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6ZET: Giris: Deli Bal (Mad Honey), Turkiyede ozcllikle 
Dogu Karadeni z daglarinda yetisen Rhododendron po nti
cum bitkisinin ciceklerinden elde edi len bir bal cesididir. 
Bu balm fazla tUketilmesi, icerigindcki grayanotoksinler
den dolayi toksik etkile r meyd ana getirmektedir. Fakat 
Dogu Karade niz halki tarafindan az miktarlarda tukcti l
crek bazi hastah klann gclcnckscl tedavi sinde. ozelliklc 
hipertansiyon icin kullanilmak tadtr . Calismanu zda biz de, 
sicanda deli balm antihipertansif etkisini arasu rrnayi 
planladrk. 
Gerec ve Yiintem: N'O-nitro-L-argin ine methyl ester (L
NAME) ile deneyse l hipertansiyon olusturulan ratlarrn kan 
basmci ve kal£ hizma ait kayitlar Acqu isition Sistem 
(Poweriab 8SI' ) ile yap ildr. Sonrasmda , bu deneklerc 14 
gun boyunea deli bal (10 ve 50 mg/kg doz) intragastr ik 
yolla verildi ve olcum ler devam edi ldi. 
Bulgulur: L-NAME ile hipcrtansiyon olusturulan 
sicanlarda de li balm kan basmci ve kalp luziru azalttrgi 
goru ldii. 
Sonuc: Deli bal antihipe rtansif ctkisini, iceriginde bulunan 
grayanotoksinler tarafmdan parascmpa tik sinir sistemi ni 
uyararak gostermck tcdi r. Sonuc laruruz, deli balm anti
hipertansif etkisinden, dozu belirlendik ten soma. yarar
larulabilccegini gostermektcdir. 
Anahtar Kclim clcr: Del i bal, hipertansiyon 

ABSTRACT: Background: Mad honey (Deli hal in 
Turkish) is obtai ned from Rhododendron ponticum which 
grows extensively on the mountains of Eastern Black Sea 
Region in Turkey. Excessive intake of this honey causes 
intoxication due to its grayanotox ins, hence the name 
' mad honey ' . ' Mad honey ' is used in tradit ional medicine 
by Eastern Black Sea people and is recommended for the 
cure of certain disease. especia lly hyperten sion. In this 
study, we aimed to investigate the antihypertensive effect s 
of 'mad honey ' in hypertensive rats. 
Me thods: The blood pressure and heart rate of N "-nitro-L
arginin e methyl ester (L-NAM E) induced hypertensive 
rats were recorded by a data acquisition system (Powerlab 
8SP"'). After this, ' mad honey ' (10 and 50 rug/kg dosage) 
was admin istered for 14 days by gavage feeding, at the 
end of which the measurements were repeated . 
Results: It was fo und that the 'mad honey ' treatmen t de
creased the blood pressure and heart rate in L-NAM E in
duced hypertensive rats. 
Conclus ion: It is speculated that the grayanotox ins of 
'mad honey ' decrease the blood pressure by stimulating 
the parasympathetic nervous system. On the basis of this 
effect , we hypothe size that mad honey may be used as an 
antihypertensive agent in hypertensive patients. 
Key W ords: Mad honey, hypertension. 

INTROD UCTION 

Hypertension , which affects 30% of adults, is 
the one of the most widespread clinica l probl em s in 
the wo rld ( 1). It is a multi factorial , po lyge nic disease 
that invo lves co mplex interact ions between ge net i
ca lly dete rmined hom eostatic co ntro l mechanisms 
and environme nta l factors (2) . C linical and ex peri
mental studies also ind icate that oxi da tive stress 
con tributes to the deve lopment o f hyp ertension in 
hum an beings ( I) and anima ls (3 -5). Hyp ertension 
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produced by nitric oxide (N O) sy nthesis inh ibition 
w ith N""-nitro -L-arginine meth yl este r (L-NAME) is 
associate d with increased oxidative stress. It is also 
known that inacti vation of NO inhibits its vascdi la
tory and natriuret ic actio ns (4 ,6,7). 

De li ba l (mad honey) is generally ob ta ined 
fro m Rhododendron ponticum whi ch gro ws exten
sive ly on the mountain s of Easte rn Black Sea Re
gio n in Turkey as we ll as in Japan, Ne pal, Braz il and 
so mc pa rts of North Amer ica and Euro pe . Its gra
ya notox ins, produ ced fro m the nectar of Rhodod en
dro n Ponticum flowers, are consti tuents of 'mad 
hon ey ' (8- 11). When taken in excess, the gra
ya notoxi ns in th is hon ey ca uses intoxicat ion sy mp
toms such as hypotension , bradycardia, card iac ar
rhythmias , vomiting, sweat ing, weakness, dull ed vi
sion, mild para lys is and conv ulsion by stimulating 
centra l and parasympat het ic nervou s sys tem 
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(8, 12,13). The grayanotoxi ns es pec ially cause ca r
diotoxicity by stimulating the M2 muscarinic rece p
tors . Grayanotox in I, a lso known as andro me
dotoxin, ace ty landro meda to l and rhodotoxin, is re
spo nsi ble for tliese sy mptoms (8,9) . But these sy mp
tom s are ge nerally not fata l and respon d to i.v. sa line 
infusion co nta ining atropi ne and last for within 24 
hours (9) . Neverthe less, 'mad honey ' is used in tra
dition al med ic ine by Eas tern Black Sea peopl e, and 
low doses of it are recomme nded in the cure of some 
diseases such as hypertension and diabetes me llitus. 

Pharmacological drugs, wh en used over rec
ommended doses, may ca use toxic effects . There
fore, the positive effects of alte rna tive therapies such 
as the use of ' mad honey ' for the treatm ent of hyp er
tension should be co nsidered . There are sev era l re
port s in literatu re that foc us on the toxic effect of 
' mad hon ey ' , however, there is no data regarding its 
benefi cial effects on blood pressur e. 

In th is study , we report our prelim inary find
ings on the effects of the low doses of ' mad hon ey ' 
on blood pressur e and heart rate in L-NAME in
duced hypertensive rats. 

MATERI AL S AND METHO DS 

Animals and procedure of treatment 
The experi me nta l protoco l was ap proved by the 

Ethical Committee of Afyon Kocatepe University on 
Animal Experime ntation. Additio na lly, principl es of 
labo ratory anima l ca re (N IH pub licat ion no. 85-23 , 
rev ised 1985) were fo llowe d. 

Adu lt male albino Wista r rats (we ighing 
230 ±20 g) we re obtained fro m the Biomed ica l Re
search Unit of the Institute of Health Scie nces , Se l

----. cuk University, Konya. After an acc limat izat ion pe
riod of I we ek, the rats were ass igned by co mpute r 
rand omization to 3 differen t grou ps. Gro up I, Gro up 
II and Group III we re co ntro l (not hypertensive and 
not treated) , hyperten sive rats treated with 10 mg/kg 
' mad hon ey ' and hyp ertensive rats trea ted w ith 50 
mg/kg ' mad hon ey ' , respectiv ely. 

Hypertension treatment 
The hype rtens ion in rats was ge nerated with L

NAME (S IGMA, St. Louis, MO, USA). The com
pound was d issolved in tap wa ter (75 mg/L) and in
cluded in the dr inkin g water adm inistered to the rat s 
ove r a period of 2 1 days. The L-NAME content wa s 
renewed by repl acin g the tap water every day (5-7). 

Bloo d pressu re and heart rate of rats were 
measure d by tail-cuff procedu re (p neumatic trans
ducer) by a da ta acquisi tio n sys tem (Powerlab" 
8SP). Blood pressu re measur em ent s were taken at 
the sa me time each day . Rats we re anes thetized wi th 
ke tamine plus xy lasine thro ughout the processes. 

Administration of ' mad hone y' 
The ' mad hon ey ' was dissolved in d ist illed wa 

ter and ad minist ere d to the L-NAME induce d hyper
tensive rats at the dose of 10 mg/kg in Gro up II rats 
and 50 mg/kg in gro up III rats by gavage feed ing for 
14 days at the sa me time eac h day (11) . Blood pres
su re and heart rate of rats were measur ed by method 
described above on day 7 and day 14. 

Rats were kept in plastic cages during the 
treatment and rest less . The cages were cleaned reg u
larl y and water (ta p wa ter) and foo d (Insti tutes ' 
stock diet) was replaced every day. The rats we re 
chec ked daily and body weight s were record ed 
eve ry week and the end of the st udy. 

During the study , the temperature of the roo m 
a ir were maint ained at 25±2 DC, the hum idity at 40
50% , and light wa s 12 h day/12 h night cyc le. Foo d 
and water were provided ad lib itum during the 
treatment and res t o f the tim e. 

Statistical Analyses 
Va lues expressed as mean ± standard deviation 

(SO) . Sta tist ica l ana lys is was perform ed on a per
so nal com puter using SPSS for Wind ow s so ftwa re. 
One-way analys is of var iance (ANOVA) was used 
to compare continues va ria bles betw een the eac h 
gro ups fo llowe d by Tukey HSD Test. P<0 .05 was 
cons idere d as stat istically sig nifica nt. 

RESULTS 

The res ults are summa rize d in Ta bles I and II. 
Ta ble I shows the levels of the blood pressu re before 
hyp ertension induction (co lumn A), after hypert en
s ion ind uction (co lumn B) and after ' mad honey ' 
administration in hypertensive rats (co lumn C) . The 
data presented in Ta ble I indicates that blood pres
sure wa s significa nt ly dec reased in Gro up II and 
Gro up 1II rats afte r ' mad hon ey ' admi nistration, 
co mpared wi th before ' mad hon ey ' administration. 
The decrease in blood pressu re in Gro up III rats was 
more th an gro up II rats . The heart rate measur e
men ts of the thr ee gro ups of rats are shown in Ta ble 
II. We obse rve d that the heart rate results we re de
creased aft er Mad Hon ey adm inistratio n. 
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Table I: Comparison orthe blood pr essure levels ofrats in control (Group f). f.-NAME indu ced 
hvpertens ive rats trea ted with ! (/ mg kg 'mad honey ' (Group ff) and hypertensive rat s treated with 

50 mg kg 'ma.l ;1OI1t'.\" ' Group 1f!1. The leve ls ofblood pr essure represent mean ± Sf). 

Gr oups Blood pr essure (mmlIg) P values 
HT (A )* HT I , B )* HT2 (C)* A-B A-C s-C 

I (n:6) 99 .8 :i:: 10.8 IO(' . ~ = 9.8 102.2 ± 3.2 NS NS NS 
II (n:7) 113.6 ±5.7 1-~ .- = 9 . 9 160.9 ±8.7 0 .000 0.000 0.039 
lII(n :8) 104 . I ± 9.4 162..3=·U 117.5 = 9.9 0.000 0.01 1 0.000 

'\5 Not significant (p>O.05). 
*HT - Before hypertension induction, HTI - after 11\ penens.on ; ~ _L ~ : : 0 r. . HT:- Mad honey treated hypertensive rats. 

Table II: Compariso n ofheart rate levels otrats ill groups 1. ff and Iff 
(see Table l fo r exp lanation ofabbreviations .. The levels otheart rate represent mean ± SO. 

Groups Heart Rate (beats/min) P values 
HT(A) HTI (8 ) H T~ «: I :\-8 A-C B-C 

I (n :6) 441 .3 ±22.9 
II (n:7) 452 .7 ± 6 J.5 
lII (n :8) 4 11.5 ± 28 .7 

NS: Not significant (p>O.05). 

DISCUSSION 

Mos t of the studies found in Iite rature, focus on 
the toxic effect of ' mad hon ey ' . Gnat et al. reported 
that the major toxic effects of high doses of ' mad 
honey ' (1 and 5 g/kg i.p.) in rats we re dose
depend ent hypotension , s inus bradycard ia and respi
ratory depr ession . Bradycardia and hypot ension are 
also the character istic effects of 'mad honey' in hu
mans. Since the extract was not bradycardi c in vago 
tom ised anima ls, Gnat et al. asserted that the g ra
yanotox ins in ' mad hon ey' affect the ce ntral nervou s 
system and its ca rdio depressant effect is thought to 
be med iated via stimulat ion of the vag us nerve (8,9). 
In anot her study, the same gro up report ed that atro 
pine sulfate imp roved ' mad hon ey ' induced brady
cardia and bradypn ea , while AF -DX 116, which is a 
selective Mj-mu scarini c recept or antago nist , re
stored only the heart rate. These find ing suggest that 
Mr muscarin ic rece ptors are involved in the ca rd io
toxicity of graya notoxins (10) . 

In th is study, we found that 'm ad hone y ' 
caused sig nifica nt decreases in blood pressur e and 
heart rate in L-NAME induced hypertensive rats in a 
dose dep endent mann er. We believe that these ef
fects may be due to the g raya notox ins in ' mad 
honey '. ' Mad honey ' is traditi on ally used as alte rna 
tive medic ine by Eastern Black Sea peopl e and in 
low doses is reco mme nded for the cure o f diseases 
such as hypertension and d iabetes mell itus. The in
ges t ion o f grayanotox ins through the use of leaves, 
flowers and nectar of Rhodod endrons in tea or ciga
rettes is a lso used for the re lief of arthrit is (8). 

NS 
0 .046 
0.00 1 

With gro wi ng concern s ove r the potent ial toxic 
effects of over use of pharmaco logical drugs, the use 
of alternat ive natural medic ines has been ga ining 
prom inence. In thi s regard the positive effects of low 
doses of ' mad hon ey ' on hypert ension are of impor
tance. 

We believe that the prelim inary resu lts reported 
in our study wi ll encourage future studies on the use 
of ' mad hon ey ' as an alternative therapy. The bene
fic ial use of sma ll doses of ' mad hon ey ' is a testa
me nt for the proverb "A ll medi cines are po ison s; the 
difference between them is only their doses" . Fur
ther studies are needed to determine the contents, 
eva luate the beneficial dosage and cla rify the exact 
mechanism of the effec ts of ' mad hon ey ' on hyper
ten sion . 
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