
Honey depots phagocytosis in vitro…                                                                                                  Shehab Ahmed Lafi, et al. 
 

                                                                                              Anb Med J Vol.10  No.1  Mar. 2012; 13-17 

Background and Objectives: Honey is an important unique food product containing 
bioactive compounds derived from bees and plants.  The medicinal properties of honey 
were known since ancients, it was mentioned by different nations and cultures and there 
is renewed interest  in honey therapeutics .   This study aimed to show the effect of honey 
on phagocytic activity in vitro. 
Methods: The phagocytic activity of isolated human  neutrophils was studied in vitro 
using Nitro Blue Tetrazolium test (NBT ). These cells were exposed to different 
concentrations of crude Eucalyptus local Iraqi honey (0%,  5%, 10%, and 15% honey 
concentrations in normal saline)  for 15 minutes at 37C  before challenging with yeast 
cells .   
Results: It was found that, 70%  of tested cells showed positive NBT on exposure to  5% 
honey  and 85% on exposure to  10% honey  . While cells incubated with 15% honey 
showed 20% positive reaction  which was less than the control group results.   
Within the control treatments , cells were not exposed  to honey concentrations  and 55% 
of cells were showing  positive NBT.  
Conclusion: The study concluded that honey prexposure of Neutrophils  can depot or 
increase phagocytic activity of isolated Neutrophils at certain concentrations in vitro. 
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Abstract:  
 

                
Introduction: 

oney is an important unique food 
product containing bioactive 

compounds derived from Apis types bees 
and plants 1  . 

The medicinal properties of honey 
were known since ancients, it was 
mentioned by different cultures as 
Mesopotamians, Egyptians Indians as well 
as Europeans 2.  It was mentioned by the 
Holy Quran as an important food with 
therapeutic benefits.  

The specific structure of honey 
batch depends on the plant food available 
to the bees 1, 3, regarding honey chemical 
structure, it consists of 82.4% 
carbohydrates, water 17.1% and the rest 
are proteins, enzymes, vitamins and trace 
elements.  

About 95% of solid materials are 
carbohydrates, sugars resembled mainly by 
fructose, glucose and maltose 1, 4. 
 

 
Honey medicinal benefits and 

effects against infections were evidenced 
by reports appeared in literatures. Honey 
had been proved effective in the treatment 
of wounds, burns as well as septicemic 
diseases 5,6,7,8,9,10.  There is renewed 
interest in honey medicinal and 
therapeutics so this study is devoted to 
show the effect of Iraqi local natural honey 
on phagocytic activity In vitro. 
 
Materials and Methods: 

The phagocytic activity of human 
phagocytic cells was studied in vitro using 
Nitro Blue Tetrazolium (NBT) test. Human 
neutrophils were isolated from peripheral 
blood specimens. 
Neutrophils isolation: 

Neutrophils were isolated from 
blood specimens following method of 
Fernandez-Botran and Vetrica (2000)11 as 
mentioned below: 
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Five ml of blood in EDTA were 
mixed with an equal volume of 3% 
Dextran solution in normal saline. Then the 
mixtures were shacked gently and left at 
room temperature for 20 minutes. 

Centrifugation for 5 minutes at 
1500 rpm. the supernatant was discarded 
and the pellet was suspended in sterile  
normal saline equal to the starting volume 
of blood .This suspension was transferred 
into centrifuge tube and carefully 
underlying with 3 ml of Ficoll solution( 
Falcon ) 1.090 gr. / ml. gravity with clean 
and sterile syringe and centrifuged at 
2000rpm at room temperature for 40 min.  
Aspirate both the top saline and Ficoll 
layers leaving the neutrophil pellets. 

Contaminating RBCs were lysed by 
resuspension the cell pellet in 4.5 ml of ice 
cold water for 30 seconds and immediately 
tonicity was equilibrated with sterile Hanks 
balanced saline.  Neutrophils pellet was 
prepared from this suspension by 
centrifugation at 2000rpm for 15 minutes. 
Phagocytic activity test: 

The phagocytic activity of human 
isolated neutrophil cells were studied in 
vitro using Nitro Blue Tetrazolium (NBT) 
test following the method of (11 Fernandez-
Botran and Vetrica 2000,  12 Khalifa et al 
1984 ). 

One thousand (1000 )   human 
neutrophils were transferred  and  to each 
one ( 1) ml ,  local Natural Iraqi Honey 
saline suspension ( 0% ,  5% , 10% and 
20% ) solutions separately  and incubated 
for 15 minutes at 37 c for each treatment. 

Yeast cells suspension, prepared by 
mixing of 0.5 grams of baking yeast 
granules (Local Market) in 10 ml dextrose 
saline and incubated at 37C    for 5 minutes 
to induce yeast cell multiplication. Yeast 
cells multiplication was ceased soon by 
next incubation at 60 C for 30 minutes.  

 
 
 
 
 
 
 

 Nitroblue Tetrazolium dye solution 
was prepared by dissolving 0.2 grams of 
this dye in 100 ml of sterile phosphate 
buffer saline, solution showed yellow clear 
color after complete dissolving. Equal 
volumes from cell suspension, dye solution 
and yeast cell suspension were mixed 
gently and kept at 37 C for 15 minutes .    

Examination of a drop from this  
mixture on a dry clean slide, making smear 
with air drying and examination   under 
light microscope using high power to count 
the activated versus non activated 
neutrophils through observation of blue 
colored Formazan granules in active cells.  
The same test was done for each treatment 
10 times.  The control test, cells were 
treated with 0% honey suspension. 

Data were analyzed using SPSS 
program. 
  
Results: 

Activated Neutrophils showed clear 
formazan formation and converts to purple 
color, which is an indicator for active 
phagocytosis due to reduction of NBT dye 
by neutrophilic oxidase (Fig-1A, B) 
Neutrophils treated with (10%) honey 
saline showed the highest rate (85%) of 
activation followed by cells treated with 
5% honey saline, (70%) of cells showed 
positive NBT test. 

While cells incubated with 15% 
honey saline showed 20% Activation rate 
which was less than control group 
treatment, 20% of cells were showing 
positive NBT test results and majority of 
cells were showing shrinkage ( p  <  0,05 ). 

Within control group treatments 
(cells were not exposed to honey 
concentrations) 55% of cells showed 
positive NBT(Fig-2). 
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Figure -1-ANitroblue Tetrazolium (NBT), yellow NBT is converted to purple-blue formazan 

in activated phagocytic cell. 
 
 
 
 
 
 
 
 
 
 
Figure -1-B Nitroblue Tetrazolium (NBT), yellow NBT is converted to purple-blue Formazan 

in activated phagocytic cell. 
 
 
           
 
 
 
 
 
 
 
 
 
 
 

Figure -2  Rate of active cells ( Positive NBT ) 
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Discussion: 
The antimicrobial activity and other 

medicinal applications of natural honey 
were studied by many researchers. 
5,6,7,8,9,10,13.    

Few studies were done on Iraqi 
natural honey, the last one involved with 
antibacterial effect of two local Iraqi 
honey types on induced bacterial skin 
infections in rabbits  14 .   In this study we 
found that incubation of isolated human 
neutrophils with Natural local                               
(Eucalyptus) honey suspension 5% and 
10%incresed phagocytic activity of these 
cells 70%, 85% respectively. 

Ratio of cells showed positive NBT 
test ( containing blue Formazan granules ) 
which was more in cells exposed to honey 
solution 10% and5%. This was might be 
due  to the increased energetic activity of 
neutrophils through high energy molecules 
found in honey as mentioned by   15,16 ,who 
found that natural honey types from 
different sources like Jungle African honey 
increase Neutrophils  activity ( Miki et al 
2009 )15 .  While Chipolus  ( 2009)16  in his 
study on  Manuka  Newzeland natural 
honey type  found  a significant boost to 
immune system in adult rats through 
increase of phagocytosis by neutrophils.  
The same thing was observed by  
(Abuharfeil et al  1999 )17. 

Induced phagocytic activity was 
due to immune modulation of involved 
cells 18 ,  as well as the direct chemotactic  
effect of honey on phagocytic  cells  15  
who found that neutrophils chemotaxis was 
due to a chemical component in  jungle 
natural honey known as Mw 2G1 15. 
Other studies found that intake of natural 
honey activates antibody formation by T 
and B cells and potentiates phagocytosis 
17.  In addition to that honey causes white 
blood cells provocation to produce 
interleukin-1, interleukin- 4 and tumor 
necrosis factor that   has strong 
antimicrobial effects 8,19.  
 
 
 
 
 

 
 

We can conclude from this study 
that natural honey plays a role in 
recruitment of neurtophils and depot 
phagocytic activation of cells through 
chemotaxtic   energetic way activation.   
We recommend other studies on other immune 
mediated cells and immune mediators in vivo, 
particularly cytokines and their release in the 
host body related to honey consumption.  
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