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EFFECTS OF HAMO NK HARD CAPSULE ON SERUM LIPID

PROFILES IN DYSLIPIDEMIA EXPERIMENTAL ANIMALS
Pham Thuy Phuong', Pham Quoc Binh', Dinh Thi Hong Minh', Tran Thi Thu Hien',
Nguyen Trong Thong?, Pham Thi Van Anh? and Dang Thi Thu Hien?*
Vietnam University of Traditional Medicine,
2Hanoi Medical University,
3Phenikaa University

Dyslipidemia is a major risk factor for cardiovascular disease. Polyherbal formulation is a traditional
therapeutic strategy used to treat dyslipidemia over many years of tradition. The aim of this study was designed
to evaluate the effects of Hamo NK hard capsule on endogenous dyslipidemia and exogenous dyslipidemia
experimental animal model. In endogenous hyperlipidemia model, mice were previously treated by Hamo
NK hard capsule, and intraperitoneally injected by poloxamer - 407 to induce hyperlipidemia. Rats were oral
administration of oil - cholesterol mixture and Hamo NK for 4 consecutive weeks (exogenous dyslipidemia).
Parameters of serum lipid were determined. Hamo NK ameliorated the elevation of serum total cholesterol, Non
- HDL - cholesterol at the daily dose of 1.5g/kg b.w (p < 0.05). Also, there was no signicant difference in increase
on high - density lipoprotein cholesterol levels and decrease triglyceride levels between the groups. Hamo NK
at two doses of 0.25g/kg b.w and 0.75g/kg b.w significantly reduced serum LDL - C levels compared to the
cholesterol control group. Hamo NK hard capsule affected on serum lipid modulations in dyslipidemia models.
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I. INTRODUCTION

Polyherbal
therapeutic strategy that takes advantage of
the combination of several medicinal herbs to
achieve enhanced therapeutic effects against
a disease.' The use of herbal medicines is
globally increasing tremendously and about 8%
of the world population rely on it for some part
of their primary healthcare.? Dyslipidemia refers
to excess status of fatty substances including
cholesterol, triglyceride and decreased high -
density lipoprotein cholesterol (HDL - C) in the
bloodstream.® Besides, dyslipidemia is a notable
risk factor for the development of cardiovascular
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disease (CVD), which is the main cause of
mortality worldwide, one of the most important
risk factors for cardiovascular diseases (CVD)
such as atherosclerosis, myocardial infarction,
and cerebral vascular accidents.

At present, statins, such as simvastatin,
atorvastatin,
commonly used lipid - lowering drugs, as they
efficiently reduce plasma lipids; however, they
also present a number of undesirable side
effects, such as hepatotoxicity, rhabdomyolysis
and skeletal muscle injury, which have limited
their usage.* Therefore, it is necessary to
identify and develop effective, and natural
agents that may be valuable in regulating
lipid metabolism. In recent years, traditional
Vietnamese medicine has attracted greater
attention in metabolic syndrome treatments, and
has become a common therapy for controlling

rosuvastatin...are the most
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symptoms in patients with dyslipidemia.

Hamo NK hard capsule is written by a
deceased herbalist Nguyen Kieu. The formula
used to prepare the hard capsule is Pericarpium
Citri reticulatae perenne, Rhizoma Smilax
ferox, Radix Achyranthis bidentatae, Rhizoma
Imperatae cylindricae, Semen Cassiae torae,
Flos Styphnolobii japonici imaturi, Folium
Nelumbinis  nuciferae,  Spica  Prunellae,
Rhizoma Typhonium trilobatum. A number of
previous studies have shown the beneficial
of some herbal medicines in reducing serum
lipid levels.>®” Therefore, to provide scientific
evidence of its efficacy when combined in a
formulation in treating dyslipidemia, the current
study aimed to assess the effects of Hamo
NK hard capsule on serum lipid profiles of
dyslipidemia experimental animals.

Il. METHODS

1. Plant materials and preparation of extract

Ingredients of each hard capsule: Extractum
Pericarpium Citri reticulatae perenne siccus
(25 mg), Extractum Rhizoma Smilasis ferox
siccus (52 mg), Extractum Radix Achyranthis
bidentatae (112 mg), Extractum
Rhizoma Imperataecylindricae siccus (188mg),
Extractum Semen Cassiae torae siccus (64
mg), Extractum Flos Styphnolobii japonici
imaturi  siccus (22mg), Extractum Folium
Nelumbinis nuciferae siccus (1mg), Extractum
Spica Prunellae siccus (23mg), Extractum
Rhizoma Typhonium trilobatum siccus (38 mg).

The materials were in compliance with the
standards of Vietnamese Pharmacopoeia V and
standard basis ISO/IEC17025 VILLAS 486170
No0.10/2019. Grinding and filtering the materials
up to a prescribed degree of fragmentation
which are controlled on the microbiological
safety and Pharmacopoeia V requirements.
The dry extract (extractum siccum) materials

siccus

were weighed based on the well ratio of the
remedy. Afterwards, dry extracts, along with
additional pharmaceutical materials are used to
produce granulate, and automatic filling of hard
capsules with prepared granulate. Granulates
are forwarded in the polyethylene bags, and then
into the hard capsule. Hamo NK hard capsule
was prepared in Tuetinh Institute of Traditional
Pharmaco — Medicine. The expected dose in
clinical is 4 hard capsules per day (equivalent
to 2.1 g dry extracts per day).

Animals

- Wistar rats of both sexes, weighed 180 —
220 g provided by The Center of Experimental
Animals, DanPhuong, Hanoi.

- Male Swiss mice, weighed 18 — 22 g
provided by National Institute of Hygiene and
Epidemiology.

The animals were acclimated to housing
in the laboratory of the Department of
Pharmacology, Hanoi Medical University 7 days
before and during the study period; they were
fed with standard food and unlimited water
intake.

Chemicals

Propylthiouracil (Rieserstat®) 50mg,
Cholesterol (Merk - Germany), Acid Cholic,
Poloxamer 407, (Sigma-Singapore),
Atorvastatin 10mg (Stellapharm J.V. Co., Ltd),
Peanut oil (Vietnam).

Biochemical analyzer ERBA chem. (India)
and commercial ERBA diagnostic kits used
for serum analysis of total cholesterol (TC),
triglyceride (TG), high density lipoprotein -
cholesterol (HDL - C).

2. Methods

Exogenous dyslipidemia model in rats

Dyslipidemia was induced in rats by
oral administration of cholesterol mixture
(cholesterol 10%, cholic acid 1%, PTU 0.5%
and peanut oil added to precisely 1mL) for 4
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weeks.89

Wistar Albino rats (180 - 220g) were devived
into 5 groups, 10 rats per group. Rats were
given per oral twice a day, at least two hours
apart:

- Group 1 (normal control group): distilled
water 1 mL/100 g b.w twice a day

- Group 2 (cholesterol control group):
cholesterol mixture 10 mL/kg b.w/day and then
distilled water 1 mL/100 g b.w

- Group 3 (positive control group):
cholesterol mixture 10 mL/kg b.w/day and then
atorvastatin at the dose of 10 mg/kg b.w/day

- Group 4 (Hamo NK - low dose):
cholesterol mixture 10 mL/kg b.w/day and then
Hamo NK at the dose of 0.25 g/kg b.w/day
(equivalent to clinical dose)

- Group 5 (Hamo NK - high dose):
cholesterol mixture 10 mL/kg b.w/day and then
Hamo NK at the dose of 0.75 g/kg b.w/day (3
times - equivalent to clinical dose)

Rat body weight was recorded at baseline,
after 2 weeks and 4 weeks.

On day 15 and day 29, rats were fasted
overnight. Blood was collected to measure
serum concentrations of TC, TG and HDL - C.
LDL - C concentration was calculated using
Friedewald formula'®: LDL - C = TC — (HDL - C)
—(TG/2.2) (mmol/L).

Endogenous dyslipidemia model in mice

Poloxamer 407 (P - 407) induced dyslipidemia
model was described by Millar and et al.™ In the
experimental design, aninals were randomly
divided into five groups of ten animals each.

- Group 1 (normal control group): Mice
were given per oral distilled water 1 mL/100 g
b.w/day; then injected IP 0.9% NaCl 10 mL/kg
b.w on day 7.

- Group 2 (P - 407 control group): Mice
were given per oral distilled water 1 mL/100 g
b.w/day; then injected IP 2% P - 407 at the dose
of 200 mg/kg b.w on day 7.

- Group 3 (positive control group): Mice
were given per oral atorvastatin at the dose of
100 mg/kg b.w/day; then injected IP 2% P - 407
at the dose of 200 mg/kg b.w on day 7.

- Group 4 (Hamo NK — low dose): Mice
were given per oral Hamo NK at the dose of
0.75 g/kg b.w/day (human equivalent dose);
then injected i.p 2% P - 407 at the dose of 200
mg/kg b.w on day 7.

- Group 5 (Hamo NK — high dose): Mice
were given per oral Hamo NK at the dose of
1.5 g/kg b.w/day (3 times — human equivalent
dose); then injected IP 2% P - 407 at the dose
of 200 mg/kg b.w on day 7.

Blood was collected at 24 h after i.p injection
of P-407 and analysed for serum lipids including
TG, TC and HDL - C. Non - HDL - cholesterol
(non - HDL - C) was estimated: Non - HDL - C
=TC - (HDL- C).

3. Statistical analysis

All data were shown as mean values and
represented as * SD. Data were analysed
using Microsoft Excel software version 2013.
Statistical analysis was done with t - test and
Avant - aprés test, and p < 0.05 was considered
to be statistically significant.

p <0.05 p<0.01 p <0.001
Compared with the normal control group * * e
Compared with the cholesterol control group + ++ +++
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Ill. RESULTS

1. Effects of Hamo NK hard capsule on lipid levels in exogenous dyslipidemia model

After the first 2 weeks, the rats in all groups gained weights. During the latter half of the experiment,
the group treated with Hamo NK at high dose lost weight but there was no significant difference
comparing with control group (p > 0.05) (Table 1).

Table 1. Effect of Hamo NK hard capsule on body weight gain in dyslipidemia

Groups B Initial B Week 2 ~ Week 4
(X+ SD, gram) (X SD, gram) (X+ SD, gram)
Normal control 10 155.00 + 20.68 171.00 +16.63  179.00 = 31.43
Cholesterol control 10 154.50 + 18.33 167.00 £33.35  171.00 + 30.35
Atorvastatin 10mg/kg 10 152.00 +23.94 157.00+16.36 166.00 £ 17.76
Hamo NK 0.25g/kg 10 158.00 + 14.76  173.00 £ 30.57  172.00 £ 30.11
Hamo NK 0.75g/kg 10 166.00 + 18.26  173.00 £ 16.36  160.50 + 20.61

Table 2 showed that there was no significant difference in the levels of TC, TG, LDL - C and HDL
- C in rats administered atorvastatin or Hamo NK at the two doses compared with the cholesterol
control group after 2 weeks of treatment (p > 0.05)
Table 2. Effect of Hamo NK on lipid levels in cholesterol induced dyslipidemia
after 2 weeks of treatment

Groups/
TG TC HDL -C LDL-C
treatment2nd n _ _ _ _
week (X £ SD, mmol/L) (X £ SD, mmol/L) (X = SD, mmol/L)(X £ SD, mmol/L)

Normal control 10 1.31+£0.32 2.23+0.22 0.99+0.18 0.64 +0.17
Cholesterol

OeSEr 10 151£032 2.60 + 0.37 1.04 £0.24 0.87 + 0.26*
control
Atorvastatin 10 1.58 £ 0.40 2.38+0.27 1.05+0.18 0.61+0.27
10mg/kg (4.6%) (1 8.5%) (1 0.9%) (1 29.9%)
Hamo NK 0.25 1.61+0.56 2.59 +0.36 1.00£0.20 0.86 + 0.31
g/kg (1 1.9%) (1 0.4%) (1 3.8%) (1 1.1%)
Hamo NK 0.75 1.52+0.42 2.37+£0.22 0.92 +0.09 0.75+0.17
g/kg (1 0.7%) (18.8%) (1 11.5%) (1 13.8%)

Figure 1 showed that after 4 weeks of treatment, the groups treated with atorvastatin had lower
levels of LDL - C and TC than that of the cholesterol control group. The LDL - C levels was a
significant attenuated by administration of different doses of Hamo NK (0.25 g/kg and 0.75 g/kg)
shown in Figure 1, while the TG, TC and HDL - C levels were not statistically considerable changes
compared to the cholesterol control group.
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Figure 1. Changes in the serum lipid concentration of animals in cholesterol
induced dyslipidemia after 4 weeks
Note: Statistical analysis was done with t - test and Avant - apres test, and p < 0.05 was considered
to be statistically significant; *: vs normal control; +: vs cholesterol control: p < 0.05: */+; p < 0.01:
*/++; and p < 0.001: ***/+++

2. Effects of Hamo NK on lipid levels in Poloxamer 407 induced dyslipidemia.

The results obtained from the model of experimental mice in the Table 3 showed that the serum

lipid levels were significant elevation in P - 407 control as compared to normal control (p < 0.001).
(Table 3)

Table 3. Hyperlipidemia model induced by P - 407

Lipid levels (mmol/l) n Elormal control Polgxamer 407 control
(X = SD, mmol/L) (X = SD, mmol/L)
TC 10 418 +1.12 9.93 + 1.10***
TG 10 0.97 +0.16 8.19 + 2.65***
HDL-C 10 0.80 + 0.23 1.52 + 0.40***
non - HDL - C 10 3.38+1.03 8.41 + 1.29***

Note: ***: p < 0.001 was significant changes compared to control

The table 4 showed that there was a substantial reduction in TC and non - HDL - C, and increase
in HDL - C level in treated statin group as compared to P - 407 control. Hamo NK 1.5 g/kg b.w
showed significant decrease in TC and non - HDL - C when compare to P - 407 control group. The
lipid concentrations in group treated Hamo NK at the dose of 0.5 g/kg did not change compared to
the P - 407 control group.
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Table 4. Effect of Hamo NK on lipid levels in Poloxamer 407 induced dyslipidemia

Serum lipid levels ( £ SD, mmol/L)

Groups n TG TC HDL -C Non-HDL-C
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
Normal control 10 0.97 +0.16 418 +1.12 0.80+0.23 3.38+1.03
P - 407 control 10 8.19 £2.65** 9.93 + 1.10*** 1.52 + 0.40***  8.41 + 1.29***
Atorvastatin 100mg/ 10 9.8+3.29 7.68 + 2.13++ 2.02+0.69+ 566+ 1.87++
kg (19.7%) (] 22.7%) (32.9%) (1 32.7%)
Hamo NK 10 8.35+2.55 10.46 + 2.57 1.72 + 0.44 8.74 +2.27
0.5 g/kg (1.95%) (5.34%) (13.2%) (3.92%)
Hamo NK 1,5 g/kg o 867241 7.66 £0.74+++ 160+0.26  6.06 + 0.80+++
(5.86%) (] 22.9%) (1 5.3%) (1 27.9%)

Note: Statistically analysis was done with t - test and Avant - apres test, and p < 0.05 was considered
to be statistically significant; +: vs cholesterol control: p < 0.05; +; p < 0.01: ++; and p < 0.001: +++

IV. DISCUSSION

Hypercholesterolemia accompanied by high
serum lipoproteins and low HDL - C is a main
factor for the development of atherosclerotic
disease.'?Excess diet - derived cholesterol is the
primary cause for hypercholesterolemia. These
conditions can affect lipoprotein metabolism;
increase body weight; elevates TC, TG and LDL
- C levels and reduce HDL - C level in serum.
The model of exogenous dyslipidemia which
induced by oil - cholesterol mixture (cholesterol
with bile acid and hypothyroidism - inducing
agents) is widely used to screen natural or
synthetic drugs. Based on the successful
model, we evaluated the effects of Hamo NK
hard capsule on the changes of lipid levels.

As shown in table 1, increasing weight
was seen in groups which were possibly
caused by the accumulation of fat in the body.
These findings are consistent with the results
of a previous study which showed a rapid
increase in the body weight of rats fed a high
- cholesterol diet over 4 weeks."™ In contrast,
the group treated with Hamo NK at the dose
of 0.75g/kg b.w/day slightly decreased the
final body weight. This may be a benefit for

treatment dyslipidemia combined obesity.
Additionally, rats that consumed a cholesterol
enrich diet exhibited increased plasma lipid
levels, including TC and LDL - C levels, in which
the effect of Hamo NK hard capsule on LDL -
C concentration was observed after 4 weeks.
Hamo NK at high dose had the similar effect
on LDL - C level compare group treatment with
atorvastatin.

These effects of Hamo NK hard capsule are
a combination of some herbal medicines which
improve lipid metabolism. The triterpenoid and
alkaloid from Folium nelumbinis nuciferae have
also reported a concentration - dependent
inhibition of the activities of alpha - amylase
and lipase, inhibited absorption of lipids and
carbohydrates, accelerated lipid metabolism
and up - regulated energy.™ According Meiling
Zhang et al (2018) suggested that Imperata
cylindrica L. does not impair cholesterol
absorption directly. The treated mice had
decrease cholesterol indirectly probably due
to decrease cholesterol absorption rate or the
use of triglyceride.® Pericarpium Citrireticulatae
perenne consists of flavonoids (narirutin,
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hesperidin, didymin, nobiletin, tangeretin,
3,5,6,7,8,3,4 - heptemthoxyflavone) could
significantly decrease the content of TC,
LDL - C of hyperlipemia rats induced by fat
emulsion.® Heart fatty acid-binding protein
(H - FABP) and cutaneous fatty acid—binding
protein(C - FABP) are thought to play key
roles in fatty acid metabolism, such as fatty
acid storage and transport. Hesperidin may
improve hypercholesterolemia and fatty liver by
inhibiting cholesterol synthesis and absorption,
regulating RBP, C - FABP and H - FABP mRNA
expression.'*Furthermore,Zhou T demonstrated
flavonoids like quercetin, isoquercitrin, catechin,
hyperoside, and astragalin from Lotus leaf was
orally administered once a day for 28 days, the
results showed that serum TC and TG levels
were significantly decreased, whereas serum
HDL - C level were increased.™

A model of endogenous hyperlipidemia
was developed by intraperitoneal (i.p) injection
of P - 407 200mg/kg b.w. P - 407, which is a
polyether - based nonionic surface - active
- agent (surfactant), provides an attactived
means of inducing hyperlipidemia because
of its rapid onset and seeming lack of over
toxicity as compare with Triton WR - 1339.
P - 407 has been known to cause significant
dose - dependent hypercholesterolemia and
hypertriglyceridemia in rats and mice by several
mechanisms (inhibition of lipoprotein lipase,
indirect stimulation of HMG - CoA (3 - hydroxy -
3 - methylglutaryl Co - A) reductase, promotion
of concentration of hepatic cholesterol content,
etc.)."® Based on its mechanism and shreds of
evidence of efficiency, statin is chosen as the
drug reference standard. It inhibits HMG - CoA
reductase, which counters the effect of P - 407,
thus decreases the serum TC. In addition, it also
lowers the level of LDL by lowering the level

of its precursor (VLDL and IDL), which further
enhances its lipid - lowering effect. Currently,
seven different statins are available generically,
but only atorvastatin and rosuvastatin are used
in high - intensit therapy.*

Because of its safeness, various P - 407
induced hyperlipidemia models in rats and mice
have been conducted often with the standard
dose 0.5g/kg. In this study, the dose of 0.2g/kg
was chosen in order to evaluate and compare
the effects of the regimens more easily. Within
24h of its i.p injection a profound hyperlipidemia
state is achieved. The results (table 3) showed
that the triglyceride concentration increased
substantially by 8.4 - fold, TC levels and non
- HDL - C concentrations increased by 2.4 -
fold; 2.5 - fold. Base on the successful inducing
hyperlipidemia in the model group by P - 407,
effects of Hamo NK could be survey. The data
indicated that the levels of TC and Non - HDL -
C concentrations were significantly lowered, in
dyslipidemia mice treated with Hamo NK (1.5g/
kg/day). Both dose of Hamo NK were slightly
increasing the serum HDL - C level. Mechanisms
of compounds in the treatment of Hamo NK are
very complex. The study of Semen Cassiae
showed that the administration of Semen
Cassiae decreased levels of LDL - C, and
increased the levels of HDL - C."” The presence
of flavonoids such as quercetin in the leaves
of Folium nelumbinis nuciferae and in Semen
Cassiae indicative of inhibition of cholesterol
biosynthesis by inhibition of HMG Co - A. This
enzyme plays a key role in controlling lipid
levels in plasma and other tissue.™ In addition,
the expression of cholesterol 7a - hydroxylase
(C7aH), a critical enzyme in the conversion of
cholesterol to bile acids was significant elevated
by urosonic acid and quercetin.
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V. CONCLUSION

In conclusion, our results suggested that
oral administration of Hamo NK hard capsule
at high dose (1.5 g/kg) reduced TC and non -
HDL - C concentrations in hyperlipidemic mice
induced by P - 407.

Utilizing exogenous model induced by oll
- cholesterol mixture, Hamo NK hard capsule
at high dose (0.75 g/kg b.w) was shown to be
effective in significantly lowering LDL - C levels
in rats.
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