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	 Hypertension is a degenerative disease that become health problem in the world. 
S. atropurpurea BI. Dans and D. petandra are herbs that showed anti-hypertension activity. 
However, the potency of their combination onimmune system in hypertension condition have 
not been explored completely. The study aim to examine effect of S. atropurpurea BI. Dans and 
D. petandra combination on Cluster of Differentiation 4 (CD4), Cluster of Differentiation 8(CD8), 
interleukin-10 (IL-10), and tumor necrosis factor-a (TNF- a) level in hypertension rats. The rat 
was administrated orally with methanolic extract of S. atropurpurea BI. Dans and D. petandra 
(1:3) combination at dose of 50 mg/kgBW (P1), 100 mg/kgBW (P2) and 200 mg/kgBW (P3) for 
four weeks. Hypertension rats are induced with Deoxycorticosterone acetate (DOCA) and salt 
orally at the second weeks after herbs administration. Blood sample was collected from intra 
cardiac, furthermore, the level of IL-10 and TNF-a levels are examined using the Enzyme-linked 
immunosorbent assay (ELISA) method, whereas CD4 and CD8 levels are examined using flow 
cytometri. The data was analyzed using ANOVA test continued with LSD test (p < 0,05). The 
treatment groups (PI, P2, and P3) showed an increase of CD4 levels more and less 3 times,10 
times, and 8 times respectively; an increase of CD8 level about 2 times, 3 times, and 2 times 
respectively compare to hypertension group (p<0.05). However, IL-10 level were increased only 
by P3 group (p<0.05). Meanwhile, the combination of herbsdecreased TNF-a level approximately 
50-60% for three doses used (p<0.05). Combination of methanolic extracts of S. atropurpurea 
BI. Dans and D. petandra increase CD4, CD8 and IL-10 level and decreased TNF-a level on 
hypertension rat.
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(TNF-α).

	 Hypertension is becoming a global health 
problem around the world. Hypertension is defined 
as a condition in which a person’s blood pressure 
is e” 140 mmHg (systolic) and/or e” 90 mmHg 
(diastolic) 1. Hypertension reduce quality of life and 
increase risk factors for cardiovascular disease, it 
is called a silent killer due to contribute mortality 

number at all age group 2,3. Based on survey, the 
prevalence of hypertension in Indonesia people 
over 18 years old is 33.4% in 2014-2015 and it 
will be increase each year 4.
	 Both of pharmacological and non-
pharmacological therapy are performed to reduce 
mortality and morbidity number 5,6. The use of 
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herbal medicine to treat hypertension has increased 
as a result of the “back to nature” trend.  They are 
claimed to be safe, cheap and easy to obtain 7. 
Two of these are the herbal tea epiphyte (Scurrula 
atropurpurea BI. Dans) and the mango epiphyte 
(Dendrophthoe petandra). The S. atropurpurea 
BI Dans is popular as anti-cancer that contains 
flavonoid, fatty acids, xanthine, and avanol 
glycosides 8,9. In vitro studies showed they able 
to decrease the contractility of the rat tail arteries 
as a result of the endothelium’s function 10,11. 
Meanwhile, in vivo studies have indicated the 
ability of herbs to improve endothelial dysfunction 
through reducing of Malondialdehyde (MDA) 
levels and increasing of superoxide dismutase 
(SOD) levels 11-12. Whereas D. Petandra contains 
anticancer substances also such as flavonoids, 
antioxidants, saponins, and polyphenols. The 
flavonoids and tannins in D. petandra are predicted 
to have antihypertensive properties through 
reducing oxidative stress. Combination methanolic 
extract of S. atropurpurea BI Dans and D. petandra  
are expected able to increase their activity and also 
reduce their toxicity 13.
	 The herbs contain many active compound 
are predicted to have some pharmacology effect.  
Beside as anti-hypertension, S. atropurpurea 
BI Dans and D. petandra are predicted have 
additional effect as anti-inflammatory and 
immunomodulatory. Their activity support 
the immune system to prevent infection and 
reduce inflammation process which involved in 
degenerative diseases. Inflammation process related 
to immune response, cytokine pro inflammatory is 
needed to activate immunocompetent cells such 
as monocytes, macrophages, and lymphocytes. 
They stimulate antibody production is used to 
eradicate infection 14. However, the excessive of 
cytokine pro inflammatory including interleukins 
(IL) and tumor necrosis factor (TNF) exacerbate 
existing hypertension and induce an inflammatory 
process of the vascular endothelium that leads to 
high blood pressure 15. The high production of 
cytokines can cause abnormal development of 
endothelial and vascular smooth muscle cells, as 
well as an imbalance of endogenous vasodilators 
and vasoconstrictors 16.
	 Based on the explanation above, this 
study aim to evaluate the combination of S. 
atropurpurea BI Dans, and D. petandra extracts 

as immunomodulatory agents in animals model 
hypertension.

Material and Methods

Materials
	 The material used is simplicia of S. 
atropurpurea BI. Dans and D. petandra, anti CD4 
and CD8 antibodies (Santacruz, USA), quantikine 
reagent (R&D System USA) with a minimum 
detection dose of 0.5-5.5 pg/ml and a minimum 
detection mean of 1.6 pg/ml ml, aquadest, 
phosphate buffered saline (PBS), methanol 90%, 
doxycorticosterone acetate (DOCA-salt), dimethyl 
sulfoxide (DMSO), and tween/polysorbate 80 
(Sigma Aldrich, Darmstadt, Germany). 
Methods
Extracts Preparation
	 The simplicia of S. atropurpurea BI. Dans 
and D. petandra were blended into powder. The 
powder weighed 100 grams and was then processed 
by the maceration method with 1 liter of 90% 
methanol for 24 hours at room temperature. The 
macerated material is then filtered through filter 
paper. At a temperature of 40oC, the supernatant 
was evaporated in a rotary evaporator. Methanol 
extract of S. atropurpurea BI. Dans and D. 
petandra can be stored until further examination.
Animal Preparation
	 In total, 75 male wistar rats (Rattus 
nivergicus) aged 2-3 months were employed in 
the study. The test animals were acclimatized for 
5 days at the Animal House, Faculty of Dentistry, 
Brawijaya University Malang, which is sheltered 
from industrial emissions, motor vehicle fumes, 
and other pollutants and has a room temperature 
of 24oC and an air humidity of 50-60%. Feeding 
and drinking are performed (morning and evening). 
Following the acclimatization procedure, there 
is a 28-day maintenance period under the same 
conditions as the acclimatization period. The 
Health Research Ethics Commission, Faculty of 
Medicine, Islamic University of Malang (Ethical 
Clearance) Number: 006/LE.001/IV/03/2020 has 
given permission for these test animals to stay alive.
	 The animals were separated into five 
groups: a negative control group K(-) that received 
no treatment, a positive control group K(+) that 
received only DOCA-salt induction, and three 
treatment groups (P1, P2, and P3) that received 
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DOCA-salt induction. They were given a different 
dose of S. atropurpurea BI. Dans and D. petandra 
methanolic extract.
Herbs Administration
	 The administration is completed five times 
in one week. The combination dose of methanolic 
extracts of S. atropurpurea BI. Dans and D. 
petandra with a ratio of 3:1, the first dose (group 
P1) being 50 mg/Kg BW, the second dose (group 
P2) being 100 mg/KgBW, and the third dose (group 
P1) being 200 mg/KgBW.
Induction of animal Hypertension Mode
	 DOCA was given subcutaneously in the 
K(+) or hypertension group, P1, P2, and P3 groups 
for the last two weeks to establish a hypertensive 
rat model. DOCA is injected twice within a week. 
Along with the administration of DOCA, the giving 
of salt water was performed to the animal orally 
every day.
Sacrifice and measure biomarker
	 After the test animals had been treated 
for 28 days, sacrifice was conducted. Ketamine 
was used to induce sedative in the animal before 
sacrifice. The rats’ spleen and blood were removed 
for analysis of the levels of CD4, CD8, IL-10, and 
TNF-á. The immunohistochemistry technique was 
used to examine CD4 and CD8 level. Meanwhile, 
IL-10 and TNF-á levels were determined using the 
ELISA technique.

Data Analysis
	 A one-way analysis of variance (ANOVA) 
test was used to analyze the data, followed by a 
post-hoc test if there were significant differences. 
The JAMOVI application version 1.1.9 is used for 
this data analysis

Results and Discussion

Effect of combination herbs on CD4 Levels 
	 Figure 1 showed the combination extract 
of S. atropurpurea BI. Dans and D. petandra 
in PI, P2, and P3 groups increased CD4 levels 
about 3 times, 10 times, and 8 times respectively 
compared to the hypertension group or K(+) 
(p<0.05). The administration of herbs at P2 and 
P3 groups increased CD4 levels until they were 
not different compared to normal group or K(-) 
(p>0.05). The CD4 levels in hypertension group 
or K(+) decreased about 5 times fold compared to 
normal group or K(-) (p<0.05).
	 Hypertension induces an immune 
response, especially an inflammatory process 
with a reducing in CD4 levels. Furthermore, it 
decreased immune system and lost the activity 
to fight infection. A combined methanolic extract 
of S. atropurpurea BI. Dans and D. petandra 
contained alkaloids and flavonoids having 
immunomodulatory effect. They prevent a decrease 

Fig. 1. The CD4 analysis of combined methanolic extract of S. atropurpurea BI. Dans and D. petandra
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Fig. 2. The CD8 analysis of combined methanolic extract of S. atropurpurea BI. Dans and D. petandra

Fig. 3. The IL-10 analysis of combined methanolic extract of S. atropurpurea BI. Dans and D. petandra

of CD4 levels and also the inflammation, therefore 
it reduced the risk of infection and hypertension 
exacerbate 17,18. CD4 serves a critical role in 
immunity by stimulating the non-specific immune 
system such as phagocytes for chemotaxis and the 
process of phagocytosis of foreign substances. CD4 
also plays a role in the humoral immune system by 
stimulating B cells (B lymphocytes) to regulate 
antibody production 19.
Effect of combination herbs on CD8 Levels 
	 Figure 2 indicated the administration of S. 
atropurpurea BI. Dans and D. petandra in P1, P2 
and P3 groups increased CD8 levels approximately 

2 times, 3 times, and 2 times folds respectively 
compared to hypertension group or K(+) (p>0.05). 
CD8 levels in hypertension group was lower than 
normal group and treatment group (p>0.05).
	 An increase of CD8 level is aimed to 
keep the inflammatory process under control. If 
the CD8 count in a huge numbers, the immune 
system will overreact, as seen in autoimmune 
diseases 20. Hypertension causes an immune 
response, especially an inflammatory process 
with a decrease of CD8 level, therefore it affect 
immune system to fight infection. A combined 
methanolic extract of S. atropurpurea BI. Dans 
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Fig. 4. The TNFα analysis of combined methanolic extract of S. atropurpurea BI. Dans and D. petandra

and D. petandra contains alkaloids and flavonoids 
that are immunomodulatory agent. Their activity to 
inhibit inflammation and tissue damage, meanwhile 
increasing CD8 levels, resulted the body’s 
resilience to infection 17. However, the excessive 
of CD8 count caused over reactivity of immune 
system and produces autoimmune diseases.
Effect of combination herbs on IL-10 Levels 
	 Figure 3 indicated that there was an 
increase of IL-10 levels in the P3 groups about 
100% compared to hypertension groups (p<0.05). 
Meanwhile, P1 and P2 group increased IL-10 levels 
not significant about 10% and 5% respectively 
compared to hypertension groups (p>0.05). IL-10 
levels in hypertension group was higher 5% than 
normal group (p<0.05).
	 Hypertension induces an inflammatory 
process with an increase of IL-10 levels as 
response to cell injury. Inflammation chronic 
caused endothelial disfunction and exacerbate 
hypertension. However, as compensation the 
body suppressed the inflammation condition 
by producing cytokine anti-inflammatory and 
antioxidant. IL-10 is an anti-inflammatory 
cytokine that plays a crucial role in preventing 
inflammatory and autoimmune pathologies 21. A 
combined methanolic extract of S. atropurpurea 
BI. Dans and D. petandra contained alkaloids and 
flavonoids having anti-inflammatory, they decrease 
inflammation and cells damage. An increase of  
anti-inflammatory cytokines is advantageous 

because it can prevent more endothelial cell 
damage caused by hypertension. Furthermore, 
it can prevent interference and further damage 
caused by hypertension. IL-10 is released to reduce 
inflammation and reduce the harmful symptoms 
that come from excessive of inflammation 22.
Effect of combination herbs on TNF-á Levels 
	 Figure 4 showed that the oral administration 
of herbs combination in P1, P2 and P3 groups 
were able to decrease TNF-á levels about 50%, 
50% and 60% (p<0.05) respectively compared to 
hypertension group. TNF-á levels in hypertension 
group increased 4 times folds compared to normal 
group and treatment group (p<0.05).
	 Hypertension induces an immune 
response, especially an inflammatory process 
with an increase of TNF-á levels. Therefore, it 
increased endothelial disfunction and exacerbate 
hypertension. Endothelial injury can cause 
hypertension because the equilibrium of 
vasoconstriction and vasodilation is disrupted 23. 
This condition stimulated an inflammatory response 
and resulting in an increase of pro-inflammatory 
cytokines like TNF-á. Furthermore, hypertension 
condition resulted endothelial cell injury or 
damage, which can increase the production of 
pro-inflammatory cytokines 24. The combined 
methanolic extract of S. atropurpurea BI. Dans and 
D. petandra reduced TNF-á levels due to active 
components in herbs that have anti-hypertensive, 
anti-inflammatory, and antioxidant properties, such 
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as flavonoids 17. The decrease of  blood pressure 
reduces cell damage and also the production of 
pro-inflammatory cytokines. Meanwhile, anti-
inflammatory substances decreased cell damage, 
which reduces the production of pro-inflammatory 
cytokines. Antioxidant agent eradicated pro-
inflammatory cytokines which having free radicals 
activity. Their activity caused the level of TNF-á 
could be decreased 24.

Conclusion

	 The combination of methanolic extract 
of S. atropurpurea BI. Dans and D.petandra in 
hypertensive rats (DOCA-Salt) has an effect on 
increasing levels of CD4, CD8, IL-10 which play 
a role in fighting infection and acting as an anti-
inflammatory, while TNF will show a decrease in 
levels, which are proinflammatory cytokines.
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