
206

Personal non-commercial use only. EJH copyright © 2021. All rights served                                                                   DOI: 10.21608/ejh.2020.24761.1254

Original 
Article 

The Protective Role of Green Tea Against Ethanol-mediated Bone 
Alterations in Adult Male Rabbits: Biochemical, Histological and 
Morphometrical Study

Hazim A. Wahab1,2,  Ramadan A. Eldamhogy1, Nehal S. El-Moukhdem3 and 
Mohammed Abdel-Gabbar4 

1 Department of Histology, Faculty of Medicine, Menofiya University, Shebin Elkom, Egypt

2 Department of Histology, College of Medicine, Aljouf University (CM-AU), Saudi Arabia

3Department of Clinical pathology, CM-AU, Sakaka, Saudi Arabia

4Department of Biochemistry, Faculty of science,  Beni-Suef University, Beni-Suef, Egypt.

ABSTRACT
Background: Chronic alcohol abuse is a widespread clinical disorder. It leads to bone alterations, mainly osteoporosis. Next 
to water, tea (green or black) is the most widely consumed beverage in the world. Bone mineral density is affected by several 
compounds contained in tea extracts.
Aim of the Work:  Our work aimed to investigate the effects of alcohol on adult male rabbit's compact bone and the possible 
protective effect of green tea extract. (GTE) 
Material and Methods: Twenty-four young adult male rabbits were used. They were divided into equal 4 groups: normal 
control, green tea, ethanol (EtOH)  and  EtOH  – green tea. After 120 days of treatment, all animals were anaesthetized and 
sacrificed. Blood ethanol and serum ionized calcium (iCa), phosphorus (P) and alkaline phosphatase (ALP) levels were 
estimated. Serum creatinine, alanine aminotransferase (ALT) and  aspartate aminotransferase (AST) activities were estimated 
to determine renal and hepatic integrity. Femurs of each rabbit were processed for histological and morphometrical study.
Results: Chronic alcohol ingestion resulted in a non_significant decrease in serum iCa level and a significant decrease in 
serum ALP activity. EtOH -treated rabbits did not differ from the controls in mean serum levels of ALT, AST, creatinine or 
phosphorus. Bone sections from EtOH- treated rabbits revealed multiple areas of degeneration in the thin cartilaginous plate. 
The trabeculae were thinner, shorter and fewer than those from controls. There was a significant decrease in osteoblast surface 
and a significant increase in osteoclast surface. Green tea supplementation resulted in marked improving of  biochemical, 
histological and all histomorphometric parameters under investigation.
Conclusion: From the foregoing, dangerous effects of alcohol on the bone became clear. So it is better to restrict its 
consumption.  Natural products as green tea are able to protect against bone deterioration.
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INTRODUCTION                                                                         

Alcohol is largely consumed in the world. Heavy 
alcohol consumption has harmful effects on the brain, 
liver and muscloskeletal system[1]. Alcohol consumption  
markedly increases the risk of osteoporosis, fractures[2] and 
complications in fracture healing[3,4] mediated apparently 
via direct effect of alcohol on the bone[5] or indirect 
effects via altering vitamin D3 and calcium regulating 
hormones[6,7].

Moderate alcoholic beverages consumption in humans 
may reduce bone turnover and potentially have harmful 
effects on the skeleton[8]. Epidemiological studies of 
alcohol abuse and human bone health indicate that chronic 
heavy alcohol abuse, particularly in young adults, can affect 
bone health and may increase the risk of development of 
osteoporosis. Further, research indicates that the effects of 
heavy alcohol consumption on bone cannot be reversed[9].

Studies on the effects of alcohol on bone have 
demonstrated  inhibition of bone growth, reduced mineral 
density[10] and reduced bone strength[11]. The skeletal 
changes resulted from ethanol consumption seem to 
be independent of liver deterioration or calciotropic 
hormone levels, and there is much reasoning that ethanol 
acts directly on osteoblastic activity[9]. Prenatal ethanol 
exposure can retard both fetal and postnatal bone growth 
and can increase the risk of osteoporosis later in life[12]. 

Tea is one of the most widespread drinks in the 
world[13,14]. Depending on the reproducing process, teas can 
be categorized into three major divisions: ‘non-fermented’ 
green tea; ‘semi-fermented’ oolong tea and ‘fermented’ red 
and black teas[15]. Green tea is deemed to be a remarkable 
dietary source of polyphenols, mainly flavonoids. 
Catechins are the main flavonoids present in green tea[16].
Catechins are more abundant in green tea rather than black 
or oolong teas and have strong antioxidants potentials[13].

Many studies suggest a substantial impact of green tea 
intake on bone density, cognitive functions, dental health 
and renal calculi[15,16]. Recently, a possible relation between 
tea consumption and osteoporosis has been proposed[17-19]. 

Accordingly, we planned this study to investigate the 
effects of ethanol on adult male rabbit's compact bone and 
the possible protective effect of green tea extract based on 
biochemical, histological and morphometrical study.

MATERIAL AND METHODS                                             

Chemicals and Assay Kits
Ethyl alcohol 95% and all high reagent grade chemicals 

and diagnostic kits which were of high grade level, were 
purchased  from Sigma-Aldrich (St. Louis, MO, USA). 
Green tea (Camellia sinensis) produced by Shanghai Tea 
Import and Export Corporation, China, was also used in the 
study. GTE was made by drenching green tea powder (15 
gm) in a liter of boiling water for 5 minutes. The solution 
was filtered to get GTE, 1.5%[20]. This solution was given 
to rabbits as the only source of drink. 

Animals
Twenty four young adult male New Zealand White 

rabbits, 3 month -old, weighing 2 – 2.4 kg were used in the 
study that was accepted by the Institutional Animal Care 
and Use Committee of Menoufyia University. Throughout 
the experiment, animals were housed in-groups in separate 
cages in an adequate temperature and ventilation and 
allowed standard chow and drink ad-libitum.

Experimental design
After one-week adaptation period, animals were 

randomly divided into four equal groups:

Group I (Control group), received distilled water.

Group II (Green tea treated group), received green tea 
extract (1.5%) as the only source of drinking water.

Group III (Ethanol-treated group), received ethanol 
orally 5 g/kg/day, 20% w/v using gastric tube, being 
weekly adjusted after weighting the rabbits[21].

Group IV (Ethanol and green tea cotreated group), 
received ethanol orally 5 g/kg/day, 20% w/v and green tea 
extract (1.5%) as the only source of drinking water. 

Duration time
The experiment continued for 120 days.

Sample Collection, sectioning and staining
Twenty-four hours after the last dose, rabbits were 

anaesthetized by ether and blood samples were obtained 
from orbital venous plexuses by capillary tubes. Samples 
were measured immediately for ethanol levels. Sera were 
separated and frozen at –20°C till further biochemical 
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measurements then animals were sacrificed and dissected. 
Femurs of both sides were removed by disarticulation at the 
knee and hip joints. The soft tissues were dissected away, and 
the femurs were fixed in 10% phosphate-buffered formalin 
for 24 hours, decalcified in 14% EDTA[22]. The specimens 
were paraffin-embedded and cut into 5-µM longitudinal 
and cross sections from middle of femurs for staining with 
hematoxylin and eosin (H&E) for routine histological 
study[23], periodic acid-Schiff (PAS) for glycoproteins and 
Alcian blue (1% Alcian blue in 3% acetic acid, pH 2.5) 
for acid mucopolysaccharides, Masson's Trichrome (MT), 
for demonstration of mineralized and unmineralized bone 
matrix in the bony trabeculae[22].

Biochemical measurements
Blood ethanol levels were estimated by measuring the 

ability of alcohol dehydrogenase to form acetaldehyde from 
blood samples as adviced by the producer (Alcohol Level 
Kit; Sigma Chemical Co., St. Louis, Missouri, USA). As 
ethanol has a volatile nature, specimens were kept capped 
at all times to avoid evaporation[24].

Blood ionized calcium (iCa) was measured using the 
I-Stat Clinical Analyzer, its performance is not affected by 
ethanol[25].

Serum alkaline phosphatase (ALP), phosphorus 
(P), creatinine, alanine aminotransferase (ALT) and  
aspartate aminotransferase (AST) levels were measured 
automatically by Integra 800 auto-analyzer, Liver Institute, 
Menoufia University.  

Histomorphometry
Histomorphometry  was  done  using  Leica  Qwin 500 

image analyzer computer system (England). The system was 
adjusted to convert the pixels  into  micrometers. Sections 
stained with H&E were used to determine trabecular 
thickness, separation, and number at metaphyseal end of 
decalcified sections of femurs of all groups magnified at 
40 x. From each specimen 10 fields were measured. Using 
the color detect, the bone trabeculae were covered by a red 
binary color (Figure 1).

Fig. 1: Bone trabeculae, binary image. (H&E X 40).

Sections were used to determine total surface of bone 
(BS), osteoblast surface and osteoclast surface magnified 

at 100 x.  Raw  data  were  exported to an excel sheet 
and derived indices of osteoblast surface (Ob.S/BS), which 
represents the percentage of the surface  of  bone  covered  
with osteoblasts  and osteoclast  surface (Os.C/BS),  which 
represents the percentage of the surface of bone  covered 
with osteoclasts were calculated[21].

Statistical analysis
Data analyses was done using one-way analysis 

of variance (ANOVA) using the Tukey post hoc test 
comparing different groups with the controls. Results were 
expressed as mean ± SD. Statistical significance was set at 
P value < 0.05. SPSS for Windows (version 16, Chicago, 
IL, USA) 26 was used in data analysis.

RESULTS                                                                                    

Biochemical results
EtOH administration resulted in a non_significant 

decrease in serum level of ionized calcium and a 
significant decrease in ALP compared to control and GT- 
treated groups (p <0.05)  with  non_significant differences 
amongst groups I and II . However, supplementation with 
green tea extract in group IV significantly improved ALP 
activity (p <0.05).   

Ethanol-treated rabbits did not differ from the controls 
or GT- treated groups regarding to serum levels of 
phosphorus and creatinine and activities of ALT and AST 
(Table 1).

Histological and Histochemical results

(A) Hematoxylin and Eosin-Stained sections
Longitudinal sections in the lower femoral epiphyseal 

plate of both control and G.T treated animals showed 
different stages of bone growth: resting cartilage , 
proliferation , hypertrophy and calcification  zones                          
(Figure 2). Bony trabeculae were long and thick (Figure 3). 

Sections of ethanol treated rabbits revealed thinning 
of the cartilaginous plate with apparent decrease in 
proliferative and hypertrophic zone. Multiple areas 
of degeneration affecting the  proliferating zone. The 
developing trabeculae were shorter, thinner and fewer in 
number than those from control rabbits (Figure 4). 

Sections of of group IV, which received ethanol and GT 
showed that metaphyseal trabeculae became moderate in 
length, width and number with little areas of degeneration in 
the epiphyseal plate. The basophilic calcified cartilagenous 
matrix are well noticed (Figure 5). 

Sections of ethanol treated animals showed many 
osteoclasts in osteolytic cavities. The cells were large, 
multinucleated, cytoplasm was foamy having many 
vesicles , brush borders were seen near-by eroded thinned 
parts of bone (Figure 6).

Transverse section in the diaphysis of the femur of 
control animals showed many osteons with normal bony 
architecture (Figure 7) that was lost after ethanol treatment 
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with appearance of separated cement lines and multiple 
osteoporotic cavities (Figure 8). 

(B) Alcian Blue (A B) –Stained sections
Sections of control and G.T treated animals showed 

dense blue-colored matrix (normal distribution of acid 
mucopolysaccharides of the matrix) (Figure 9).

There was slight reaction after treatment with ethanol, 
the matrix of the resting zone appeared turquoise-blue 
(Figure 10). Sections of group IV showed moderate 
reaction (Figure 11).

(C) Periodic acid Schiff’s reaction (PAS) –Stained 
sections

Sections of control and G.T treated animals 
showed moderate reaction of the matrix, the cytoplasm 
of proliferating and hypertrophied chondrocytes 
showed strong to moderate reaction; the metaphyseal 
bone exhibited a strong reaction (Figure 12).                                                                                                                                             
Sections of ethanol treated animals showed mild to 
moderate reaction of the matrix, chondrocytes and the 
metaphyseal bone (Figure 13).

(D) Masson’s Trichrome (MT)-Stained sections
Examinationof Masson's trichrome-stained longitudinal 

sections at the metaphyseal ends of femurs of control rabbits 
revealed that, bony trabeculae were formed mainly of red 
staining mineralized matrix and few areas of blue staning 
unmineralized matrix (osteoid) (Figure 14). Sections of 
ethanol treated animals showed that, the bony trabeculae 
were formed mainly of unmineralized bone matrix with 
few areas of mineralized matrix (Figures 15,16). Sections 
of group IV revealed  more improvement in mineralization 
of bone matrix (Figure 17).

Morphometric Results 
In comparison  to control and GT- treated groups, there 

was a significant decrease in thickness and number of bone 
trabeculae, a significant increase in trabecular separation  
in addition to  a significant decrease in osteoblast surface 
(Ob.S/BS) and a significant increase in  osteoclast surface 
(Oc.S/BS) in  ethanol treated rabbits (p <0.05). Green 
tea supplementation in group IV resulted in significant 
improvement in all histomorphometric parameters under 
investigation (p <0.05).  (Table 2 and Diagram 1)

Fig. 2: A photomicrograph of a longitudinal section (LS) in the lower 
femoral epiphyseal plate from a control rabbit showing different zones of 
bone growth: resting cartilage (R), proliferation (P), hypertrophy (H), and 
calcification (C). (H&E X 100).

Fig. 3: A photomicrograph of LS in the lower femoral epiphyseal plate 
of a control rabbit showing long and thick bony trabeculae (T). (H&E X 
100).

Fig. 4: A photomicrograph of LS in the lower femoral epiphyseal plate 
from ethanol-treated group (group III) showing thinned cartilaginous plate 
with apparent decrease in proliferative and hypertrophic zone. Notice: 
multiple foci of degeneration affecting the proliferative zone (stars). The 
developing trabeculae are short, thin and few in number (arrows). (H&E 
X 100).

Fig. 5: A photomicrograph of LS in the lower femoral epiphyseal plate 
of an ethanol and green tea group (group IV) showing that metaphyseal 
trabeculae are moderate in length, width and number (arrows). Little foci 
of degeneration in the epiphyseal plate (stars). Notice: The basophilic 
calcified cartilagenous matrix. (H&E X 100).
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Fig. 6: A photomicrograph of LS in the shaft of the femur from group 
III showing many osteoclasts in osteolytic cavities (arrows). The cells 
are large, multinucleated, their cytoplasm is foamy having many vesicles, 
their brush borders are seen near-by eroded thinned parts of bone. (H&E 
X 400).

Fig. 7: A photomicrograph of a transverse section (TS) in the diaphysis 
of the femur of a control rabbit showing many osteons, the center of each 
is Haversin canal (green arrows). Notice: smooth endosteum (red arrows) 
and periosteum (blue arrows) (H&E X 100).

Fig. 8: A photomicrograph of TS in the diaphysis of the femur from group 
III showing loss of the normal architecture with separated cement lines 
(stars) and multiple osteoporotic cavities (arrows). (H&E X 100).

Fig. 9: A photomicrograph of LS in the lower femoral epiphyseal plate of 
a control rabbit showing dense blue-colored matrix (normal distribution 
of acid mucopolysaccharides of the matrix) and different zones of bone 
growth. (AB X 100).

Fig. 10: A photomicrograph of LS in the lower femoral epiphyseal plate 
from group III showing multiple foci of degeneration (D) affecting the 
proliferating zone of the thinned cartilaginous plate. The developing 
trabeculae are short, thin and distorted (arrows). Note the matrix of the 
resting zone appears turquoise-blue (stars). (A B X 100).

Fig. 11: A photomicrograph of LS in the lower femoral epiphyseal plate 
from group IV showing that metaphyseal trabeculae became moderate in 
length, width and number. Little foci of degeneration in the epiphyseal 
plate. Alcianophilia is moderate. (A B X 100).
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Fig. 12: A photomicrograph of LS in the lower femoral epiphyseal plate  of 
a control rabbit showing moderate reaction of the matrix, the cytoplasm of 
proliferating and hypertrophied chondrocytes showed strong to moderate 
reaction; the metaphyseal bone exhibited a strong reaction. (PAS X 100).

Fig. 13: A photomicrograph of LS in the lower femoral epiphyseal 
plate from group III showing mild to moderate reaction of the matrix, 
chondrocytes and the metaphyseal bone. (PAS X 100).

Fig. 14: A photomicrograph of LS in the lower femoral epiphyseal plate 
of a control rabbits showing that, bony trabeculae were formed mainly 
of red staining mineralized matrix (M) and few areas of blue staning 
unmineralized matrix (osteoid) (U). (M.T X 100).

Fig. 15: A photomicrograph of LS in the lower femoral epiphyseal plate 
from group III showing that the bony trabeculae were formed mainly of 
unmineralized bone matrix (U) with few areas of mineralized matrix. 
(M.T X 100).

Fig. 16: A photomicrograph of TS in the diaphysis of the femur from 
group III showing that bone matrix is mainly unmineralized (U). (M.T 
X 100).

Fig. 17: A photomicrograph of TS in the diaphysis of the femur from 
group IV showing some areas of mineralization in bone matrix (stars). 
(M.T X 100).
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DISCUSSION                                                                                

Chronic alcohol consumption decreases bone mass, 
inhibits differentiation and function of osteoblasts , 
increases incidence of fracture and delays its healing[26,27]. 
It can result in osteopenia[28,29] and osteoporosis[9,30]. This 
study was performed to investigate the hazardous effects of 
ethanol on bone and the possible ameliorating role of GTE.  

The results from our study demonstrate that chronic 
alcohol consumption resulted in an insignificant decrease in 
serum ionized calcium and a significant decrease in serum 

Table 1: Values of biochemical parameters in the different studied groups

iCa (mmol/L) P (mmol/L) ALP (mmol/L) ALT (U/L) AST (U/L) Creatinine (μmol/L)

Control  (G I)  2.65 ± 0.14 2.23 ± 0.07 1.53 ± 0.06 38 ± 4 44 ± 7 62 ± 7

GT (GII) 2.60 ± 0.06 2.34 ± 0.11 1.60 ± 0.05 36 ± 4 42 ± 7 58 ± 6

EtOH (GIII) 2.50 ± 0.09 2.18 ± 0.06 1.07 ± 0.03a,b 41± 5 48 ± 8 60 ± 7

EtOH + GT (GIV) 2.57 ± 0.04 2.21 ± 0.05 1.48 ± 0.07c 39 ± 4 43 ± 6 63 ± 8

GT, green tea group ; EtOH, ethanol-treated group ; EtOH + GT, ethanol and green tea cotreated group. iCa, ionized calcium ; P, phosphorus ; ALP, alkaline 
phosphatase ; ALT, alanine aminotransferase; AST aspartate aminotransferase. 
Data are means ± SD (n= 6 for each group). Significance at p < 0.05. a = vs. control,    b = vs. GT-treated group, c = vs. EtOH-treated group.

Table 2: Morphometric values for bone structure, formation and resorption indices in all experimental groups

Tb.Th Tb.Sp Tb.N Ob.S /BS Oc.S /BS

Control  (G I)  58.84± 4.26 285.87± 18.08 4.11 ± 0.13 8.13 ± 0.17 2.23± 0.12

GT (GII) 56.29± 5.40 294.26± 18.76 3.87 ± 0.17 8.04 ± 0.16 2.11± 0.13

EtOH (GIII) 38.80± 6.25a,b 347.74± 15.65a,b 3.58 ± 0.29a,b 5.24 ± 0.16a,b 3.93± 0.15a,b

EtOH + GT (GIV) 52.81± 5.19c 273.88± 17.33c 3.8 ± 0.15c 7.78 ± 0.39c 2.30± 0.21c

Tb.Th, thickness of trabeculae in micrometers; Tb.Sp, trabecular separation in micrometers ; Tb.N, number  of trabeculae /mm; Ob.S/BS, osteoblast surface 
per bone surface ; Oc.S/BS,  osteoclast surface per bone surface.
Data are mean ± SD (n= 6 for each group). Significance at p < 0.05. a = vs. control,    b = vs. GT-treated group, c = vs. EtOH-treated group.
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alkaline phosphatase. These results are partially compatible 
with the other remarks that chronic alcohol abusers have 
low plasma levels of calcium[25,31]. Hypocalcemia in 
chronic alcohol abusers is due to hypomagnesaemia which 
was found in 30% of patients by lowering renal tubular 
reabsorption. Hypomagnesaemia leads to inhibition of 
parathyroid hormone secretion, parathyroid hormone 
resistance and vitamin D suppression and consequently, 
causing hypocalcaemia[31]. 

In accordance with the present work, many studies 
revealed that serum activity of alkaline phosphatase 
in chronic alcohol abusers was decreased[32]. This was 
explained by depression of bone formation after alcohol 
ingestion[33]. Our results, also, revealed the occurrence 
of insignificant change in the level of serum phosphorus 
which in agreement with previous studies such as[34]. On the 
same side, serum activities of ALT and AST, and creatinine 
level in Ethanol-treated rabbits did not differ from those of 
the controls indicating that ethanol administration did not 
result in hepatic or renal damage which can affect the bone.

The biochemical findings are assured from 
histopathological changes noticed in the current study 
which revealed that longitudinal sections in the lower 
femoral epiphyseal plates of ethanol treated animals 
showed multiple areas of degeneration at the proliferating 
and hypertrophied zones of the thinned cartilaginous plate. 
These findings are consistent with other studies which 
showed slight epiphyseal growth and proliferation of 
chondrocytes, which are important in bone development[35]. 
These cells will deposit extracellular matrix that will be 
invaded by osteoblasts to form new bone, resulting in 
arrest of longitudinal growth of bone[36]. 

The developing trabeculae were thinner, shorter and 
fewer in number in comparison to those from control 
rabbits. These results coincide with our morphometric 
measurements that showed significant decrease in thickness 
and number of bone trabeculae and significant increase in 
trabecular separation. Such findings pass in hand with the 
result of SEM of the distal end of the femur which showed 
that the bone trabeculae from ethanol-treated rabbits were 
thinner than those from controls[37]. High levels of alcohol 
consumption can result in trabecular thinning due to 
imbalance between bone formation and resorption[8].

The mechanism that alcohol consumption increases 
osteoporosis, bone fractures and inhibits its repair remains 
indistinct[38]. However, alcohol enhances osteoporosis 
by modulation of  the production and resorption arms of 
bone remodeling[39]. Ethanol incited osteopenia is due 
to an immediate impact of ethanol on bone cells and a 
backhanded impact through mineral-managing hormones 
as parathyroid hormone, calcitonin and nutrient D 
metabolites[8].

Moreover, alcohol –incited  bone loss in rats is 
mainly due to activation of osteoclasts[28]. However, there 
was no significant difference in femoral osteoclasts in                        
EtOH-treated hamsters  compared with controls[37]. Our 

study demonstrates that ethanol induces bone resorption 
as evidenced by the presence of many osteoclasts and 
multiple resorption cavities in sections of ethanol treated 
animals. Also, in histomorphometric results there was 
significant increase in Oc.S/BS and in Tb.Sp. Then again; 
there was noteworthy lessening in Tb.Th and number in 
the ethanol treated rabbits. These results are consistent 
with the  morphometric study which showed increase in 
resorptive surface and number of osteoclasts in alcohol 
abusers. In addition, there was decreased trabecular width, 
increased their  spacing and increased osteoclast surface in 
femurs of EtOH- treated animals[39]. 

Ethanol-initiated osteopenia results mostly from 
diminished bone formation as opposed to enhanced 
bone resorption[9,29]. Alcohol consumption suppresses the 
function of osteoblasts, as evidenced by low serum level 
of osteocalcin and it causes osteocytes apoptosis[40], and 
decrease several osteoblastic parameters[39]. These findings 
pass in line with our results as there was significant decrease 
in Ob.S/BS. Alcohol alters osteoblast gene expression 
and matrix synthesis[41]. Persistent alcohol utilization 
inhibits differentiation of osteoblasts from bone marrow 
cells into and enhances adipogenesis[29,32]. Moreover, 
ethanol consumption may have harmful impacts on bone 
vasculature. It inhibits angiogenesis which is compulsory 
for bone formation and it cause deposition of triglycerides 
and cholesterol in blood vessles[42,43]. Alcohol consumption 
increase calcitonin level[44] and decrease leptin hormone 
which has anabolic effect on bone[45].

In our study, Alcian blue stained sections of control and 
green tea treated rabbits showed dense blue colored matrix 
owing to normal distribution of acid mucopolysaccharide, 
while ethanol treated animals showed deceased 
alcianophilia which could be due to degenerative changes 
in the proliferating zone of the cartilaginous plates. 
Alcianophilia was improved in protected animals.

PAS staining of sections from ethanol treated rabbits 
indicated decreased PAS reaction of   matrix, chondrocytes 
and the metaphyseal bone due to decrease neutral 
mucopolysaccharides and glycoproteins content in new 
bone and calcifying cartilage and decrease glycogen in 
some early osteoblasts.

Masson's Trichrome-stained sections of ethanol treated 
rabbits showed that bony trabeculae were formed mostly of 
unmineralized bone matrix with few areas of mineralized 
matrix. This was attributed to depression of bone formation 
activity after alcohol exposure. Direct inhibitory impacts 
of ethanol on osteoblast proliferation have been accounted 
for in vivo and in vitro[46] Using Masson's Trichrome 
stain, experimental studies revealed that old mineralized  
trabecular  bone  and  new unmineralized  bone were 
stained red and blue, respectively[47].

In the present study on the possible protective role 
of green tea on bone, the biochemical, histological 
and morphometrical results showed improved picture 
than that of ethanol treated rabbits. The next studies 
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judged the present results. Green tea enhances bone 
health through diminishing oxidative stress, enhancing 
antioxidant enzymes activity  and diminishing expression 
of  proinflammatory mediators[48,49] It was reported 
that Oxidative stress leads to enhancing osteoblast and 
osteocyte apoptosis and diminishing differentiation of 
osteoblasts[50,51]. Reactive oxygen species (ROS) are 
associated with the procedure of  bone resorption with an 
immediate involvement of osteoclast-generated superoxide 
to bone debasement. Also, oxidative stress enhances 
osteoclastic functions and differentiation[52].

It worth mention that a study indicated that catechin 
caused an important enhancement of osteoblastic existence 
and proliferation in addition to a reduction in osteoblastic 
apoptosis. Epigallocatechin gallate (EGCG), a type of 
catechin can enhance osteoblastogenesis via a mechanism 
mediated by the vascular endothelial growth factor[53].

Additionally, a study revealed that catechin suppressed 
the advancement of bone resorption[54]. Furthermore, 
different investigations have shown that EGCG 
significantly inhibited osteoclastic differentiation and 
functions[55,56] and increased their apoptosis[57].

GT enhances osteoclastic apoptosis through caspase 
activation-dependent mechanisms[58]. On a similar 
side, EGCG can inhibit bone resorption by suppressing 
IL-6 creation by osteoblasts whereby IL-6 stimulates 
osteoclastogenesis and bone resorption[59].

The main organic component of the bone matrix is 
collagen. Degradation of collagen by  collagenase is an 
important step in bone resorption[60]. So, increased collagen 
resistance to collagenase can reduces bone resorption. 
Catechin inhibits bone resorption and prevents osteoclastic 
function through preservation of bone collagen[54]. Tea is 
likewise a significant wellspring of phytoestrogen and 
fluoride, they may help to preserve bone mineral density 
and alleviate osteoporosis[61].

CONCLUSION                                                                    

It was clear that chronic alcohol consumption induces 
bone loss and osteoporosis, so it is recommended to restrict 
its consumption. These bone changes could be ameliorated 
by natural products such as green tea which is fairly cheap, 
simple and easily available. Green tea consumption should 
be encouraged especially in people subjected to bone 
alterations.  
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الملخص العربى

الدور الوقائي للشاي األخضر ضد التغيرات التى تحدث لعظام األرانب الذكور البالغة 
بواسطة اإليثانول: دراسة كيميائية حيوية ، نسيجية ومورفومترية

حازم وهاب2،1، رمضان الدمهوجى1، نهال المخدم3، محمد عبد الجبار4

1قسم الهستولوجيا، كلية الطب، جامعة المنوفية

2قسم الهستولوجيا، 3قسم الباثولوجيا االكلينيكية، كلية الطب، جامعة الجوف

4قسم الكيمياء الحيوية، كلية العلوم، جامعة بنى سويف

خلفية الموضوع: تعاطي الكحول المزمن هو اضطراب سريري واسع النطاق. و يؤدي إلى تغيرات بالعظام ، وخاصة 
هشاشة العظام. بجانب الماء ،و يعتبر الشاي (األخضر أو األسود) من أكثر المشروبات استهالًكا في العالم تتأثر الكثافة 

المعدنية للعظام بالعديد من المركبات الموجودة في مستخلصات الشاي.
الهدف من البحث: هو دراسة تأثيرات الكحول على عظام األرنب الذكور البالغين والتأثير الوقائي المحتمل لمستخلص 

الشاي األخضر.
متساوية.  مجموعات   4 إلى  تقسيمهم  وتم  البالغين  الذكور  األرانب  من  وعشرين  أربعة  استخدام  تم  والطرق:  المواد 
المجموعة األولى (المجموعة الضابطة) والمجموعة الثانية ( الشاى األخضر)  .المجموعة الثالثة (الكحول)  والمجموعة 
الرابعة (الكحول والشاى األخضر) . بعد120 يوم من العالج تم تخدير جميع الحيوانات وذبحها. تم فياس نسب الكحول 
فى الدم وكذلك نسب الكالسيوم المتأين والفسفور وانزيم الفوسفاتيز القاعدى .كما تم قياس نسب الكرياتينين وانزيمات 
للدراسة  واعدادها  الفخد  تشريح عظام  .تم  والكبد  الكلى  لتحديد سالمة  الناقل   واألمينوأسبرتات  الناقل   األمينوأالنين 

النسيجية و المورفومترية.
النتائج: وجد أن التعاطى المزن للكحول أدى الى قلة غير معتد بها احصائيا فى مستوى الكالسيوم المتأين والى قلة معتد 
بها احصائيا فى مستوى انزيم الفوسفاتيز القاعدى. لم تختلف األرانب المعالجة بالكحول عن المجموعة الضابطة فى  
متوسط مستويات انزيمات األمينوأالنين الناقل  واألمينوأسبرتات الناقل أو الكرياتينين أو الفسفور .ولفد أظهرت قطاعات 
من عظام األرانب المعالجة بالكحول وجود مناطق تحلل عديدة  فى الصحيفة الغضروفية الرفيعة كما أن الترابيق كانت 
رفيعة وقصيرة وقليلة فى العدد عن مثيالتها فى المجموعة الضابطة. وقد أدى العالج بالكحول الى قلة معتد سطح الخاليا 
البنائية للعظام  وزيادة معتد بها فى سطح الخاليا الناقضة للعظام. تناول الشاى األخضر أدى الى تحسن شديد فى صورة 

العظم النسيجية ومعظم القياسات تحت الفحص.
المنتجات   . تناوله  يقل  أن  األفضل  من  لذلك  العظم  على  للكحول  تأثيرات خطيرة  وجود  يتضح  سبق  مما  الخالصة: 

الطبيعية كالشاى األخضر قادرة على الحماية من تدهور العظام.


