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Hyperglycemic emergencies in a tertiary health 
facility: clinical presentation and predictors of  
mortality

Abstract
Aim: To assess the clinical presentations and predictors of  mortality of  hyperglycemic emergencies (HE) 
in persons with diabetes mellitus (DM) presenting in a tertiary health facility in Nigeria.

Methods: This was a two-year retrospective review of  hospital records of  persons with DM in a tertiary 
hospital in Nigeria. We retrieved data on person’s demographics, clinical and laboratory characteristics 
into Microsoft Excel and analyzed with STATA version 14.  

Results: A total of  195 (42.4%) out of  460 persons admitted with DM fulfilled the eligibility criteria. 
Diabetic ketoacidosis (DKA) was present in 42.6%, mixed hyperglycemic emergency (MHE) in 34.9% 
and hyperglycemic hyperosmolar state (HHS) in 22.5%. Mortality in HE was 8.7%. The common clinical 
presentation were: osmotic symptoms (71.3%), tachypnoea (46.7%), tachycardia (42.6%). Elevated anion 
gap (89.2%) and anemia (80.5%) were the common laboratory findings. Infections (86.7%), non-
compliance (79.5%) and newly diagnosed DM were the common precipitants of  HE. Significant 
predictors of  mortality were: duration of  DM between 5-9 years, Glasgow Coma Scale (GCS) < 8, 
hypotension, and hypokalemia.

Conclusion: HE is still a common cause of  hospitalization and mortality in persons with DM; and 
features such osmotic symptoms, tachypnea and high anion gap metabolic acidosis should alert the 
clinician. 

Keywords: Hyperglycemic emergencies, diabetes ketoacidosis, hyperglycemic hyperosmolar state, 
mortality

termed hyperglycemic emergencies (HE), which 
are largely seen in people with uncontrolled DM; 
and contribute significantly to the morbidity and 

2, 3mortality attributed to the disease.  

In DKA, absolute or relative insulin deficiency is 
accompanied by increase in counter-regulatory 
hormones resulting in hyperglycemia, ketonemia 

4and acidosis.  HHS, however, results from relative 
insulin deficiency and/or insulin resistance which 

1. Introduction 
In 2019, the global estimate of  persons with 
diabetes mellitus (DM) was 463 million, out of  
which 19 million were living in Africa; and DM 
was responsible for 366,200 deaths (6.8% of  all-

1cause mortality) in the sub-region. Diabetic  
ketoacidosis (DKA) and hyperosmolar 
hyperglycemic state (HHS) are two of  the 
extreme life-threatening and overlapping 
spectrum of  acute metabolic complications, 

Corresponding author: Joseph Ogirima Ovosi, Air Force Institute of  Technology, Kaduna 

 1  2 3Beatrice Ohunene Bello-Ovosi , Joseph Ogirima Ovosi , Isa Kweumpo Bansi , 

1 Department of  Internal Medicine, Kaduna State University/Barau Dikko Teaching  Hospital, Kaduna, Nigeria
2Air Force Institute of  Technology, Kaduna, Nigeria, 461 Nigerian Air Force Hospital, Kaduna, Nigeria
3National Industrial Court Clinic, Abuja, Nigeria
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leads to marked hyperglycemia, severe 
e x t r a c e l l u l a r  v o l u m e  c o n t r a c t i o n ,  
hyperosmolality usually > 320 mOsmol/kg and 

2,5,6minimal ketonemia.  While in DKA, the 
insulin deficiency is marked enough to stimulate 
lipolysis and ketogenesis which are its hallmark; 
in HHS, the insulin deficiency is not marked 

7enough, hence, the minimal ketonemia seen.

The majority of  the people with DM are 
undiagnosed and could present for the first time 

8-11with HE,  and this may be worse in Africa, 
where about 59.4% of  people living with DM are 

1 undiagnosed.  In the UK, about one-quarter of  
the diagnosis of  type 1 DM are made for the first 
time in the presence of  DKA, resulting in an 
expenditure of  1,387GBP per hospitalization; 
and up to 20% of  HHS do not have previous 

1,12diagnosis of  DM.   In the US, hyperglycemic 
emerg enc ies  accounted  for  207 ,000  
hospitalizations in 2014, and 168,000 of  these 
were due to DKA, accounting for 7,470-20,864 

13,14USD per hospitalization.   In Nigeria, the 
exact burden of  HE is not known. However, 
hospital-based studies have reported incidences 

15-17in the range 11 – 40%,  and mortality in the 
18,19range 18-22% for DKA and 25-35% for HHS.   

Despite the high morbidity and mortality 
attributed to HE in Nigeria, few studies have 
assessed the clinical presentations and the 
factors that predict mortality among them. This 
study, therefore, assessed the clinical 
presentations and predictors of  mortality in 
persons with HE in Ahmadu Bello University 
Teaching Hospital (ABUTH), Zaria – a tertiary 
health facility in Nigeria.

2. Methods

2.1       Study Area
ABUTH is a 500-bed public tertiary health 
facility located in Zaria, northwestern Nigeria. It 
serves clients from most northern Nigerian 

states and neighboring countries of  Niger and 
Chad Republics.

2.2       Study design
We conducted a retrospective review of  hospital 
records of  all adult patients admitted for HE at 
ABUTH, Zaria over two years, from 1 January 
2015 – 31 December 2016. 

2.3       Study population
Subjects were considered eligible if  they were 
adults aged 18 years and above, and were 
confirmed to be persons with DM by the 
admitting physician and presenting with 
hyperglycemic emergency during the period.  
Pregnant women and patients with incomplete 
information were excluded from the study.

2.4       Data collection
Data was extracted using a structured-
questionnaire that included sections on socio-
demographics,  cl inical  and laboratory 
information. Clinical and laboratory data 
retrieved were: type of  DM, duration of  DM, 
number and types of  anti-diabetic medications, 
compliance, past history of  HEs, co-morbidities, 
presenting symptoms, physical examination 
findings, serum urea and electrolyte and complete 
blood count. The primary outcome measure was 
in-hospital mortality due to HE.

2.5         Measurement of  variables
DKA was defined as blood glucose between 16.6 

- – 33.3 mmol/L, serum bicarbonate (HCO ) ≤ 18 3

mmol/L and urine dipsticks ketones of  at least 
20+2.  HHS was blood glucose  > 33.3 mmol/L, 

- serum HCO > 18 mmol/L, serum osmolality > 3

320 mmOsm/kg and absence of  urine dipsticks 
ketones or urine dipsticks ketones of  not more 

2,3than +1.  Mixed hyperglycemic emergency 
(MHE) was admitting blood glucose > 16.6 

-mmol/L, serum HCO  < 18 mmol/L, serum 3

osmolality < 320 mmOsmol/kg and absent or 

7Hyperglycemic Emergencies in a Tertiary Health Facility: Clinical Presentation and Predictors of  Mortality
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4, 21urine dipsticks of  +1.  Type 1 DM referred to 
patients with DM who had been on insulin since 
diagnosis and required insulin for survival and 
type 2 DM were patients with DM who were 
previously managed on lifestyle modification, or 
on oral hypoglycemic agents; or insulin-
requiring patients who initially were not insulin-

1 9dependent .  Osmot ic  symptom was  
documented history of  polyuria, polydipsia 
and/or weight loss. Fever was admitting oral 

0temperature > 37.2 C and hypothermia, oral 
0 22,23temperature < 36.4 C.  Tachycardia was 

24,25admitting pulse rate > 100 beats/minute,  and 
tachypnea admitting respiratory rate > 20 

26cycles/minute.  Alteration in sensorium was 
mild, if  Glasgow Coma Scale (GCS) was 13-15; 

27moderate if   9-12 and severe if  £ 8.  
Hypertension was defined as systolic blood 
pressure of   ≥140 mmHg or diastolic blood 
pressure ≥90 mmHg or a documentation of  

28treatment with anti-hypertensive medications ; 
hypotension was blood pressure recording of  ≤ 

2990/60 mmHg.  

Electrolyte parameters were defined as follows: 
+Hypernatremia, serum sodium (Na ) > 142 

mmol/L; hyponatremia, serum sodium < 135 
30mmol/L.   Hyperkalemia, serum potassium 

+(K ) > 5.0 mmol/L; and hypokalemia, serum 
31 

potassium < 3.5 mmol/L. Acidosis was serum 
-HCO  ≤ 18 mmol/L and further classified as 3

mild when bicarbonate was 15 – 18 mmol/L, 
moderate when 10 – 14 mmol/L and severe 

20
when < 10 mmol/L.   Serum anion gap was 

+  +calculated from the formula: (Na + K ) – (Cl + 
- 32HCO ) and classified as high, if  > 18 mEq/L.  3

Serum osmolality was calculated from the 
+

formula: 2 (Na ) + glucose (mmol/L) + Urea 
(mmol/L), and classified as high if  > 320 

33mmOsm/kg.  Leucocytosis was white blood cell 
9count (WBC) > 12.0 × 10  /L and leucopenia as 

9 34counts < 4.0 × 10  /L.   Anemia was defined as 
hemoglobin (Hb) < 12g/dL and elevated urea, 

35serum urea > 8.6 mmol/L.   Compliance – 
referred to admittance to taking anti-diabetic 
medications for more than 75% of  the drug 
schedule time as at the time of  admission or 
adhering to the dietary regimen prescribed for 
most of  the days of  the month in the preceding 
three months.

2.6         Statistical analysis
Data were coded and entered into STATA version 
14 (Stata Corp, College Station, Texas) for 
analysis. Continuous variables were expressed as 
means ± standard; and categorical variables, as 
frequencies and percents. Student's t test and one-
way analysis of  variance (ANOVA) were used to 
test association with continuous outcome 
variables; and Chi square test and Fisher's exact 
test were for categorical outcome variables. 
Multivariate logistic regression was used to 
identify independent predictors of  mortality by 
entering variables with p < 0.25 on bivariate 
analysis into the model, and variables with p < 
0.05 were considered statistically significant. 

2.7         Ethical Approval
We sought and obtained ethics approval for the 
conduct of  the research and the use of  data from 
ABUTH Research Ethics Committee (ABUTH-
REC), and permission for use of  the data from 
the medical records. We did not obtain a written 
informed consent from the subjects due to the 
retrospective nature of  the study, but we 
maintained privacy and confidentiality by 
ensuring that each case file was assigned a unique 
numerical identifier for tracking purposes only; 
and data was retrieved anonymously.

3. Results

3.1       Summary of  study enrolment 
A total of  the 460 persons with DM were 
admitted during the study period, out of  which 

8 Hyperglycemic Emergencies in a Tertiary Health Facility: Clinical Presentation and Predictors of  Mortality
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195 (42.4%) fulfilled the eligibility criteria and 
had complete data for analysis. Eighty-three 
(42.6%) of  this had DKA, 68 (34.9%) had MHE 

and 44 (22.5%) had HHS. The overall mortality 
of  HE was 17 (8.7%); 7 (8.4%) in DKA; 6 
(13.6%) in HHS and 4 (5.9%) in MHE (Figure 1).  

 
Subjects living with DM  

admitted = 460   

Excluded = 265 (57.6%) 
o Pregnant women = 24 

(9.1%) 
o Incomplete data = 38 

(14.3%) 
o Admitted for reasons other 

than HE = 203(76.6%) 

Admitted for  
HE = 195 

HHS = 44 (22.5%) MHE = 68 (34.9%)  DKA = 83 (42.6%) 

Alive  = 178 (91.3%) 
HHS = 38 (21.3%) 
DKA = 76 (42.7%) 
Mixed = 64 (36.0) 

Dead = 17 (8.7%) 
HHS = 6 (35.3%) 
DKA = 7 (41.2%) 
Mixed = 4 (23.5%) 

Primary outcome  

Figure 1: Summary of  flow chat of  participants

Hyperglycemic Emergencies in a Tertiary Health Facility: Clinical Presentation and Predictors of  Mortality
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3.2 Background characteristics of  patients 
with hyperglycemic emergencies
The mean age of  the subjects was 53.6 ± 14.5 
years. Majority (56.9%) of  subjects were aged 41 
– 64 years while only 46 (23.6%) were aged ³ 65 
years. One hundred and forty-six (74.9%) were 
males and 145 (74.4%) belong to the 
Hausa/Fulani ethnic group. A significant 
proportion (94.4%) had type 2 DM, and 108 
(55.4%) were on some treatment for DM with 
only 41 (21.0%) having good compliance. Eighty 
(41.0%) had previous episodes of  HE and 107 
(54.9%) patients had at least one co-morbidity 
(Table 1).

3.3  Clinical and laboratory characteristics 
of  hyperglycemic emergencies
One hundred and thirty-nine (71.3%) of  persons 
with HE had osmotic symptom; 47 (24.1%) had 
lassitude, 23 (11.8%) had dysuria, 17 (8.7%) had 
nausea/vomiting, 15 (7.7%) had muscle aches 
and 7 (3.6%) had headache.  

Tachypnoea was the commonest sign and was 

present in 91 (46.7%) of  persons with HE and this 
was followed by tachycardia, 83 (42.6%); fever, 82 
(42.0%); foot ulcer/sepsis, 78 (40.0%); and 
hypertension, 61 (31.3%). All persons with HE 
had some degree of  alteration in sensorium, but 
overall, 22 (11.3%) had moderate-severe 
impairment (14.4% in DKA vs. 18.2% in HHS vs. 
2.9% in MHE, p = 0.012). Twenty (10.3%) had 
hypothermia and 14 (7.2%) had hypotension 
(Tables 2 and 3). 

High anion gap was the commonest laboratory 
finding, occurring in 174 (89.2%) of  persons with 
HE (98.8% in DKA vs. 81.8% in HHS and 82.3% 
in MHE, p = 0.001). Others were: anaemia, 157 
(80.5%); hyponatremia, 67 (34.4%); elevated urea, 
62 (31.8%); leukocytosis, 57 (29.2%); acidosis, 54 
( 2 7 . 7 % ) ;  hy p e r k a l e m i a ,  3 2  ( 1 6 . 4 % ) ;  
hyperosmolarity, 31 (15.9%); leucopenia, 27 
(13.9%); hypernatremia, 20 (10.2%) and 
hypokalemia, 18 (9.2%). 

Table 1: Background characteristics of  subjects with hyperglycemic emergencies studied

Characteristics Frequency (N =195) Percentage 

Age group, (years) 
  ≤ 40 
  41 – 64 
  ≥ 65 

 
38 
111 
46 

 
19.5 
56.9 
23.6 

Sex 
  Female 
  Male 

 
49  
146  

 
25.1 
74.9 

Ethnicity 
  Hausa/Fulani 
  Others 

 
145 
50  

 
74.4 
25.6 

Hyperglycemic Emergencies in a Tertiary Health Facility: Clinical Presentation and Predictors of  Mortality
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Employment  status  
  Unemployed  
  Employed  

 
66   
129   

 
33.9  
66.1  

Marital
 
status

 
  
Single

 
  
Married/Divorced/Separated/Widowed

 

 
47

  148
  

 
24.1

 75.9
 

Type
 
of

 
DM

 
  
Type

 
1

 
  

Type

 

2

 

 11

  184

  

 5.6

 94.4

 
Duration

 

of

 

diagnosis,

 

(years)

 
  

<

 

5

 
  

5

 

–

 

9

 
  

≥

 

10

 

 97

  
40

  
58

  

 49.7

 
20.5

 
29.7

 On

 

treatment

 

for

 

DM

 
  

No

 
  

Yes

 

 
87

  
108

  

 
44.6

 
55.4

 Compliance

 

with

 

diet/medications

 
  

No

 
  

Yes

 

 

154

  

41

  

 

79.0

 

21.0

 
Past

 

history

 

of

 

HE

 
  

No

 
  

Yes

 

 

115

  

80

  

 

59.0

 

41.0

 

Co-morbidities

 
  

Absent

 
  

Present

 

 

88

  

107

  

 

45.1

 

54.9

 

No of co-morbidities, n = 107
1

> 1
71
36

66.4
33.6

Type  of  co-morbidity*  

  Hypertensive  heart  disease  
  Cerebrovascular  accident  
  Chronic  renal  failure  
  Chronic  liver  disease  
  
Malignancy

 

 
93   
19   
21   
7   
5

  

 
47.7  
9.7  
10.8  
3.6  
2.6

 

DM
 
=

 
Diabetes

 
Mellitus,

 
HE

 
=

 
Hyperglycemic

 
Emergencies,

 
*Note:

 
categories

 
are not

mutually exclusive

Hyperglycemic Emergencies in a Tertiary Health Facility: Clinical Presentation and Predictors of  Mortality
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Table 2: Clinical and biochemical characteristics of  subjects with hyperglycemic emergencies studied

Characteristics Frequency (N =195) Percentage 

Symptoms  

Osmotic symptoms 139  71.3 

Weakness/lassitude 47 24.1 

Dysuria  23 11.8 

Vomiting 17 8.7 

Muscle aches 15 7.7 

Headache 7 3.6 

Signs  

Tachypnoea 91 46.7 

Tachycardia 83 42.6 

Fever 82 42.1 

Foot sepsis 78 40.0 

Hypertension 61  31.3 

Moderate-severe altered sensorium 22 11.3 

Hypothermia 20 10.3 

Hypotension 14 7.2 

Laboratory  para meters   

Elevated anion gap 174  89.2 

Anemia 157 80.5 

Hyponatremia 67 34.4 

Elevated urea 62 31.8 

Leukocytosis 57 29.3 

Hyperglycemic Emergencies in a Tertiary Health Facility: Clinical Presentation and Predictors of  Mortality
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Acidosis 54 27.7 

Hyperkalemia 32 16.4 

Hyperosmolarity 31 15.9 

Leucopenia 27 13.9 

Hypernatremia 20 10.3 

Hypokalemia 18 9.2 

DM = Diabetes Mellitus, HE = Hyperglycemic Emergencies; Note: categories are not 
mutually exclusive

Table 3: Presentation according to type of  hyperglycemic emergencies    

Characteristics DKA (n = 83) HHS (n = 44) Mixed (n = 68) P value 

Osmotic symptom, n (%) 56 (67.5) 35 (79.5) 48 (70.6) 0.355 

Headache, n (%) 1 (1.2) 4 (9.1) 2 (2.9) 0.086 

Vomiting, n (%) 9 (10.8) 4 (9.1) 4 (5.9) 0.613 

Weakness/lassitude, n (%) 24 (28.9) 11 (25.0) 12 (17.7) 0.270 

Muscle aches, n (%) 3 (3.6) 4 (9.1) 8 (11.8) 0.142 

Dysuria, n (%) 10 (12.0) 9 (20.5) 4 (5.9) 0.065 

Diabetic foot sepsis, n (%) 26 (31.3) 11 (25.0) 33 (48.5) 0.021 

GCS, n (%) 
  Mild 
  Moderate 
  Severe 

 
71 (85.6) 
6 (7.2) 
6 (7.2) 

 
36 (81.8) 
7 (15.9) 
1 (2.3) 

 
66 (97.1) 
2 (2.9) 
0 (0) 

0.012 

Body temperature, n (%) 
  Hypothermia 
  Normothermia 
  Fever 

 
8 (9.6) 
44 (53.0) 
31 (37.4) 

 
3 (6.8) 
17 (38.6) 
24 (54.6) 

 
9 (13.2) 
32 (47.1) 
27 (39.7) 

0.338 

Anemia, n (%) 65 (78.3) 38 (86.4) 54 (79.4) 0.530 
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WBC counts, n (%) 
  Leucopenia 
  Normal 
  Leucocytosis 

 
17 (20.5) 
42 (50.6) 
24 (28.9) 

 
7 (15.9) 
25 (56.8) 
12 (27.3) 

 
3 (4.4) 
44 (64.7) 
21 (30.9) 

0.073 

Tachypnoea, n (%) 47 (56.6) 21 (47.7) 23 (33.8) 0.027 

Tachycardia, n (%) 40 (48.2) 22 (50.0) 21 (30.9) 0.053 

Blood pressure, n (%) 
  Hypotension 
  Normotension 
  Hypertension 

 
7 (8.4) 
49 (59.1) 
27 (32.5) 

 
3 (6.8) 
28 (63.6) 
13 (29.6) 

 
4 (5.9) 
43 (63.2) 
21 (30.9) 

0.979 

Elevated Urea, n (%) 34 (41.0) 12 (27.3) 16 (23.5) 0.056 

Random blood sugar, mmol/L 
  < 16.6  
  16.7 – 33.2 
  > 32.2 

 
15 (18.0) 
36 (43.4) 
32 (38.6) 

 
1 (2.2) 
20 (45.5) 
23 (52.3) 

 
23 (33.8) 
45 (66.2) 
0 (0) 

0.000 

Serum Sodium, n (%) 
 Hyponatremia 
 Normonatremia 
 Hypernatremia 

 
31 (37.4) 
48 (57.8) 
4 (4.8) 

 
6 (13.6) 
28 (63.6) 
10 (22.8) 

 
30 (44.1) 
32 (47.1) 
6 (8.8) 

0.001 

Acidosis, n (%) 39 (47.0) 10 (22.7) 5 (7.4) 0.00 

Elevated Anion gap, n (%) 82 (98.8) 36 (81.8) 56 (82.3) 0.001 

High Osmolality, n (%) 4 (4.8) 17 (38.6) 10 (14.7) 0.000 

3.4   Precipitant of  hyperglycemic 
emergencies
The commonest precipitant of  HE was 
infection 169 (86.7%). Others were: non-
compliance to dietary advice/medication, 155 
(79.5%); newly diagnosed, 47 (24.1%); trauma, 6 
(3.1%), and 2 (1.0%) had unknown precipitants. 

(HE = Hypertensive emergencies; DKA = Diabetic Keto Acidosis; MHE = Mixed 
Hyperglycemic Emergencies)

Diabetes foot/hand sepsis 83 (49.1%), urinary 
tract infection 50 (29.6%), sepsis 12 (7.1%), 
pneumonia 10 (5.9%), malaria 7 (4.1%), cellulitis 5 
(3.0%) and acute diarrhoeal disease 2 (1.2%) were 
the infections precipitating HE.
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3.5   Predictors of  mor tal i ty  in 
hyperglycemic emergencies 
In a univariate analysis, two factors were 
associated with mortality: Glasgow Coma Scale 
(p = 0.006) and duration of  hospital stay (p = 
0.032). The two statistically significant factors, as 
well as variables with a p-value < 0.25 (Table 4) 
were selected for the multivariate logistic model. 
Factors that remained significant were: duration 

of  diabetes between 5 – 9 years (OR = 6.8; 95% CI 
= 1.1 – 42.1, p = 0.040),  GCS < 8 (OR = 10.2, 
95% CI = 1.03 – 101.6, p = 0.047), normotension 
(OR = 0.045, 95% CI = 0.005 – 0.4, p = 0.005), 
hypertension (OR = 0.067, 95% CI = 0.007 – 
0.644, p = 0.019), normokalemia (OR = 0.1, 95% 
CI = 0.015 – 0.66, p = 0.017), hyperkalemia (OR = 
0.04, 95% CI = 0.002 – 0.83, p = 0.038).

Table 4: Outcome of  hyperglycemic emergencies by subjects' characteristics

                     Outcome 

Characteristics Alive (n = 178) Dead (n = 17) P – value 

Age group, n (%) 
  ≤ 40 
  41 – 64 
  ≥ 65 

 
37 (20.8) 
102 (57.3) 
39 (21.9) 

 
1 (5.9) 
9 (52.9) 
7 (41.2) 

0.119 

Sex (male), n (%) 132 (74.2) 14 (82.3) 0.457 

Tribe, n (%) 
  Hausa/Fulani 
  Others 

 
134 (75.3) 
44 (24.7) 

 
11 (64.7) 
6 (35.3) 

0.340 

Employment status, n (%) 
  Unemployed 
  Employed 

 
64 (36.0) 
114 (64.0) 

 
2 (11.8) 
15 (88.2) 

0.059 

Marital status 
  Single 
  Married/Divorced/Separated/Widowed 

 
41 (23.0) 
137 (77.0) 

 
6 (35.3) 
11 (64.7) 

0.259 

Type of DM 
     Type 1 
     Type 2 

 
11 (6.2) 
167 (93.8) 

 
0 (0) 
17 (100) 

0.603 

Duration of Diabetes, years, n (%) 
  < 5 
  5 – 9 
  ≥ 10 

 
92 (51.7) 
36 (20.2) 
50 (28.1) 

 
5 (29.4) 
4 (23.5) 
8 (47.1) 

0.173 

Treatment for DM, n (%) 98 (55.1) 10 (58.8) 0.765 

Compliance to treatment, n (%) 38 (21.3) 3 (17.6) 1.00 
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Past history of hyperglycemic emergencies, n (%) 72 (40.4) 8 (47.1) 0.595 

Co-morbidities, n (%)   96 (53.9) 11 (64.7) 0.394 

Type of co-morbidity, n (%) 
  Hypertensive heart disease 
  Cerebrovascular accident 
  Chronic renal failure 
  Chronic liver disease 
  Malignancy 

 
84 (47.2) 
16 (9.0) 
20 (11.2) 
5 (2.8) 
3 (1.7) 

 
9 (52.9) 
3 (17.7) 
1 (5.9) 
2 (11.8) 
2 (11.8) 

 
0.650 
0.221 

0.700 

0.116 

0.061 

No of co-morbidities, n = 107 (%) 
  ≤ 1 
  > 1 

 
64 (66.7) 
32 (33.3) 

 
7 (63.6) 
4 (36.4) 

1.00 

Type of HE 
     DKA 
     HHS 
     Mixed   

 
76 (42.7) 
38 (21.3) 
64 (36.0) 

 
7 (41.2) 
6 (35.3) 
4 (23.5) 

0.362 

Random blood sugar, mmol/L 
  < 16.6  
  16.7 – 33.2 
  > 32.2 

 
37 (20.8) 
93 (52.2) 
48 (27.0) 

 
2 (11.8) 
8 (47.1) 
7 (41.1) 

0.402 

Temperature, n (%) 
      Hypothermia (≤ 36.10C) 
      Normothermia (36.20C – 37.20C) 
      Fever (> 37.20C) 

 
18 (10.1) 
88 (49.4) 
72 (40.5) 

 
2 (11.8) 
5 (29.4) 
10 (58.8) 

0.274 

GCS, n (%) 
    Mild 
    Moderate 
    Severe 

 
162 (91.0) 
11 (6.2) 
5 (2.8) 

 
11 (64.7) 
4 (23.5) 
2 (11.8) 

0.006 

Blood pressure, n (%) 
   Hypotension 
   Normotension 
   Hypertension 

 
11 (6.2) 
113 (63.5) 
54 (30.3) 

 
3 (17.6) 
7 (41.2) 
7 (41.2) 

0.096 

Tachycardia, n (%) 77 (43.3) 6 (35.3) 0.526 

Tachypnoea, n (%) 82 (46.1) 9 (52.9) 0.587 

Anemia, n (%) 143 (80.3) 14 (82.3) 1.00 

Elevated urea, n (%) 54 (30.3) 8 (47.1) 0.157 
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WBC counts, n (%) 
    Leucopenia 
    Normal 
    Leucocytosis 

 
24 (13.5) 
103 (57.9) 
51 (28.6) 

 
3 (17.7) 
8 (47.1) 
6 (35.2) 

0.688 

Serum sodium, n (%) 
    Hyponatremia 
    Normonatremia 
    Hypernatremia 

 
61 (34.3) 
101 (56.7) 
16 (9.0) 

 
6 (35.3) 
7 (41.2) 
4 (23.5) 

0.144 

Serum potassium, n (%) 
    Hypokalemia 
    Normokalemia 
    Hyperkalemia 

 
14 (7.9) 
133 (74.7) 
31 (17.4) 

 
4 (23.5) 
12 (70.6) 
1 (5.9) 

0.081 

Acidosis, n (%) 48 (27.0) 6 (35.3) 0.463 

Elevated anion gap, n (%) 161 (90.4) 13 (76.5) 0.093 

Hyperosmolarity, n (%)  26 (14.6) 5 (29.4) 0.111 

Duration of hospital stay,  n (%) 
  ≤ 7 days 
  > 7 days 

 
20 (11.2) 
158 (88.8) 

 
5 (29.4) 
12 (70.6) 

0.032 

(HE = Hypertensive emergencies; DKA = Diabetic Keto Acidosis; MHE = Mixed 
Hyperglycemic Emergencies)

Table 5: Multivariate logistic regression of  predictors of  mortality in hyperglycemic emergencies

Characteristics  Odds  ratio   95%  CI  of  Odds  Ratio  P  –  value

Age  group,  n  (%)  
  ≤ 40  
  41  –  64  
  ≥ 65  

 
Reference  
9.1  
18.9  

 
 

0.56  –  146.9  
0.93  –  383.4  

 
 

0.120
0.056

Employment  status,  n  (%)  
  
Unemployed

 
  
Employed

 

 
Reference

 
6.1

 

 
 

0.77
 

–
 

48.2
 

 

 0.087

Duration
 
of

 
Diabetes,

 
years,

 
n

 
(%)

 
  
<

 
5

 
  
5
 
–

 
9

 ≥ 10

 Reference
 6.8

 3.8

 
 1.

 
–

 
42.1

 0.79 – 17.8

 
 0.040

0.097
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Co-morbidity,

 
n

 
(%)

 
  
No

 
  
Yes

 

 Reference
 0.82

 

 
 0.18

 
–

 
3.6

 

 

 0.790
 

GCS,

 
n

 
(%)

 
    

Mild

 
    

Moderate

 
    

Severe

 

 Reference

 4.6

 10.2

 

 
 0.73

 

–

 

29.2

 1.03

 

–

 

101.6

 

 

 0.103

 0.047

 
Blood

 

pressure,

 

n

 

(%)

 
   

Hypotension

 
   

Normotension

 
   

Hypertension

 

 Reference

 
0.045

 
0.067

 

 
 

0.005

 

–

 

0.400

 
0.0070

 

–

 

0.644

 

 
 

0.005

 
0.019

 Elevated

 

urea,

 

n

 

(%)

 
   

No

 
   

Yes

 

 
Reference

 
0.80

 

 
 

0.20

 

–

 

3.4

 

 
 

0.768

 Serum

 

sodium,

 

n

 

(%)

 
    

Hyponatremia

 
    

Normonatremia

 
    

Hypernatremia

 

 
Reference

 
0.73

  
1.4

 

 
0.2

 

–

 

3.5

 
0.07

 

–

 

27.7

 

 
0.698

 
0.803

 
Serum

 

potassium,

 

n

 

(%)

 
    

Hypokalemia

 
    

Normokalemia

 
    

Hyperkalemia

 

 

Reference

 

0.1

 

0.04

 

 

0.015

 

–

 

0.66

 

0.002

 

–

 

0.83

  

 

 

0.017

 

0.038

 
Hyperosmolarity,

 

n

 

(%)

  
   

No

 
   

Yes

 

 

Reference

 

1.05

 

 
 

0.07

 

–

 

16.1

 

 
 

0.970

 
Duration

 

of

 

hospital

 

stay,

 

n

 

(%)

 
  

≤

 

7

 

days

 

> 7 days
 

Reference

 

0.23
 
 

0.04 – 1.4
 
 

0.113

CI = Confidence Interval
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Intensity of  Urinary Schistosomiasis  and 
Prevalence of  Urinary Tract Pathology Among 
Primary School Pupils in Delta State, South-south, 
Nigeria

Abstract
Background: The urinary tract pathology (UTP) of  urinary schistosomiasis is a common complication 
of  the infection caused by inflammatory reactions mainly against the deposited egg antigens around the 
urinary tract and it is a disease of  major public health importance.

Objective: The aim of  this study was to determine the correlation between the intensity of  urinary 
schistosomiasis and the prevalence of  its UTP among primary school pupils in Ndokwa-East Local 
Government Area (NELGA) of  Delta State, South-south Nigeria.

Method: This study was a cross sectional descriptive study of  primary school children aged 5-15 years in 
Ndokwa-East Local Government Area (NELGA) of  Delta State. Urine microscopy was used to identify 
infected primary school pupils. The intensity of  infection was classified using egg count according to 
World Health Organization (WHO) standard, after which they participated in an ultrasound examination, 
using WHO guideline for schistosomiasis morbidity.

Result: Among the infected subjects, 87.5% of  those with severe infection had bladder wall pathology, 
while 71.4% of  those with mild infection had bladder wall pathology (FET, p-value = 0.613). Additionally, 
12.5% of  those with severe infection as against 7.1% of  those with mild infection had hydroureter (FET, 
p-value = 1.000), while 37.5% of  those with severe infection as against 42.9% of  those with mild infection 
had hydronephrosis (FET, p-value = 1.000).

Conclusion: The prevalence and severity of  UTP in this study had no significant relationship with the 
intensity of  infection.

Key Words: Urinary schistosomiasis, Urinary tract pathology, Intensity of  infection, NELGA

1 1 1 2Mbagwu Nkemjika E , Ezeonwu BU , Agabi JO , Okolo Selina N

INTRODUCTION
, 2, 3Schistosomiasis is an immunologic disease,1  

and the pathogenesis of  acute, sub-acute, and 
chronic schistosomiasis involve immunologic 
mechanisms.1 The acute phase coincides with 
the invasion and migratory stages of  the parasite 
life cycle.1 The sub-acute phase coincides mainly 
with granuloma formations in the bladder, lower 
ureters, seminal vesicles, prostate, female genital 

tracts, etcetera, depending on the quantity of  
schistosoma eggs and where they are deposited.1 
The granuloma coalesce to form tubercles, 
nodules and masses that often ulcerate, giving rise 
to dysuria, hematuria, and proteinuria. 1 The 
masses can also obstruct urinary outflow, 
depending on their location, leading to 
hydronephrosis and hydroureter.1 Building up of  
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back pressure from the obstruction can lead to 
renal damage, depending on the severity.1 The 
chronic phase coincides with the period where 
antigen-antibody immune complexes are 
formed and deposited in the kidney, leading to 
proliferative glomerulonephritis.  Oncogenic 
alterations resulting from error-prone repair of  
modified DNA (from schistosome egg-derived 
estrogen-like molecules and their metabolites 
reacting covalently with DNA bases), leading to 
urogenital carcinomas occur in the chronic 
phase too. 4 The prevalence of  urinary 
schistosomiasis has remained relatively high in 
Ndokwa-East Local Government Area 
(NELGA) of  Delta State and its Urinary Tract 
Pathology (UTP) is a disease of  public health 
importance.5 However, there is paucity of  data 
on the influence of  the intensity of  infection on 
the UTP of  urinary schistosomiasis in NELGA 
of  Delta State. This study therefore helped in 
addressing the above knowledge gap.    

SUBJECTS AND METHODS
The study was conducted in the selected primary 
schools in Ndokwa East LGA of  Delta State. It 
was a cross sectional descriptive study of  
primary school children aged 5-15 years in 
Ndokwa-East Local Government Area 
(NELGA) of  Delta State, to determine the 
relationship between the severity of  urinary tract 
ultrasonographic abnormalities among primary 
school children with urinary schistosomiasis and 
intensity of  infection. Subjects' recruitment was 
by multistage, stratified sampling method. The 
wards and the primary schools were selected by 
simple random sampling method. Urine 
microscopy (urine centrifugation-sedimentation 
method of  diagnosis) was used to separate 
infected and uninfected primary school pupils. 
The schistosoma eggs identified during the urine 
microscopy were counted twice (to minimize 
errors) and recorded as number of  eggs per 

10millilitres of  urine (EP10ml) and graded 
according to World Health Organization (WHO) 
standard; <50 eggs/10 ml urine considered as 
mild infection, and ≥50 eggs/10 ml of  urine as 
severe infection. 3� 6 This was carried by a 
laboratory scientist who had undergone further 
training on parasitology, to ensure accuracy. All 
the infected subjects proceeded to the next stage 
of  the study.

The infected pupils were scanned in the morning. 
The kidneys, the ureters, and the bladder of  all the 
subjects were scanned using a 3.5Mhz curvilinear 
array transducer of  a logic V5 ultrasound machine 
(GE Medical systems[CHINA] CO LTD, 2016), 
by a Consultant Radiologist, to minimize error. 
The radiologist had no knowledge of  the intensity 
of  infection of  the subjects to minimize bias as 
well. 

The kidneys were assessed in the longitudinal and 
transverse axis for pathologies of  the renal 
parenchymal and pelvi-calyceal collecting systems. 
The abnormalities were classified and scored 
according to World Health Organization (WHO) 
guideline for schistosomiasis morbidity. The 
pathological lesions were classified into those 
affecting the bladder and those affecting the upper 
urinary tract (ureter and kidneys). For the bladder 
pathologies, the scores were given as follows; a 
wall irregularity with thickening up to 5mm is 
scored 1, and 2 if  multifocal. A focal bladder wall 
thickening greater than 5mm was given a score of  
1, and a score of  2 if  multifocal. A mass 
considered as a localized thickening of  the bladder 
wall, protruding into the lumen (> 10mm), was 
given a score of  2 when single and a score of  n+2 
for multiple masses (n = number of  masses). 
Pseudo polyps, defined as outgrowths of  the wall, 
attached by slender bases (narrower than the 
mass), were scored like the masses. Each lesion in 
the wall was scored only once, in one category 
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only. 7 Hydroureter was given a score of  3 when 
moderately dilated (the ureter being visualized at 
the proximal and/or distal third), and 4 when 
grossly dilated (the ureter being dilated more 
than is required for mere visualization). 
Hydronephrosis was given a score of  6 if  dilated 
with conserved parenchyma (distance between 
renal pelvis and capsule being > 1cm), and a 
score of  8 if  severely di lated with 
compression/absence of  parenchyma (distance 
between renal pelvis and capsule being < 1cm). 
Urinary tract lesions not meeting the above 
criteria were given scores of  0. 7 Data were 
analyzed using the Statistical Package for the 
Social Sciences (SPSS) version 22. Intensity of  
infection and prevalence/severity of  urinary 
tract abnormality were treated as categorical 
variables and expressed using frequency tables 
and charts. The significance of  association 
between the prevalence of  UTP and intensity of  
infection were tested using chi-square test and 
Fisher's exact test when indicated. The level of  
significance was set at a p-value of  less than 0.05.

Ethical Consideration
Ethical clearance was obtained from the Ethics 
Committee, FMC Asaba. Written permissions 
were obtained from the State Ministry of  Basic 
and Secondary Education, and the Local 
Government Chairman. Verbal permission was 
obtained from the community leaders. Written 
informed consent were obtained from the 
parents/caregivers of  the study participants and 
written assent were obtained from the 
participants aged ≥ 7years

RESULTS
General characteristics of  the study 
population
There were 22 infected study participants who 
completed the study. There were 13 males 
(59.1%) and 9 females (40.9%), giving a ratio of  
1.4:1. They all belonged to the lower socio-

economic status. The mean (SD) of  weight, 
height, and body mass index (BMI) of  the 
subjects were 26.3kg (11.1), 123.4cm (16.3), and 

216.6kg/m  (3.4) respectively. 
Among the infected subjects that completed the 
study, 77.3% (17/22) had UTP using 
ultrasonography.

Intensity of  the US infection in the subjects
Fourteen out of  the 22 infected subjects (63.6%) 
that completed the study had mild infection, 
while the rest had severe infection

Prevalence of  UTP among the study 
participants
Seventeen (77.3%) out of  the 22 infected pupils 
studied, had at least one abnormality of  the 
bladder wall such as bladder mass, increased 
bladder wall thickness, abnormal bladder wall 
shape, and bladder wall irregularity. Two (9.1%) 
out of  the 22 infected pupils had hydroureter, and 
9 (40.9%) out of  the 22 infected pupils had 
hydronephrosis of  at least one kidney. 

Relationship/correlation between the 
intensity of  infection and prevalence of  
urinary tract pathologies.
The intensity of  infection had no significant 
relationship with the prevalence of  the urinary 
tract pathologies as shown in table I.
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TABLE I: Relationship between intensity of  infection and prevalence of  UTP

Parameter            Intensity of  infection  p-value

 Mild infection (N=14)  
n (%)

 

Severe infection(N=8)      

n (%)
 

Abnormality of  the bladder
 
Yes

 
10 (71.4)

 
7 (87.5)

 
0.613

No

 
4 (28.6)

 
1 (12.5)

 Hydroureter 

 

Yes  

 

1 (7.1)

 

1 (12.5)

 

1.000

No 

 

13 (92.9)

 

7 (87.5)

 Hydronephrosis 

 

Yes

 

6 (42.9)

 

3 (37.5)

 

1.000

No 8 (57.1) 5 (62.5)

 FET = Fisher's Exact Test

Relationship between the Intensity of  infection and severity of  Urinary Tract Pathology of  
Urinary Schistosomiasis.
There was no significant relationship between the intensity of  infection and severity of  UTP as shown in 
Table II.

TABLE II: Relationship between intensity of  infection and severity of  UTP

Parameter                Intensity of  infection  FET  p-value

Mild infection 

(N= 10)
 

 
n (%)

 

Severe infection 

(N= 7)
 

      
n (%)

 Irregularity of  the 

bladder wall

 

Normal

 

7 (70.0)

 

5 (71.4)

 

-

 

1.000

Focal irregularity

 

1 (10.0)

 

1 (14.3)

 Multifocal irregularity

 

2 (20.0)

 

1 (14.3)

 
Thickening of  the 

Bladder wall

 

No thickening

 

4 (40.0)

 

4 (57.1)

 

-

 

 

0.647

Focal thickening

 

2 (20.0)

 

0 (0.0)

 

Multifocal thickening

 

4 (40.0)

 

3 (42.9)

 

Bladder wall mass

 

No mass

 

9 (90.0)

 

5 (71.4)

 

-

 

0.537

Multiple masses

 

1 (10.0)

 

2 (28.6)

 

Bladder wall shape

 

Normal shape

 

5 (50.0)

 

2 (28.6)

 

-

 

0.354

Abnormal shape

 

5 (50.0)

 

5 (71.4)

 

Severity of  the 

hydronephrosis

Unilateral mod hydroneph

 

2 (33.3)

 

2 (66.7)

 

-

 

1.000

Bilateral mod hydroneph 3 (50.0) 1 (33.3)

Severe hydronephrosis 1 (16.7) 0 (0.0)

mod  = moderate, hydroneph = hydronephrosis, FET = Fisher's Exact Test
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DISCUSSION
The prevalence and severity of  UTP in this study 
had no significant relationship with the intensity 
of  infection. Similar to this finding, King et al8 
and Onile et al; 9 reported that subjects with 
bladder pathologies, could have mild or severe 
schistosomiasis infection. The finding is 
however at variance with those of  Vester et al, 10 
Ekwunife et al,11 Nmorsi et al,12 and Sacko et 
al; 13 who all reported that UTP of  urinary 
schistosomiasis were associated with increasing 

,11,12,13egg output.10  A number of  factors may play 
a role in the differences. Genetic factors for 
instance, as suggested by Kouriba et al14 in Mali, 
may play a role in the similarity between this 
index study and the studies by King et al8 and 
Onile et al. 9 It may be that majority of  the 
subjects with UTP were immunologically naïve, 
and so, mounted a vigorous inflammatory 
response to any infection, be it mild or heavy 

,14infection;  resulting in UTP. It may also be that 
acquired immunity developed earlier in areas of  
high exposures, and this acquired immunity 
modulated the host immune response to the 
antigen of  schistosoma eggs, to the development 
of  UTP, especially in heavily infected subjects. 
This is as reported by Joseph et al15 in 2004, and 
Woolhouse et al16 in 1999.

CONCLUSION
The prevalence and severity of  UTP in this study 
had no significant relationship with the intensity 
of  infection. Therefore, the final thought on the 
influence of  severity of  infection on the 
development of  UTP from this study is that 
intensity of  schistosomiasis infection alone may 
not affect the development of  UTP of  
schistosomiasis. This influence may be altered 
probably by genetic make-up of  the parasite, and 
the hosts' immune response.
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Assessment Of  Haematological And Antioxidants 
Changes In Male Albino Wistar Rats Treated With 
Tramadol

Abstract
Introduction
Illicit drug use disorders are a major public health burden that contributes significantly to the global 
burden of  disease and tramadol is one of  the most common illicit psychoactive substances being abused 
especially amongst the young adults. This research aims to assess the haematological and antioxidants 
activities of  male wistar rats treated with tramadol. 

Materials and Methods
Thirty adult male Wistar rats weighing 120-180 g were selected for the study and was randomized into 6 
groups. Group 1 was not treated within the period of  the study before sacrificing, Group 2 to 5 received 
30 mg/kg body weight of  tramadol for 7, 14, 21 and 42 days respectively while treatment for group 6 was 
withdrawn for 3 weeks after 21 days treatment period before sacrificing. The animal's Brain, Liver, kidney 
and Testis were excised for biochemical analysis. Generated data were analyzed using SPSS package and 
results expressed as mean ± SEM. 

Results
Results obtained showed significant decrease in the haemtololgical parameters as well as in the WBC 
count, Catalase, SOD and Glutathione activities in the chronic tramadol-treated rats when compared to 
the normal control at p<0.05. This study also revealed that chronic tramadol use increases the level of  
MDA significantly when compared with the non-treated group. 

Conclusion
Tramadol consumption lowers RBC count, haemoglobin level, PCV, platelet count, WBC count, CAT, 
SOD, and GSH activities while significantly raising MDA levels. Therefore tramadol should only be 
used under medical supervision and only on prescription, avoiding indiscriminate and long-term.

Corresponding Author: Ossai, Nduka Richard (Department of  Human Physiology, Delta State University, Abraka, 
Nigeria)
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1.0 INTRODUCTION
Tramadol, a centrally acting analgesic agent with 
activity at μ-opioid, adrenergic and 5-
hydroxytryptamine (5-HT) receptors (18, 25), 
has recently become a cause of  major addiction 
in Nigeria especially amongst young adult, and 
of  recent, many reports confirm the scourge of  
tramadol addiction of  which many health 

workers were unaware of  the scale of  its non-
medical use and abuse (22). The central role of  
liver and kidney in drug metabolism predisposes 
them to toxic injury, however, tramadol has been 
heralded as a non-abusable replacement option 
for many of  the existing opiate painkillers, and the 
potential for abuse naturally does exist. If  a user 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 5 No. 2 December 2022

1  1 2Ojieh Anthony Emeka , Ossai Nduka Richard , Nwogueze Bartholomew Chukwuebuka



African Journal of  Tropical Medicine and Biomedical Research  Vol. 5 No. 2 December 2022

31

takes tramadol repeatedly over a period and 
develops a tolerance for the drug, an overdose 
may occur when that user takes more than 
normal to achieve the desired effect; hence, 
tramadol overdoses had been reported to be very 
serious and can cause neurological toxicity, 
Respiratory failure, Serotonin syndrome and 
Mild, moderate or even severe cardiovascular 
disruption (19, 21). Although fatal intoxications 
of  tramadol are rare and appear to be associated 
with large overdoses and co-ingestion of  other 
drugs and /or alcohol (21). Symptoms of  
overdose may include; depression, addiction and 
seizures, change in consciousness, decreased 
awareness or responsiveness, difficulty with 
breathing, lack of  muscle tone, light-headedness, 
loss of  consciousness, pinpointed pupils of  the 
eyes, severe sleepiness, slow or irregular 
heartbeat and unusual tiredness (20) With the 
current abuse of  tramadol in Nigeria, this study 
therefore aim to access the haematological and 
antioxidant properties in albino wistar rats 
treated with tramadol.

2.0 MATERIALS AND METHOD

2.1 Chemicals and Drugs
Tramadol was purchased from Demeck 
pharmaceutical, Obiaruku, Delta State, Nigeria, 
All the chemicals and drugs used were of  
analytical grade

2.2. Experimental Animal
Thirty (30) adult male Wistar rats were purchased 
for this research at the Faculty of  Basic Medical 
Sciences Animal Farm, Delta State University, 
Abraka, Nigeria, and housed in metabolic cages. 
They were kept on the animal feed growers' daily 
mash diet, a product of  Top Feed in Sapele, Delta 
State. Feed components include: 17.0 percent 
protein, 4.5 percent min. fat, 0.96 percent min. 
calcium, 3.92 percent usable min. phosphorus, 

and 2450kcal energy and water ad libitum. 

2.3 Ethical Consideration
The Research, Ethics and Grants Committee of  
the Faculty of  Basic Medical Sciences, Delta State 
University, Abraka, Nigeria, reviewed and 
approved the protocol for this study, and the 
experiment was performed in accordance with 
the ethical guidelines for the care and use of  
animals as laid down Helsinki, 1964 (51).

2.4 Drugs Preparation and Administration
300 g of  tramadol was dissolved in 50 ml of  water 
and was administered orally to the rats acceding to 
their body weight.

2.5 Experimental Design:
Group 1 (n - 5) – Control Group Wister Rats were 

not treated within the period of  the study 
before sacrificing.

Group 2 (n - 5) – Received 30 mg/kg body weight 
of  tramadol for 7 days and was 
sacrificing.

Group 3 (n - 5) – Received 30 mg/kg body weight 
of  tramadol for 14 days and was 
sacrificing.

Group 4 (n - 5) – Received 30 mg/kg body weight 
of  tramadol for 21 days and was 
sacrificing.

Group 5 (n - 5) – Received 30 mg/kg body weight 
of  tramadol for 42 days and was 
sacrificing.

Group 6 (n - 5) –Withdrawn for 3 weeks after 
receiving tramadol 30 mg/kg for 21 days 
before sacrificing

2.6 Sample Collection
Each rat was sacrificed by cervical dislocation and 
was placed on its dorsal surface, a laparotomy was 
carried out to reveal the internal organs, and 
blood was collected by cardiac puncture, using 
5ml syringes and 23G needle into blood sample 
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containers and centrifuged for 10 minutes at a 
rate of  4000 rpm, and serum was collected and 
stored in blood sample containers.. The brain, 
liver, testis and kidney was harvested for 
biochemical analysis.

2.7 Biochemical Analysis
Biochemical analysis was carried out on the 
samples collected as follows; 

2.7.1 Determination of  Haematological 
parameters
Haematological parameters were measured 
using automated cell counter (Coulter 
Electronics, Luton, Bedfordshine, UK) having 
standard calibrations in line with the instructions 
of  the manufacturer. Parameters measured were: 
RBC count, platelet count, PCV and Hb 
concentration. 

2.7.2 Determination of Total and Differential 
White Blood Cell Count.
Total and differential White blood cell count was 
calculated using manual cell counting chamber 
with Neubaurer Chamber according to Dhurba 
(50)

2.7.3 Determination of  Catalase Activity
The activity of  catalase was determined in the 
tissue homogenates by the method adopted by 
Viviam (14) and Ossai et al. (17)

2.7.4 Determination of  SOD Activity
The activity of  SOD in the tissue homogenates 
was estimated spectrophotometrically using the 
method of  Misra and Fredorich (15) and adopted 
by Ossai et al. (17)

2.7.5 Determination of  GSH Activity
The reduced glutathione was estimated in serum 
and tissue homogenates using the method of  
Ellman (12) and adopted by Beulter et al. (13)

2.7.6 Determination of  MDA Activity
A breakdown product of  lipid peroxidation 
thiobarbitoric acid reactive substance (TBARS) 
was measured in the tissue homogenates by the 
method of  Gutteridge and Wilkins (16) and 
adopted by Ossai et al. (17)

2.8 Statistical analysis 
The data were analyzed by comparing the values 
for individual controls for different treatment 
groups and the results were expressed as mean 
values ± standard mean error (mean ± SEM). 
Using the student's t-test, ANOVA variance 
analysis, and the results were considered 
significant at P-values of  less than 0.05 (P<0.05) 
using SPSS version 23 software, significant 
differences between control and experimental 
groups were measured. 
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3.0 RESULTS

Table 1: Effects of  Tramadol consumption on relative organ weight of  male Wistar rat

Group Brain Weight Liver Weight  Kidney Weight Testis Weight  

Group 1 
0.66±0.06  3.10±0.16 0.54±0.06 1.03±0.11 

Group 2 0.79±0.11 3.21±0.06 0.63±0.03 1.55±0.09 

Group 3 1.20±0.08 3.09±0.23 0.53±0.12 0.84±0.06 

Group 4 1.16±0.09 2.55±0.08 0.30±0.02 0.59±0.07 

Group 5 0.86±0.09 3.23±0.11 0.69±0.08 1.36±0.13 

Group 6 1.36±20.48 2.93±0.07 0.69±0.03 1.32±0.19 

Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing 
a ba common superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 

significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = 
Received tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = 
Received tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after three 
weeks.

Table 2: Outcome of  Tramadol consumption on hematology in male Wistar rat

Group RBC HB PCV PLT 

Group 1 9.90±0.50 15.43±0.69 41.20±1.39 360.40±33.96 

Group 2 10.36±0.40 16.81±0.12 43.40±1.36 342.80±22.42 
Group 3 10.55±0.45 16.23±1.07 44.40±3.41 334.60±63.95 
Group 4

 10.76±0.41
 

15.21±0.49
 

41.20±0.86
 

288.00±38.47
 

Group 5
 10.23±0.47

 
16.27±0.60

 
42.20±0.92

 
390.40±9.89

 
Group 6

 
9.85±0.45

 
16.03±0.61

 
41.40±1.25

 
375.20±15.02

 
Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing 

a ba common superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 
significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = 
Received tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = 
Received tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after 
three weeks.
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Table 3: Outcome of  Tramadol consumption on total and differential count of  WBC in male 
Wistar rat

     

G
ro

up
s

 

WBC                                                     LYM  MID  GRA  LYM%  MID% GRA%

1

 

10.87±0.87

 

7.11±0.67

 

1.70±0.24

 

2.82±0.30

 

67.87±3.82

 

14.16±1.57 24.28±2.91

2

 

9.86±0.85

 

6.51±0.67

 

1.40±0.12

 

2.31±0.44

 

67.43±4.17

 

14.76±1.71 24.06±3.85

3

 

10.23±1.02

 

7.48±0.73

 

1.37±0.20

 

2.16±0.12

 

69.79±3.51

 

12.70±1.39 21.94±2.13

4

 

10.29±1.10

 

7.14±0.73

 

1.53±0.16

 

2.75±0.23

 

62.71±2.90

 

11.50±1.19 25.70±2.49

5 10.37±0.60 6.91±0.55 1.34±0.18 2.88±0.33 65.37±3.11 13.02±1.88 27.88±2.67

6 9.81±0.87 7.29±0.79 1.52±0.22 2.61±0.30 66.89±3.43 14.24±1.81 25.16±3.22

Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing a 
a bcommon superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 

significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = Received 
tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = Received 
tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after three weeks.

Table 4: Outcome of  Tramadol consumption on Catalase Activates in male wistar rats

Group CAT (U/mg protein) 
Brain Testis  Kidney Liver 

Group 1 64.82±0.98a
 22.62±2.18a

 47.59±1.89a
 52.60±1.33a

 

Group 2 53.88±3.76b

 26.82±1.26a

 43.92±2.51b

 49.43±1.47b

 

Group 3 35.63±4.77b

 25.36±3.03a

 27.29±0.96c

 43.35±2.69b

 

Group 4
 

31.62±0.98b

 
29.88±2.01a

 
27.90±1.37c

 
41.80±3.16c

 

Group 5
 

32.85±0.31b

 
22.25±1.29a

 
25.738±2.39c

 
43.02±1.63c

 

Group 6
 

22.79±2.18b

 
21.31±1.29a

 
20.39±1.04c

 
44.09±3.50b

 
Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing a 

a bcommon superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 
significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = Received 
tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = Received 
tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after three weeks.
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Table 5: Outcome of  Tramadol consumption on SOD Activates in male wistar rats

Group SOD (U/mg protein) 

Brain Testis  Kidney Liver 

Group 1 41.29±1.66a

 40.64±6.10 48.09±1.87a

 52.28±1.52a

 

Group 2 39.44±1.79b

 35.99±5.49 41.81±3.40b

 48.42±1.70b

 
Group 3

 
26.43±1.47b

 
30.21±.629

 
30.62±0.62c

 
39.09±1.25c

 
Group 4

 
33.40±0.70b

 
32.22±2.39

 
41.67±2.75b

 
43.16±1.60c

 
Group 5

 
36.11±2.51b

 
35.00±1.54

 
41.54±1.66b

 
46.33±3.33b

 
Group 6

 
34.65±2.29b

 
43.80±1.20

 
38.97±3.38b

 
47.27±2.95b

 
Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing 

a ba common superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 
significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = 
Received tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = 
Received tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after three 
weeks.

Table 6: Outcome of  Tramadol consumption on GSH Activates in male wistar rats

Group GSH (Unit/mg protein) 

Brain Testis  Kidney Liver 

Group 1 40.25±1.51 38.29±2.36 44.17±6.08 38.24±2.49 
Group 2
 

49.12±3.88
 

32.13±1.93
 

51.86±2.57
 

52.36±12.94
 

Group 3
 

47.21±2.04
 

30.51±4.36
 

50.64±1.08
 

47.77±3.88
 

Group 4
 

41.10±3.04
 

35.21±3.22
 

48.30±1.70
 

36.53±2.18
 

Group 5
 

56.76±8.01
 

53.14±2.97
 

49.31±5.48
 

45.87±3.21
 

Group 6
 

52.31±1.20
 

45.16±1.82
 

47.04±7.31
 

45.07±4.81
 

Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing 
a ba common superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 

significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = 
Received tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = 
Received tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after three 
weeks.
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Table 7: Outcome of  Tramadol consumption on MDA Activates in male wistar rats

Group  MDA (Unit/mg protein)  

 Brain  Testis  Kidney  Liver  

Group 1  1.03±0.23  0.93±0.44  1.03±0.23  1.08±0.17  

Group 2  1.59±0.36  0.37±0.03  1.59±0.36  1.10±0.18  
Group 3

 
2.10±0.94

 
0.39±0.09

 
2.10±0.94

 
1.84±0.77

 
Group 4

 
2.77±0.72

 
0.43±0.15

 
2.77±0.72

 
1.73±0.17

 
Group 5

 
2.34±0.47

 
0.79±0.18

 
2.34±0.48

 
2.03±0.62

 
Group 6

 
1.42±0.17

 
0.39±0.13

 
1.42±0.17

 
1.10±0.34

 

Values are expressed as mean±SEM. ANOVA followed by PostHoc (LSD) multiple range tests. Values not sharing 
a ba common superscript differ significantly at P<0.05. P<0.05 indicate significant increase and P>0.05 indicate no 

significant difference

KEY: Group 1 = Normal Untreated rats, Group 2 = Received tranadol 30mg/kg for one week; Group 3 = 
Received tramadol 30 mg/kg for two weeks, Group 4 = Received tramadol 30 mg/kg for three weeks, Group 5 = 
Received tramadol 30 mg/kg for six weeks and Group 6 = withdrawn from receiving tramadol 30 mg/kg after three 
weeks.
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