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Enclosure 1: 
 
Research report 
No.: 3-2-18/2 12. July 2018 
 
- Administering the aqueous suspension of Karnozin EXTRA (Carnomed) in a daily dose of 
140 mg/kg and 420 mg/kg for 25 days did not lead to statistically significant changes in body 
weight of mice. 
 
- Administering the aqueous suspension of Karnozin EXTRA (Carnomed) in a daily dose of 
140 mg/kg for 25 days (equivalent to a daily human dose of 2 capsules) did not cause 
histologically visible changes and damages to the kidney, liver, spleen, heart, pancreas, 
testis, digestive tubes and brain. 
 
- Administering the aqueous suspension of Karnozin EXTRA Carnomed in a daily dose of 420 
mg/kg for a 25 day period (equivalent to a daily human dose of 6 capsules) did not cause 
histologically visible changes and damage to the kidney, liver, spleen, heart , pancreas, 
testis, digestive tubes and brain. 
 
- Administering the aqueous suspension of Karnozin EXTRA (Carnomed) in a daily dose of 
140mg/kg for period of 20 days (equivalent to a daily human dose of 2 capsules), to 
individuals with previously induced autoimmune encephalitis, did not make the significant 
neuro and glio-protective potential relative to the control group of individuals without 
treatment. 
 
- Administering the aqueous suspension of Karnozin EXTRA (Carnomed) at a daily dose of 
420 mg/kg for period of 20 days to individuals with previously induced autoimmune 
encephalitis produced a potentially significant neuro and glio-protective potential relative 
to the control group of the individuals without treatment. 
 
 
Test performed by:                                                   Results approved by: 
Assistant Dejan Miljkovic                                         Doc. Dr. Ivan Čapo 
            Head of Sector for Scientific Research 
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Enclosure 2: 
Research results 
 
1. Examining the effects of chronic application of Karnozin EXTRA (Carnomed) onto the weight 
change of the mouse C57BL / 6 

During the the experiment every day at 8:00 am, just before the start of the treatment, the 
body weight was measured for each individual. The analysis showed that all individuals 
experienced insignificant daily oscillations of 0.5-1.2 g so that the average body weight for the 
examined groups was: for the group 1 = 23,92g; group II = 25,84; group III = 25.8; group IV = 
23.79; group V = 25.93; group VI = 23.55. These values are not statistically significant and 
confirmed that the treatment with Karnozin EXTRA preparation and the AIE model had no 
effect on weight changes. 

 
2. Examination of the effect of Karnozin EXTRA (Carnomed) preparation on the histological 
specificities of parenchymal organs and the system of experimental mice C57BL / 6 

In all tested groups (1-6), by using the standard and special histochemical staining, histological 
characteristics and changes in the following organs and organic systems were examined: 
kidney, liver, pancreas, spleen, lung, heart, testis and digestive tube (stomach, duodenum 
jejunum and colon) and brain. 

 
a. Histological characteristics of the kidney tissue 

Histological analysis of renal tissue in the control group of individuals (group 6) determines 
regularity in the structure of nephron structures such as glomerulus and renal tubule. 
Differences and morphological deviations from the compared control group of the individuals 
were not observed with the application of Karnozin EXTRA preparation at a dose of 140 mg / 
kg (group 4) and 420 mg / kg (group 5). In experimental groups where AIE was induced, renal 
changes in the kidney parenchyma that could only be attributed to the model (group 1) or 
treatment dose of 140 mg / kg (group 2) and dose of 420 mg / kg (group 3) of the Karnozin 
EXTRA dose (Picture 1). 
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Figure 1. Histological characteristics of renal tissue. Legend: A-group I. B-group II. C-Group 
III. D-Group IV. E-Group V, F-Group VI, G.H.F - PAS staining in group VI 

 
The research results relate only to the presented research. 

This document may not be reproduced without the approval of CEMFIK Scientific Research Dept. 



 
 

CEMFIK 
 

University of Novi Sad 
Faculty of Medicine 

Center for Medical-Pharmaceutical Research and Quality Control (CEMFIK) 
Hajduk Veljkova 3, 21 000 Novi Sad 

021/422-760 
cemphic@mf.uns.ac.rs 

 
 
 

b. Histological characteristics of the liver tissue 

Analysis of the histological specificity of liver tissue in the control group (group 6) and the 
groups in which the dose of 140 mg / kg (group 4) and 420 mg / kg (group 5) of Karnozin EXTRA 
preparation was applied, the regular cyto-architectonics and preservation of the liver 
parenchyma were observed. Hepatocytes are of the usual shape, centrally placed cores and 
light, granulated acidophilic cytoplasms, arranged in the so-called Remak blades that are 
provided radially to the periphery of the liver lobules from the central vein (vein centralis - 
v.c.). Sinusoidal capillaries are not dilated, and within Kiernann's triangle could be noticed the 
interlobular arterie (arteria interlobularis - a.i.), venous interlobular (vein interlobularis) and 
gallbladder (ductus biliferi - d.b.) of common characteristics. The application of special 
histochemical staining - PAS (Periodic acid-Schiff) reveals a diffuse, homogeneous presence 
of glycogen granules within all hepatocytes of the above-mentioned groups. In experimental 
groups receiving induced AIE, we could see signs of inflammatory activity in the liver 
parenchyma in all three groups: controls with AIE (group 1) and experimental with 140 mg / 
kg (group 4) and 420 mg / kg (group 5) of Karnazin EXTRA preparation. In all individuals of the 
investigated groups, a mixed inflammatory lymphocytes infiltrate, plasmocytes, eosinophils 
and neutrophils were present in the liver sinuses, and predominantly in Kiernann spaces. The 
application of PAS histochemical staining indicated a focal, group-non-specific glycogen loss, 
predominantly in areas around Kiernann space, which can be attributed to the above-
mentioned inflammatory changes (Figure 2). 
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Figure 2. Histological characteristics of the liver tissue. Legend: A-group I, B-group II, C-group 
III, D-group IV, E-group V, F-group VI, G, H, F- PAS staining in group VI 
 

The research results relate only to the presented research. 
This document may not be reproduced without the approval of CEMFIK Scientific Research Dept. 



 
 

CEMFIK 
 

University of Novi Sad 
Faculty of Medicine 

Center for Medical-Pharmaceutical Research and Quality Control (CEMFIK) 
Hajduk Veljkova 3, 21 000 Novi Sad 

021/422-760 
cemphic@mf.uns.ac.rs 

 

c. Histological characteristics of the pancreatic tissue 
Analysis of pancreatic tissue in all control and experimental groups (group 1-6) showed no 
deviation from the normal structure of the exocrine and endocrine part of this gland. Namely, 
the Langerhans islands were common features built from centrally set, acidophilic, beta cells 
separated by easily dilated capillaries (artificially due to perfusion fixation) and peripherally, 
in the form of alpha cell crown that were characterized by a slightly brighter cytoplasm. The 
isles were surrounded by an exocrine part of the pancreatic tissue that builds acinar 
formations. 

 

         

 

 
Figure 3. Histological characteristics of pancreatic tissue. 
Legend: A-group I, B-group II, C-group III, D-group IV, E-group V, F-group VI. 
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d. Histological characteristics of the spleen tissue 

Analysis of the spleen histological tissue structure in the control group (group 6) and 
experimental groups using Karnozin EXTRA in a dose of 140 mg / kg (group 4) and 420 mg / 
kg (group 5) showed no significant changes in the spleen structure. In the examined 
preparations, a white pulp with surrounding red pulp could be clearly seen. However, in the 
group of only AIE (group 1) and in the AIE groups with the use of Karnozin EXTRA in a dose of 
140 mg / kg (group 2) and 420 mg / kg (group 3), in addition to the emphasized white pulp, a 
clear number of blast platelet cell line so-called megakaryocyte could be noticed. On this 
occasion, it can be clearly seen that AIE has immunomodulatory effect on this limforeticular 
organ. 

 

Figure 4. Histological characteristics of spleen tissue: 
Legend: A-group I B-group II, C-group III, D-group IV, group E, group F VI 
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e. Histological characteristics of lung tissue 

Pulmonary parenchyma was fully preserved and regular in the control group (group 6) as well 
as in the experimental groups using Karnozin EXTRA preparation at a dose of 140 mg / kg 
(group 4) and 420 mg / kg (group 5). The pulmonary bronchioles were coated with the correct 
Clara cells while the surrounding alveoli were thin, regular alveolar septums. On the other 
hand, in the AIE group without (group 1) and with the use of Karnozin EXTRA in a dose of 140 
mg / kg (group 2) and 420 mg / kg (group 3), the presence of a smaller amount of mucus 
located within the bronchiols could be noticed as well as scarce Focal chronic inflammatory 
infiltrate located peribronchically and within the alveolar septums (Fig. A, B, C). 
 

 

 

Figure 5. Histological characteristics of the lung tissue. 
Legend: A-group I, B-group II, C-group III, D-group IV, E-group V, F-group VI. 
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f Histological characteristics of cardiac muscle tissue 

Histology of cardiac muscle tissue in the control group (group 6), as well as in the experimental 
groups using Karnozin EXTRA preparation in a dose of 140 mg / kg (group 4) and 420 mg / kg 
(group 5), regularity in the cardiomyocyte cytoarchitectonika was observed. No discrepancies 
in the histological structure of the cardiac muscle tissue were observed in the AIE group 
(group 1) without treatment as well as with treatment with Karnozin EXTRA (group 2 & 3). 

 

Figure 6. Histological characteristics of the heart tissue. 
Legend: A-group I, B-group II, C-group III, D-group IV, E-group V, F-group VI 
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g. Histology characteristics of testicular tissue 

No deviations in regularity were observed with the use of special histochemical PAS staining 
in testicular tissue analysis in the control group (group 6) and experimental groups with the 
use of Karnozin EXTRA in a dose of 140 mg / kg (group 4) and 420 mg / kg (group 5), 
morphological germinative epithelium structure of seminiferous tubules as well as interstitial 
space. The same histological regularities were also observed in groups with induced AIE 
(group 1, 2 and 3). 

 

Figure 7. Histology characteristics of testicular tissue 
Legend: A-group I, B-group II, C-group III, D-group IV, E-group V, F-group VI 
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h. Histological characteristics of the digestive tube tissue 

Histological analysis of the digestive tube organs in the application of the EXTRA carnosine 
preparation did not show any deviation from the normal histological structure. A dose of 
140 mg / kg (group 4) and 420 mg / kg (group 5) compared to the control group of 
individuals (group 6) did not cause significant changes in the gastrointestinal tract, small 
tube and colon. The AIE model that we had in groups 1, 2 and 3 did not also affect the 
histological changes in tissue specificity of the organs of the digestive tract. 

 

 

 
Figure 8. Histological characteristics of digestive tract organ. 
Legend: A-group 1, B-group II, C-group III, D-group IV, E-group V, F-group VI. 
i. Histological characteristics of brain tissue with chronic administering of Karnozin EXTRA 
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The use of Karnozin EXTRA in doses of 140 mg / kg (group 4) and 420 mg / kg (group 5) 
compared to the control group of individuals (group 6) did not cause a change in the normal 
brain tissue cytoararchitecture. In the analyzed samples of cerebral, cerebellum, 
hippocampal, and cervical, thoracic and lumbar segments of the spinal cord, the recognizable 
morphological structure of these structures could be observed. 
 
     CERVICAL SEGMENT              TOHORACIC SEGMENT        LUMBAL SEGMENT 

 

Figure 9. Histological characteristics of the spinal cord segments. Staining on MBP, NeuN 
and GFAP in group 4, 5 and 6 
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The application of immunohistochemical staining to myelin basic protein, anti-MBP, clearly 
indicated the preservation of white mass located in the central brain regions of the small 
brain and cerebrum as well as peripherally oriented fibers in all three spinal column 
segments. Using the special postmitotic neural marker, anti-NeuN, we could clearly see the 
preservation of gray mass structures both in the spinal cord and in the structures of the 
large and the small brain. Also, using an anti-GFAP ubiquitous glial marker, the presence of 
diffusionally distributed astructs within both the gray mass and within the white mass of the 
brain and spinal cord structures was clearly observed. 
 
 CEREBELUM                       CEREBRUM                     HIPPOCAMPUS 

 

Figure 10. Histological characteristics of the structure of the cerebrum. 
Staining on MBP, NeuN and GFAP individuals in group 4, 5 and 6 
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j. Histological characteristics of brain tissue in the autoimmunogencephayllitis model (AIE) 
and the glio and neuroprotective potential of Karnozin EXTRA preparation 

Histologically qualitative analysis of the cerebral tissue of individuals from the group of those 
induced only by AIE (group 1) as well as those with induced AIE and simultaneous use of EXTRA 
carnosine in doses of 140 mg / kg (group 2) and 420 mg / kg (group 3) we could note the 
histological specificities seen in the AIE. Focal demyelinating areas dominantly present in 
white mass of the small brain (Figures A and B) were emphasized as the most dominant 
changes, but they could also be seen in the capsula of the internal region of the big brain 
(Figure C). In the areas described, a special immunohistochemical staining on the myelin basic 
protein clearly showed the loss of immunopositivity in these regions. Simultaneously with 
demyelination, these sites were characterized by poor to moderate infiltration with a 
mononuclear inflammatory infiltrate (Figure C), which by immunohistochemical staining on 
CD68 indicated that it was dominated by macrophages or microglia cells.  

Qualitative analysis of the tissue characteristics among the investigated groups with AIE 
showed that there were no significant differences between the control group AIE (group 1) 
and the experimental group with the use of Karnozin EXTRA in a dose of 140 mg / kg (group 
2) with respect to the intensity of brain damage. On the other hand, a slightly weaker 
inflammatory infiltrate, as well as smaller number of demyelinating areas positive for MBP, 
were observed in individuals from the group receiving a significantly higher dose of the 
preparation (420 mg / kg) of Karnozin EXTRA (group 3). Given that this is a relatively small 
number of individuals and that the study should be further expanded with other monitoring 
and analysis tests, the results obtained in this study provide a good basis for further testing 
of the potential of Karnozin EXTRA preparation. 
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Figure 11. Histology characteristics of brain tissue in individuals with induced AIE  
Legend: A, B and C-demyelinating areas are stained on anti MBP. D - CD68 macrophages 
positivity in the field of demyelination. 
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Attachment 3: 

Materials and methods used in the research 

a. Preparing the spinal cord homogenate 
- Introduce the mouse C57BL / 6 into a general anesthesia with aid of chloroform 
- Using large scissors remove the fur from the back of the mouse and free access to the 
spinal column 
- Using scalpels and small scissors carefully remove the spinous attachments along the 
entire spinal column 
- Using a small scalpel, separate the spinal cord from the hard brain and cut off the spinal 
nerves 
- Carefully, with miniature spatula, separate the spinal cord from the hard core and catch 
the spinal nervous muscles 
- Leave the brain tissue overnight in a closed petri dish in the freezer at -80 ° C  
- The next morning, the spinal cord tissue should first be measured together with the Petri 
dish (previously write the mass of the Petri dish) 
- While still frozen, start grinding with a sterile scalpel until the brain tissue homogenate 
(HKM) is formed. 
- Transfer the obtained pulp into a sterile tube, measure the mass of the transferred 
homogenate and vortex for about 10 minutes 
- Add sterile PBS to the resulting mass: ratio of 1 gr HKM per 1 ml of sterile phosphate buffer 
- Additionally vortex for about 10 minutes 
- Add the complete Freudian adjuvant to the resulting mixture in a ratio of 1: 1 and re-vortex 
again 5 minutes 
- Draw the resulting mixture into a sterile tube up to 10 ml and attach it to the infusion loop 
where there is another empty 10 ml syringe, on the other side 
- Randomly discharging one and filling the second one further homogenize the tissue for the 
next 10 minutes. 
- Leave the resulting tissue homogenate in one of the syringes and place in the refrigerator 
at 4 ° C. 

b. Preparing the pertussis toxins 
- Into a  50 µg ampoule of lyophilized pertussis toxin add to 500 µl of distilled sterile water 
to obtain a stock solution at concentration of 100 µg / ml 
- Place thus solution in the refrigerator at 4° C 
- Dilute the working solution 1:50 in PBS immediately before use. 
- By this dilution is obtained, that in the application amount of 200µl there is 400ng of 
pertussis toxin enough for one dose 

c. Division of animals by groups 
- The experiment has total of 33 individual males of C67BL/6 mice, divided into 6 groups: 
* Group 1 - AIE control, total 7 individuals 
* Group 2 - AIE + carnosine dose 1, total of 7 individuals 
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* Group 3 - AIE + carnosine dose 2, total of 7 individuals 
* Group 4 - only carnosine in a dose of 1, a total of 5 individuals 
* Group 5 - only carnosine in a dose of 2, a total of 5 individuals 
* Group 6 - Negative Control Only Physiological Solution, 4 individuals 
 
d. Animal Immunization and Labeling 
- Introducing a mouse into short-term general anesthesia (isoflurane or ketamine / 

hydralazine inj, or halothane) 
- Press the front paws to check the depth of anesthesia 
- Day 0 inoculate subcutaneously with 100 µl Immunization mix(HKM + FKA in 1: 1 ratio) 

from the left and right side of the back of the mouse. Check if there is a subcutaneous small 
node at the injection site, which can persist normally during the entire experiment. 

- Day 0 inoculate intraperitoneally 200 μl of pertussis toxin solution. 
- Mark each mouse so that it can be clearly identified during the work (suggestion of the 

ventral light of the tail: 
- Day 2 inoculate intraperitoneally 200 μl of pertussis toxin solution. 
 
e. Preparing and dosage of Karnozin extra (KEX) 
- C57BL / 6 mice from groups 2,3,4 and 5 received each day throughpout the experiment 

per os oral suspension of Karnozin extra concentrations: 140mg / kg for group 2 and 4 (total 
of 12 individuals) and 420 mg / kg ** for group 3 and 5 (total of 12 individuals). 

- The suspension will be made in 0.9% NaCl and prepared immediately prior to 
application (12 individuals up to 35g require ~ 3ml suspension). 

*a dose of 140mg / kg equivalent to a human dose of 2 capsules a day (per Clark)  
**dose of 420mg / kg is equivalent to a human dose of 6 capsules per day (per Clark) 
 
f) Histological processing, analysis and interpretation 
All individuals were sacrificed by introducing to general anesthesia with urethane at of 

concentration of 0.8 g / kg intraperitoneally. After complete autopsy, liver, kidney, spleen, 
pancreas, heart, lungs, testicles, digestive tubes, brain and spinal cord are fixed in 4% 
buffered formalin, at 4 [deg.] C. for 24 h. Subsequently, dehydration of the tissue was 
performed with increasing isopropanol concentrations, paraffin molding and slice on the 
Leica rotating microtome at a thickness of 5µm. All tissues are painted with the standard 
method of hematoxylin and eosin and PAS, and brain extracts are further immunized with 
immunohistochemical methods. 

In the immunohistochemical staining of the tissues, the primary antibodies were used in 
mielin base protein (MBP) (1: 300 dilution, Abcam manufacturer), NeuN (dilution 1: 2300, 
Abcam manufacturer), GFAP (dilution 1: 500, Abcam manufacturer) and CD68 (dilution 1: 
100, producer of Abcam) as well as a visualization system - UltraVision LP Detection System 
HRP Polymer & AEC Chromogen (Lab Vision - Thermo Scientific) After introducing into water 
the particles were subjected to a retrieval reaction which implied heating of the particles in 
the citrate buffer (pH 6.0) to 850 W in a microwave oven for 20 minutes, after which a 30 
minute cooling was achieved. After compling the cooling the cutouts were washed four 
times in puferu (TBS, pH7.4) and then for the removal of non-specific background coloring 
incubated for 10-15 minutes in 
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Hydrogen Peroxide Block (Lab Vision, TA-015-HP), then washed four times in buffer and 
incubated for five minutes in the Ultra V Block (Lab Vision TA-015-UB). After washing in the 
buffer, appropriate antibody was administered for 30 minutes at room temperature. The 
cutouts were then subjected to Primary Antibody Enhancer (Lab Vision, TL-015-PB) for 20 
minutes. After washing with buffer, the cutouts were subjected to HRP Polymer for thirty 
minutes (Lab Vision, TL-015-PH). Visualization was performed using the DAB Chromogen 
(Lab Vision, TA-015-SA). 
The coloring and contrast of basophilic structures was carried out by using Meyer's 
hematoxylin, and preparations were mounted in DPX. The preparations were analyzed on 
Leica DM LB microscope with 10, 20, 40, 63, and 100 times lenses and eyepieces of 10 times, 
and photographed by the Leica MC 190 HD camera. 
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