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Abstract: Herpes simplex virus infections have been previously reported in diabetic patients. This study
therefore investigated the prevalence of Herpes simplex virus (HSV-1, 2) in patients attending a diabetic clinic
of a medical centre in a community in southwest Nigeria. Three hundred and twenty (320) patients aged
between 35 — 50 years were screened for fasting blood sugar (FBS); urine sugar (US), urine ketone (UK) and
antibodies to HSV-1, 2. Two hundred and seventy (270) (84.4%) of the patients had hyperglycaemia as well as
glucosuria, with FBS ranging between 125 and 560 mg/dl, while the remaining 50 (15.6%) had
normoglycaemia, with FBS ranging between 55 and 90 mg/dl. None of the normoglycaemic group was HSV-1,
2 seropositive. Among the 270 hyperglycaemic group, 55 (20.4%) had ketonuria and all (100%) were HSV-1, 2
seropositive. 215 (79.6%) of hyperglycaemic group had no ketonuria, and none of them was HSV-1, 2
seropositive.  Results of this study showed a high prevalence of hyperglycaemia in the community.
Seropositivity to HSV-1, 2 is significant in ketonuria hyperglycaemic patients. This can form a basis for
investigating the role of HSV-1, 2 in uncontrolled diabetes since ketonuria is associated with uncontrolled
diabetes.
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I.  Introduction

Diabetes is a group of metabolic diseases characterized by hyperglycemia resulting from defects in
insulin secretion, insulin action or both. The chronic hyperglycaemia of diabetes is associated with long-term
damage, dysfunction and failure of different organs, especially the eyes, kidneys, nerves, heart and blood.

Several pathogenic processes are involved in the development of diabetes. These range from
autoimmune destruction of the B-cells of the pancreas with consequent insulin deficiency to abnormalities that
result in resistance to insulin action. The basis of the abnormalities in carbohydrate, fat, and protein metabolism
in diabetes is deficient action of insulin on target tissues. Deficient insulin action results from inadequate insulin
secretion and/or diminished issue responses to insulin at one or more points in the complex pathways of
hormone action. Impairment of insulin secretion and defects in insulin action frequently coexist in the same
patient.

Symptoms of marked hyperglycaemia include polyuria, polydipsia, weight loss, and blurred vision.
Acute, life-threatening consequences of uncontrolled diabetes are hyperglycaemia with ketoacidosis or the
nonketonic hyperosmolar syndrome.

The vast majority of cases of diabetes fall into two broad etiopathogenic categories: Type 1 diabetes-
the cause of which is an absolute deficiency of insulin secretion and Type 2 diabetes which is more prevalent is
caused by a combination of resistance to insulin action and an inadequate compensatory insulin secretion
response. In this category, a degree of hyperglycaemia sufficient to cause pathologic and functional changes in
various target tissue, but without clinical symptoms, may be present for a long period of time before diabetes is
detected [1,2]. Several millions of people have diabetes globally including Africa [3-5].

There have been reports of Herpes virus infections in diabetic patients [6-9]. HSV-1 has been
recognized as a potential pathogen of cardiovascular diseases. The presence of antibody to HSV — 1 is reported
to be associated with an increase in the risk of incidence myocardial infarction and coronary heart death. Type 2
diabetes is a major risk infection for cardiovascular morbidity and mortality [6].

To improve the understanding of the relationship between HSV-1, 2 and diabetes, this study
investigated the prevalence of HSV-1, 2 in diabetic and non-diabetic patients in a community in southwest
Nigeria.
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Il.  Materials And Methods
1.1. Materials
HSV-1, 2 IgG EIA diagnostic kit (Clinotech diagnostic & Pharm. Inc., Canada, expiry 12/2014);
Combi Uriscreen (Axiom Medical Ltd. UK, expiry; 6/2014);
Glucose kit (Randox Lab Ltd, Antrim, UK);
Stat Fax ELISA reader 2004 (Awareness Tech Inc., USA);
Spectrophotometer SP830+ (Metertech, Taiwan).

1.2. Methods

This study was carried out at a diabetes clinic in Ogbomoso, a cosmopolitan town in the Southwestern
part (Oyo State) of Nigeria. Formal consent was obtained from the Medical Director of the centre. A total of
three hundred and twenty (320) volunteered persons were involved in the study and informed consents were
obtained from them. The subjects, males and females, were between the ages of 35 and 50 years. No pregnant
woman was involved.

In each case Fasting blood was collected in fluoride tubes, and in plain serum tubes. Urine sample was

also collected from each person. Serum was kept frozen until analysis.
Plasma FBS were determined using Glucose oxidase method as described by Barham and Trinder *° (Glucose
Kit, Randox Lab Ltd, UK). Absorbance was read using spectrophotometer SP 830+. Qualitative urine sugar and
ketone were done using COmbi uriscreen reagent strips (Axiom Medical Ltd, UK). Sensitivity of strip is as
follows:

Glucose: 12.6mg/dl; ketone 1.0 mg/dl. Each batch of reagent was controlled with known negative and
positive sugar and ketone specimens. The presence or absence of antibodies to HSV-1, 2 were determined in
the serum using IgG EIA Kit, according to the manufacturer’s instructions with appropriate controls (HSV-1, 2
EIA Kit, Clinotech diagnostic and Pharmaceutical Inc., Canada).

The results were read by ELISA Microwell reader compared with calibrator and controls****, 1gG
seropositivity to HSV-1, 2 indicated prior infection of HSV-1, 2.

I1l.  Results

In this study, 270 (84.4%) of the 320 patients studied had hyperglycaemic with FBS ranging from 125
to 560 mg/dl, while 50 (15.6%) had normoglycaemic with FBS ranging from 55 — 90mg/dl (Table 1). Among
the 270 patients with hyperglycemia, 55 (20.4%) had ketonuria, and all of them (100%) were seropositive for
HSV-1, 2. The remaining 215 (79.6%) patients had no ketonuria, and none of them was seropositive for HSV-
1, 2. None of the 50 normoglycaemic patients was seropositive for HSV-1, 2 (Table 2). Few numbers of
patients were seropositive in the FBS 125 — 399 mg/dl range compared with the number recorded in the much
higher FBS values, the highest number of patients being recorded in the 500 — 560mg/dl range (Table 3). The
T-test value obtained was p = 0.000 at a significance level of p < 0.05.

In this study, the presence of HSV-1, 2 antibodies was associated with hyperglycaemic ketonuria, and
there was a high prevalence of hyperglycaemia among the patients studied. Urine sugars were qualitatively
positive for all the 270 hyperglycaemic patients.

Table 1: Showing prevalence of hyperglycaemic among patients (n= 320)

Type n FBS (mg/dl) FBS (mg/dl) FBS Mean
Minimum Maximum
Hyperglycaemia 270 125 560 274.27
Normoglycaemia 50 55 90 64.40

Table 2: Showing Seropositivity of HSV-1, 2 in diabetic and non-diabetic patients (n = 320)

Type No. of Patients HSV-1, 2 Seropositivity
Normoglycaemia 50 0 (0%)
Hyperglycaemia non-ketonuria 215 0 (0%)
Hyperglycaemia ketonuria 55 55 (100%)

Table 3: Showing distribution of FBS among patients ( nh = 55) seropositive HSV-1, 2

FBS range (mg/dl) No of Patients
125 -299 5
300 - 399 5
400 —499 20
500 — 599 25
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IV.  Discussion

A high incidence (84.4%) of hyperglycaemic was recorded in this study, which is an indication of a
high rate of diabetes in this community (Table 1). The T-test value obtained was p = 0.000 at a significance
level of p < 0.05. This supports the prevalence of diabetes worldwide reported by other workers. Chijioke et al
[15] and Ebenezer et al [16] reported a high prevalence of diabetes in their works in cosmopolitan cities of llorin
in southwest and Port Harcourt in South-South Nigeria respectively. Serah et al [4] reported that a total number
of people with diabetes worldwide is projected to rise from 171 million in the year 2000 to 366 million in 2030.
Similarly, Hilary et al [5] reported that the number of adults with diabetes in the world will rise from 135
million in 1995 to 300 million in the year 2025, and that the major part of this numerical increase will occur in
developing countries.

In our study, the 50 normoglycaemic patients were seronegative to HSV-1, 2, similarly the 215 non-
ketonuria hyperglycemic patients were seronegative to HSV-1, 2. Whereas all the 55 (100%) ketonuria
hyperglycaemic were seropositive to HSV-1, 2 (Table 2). A significant association of HSV-1, 2 seropositivity
with ketonuria hyperglycaemia was found in this study. This agrees with the reports of other workers: Eugene
et al [3] reported an association of herpes virus with DM-2 in patients of Sub-Saharan African origin where they
recorded 87.7% seropositivity to HHV-8 in ketosis-prone DM-2. Yuhua et al [6] also reported an association of
herpes simplex with diabetes.. There is therefore a relationship of herpes simplex with diabetes, althonugh HSV
infections are seen in non-diabetic conditions, such as keratitis and sexually transmitted diseases [17].

V.  Conclusion
In this study, we recorded few numbers of patients that were seropositive in the FBS 125 — 399 mg/dI
range compared with the number recorded in the much higher FBS 500 — 560 mg/dl range (Table 3). There is
need to investigate the role of herpes virus in diabetes further.
Further study is necessary to establish relationship of HSV-1, 2 with different FBS levels of
hyperglycaemia.  Although, American Diabetes Association * reported that consequences of uncontrolled
diabetes include hyperglycaemia with ketoacidosis.
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