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Abstract—According to American Heart Association (2015) car-
diovascular disease is the leading cause of death. [1]. Arrhythmia, 
which is an irregularity of the heartbeat, is a common heart prob-
lem. While there are various allopathic treatments for arrhyth-
mia, most cause negative side effects [2]. Ocimum tenuiflorum 
and Curcuma longa are herbs that contain antioxidants, which 
in lowering the risk of heart irregularities. The purpose of this 
research is to determine if antioxidants help in lowering the high 
heart rate of Daphnia magna. The results show that the herbs 
may be a promising solution in reducing high heart rate.

I. INTRODUCTION
Herbal medicine contains antioxidants which are molecules that 

prevent the oxidation of other molecules, thus preventing cell dam-
age. They are important because they protect the cells from the ef-
fects of free radicals. [3,4]. Free radicals are dangerous because they 
play a role in causing many heart diseases.

Ocimum tenuiflorum (OT), commonly holy basil, is rich in the 
antioxidant Eugenol, which demonstrates potential for lowering 
heart rate. Curcuma longa (CL), commonly turmeric, contains the 
antioxidant curcumin, which is known for treating heart ailments. 
If both are administered together, there may be a potential syner-
gistic effect.

II . METHODOLOGY
D.magna were ordered from Carolina biological and were fed 

Chlorella vulgaris and kept in room temperature spring water 
with indoor lighting. There were five groups. All groups other than 
the control were given caffeine after administration of the herbs. 
The control was given only caffeine. The concentrations for the 
(OT) group were (.05% and .1%) while the concentrations for the 
combined herbs groups of both OT and CL were .025% and .05% 
each. The D.magna were first exposed to OT and/or CL and then 
exposed to caffeine. Heart rate (HR) was measured under the mi-
croscope for one minute and an IPhone 6 was used to video record 
the D.magna (slow-motion feature). The herbs were administered 
for ten minutes while caffeine was administered for 3 minutes. The 
total magnification was 40X.

III . RESULTS & DISCUSSION
It was hypothesized that both groups of OT (.1% and .05%) 

would decrease the heart rate of D.magna when exposed to caf-
feine (.8%). The hypothesis was supported by a two tailed T-test 
using IBM SPSS Version 20. Antioxidants and the heart are relat-
ed (Postulated theory) because a build up of free radicals causes 
plaque in arteries which then leads to a high blood pressure i.e. 
a high HR [5, 6]. Therefore antioxidants decrease the HR. In this 
study caffeine mimicked the increase in HR caused by free radicals. 
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Figure 1: This graph shows the change in HR before exposing D.
magna to water/herbs and after exposure to caffeine. (*) denotes 
P<.05.

The results show that by pre-exposing D.magna to the herbs, 
caffeine was unable to increase the HR whereas when compared to 
just water, caffeine was able to increase the HR. Thus, it is probable 
that the herbs counteracted the effects of caffeine by stabilizing the 
free radicals (Postulated Theory). Another possible reason the HR 
decreased was because of Enhanced Superoxide Dismutase Activi-
ty (SOD). SOD is an enzyme that reduces blood pressure, therefore, 
reducing HR [3]. The P values for caffeine (0.8%), OT (0.1%), OT 
(0.05%), OT+CL (0.025% each) and OT+CL (0.05% each) were 0.02, 
0.03, 0.02, 0.00 and 0.21, respectively. A synergistic effect (P=0.00) 
was noted in the .025% OT+CL group. Although the trend con-
tinued in the .05% OT+CL group, no significance was found. This 
may have occurred because the concentration of CL was very high. 
Since CL is known for treating heart ailments, it was not tested in-
dividually. Overall, OT may potentially be used as an arrhythmia 
curing medicine.

IV. FUTURE STUDIES
Testing the postulated theory by using a more complex organ-

ism such as mice (function similar to humans), as they can easily be 
dissected to determine plaque buildup before and after treatment. 
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