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Effects of the Anti-diabetic Polyherbal (Ruzu Bitters) on Glucose, Hepatic and Renal
Parameters in Alloxan-induced Diabetic Rats

ABSTRACT

Aim: This study evaluated the effects of the anti-diabetic polyherbal (Ruzu Bitters) on glucose, hepatic and renal
parameters in alloxan-induced diabetic rats.

Methodology: A total of 35 male Albino rats weighing between 120-140 g were used for this study. Diabetes was
induced by a single intraperitoneal injection of freshly prepared alloxan-monohydrate (140 mg/kg body weight).
Fasting plasma glucose (FPG) was determined using the glucose oxidase method. Alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) were determined using Reitman-Frankel method, while alkaline phosphatase
(ALP) was determined using the colorimetric phenolphthalein method. The electrolytes, sodium (Na*), potassium
(K") and chloride (CL") were determined using ion selective electrode (ISE) method. Urea was determined using
Urease bertholet method. Creatinine was determined using the Jaffe-Slot method. Phytochemical analysis was done
on the herbal mixture, using classical methods.

Results: The results revealed the presence of saponins, alkaloids, flavonoids, polyphenols and tannins in the
polyherbal mixture ruzu bitters. FPG levels in the negative control and the treatment groups were significantly lower
when compared to the diabetic control. FPG levels were significantly higher in Group 3 and group 4, but showed no
significant difference in group 5, compared to the negative control. ALT, AST and ALP levels were significantly
higher in the diabetic control and treatment groups, compared to the negative control, except for Group 3 which
showed no significant difference. Treatment groups 4 and 5 had significantly higher ALT levels compared to the
diabetic control. Also, AST levels in groups 4 and 5 were not significantly different from the diabetic control. Group
4 had significantly higher Na* and CI" levels compared to both the negative control and diabetic control groups. Urea
levels in the diabetic control and all treatment groups were significantly higher than the negative control. Group 3
had significantly lower urea levels, groups 4 and 5 had significantly higher urea levels compared to the diabetic
control. Treatment groups 4 and 5 had significantly higher urea and creatinine values compared to the diabetic
control.

Conclusion: Administration of 140 mg/kg body weight of alloxan-monohydrate produced significant diabetes in the
Albino rats with electrolyte imbalance and elevated urea, creatinine and liver enzyme levels. Treatment with the
polyherbal ruzu bitters and glibenclamide had equipotent anti-hyperglycaemic effects. Glibenclamide had
hepatoprotective effects on the liver, however, ruzu bitters negatively impacted the liver of the diabetic rats. Also,
the combination therapy worsened liver parameters as ruzu bitters reduced the beneficial effects of glibenclamide.
Ruzu bitters was nephrotoxic as it exacerbated the renal parameters of the diabetic rats. Authorities should ensure
proper evaluation of anti-diabetic herbal products and care should be taken in their use/combination with orthodox
drugs, as they could pose public health risk.
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alloxan.

1. INTRODUCTION

“Diabetes is a major public health problem, and brings with it, a huge disease burden on the
patients. The increased burden of diabetes and the unresolved complications makes most patients
resort to complementary and alternative medicine (CAM), in which they practice polypharmacy,

combining orthodox and herbal drugs, in an attempt to improve the outcomes of their illnesses as



well as their general well-being” [1, 2]. “The increased prevalence in the use of CAM by diabetic
patients in Africa, particularly Nigeria, must be matched with efforts to ascertain the safety as
well as the therapeutic efficacies of these drugs. In Africa, especially Nigeria, there are a number
of constraints in the control of CAM usage. For instance, there is lack of integration of CAM
therapies into African mainstream health care systems. This is despite the World Health
Organization (WHQ) recommendation to integrate traditional and CAM therapies into national
health care systems” [3]. Another major concern is the lack of regulation on CAM use, therefore
exposing the population to potential harm. This study looks at the efficacy and safety in the use
of an anti-diabetic polyherbal thus evaluated the effects of the anti-diabetic polyherbal (Ruzu

Bitters) on glucose, hepatic and renal parameters in alloxan-induced diabetic rats.

2. MATERIALS AND METHODS
2.1 Experimental Animals

A total of thirty-five (35) male Albino rats weighing between 120 to 140g were used for the
study. The rats were housed in standard cages at regulated room temperature, with controlled 12-
hour light-dark cycles, and allowed access to feed and water ad libitum. The rats were allowed to

acclimatize for two (2) weeks prior to the commencement of study.
2.2 Drugs

A commonly used polyherbal mixture Ruzu bitters was used for the study. Ruzu bitters is
manufactured by Ruzu Herbal Products & Services Ltd, Nigeria. Glibenclamide, a standard anti-
diabetic drug, was also used for the study. It was manufactured by Glanil Pharmaceuticals,

Nigeria.
2.3 Acute Toxicity study

“Acute Toxicity Study was done by the fixed dose procedure [4], using a group of 3 rats. 10
ml/kg body weight of diarth was orally administered to each of the rats. The rats were then
observed for signs of toxicity for 48 hours. After observation, there were no signs of toxicity,
hence the polyherbal mixture ruzu bitters was deemed safe up to a dose of 10 ml/kg body
weight” [4].



2.4 Dose Calculation
2.4.1 Ruzu Bitters

The daily dose was extrapolated from the manufacturers’ dose of 120ml/70kg body weight.
A rat of 1kg would require; 1/70 x 120 [4, 5]

= 1.71ml/kg/day.

2.4.2 Glibenclamide

The administered rat dose was extrapolated from the human daily dose [6] as shown below:
Human daily dose is 1 tablet (5mg) twice daily, which is 10mg/day.

Rat dose (mg/kg) = Human daily dose x 0.018 x 5

=10x0.018 x5

= 0.9mg/kg/day

2.5 Experimental Design and Diabetes Induction

“The rats were weighed and grouped into 5 groups of 7 rats each. Diabetes was induced by a
single intraperitoneal injection of freshly prepared alloxan monohydrate (140mg/kg body wt.)
dissolved in physiological saline, after a 6 hour fast. Diabetes was confirmed after 48 hours in all
the rats, with fasting blood glucose levels above 14mmol/L (250 mg/dl)” [7]. “Treatments
(drugs) were administered daily according to the groupings by means of oral gavage for 28
days”.[28]

Group 1: Negative control group. Injected only physiological saline intraperitoneally

Group 2: Diabetic control

Group 3: Diabetic rats administered glibenclamide.

Group 4: Diabetic rats administered ruzu bitters.

Group 5: Diabetic rats administered a combination of glibenclamide and ruzu bitters

2.6 Reagents and Biochemical Analyses



“All reagents were commercially purchased and the manufacturer’s standard operating
procedures were strictly followed. Quality control (QC) samples were run together with the
biochemical analysis. Alloxan was gotten from Qualikems Fine Chem Pvt Ltd, India. Fasting
plasma glucose (FPG) was determined using Glucose oxidase method” [8], as modified by
Randox Laboratories Limited (UK). “The liver enzymes alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) were determined using the Reitman-Frankel method” [9], as
modified by Randox laboratories limited (UK). “Alkaline phosphatase (ALP) was determined
using the Colorimetric endpoint method” [10] as modified by Randox laboratories limited (UK).
“The electrolytes, sodium (Na"), potassium (K*) and chloride (CL") were determined using ion
selective electrode (ISE) method” [11]. “Urea was determined using Urease bertholet method”
[12], as modified by Randox laboratories limited (UK). “Creatinine was determined using the
Jaffe-Slot method” [13], as modified by Randox laboratories limited (UK). “Qualitative

phytochemical analysis was done on the herbal mixture using classical methods” [14].
2.7 Statistical Analysis

“Data was analysed using Graph Pad Prism version 8.0.2. Differences among groups were
compared using one way analysis of variance (ANOVA), followed by Tukey’s multiple
comparison test. Results were considered statistically significant at 95% confidence interval
(p<0.05). Values are expressed as Mean = SD”. [28]

3. RESULTS AND DISCUSSION
Table 1: Qualitative Phytochemical Analysis of the Herbal Mixture Ruzu bitters

Phytochemicals Presence
Saponins ++
Alkaloids +
Terpenes -
Coumarins -

Cardiac glycosides -
Flavonoids ++
Polyphenols +

Tannins ++




Phlobatannins -

+ Present, - Not present

Table 1 shows the results of phytochemical analysis. The results revealed the presence of the
phytochemicals saponins, alkaloids, flavonoids, polyphenols and tannins in the polyherbal
mixture ruzu bitters in variable amounts. These phytonutrients have modulatory effects on

diabetic pathways and could be responsible for the alteration of biochemical parameters [15].

Table 2: Effects of Treatment on Fasting Plasma Glucose (FPG) and Liver Enzymes of the
Rats.

Groups FPG (mmol/L) ALT (1U/L) AST (IU/L)  ALP (1U/L)
Group 1 (Neg 5.40 + 0.52" 8.60 £ 0.79" 42.63+5.81° 46.86 +2.27°
Control)

Group 2 (Pos 17.18+2.71*  1237+155%  61.10+457% 71.90 + 4.49°
Control)

Group 3 (Gli) 7.65+0093*"  950+1.43" 45.86 + 6.53° 43.41 + 353"
Group 4 (Ruzu) 752 +£0.44%°  3417+130°° 57.40+6.93" 61.02+5.07%"
Group 5 (Gli + Ruzu) 7.13£0.31° 29.96 + 1.44°°  60.19+6.34*° 70.13+3.73°
p-value < 0.0001 <0.0001 0.0006 <0.0001
F-value 68.80 225.9 7.019 47.00
Remark S S S S

S — Significant, ® — significantly different from negative control, ° — significantly different from
positive control, Gli — Glibenclamide, Ruzu — Ruzu Bitters.

Table 2 shows the results of fasting plasma glucose (FPG), the liver enzymes alanine
aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) after
treatment. FPG levels in the negative control and the treatment groups were significantly lower
(P<.05) when compared to the diabetic control. FPG levels were significantly higher (P< .05) in
Group 3 (administered glibenclamide) and group 4 (administered Ruzu bitters), but showed no
significant difference (P> .05) in group 5 (the combination group), compared to the negative
control. This implies administration of glibenclamide and ruzu bitters as singular therapies
reduced the FPG levels of the rats from diabetic levels. However, the single therapies were not
effective enough to return the FPG values to baseline control levels. It also implies the

combination therapy was more effective than the singular therapies, and showed synergistic



action in reducing FPG levels down to baseline control values. Phytonutrients in herbal drugs act
alone or in interaction with orthodox drugs, affecting metabolic pathways and bringing about
different glycemic responses. In a similar study, ethanolic extract of Carica papaya leaves
showed comparable anti-hyperglycaemic activity when administered alongside glibenclamide in
alloxan-induced diabetic rats [16]. The results also agree with the works of Briggs et al. [17], in
which the combination therapy of glibenclamide and the polyherbal drug diarth significantly
reduced glucose levels, and was more effective compared to glibenclamide administered alone,
in alloxan-induced diabetic rats.

ALT levels were significantly higher (P< .05) in the diabetic control and treatment groups,
compared to the negative control, except for Group 3 (glibenclamide) which showed no
significant difference (P> .05). This implies the induction of diabetes significantly elevated ALT
levels in the rats. However, treatment with glibenclamide was effective and reduced ALT levels
to normal control levels. Treatment groups 4 (ruzu bitters) and 5 (combination group) had
significantly higher (P< .05) ALT levels compared to the diabetic control. This implies treatment
with the herbal bitters singularly and in combination with glibenclamide worsened ALT values,

significantly elevating it even above the diabetic control levels.

AST levels were significantly higher (P< .05) in the diabetic control and treatment groups 4
(ruzu bitters) and 5 (combination group), except for group 3 (glibenclamide) that showed no
significant difference (P> .05) compared to the negative control. This implies diabetes elevated
AST levels, and treatment with glibenclamide was effective in reducing AST levels to normal
baseline levels. There were no significant differences between groups 4 (ruzu bitters) and 5
(combination group) when compared to the diabetic control. This implies treatment with ruzu
bitters, and its combination with glibenclamide was not effective and had no impact on AST

levels.

ALP levels were significantly higher (P< .05) in the diabetic control and treatment groups 4 and
5, except for group 3 that showed no significant difference (P> .05) compared to the negative
control. This indicates the elevated ALP levels were reduced to normal control levels by
treatment with glibenclamide. There was no significant difference in ALP levels in group 5 when
compared to the diabetic control. This also indicates treatment with ruzu bitters was not as

effective as glibenclamide, and the combination therapy had no impact on ALP levels. The



results from the liver enzymes imply glibenclamide improved the liver condition in the diabetic
rats and had hepatoprotective effects. Administration of ruzu bitters negatively impacted the
liver, and its combination with glibenclamide demonstrated antagonistic drug-herb effects, in
which the effect of the combination was less effective than that from the singular administration
of glibenclamide. The liver has been associated with diabetes related oxidative stress. Injury to
the liver is a common occurrence in patients with uncontrolled diabetes, with biochemical,
histopathological and physiological changes [18]. The results are in consonance with the works
of Khajuria et al. [19], in which experimental induced diabetes significantly elevated levels of
transaminases (AST and ALT) and phosphatases (ALP and ACP) in rats. The results also agree
with the works of Briggs et al. [20], in which administration of glibenclamide had
hepatoprotective effects in the diabetic rats. However, in their work the combination of
glibenclamide and the herbal capsule glucoblock, was synergistic and reduced levels of the liver
enzymes to baseline control values. In another work by Gidado et al. [21], administration of
glibenclamide offered hepatoprotective effects and lowered liver enzyme levels. In the same
work however, Senna occidentalis leaf supplement increased the activities of all the liver
enzymes, caused hepatocellular necrosis, sinusoidal congestion and hemorrhage as revealed in

the histopathological studies of the liver.

Table 3: Effects of Treatment on Urea, Creatinine and Electrolyte Values of the Rats after
Treatment

Groups Na* CI'(mmol/L) K* Urea Creatinine
(mmol/L) (mmol/L) (mmol/L) (nmol/L)

Group 1 (Neg 150.7+29 101.7+1.7° 4.4%0.2 356 +0.25° 7577 +3.88"
Control)
Group 2 (Pos 151.0+25 1055+0.9° 4.8%0.1 752 £0.44*  86.80%2.63°
Control)
Group 3 (Gli) 1530+1.9 1028+16 45+0.3 6.19 £ 0.72*°  78.61 + 2.48"

Group 4 (Ruzu) 156.4+1.2°° 1155+15°° 4.6+0.2 11.75+0.58*° 107.1 +4.90%°
Group5(Gli+ 151.0+1.2 1045+15 51+02° 13.12+0.48" 1453+4.02%°

Ruzu)
p-value 0.0047 <0.0001 0.0003 <0.0001 < 0.0001
F-value 5.078 74.82 8.460 152.4 289.5

Remark S S S S S




S — Significant, ® — significantly different from negative control, ® — significantly different versus
positive control, Gli — Glibenclamide, Ruzu — Ruzu Bitters.

Table 3 shows the results of Electrolytes, Urea and Creatinine of the rats after treatment. There
were no significant differences (P> .05) in sodium levels, except for group 4 (administered ruzu
bitters) which was significantly higher (P< .05) than both the diabetic and negative controls.
Chloride levels were significantly higher (P< .05) in the diabetic control against the negative
control. There were no significant differences (P> .05) in chloride in the treatment groups,
except group 4 (administered ruzu bitters) which was significantly higher than both the negative
and diabetic controls. There were no significant differences (P> .05) in potassium levels except
in group 5 (the combination group) which was significantly higher (P< .05) than the negative
control. This implies ruzu bitters had nephrotoxic properties, impacting sodium and chloride
levels, and the combination with glibenclamide elevating potassium levels above the baseline

control levels.

Urea levels in the diabetic control and all treatment groups were significantly higher (P< .05)
than the negative control. Indicating diabetes increased the urea levels, and no treatment was
effective in returning urea levels to baseline control values. Group 3 (administered
glibenclamide) had significantly lower (P< .05) urea levels, however groups 4 (administered
ruzu bitters) and 5 (the combination group) were significantly higher compared to the diabetic
control. This implies diabetes not only negatively impacted the kidneys, but the administration of
ruzu bitters and its combination with glibenclamide were toxic to the kidneys, grossly elevating
urea levels even above the diabetic levels. Creatinine levels in the diabetic control and all treat
groups were significantly higher (P< .05), except for group 3 (administered glibenclamide)
which had no significant difference (P> .05) when compared to the negative control. Treatment
groups 4 (administered ruzu bitters) and 5 (the combination group) had significantly higher
creatinine values compared to the diabetic control. This is similar to the result of the urea levels,
indicating administration of ruzu bitters and the combination with glibenclamide was noxious to

the kidneys, increasing creatinine levels.

Electrolyte abnormalities and imbalances are frequent occurrences in diabetes, with impaired

renal function and acid-base disorders also contributory factors [22, 23]. The results are in



consonance with the works of Engwa et al. [24], in which they found significantly elevated
potassium in diabetics. Sodium, chloride, urea and creatinine levels were also high though not
significant. In another study by Preetha et al. [25], treatment with coconut water and
glibenclamide improved urea and creatinine levels in alloxan induced diabetic rats. Patrick-
Iwuanyanwu & Nkpaa, [26], found electrolyte imbalances (hypernatremia and hypokalaemia)
and altered haematological indices in albino rats administered Class Bitters®-a polyherbal
mixture. In their study, they concluded that long-term administration of Class Bitters® might
cause renal disease and anemia. In another study, Navya et al. [27] reported that the extract of
Syzygium cumini and Momordica charantia showed better efficiency in restoring the electrolyte

imbalance as compared to the orthodox drug metformin.
4. CONCLUSION

Administration of 140 mg/kg body weight of alloxan-monohydrate produced significant diabetes
in the albino rats with elevated liver enzyme levels. There was electrolyte imbalance in the
diabetic rats with significant elevations in urea and creatinine levels. Treatment with the
polyherbal mixture ruzu bitters and glibenclamide had equipotent effects in reducing fasting
plasma glucose levels. Treatment with glibenclamide was hepatoprotective as it reduced the
elevated ALT, AST and ALP levels in the diabetic rats. Treatment with the polyherbal ruzu
bitters negatively impacted the liver of the diabetic rats. The combination therapy worsened liver
parameters as ruzu bitters reduced the beneficial effects of glibenclamide. Ruzu bitters was
nephrotoxic as it exacerbated the renal parameters of the diabetic rats. Herbal mixtures are not
harmless and safe as perceived. Authorities should ensure proper evaluation of anti- diabetic
herbal products and care should be taken in their use/combination with orthodox drugs. Their
efficacy should be assessed before they are allowed into the markets as some may not meet their

claims and pose public health risk acting alone or through drug-herb interactions.
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