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ABSTRACT

In the work are presented the results of the morphological examination of possible pancreotoxic and
immunomodulatory actions of Bi-tol (co-trimoxazole) and corrective influence of alcohol extracts of Hill-growing
Saltwort Herb and Bupleurumaureum at doses of 5 mg / kg and 10 mg / kg. Microscopic examination of the
background to the introduction of Bi-tol in some acini of infant rats in some acinus among acini cells and in the
lumen of some ducts were observed the appearance of cells that are similar to apoptotic, and in isolated pancreatic
islets were observed small cell "loss' of beta-cell nucleus and pycnosis of nucleus and strong cytoplasmic eosino-
philia. After intake of extract of Hill-growing Saltwort Herb at a dose of 5 mg / kg on a background of Bi-tol in
infant rats condition of acinus and pancreatic isets did not change compared with intact control of the majority of
infant rats, as in some animals from the group were found isolated pancreatic islets and a few internal-part ducts
containing some similar to apoptotic cells. When using extract of Hill-growing Saltwort Herb at a dose of 10 mg /
kg and Bupleurumaureum at doses of 5 mg / kg and 10 mg / kg of changes in the condition of exo- and endocrine
part of the pancreas were observed. Thus, the examined extracts helped to reduce the presence of apoptotic cellsin
modified pancreatic isets and acynosis parenchyma of pancrea of infant rats and dominated by a similar effect of
Quercetin were almost equal (especially extract of Bu- pleurumaureum), Sliborum. In immune organs (thymus and
spleen ) after intake of Bi-tol (antigenic stimulation) arose standard features of immune response of a definite
degree of expressiveness. Examined extracts Hill-growing Saltwort Herb and Bupleurumaureum "soften” the
severity of the standard features of the immune response to antigenic stimulation of Bi-tol and such "immune-
modulating effect” was at the level of the comparative drugs Quercetin and Sli- borum.

Key words: drug-induced liver injury, sulfanilamide drugs, pesotoxicity, immune- modulating effect,
hepatoprotectors, extract Béipleurumaureum, extract of Hill-growing Saltwort Herb, histology.

INTRODUCTION

Today one of the major problems of hepatology & dihug-induced liver injury since every year incesthe
spectrum of drugs that cause these injury [1-4]inlthe 1990's were known about 750 of such dragighe
beginning of the 2000's - about 1000 of such draigd the list is constantly updated [5-7]. A clegnd of
increasing of the number of drug-induced liver igjwas observed in recent years due to the constquatnsion of
the pharmaceutical market [8,9]. In particularJapan for the last 30 years was stated the 11-iimesase of drug
hepatotoxicity [10].

Drug-induced liver injury is described in the tmaant with almost all pharmacological groups of drugarticularly

noteworthy hepatotoxic effects of antimicrobialtibacterial drugs and nonsteroidalantiinflammatdrygs [11].
Antibacterial sulfanilamide drugs take a strongifims in the arsenal of modern drugs in the treathwf various
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diseases [12]. Liver injury may occur after proledgreatment with sulfanilamide drugs, both aftsirgle use and
even after withdrawal of it [13]. However, from thidormation from domestic and foreign literatut@ppears that
the pathogenesis of liver injury with sulfonamidess not been specified completely yet. There igsssumption
about a direct toxic injury to liver cells, aboutet reaction of increased sensitivity to drug, abdainage to
detoxifying function of the liver and the formatiofinsoluble acetylated compounds that can calesége of the
bile tract and is not excluded the possibility advdloping of autoimmune processes [4]. Along wiier
antibacterial sulfonamides often cause damage rtatwoietic system also [10]. Despite the fact thase drugs
cause hepatotoxic reactions with low frequencyir ttwdespread medical use and significant amouhtsse may
cause the liver injury in a sufficiently large nuenlof patients [14]. Clinical and morphological rifastations of
drug-induced liver injury are different. Currentlye distinguished 3 main groups of drug-induceerliinjury:
hepatocellular, cholestatic or mixed [15]. The &rgf toxic effect may be hepatocytes (necrosisg, ducts and
tubules (cholestasis) or sinusoidal cells (endathglIto cells). Drug-induced liver injury may ingle parenchymal
lesions in the form of functional impairment (indioon of microsomal enzymes, hyperbilirubinemia) diegy
eventually to necrosis or apoptosis [16]. Otheratefpxic effects of taking drugs include: formatiohdyssebacia
as acute fatty change and steatohepatitis; chslestganulomatous changes; changes in the vassydtem of the
liver (enlargement of sinusoidal capillaries, parpepatitis, non-cirrhotic portal hypertension,taliion of venous
outflow from the liver, nodular regenerative hydasp, etc. [17].

The liver takes bulk of impact at oral taking ofigs, especially those that have the phenomenofirsf pass"
through the liver. Most xenobiotics are absorbaduph nonspecific way by the diffusion of the stheough the
membrane of hepatocytes. Back diffusion is usudilificult due to binding to specific intracellulgroteins [18].
The liver is involved in many pathological processand its damage cause serious metabolic disordersune
response, detoxification and antimicrobial protattiLiver belongs to the organs that are able ¢emerate after
damage due to cellular cooperation, the presendbeofnolecular mechanisms of the acute phase respamd
synthesis of a number of substances of protectitere. The most common liver injury is realizeddemical and
immunological mechanisms. The chemical injury o tliver liver can be caused by natural substances a
xenobiotics, including drugs. Causes of liver daendy means of molecular mechanisms, which areechlad
immune responses are: functioning of killer lympytes and cell cooperations, formation of autoamties and
"house keeping" anti- bodys, action of mediatoysakines, nitric oxide), activation of complimernyssem [19].

In connection with the mentioned above pharmacobldgscience pays much attention to the search éw n
effective and harmless drugs with hepatoprotecthgphroprotectic, pancreopro- tectic and immunortaidry
effects [20, 21]. Today in Ukraine from the grouwgfanilamides drugs is widely used domestic prodsitol
produced by Zhytomyr Pharmaceutical Manufacturiten® Preliminary experimental examinations fouhdt tBi-
tol at a dose of 0.7 mg / kg at two-week coursatwbducing renders a hepatotoxic effect. In infaatt developed
moderately distinct reactive drug subacute hepatiith visually noticeable increase in the levelapptosis of
hepatocytes. Plant extracts of Bupleurumaureum Hilttgrowing Saltwort Herbto some extent corrected
hepatotoxic effect of Bi-tol, reduce the severifyhepatocyte apoptosis [22]. Through experimentsndant rats
was also found that Bi-tol shows nephrotoxic effdot the kidneys of experimental animals was obsgran
increased presence of apoptotic cells by modifiadoptosis protector" action in the kidney also a&ottrof
Bupleurumaureum had the advantage, which was ue théh Quercetin and Siliborum. Previous studiasenh
found that herbal extracts of Bupleurumaureum amddbacollina have marked antioxidant activity itrov and in
vivo [23].

The purpose of this examination was morphologigaingnation of possible pancreotoxic and immunomatituy
actions of Bi-tol and corrective influence of alobkxtracts oBupleurumaureumandHill-growing Saltwort Herb.

EXPERIMENTAL SECTION

Examined the morphological structure of the likeédney, thymus, spleen, pancreas of infant rath witial weight
60-100 g, which administered for 2 weeks Bi-tohidose mg / kg; similar organs of rats that togetith bi- Tol
took alcohol extract of Hill-growing Saltwort Hednd alcoholic extract ddupleurumaureumat doses of 5 mg / kg
and 10 mg / kg, or medications aBwpleurumaureumat a dose of 100 mg / kg or Quercetin at a dog®ahg / kg,
and also the same organs of intact infant rat®@oksponding weight. The dropping from the experinté rats was
carried out by decapitation under light ether amesia according to the provisions of the Europeanv€ntion for
the Protection of Vertebrate Animals used for reseand other scientific purposes [24]. The samplesrgans
fixed in 10% formalin solution, desiccated in alotshof increasing concentration, embedded in paratelloidin-
wax. Sections were stained with hematoxylin andire¢g®5]. View of micropreparations performed under
microscope Granum, microphotography microscopicgiesawere made by the digital camera Granum DSM 310.
Photographs were processed with the use of Competsium 2,4GHz using Toup View.
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RESULTS AND DISCUSSION

Pancreas of intact infant rats in the specimens mrasented both exocrine and endocrine glandusamudi
component. Exocrine part is represented by clospiced acini. In the cytoplasm of acinal cellsléady visible

basophilic peripheral and central oxyphilic, whicbntains small zymogenic granule, areas. Valueiftérdntly

painted areas in the cytoplasm of acinous celle#dn the range 1 : 2 - 1: 2,5. The nuclei areallgdocated in the
basal part of the cells. System and interlobuléerimal excretory ducts are not changed. Duct elpitineis most
common, sometimes in the lumen are visible clunfpodensed eosinophilic secretion. State of @&tezind veins
is normal. Depending on the caliber of the excrettucts, arteries and veins of varying severity evebserved
periductal and peivasalstroma. Endocrine systerseptte different sizes of pancreatic rounded- cslats, clearly
distinguished from the surrounding of acinar pahgmta. Main mass of the cells in the islets werétligolygonal
beta cells, rather densely and evenly distributethe central part. Between the strands of cella imumber of
islands are visible common sinusoidal capillar@®s.the periphery of the islands are chain alphks-¢Elg. 1).

Fig. 1. The pancreas of intact infant rats: a - unicanged densely located acinus (x400); b - pancreatslet with uniform distribution of
normal form of beta-cells (x200). Hematoxy-lin-eosi

Administration of Bi-tol visually as a whole did thaffect the status of acini and pancreatic istétimfant rats (Fig.
2).

However, in a number of acinus among acinous eglits in the lumen of some internal ducts was obsktire

appearance of cells that are similar to apoptdtig.(3) and in isolated pancreatic islets was olezbismall cell
"loss" of beta cells, pyknosis of nucleus and groytoplasm eosinophilia ( Fig. 4).
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Fig.2. Pancreas of infant rats after administrationof Bi-tol. State of acini (a) and pancreatic islet (b) is not changed. Hematoxylin-
eosin.x400

Fig. 3. Pancreas of infant rats after administratim of Bi-tol. Cells resembling apoptotic in internatpart duct lumen (a), among acinose
cells (b). Hematoxylin-eosin. x400

955



KhouariSameret al J. Chem. Pharm. Res,, 2015, 7(2): 952-964

Fig. 4. Pancreas of infant rats after administratiom of Bi-tol. Pancreatic islet with the "fallout" and morphological changes in the state of
individual beta cells

Condition of acini and pancreatic islets did noamfge compared with intact control in the majorifyirdant rats
after administration of extract éfill-growing Saltwort Herb in a dose of 5 mg / kg and Bi-tol. In two animelas
found isolated pancreatic islets and a few intepaat ducts containing some similar to apoptotitsq&ig. 5).

Fig. 5. Pancreas of infant rats after simultaneouadministration of extract of Hillgrowing Saltwort Herb in the dose of 5 mg / kg and Bi-
tol, unmodified pancreatic islet (a); single cellsimilar to apoptosis, including visually not altere pancreatic beta cells (b) and in the
lumen of the internal-part duct (c). Hematoxylin-eain. a-b - x200, ¢ - 400

No visible on light-optical level changes were détd after simultaneous administration of extraét o

Bupleurumaureum and Bi-tol (Fig. 6).
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Fig. 6. Pancreas of infant rats after simultaneouadministration of extract Bu-pleurumaureum in the dose of 5 mg / kg (a) and 10 mg / kg
(b) and Bi-tol. Condition ofacini and pancreatic isets is normal. Hematoxylin-eosin. x200

No visible changes on light-optic level were detectafter simultaneous administration of extract of
Bupleurumaureum and Bi-tol (Fig. 7).

Fig. 7. Pancreas infant rats after simultaneous admistration of extract o Bupleu- rum aureum at a dose 5 mg / kg (a) and 10 mg / kg (b)
and Bi-tol. Condition of acinus and pancreatic isles as normal. Hematoxylin-eosin. x250

After the administration of Quercetin on the backgrd of Bi-tol cells resembling apoptotic, was akied in non-
isolated pancreatic islets, were visible mitosierein the beta cell (Fig. 8), but in exocrine pafrglandular tissue
oacytosis cells are not visually changed.
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Fig. 8. Pancreas of infant rats after simultaneouadministration of Quercetin and Bi-tol: a - cells resembling apoptotic in pancreatic
islets (x250); b - beta cell mitosis (x400). Hemastylin-eosin

After administration of Siliborum against the baaiqa of Bi-tol condition of all components of theagbular tissue
of pancreas of infant rats was consistent to ndfig. ©).

Fig. 9. Pancreas of infant rats after simultaneouadministration of Siliborum and Bi-tol. Good condition of glandular tissue.
Hematoxylin-eosin. x250

Thymus of all infant rats had well-defined lobedusture. Connective tissue capsule and septa wieng
sparingly. Particles are large enough. They cledifferentiated cortical and medulla. In intactanf rats the
volume of cortex was about 1.5 - 2 times highemthize same in a brain. Density of thymic and mexdlyll
lymphocytes was within normal limits. Thymic cedlee few, small, reticuloendothelial cells are usualasked by
lymphocytes and not always observed (Fig. 10).
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Fig. 10. Thymus of intact infant rats. Normal distibution of particles on the cortical and medulla, sfficient density of lymphocytes.
Hematoxylin-eosin. x100

After the administration of Bi-tol noticeable chasgin the clarity of the distribution of glandulissue for cortex
and medulla were not observed. Density of medultary thymicthymocytes was not changed. Marked aenadel
expansion in the medulla of the cloves, little egsive fine-focal proliferation of reticuloendotineh cells. In some
infant rats was observed atypical structure ofvittlial thymic cells that looked like "starry sky"small dots of
enlightenment due to adhesion of lymphocytes toramtages (Fig. 11). This condition of thymus inthsathe
development of the in organ of standard reactianghks that occur in response to antigenic stinmratiith Bi-tol
(accidental transformation). Marked changes comedpio the 1st - 2nd phase of accidental transfoom§l5].

Fig. 11. Thymus of rats after administration of Bitol: a - moderate expansion of medulla (x100) b -igture of "starry sky” in the cortex
(x150); ¢ - atypical thymic body, small cell proliération reticuloendothelium cells (x200). Hematoxyh-eosin

Simultaneous administration of Bi-tol and extraatsicoroce (Glycyrrhiza) or Bupleurumaureum in different doses
and also Siliborum very moderate "softened" theeggvof reactive changes in the body, almost iitésatypia of
thymic cells, picture of "starry sky" in the cortararked only a slight increase in brain layer amll groups (2-3
cells) of reticuloendothelium (Fig. 12, Fig. 13)féatures fully adequate immune response to amtiggimulation.
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Fig. 12. Thymus of infant rats after simultaneous dministration of extract of Hill-growing Saltwort Herb (a - 5 mg / kg, b - 10 mg / kg)
and extract of Bupleurumaureum (c - 5 mg / kg, d - 10 mg / kg) and Bi-tol. A slig increase in the medulla. Hematoxylin-eosin. x100
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Fig. 13. Thymus of infant rat after simultaneous acdhinistration of Siliborum and Bi-tol. Moderate expansion of medulla. Hematoxylin-
eosin. x100

After administration of Quercetin combined with #I-microscopic picture of thymus was similar tattin mono
administration of Bi-tol (Fig. 14).

Fig. 14. Thymus of infant rats after simultaneous dministration of Quercetin and Bi-tol: a - slight expansion of medulla; b - picture of
"starry sky" in the cortex; ¢ — atypical hymic body. Hematoxylin-eosin. a - x100, b-c - x150

Spleen. Expression of connective tissue capsuletaaimbculae in all infant rats is moderate. Whitdppwith

lymphatic nodules and perivascular lymph clutchésnteries and arterioles, reaching to the lymghatdule.
Lymphatic nodules had often spherical, oblong-auatl shape. Their number is sufficient in the ¢otthe nodules
is clearly visible eccentrically located centraieay, sometimes several are seen prominent lundwmioss of it. In
all nodules are clearly visible periarterial T -dagent zone, marginal zone, germinal center (ephaduction)

- B-dependent zones. In intact infant rats within $hene state lymph specimens have similar structatég®ugh
germinal centers in different animals varied acowdto the degree of activity. Density of lymphaeytin

periarterial nodules and perivascular areas coggplis sufficient. Most cells in these areas ar¢eqgrnall. Germinal
centers contain reticular cells of varying degreesifferentiation, lymphoblasts, large and medilymphocytes,

961




KhouariSameret al J. Chem. Pharm. Res,, 2015, 7(2): 952-964

macrophages. Marginal zones around the nodes amdirngs are moderate in width. Lymphoid cells afgb zones
were larger and not so densely arranged as lympbéoof periarterial zones of nodules and perivascaiteas of
couplings. Boundary between the white and red mukufficiently expressive. Red pulp is able torbgienty of

nucleated cells, red blood cells (Fig.15a).

After the administration of Bi-tol germ centerstbé modes were expanded, in them was clearly isetepresence
of macrophages, were visible lymphocytes contath wiacrophages (outlets-picture of "starry sky"prenblast
forms of cells. Marginal B-zone expanded, in it éncreased lymphocytes, they are more tightlyteatgFig.
15b). In the red pulp vaguely increased plasmeétiaac

Fig. 15. Spleen of infant rats: a - intact - in lyrph gland is visible perivascular T-zone, moderatelpctive germinal center, marginal zone
B; b - after the introduction of Bi- tol - more active germinal center of a lymph nodule, increasingfahe width of the marginalzone.
Hematoxylin-eosin.x200
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Fig. 16 Spleen of infant rats to which was administed extract oflicoroce (Glycyrrhiza) (a -5 mg / kg, b - 10 mg / kg)Bupleurumaureum
(c-5mg/kg, d- 10 mg/kg), Quercetin (e)andl®orum (f). a-d - germinal center of lymph nodesin the less active, marginal zonewidth
varies; e-f - distinct activation of germinal cente. Hematoxylin-eosin.x200

It is known that marginal B-zone of the nodes igoimed in the immune response, because it istheept#

"capture" of immune complexes, within this zoneniade activation of B-lymphocyte in case of antigémulation

and turn them into antibody-producing cells thaedaccumulate in red pulp [17]. As for germinal tegs, the
activation of them is in response to the activatiba large humber of B-lymphocytes. The centecsdase in size,
they are a significant number of forms of blastscehd macrophages. The last remove the exceggeanpartially
destroying them and giving them more immunogenimfiL6,26].

Thus after the administration of Bi-tol (antigen)the white pulp of the spleen of infant rats apstandard features
of the immune response (antigenic stimulation), mhayin increased from. After administration of #ndracts of
Hill-growing Saltwort Herband Bupleurumaureumin a dose of 5 mg / kg and 10 mg / kg on a backutoaf Bi-tol
in the germinal centers of lymph nodes decreasast kokll form, disappeared the picture of "staky'sAs to the
marginal zone - the width of them in different nteduranged from normal (intact control) to increhémontrol with
Bi-tol), lymphocyte density in the area was lesantin the control with Bi-tol. Plasma responseha ted pulp was
inexpressive (Fig. 16 a-d).

Thus, the examined extractsHifll-growing Saltwort Herband Bupleurumaureumcontribute to a "discreet” reaction
of white pulp to the impact of antigen. After sirarieous administration of Quercetin and Siliboruith\Bi-tol, the
condition of germinal centers of nodules corresgahtb that in case of mono administration of Bi{iol case of
administration of Siliborum to a lesser extent).eTWidth of the marginal zone, density of locatioh the
lymphocytes in it ranged (Fig. 16 e-f).

CONCLUSION

1.Bi-tol shows no appreciable pancreatoxic action.tfg same time, in the pancreas is also seen aeased
presence of apoptotic modified cells (morphologifesltures of apop- totic cells are common for alkayotic
cells).

2.In the immunogenesis organs (thymus and spleer) afiministration of Bi-tol (antigenic stimulatiomyise
standard features of immune response of a defieiteee of expressiveness.

3.Examined extracts helped to reduce the presenapaptotic cells in modified pancreatic islets amihase
parenchyma of pancreas of infant rats and outbathrcsimilar effect of Quercetin and were almostaclevel
(especially, extract dBupleurumaureum) of Siliborum.

4.Examined extracts of Hill-growing Saltwort Herb aBdpleurumaureum "soften” the expressivity of ttendard
features of the immune response to antigenic séitiml with Bi-tol and with such "immune-modulatirgfect"
were at the level of the comparator agents Quereetd Siliborum.
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