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J11406-001 

                                                                    Gudaryan A.A., Idashkina N.G.,  

Majdi A.A. 

CLINICO-ROENTGENOLOGILAL FEATURES OF MANDIBULAR 

BODY FRACTURES  

SE "Dnipropetrovsk medical academy of Health Ministry of Ukraine" 

Dnipropetrovs'k, Dzerzhyns'kogo 9, 49044 

 

The displacement of the fragments is the most expressed symptom in 

mandibular body fractures, being caused by three dominant factors: force vector, own 

weight of bone fragments and contraction of masseters [1, 2, 3]. It is known that in 

case of mandibular fracture along the median line, the displacement of fragments may 

be minimal due to even traction of suprahyoid muscles. Their considerable 

displacement may be observed because of traction of masseters proper or due to 

lateral direction of a stroke [2, 4]. In cases of fracture localization in the canine area, 

the displacement of fragments is sizeable because the area of attachment of 

suprahyoid muscles which depress mandible is larger at a long fragment. Due to 

contraction of masseters a small fragment moves upwards, somewhat forward and 

inward. Under conditions of such localization of the fracture a ladder-like 

configuration of fragments is observed. In fractures of mandibular body behind the 

canine up to anterior margin of masseter muscle the displacement develops by the 

same principle as in fractures in the canine area [1, 4]. 

It was noted that under common conditions of injury of the like bones each 

fracture differs by a special originality in spite of the same type of destruction [2]. As 

a consequence, in clinical practice atypical displacement of fragments occurs quite 

often, but description of the latter is scanty in modern special literature. 

At the same time atypical displacement of fragments when a small fragment 

depresses down with formation of the chamfer along the lower edge of mandible 

occurs very often, therewith malocclusion as a complete absence of contact of teeth-

antagonists on the side of fracture or partial one with premature contact on 8-th teeth 
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is traced. Such position of mandibular fragments leads to muscular contracture, 

without possibility to achieve correct reposition of fragments by means of manual 

reduction [5]. 

It is generally known that restoration of anatomic occlusion testifies to correct 

reposition of fragments to which splint is fixed [1, 4]. However, by the data of 

various authors while using traditional techniques of intermaxillary splinting 

malocclusion makes up 30,7- 32,4 % of all complications [6,7].  To our opinion 

among the causes of imperfect reposition is the underestimation of clinical 

manifestations and absence of qualitative radiography before the splinting; this did 

not make it possible to establish the real state of affairs as for disposition of 

fragments.  

The aim of this research was to determine lacks in diagnostics of mandibular 

body fractures in the area of dentition and to define means of their correction. 

MATERIALS AND RESEARCH METHODS. A retrospective study of 668 

case records and orthopantomograms of patients with mandibular body fractures that 

were on treatment at the maxillofacial surgery unit of Dnipropetrovsk Regional 

Clinical Hospital named after І.І. Mechnikov was carried out. 

RESEARCH FINDINGS AND DISCUSSION. We established that prevalence 

of unilateral mandibular body fractures makes up 24,6% of all number of patients  

with the fractures. Prevalent method of treatment is closed reposition with further 

fixation by means of splints - 93 % of cases, 7 % of patients underwent procedure of 

osteosynthesis. Conservative treatment consisted of intermaxillary splinting with 

Tigerstedt's wire anchor splints and intermaxillary rubber traction (89%). Standard 

Vasil'ev's tape splints were used in 11 %of patients. Patients received treatment after 

mandatory X-ray research. Unfortunately, during control X-rayed inspection in 16,9 

%  of patients with the mandibular body fractures, cases of ineffective reposition of 

mandibular fragments (insufficient displacement of one fragment up to the top, 

overriding of fragments along the vertical plane and formation of the osseous 

chamfer along the lower edge of  the jaw and absence of the contact between the 

teeth of  mandibular small fragment  and   teeth of upper jaw) were revealed. 
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In such cases 6 % of the patients underwent re-splinting and 12% underwent 

surgical intervention. 

While analyzing X-ray pictures from archive, we took into account  N.A. 

Rabukhina’s and  A.P. Arzhantzev’s researches (1999) which  demonstrated that in 

case of mandibular body fractures on orthopantograms a projection dislocation or 

“overriding” of edges of  external and internal cortical plates of mandibular 

fragments is revealed and summation of fracture shadows may occur.  As a result, 

diastasis between fractures diminishes projectively and in some cases this gives an 

erroneous impression about the presence of comminuted fracture. A considerable 

external-internal fragments dislocation may simulate their divergence along the 

vertical. Therewith, in all portions of the mandible form and direction of fracture line 

and interrelationship with periapical dental parts positioned in the zone of injury is   

carried out with high accuracy [8]. 

Solitary mandibular body fractures result from direct force exertion and are 

accompanied by dislocation of fragments when crack of the fracture is along the 

vertical extent. As a rule a smaller fragment moves upward and turns inward and 

bigger one - downward, backward and toward fracture. The degree of fragments 

dislocation increases as far as fracture moves from the mandibular center. Occlusion 

is disturbed considerably. In case of oblique or zigzag direction of fracture crack 

displacement of fragments may not occur.   

At the same time while comparing the results of CT and panoramic zonography 

in case of mandibular body fractures there are no essential differences in recognition 

of skeletal injuries. To our opinion this does not represent the facts. It should be noted 

that traditional classic standard methodologies of the X-ray examination practically 

do not give possibility to establish the degree of fragments displacement   with high 

probability and to diagnose overriding of fragments in sagittal plane, at the same time 

computer tomography becomes the leading diagnostics method [9]. 

The following clinical case illustrates well all above-mentioned. 

Patient P., 26 years of age, case record № 9417, was hospitalized to the 

maxillofacial surgery unit on the 2.12.2008 with diagnosis: mandibular fracture in the 
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area of 45 teeth. The injury was sustained in traffic incident on the same day. At the 

moment of hospitalization patient complained of pain in the mandibular area, 

malocclusion, mobility of mandibular fragments.  

On physical examination: face asymmetry due to moderate edema of the soft tissues. 

Oral mucosa in the area of 44, 45 teeth is hyperemic, submucous hematoma along 

location of 46,45, 44, 43 teeth is noted.  Occlusion disharmony in the form of partial 

absence of occlusion. On bimanual palpation of the mandible, mobility of bone 

fragments was present. Symptom of indirect loading is positive. 

       f   f                                            f   f    f   f 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

                          0        0                                           f    f      

 

2.12.2008 under the nerve block anesthesia with Ultracaini D–S Sol. after 

manual reduction of fragments, Tigerstedt's wire anchor splint with intermaxillary 

rubber traction was applied. 6.12.2008 orthopantomogram (X-ray examination) was 

performed (Fig. 1). Fragments state and reposition on the X-ray picture are 

satisfactory. 11.12.2008 patient was discharged to undergo outpatient treatment. 

Splints and the intermaxillary rubber traction were preserved within of 28 days and 

were removed at the local polyclinic after completion of treatment course. Control 

orthopantomogram showed satisfactory consolidation (Fig.2). However, on 

20.01.2009 patient revisited maxillofacial surgery clinic of DMA, presenting 

complaints of malocclusion manifested by insignificant absence of contact of teeth-

antagonists in the area of 45, 46, 47 teeth (Fig. 3 and 4). CТ was done to define 

causes of occlusion absence. A complete absence of fragments reposition and their 

shift in sagittal plane were diagnosed basing on CТ results (Fig. 5).  
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Fig. 1. Orthopantomogram of mandibular bones of patient P., 26 years of 

age, case record № 9417. Diagnosis: mandibular fracture in the area of 45 tooth. 

After manual reposition of mandibular fragments and fixation with Tigerstedt's 

wire anchor splint. 

 

 
Fig. 2. Orthopantomogram of mandibular bones of the same patient after 

splint removal. Line of mandibular fracture in the area of 45 tooth. 
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Fig. 3. Occlusion of the same patient 1 month after the splint removal. 

 
Fig. 4. Occludogram of the same patient1 month after the splint removal. 

A pointer shows absence of contact in the area of 45, 46, 47 teeth. 

 
Fig. 5. CТ of the same patient 1 month after the splint removal. Absence of  

fragments reposition and their displacement in a sagittal plane is well shown on 

the digital panoramic picture and at rotation of three-dimensional 

reconstruction (indicated by pointers). 
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This clinical case demonstrates that standard X-ray examination methods do not 

always give complete information as for fragments displacement, especially in a 

sagittal plane.  

Basing on the analysis of archive of orthopantomograms and CТ data of patients 

with mandibular body fractures, case records of presented above clinical cases, we 

defined the basic typical clinical cases of the fragments disposition which prevented 

their valuable comparison:  

1. Mandibular body fractures with overriding of fragments along the vertical 

plane and formation of the osseous chamfer along the lower edge of the jaw – 261 

cases (39 %) (Fig. 6).  

2. Mandibular body fractures with separation of fragments along horizontal 

plane and formation of false defect - 100 cases (15%) (Fig.7).  

3. Mandibular body fractures with overriding of fragments in the sagittal plane, 

owing to this one of fragments turns inside out "outside", while another one displaces 

into a lingular side, the fragments override one after the other - 87 cases (13 %) 

(Fig.8). 

 
Fig. 6. Occlusion of patient with mandibular body fracture and with 

overriding of fragments along the vertical plane. 

URL: http://www.sworld.com.ua/e-journal/j11406.pdf  
Downloaded from SWorld. Terms of Use  http://www.sworld.com.ua/index.php/ru/e-journal/about-journal/terms-of-use 



Modern scientificresearchand their practical application.                                                                       VolJ11406 

 
Fig. 7. Occlusion of patient with mandibular body fracture and with 

separation of fragments in the horizontal plane. 

 
Fig. 8. Occlusion of patient with mandibular body fracture and with 

overriding оf fragments in the sagittal plane.  

In the rest of 220 cases (33 %) fragments displacement were observed neither 

clinically nor on X-ray or they were out of diagnostic possibilities of examination in 

such a volume.   

CONCLUSIONS: 

1. Mandibular body fractures are usually accompanied by the fragments 

displacement (67% of cases).  

2.  In clinical practice it is necessary to take into account the possibility of 

atypical displacement of mandibular fragments, because under these conditions it is 

difficult to achieve single-step reposition of full value. 

3. Standard X-ray examination methods in the majority of cases do not give 

precise information as for fragments displacement in mandibular body fractures. It is 
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the most difficult to define overriding of fragments in the  sagittal plane, that is why 

in complicated cases it is expediently to use additional more updated methods (CТ).  

While diagnosing we recommend to distinguish four types of fragments 

position: 1) overriding of fragments along the vertical plane; 2) separation of 

fragments divergences in the horizontal plane; 3) overriding of fragments in the 

sagittal plane; 4) absence of displacement. Information on displacement character 

becomes decisive in treatment tactics. 
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Pruglo E.S.,  Parchenko V.V.,  

Panasenko O.I., Knysh E.G. 

ANTIDEPRESSANT ACTIVITY OF THE 5-(FURAN-2-YL, 2-

METHYLFURAN-3YL)-4-((ARYL, HETARYL)YLIDEN)AMINO-1,2,4-

TRIAZOLE-3-THIOLS DERIVATIVES 

Zaporizhzhia State Medical University 

Zaporizhzhia, Mayakovsky Avenue 26, 69035 

 

The article is dedicated to the research of antidepressant activity of the 

heterocyclic derivatives of 1,2,4-triazole. Experiments were conducted on nonlinear 

white rats. The antidepressant activity was studied through the Porsolt forced 

swimming test. Fluoxetine (10 mg/kg) was chosen for a comparison as a drug with 

antidepressant activity. It appeared that the compounds being currently researched 

show the evident antidepressant activity. The acute antidepressant activity along with 

low toxicity make it reasonable to continue further profound preclinical studies of 

derivatives of the 1,2,4-triazole heterocyclic group. 

Key words: antidepressant activity, 1,2,4-triazole, the forced swimming test. 

Depression is a psychic disorder which is characterized by low mood and loss of 

ability to enjoy, mental disorders (poor judgment, pessimistic world view, etcetera), 

and being slowed-down in movements. It is as well accompanied by low self-esteem 
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and loss of interest or pleasure in life and normally enjoyable activities. Sometimes 

depressed people may start abusing alcohol or psychotropic drugs. 

Notwithstanding the whole range of antidepressants already designed till now, 

the problem of pharmacotherapy for depression is not still solved [11]. Besides, 

modern arsenal of antidepressants, which are clinically used in medical practice 

nowadays, have the whole range of demerits, such as a long latent action period, 

insufficient spectrum and stability of therapeutic effect, high risk of side effects and 

toxic responses, if overdosed [6, 13]. Therefore, the necessity to develop new drugs 

able to affect mood and enhance the quality of life appears to be quite acute.  

It’s known from the chemical literature sources that derivatives of 1,2,4-

triazole show marked antidepressant activity [2, 3, 8, 9], and such drugs as trazodone 

and alprazolam are widely applied in medical practice. Thus, the purpose of the work 

was to further study the antidepressant activity of derivatives of 1,2,4-triazole and to 

determine relationship between the antidepressant activity and the chemical structure 

of the derivatives of 1,2,4-triazole. 

MATERIAL AND METHODS.  

Experiments were conducted on 98 white nonlinear rats weighing 120-180g. The 

animals were taken care of, as well as the experiments were conducted, in accordance 

with the international standards and rules of work with spinal animals. 

Animals were grouped into following 14 group of seven animals each (total 98 

rats).  

Groups 1 and 8: Control rats received 1 ml of 0.9% saline solution for 100 g of 

body weight. Groups 2 and 14: Rats received Fluoxetine (10 mg/kg) and Trazadone (50 

mg/kg) as reference drugs for antidepressant activity studies. 

Groups 3-7 and 9-13: Test groups received 1,2,4-triazole derivates of VPK 

series. In search of substances with antidepressant activity, we used the derivatives of 

5-(furan-2-yl, 2-methylfuran-3-yl)-4-((aryl-,hetaryl)ylіden)amino-1,2,4-triazole-3-

thiols (Tabl. 1), synthesized for the first time and developed in the organic synthesis 

laboratory of the Department of Toxicology and Inorganic Chemistry, Zaporizhia 
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State Medical University. Fluoxetine (10 mg/kg) was chosen to be compared as a drug with 

antidepressant activity.  

Table 1 

5-(furan-2-yl, 2-methylfuran-3-yl)-4-((aryl-, hetaryl)yliden)amino-1,2,4-

triazole-3-thiols 
NN

N
R1 SH

N

CH R2  
№ Compound R1 R2 

  VPK-350 2-methylfuran-3-yl phenyl 

  VPK-360 furan-2-yl 5-nitrofuran-2-yl 

  VPK-353 2- methylfuran -3-yl 2-nitrophenyl 

  VPK-362 furan-2-yl 3-nitrophenyl 

  VPK-359 furan-2-yl 4-hydroxyphenyl 

  VPK-358 furan-2-yl 2- hydroxyphenyl 

  VPK-352 2-methylfuran -3-yl 5-nitrofuran-2-yl 

  VPK-356 furan-2-yl furan-2-yl 

  VPK-364 furan-2-yl 4-methoxyphenyl 

 

Testing of new substances was based on the classic forced swimming tests 

developed by R.D. Porsolt and modified by E.V. Schetinin with coauthors [5, 10]. 

Each animal was placed into a container filled with water at 27°С for 6 minutes. We 

measured the duration of the active swimming (vigorous movements with all the 

paws) and passive swimming (slight movements of paws just to prevent a body from 

drowning and to keep the head above the water), as well as the total time of 

immobility (absence of swimming movements). These stages of the forced swimming 

test are also known as struggling, swimming and also struggling, the latency to 

floating and floating itself. Besides, we counted both the number of active swimming 

periods and the number of the shortest immobility periods up to 6 seconds long. 
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Therefore, the depression index (DI) has been calculated with the number of the 

shortest immobility periods divided by the total number of active swimming periods 

(struggling) [1].  

The results of the study are processed by means of modern statistics analysis 

methods, including Microsoft Office 2010 (Microsoft Excel) standard programs 

package and «STATISTICA® for Windows 6.0». 

Mean number (M) and standard error of mean (±SEM) have been calculated for 

each group individual. An Student’s t-test (t-criteria) was used for the intergroup 

comparison of the mean number of asymmetrical characters per individual. [4, 7].  

RESULTS AND DISCUSSION  

While studying the structure of swimming behavior of rats injected with 

derivatives of 1,2,4-triazole, the following data were obtained (Tabl.2) 

Table 2 

Structure and parameters dynamics of swimming behavior of rats injected 

with derivatives of 1,2,4-triazole in the Porsolt forced swimming test ** 
№  Group/ 

Compoun

d 

Passive 

swimming 

duration (s) 

Number of the 

shortest immobility 

periods up to 6 

seconds long  (s)  

Duration of 

immobility, 

(s) 

Total number 

of active 

swimming 

periods  

Depression 

Index  

1.  Control  

(sodium 

chloride) 

208,43±13 4,71±0,52 198,43±22,09 3,00±0,31 1,70±0,32 

2.  Fluoxetine 278,17±18,49* 2,71±0,42* 65,86±30,61* 5,29±0,28* 0,53±0,86* 

3.  VPK-350 303,71±11,67* 4,00±0,44 145,71±22,43 3,57±0,53 1,57±0,58 

4.  VPK-360 236,14±24,39 3,71±0,64 26,43±27,93* 5,57±0,48* 0,69±0,13* 

5.  VPK-353 298,14±22,75* 3,14±0,63 71,86±13,19* 5,14±0,26* 0,60±0,11* 

6.  VPK-362 342,00±10,57* 2,86±0,51* 10,29±15,16* 10,86±0,80* 0,26±0,04* 

7.  VPK-359 194,86±28,98 2,29±0,42* 17,57±2,42* 5,86±0,34* 0,39±0,07* 

8.  Control 242,14±5,15 4,00±0,69 246,71±15,56 3,14±0,51 1,68±0,48 

9.  VPK-358 
365,71±25,33* 5,00±0,69 

136,57±24,22

* 
4,86±0,60 1,15±0,24 

10.  VPK-352 358,86±7,39* 6,14±0,40* 192,43±14,69 8,71±0,64* 0,74±0,102 
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* 

11.  VPK-356 
369,86±4,77* 6,43±0,65* 

187,86±12,15

* 
3,43±0,78 3,02±0,89 

12.  VPK-364 337,86±5,68* 4,00±0,87 63,57±31,69* 5,86±0,77* 0,64±0,09 

13.  Trazodone 378,83±10,88* 

 
2,71±0,52 54,57±5,56* 6,57±0,53* 0,44±0,11* 

* - represents( р ≤0,05) compared to control vs. treated group. 

After the injection of derivatives of 1,2,4-triazole the number of immobility 

periods up to 6 seconds long decreased most significantly, when such compounds as 

VPK-362, 359, and 353 were used, by 9 %, р˂0,05, 51 %, р˂0,01, and 33 %, р˃0,05 

correspondently, while the drugs to be compared reduced the number of immobility 

periods up to 6 seconds long by 42 %, р˂0,05 with fluoxetine being used, and by 32 %, 

р˃0,05 with trazodone being injected.  

During 6 minutes of observation the total number of active swimming periods 

increased due to the injection of such compounds as VPK-362, 352, 360, 353, 359 

and 364. The biggest number of active swimming periods was fixed, when such 

compounds as VPK-362, 352 were injected. It increased by 262 %, р˂0,001 and 177 

%, р˂0,001 correspondently, while fluoxetine and trazodone boosted this parameter 

only by 76 %, р˂0,001 and 109 %, р˂0,001 correspondently, which is much worse 

result than that the currently studied derivatives of 1,2,4-triazole show. 

The duration of passive swimming in comparison with control group parameters 

increased by 33 %, р˂0,05, when fluoxetine was used, and by 56 %, р˂0,001 with 

trazodone being used, while such compounds as VPK-350, 353, 362, 358, 352, 356, 

364 exceeded the figures of the passive swimming duration shown by application of 

fluoxetine, and the compound 362 boosted the passive swimming duration by 64 %, р˂0,001 in 

comparison with the control group, and by 7 % better than trazodone.  

The depression index was decreased by 69 %, р˂0,01, while using fluoxetine, and 

by 73 %, р˂0,05, while using trazodone. Such compounds as VPK-362 and 359 

definitely made the depression index fall by 84 %, р˂0,001 and by 76 %, р˂0,001 

correspondently, and their activity is nearly similar to that of the well-known 

antidepressant trazodone, which is also a derivative of 1,2,4-triazole. The compound 
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VPK-356 made the depression index increase by 79 %, р˃0,05 and   

72 %, р˃0,05. 

The main parameter of despair in rats is the duration of immobility, and it fell by 

66 %, р˂0,01, when fluoxetine was used, and by 77 %, р˂0,001 with trazodone being 

injected. The application of the VPK derivatives of 1,2,4-triazole caused the decrease 

in the immobility duration as following: the compound VPK-350 – by  

86 %, р˂0,01; VPK-353 – by 63 %, р˂0,01; VPK-362 – by 95 %, р˂0,001; VPK-359 

– 91 %, р˂0,001; VPK-364 – 74 %, р˂0,01.  

The decrease in the duration of immobility in rats injected with the derivatives 

of 1,2,4-triazole makes it reasonable to conclude, that the application of the 

derivatives of 1,2,4-triazole suppresses the development of the behavioral despair 

state in rats.    

After the analysis of the Quantitative Structure-Activity Relationship, the certain 

patterns have been determined as to the antidepressant activity of substituents for the 

1,2,4-triazole nucleus (Tabl.3). 

Table 3 

The Quantitative Structure-Activity Relationship  

Structure Substitute, R Effect* 

1 2 3 4 5 
NN

N
SH

N

CH R

O

 

5-nitrofuran-2-

yl 
↑↑ ↑↑↑↑ ↑↑↑↑ ↑↑↑ ↑↑ 

3-nitrophenyl ↑↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑↑ ↑↑↑↑↑↑ ↑↑↑↑↑↑ 

4-

hydroxyphenyl 
↑ ↑↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑ 

2- 

hydroxyphenyl 
↑↑↑↑ ↑↑↑ ↑↑ ↑↑ ↑ 

furan-2-yl ↑↑↑↑↑ ↑↑ ↑ ↑ ↑↑↑↑↑ 

4-

methoxyphenyl 
↑↑↑ ↑ ↑↑↑ ↑↑↑↑ ↑↑↑ 
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NN

N
SH

N

CH R

O

CH3

 

phenyl ↑↑ ↑↑ ↑↑ ↑ ↑ 

2-nitrophenyl ↑ ↑↑↑ ↑↑↑ ↑↑ ↑↑↑ 

5-nitrofuran-2-

yl 
↑↑↑ ↑ ↑ ↑↑↑ ↑↑ 

* - 1) passive swimming duration, s; 2) number of immobility periods up to 6 

seconds long;  3) immobility duration, s; 4) total number of active swimming periods; 

5) depression index 

** - ↑- the increase of activity is marked with regard to the substituent of the 

corresponding structure  

It is determined that the decrease in the passive swimming duration is the result 

of action of a group of 4-hydroxyphenyl, 5-nitrofuran-2-yl, 4-methoxyphenyl, 2-

hydroxyphenyl, furan-2-yl, and 3-nitrophenyl substituents for 4-ylidenamine 

derivatives in the molecule of 5-(furan-2-yl)-4H-1,2,4-triazole-3-thiol, as well as of a 

group of 2-nitrophenyl, phenol, and 5-nitrofuran-2-yl substituents for 4-ylidenamine 

derivatives of 5-(3-methylfuran-2-yl)-4H-1,2,4-triazole-3-thiols molecules. 

The number of immobility periods up to 6 seconds long fell by application of a 

group of 4-methoxyphenyl, furan-2-yl, 2-hydroxyphenyl, 5-nitrofuran-2-yl, 3-

nitrophenyl, and 4-hydroxyphenyl substituents in the molecule of 4-ylidenamine 

derivatives of 5-(furan-2-yl)-4H-1,2,4-triazole-3-thiol, as well as of a group of 5-

nitrofuran-2-yl, phenyl, and 2-nitrophenyl substituents in the molecule of 4-

ylidenamine  derivatives of 5-(3-methylfuran-2-yl)-4H-1,2,4-triazole-3-thiol.  

The duration of immobility fell, when a group of furan-2-yl, 2-hydroxyphenyl, 

4-methoxyphenyl, 5-nitrofuran-2-yl, 4-hydroxyphenyl, and 3-nitrophenyl substituents 

for 4-ylidenamine derivatives of 5-(furan-2-yl)-4H-1,2,4-triazole-3-thiol was tested. 

As to the molecule of 4-ylidenamine derivatives of 5-(3-methylfuran-2-yl)-4H-1,2,4-

triazole-3-thiol, the results were evident in case of application of a series of 5-

nitrofuran-2-yl, phenyl, and 2-nitrophenyl substituents. 

The total number of active swimming periods increased in cases, when a group 

of the furan-2-yl, 2-hydroxyphenyl, 5-nitrofuran-2-yl, 4-methoxyphenyl, 4-

hydroxyphenyl, and 3-nitrophenyl substituents for 4-ylidenamine derivatives of 5-
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(furan-2-yl)-4H-1,2,4-triazole-3-thiol was used. The same effect was achieved by 

application of a group of phenyl, 2-nitrophenyl, and 5-nitrofuran-2-yl substituents for 

4-ylidenamine derivatives of 5-(3-methylfuran-2-yl)-4H-1,2,4-triazole-3-thiols. 

The depression index declined by application of a series of  2-hydroxyphenyl, 5-

nitrofuran-2-yl, 4-methoxyphenyl, 4-hydroxyphenyl, furan-2-yl, and 3-nitrophenyl 

substituents in the molecule of 4-ylidenamine  derivatives of 5-(furan-2-yl)-4H-1,2,4-

triazole-3-thiol, as well as of a group of phenyl, 5-nitrofuran-2-yl, and 2-nitrophenyl  

substituents for 4-ylidenamine  derivatives of 5-(3-methylfuran-2-yl)-4H-1,2,4-

triazole-3-thiol. 

CONCLUSIONS 

Given all above-mentioned, the following conclusion can be made as to the 

results of this research. All the behavioral data received in experiments demonstrate 

the increase in motivation combined with “behavioral despair”, which is indicative of 

the improvement of emotional and behavioral disorder in animals as a sign of 

depression. This improvement resulted from the application of both the novel 

derivatives of 1,2,4-triazole and the trazodone prototype, which is a derivative of 

1,2,4-triazole as well. Temporary swimming parameters with the 1,2,4-derivatives 

being applied may be used to characterize and correct adaptive behavioral abilities of 

animals with the help of 1,2,4- triazole derivatives. The VPK-362 compound 

demonstrated the strongest antidepressant activity, which exceeded that of the 

comparable drugs such as fluoxetine and trazodone prototype. 
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Antidepressant Activity of the 5-(Furan-2-yl, 2-methylfuran-3yl)-4-((aryl, 

hetaryl)yliden)animo-1,2,4-triazole-3-Thiols Derivatives 

Zaporizhzhia State Medical University 

The article is dedicated to the research on antidepressant activity of the 

heterocyclic derivatives of 1,2,4-triazole. Experiments were conducted on nonlinear 

white rats. The antidepressant activity was studied through the Porsolt forced 

swimming test. Fluoxetine (10 mg/kg) was chosen for a comparison as a drug with antidepressant 

activity. It appeared that compounds being currently researched show the marked 

antidepressant activity. The acute antidepressant activity along with low toxicity 

make it reasonable to continue further profound preclinical studies of derivatives of 

the 1,2,4-triazole heterocyclic group. 
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SYSTEM, DEPENDING ON THE PROFILE OF RESISTANCE TO ANTI-TB 

DRUGS 
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Abstract. The prevalence and nature of the digestive system lesions are defined, 

depending on the profile of resistance to anti-tuberculosis drugs in patients with 

pulmonary drug-resistance tuberculosis in Chernivtsi region, the main side effects 

are determined that are caused by various antibacterials, which are more common in 

the region, as well as the severity of these patients’ endogenous intoxication is 

assessed. 

Key words: drug-resistant tuberculosis, side effects of anti-TB drugs, 

endogenous intoxication. 

Despite the extensive experience of anti-TB drugs usage, the problem of their 

side effects on a microorganism remains relevant even today. Since the pre-clinical 

and clinical trials can not reveal the whole spectrum of possible adverse side 

reactions to drugs, the need for further research and evaluation of unwanted effects to 

medication as well as putting them into practice is rather obvious [1].  

Recently, numerous research papers in literature have been devoted to the study 

of endogenous intoxication (EI) in various pathological diseases because EI is one of 

the most important criteria that determine the severity of the patient’s condition [1,5]. 

It is proved that EI develops in any pathological condition. Considering the data of 

many researchers, EI – is the poisoning of the body by intermediate and final 

products of metabolism, as a result of their accumulation above normal rate due to 

either increased catabolism or blockade of detoxification systems of the body, with 

subsequent damage of other organs and body systems. Indirect criterion of the 

severity of condition of patients with different pathological processes is endogenous 

intoxication severity. In the specialized literature the following components of EI are 
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distinguished: microbiological, biochemical and immunological [2]. In the 

development of EI among biochemical processes much attention is paid to the 

activation of proteolysis including general enzymatic homeostasis of the organism 

disorders. 

The objective of the scientific work is to determine the degree of activity of 

specific inflammatory process in different clinical forms of drug-resistant TB based 

on complex clinical, laboratory, instrumental and X-ray data , and considering the 

lack of effective treatment of these patients, one of the reasons for which is the mal-

absorption of drugs in the intestine, to define the prevalence and nature of digestive 

system lesions, depending on the profile of resistance to anti-TB medication; to 

identify the main side effects caused by various anti-TB drugs, which are more 

common in the region and the ways to improve the pharmacological correction of 

metabolic changes in individual units, depending on the functional state of the 

digestive system. 

The results of the research. The object of the study were 112 patients with 

newly diagnosed pulmonary drug-resistant TB and 22 patients with preserved 

resistance of Mycobacterium tuberculosis to anti-TB drugs, who were treated in the 

hospitals of the 1st and 2nd phtisiatric departments of Chernivtsi Oblast Tuberculosis 

Dispensary (OTD) and 20 patients with drug-resistant tuberculosis of the Communal 

City Institution TB Dispensary, whose anti-TB drugs intolerance has been studied 

during the period of 2012-2013. The diagnostics of TB and determining the degree of 

activity of specific inflammatory process were applied on the basis of complex 

clinical, laboratory, radiological and bronchological data. For comparison, 21 healthy 

volunteers were studied by the same parameters in the control group. 

The results obtained have been processed by the conventional methods using 

Student’s criterion of distinction and applications software package Microsoft Office-

XP, Statistica 6.0 (StatSoft ™) [4]. 

We analyzed the data on the sensitivity of MBT to anti-TB drugs of the first and 

second line in Chernivtsi region in 112 patients who were treated in the second 

phthisiatric department of the regional anti-tuberculosis dispensary. It was proved 
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that 60 (53.6%) patients had multi-resistance, including: 9 (8%) - to HR, 22 (19.6%) - 

to HRS, 20 (17.8%) - to HRSE, 3 (2.7 %) - to HRE, other 5.4% of patients 

demonstrate resistance to the following combinations of drugs: HRSEt - 1.8 % of 

patients, HRSZ, HRSKmEt, HRSKmECm, HRSEEt - 0.9 % to each combination. In 

24 (21.4 %) patients, MBT mono-resistance was diagnosed: 4 (3.6 %) - isoniazid , 5 

(4.5 %) - rifampicin , 11 (9.8 %) – streptomycin, 1 (0.9 %) - to ethambutol, 2 ( 1.8 %) 

- to Ethionamidum, 1 (0.9 %) - to amikacin. MBT poly-resistance was diagnosed in 

27 (24.1 %) patients. The most common Mycobacterium tuberculosis was resistant to 

a combination of HS (10.7 % of patients), much less - to HSE and HEt (2.7 % each), 

to SE - 0.4 % and to HSEEt - 1.8 % of patients to each combination, to HE, HSKmEt, 

HSEt, SEt - 0.9% each. Enhanced resistance of Mycobacterium tuberculosis was 

diagnosed in 0.9 % of patients. 

The development of adverse side effects during the full chemotherapy course for 

patients with drug-resistant tuberculosis occurs mainly in the first weeks of the 

intensive phase of treatment. Analysis of the rate of frequency of adverse reactions to 

anti-TB drugs was carried out among 132 patients with drug-resistant tuberculosis 

who were treated in the second phthisiatric department of Oblast Tuberculosis 

Dispensary and Communal City Institution TB Dispensary; it amounts for 15.2 % of 

the whole number of patients. In 8 % of cases they had to completely withdraw from 

the further use of anti-tuberculosis drugs that cause side effects. 

Analyzing the data of clinical, laboratory tests and ultrasound research of the 

abdominal organs by 20 patients with drug-resistant tuberculosis, it appears that 

disruption of the digestive system, mainly by the hepato-pancreato-biliary system in 

the form of diffuse liver changes, sometimes increasing it, as well as signs of 

cholecystopancreatitis occur in patients with mono-resistance - 41%, among patients 

with multi-resistance in 72 % of cases, with poly-resistance - almost 90 % and all the 

patients with advanced Mycobacterium tuberculosis resistance. 

The study of anti-mycobacterial drugs intolerance showed that among the first- 

and second-line anti-tuberculosis medications most common side effects occur when 

taking prothionamide - 30% of patients who complain of nausea, dizziness, 
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abdominal pain, tachycardia, and application of kanamycin - 25 % of patients noticed 

deterioration of hearing and tinnitus. 10 % of patients while taking levofloxacin noted 

arthralgia, myalgia, nausea and dizziness. 15 % of patients receiving pyrazinamide, 

ethambutol and gatifloxacin observed allergic reactions such as skin rashes and itch. 

Other 15% experienced gastrointestinal disorders – diarrhea, nausea, vomiting while 

taking ofloxacin, coxerin and teriz. With 5 % taking closerin an epileptic attack was 

observed. 

We have selected 59 patients with newly diagnosed destructive pulmonary 

tuberculosis, which demonstrated changes in hepato-pancreato-biliary system, 20 of 

which had drug-resistant tuberculosis. They made up the first examination group, the 

2nd group consisted of patients with preserved sensitivity of MBT, and the 3d group 

consisted of 22 patients with pulmonary drug-resistant tuberculosis, who did not 

reveal disorders of the digestive system. Control group consisted of 21 healthy 

volunteers (normal subjects). 

Most of the examined patients of groups 2 and 3 ( 57.5 % of cases) revealed 

moderate intoxication syndrome, as evidenced mainly by febrile body temperature, 

complaints of general weakness, fatigue, sudden weight loss, lack of appetite, 

changes in clinical blood: leukocytosis, shift in leukocyte formula , ESR (erythrocyte 

sedimentation rate) acceleration and expressed catarrhal phenomena in the lungs. X-

raying all patients revealed the destruction of the lungs (1 to 3 lesion areas), 

infiltrative, focal changes of varying prevalence. For a more complete description of 

the severity of the disease, we determined the number of index indicators - leukocytic 

intoxication index (LII), hematological intoxication index (HII), the index of 

leukocytes shift (ILS), lymphocytic index (Ilym) and allergization index (AI). 

Patients suffering from drug-resistant pulmonary tuberculosis with disorders in the 

hepato-pancreato-biliary system note an increase in all the index parameters in 

comparison with other groups and an average of 15 % higher than indicators of 

healthy people. These patients develop leukocytosis by increasing the relative number 

of eosinophils and stab neutrophils, there is a significant decrease in the relative 

number of peripheral blood monocytes. 
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The reduction of lymphocytic index is a direct sign of the presence of 

endotoxemia in groups 1-3 in one way or another. Leukopenia and decrease in ESR 

leads to reduced hematological toxicity index (HTI) and reflects intoxication as a 

stage of endotoxemia. In the examined groups leukocytosis and increased erythrocyte 

sedimentation rate and hence increase of HTI were observed, which indicates that 

there is an intoxication beyond the interstitial space and demonstrates endotoxemia 

on the peripheral blood level. The biggest divergence of LII and HTI was observed in 

group 1, indicating a higher severity of endotoxemia (HTI exceeds LII). 

The analysis of the results of the study also suggests that the severity of 

endogenous intoxication does not depend on the clinical forms of tuberculous 

processes in the lungs. When comparing the results obtained in the case of infiltrative 

and disseminated forms no possible difference of indicators was observed. 

It should also be noted that toxicity indicators are constantly increasing with the 

severity of a form of pulmonary tuberculosis. Leukocytic intoxication index is the 

most sensitive in relation to evaluation of the severity of endogenous intoxication 

among all the examined groups of patients in our research. 

All patients had tests for the indicators of ammonia, urea, creatinine in serum. 

As a result, it was found that in all cases the levels of ammonia, urea and creatinine in 

the serum of patients did not exceed the control parameters. The processes that occur 

during the decay of the lung tissue do not lead to significant changes in these 

indicators. Perhaps the ammonia is neutralized in the liver with sufficient intensity 

and its level in serum is not increased. In the absence of renal disease patients with 

pulmonary tuberculosis do not accumulate ammonia, urea and creatinine in their 

blood. Namely, the patients have adequate metabolic activity of the liver and 

excretory renal function in these cases. The phenomenon of endogenous intoxication 

in pulmonary tuberculosis is not accompanied by the accumulation of low molecular 

weight products of protein catabolism, such as ammonia, urea and creatinine. 

Conclusions: 

1. Among patients with drug-resistant tuberculosis in Chernivtsi region the most 

frequent is multi-resistance (resistance mainly to combinations of drugs - HRS and 
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HRSE), MBT resistance to HS and streptomycin. Therefore, in order to reduce the 

prevalence of drug-resistant TB one should carefully follow the new standards of 

anti-mycobacterial therapy and improve medication management in the 

administrative areas, providing supply of medicines and their efficient use. 

2. The incidence of adverse reactions to anti-TB drugs is 15.2 % of the general 

number of patients. Hepato-pancreato-biliary system disorders occur in 41 % of 

patients with mono-resistance, 72% - with multi-resistance, almost 90 % - with poly-

resistance and all patients with advanced resistance of Mycobacterium tuberculosis. 
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