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Kidney histotexure and serum creatinine level in response to
concurrent administration of alcohol and coffee in mice
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Abstract

The effect of alcohol and coffee on renal function with pathological changes in kidney was
determined in mice. Sixty Albino mice were randomly divided into six equal groups. The
mice of group A were maintained as control and remaining five groups were used as
treated groups. The mice of control group were supplied with normal mice pellets
whereas other groups were supplied with same pellets in addition to 5% coffee (in
drinking water), 10% coffee, 10% alcohol, 5% coffee plus 5% alcohol and 10% coffee plus
10% alcohol, for 90 days. The serum creatinine level was significantly (P<0.01) higher in
groups supplied with alcohol. There was huge infiltration of reactive cells and mild
haemorrhagic spots in kidney of mice that received 10% coffee and 10% alcohol,
respectively. It is suggested that long use of high doses of alcohol and coffee impaired
kidney function. (Bangl. vet. 2015. Vol. 32, No. 2, 42 - 47)

Introduction

Alcohol is a depressant psychoactive drug that reduces attention and reaction speed.
It comes in many forms, including beer, wine and spirits. Beer is the third most
consumed beverage following water and coffee, and is the oldest alcoholic beverage
(Nelson, 2005).

Alcohol is popular throughout the world, but it has become a threat to people who
consume alcohol regularly, as it causes serious diseases, predominantly cirrhosis, fatty
liver and steatosis, which are considered the highest public health threats (Rao et al.,
2004).

Coffee is a brewed beverage with a distinct aroma and flavour prepared from the
roasted seeds (beans) of the Coffee tree (Coffea species), cultivated in over 70 countries.
Green (unroasted) coffee is one of the most traded agricultural commodities in the
world. Coffee is slightly acidic (pH 5.0 - 5.1) and has a stimulating effect on humans. It
is one of the most-consumed beverages in the world (Villanueva et al., 2006). Findings
are contradictory as to whether coffee has any health benefits, and results are
similarly conflicting regarding potentially harmful effects. Variations in findings can

1 Government Dairy and Cattle Development Farm, Rajabarihat, Rajshahi-6201, Bangladesh

2Department of Anatomy and Histology, Faculty of Veterinary Science, Bangladesh Agricultural
University, Mymensingh-2202, Bangladesh

*Corresponding authors:- E-mail: k_islam88@yahoo.co.in


http://en.wikipedia.org/wiki/Brewing_(cooking)
http://en.wikipedia.org/wiki/Beverage
http://en.wikipedia.org/wiki/Coffea
http://en.wikipedia.org/wiki/List_of_countries_by_coffee_production
mailto:k_islam88@yahoo.co.in

Islam et al. 43

be partially resolved by considering the method of preparation. In addition, variation
in serving size could partially explain differences between beneficial or harmful
effects of coffee consumption.

Coffee consumption is shown to have minimal impact on cancer development (Ames
and Gold, 1998). Other studies suggest that coffee consumption reduces the risk of
Alzheimer's disease, Parkinson's disease, heart disease, diabetes mellitus type 2,
cirrhosis of the liver (Klatsky et al., 2006), and gout (Choi et al., 2007). Most of coffee's
beneficial effects against type 2 diabetes are due to decaffeinated coffee (Pereira et al.,
2006). Additionally, coffee drinking reduces the risk of Parkinson’s disease (Webster,
2000), gallstone disease (Leitzmann, 1999), cardiovascular disease (Koizumi et al.,
2011), dental plaque formation (Touger-Decker and van Loveren, 2003), high blood
pressure (Matsuura et al., 2012). On the other hand, it increases the risk of cancer
(Ames and Gold, 1998), raising levels of low-density lipoprotein or LDL (Ricketts et
al., 2007), iron deficiency anaemia in mothers and infants (Mufioz et al., 1988). There
are reports of lower blood levels of hepatocellular enzymes in coffee drinkers
(Zivkovié¢, 2000). Because elevated levels of these enzymes are thought to be a
sensitive marker of acute or subacute liver damage, these reports offer indirect
support for possible protection by coffee. It is unclear whether the inverse relation is
associated with caffeine or some other ingredient. The question of whether the inverse
relation is specific for alcoholic liver disease is also unresolved. This study was
undertaken to evaluate the status of tissue-texture of kidney and serum creatinine of
mice following coffee and alcohol administration.

Materials and Methods

Sixty, two-months-old male Swiss Albino mice (Mus musculus) with an average body
weight of 20 - 23g were randomly divided into six equal groups. All groups were
supplied with standard mice pellets (4g each/day) and fresh drinking water was
given ad libitum throughout the 90-day period. Group A was kept as control and fed
with normal mice pellets only. Mice of group B, C, D, E and F were supplied with 5%
coffee, 10% coffee, 10% alcohol, 5% alcohol + 5% coffee, 10% alcohol + 10% coffee,
respectively. At the end of the study, mice were sacrificed for blood and kidney tissue
collection. Blood was then used for serum collection and kidney tissues were fixed in
10% buffered formalin for subsequent histopathology.

Serum analysis

The clear serum was used for the estimation of serum creatinine by the auto analyzer
apparatus (Reflotron Plus, Roche, Germany) using commercially available Reflotron
kits (Roche Diagnostics, Germany). The principle of the test was based on the method
described by Peake and Whiting (2006). Reflotron, is a solid phase reagent technology
capable of measuring a wide range of analytes on whole blood, plasma or serum
samples and the results show good concordance with conventional wet chemistry
methods (Ahmad et al., 2011).
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Histopathology: This was done according to the standard procedure (Ahmad et al.,
2011). In brief, after blood collection, the mice were sacrificed by cervical dislocation.
Their kidneys were washed gently in normal saline and their fresh weight was
recorded. The kidneys were fixed in 10% buffered formalin (NBF) for 24h and rinsed
with 70% ethanol, dehydrated in serial dilutions of ethanol before embedding in
paraffin wax. Paraffin blocks of the tissues were sectioned at 5—6 mm thickness in a
rotary microtome. Sections were processed for staining with haematoxylin and eosin
for histopathological details. Photographs of the sections were taken at different
magnifications in a Nikon Eclipse E600 Binocular Microscope fitted with Nikon
Digital Camera model DXM1200F, Japan.

Results and Discussion

Serum creatinine: The effects of alcohol and coffee on serum creatinine are presented
in Table 1. The concentration of creatinine increased significantly (P<0.05) in mice
supplied with 10% alcohol but not with coffee. This finding is similar to the study of
Singaravelu et al. (2013), who found elevated serum creatinine after alcohol
consumption in apparently healthy human beings. When mice were supplied with
10% coffee along with the same quantity of alcohol, the creatinine concentration did
not increase. This suggests that the effect of alcohol might have been counteracted by
the coffee.

Table 1. Effects of alcohol and coffee administration on serum creatinine (mg/dL) in

mice
Groups Serum creatinine (mg/dL)
Pre-Treatment | Post-Treatment
A (Control) 0.63+£0.12 0.70 £0.11N8
B (5% Coffee) 0.57£0.12 0.60 +£0.14Ns
C (10% Coffee) 045+0.11 0.50 £0.14Ns
D (10% Alcohol) 042+0.16 0.73+£0.12
E (5% Coffee+ 5% Alcohol) 0.56 £0.13 0.60 £ 0.16Ns
F (10% Coffee+ 10% Alcohol) 0.50+0.11 0.52+0.16Ns

Data are shown as mean * SD of 5 samples per group *Significant at 5% level (P<0.05), N> Non
significant

The role of coffee is supported by the work of Kim et al. (2013) and Jane and Balz
(2006) where middle-aged and elderly women showed decrease in the renal
impairment after coffee drinking. The mice that received alcohol or coffee either
separately or in combination at 5% did not reveal significant change in their serum
creatinine.

Fig. 1-6 shows renal histological features of different groups of mice that received
various levels of alcohol and/or coffee. There was no lesion in renal parenchyma,
except in mice receiving either alcohol or coffee at 10% level where there was
infiltration of reactive cells and mild haemorrhage (Fig. 4 and Fig. 5, respectively).
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Fig. 1. Micrograph of kidney from group A Fig.2. Micrograph f kidney from group B having
having normal appearance (H & E, X 200) normal renal parenchyma (H &E, X 200)
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Fig. 3. Micrograph of kidney from group C having  Fig. 4. Micrograph of kidney from group D having
mild infiltration of inflammatory cells (H & mild haemorrhage (H & E, X 200)
E, X200)
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Fig. 5. Micrograph of kidney from group E having  Fig. 6. Micrograph of kidney from group F having
almost normal parenchyma (H & E, X 200) almost normal parenchyma (H & E, X 100)
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This result indicates that higher consumption of alcohol or coffee might impair renal
function. The results are consistent with the previous work of Latchoumycandane
et al., (2014); David et al.,, (1977); Epstein, (1997) in which renal damage with an
inflammatory cell infiltrate and oxidative damage of kidney lipids and proteins after
long term ethanol ingestion has been reported.

Conclusions

The present work reveals that high concentrations of alcohol and coffee when taken in
larger amount cause impaired renal function in mice, with a rise in serum creatinine
and disruption of normal renal histo-architexture. Continual taking of high doses of
alcohol and coffee can be detrimental to kidney function.
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