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Hypertension management poses a challenge in developing countries, where poverty,
illiteracy and poor nutrition combine to exacerbate the condition. The study was carried out
to examine the active constituents of aqueous extract of Hibiscus sabbdariffa calyces’ using
LC/MS, together with evaluation of its in-vivo hypotensive properties upon using two
different techniques in extraction. The obtained LC/MS chromatograms revealed the
presence of difference in the constitution of both extracts HSMac, extracted with
maceration, and HSDec extracted with decoction. The oscillographic technique was
employed on a live rabbit to evaluate the in-vivo antihypertensive properties of the extract.
In the in-vivo studies, the HSMac extract moderately reduced the mean arterial blood
pressure (mmHg) of an anaesthesized normotensive rabbit from a control value of 110
(when normal saline was administered) to 90 at does 1g/kg, while the HSDec extract didn’t
shown any significance change on the mean arterial blood pressure. These findings
corroborate the use of macerated H. sabdariffa calyces’ extract as an antihypertensive agent

in ethno-medicine.
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INTRODUCTION

Cardiovascular diseases are the major
cause of death worldwide. Hypertension is
considered as one of the major health problems
in the developing countries'. Hence, the
detection of hypertension and blood pressure
control are critically important for reducing the
risk of heart attacks and strokes”.

Blood pressure can be controlled by
several mechanisms, using different lines of

Received in 25/2/2021 & Accepted in 2/4/2021

treatments. However, antihypertensive drugs
have many side-effects as reduced renal
functions, dry cough and angioedema.
Therefore, researchers were motivated to find
new medicines in metabolites or extracts from
medicinal plants to control hypertension.
Recently, several ethnobotanical studies
showed that hundreds of plants are used
worldwide  for  empirical  hypertension
treatment with larger safety margin and less
side effects’.
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Hibiscus sabdariffa, in the folk medicine,
considered as one of the non-pharmacological
treatments, in which the calyces’ aqueous
infusion used in treatment of several conditions
including hypertension®. The reported possible
mechanism underlying the hypotensive effect
of H. sabdariffa relies mainly on its
vasodilatation effect. It was reported that
anthocyanins and proanthocyanidin compounds
detected in abundance in aqueous infusion of
the hibiscus calyces, could be the bioactive
compounds responsible for the lowering of the
blood pressure through the inhibition of the
angiotensin converting enzymes II and hence a
vasodilatation effect, in addition to the diuretic
effect and the increased concentration of
urinary sodium while maintaining normal
potassium levels®. Also, Ajay demonstrated in
his study the vasodilatation effect in the
isolated aortas of the spontaneously
hypertensive rats via endothelium dependent
and independent vasodilator pathway’. Our
study aimed to spot the best way for the
extraction of H. sabdariffa calyces’active
constitutes which demonstrate the most
efficient hypotensive action on human being.

MATERIAL AND METHODS

Preparation plant extract

Calyces of Hibiscus sabdariffa were
obtained from herbarium of Pharmcognosy
department, Faculty of Pharmacy, Assiut
University, Assiut, Egypt. The samples were
identified and authenticated by late Prof. Dr.
Ahmed El-Moghazy, Professor of
Pharmacognosy, Faculty of Pharmacy, Assiut
University, Assiut, Egypt. About 400 g of the
obtained samples were properly cleaned from
any external contaminants and then crushed
into fine powder. The powder was divided into
two equal portions (200 g each) in which both
portions were extracted using distilled water as
a solvent. However, the first portion was
extracted by maceration and the obtained
extract was denoted HSMac, while the second
portion was extracted by decoction and its
extract was denoted as HSDec.

LC/MS

LC/MS analysis was carried out using
HPLC Agilent 1200 series instrument (Santa
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Clara, CA) consisting of a degasser, binary
pump, auto sampler, and column heater. The
chromatographic separation was held on
Gemini 3 pm CI18 110 A from Phenomenex
with dimensions 100 x 1 mm i.d., protected
with RP C18 100 A guard column with
dimensions (5 mm x 300 Im i.d., 5 um). The
elution was done isocratically using system
90% MeOH, 2% acetic acid at a flow rate of 50
pL/min. The sample was dissolved in 5%
MeOH and 2% acetic acid while the sample
injection volume was 10 pL. A Fourier
transform ion cyclotron resonance mass
analyzer was equipped with an electrospray
ionization (ESI) system and controlled by
XcaliburVR software (Thermo Electron, San
Jose, CA). Detection was performed in the
positive ion mode with scan range from m/z
100 to 650, applying a capillary voltage of 36
V and a temperature of 275°C. The API source
voltage was adjusted to 5 kV, and the
desolvation temperature to 275°C.

Antihypertensive activity
Animals

The present study was conducted on about
12 rabbits (~ 1Kg) for the monitoring of the
hypotensive activity of H. sabdariffa. They
were obtained from animal house of
Pharmacology = Department,  Faculty  of
Medicine, Assiut University. They were housed
in conventional cages with free access to water
and food at 20-22°C, with a 12-h light/dark
cycle. Animals were divided into four groups, 3
rabbits each. Group I includes negative control
animals treated with saline, group II includes
animals treated with HSMac, group III includes
animals treated with HSDec and group IV
treated with positive control ~ Capotril®
(EIPICO, Cairo, Egypt).

In-vivo studies of H. sabdariffa extract

Rabbits were anaesthetized with a 5
ml/kg using urethane (10%) given
intraperitoneally and the carotid artery was
exposed and intubated with a cannula and used
to record the changes in blood pressure. The
arterial blood pressure was monitored from the
carotid via an arterial cannula connected to a
pressure transducer coupled to an oscillograph
(Harvard Apparatus Ltd, Kent, England) as
described by Niazmand, ef al..



RESULTS AND DISCUSSION

The LC/MS chromatograms of HSMac
and HSDec revealed the presence of difference
between both extracts as shown in figure la &
1b, which emphasize the difference of the
chemical constitution of both extracts. In
addition, both extracts showed different
activity in the in-vivo hypotensive study, in
which the i.p. injection of HSMac extract with
a dose 1g/kg led to moderate decrease in mean
arterial blood pressure of an anaesthesized

normotensive rabbit from a control value of
110 mmHg (when normal saline was
administered) to 90 mmHg at dose 1g/kg after
15 min. from the injection and continue to
decrease for over an hour after injection (Fig.
2a & 2¢), while the HSDec extract didn’t
shown any significance change on the mean
arterial blood pressure (Fig. 2b), in comparison
to the Capotril®, the positive control used,
which reduced the mean arterial blood pressure
of normotensive rabbit to 60 mmHg after 15
mins. from injection as shown in figure 2c.

Nsdr2 Y 1 5ea
(1]
100 21 .
) il !
| Materaiian | CAS Chomalogramy l?.3 1 ’
Il
[l I |
F l [ 71 k|
\ 1 Asaw| | )L L BB Bk A
1 ’ 5 r 1 %
M Jo W g, W L,“_Il‘li M it e s e X
| \.\_ iR ] Mt g e "
e S — T
B LT T T T T T TreTTTT TTTT T SRR
20 40 60 B0 00 12K W0 MO0 BN XM 20 MK | B0 B0 20 0
-
(a)
T
En i} 1
iy Fik ] 2 l"'
S W
[ Labroeniati am M1 | nas
| 3045
|| a5 \ HET
y
P iy
e s g '
; i . T T i o T T T "'"n:l:
600 Bod R R T LT R 1 1 RN T A1
K
[
ING4R2 1352 (23.461) 1: Scan ES+
02 M1 388 3 - . 1.31et
o0 . Cyanidin-3-glucoside
1 [M+H]"
23 450
s 365 | 558
;58 | 397
109 121137438 149 453 167 179 A5 29 aol e P e, 167 567
ol 109 121137109 149,153 7 179 199 214223 207 2%p1| | ar9| o3 3w | | [ N K 497 511 s 537 550 | */ 669 579595 “15&@3;
T T T SEINERY T JIVErE T T i i T e’ Yo St T ¥ T | Vil § ! DAl A T ¥ LanAsY T T T Treery L T T T T T
120 140 160 180 | 200 220 | 240 260 | 280 = 300 320 | 340 = 360 | 380 400 | 420 440 450 480 | 500 | 530 | 540 = 560 560 & 600 | 630
NS4R2 1331 (23.096) 1 Scan ES+
.y i 391 105¢
13 Delphinidine-3-glucoside Cyamdm-3-samPubmsnde
= 13 [M+H]* [M+H]
279 392 166 .
il f bl 429
150 280 393419 |, 606
1|8 13 |18 igsqgs2us 31 20 261265 0305 31 3433 356 apsarz |70 426|430 4 _asyasr swsis sw 9 [%qr | 6 org
20140 160 180 | 200 | 220 | 240 | 250 | 280 | 300 330 ' 340 | 30 | 380 | 400 « 420 440 460 430 ' 500 ' 520 | 540 | 540 ' 540 600 630
S ©
Caffeoyl shikimic acid
N54RZ 1276 (22 142) [ derivatives 1 Scan ES+
353 138e8
100 239 313 | -
337 Chlorogenic acid
I 354
# 240 314 5b
27 on 239 316 350 (1356 369 415433 5
o110 123 139 181 g5 16a7 190 214 21295 | 354 282 29 593 | 316 T |30 395 so7 2N 430005 ag1  ayg 48T 508 | 524 cagsy 5os  sraspaser 607 617,620
TTI%0 140 | 180 | 180 | 200 | 230 @ 240 | 280 280 | 300 | 320 | 340 360 360 400 | 420 440 | 480 | 480 | 500 @ 530 | 540« 560 ' 580« 600 830

Fig. 1: a) LC/MS chromatogram of HSMac extract
¢) Mass spectra of the major peaks in HSMac extract

b) LC/MS chromatogram of HSDec extract
d) Mass spectra of the major peaks in HSDes extract
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Fig. 2: One centimeter (1cm) of the standard ruler of the recorder corresponds to 10 mmHg pressure change in
glass sphygmomanometer. On the tracing the values from the baseline to the lowest border of the tracing
represent the diastolic pressure while from the baseline to upper border represent the systolic pressure, (a)
Hypotensive effect of HSMac extract, (b) Hypotensive effect of HSDes extract, and (c) Hyptotensive

effect of captopril (positive control).

The obtained results recommends the
possibility of change in the anthocyanins
content in HSDec due to its degradation upon
the prolonged application of heat leading to
less hypotensive action comparable to HSMac
which was obtained without heating. This
assumption was confirmed by inspection of
LC/MS chromatograms of both extracts which
show difference in their chemical constitution.
The MS spectra of HSMac extract (Fig. 1c)
show the presence of major peaks characteristic
for some anthocyanins which were previously
reported from H. sabddariffa extract’. At 23.09
min, [M+H]" ion peak found at m/z 450
corresponds to cyanidin-3-O-glucoside, while
at 23.46, the [M+H]" ion peaks at m/z 466 and
582 correspond to delphinidin-3-O-glucoside
and cyanidin-3-O-sambubioside. On the other
hand, MS spectra of HSDec revealed the
absence or the less abundance of these
compounds (Fig. 1d). Formerly, Maciel et al.®
concluded from his study that the temperature
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of 60°C and time of 20 min were the best
conditions for the extraction of the highest
content of anthocyanins, while raising the
temperature between 80°C and 100°C lead to a
marked increase in the rate of degradation of
anthocyanins, which support our results.

Conclusion and prospectus work

Our study shed the light on the better
method of extraction that should be used while
extracting calyces of H. sabdariffa. It revealed
that applying of high temperatures during
extraction may result in alteration of the extract
constitution and consequently will affect the
hypotensive effect of the extract. Our
prospectus work will include more deep
characterization for the extract constituents,
quantitative analysis of the anthocyanin
content, studying the hypotensive action of the
extract on humans through the incorporation of
the extract in an appropriate dosage form.



1-

2-

REFERENCES

J. Talha, M. Priyanka, A. Akanksha,
"Hypertension and herbal plants", Int. Res.
J. Pharm., 2011, 2 (8), 26-30.

K. L. Ong, B. M. Cheung, Y. B. Man, C. P.
Lau, K. S. Lam, "Prevalence, awareness,
treatment, and control of 2-hypertension
among United States adults 1999-2004",
Hypertension, 2007, 49 (1), 69-75.

P. Landazuri, N. L. Chamorro, B. P. Cortes,
"Medicinal plants used in the management
hypertension", J. Anal. Pharm. Res., 2017,
5(2), 134.

H. A. Wahabi, L. A. Alansary, A. H. Al-
Sabban, P. Glasziuo, "The effectiveness of
Hibiscus sabdariffa in the treatment of
hypertension: A systematic  review",
Phytomedicine, 2010, 17 (2), 83-86.

M. Ajay, H. J. Chai, A. M. Mustafa, A. H.
Gilani, M. R. Mustafa, "Mechanisms of the
anti-hypertensive  effect of  Hibiscus
sabdariffa L. calyces", Journal of
Ethnopharmacology, 2007, 12, 109 (3),
388-393.

6-

S. Niazmand, M. Esparham, S. A. Rezaee,
F. Harandizadeh, "Hypotensive effect of
Achillea  wilhelmsii ~ aqueous-ethanolic
extract in rabbit", Avicenna J. Phytomed.,
2011, 1 (1), 51-56.

I. C. Rodriguez-Medina, R. Beltran-Debén,
V. M. Molina, C. Alonso-Villaverde, J.
Joven, J. A. Menendez, A. Segura-
Carretero, A. Fernandez-Gutiérrez, "Direct
characterization of aqueous extract of
Hibiscus sabdariffa using HPLC with diode
array detection coupled to ESI and ion trap
MS", J. Sep. Sci., 2009, 32 (20), 3441-3448.
L. G. Maciel, M. A. do Carmo, L. Azevedo,
H. Daguer, L. Molognoni, M. M. de

Almeida, D. Granato, N. D. Rosso,
"Hibiscus  sabdariffa  anthocyanins-rich
extract:  Chemical stability, in-vitro

antioxidant and antiproliferative activities",
Food Chem. Toxicol., 2018, 113 (1), 187-
197.

59



Nesma M. Mohamed, et al.

Sphinx Journal of Pharmaceutical and Medical Sciences, Vol. 1, Issue 1, 2021, pp. 55-60.

Sphinx Journal of Pharmaceutical PN
y=\= =\
i - &P
P MS and Medical Sciences <55
e-mail: sjpms@sphinx.edu.eg SUHINX

b aladiuly 4338 K1) aliiud iall (LAY 5l 48
ARl eMALLY)
' ras cihallae sl — "o 88 A iy — T daal au Al - il dasa dad
A 1 0 459005 « V10T gl ¢« gl drols ¢ Wopad! 45 ¢ puSlint o’
A W1 0 %9005 ¢ V¢ BAA] gl ¢ gl Arol> ¢« Uil A5 ¢ BRI g’
A A pao 4 y9¢02 « 9030 Loyl L’

G Al Joall A Tala g L) Gl ) S e pall ok o6 ) i e yiing
Lasd yiiay adll Jaaca ¢85 ) 8 Sl g el Ay gaf (e SN (i ¢ 3 (e AN 6 gyl
A Al od el Mg Lde Laall i) 5 Anlal) bl by Hhalae e Julall el
il s sy o piant o8 (g3 4SS0 5 50 5 Gus3S L paliid) e 5yl i pandl
Gila ¢ LOMS J) 4 alasinly clealiiudly 53 s sall Alledll o gall (and 23 s Lo DY)
O J—S nsS5 & DA 25y oo Al GidS bkl (aid e Glaliiil) 3 )08 s
i aY @l 13 s jf o3l paliiud) HSDec 5 ¢ alilly aaliivuel HSMac ; (paliivl)
saldin o 4 lad 4 Al Load G o) LS L opaliiind) e IS juaail deadiiad) 5 ) jal)
c A ) A aladiuly Sl il ad) dars Jawgie (id e HSMac

60



