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Abstract

Context: HIF1a and VEGF are proteins marker oxidative stress and a decrease in placental growth factor (PIGF). Decreasing of HIF1a and VEGF in rats displayed
poor trophoblast differentiation, placental abnormalities, and fetal mortality. Rhodomyrtus tomentosa is a flowering plant in the Myrtaceae family that has the
potential to be a source of health-promoting chemicals.

Aims: To analyze HIF1a and VEGF in serum and hypertension placental tissue after giving Rhodomyrtus tomentosa (RHO) leaves extract.

Methods: Six treatments were given to the rats that were identified as being pregnant and pregnant rats with hypertension were given RHO with three doses:
(a) normal pregnant rats (control); (b) hypertensive rats; (c) hypertensive rats + 100 mg/kg BW of RHO; (d) hypertensive rats +200 mg/kg BW of RHO; and (e)
hypertensive rats + 400 mg/kg BW of RHO and (f) hypertensive rats + nifedipine. Under ketamine anesthesia, pregnant rats were removed on their 20" day of
gestation. Immunohistochemistry and ELISA were used to assess HIF1a and VEGF protein expression.

Results: There was a significant difference (p<0.01) in the expression of HIF1a and VEGF in the labyrinthine zone and yolk sac of the rat placenta between the
normal (C-) and hypertensive (C+) groups. HIF1a and VEGF expression decreased when RHO was administered at doses ranging from 100 to 400 mg/kg BW.
However, there was no significant change (p>0.05) in VEGF expression in the basal zone of the rat placenta across all groups.

Conclusions: Rhodomyrtus tomentosa leaves extract decreases HIF1a and VEGF expressions in serum and repairs the tissue of the placenta's labyrinth, basal,
and yolk sacs.

Keywords: basal zone; HIF1a; hypertension; labyrinth zone; plant extract; VEGF; yolk sac.

Resumen

Contexto: HIF1a y VEGF son proteinas marcadoras de estrés oxidativo y disminucion del factor de crecimiento placentario (PIGF). La disminucién de HIFlay
VEGF en ratas mostr6 una pobre diferenciacion del trofoblasto, anomalias placentarias y mortalidad fetal. Rhodomyrtus tomentosa es una planta con flores
de la familia Myrtaceae que tiene el potencial de ser una fuente de productos quimicos que promueven la salud.

Objetivos: Analizar HIF1a y VEGF en suero y tejido placentario hipertenso después de administrar extracto de hojas de Rhodomyrtus tomentosa (RHO).
Métodos: Se administraron seis tratamientos a las ratas que se identificaron como prefiadas ya las ratas prefiadas con hipertensidn se les administré RHO con
tres dosis: (a) ratas prefiadas normales (control); (b) ratas hipertensas; (c) ratas hipertensas + 100 mg/kg de peso corporal de RHO; (d) ratas hipertensas +200
mg/kg de peso corporal de RHO; y (e) ratas hipertensas + 400 mg/kg de peso corporal de RHO y (f) ratas hipertensas + nifedipina. Bajo anestesia con ketamina,
las ratas prefiadas se extrajeron en su dia 20 de gestacidn. Se usaron inmunohistoquimica y ELISA para evaluar la expresién de proteinas HIF1la y VEGF.
Resultados: Hubo diferencia significativa (p<0.01) en la expresién de HIF1a y VEGF en la zona laberintica y saco vitelino de la placenta de rata entre los grupos
normal (C-) e hipertenso (C+). La expresién de HIF1la y VEGF disminuyé cuando se administré RHO en dosis que oscilaron entre 100 y 400 mg/kg de peso
corporal. Sin embargo, no hubo cambios significativos (p>0,05) en la expresién de VEGF en la zona basal de la placenta de rata en todos los grupos.
Conclusiones: El extracto de hojas de Rhodomyrtus tomentosa disminuye las expresiones de HIF1a y VEGF en suero y repara el tejido del laberinto, basal y saco
vitelino de la placenta.

Palabras Clave: extracto de plantas; HIF1a; hipertension; saco vitelino; VEGF; zona basal; zona laberinto.
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INTRODUCTION

Hypertension is a condition in which there is a
chronic (long-term) increase in blood pressure, which
can cause pain and even death in a person. A person
is said to have hypertension if their systolic blood
pressure exceeds 140 mm Hg and their diastolic blood
pressure exceeds 90 mm Hg (Kametas et al., 2022).
According to the Ministry of Health, around 31.7% of
the population in Indonesia suffers from hyperten-
sion. Of this group, only 7.2 out of 31.7% are aware of
the condition, and only 0.4% actually use medicine to
treat it (Kurnianto et al., 2020). Pregnancy-related
hypertension is frequent (6-10%) and raises the risk of
morbidity and mortality in mothers, fetuses, and
newborns (Kurnianto et al., 2020). Pregnancy-related
severe hypertension and pre-eclampsia/eclampsia are
more dangerous. Pre-eclampsia/eclampsia, gesta-
tional hypertension, chronic pregnancy-related hyper-
tension, and chronic pregnancy-related hypertension
with pre-eclampsia are several types of pregnancy-
related hypertension (Braunthal and Brateanu, 2019).
Antihypertensive medication used to treat pregnancy-
related hypertension had no influence on the likeli-
hood of maternal mortality, proteinuria, side effects,
cesarean section, neonatal death, premature birth, or
small-for-gestational-age birth (Braunthal and Brate-
anu, 2019).

An abrupt change in oxygen during pregnancy
with hypertension disrupts the placenta's growth
(Maria and Warrington, 2019). Pre-eclampsia begins
due to an inadequate oxygen supply and ischemia-
reoxygenation harm to the defective placenta (Vil-
lanueva-Toledo et al., 2020). If the spiral arteries are
not properly remodeled during early placentation,
there will not be enough maternal blood flow to the
placental intervillous area to meet the needs of the
fetus for oxygen (Zhang et al, 2021). Intermittent
blood flow in the pre-eclamptic placenta causes oxi-
dative stress in the fetomaternal interface syncytio-
trophoblast (Zhang et al, 2021). At the heart of
healthy placentation are these exact adjustments in
trophoblast cellular function in response to gestation-
al age-specific alterations in placental oxygenation
(Zhang et al., 2021).

Low oxygen levels have a remarkable effect on the
induction of HIF protein, and synchronized cyto-
trophoblasts will result in an increase in HIFla ex-
pression (Siragher and Sferruzzi-Perri, 2021;
Strowitzki and Taylor, 2019). HIFla is a protein high-
ly expressed in various human malignancies, and its
expression is frequently associated with a poor prog-
nosis for the patient (Li et al., 2018). HIF1a also causes
a drop in placental growth factor synthesis (PIGF).
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HIF protein is stable and boosts target gene expres-
sion in hypoxic/ischemic conditions (Phipps et al.,
2019). The HIF protein is crucial for a successful em-
bryo's implantation and placentation, according to
earlier research (Li et al., 2018). Rats with HIF1a dele-
tion had poor trophoblast differentiation, placental
defects, and fetal mortality (Strowitzki and Taylor,
2019). Impaired placental vasculogenesis is the result
of an unchecked rise in HIF protein. These findings
imply that the HIF protein is critical for the differenti-
ation of trophoblasts and the control of placental vas-
cular development (Phipps et al., 2019).

Important angiogenesis regulators VEGF and
HIF1la are overexpressed in a variety of hypoxic situa-
tions (Morfoisse et al.,, 2014). Pharmaceuticals that
target this route include VEGF inhibitors, although
one of its major toxicities, hypertension, can have
serious negative effects, including the early termina-
tion of therapy if optimal blood pressure management
cannot be attained (Morfoisse et al.,, 2014). In most
patients, the VEGF receptor signaling pathway causes
a rapid but variable increase in blood pressure within
three days (Pandey et al., 2018). VEGF is important
for blood pressure regulation, and VEGFR-2 is the
primary mediator of VEGF's hypotensive effect. En-
dothelial cells release nitric oxide (NO) and prostacy-
clin (PGI,) in response to VEGF, resulting in vasodila-
tion (Robinson et al., 2010). A decrease in microvessel
density raises peripheral vascular resistance and de-
creases NO activity (Pandey et al., 2018).

Originally from Southeast Asia, particularly Indo-
nesia, Rhodomyrtus tomentosa Hassk. (haramonting) is
a flowering plant of the Myrtaceae family (Zhang et
al., 2018). This family's distinctive trait is Rhodomyr-
tone (Vo and Ngo, 2019). There are many advantages
to Rhodomyrtone, a bioactive acylphloroglucinol mole-
cule that was discovered in the leaves of R. tomentosa
(Vo and Ngo, 2019). R. tomentosa can also reduce
HIFla better in trophoblast cells aged 8 weeks com-
pared to Zanthoxylum acanthopodium (Situmorang et
al., 2022). These plants can decrease lipid peroxida-
tion, enhance the expression of HSP-70, boost the
capacity to scavenge free radicals, and improve the
histology of the placenta, testis, and lungs (Ilyas and
Situmorang, 2021; Ilyas et al., 2019; Irianti et al., 2020;
Situmorang and llyas, 2018; Situmorang et al., 2020)
Due to the high amount of phenolic. It has a strong
antioxidant capacity and the potential to be a source
of substances that improve health (Vo and Ngo, 2019).

This study aimed to determine HIFla and VEGF
expression to the herb's potential as a treatment for
hypertension in molecular therapy and offer solid
justification for its prospective therapeutic application
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in contemporary medicine. Before using human cells,
it was decided to find out and examine how R. tomen-
tosa affected the expression of HIFla and VEGEF in the
placental histopathology of hypertensive rats. R. to-
mentosa was reduced in size to a micro colloidal state
in order to improve cell penetration and bioavailabil-
ity. It is envisaged that this plant will be used to cre-
ate medications for the treatment of hypertension in
humans.

MATERIAL AND METHODS

Chemical

This study's key reagents and chemicals included
fetal bovine serum (FBS) (Bethesda, MD, USA). 3,3'-
diaminobenzidine (Scytek Laboratories, USA) (Scytek
Laboratories, USA). Rabbit polyclonal HIF-lalpha
IHC antibody (catalog number: IW-PA1041) was used
(IHC World, LLC, MD, USA). MA5-12184 VEGF
monoclonal antibody (PBS, pH 7.4, with 0.2% BSA)
Rat VEGF ELISA kit, catalog #KE20014, ThermoFisher
Scientific United States (Proteintech Group, Inc., IL,
USA). Catalog#E-EL-R0513, Rat HIFa ELISA Kit
(Elabscience, United States).

Vegetal material

R. tomentosa, also known as haramonting, was dis-
covered in Humbang Hasundutan Regency, North
Sumatera, Indonesia. The plants were found in the
Lintong Nihuta Sub-district of Humbahas Regency, at
elevations ranging from 1,000 to 1,500 meters above
sea level and located at 02°4'20" - 2°16'15" North lati-
tude and 98°52'40" - 98°56'20" East longitude. Lintong
Nihuta District has 479 ha of peatland, accounting for
16.03% of the total peatland area in Humbang
Hasundutan Regency (Hutagaol et al., 2021).

Preparation of R. tomentosa leaves

The ethanol extract of R. tomentosa was created
through maceration with a 96% technical ethanol
solvent. Five hundred grams of R. tomentosa dry
powder were macerated with technical ethanol (96 %)
and tightly closed for 24 hours at room temperature.
A Buchner funnel and a vacuum pump were used to
filter the maceration results. The filtered residue was
macerated twice more using the same method. The R.
tomentosa ethanol extract was concentrated with a
rotary evaporator and dried in a freeze-dryer for eight
hours to produce a solid ethanol extract. For sonifica-
tion, 0.5 mg of R. tomentosa extract was added to the
Tween 20 solution. Before adding capriol 90 and ho-
mogenizing, PEG 400 was added and sonicated. The
prepared substance was dissolved in distilled water
(1:100) and homogeneously mixed with an ultrasonic
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device, and the particle size of the clear solution was
calculated.

Animal handling

Wistar pregnant female rats who were two months
old weighed 150-200 g, were in good health, and were
used as the test subjects. The USU Faculty of Mathe-
matics and Natural Sciences Ethics Commission has
approved this research as ethical (Ethical Clearance:
No. 0302/KEPH-FMIPA/2022). Animals were pro-
vided free access to water and fed standard laborato-
ry food in an air-conditioned space with a 12-hour
light/dark cycle. Using the CCTV camera built into
the cage, a pair of Wistar rats were seen mating dur-
ing the course of the night. Vaginal plugs on female
rats were used to confirm pregnancy, and day 0 was
assigned. A tiny osmotic pump was used to introduce
Escherichia coli lipopolysaccharide (LPS) into the peri-
toneal cavity, causing systemic inflammation or hy-
pertension in pregnant rats on day 6 of gestation.
Animals were ketamine-anesthetized on the 20t day
of gestation before being dissected.

Study design

Five treatments were given to the rats that were
identified as being pregnant: (a) normal pregnant rats
(control); (b) hypertensive rats; (c) hypertensive rats +
100 mg/kg BW R. tomentosa (RHO); (d) hypertensive
rats + 200 mg/kg BW R. tomentosa (RHO); and (e)
hypertensive rats + 400 mg/kg BW R. tomentosa
(RHO); (f) hypertensive rats + 3 mg/kg BW nifedi-
pine (Wang et al., 2019). Under ketamine anesthesia,
pregnant rats were removed on their 20t day of ges-
tation. Blood pressure readings were used to identify
hypertension markers, and immunohistochemistry
was used to assess HIF1la and VEGF protein expres-
sion.

ELISA

The blood was drawn from the rats' hearts and al-
lowed to clot at room temperature for 10-20 minutes
in an anticoagulant-containing tube. Then, for 20
minutes, centrifuge at a speed of 2000-3000 rpm. The
supernatant was then collected and used as a test
sample. The ELISA test was used to analyze quantita-
tive HIF-1a and VEGEF levels in plasma. Each sample
was run three times according to the manufacturer's
instructions.

Placental tissue preparation in paraffin and
hematoxylin-eosin staining

After being fixed in formalin, the placenta is re-
moved from storage and placed in xylol for 15
minutes. The tissues were then alternatively sub-
merged for five minutes in 96 percent and 70 percent
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pure alcohol before being rinsed with distilled water.
The tissues were rinsed in distilled water for 3
minutes after being exposed to hematoxylin dye for 5
minutes. Eosin dye is used for 1 minute. Before being
submerged in xylol, the slides were dehydrated in
70%, 96%, and 100% alcohol and utilized a light mi-
croscope to observe.

Immunohistochemistry of HIFla and VEGF

To decrease endogenous peroxidase activity, 5 pm
thick paraffin-embedded placental slices were depar-
affinized and subjected to a 30-minute treatment with
1 percent H,O, in methanol. A 0.01 M Tris-buffered
saline wash was then applied to the slides (TBS pH
7.4). Tissue slices were incubated with antigen affini-
ty-purified polyclonal antibody, HIF1la, and VEGF as
the antibody utilized in this study and were diluted at
1.7 g/mL overnight at 4°C. Additionally, immunore-
activity was detected using the Vectastain Elite ABC
kit (Vector Laboratories, USA), which was neutralized
by Mayer's hematoxylin.

Statistical analysis

The variation was expressed in terms of the stand-
ard deviation (SD), along with the number of observa-
tions (n). Also, it was declared p-value <0.05, and
then the Kruskal-Wallis and Mann-Whitney test were
performed for categorical data (ordinal) or numerical
data but not regularly distributed (Using SPS522).

RESULTS

HIFla analysis after administration of R. tomentosa

According to the findings of Table 1, there was a
significant difference (p<0.01) in HIF1la expression in
the labyrinthine zone of the rat placenta between the

Rhodomyrtus tomentosa and HIF1a-VEGF expressions in placental

normal (C-) and hypertensive (C+) groups. When R.
tomentosa was administered at doses ranging from 100
to 400 mg/kg, HIFla expression decreased (p<0.05).
Significant differences were also found in the laby-
rinth of one hypertensive rat that was given the hy-
pertension drug nifedipine (p<0.01). There was also a
significant difference (p<0.05) in HIFla expression
between the normal (C-) and hypertensive (C+)
groups in the basal zone. However, it was not signifi-
cant at a dose of 100 mg/kg BW (p>0.05) and signifi-
cantly different at a dose of 200, 400 mg/kg BW
(p<0.05) and nifedipine (p<0.05). Based on the results
of the analysis in Table 1, there was a significant dif-
ference (p>0.05) in the expression of HIFla in the yolk
sac placenta of rats between normal (C-) and hyper-
tensive (C+) animals. However, it was not significant
at a dose of 100 mg/kg BW (p>0.05) and significantly
different at a dose of 200, or 400 mg/kg BW (p<0.05)
and nifedipine (p<0.05).

The lowest dose produced a positive histological
result. In healthy placentas, the HIFla protein does
not appear to be overexpressed in the labyrinthine,
basal, or yolk sac zones (Fig. 1A-C). Immunohisto-
chemical analysis of the hypertensive placental laby-
rinth's basal zone (Fig. 1D-F) revealed a positive result
with brown tissue coloration. R. fomentosa (RHO)
administration resulted in positive outcomes (Fig. 1G-
). As the dose was increased, cell repair began to
emerge (Fig. 1]-L). Even at the highest dose, the shape
of the placental tissue in the labyrinthine zone resem-
bled that of the control group (Fig. 1M-O). Histologi-
cal features in the basal zone, labyrinth zone, and yolk
sac are almost the same, with the administration of 3
mg/kg BW nifedipine (Fig 1P-R). Image analysis
shows that the highest dose of R. tomentosa can im-
prove placental histology and reduce HIFla expres-
sion like nifedipine.

Table 1. HIF1a expression placental histology after R. tomentosa administration.

Treatment Labyrinth zone Basal zone Yolk sac
C- 14+2.11 10+5.89 10+5.44
C+ 42 +6.35" 22+4.21% 31+4.43%
RHO100 30+8.51* 19+5.22 28+4.91
RHO200 20+4.73* 17 +8.04° 20+4.71*
RHO400 18+2.68** 15+7.32 19+4.53*
NIF 16 +3.05* 13+3.12 17+2.19*

C-: normal pregnant rats (control); C+: hypertensive rats; RHO100: hypertensive rats + 100 mg/kg BW R. tomentosa;
RHO200: hypertensive rats + 200 mg/kg BW R. tomentosa; RHO400: hypertensive rats + 400 mg/kg BW R. tomentosa;
NIF: hypertensive rats + nifedipine (##p<0.01 vs. C-, *p<0.05 vs. C+, **p<0.01 vs. C+).
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Figure 1. HIF1a expression after administration of R. tomentosa on placental histology.
(A, B, C) normal pregnant rats (control); (D, E, F) hypertensive rats; (G, H, 1) hypertensive rats + 100 mg/kg BW R. tomentosa
(RHO100); (J, K, L) hypertensive rats + 200 mg/kg BW R. tomentosa (RHO 200); (M, N, O) hypertensive rats + 400 mg/kg BW R.
tomentosa (RHO 400); (P, Q, R) hypertensive rats + nifedipine (NIF). Red Arrows: HIF1a expression (40x).
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Figure 2. Serum level of HIF1a expression after
administration of R. tomentosa.

C-: normal pregnant rats (control); C+: hypertensive
rats; RHO100: hypertensive rats + 100 mg/kg BW R.
tomentosa; RHO200: hypertensive rats + 200 mg/kg BW
R. tomentosa; RHO400: hypertensive rats + 400 mg/kg
BW R. tomentosa and NIF: hypertensive rats + nifedi-
pine. (##p<0.01 vs. C-, *p<0.05 vs. C+, **p<0.01 vs. C+).

Table 2. VEGF expression placental histology after R. tomentosa administration.

Treatment Labyrinth zone Basal zone Yolk sac
C- 8+3.26 8+0.71 9+5.44

C+ 20+6.35" 10+4.21 19+4.43*
RHO100 13+8.51* 10+5.22 12+4.91*
RHO200 11+4.73* 10+8.04 11+4.71*
RHO400 10 +2.68** 9+7.32 10 +4.53*
NIF 9+1.08** 9+8.61 11+2.43*

C-: normal pregnant rats (control); C+: hypertensive rats; RHO100: hypertensive rats + 100 mg/kg BW R. tomentosa;
RHO200: hypertensive rats + 200 mg/kg BW R. tomentosa; RHO400: hypertensive rats + 400 mg/kg BW R. tomentosa;
NIF: hypertensive rats + nifedipine. (##p<0.01 vs. C-, *p<0.05 vs. C+, **p<0.01 vs. C+).

The blood serum analysis also revealed that there
was a significant difference (p<0.01) in HIFla expres-
sion between the normal group (C-) and the hyper-
tension group (C+). HIFla expression decreased
when R. tomentosa was administered at doses ranging
from 100 mg/kg to 400 mg/kg (p<0.05). The highest
dose has the same statistical value as the administra-
tion of highest dose has the same statistical value as
the administration of nifedipine p<0.01). The maxi-
mum dose can reduce the expression of HIFla the
best compared to the previous dose (Fig. 2).

VEGEF analysis after administration of R. tomentosa

According to the findings of Table 2, there was a
significant difference (p<0.01) in VEGF expression in
the labyrinthine zone of the rat placenta between the
normal (C-) and hypertensive (C+) groups. When R.
tomentosa was administered at doses ranging from 100
to 400 mg/kg BW, VEGF expression decreased
(p<0.05) and also the nifedipine group (p>0.01).
However, VEGF was not expressed in the basal zone
in any of the experimental groups (p>0.05). In the
yolk sac section, there was a significant difference
(p<0.05) in VEGF expression between normal (C-) and
hypertensive (C+) animals. Table 2 also describes that
there was a significant difference (p<0.05) in all
groups given R. tomentosa at a dose of 100-400 mg/kg
BW and nifedipine in the yolk sac (p<0.05).
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In histological analysis, the lowest dose of R. to-
mentosa produced positive results. In the labyrinthine,
basal, and yolk sac zones of normal placentas, the
VEGF protein does not appear to be overexpressed
(Figs 3A-C). Immunohistochemical analysis from the
basal zone, placental labyrinth, and yolk sac (Fig. 3D-
F) revealed VEGF positivity with brown tissue colora-
tion. Even at the lowest dose, R. tomentosa can repair
beneficial placental tissue (Fig. 3G-I). As the dose was
increased, placental tissue repair improved (Fig. 3J-L).
Even at the highest dose, the shape of placental tissue
in the labyrinthine zone, basal zone, and yolk sac was
nearly identical to that of the control group (Fig. 3M-
O). The administration of nifedipine as a drug to treat
hypertension and chest pain (angina pectoris) showed
the same histological picture in the placenta as the
highest dose and control groups and a marked de-
crease in VEGF expression (Fig. 3Q-R).

The blood serum analysis also revealed a signifi-
cant difference in VEGF expression (p<0.01) between
the normal (C-) and hypertensive (C+) groups. When
R. tomentosa was administered at doses ranging from
100 to 400 mg/kg BW, VEGF expression decreased
(p<0.05) and also the administration of nifedipine
(p<0.05). A single dose of R. tomentosa can reduce
VEGF expression in hypertensive rats' blood serum

(Fig. 4).
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Figure 3. VEGF expression after administration of R. tomentosa on placental histology.
(A, B, C) normal pregnant rats (control); (D, E, F) hypertensive rats; (G, H, 1) hypertensive rats + 100 mg/kg BW R. tomentosa (RHO 100);
(J, K, L) hypertensive rats + 200 mg/kg BW R. tomentosa (RHO 200); and (M, N, O) hypertensive rats + 400 mg/kg BW R. tomentosa (RHO
400); (P,Q,R) hypertensive rats + nifedipine (NIF). Red Arrows: VEGF expression (40x).
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Figure 4. Serum level of VEGF expression after administration
of R. tomentosa.

C-: normal pregnant rats (control); C+: hypertensive rats; RHO100:
hypertensive rats + 100mg/kg BW R. tomentosa; RHO200: hypertensive
rats + 200 mg/kg BW R. tomentosa; RHO400: hypertensive rats + 400
mg/kg BW R. tomentosa; and NIF: hypertensive rats + nifedipine.
(##p<0.01 vs. C-, *p<0.05 vs. C+).

DISCUSSION

HIF regulates numerous important aspects of tu-
mor development, growth, invasion, inflammatory
cell recruitment, metastasis, and hypertension
(Reshef, 2012). As a result, they are appealing targets
for future targeted therapeutics. Antioxidants can
neutralize free radicals that might harm the body,
including the placenta (Salles et al., 2012). There is a
split of antioxidants based on the sources obtained,
particularly antioxidant enzymes such as superoxide
dismutase, catalase, and glutathione peroxidase,
which are known as endogenous antioxidants (Salles
et al., 2012). Exogenous antioxidants, such as R. tomen-
tosa, are derived from outside the body (Salles et al.,
2012). This study's oxidant was an antioxidant de-
rived from the leaves of R. tomentosa. This plant's ex-
tracts contain acylphloroglucinol, flavonoids, tannins,
and triterpenes (Vo and Ngo, 2019).

Rats' placentas are both hemotrichorial and dis-
coid (Fukurawa et al., 2019). Histologically, three
layers of trophoblast separate the maternal blood
space from the fetal blood vessels in the labyrinth
zone, notably the outer trophectoderm, which is in
direct contact with maternal blood with the surface of
the microvilli and is generally referred to as the cyto-
trophoblat (Fukurawa et al., 2014). The trophectoderm
is the second layer, which is made up of two layers of
syncytiotrophoblast (Fukurawa et al., 2014). R. tomen-
tosa (RHO) was delivered, it demonstrated a decrease
in HIFla expression even at the maximum dose, ac-
cording to the results of the immunohistochemistry
investigation of the hypertensive placental labyrinth
(Zhang et al., 2018). The highest dose of R. fomentosa
can improve placental histology and reduce HIFla
expression like nifedipine. This is due to the presence
of antioxidants in R. tomentosa, such as anthocyanins,
acylphloroglucinol, flavonoids, tannins, and triter-
penes, which protect cells against hypoxia and death.
In the basal zone, R. fomentosa produced a negative
result (Vo and Ngo, 2019). The basal zone is divided
into three distinct types: spongiotrophoblasts, troph-
oblast large cells, and glycogen cells. Spongiotropho-
blast can be found right above the large cell tropho-
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blast layer at the maternal-fetal placental contact
(Malnou et al., 2019; Situmorang et al., 2021). The
glycogen cells then divide into multiple tiny cell
masses and grow into glycogen cell islands in mid-
pregnancy, with some disappearing before the moth-
er gives birth to the fetus (Malnou et al., 2019). HIFla
expression in hypertension and negative RHO admin-
istration in the basal zone shows that the placental
interface's maternal-fetal transfer system is not com-
promised. Hypertension increases HIFla expression;
however, administration of R. tomentosa decreases
HIFla expression, and when the dose is increased to
the greatest dose, the tissue shape is the same as in
healthy placenta (Reshef, 2012). The yolk sac is a
component of the fetus that provides sustenance to
the fetus in order for it to produce the placenta (Ross
and Boroviak, 2020). Yolk sacs have been generated in
humans since the gestational age of four weeks. The
yolk sac is a membranous sac connected to the em-
bryo and composed of hypoblast cells (Ross and Bo-
roviak, 2020).

VEGEF regulates placental vascular function effec-
tively. Endothelial dysfunction is a major risk factor
for pre-eclampsia (Opichka et al., 2021). By sequester-
ing excess maternal VEGF, sFLT1 plays an important
role in maintaining vascular integrity in the placenta
(Fan et al., 2014). This suggests that local increases in
VEGF may trigger placental overexpression of sFLT1,
potentially contributing to the development of pre-
eclampsia and other pregnancy complications (Fan et
al., 2014). In the hypertensive group, VEGF immuno-
reactivity was found in all placental components. In
the labyrinth zone, which aids in the exchange of
02/ COy, the provision of nutrients to the fetus, and
the removal of waste products. Damage to the laby-
rinth zone is strongly linked to intrauterine growth
retardation (IUGR) (Belkacemi et al., 2011; Hemberg-
er, 2012). Because of its high blood flow, high cellular
proliferative activity, and long proliferative period
compared to other parts of the placenta, the labyrin-
thine zone is vulnerable to target sites in placental
free radicals (Sarkar et al., 2016). The basal zone,
which forms just beneath the labyrinthine zone, is
made up of spongiotrophoblasts, glycogen cells, and
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trophoblast giant cells (secondary). In rats, hypoxia
expression increased cell glycogen in the basal zone
(Furukawa et al., 2019). The abnormal retention of a
large cytoplasmic vacuum in glycogen cells is referred
to as cystic degeneration. This is due to the remnants
of glycogen cell islands, which should regress and
disappear at the end of pregnancy as the placenta
develops (Furukawa et al., 2019). When compared to
other parts of the placenta, the presence of chemically
induced lesions or oxidative stress was significantly
different in the basal zone depending on the period of
chemical administration (Furukawa et al., 2014). In
the fetus, the yolk sac also serves as an endocrine,
metabolic, immunological, secretory, excretory, and
hematopoietic system (Ross and Boroviak, 2020). Un-
til the formation of the chorioallantoic placenta, it is
the only major transport route between the mother
and the embryo. As a result of oxidative stress, im-
paired structural and functional development of the
yolk sac contributes to toxicity and teratogenesis in
rat embryos (Ross and Boroviak, 2020).

When compared to the control group, VEGF posi-
tive expression in all pathological groups showed a
higher intensity of reactivity. The different expres-
sions of VEGF in tissues in the placenta may be relat-
ed to the hemodynamic changes that occur in this
disorder in the context of normal uteroplacental blood
flow restoration (Fan et al., 2021). When compared to
normal placentas, VEGFR-1 protein expression was
higher in pre-eclampsia (PE) placentas. Similarly, the
mRNA levels of the three VEGF isoforms tested in-
creased, while the protein levels of the two main
VEGEF isoforms detected did not change in PE placen-
tas compared to normal placental (Fan et al., 2021).

A dose of 100 mg/kg BW resulted in a significant
reduction in VEGF expression. Histological features
were also similar to those given by the group given
nifedipine as a comparison. Nifedipine has been
demonstrated to be useful and generally well tolerat-
ed for the treatment of stable, variable, and unstable
angina, mild to severe hypertension, and Raynaud's
phenomenon (Wang et al., 2019). It is an antagonist of
calcium influx through slow cell membrane channels.
The powerful coronary and peripheral arterial dilator
capabilities of nifedipine, with enhanced oxygen sup-
ply demand and lower systemic vascular resistance,
are of tremendous importance, even though the par-
ticular mechanism of action in these disorders has not
yet been fully understood (Kubo et al., 1981). Both in
vitro and in vivo studies show that R. tomentosa extract
is a powerful antioxidant. R. tomentosa is also a good
source of phenolics, with more than 19 individual
phenolics identified, including anthocyanins, phenol-
ic acids, flavonols, ellagitannins, and stilbenes (Vo
and Ngo, 2019). This herbal leaf's antioxidant content
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is thought to be responsible for the decreased expres-
sion of VEGF in the histology of the placenta and
blood serum in hypertensive rats. As a result, R. to-
mentosa can be used as an alternative antioxidant
therapy in the pharmacology industry to prevent
biomolecule damage caused by free radicals found in
a variety of human diseases.

CONCLUSION

The findings reveal that hypertension decreases
placental efficiency and increases HIFla and VEGF
expression in rats, and that Rhodomyrtus tomentosa
treatment reduces HIFla and VEGF expression from
the serum and repairs the tissue of the placenta's lab-
yrinth, basal, and yolk sacs.
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