherly use of
carisoprodol was linked to dystrophic changes in tissues of
fetuses and that increase risk of fetal malformations and
placenta  crossing  of  carisoprodol  from  pregnant rats to
their fetuses may have negative effects on the ileum
development.

SIGNIFICANCE  STATEMENT

This study discovers the harmful effect of carisoprodol
treatment on the fetal ileum tissue that can be beneficial for
the prevention use of skeletal muscle relaxants drugs during
pregnancy. This study will help the researcher to uncover the
critical areas of carisoprodol drug during pregnancy that many
researchers were not able to explore. Thus a new theory on
the injury of skeletal muscle relaxants drugs on fetal tissues
may be arrived at.
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