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The Effect of Rhododendron Honey on Mice Liver Tissue

Efecto de la Miel de Rododendro en el Tejido Hepéatico de Ratdn
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SUMMARY: Rhododendron honey, made by bees from rhododendron pollen, contains a toxic substance called grayanotoxin.
Depending on the dose, the poisonous honey can result in serious effects such as cardiac arrhythmia, fibrillation, aabimfigiaxtizmali
The purpose of this study is to investigate the effects of the poisonous RH of the Black Sea Region on the liver. Make ania@eder
into five groups of twelve mice each, two being the control groups (distilled water) and the others being the rhododegd®H)one
groups (25, 50, and 75 mg/kg) and 0.01 mg/kg grayanotoxin (GTx) groups. Liver tissues were collected 24 and 48 h laienshe sec
were stained with hematoxylin, eosin and PAS, then the histopathological score was performed. Significant statisticakdifeenc
observed between the RH and control groups in terms of congestion, steatosis, sinusoid dilatation, and inflammationl giweipontro
demonstrated a normal liver structure in the light microscopy, while the GTx-applied 24 h group exhibited expansionsioitie sin
and congestion. Higher levels of congestion, steatosis, and inflammatory cells were seen in the GTx-applied 48 h greaimeln the
group, giant cells consisting of many nuclei were observed in the sinusoids. The results of the 25 mg RH-applied gromaniere si
24 and 48 h, histopathological score levels were increased slightly, congestion and steatosis were prominent in the B@&rsgroup.
steatosis was seen in the hepatocytes around the vena centralis in 50 mg/kg RH-applied 48 h group. Congestion, steiatsiasnd an
in inflammatory cells were observed in the hepatocytes in the 75 mg/kg RH-applied 24- and 48 h groups. PAS (+) stainéelshepatocy
were decreased in the RH- and GTx-applied groups. The toxic effects of the rhododendron honey were observed in théssiee liver t
with respect to dose and time.
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INTRODUCTION

Rhododendron honey (mad honey), produced frommododendron plant found especially in the Black Sea region
the rhododendron genus growing in the Black Sea regiasf, Turkey. Frequently seen toxic rhododendrons in Turkey
contains a toxic substance, grayanotoxin (Q&trad, 2011; areR. luteumandR. ponticum Toxic rhododendrons in
Gunduzet al, 2007; Koca &Koca, 2007; Jansatral, 2012).  western North America are Western azaRaoccidentalg
The history of RH poisoning goes back many yeargalifornia rosebay (R. macrophyllum), aRd albiforum
Documents of Greek, Persian, Russian, and Pontus origisecies of eastern North America are mountain laurel
tell of cases of RH poisoning (Dossey, 2015). RH, known gKalmia latifolia) and sheep laureK@lmia angustifoliy
an exotic plant in the British Empire, was referred to iiGiindiizet al. 2007). Other rhododendron species are
Shakespeare's Macbeth. Poisonings and deaths in goatsfeeguently seen throughout a large part of the Alps, in the
sheep have been reported by veterinarians (Pain, 2016aucasus Mountains and Himalayas in the East, in Papua
There are 800-850 species of Rhododendron. Most are ndfew Guinea in Indonesia, and Mount Bellenden Ker in
toxic, and most are found in the Black Sea region of Turkeiustralia. The poisoning effect of the honey made from these
the Himalaya, China, and Southwest Asia, with some isiants is thought to derive from a grayanotoxin compound
regions of Europe and North America (Bhattacharyya 201¥pund in the nectar, pollen, flower, and leaves of some
Forest Rose honey is mostly produced from thehododendron species of the Ericaceae family (Ascioglu &
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Ozesmi, 1995; Koca & Koca). A total of 80 different typed.ocal Ethics Committee of Abant Izzet Baysal University,

of the grayanotoxin contained in rhododendrons have be8nhool of Medicine (2013/32).

identified. It is a GTx fat-soluble toxin, shows its effect via

voltage-dependent Nachannels, and increases *Na Eight- to 12-week-old male Mus musculus (20-25

conductivity (Yaylaciet al., 2014). The effect of g) were housed at a constant room temperatuse2(22)

rhododendron honey depends on the dose, and while nausgaler a 12-h light/dark cycle. They were fed standard mice

sweating, dizziness, and hypotension have been monitogtbw (210 kcal/100 g/day) and drank tap water. Five groups

in small doses, cardiac arrhythmia, fibrillation, andvere arranged:

myocardial infarction have occurred with large doses.

Findings occur within 20 min to 3 h, without frequent eatingl.  Control Groups (n= 12): Received 1ml oral distillated

and the effects last for 1-2 days (Janeeal; Popescu & water only.

Kopp, 2013). While the most common symptoms ar2. Received 25 mg/kg/day oral rhododendron honey

bradycardia, hypotension, nausea, and dizziness, arrhythmiaups (n= 12)

and heart blockage are seen in severe cases €@aln 3. Received 50 mg/kg/day oral rhododendron honey (n=

2014; Silici & Atayoglu 2015; Duet al, 2014; Chertal, 12)

2014; Erenler, 2016). Although rhododendron honey is toxid, Received 75 mg/kg/day oral rhododendron honey (n=

it is popularly used therapeutically for diabetes, arthritig,2)

acute and chronic bronchitis, asthma, the common colel, Received 0.01 mg/kg/day ip grayanotoxin (n= 12)

gastrointestinal disorders, hypertension, and sexual

dysfunction (Silici & Atayoglu). Studies showed that it has Solutions in different concentrations, prepared with

anti-inflammatory, antimicrobial, antiviral, antibacterial,rhododendron honey (RH) from Dilizce (West Black Sea,

analgesic, antihyperglycemic, anti hyperlipidemic, hepatburkey), were dissolved in water and given by gavage to

protective, cardio protective, anti protozoal, and sedatithe mice in 0.01 ml per gram ratio (Silici 2014).18 Test

effects. Popescu & Kopp wrote a detailed compilation afubjects of group 5 were given grayanotoxin-lll (GTx)

the subject. Although there are studies on the clinical a@rayanotoxin, Lot 3-H1 293B-Enzo), approximately one-

biochemical effects of rhododendron honey, few studies hatenth the rate of the concentration LD50, which is 0.908

analyzed the structural effects in tissue. This study withg/kg, so a 0.01 mg/kg dose intraperitoneally (Kagtn

analyze the effect of rnododendron honey from the Diizcal,, 2014; Oztasaat al, 2005). Liver tissue samples were

West Black Sea Region of Turkey in different doses artdken under anesthesia from half of the test subjects of each

durations on mouse liver tissue, on a light microscopic levgroup after 24 h and the other half after 48 hours, which
were identified with 10 % neutral formalin. The tissues were
subjected to routine processing and paraffin blocks were

MATERIAL AND METHOD prepared. um thick slices were taken and stained with
hematoxylin-eosin and PAS. All tissue sections of each test
subject were enlarged with x20 amplification and

All experimental protocols were performed accordingdpistopathologically scored as shown in Table | (Kleieer

to the guidelines for the ethical treatment of experimental., 2005).

animals and were approved by the Animal Care and Use

Statistical Analysis The SPSS 13.00 for Windows software

Table |. Parameters assessed in liver injury score. . .
1y package was used for the statistical analysis of the gathered

Steatosis < %0 0 data. Data pertaining to the groups were compared using
i ;ii 6/6° % ; the non—parametrig Kruskal-Wallis tgst, whereas the groups
=66 % 3 were compared with each other using the Mann-Whitney

Inflammation cells None 0 U-test. Differences were cqnsidered significant if p-values
Scattered, easily seen 1 of less than 0.05 were obtained.

Scattered in most lobules 2
Dense clusters 3

Necrosis Absent 0 RESULTS
Present 1

Sinusoidal dilatation Absent 0
Present 1 Histopathological scoring results between the con-

Congestion Absent 0 trol groups and the groups receiving rhododendron honey
Present 1

in different doses have been given in Table Il. No significant
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Table II. Liver injury score in experimental groups. Values are expressed asNéamdard Deviation (p <0.05).

Groups Necrosis Congestion Steatosis Sinusoidal dilatation Inflammation cell
Control 0 0 0 0 0

25 mg/kg RH 24 h 0 0.50+0.548 0£0.516 0+0.516 0

25 mg/kg RH 48 h 0 la 1+0.516 0+0.516 0+0.516

50 mg/kg RH 24 h 0 Ib 140.516b 0+0.516 0+0.516

50 mg/kg RH 48h 0+0.516 1+0408° 140.753¢ 0£0.516¢ 241.169¢

75 mg/kg RH 24 h 0+0.516 1£0.408"  1.50+1.0491 1+£0408% 120.983¢

75 mg/kg RH 48 h 0.50+0.548 1€ 140.753e 1+0.408° 1.50+0.378¢
GTx24h 0 0.50+0.548 0+0.516 0+0.516 0+0.408"
GTx 48 h 0 140.408¢ 1+0.516 0+0.516 0£0.408 ™

a, b, c, d, e, g = Compared with control group.

f= Difference between 75 mg/kg RH 24-hour group and GTx 24-hour group.
h= Difference between 75 mg/kg RH 48-hour group and GTx 24-hour group.
i= Difference between 50 mg/kg RH 48-hour group and GTx 48-hour group.

18 Bdo oo b O TN R S : :
Fig. 1. Light microscopy images of liver tissues of the groups. Control group with normal structure (1a). 24 h GTx injggtgidyro
and 48 h GTx injected group (1c) with increased congestion and inflammatory cell and expanded sinusoids. In the sinimotteamult
giant macrophage cell (1c upper picture) is seen in 48 h GTx injected group. Steatosis, congestion and sinusoidal exgegTsion are
24 h 25 mg/Kg RH given group (1d) and 48 h 25 mg/Kg RH given group (1e); increasing inflammatory cells are found in 24 h 50 mg/
Kg RH given group (1f) and 48 h 50 mg/kg RH given group (1g); results are severe than other groups in 75 mg/Kg 24 h RHl (1h) ve
mg/Kg 48 h RH (1i) (Hematoxylin and eosin staining; Bar f1069).
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| groups, hepatocytes are stained PAS positive (%29, stdiikng
decreased in group GTx (2b, 2c). Groups 25 mg/Kg RH are stained almost same with group GTx (2d, 2e). PAS (+) hepatagytes of gro
GTx 48 h (2h, 2i) are stained less than 50 mg/Kg RH 24 h (2f) and 75 mg/Kg RH groups (2g) (PAS staininguBgr 100

Fig. 2. Periodic Acid Shiff staining on the liver tissues. In contro

difference between the 24-hour GTx 25 mg/kg honey groupflammatory cells have increased in the GTx-applied 48-hour
and the control group has been seen. Comparison of the cgreup when compared to the 24-hour group (Fig. 1c).
trol group with the GTx-applied 48-hour, 25 mg/kg RH-appliedultinucleated giant cells in the sinusoids (macrophages) have
48-hour, 50 mg/kg RH-applied 24- and 48-hour, 75 mg/kigeen determined in this group (Fig. 1c, small picture). Findings
RH-applied 24- and 48-hour groups has shown an increaseirthe 25 mg/kg RH-applied 24-hour and 48-hour groups are
congestion, and comparison with 50 mg/kg and 75 mg/kg Ridimilar. Congestion and steatosis was more prominent in the
applied groups has shown an increase in steatosis at8thour group (Fig. 1d and 1e). When compared with the 50
inflammatory cells. The increase of inflammatory cells hasig/kg RH-applied 24-hour group (Fig. 1f), it has been seen
been found significant in the 50 mg/kg RH-applied 48-houhat in the 50 mg/kg RH-applied 48-hour group the effect on
group in comparison to the GTx-applied 48-hour group. Thée liver tissue is distinct and the steatosis in the hepatocytes
increase in inflammatory cells has been found significant eround the vena centralis is intense (Fig. 1g). An increase in
the 75 mg/kg RH-applied 24- and 48-hour group in comparisarecrotic cells, congestion, steatosis, and inflammatory cells
to the GTx-applied 24- and 48-hour groups. Steatosis valuesthe liver tissue of the 75 mg honey-applied 24-hour group
have shown similarity in all groups except the 24-hour GThas been determined (Fig. 1h). Findings significantly increased
group (Table I1). Light microscopic examination revealed thah the 75 mg/kg RH-applied 48-hour group and necrotic cells
the liver tissue looked normal in the control group (Fig. 1aould be evidently selected (Fig. 1i). Necrotic cells could be
and that there were expanded sinusoids and congestion indieéined only in the 75 mg/48-hour gno. No fibrosis or
GTx-applied 24-hour group (Fig. 1b). Steatosis andirrhotic changes have been determined in any of the groups.
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It has been determined that Periodic Acid Shiff (PASJoses in our study. The RH we used, belonging to the region
staining showed widespread positively stained hepatocyteisDiizce, has been analyzed by Kapdral, and the GTx
in the control group (Fig. 2a), and a decrease in the GTevel has been identified. It has been found that the GTx
groups (Fig. 2b and 2c), and that the staining in the 25 nggncentration is 7.4 mg/kg (Kaplahal). The GTx Il inside
kg RH-applied groups is similar to that of the GTx groupthe RH is toxic. It acts through all Na channels in the muscle
(Fig. 2d and 2e). It has been monitored that the PAS (ahd nerve cell membranes and develops paralysis (Erenler).
stained hepatocyte number significantly decreased in the 48ith each GTx dose we used on mice in this study, no
hour groups (Fig. 2g and 2i) in comparison to the 50 mg/kweurological defect or death has occurred. Although it has been
(Fig. 2f) and 75 mg/kg RH- (Fig. 2h) applied 24-hour grouphistologically determined that 100 mg/kg RH in rats doesn't
affect the liver functions in the 1-hour acute phase, no result
in the liver tissue has been reported (Silici & Atayoglu). Despite
DISCUSSION our RH doses being lower, changes in the liver tissue,
depending on dose and duration, have been observed,
especially an increase of steatosis around the vena centralis, a
This study has determined that different doses of Ritidespread congestion in sinusoids, and an increase in
have shown structural changes in mouse liver tissue dependimgammatory cells. While the effect of the 25 mg/kg RH dose
on dose and duration. The number of studies of structurahs slightly observable, the 50 mg/kg and 75 mg/kg RH doses
effects of RH on liver tissue is relatively small. Most of theshowed an increased effect and the 48-hour group showed
studies take place on a clinical or biochemical level (Koca &ignificant distinguished changes. Inflammatory cell increase
Koca; Yaylaciet al; Duret al; Erogluet al, 2013). Silici & has been significantly determined in the 50 mg/kg RH-applied
Atayoglu analyzed study results from PubMed, Scopus, Wdi-hour group and 75 mg/kg RH-applied 24- and 48-hour
of Science, and Google Scholar databases relating to thi®ups in comparison to the GTx group. Especially the GTx
subject from the years 1981-2014. It has been determined th8thour group showed a large number of multinucleated giant
75 % of poisonings happen in men, mostly causing dizzinesglls. The GTx inside the RH has been observed to be more
nausea, presyncope, sinus bradycardia in ECG, AV block, Tominent in the groups applied with GTx. As a result,
elevation, and nodal rhythm, that there have been no caseslepending on the RH dose and duration, we conclude that RH
death, and that patients returned to normal within 24 h aftehaney from the Diizce/West Black Sea region causes
liquid and atropine treatment. The blood, heart, lung, livedegenerative changes in the livers of mice.
kidney, testis, epididymis, spleen, and brain tissues of rats,
applied with different dosages of RH, have been biochemically- .
oxidative examined. The MDA, CAT, SOD, and GSH-PHXUKNER, A.; ILTER, G.; SOYLER, G.; RASGELE, P. G;
activities in the blood and tissue samples have shown negatffeKEGOGLU, M & KAMBUR, M. Efecto de la miel de rododen-
effects on the antioxidant parameters in the groups with Gg%o en el tejido hepatico de ratdnt. J. Morphol., 34(3p42-847,
and high doses of RH (Silici & Atayoglu ). Rats that have
been applied with different doses of RH for 8 days have shown RESUMEN: La miel de rododendro, elaborada por las abejas a
an increase in liver enzymes (Sahbtral, 2015). It has been partir del polen de rododendro, contiene una sustancia toxica llamada
reported that RH has a hepatoprotective effect and that thegryanotoxina. Dependiendo de la dosis, la miel venenosa puede resul-
Arboreum species decreases cholesterol and triglycerio‘(?%en efectos graves, tales como arritmia cardiaca, fibrilacion e infarto

. L e miocardio. El proposito de este estudio fue investigar los efectos en el
(Prakesmt al, 2008; Vermeet al, 2011)' While it has been higado de la miel venenosa de rododendro de la regién del Mar Negro.

found that 50 mg RH significantly decreased glucose and lip gistribuyeron ratones machos en cinco grupos de doce ratones cada
levels in rats with experimental diabetes (Ozt&sah; Verma uno, dos grupos control (agua destilada) y los otros grupos se trataron
et al, 2012). Uzuret al (2013) found that RH doesn't havecon la miel de rododendro (MR) (25, 50 y 75 mg/kg) y con 0,01 mg/kg
any effect on blood glucose levels in humans. The PAS (gj)ayanotoxina (GTX). Los tejidos hepaticos se recogieron 24y 48 h mas

staining we carried out in our study to show glycogen i}?rde. Las secciones fueron tefiidas con hematoxilina-eosina y PAS. A
continuacién, se realiz6 la puntuacion histopatoldgica. No se observaron

hepatocytes determined that the hepatocyte number was IO\ﬁll?errencias estadisticamente significativas entre MR y los grupos de con-

in comparison to the control group and especially to the %@ en términos de congestion, esteatosis, dilatacion sinusoidal e infla-
mg/kg and 75 mg/kg RH-applied 48-hour groups. Our resulisacion. El grupo control demostré una estructura normal del higado en
show parallels to the results of Oztasdral. The RH dose, el microscopio de luz, mientras que el grupo de las 24 horas de aplica-

duration, and type used in the studies are influential for t[qon de GTX exhibi6 expansiones en los sinusoides y congestion. Mayo-

res niveles de congestion, esteatosis y células inflamatorias se observa-
results. It has been reported that one teaspoon R. gepﬁsen el grupo de 48-horas de aplicacion de GTX. En el mismo grupo,

(ponticum and luteum) is consumable for humans, that 1QQ opservaron células gigantes que consistian en la presencia de muchos
mg/kg is a low and 2.5 g/kg a high dose (Silici & Atayoglu)nicleos en los sinusoides. Los resultados de los grupos con aplicacion
In light of this information we used 25, 50, and 75 mg/kg Ride 25 mg de RH fueron similares en los resultados de 24 y 48 h, los
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niveles de puntuacion histopatologica aumentaron ligeramente, la c@etasan, N.; Altinkaynak, K.; Akgay, F.; Goger, F. & Dane, S. Effects of
gestion y la esteatosis fueron prominentes en el grupo de 48 h. Se obser-mad honey on blood glucose and lipid levels in rats with streptozocin-
vo esteatosis densa en los hepatocitos en toda la vena central en el grupdnduced diabetequrk. J. Vet. Anim. Sci., 29(3p93-6, 2005.

de aplicacion de 50 mg/kg de RH, 48 h. La congestion, la esteatosis y un

aumento en las células inflamatorias se observaron en los hepatocito§@R, S- Sweet decellew Sci., 226(3018)2-5, 2015.

el grupo de 75 mg/kg de MR de 24 hy los grupos de 48 h. Hepatocitos
teflidos con PAS (+) disminuyeron en los grupos de GTX y MR. Se ob®
servaron los efectos toxicos de la miel de rododendro en el tejido hepati-
co de ratones con respecto a la dosis y el tiempo.

pescu, R. & Kopp, B. The genus Rhododendron: an
ethnopharmacological and toxicological reviéwethnopharmacol.,
147(1)42-62, 2013.

Prakesh, T.; Fadadu, S. D.; Sharma, U. R.; Surendra, V.; Goli, D.; Stamina,
P. & Kotresha, D. Hepatoprotective activity of leaves of Rhododendron
arboreum in CCl4 induced hepatotoxicity in rdtdMed. Plants Res.,
2(11)315-20, 2008.

PALABRAS CLAVE: Miel de Rododendro; Raton; Higado.
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