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/Abstract \

Goskolo (GSK) is a newly introduced local alcoholic drink on the Plateau with several negative impacts among the
youths. Currently, there is paucity of scientific information on the content of GSK and the identity of its content remains
unknown to the public. This study is aimed at investigating the Gas Chromatography and Mass Spectrometry,
(Chromatographic profiling) of GSK in adult male Wister Albino rats. Four (4) brands of commercially produced GSK
beverages tagged Dark Rum “DR”, Alomo Bitters “AB”, Swagga Schnnaps “SS” and Swagga Dry Din “SDG” were procured
from retail stops (Local suppliers). Sample was analyzed using Gas Chromatography and Mass Spectrometry (GC-MS)
Qethod. Fifty (50) adult male Wister Albino rats were randomly divided into groups of ten (10) rats each. J
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The five (5) groups of rats were then subjected to oral treatments with 0.31mls per kg of body weight of the various
brands of GSK once a day for thirty days following LD50 estimation. Animals were sacrificed by Chloroform inhalation
at the end of thirty days. Necroscopy was performed on all the animals. The liver and kidney were removed and
placed in 10% formal saline. Blood samples were also collected and serum levels of Manganese (Mn), Lead (Pb),
Chromium (Cr), Cadmium (Cd), Nickel (Ni), Cobalt (Co) and Hematoxylin and Eosin (H & E) were all analysed using
standard methods. Results obtained from heavy metal analysis showed the presence of Cadmium, Nickel, Cobalt in
“AB” and “SDG” respectively. Nickel and Cobalt were detected in “DR” whereas Lead, Cadmium and Cobalt were
detected in “SS”. The analysis of GSK brands revealed the presence of 4-Methylmorpholine-4-Oxide, 2,4
Dithmethylhexane, 2-4-demethy1-1-decene, (E) -2-Decanol and 2,4-dimethy1-1-decene and (E) Decanol; Eicosanoic
acid, 2-hydroxy-1-(hydroxyl methyl), ethyl ester). Hence, routine analysis of Liver and Kidney function test,
haematological variables and heavy metals are highly recommended in suspected cases of GSK Intoxication or
consumers.
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Introduction

Alcohol consumption has occurred for thousands of years. So much alcohol consumption remains a threat
to global public health and is established to account for about 6% of mortality and 5% of disability adjusted
life years lost worldwide [1]. The global scenario is that, an alcoholic beverage is a common feature of
social gathering especially in Africa [2]. Aside the chronic diseases that may affect drinkers after several
years of heavy use, Alcohol also contributes to traumatic outcomes that kills or disables one at relatively
young age, resulting in the loss of many years of life to death or disability. Again, global statistics has it
that alcohol accounts for about 20 to 30% of oesophageal Cancer, liver cancer, cirrhosis of the liver,
homicide, epilepsy and motor vehicle accidence [3]. Thus, use of alcohol is one of the major factors
contributing to premature deaths and avoidable disease burden worldwide and has a major impact on
public health. Harmful use of alcohol was estimated to cause about 2.3 million premature deaths
worldwide in 2009 [4]. Alcoholic beverages, and the problems they engender, have been familiar fixtures
in human societies. Presumably therefore, alcohol use and related disorders will increase as a public
health problem in Nigeria over the coming years and the global burden of alcohol related illness will
continue to rise. In fact, Alcohol consumption has been linked to more than Sixty (60) medical conditions
and is presently also linked to categories of disease whose relative impact on the global burden is
predicted to continues increases [5].

In Nigeria, psychoactive substance misuse, especially alcohol, which has for many years, been an issue of
increasing health and social importance. This is specially so for the critical adolescent period marked by
several changes including the psychological phenomenon of experimentation [6].

Studies showing strong correlation of youth violence and harmful alcohol use have been reported in
several countries. In Australia, a report released by the government in 2011 stated that young people
aged 10-14 years, who had engaged in binge drinking in the previous two weeks were five times more
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likely to have been violent than non-binge drinkers [8].

Over the years, there has been a proliferation of the Nigerian alcoholic industries with several adulterated
brands of beer with its antecedent consequences among productive youths. However, of great concern is
that of a locally made gin popularly known as “Goskolo” (GSK). The world over, alcohol consumption
continues to be one of the risky behaviours engaged in by adolescent. [9] and therefore, one of the
common habits among peer groups that cause physiological and social problems of phenomenal
proportions [10].

Jos the capital city of Plateau and its environs, have witnessed in recent times, a rise in indulgence of
youths in the consumption of a locally brewed alcohol product popularly called Goskolo (GSK). This has
culminated into the premature death of this productive class of its citizen besides the burden of family
disruption, violence, and high increase in Crime rate the state has been struggling with over the years [11].
Besides this, it has been speculated that dangerous substances which are injurious to health and whose
nature in not known to the general public forms part of GSK drink. This is to say, GSK is suspected to be
adulterated with several substances which might be injurious to the health of humans. In view of the
aforementioned, and many medical complications exhibited by the victims of GSK such as hematesis,
jaundice, chronic Liver disease; hepato-Splenomegaly; and chronic dehydration; besides the lack of
available official scientific data regarding the true biochemical, hematological and histological effects of
GSK on body organs, makes this study imperative.

Materials and Methods

Study area

The study was carried out in Jos. Samples were collected from Tudun Wada area within Jos North Local
Government area of Plateau State, Nigeria.

Collection of goskolo (GSK) alcoholic brands

Four (4) different brands of commercially produced Goskolo (GSK) beverage (Alomo bitters-AB; Dark Rum-
DR; Swagga Schnnaps-SS; and Swaga Dry Gin-SDG) were procured from retail shops (local suppliers) in the
amount of 200mls each as it is easily available in the local market. Samples were stored under refrigeration
between 2-80C and later sent to the laboratory at low temperature for Gas Chromatography and Mass
Spectrometry (GC-MS) analysis.

Experimental animals

Fifty (50) healthy adult male Wister albino rats were bred in an animal house of the Department of
Pharmacology, University of Jos. The average weight of each animal was 200+ 30g.They were housed
under Standard Laboratory conditions with a 12 hours day light circle and free access to feed and water;
they were made to acclimatize to Laboratory conditions for two weeks before the commencement of the
experiment. All experiments were carried out in compliance with the recommendations of Helsinki’s
declaration on guiding principles of care and use of animals. Ethical clearance for the experiment was also
obtained from the University of Jos.
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Study design (experimental design)

The Fifty (50) Adult male Wister albino rats were randomly divided into five (5) groups of ten rats each.
The five groups of rats were then subjected to the following oral treatments (using a graduated syringe
and stainless intubation cannula) once a day for thirty days.

However, an initial test run (pilot study) was carried out prior to the experiment in order to estimate the
LD50 of GSK adopting the Acute Oral Toxicity- Up-and- Down (UDP) procedure [12, 13], which was then
used in the study animals.

Briefly, the first animal received a dose step below the level of the best estimate of the LD50. (Since no
information was available to make a preliminary estimate of the LD50 of GSK, the suggested starting dose
was 0.05-ml/kg [12].

The animal was observed for 1 - 2 days before dosing the next animal. For the animal that survived, the
dose for the next animal was increased by a factor of 3.2 times the original dose; for the one that died,
the dose for the next animal was decreased by a similar dose progression. [12]. i.e.

For a maximum weight of 230g, using a starting dose of 0.05ml/kg would imply as

xml = 0.23kg x 0.05ml = 0.01 (2 decimal places)
1lkg

And for a minimum of 170g using the same starting dose of 0.05ml/kg

xml =0.17kg x 0.05ml = 0.01 (2 decimal places)
1lkg

Hence, we got 0.01 x 3.2 =0.03; 0.03 x 3.2 =0.10; 0.31 x 3.2 =0.98
The established LD50 for this experiment was 0.98mls/kg body weight. Thus,

e  GROUP -I: Included ten adult male Wister albino rats

e They were given a daily oral dose of only distilled water at a dose level of 0.31mls/kg for a period
of 30 days.

e GROUP - II: Included ten adult male Wister albino rats that were given a daily oral dose of GSK
‘AB’ at a dose level of 0.31mls/kg of body weight for a period of 30 days.

e  GROUP - llI: Included ten adult male Wister albino rats that were given a daily dose of GSK ‘DR’
at a dose level of 0.31mls/kg of body weight for a period of 30 days.

e  GROUP -IV: Included ten adult male Wister albino rats that were given a daily dose of GSK ‘SS’ at
a dose level of 0.31mls/kg of body weight for a period of 30 days.

e  GROUP-V: Included ten adult male Wister albino rats that were given a daily oral dose of GSK
‘SDG’ at a dose level of 0.31mls/kg of body weight for a period of 30 days.

Where ‘AB’, ‘DR’ ‘SDG’ and ‘SS’ were as determined via the LDso estimated via the up and down method
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as explained.

All the animals were observed daily for any mortality up to the day 30th for all the groups. Also, the
animals were observed for any clinical signs; at least twice daily in order to record any symptoms of ill-
health or behavioural changes. Such clinical observations included-changes in skin and fur, in the eyes and
mucosa membrane, in the respiratory, circulatory, central nervous and autonomous system and
behaviour and were graded as:

0-No clinical sign
+-moderate
+++-high
++++-severe

Also, the body weight of each rat was recorded before the start of experiment and after every week up to
the end of the experiment. The mean body weights of different groups were calculated from the individual
weights.

Collection of blood samples
Blood samples were collected twenty-four hours (i.e. at day 31%) after the last dosing of all the groups).

Termination of studies
On completion of the study, all the animals were sacrificed by Chloroform Inhalation. A full necroscopsy

was performed on all the animals which included examinations of the external surface of the body orifices,
thoracic and abdominal cavities and their content. The organ weight of the kidneys and the liver of each
rat were weighted on day 31° for all groups using a metler electronic weighing machine.

Laboratory procedures
All reagents were commercially purchased and the manufacturers Standard Operating Procedures (SOP)

strictly adhered to.

Determination of heavy metals (manganese (MN), lead (PB), chromium (CR), cadmium (CD),
nickel (NI), and cobalt (CO).
To measure the serum levels of the metals, serum samples were thawed and directly diluted for the

determination of the trace elements. Samples were diluted 1 in 50 in 0.1N Nitric acid. Levels of Mn, Pb,
Cr, Cd, Ni, and Co were determined by Atomic Absorption Spectrophotometer (AAS-HITACHI 180-80
Polarised zee man model).

Gas chromatography
The quantitative determination of major compounds presents in a concentration larger than 10 mg/L was

performed in a gas chromatograph 6890N (Agilent Technologies Inc., Wilmington, DE, USA) provided with
an auto sampler 7863 (Agilent Technologies Inc., Wilmington, DE, USA) and a capillary column HP-Innowax
(30 m'0.25 mm i.d., 0.25 mm film thickness; Agilent Technologies Inc., Wil- mington, DE, USA). The carrier
gas used was Helium, at a flow rate of 1.5 mL/min and the setting temperatures for the injector and flame
ionization detector (FID Agilent Technologies Inc., Wilmington, DE, USA) were 220 and 250 °C,
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respectively. The operative conditions and details on the calibration curves had been described else-
where [7]. Analysis of samples were in triplicate and the average concentration of each compound was
used for our results.

Headspace SPME-GC-MS

The minor compounds are the substances detected after sample concentration by headspace solid-phase
micro extraction (HS-SPME) followed by gas chromatography-mass spectrometry (GC-MS) analysis. The
HS- -SPME operation was carried out as described by DelLedén-Rodriguez et al [7]. Using separately an
SPME or- angle fiber of 65 mm (Carbo-wax/divinylbenzene, CW/ DVB) and an SPME black fiber of 65 mm
(Carboxen/ polydimethylsiloxane, CAR/PDMS). The SPME fibers were immediately inserted in the GC
injector in splitless mode for 1 min at 180 °C. The GC-MS analyses were carried out in a gas chromatograph
6890N (Agilent Tech- nologies Inc., Wilmington, DE, USA) coupled to an HP 5973N mass selective detector
(Agilent Technologies Inc., Wilmington, DE, USA) and a DB-WAX column (30 m” 0.32 mm, 0.5 mm
thickness; Agilent Technologies Inc., Wilmington, DE, USA). The chromatographic conditions were 40 °C
for 3 min, increased at 3 °C/min to 120 °C, 6 °C/min to 200 °C and maintained at this temperature for a
final time of 60 min [7]. Helium was used as carrier gas at a flow rate of 1.0 mL/min and the injector and
detector temperatures were 180 and 230 °C, respectively. The MS ionization potential was 70 eV, transfer
line temperature was 230 °C, and the scan mode was 50-700 m/z. The compounds were tentatively
identified by comparing their mass spectra with those obtained in the NIST library of the MS database.

Histological Examination

This was carried out as demonstrated by the method of Sarkar et al., 2005 [12b]. Liver and kidneys were
dissected out and fixed immediately in 10% formal saline for 24 hours. Having washed the specimens, they
were washed in tap water, dehydrated in ascending grades of ethanol, cleared in xylene, embedded in
paraffin wax (melting point of 50-56°). Paraffin sections were cut at 6um thicknesses using a rotary
microtome (Model MR 60, Russian); finally, the sections were then stained with Harris haematoxylin and
eosin and examined using a light microscope (Zeiss Axiophot, Germany) and photographs were taken with
an automatic photomicrographic system.

Statistical analysis

Data was analysed using one way analysis of variance (ANOVA) followed by Duncan’s multiple range test
(DMRT). Results were expressed as mean * S.D; P<0.5 was taken as accepted level of significance using
the Statistical Package for Social Sciences (SPSS) version 21.0.

Results obtained were displayed in form of tables and figures.

Results
Figure 1 shows the Chromatogram of a brand of Goskolo (GSK) named Alomo Bitters (AB). One peak (Hit)

was detected. The resultant peak was identified as Methylmorpholine — 4 — oxide with Retention time
12.9 minutes and Molecular weight of 117 generated through comparison of its Retention Time (RT) to
that of the standard.

Figures 2.— 4 show two major hits each in Dark rum (DR), Swaga Schnnaps (SS), and Swagga Dry Gin (SDG)
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all of which were identified as 2,4- Dimethylhexane and 2,4- Dimethyl-1-decene, with RT of 13.0/28.0 min;
Decanol and 2,4- Dimethyl-1- decene with RT of 25.7/28.0 min. and Decanol/Eicosanoic acid, 2-
hydroethylester with RT of 25.7 min. and 28.0 min. respectively.

Figure 5.1a is a histological finding of the liver of control adult male Wister Albino Rat using Haematoxylin
and Eosin method showing normal Hepatocyte (H), Central Vein (CV), and Sinusoids (S) as indicated using
x 400 magpnification. While figure 5.1b is a Haematoxylin and Eosin-stained section of kidney of control
Wister Albino rat, showing Vascular Glomerular (VG), Bowman’s Capsule (BC), and Renal Tubule (R) as
indicated using x 400 magpnification.

Figure 5.2a shows a histological finding of the liver architecture in Group 2 (GSK ‘AB’) using Haematoxylin
and Eosin method. There is marked evidence of mild infiltration of inflammatory cells (MIF) as alcohol
induced the sinusoids in adult male Wister Albino Rats treated with 0.31mls for 30 days as indicated using
x 400 maghnification while Figure 5.2b is a histological finding of kidney architecture in Group 2 (GSK ‘AB’).,
characterized by alcohol-induced Glomeruli Shrinking (GS) therefore exhibiting a wider gap in the
bowman’s capsule. There is also loosening of stromal connective tissue and some degenerative changes.
Tubules are also severely damaged in adult male Wister Albino Rat treated with 0.31mls for 30 days as
indicated using x 400 maghnification.

Figure 6.2a is a histological finding of the liver in Group 3 (GSK ‘DR’) using Haematoxylin and Eosin method
showing mild liver central vein congestion (CVC) in adult male Wister Albino Rat treated with 0.31mls for
30days while Figure 6.2b is a histological finding in Group 3 (GSK ‘DR’) of the kidney characterised by inter-
tubular congestion (IT) following administration of 0.31mls of alcohol for 30days as indicated using x 400
magnification.

Figure 7.1a is a histological finding in Group 4 (GSK ‘SS’) using Haematoxylin and Eosin method of the liver
architecture showing severe congestion of portal vein (SCPV) and marked degeneration of hepatocytes
(MDH) in adult male Wister Albino Rat treated with 0.31mls for 30days as indicated using x 400
magnification while Figure 7.2b is a histological finding of kidney architecture in Group 4 (GSK ‘SS’)
showing multifocal tubular epithelial degeneration and necrosis in the renal cortex and also moderate
numbers of lymphocytes (LYMT), macrophages, and plasma cells (PC) surrounding degenerated and
necrotic proximal convulated tubules (nPCT) in adult Wister Albino Rat treated with 0.31mls of alcohol for
30 days as indicated using x 400 magnification.

Liver histopathological alteration

Figure 8.1a is a histological finding of the liver in Group 5 (GSK ‘SDG’) showing marked focal hepatocytes
necrosis (Hn), hepatocyte drop-off and marked inflammations in adult male Wister Albino Rat treated
with 0.31mls of alcohol for 30days as indicated using x 400 magnification while.

Kidney histopathological alteration

Figure 8.2b is a histological finding in Group 5 (GSK ‘SDG’) of the kidney architecture showing glomerular
atrophy, swelling of glomerular epithelium, hyperaemia in cortical blood vessels and intraluminal hyaline
cast in adult male Wister Albino Rat treated with 0.31mls of alcohol for 30 days as indicated using x 400
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magnification.

Table 1 shows the concentration of heavy metals in PPM (mg/L) present in GSK brands with their
respective pH and alcohol contents. It was observed that the Alomo Bitters (AB) containing 46.0 % alcohol
and pH of 4.86 contains Manganese, Chromium, Cadmium, Nickel and Cobalt. Dark Rum (DR) was the
most acidic with a 48.0% alcohol concentration and a pH of 3.55. Only Nickel and cobalt was detected in
DR.

Swagga Schnnaps (SS) and Swagga Dry Gin (SDG) contains 52.0% and 46.0% alcohol content with
corresponding pH of 6.24 and 5.31 respectively. And Manganese, Lead, Chromium, Cadmium, Nickel and
Cobalt were in both brands, except for Lead which was absent in SDG, AB and DR just as Mn, Cr and Cd
was absent in DR. In all the brands, SS had the highest parentage of ethyl alcohol content (52.0%) whereas
AB and SDG recorded the least (46.0%) each.

Table 2 shows the concentration of heavy metals in PPM (mg/L) in Goskolo (GSK) brands with respect to
standard limits as specified by Standard Organization of Nigeria (SON) and World Health Organization
(WHOQO). Levels of Cd, Ni, and CO detected in Alomo Bitters (AB), Ni and Co detected in Dark Rum (DR), Pb,
Cd, and Co detected in Swagga Schnnaps (SS) as well as Cd, Ni and Co detected in Swagga Dry Gin (SDG)
were all beyond specified limits as set by both SON and WHO.

Table 3 shows a Chromatographic profile of Goskolo (GSK) brands. The substances identified in AB is 4-
methylmorpholine-4-oxide (C5H11NO2) with a molecular weight of 117 and Retention time (RT) of 12.9
min. DR showed presence of 2,4-dimethylhexane and 2,4-dimethyl-1-decene (C8H18 and C12H24) with
molecular weights of 114,168; and RT of 13.0 and 28.0mins. respectively. SS, which showed presence of
(E) -2-decenol (Decanal) and 2,4-dimethyl-1-decene (C10H180 and C12H24) with molecular weights of
154,168; had RT of 25.7 and 28.0mins. respectively. SDG had (E) -2-decenol and Eicosanoic Acid, 2-hydro
ethylester (C10H180 and C23H4604) with molecular weights of 154,386; and RT of 25.7 and 28.0mins.
respectively.

Dark Rum (DR) showed presence of a compound (2,4-dimethylhexane) with the least molecular weight
(114) as SDG had the compound of (E) - 2-hydro ethylester with the highest molecular weight of 386.

Figure 1: Chromatogram of GSK ‘AB’.
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Figure 2: Chromatogram of GSK ‘DR’.

Figure 3: Chromatogram of GSK ‘SS’.

Figure 4: Chromatogram of GSK ‘SDG’.

Figure 5.1a: Group 1 (control) showing a section of the liver of control adult male Wister Albino Rat. H&E 400X.
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Figure 6.2a: Group 3 (GSK ‘DR’) Showing histological findings of the Liver architecture. H&E 400X.

Research Article | Sankarapandian V & Sunday BY et al. Adv Clin Med Res 2025, 6(1)-95
DOI: https://doi.org/10.52793/ACMR.2025.6(1)-95

10



https://doi.org/10.52793/ACMR.2025.6(1)-95

11

Figure 6.2b: Group 3 (GSK ‘DR’) showing a section of Wister Albino Rat. H&E 400X.

Figure 7.1a: Group 4 (GSK ‘SS’) Showing histological findings of Liver architecture. H&E 400X.

Figure 8.1a: Group 5 (GSK ‘SDG’) Showing histological findings of liver architecture. H&E 400X.
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Figure 8.2b: Group 5 (GSK ‘SDG’) Showing histological findings of kidney architecture. H&E 400X.

Table 1: Concentration of Heavy Metals in PPM (mg/L) present in GSK brands with their respective Ph and alcohol

contents.
Variables Samples
‘AB’ ‘DR’ ‘Ss’ ‘SDG’ MeantSD p-value
Group 2 Group 3 Group 4 Group 5
Manganese 0.013 ND 0.013 0.018 0.010+0.09 0.010
lead ND ND 0.054 ND ND
Chromium 0.013 ND 0.018 0.030 0.016+0.013
Cadmium 0.004 ND 0.015 0.008 0.010£0.004
Nickel 0.143 0.209 0.011 0.193 0.139+0.090
Cobalt 0.054 0.311 0.287 0.078 0.182+0.135
pH 4.86 3.55 6.24 5.31 4.99+1.12
Ethyl Alcohol Conc. 46.00 48.00 52.00 46.00 48.00+2.83
(%)

KEY: AB= “Alomo Bitter”

SDG= “Swagga Dry Gin”

DR= “Dark Rum” (Bull)
ND= Not Detected;

SS= “SwaggaSchnnaps”
P<0.05= Significant

Table 2: Concentration of Heavy Metals (mg/L) in GSK Brands as Compared to Standard Limits.

GSK Brands | Manganese Lead Chromium Cadmium Nickel Cobalt
‘AB’ 0.013 ND 0.013 *0.004 **0.143 *0.054
‘DR’ ND ND ND ND **0.209 **0.311
‘SS’ 0.013 **0.054 0.018 **0.015 0.011 **0.287
‘SDG’ 0.018 ND 0.030 **0.008 **0.193 **0.078
SON 0.200 0.010 0.050 0.003 0.020 0.050

WHO - 0.010 0.050 0.003 0.070 0.050

KEY: SON= Standard Organization on Nigeria
*= Mild level

WHO= World Health Organization
**=Severe level
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Table 3: Chromatographic profile of GSK brands.

GSK Brands Retention Time Molecular Chemical Name Structure
(RT) weight (M.Wt) formular
‘AB’ 12.920 117 CSHMNO2 **4-
Methylmorpholine- O~ y-CHs
4- oxide |: :l
(&)
‘DR’ 13.008** 114 CH,, 2,4 - dimethyl- e
HsC =
hexane ma
28.000 168 C H 2,4-dimethyl-1-
12° 24
decene
‘ss’ 25.708 154 CH,(CH,),OH **(E) -2- Decenol
oR (Decanal) PPN
28.000** 168 CHO 2,4-dimethyl-1-
éo I_}s decene on
12' 24 HSC/\/\/T\[],/ :
H, CH,
‘SDG’ 25.708 154 CH3(CH2)9OH **(E) -2- Decenol
OR (Decanal) N
CHO Eicosanoic acid, 2-
28.000** 386 10718 hydro(hydroxymeth
yl)ethyl ester _
C,,H,0, BN

KEY: **= Compounds in abundance (as generated from figures 1-4).

Discussion

This study, revealed the presence of heavy metals including Cadmium, which has been implicated in the
Nephrotoxicity. Both ethanol and Cadmium, as reported by [14] induce the biosynthesis of
Methalothionein invivo and it has also been proposed that ethanol induces the synthesis of
metallothionein indirectly by increasing the Cd body burden as well as by altering Zinc-homeostasis. Also,
level of Zinc rises when the synthesis of this protein is induced. Thus, it is probable that ethanol induces
the biosynthesis of this protein indirectly via Cd and Zn [15].

The levels of Manganese, and Chromium detected in GSK (“AB”, “SS” and “SDG"); indicated significant
concentrations (P<0.01). The values were within intolerable and unacceptable limits [16, 17] (Table 1).
This is in tandem with the findings of Gazuwa et al. [18] who had earlier reported higher levels of
Manganese and Zinc while working on toxicants in some native beers locally brewed in Jos.

Metal poisoning following its accumulation in selected human tissues particularly the brain, kidneys and
the liver with its devastating consequences is long established. Thus, it has been described as a silent
epidemic and is known to constitute a public menace [19, 20]. Likewise, the devastating effects of other
heavy metals such as lead, Cobalt, Nickel, including Chromium is well known. They have been implicated
in chronic damage to the nervous system, Liver, epileptics, fatigue, irritability, Anaemia, stomach and
intestinal irritations [19, 20].
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Cadmium is a known toxic metal causing injury and necrosis to nephrons and hepatocytes. And as
indicated in this study, the levels of Cd in GSK brands are far higher (p<0.05) than the safe limits (NAFDAC-
0.01mg/L; and WHO-0.003). Implying that GSK consumers are with time exposed to this compound which
has the ability to induce the generation of reactive oxygen species which depletes the antioxidants and
enhances lipid peroxidation, interferes with vitamin D metabolism, as well as depletes blood levels of
Magnesium in addition to compromising cell membrane integrity [21].

The result of the Mass Spectrometry (GC-MS) has shown that GSK has several Spectra (Compounds) viz: -
Decanal, Morpholine and (Hydroxymethyl) ethylester. These compounds have been reported to be
undesirable, dangerous and injurious to health [22].

Renal tubules have been reported to exhibit sensitivity to toxicants, partly because they have high 02
consumption and enzyme system that is vulnerable due to the inherent complicated transport
mechanisms that may be used for transport of toxins and as a result, may ultimately get damaged by such
toxins. This is also aggravated as the tubules come in contact with toxic chemicals during excretion and
elimination by Kidneys [23].

Histopathological profile of our research also provided empirical evidence for biochemical analysis.
Examination of liver sections of rats revealed distortion of the normal structural organization of the
hepatic lobules, and loss of characteristic cord-like arrangement of the normal liver cells, especially figures
7.1a and 8.1a. This was seen with increase in the duration of exposure of the rats to the GSK. Several Liver
cells were damaged and lost their characteristic appearance while others showed marked cytoplasmic
vacuolization. The architecture of the liver elicited severe hepatic injury as evident by the observation of
pathological changes in the architecture of the liver through focal necrosis, and degenerative changes in
the hepatocytes. These pathological changes correlated well with the altered enzyme activities as
reported in our early work [24]. This finding is also in agreement with the observations noted by the work
of Gani and John, [25]. In their study, a significant increase in the activities of serum enzymes within 18
hours of exposure of the rats to single dose of D-Galactosamine Lipopolysaccharide (D-Gal N/LPs) induced
hepatotoxicity in rats indicating the severity of hepatocellular injury. Rats given D-Gal N/LPs elicited severe
hepatic injury as confirmed by the observation of pathological changes like infiltration of inflammatory
cells, Kupffer cell hyperplasia, neutrophil accumulation and focal necrosis.

The liver is the major target organ of toxicity in the body and any injury to it may affect the integrity of
hepatocytes resulting into the release of liver enzymes e.g. ALP, ALT, AST and GGT since these enzymes
are confined to hepatocytes and only released into the blood following liver injury [24].

In our study, damage of liver caused by GSK is evident by the alteration in serum marker enzymes and
albumin as earlier reported by bot et al, 2023 [24]. Group 3 and 4 showed significantly increased serum
levels of AST enzymes (84.42%0.16lU/L; 101.24+0.091U/L; 96.68+0.131U/L) as against the control
(83.04+0.031U/L) as well as significantly reduction in albumin concentration. This result indicates liver
damage, leakage of enzymes from cells and loss of functional integrity of cell.
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Conclusion

Toxic and harmful compounds are present in GSK in Jos (comprising of heavy metals (Cd, Cr, Pb and Ni)
and Organic compounds: - Decanal, Morpholine and Ethyl-esthers). Thus, consumers stand the risk of the
toxic effects of these compounds and its metabolites. The generation of such metabolites/organics may
not be unconnected to lack of standardization in the preparation of GSK or the deliberate attempt through
the inclusion of harmful additives whose final destination is of course the GIT of the consumers. Hence,
what consumers of GSK, ingested as ethyl alcohol contains several undesirable components that are
dangerous and necrotic to the well-being of the consumers. Thus, this study has shown that the
administration of GSK caused severe damaged to the hepatic and renal tissues, thus inducing significant
dysfunction of these organs. Implying that the resulting tissue damage by GSK is able to in turn induce
hematological and biochemical disorders.

Data availability statement: Data mostly photographs will be made available on reasonable request.
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