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Abstract: Zingiber officinale (ZO) has a long history of traditional useolttains several constituents such as
gingerol, gingerdiol, gingerdione, beta-carotene, capsaicirgicatid and curumin. The present study was
undertaken to investigate the effect of consumption of ZO on thé teea and blood pressure (BP).

Subjects for the study comprised of 22 males and 38 females matkitaj af 60 subjects. The subjects were in
3 groups of 20 each; a Control group (distilled water) and 2 experingotiads (100mg/kg bodyweight and
50mg/kg bodyweight of oral consumption of ZO extract). For each grbrge treadings were obtained per
subject- one before administration, and the other two readingteatals of 2hrs and 4hrs after consumption
of water or ZO. The readings taken comprise of systolicdigistolic BP, and the heart rate.

Results showed a significant (p<0.05) decrease in all measurachgtars 2hrs after ZO administration and a
significant (p<0.05) increase in only the systolic BP, 4hrg &ffeadministration.

It can be concluded that consumption of ZO at doses employéisisttidy, has a blood pressure lowering
effect and this effect is dose-dependent.
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. Introduction

The use of herbs or medicinal plants in the treatmiediseases worldwide dates back to pre-historic
times. One of the earliest records of the use ofdlertedicine is that of Chaulmoogra oil from species of
Hydrocarpus gaerth, which was found to be effective in tiagntrent of leprosy.

Zingiber officinale (ZO), commonly known as “ginger”, is indigenous to southern China, from whence
it spread to the Spice Islands and other parts of Asia, @skguently to West Africa and the Caribbean.
Ginger has been used as dietary spice, as well as itiomatioriented medicine (Surh et al; 1999). Due to its
acclaimed medicinal effect, many people now take it st iwalifferent ways. Notable among the medicinal
uses of ZO is in the treatment of digestive problemsh ag nausea, indigestion, intestinal infection and
flatulence. It has also been reported to cure motidmesgs (Cared du; 1999). In Nigeria, there are increasing
reports on the use of some local herbs on infectionls asdiabetes, hemorrhoids, small pox, hypertension,
paralysis and dysentery (Abimbola; 1986).

ZO contains many cations and anions, among which apuggl magnesium and phosphorus that
function in bone formation, muscle contraction and nérasmission. The high content of these minerals in
ZO make it a useful candidate for muscle spasms, depressipartension, muscle weakness, convulsions,
confusion, personality changes, nausea, lack of coordimatid gastrointestinal disorders. The high content of
potassium in ginger could protect the body against bogditfyaparalysis and sterility. In addition to the role
of potassium in blood pressure regulation, it also regutetatbeat (Shelly et al; 2004).

The present study was therefore undertaken to investigateffect of consumption of ZO on the
cardiovascular system (CVS), using changes in heart rate andoblssaire (BP) as the indices.

[I. Materials And Methods
The study was a randomized safety trial comprised ofibfests, 22 males and 38 females, from the
Faculty of Basic Medical Sciences. The subjects wer® gnoups of 20 eachinformed consent was given by
the subjects and ethical clearance was obtained froRetbearch Ethic Committee, University of llorin.

2.1 Study setting:
The study was conducted on thé"bf December, 2013 at The University of llorin, Kwara sthligeria.

2.2 Extract preparation and administration:

250gms of rhizomes of ZO was brought from Oja Oba marketonn)INigeria. The covers were
peeled off and the peeled rhizomes washed thoroughly withveatier and allowed to dry. The dried rhizomes
were the powdered mechanically, thus made ready for egtradthe product was the transferred to the central
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tubule of the soxhlet apparatus. The filtrate was condedtta dryness by using a water bath and a yield of
9.6% (w/w) was obtained.

There was a control group and two experimental groups. diteot group consumed ordinary water
(placebo), while the second and third groups consumed ZO at MProf bodyweight and 50mg/kg of
bodyweight, respectively.

2.3 Experimental Groups:

Group A- distilled water

Group B- 100mg/kg bodyweight of ZO
Group C- 50mg/kg bodyweight of ZO

There was a control group and two experimental groupsConérol group consumed ordinary water
(placebo), while the second and third groups consumed ZO at @0@ rof bodyweight and 50 mg/kg of
bodyweight, respectively.

2.4 Selection criteria:

The following criteria were satisfied by each of thiested candidate:
¢ No history of cardio-pulmonary disease

e Availability and capacity to cooperate adequately dutiregstudy
e Not on any drug medication

e No exercise 36hrs prior to ZO extract administration

2.5 Ethics:
The ethics committee of The University of llorin appd the protocol. Written informed consent was
obtained from the participants after comprehensive exptenat the procedure involved.

2.6 Measurement of heart rate and blood pressure:

The blood pressure was measured using a digital sphygmoratatqf® MRON Health Care, Europe
B.V.) and the heart rate was also measured digitally usimtgital pulse monitor (OMRON Health Care,
Europe B.V.).

2.7 Statigtical Analysis:

The mean values of the measured variables were deteramestandard error of mean (SEM) were
calculated. The test of significance was determined by using the Student’s t-test. Differences in means were
considered significant at p<0.05.

1. Results
3.1 Theeffect of ZO (100mg/kg bodyweight) on car diovascular responses.

100 mg/kg of bodyweight of ZO had a significant effect (p<0.05path the systolic and diastolic
blood pressure, as well as the heart rate. After twoshoiadministration, the systolic BP was reduced from
114.3+£3.22 mmHg to 105.5+3.13. The diastolic BP was also reduced #83+3.35 mmHg to 70.5+3.39
mmHg. Likewise, the heart rate was significantly (p<0.08juced from 78.8+2.47 beats/min to 70.2+2.55
beats/min.

After 4hrs, the systolic BP still remained significgnteduced (p<0.05) at 107.6+2.81 mmHg. The
diastolic BP and the heart rate were not signifigaaltered after 4hrs of ZO administration when compawed t
control. This is shown in Table 1 below.

3.2 Effect of ZO (50mg/kg of bodyweight) on cardiovascular responses:
50 mg/kg dose of ZO caused a significant (p<0.05) reductiogsiole BP after 4 hrs, but had no
significant effect on the diastolic BP and the heate after 2 and 4 hrs. This is shown in Table 2 below.

V. Tables
Table 1. Effect of ZO (100mg/kg bw) on systolic BP, diastolic BP Aedrt rate

Variables Control (before administration) | 2hrs after administration | 4hrs after administration
Systolic BP (mmHg) 114.3+3.22 105+3.13 107+2.81
Diastolic BP (mmHg) 73.3+3.39 70.0£3.39 70.4+2.38
Heart rate (beats/min) 78.842.47 73.2+2.15 80.0+3.07

"~ p<0.05 when compared to Control, ZO-Zingiber officinale;bodyweight, BP-blood pressure
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Table 2: Effect of oral administration of ZO extract (50mg/kg bw)systolic BP, diastolic BP and heart rate

Variables Control (before administration) | 2hrs after administration 4hrs after administration
Systolic BP (mmHg) 108.4+2.66 107.5+2.02 104+2.19
Diastolic BP (mmHg) 66.2+1.65 67.6+1.89 65.7+1.61
Heart rate (beats/min) 77.642.20 73.242.15 74.3+2.36

Z0O-Zingiber officinale, bw-bodyweight, BP-blood pressure

V. Discussion

In the present study, the hypotensive effect of ZO har bstablished. The study was broadened by
the use of two different doses of ZO.

ZO has a long history of traditional use. It contains sdvawnstituents such as gingerol, gingerdiol,
gingerdione, beta-carotene, capsaicin, caffeic acid anmhaur(Kikuzaki & Nakatani; 1996, Schulick; 1996).
This study showed a significant decrease in the sy®B#ti¢p<0.05), after 2 hrs and 4 hrs of consumption of
100mg/kg bodyweight of ZO. This dose also caused a signifjpaft05) decrease in the diastolic BP and heart
rate, but only after 2 hrs, and not at 4 hrs. This correlgpdo findings by Suekawa (1984) and Srivastava
(1984) who reported significant hypotension and bradycardia snfedwing administration of ZO. On the
other hand, consumption of 50 mg/kg bodyweight only caussgnéficant decrease in the systolic BP after 4
hrs while the heart rate and diastolic BP were natifsigintly altered following administration of this dose.

According to Srivastava, (1984), the fact that ZO consumgaonlead to an increase in blood flow to
the periphery of blood vessels indicates that the resstaf blood has been partially overcome. So by
implication, ZO reduces total peripheral resistancecesarterial BP is equal to the product of the cardiac output
and total peripheral resistance (Egan & Stammered; 198&)uation in total peripheral resistance will result in
a decrease of arterial BP.

Fugh-Berman (2000), suggested that data frasthily indicated that ZO’s BP lowering effect was
mediated through the blockade of voltage-dependent calcium chammather suggested mechanism may
involve the serotonergic antagonistic property of ZO @h& Ghilani; 2005).

VI.  Conclusion
In conclusion, human trials for the hypotensive effexftZO have been few and generally used on low
dose with inconclusive results (Nicroll & Tenien; 2009). Gtudy conclusively showed that consumption of
Z0O at doses employed in this study, has a blood pressurgrigwedfect and that this effect is dose-dependent.
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