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SUMMARY

Nowadays, there has been a current trend for researchers to find out new natural
ingredients which were safe and still effective in the treatment of diseases. “Can Huyet
Vuong” was a herbal-derived product with two main ingredients including Curcuma longa
L. (fresh turmeric) and Apis mellifera L. (honey bee) used as an oral medication. So far,
the safety of this product has not been reported yet in Vietham as well as in the world.
Thus, this study was designed to assess the subchronic toxicity of “Can Huyet Vuong”in
Wistar rats. The method used in this study followed the guidance of World Health
Organization in rats with 2 oral doses of 1.8 g/kg b.w/day and 5.4 g/kg b.w/day for 30
days. As a result, “Can Huyet Vuong” did not caused deleterious impacts on general
condition, hematological indexes, hepato-renal functions and microscopic images of liver
and kidney. Hence, “Can Huyet Vuong” does not appear to produce subchronic toxicities
in experimental animals.
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1. INTRODUCTION recommending whether further human
The natural world has been a source  studies should be conducted and suggest
of medicinal agents from ancient times and  appropriate dose levels for clinical trials. [2]
plenty of traditional medicines used in Toxicity refers to unwanted effects
many countries worldwide have been on the body's biological systems. In order
formed from medicinal plants. [1] The to assess potential toxicity, it is crucial to
exclusive use of herbal drugs for the choose the correct system, since no
prevention and treatment of a variety of effects can otherwise be seen. Toxicity of a
diseases continues due to easy access, substance can be influenced by many
fewer adverse events, and economic factors, such as the route of exposure
reasons. According to the World Health (topical application, oral administration,
Organization (WHO), traditional medicines inhalation, or injection); the time of
are used by up to 80% of developing exposure (acute, subchronic, or chronic
country populations for their primary health  use); the number of exposures (a single
care. However, the biggest concern of dose or multiple doses over a period of
medicinal plant use was the lack of time); the physical form of the toxin (solid,
evidence-based approaches and the lack liquid, or gas); the organ system involved
of toxicological profiing of herbal (cardiovascular, urinary, respiratory,
preparations. Thus, evaluating their toxicity — nervous, hematopoietic system); and even
plays an important role in recognizing the the genome and physiological structure of
toxicity of drug-derived herbal medicine, in  the target cells or organisms. [3].
helping to characterize them, to evaluate “Can Huyet Vuong” was a herbal-
their risk for humans, and in derived product containing two main
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ingredients Curcuma longa L. (fresh
turmeric) and Apis mellifera L. (honey).
Curcuma longa L., was well known as
turmeric, belongs to the Zingiberaceae
family and used for traditional medicine as
a remedy for various diseases. Curcuma
longa L. has been used for supporting to
treat liver obstruction and jaundice with
oral administration, or ulcers and
inflammation with topical administration.
Moreover, it is used in other diseases such
as gastrointestinal disorder, bronchitis,
tumor, and hepatic disorders. [4]
Curcuminoids from Curcuma longa L. have
been assessed in a large number of in vitro
and in vivo studies to exhibit potential
biological activities. [5] Various beneficial
effects of curcuminoids has been
illustrated, including antioxidant and anti-
cancer properties, antimicrobial properties,
cardioprotective, hepatoprotective and
neuroprotective properties. Honey is a
product derived natural resources created
by honey bees and stingless bees. Honey
from both types of bee contain different
types of phenolic and flavonoid
compounds with  variable biological
activities and clinical applications. So far,
honey can be used effectively for wound
healing. Both honey bee and stingless bee
honey were used for traditional and
modern mecicine with various properties—
such as the treatment of liver disorders,
gastrointestinal tract diseases, neurological
disorders and fertility disorders. [6]
However, so far, there have been no
reports available on the toxicity of a
combination product from these
components. Therefore, the present study
aimed to validate the subchronic toxicity of
“Can Huyet Vuong” in experimental
animals.
2. MATERIALS AND METHODS
2.1. The preparation of “Can Huyet
Vuong”

“Can Huyet Vuong” was
manufactured by Vi Dieu Nam Medicine
And Pharmacy Limited Company. This
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product contained two main ingredients as
Curcuma longa L. (fresh turmeric) and Apis
mellifera L. (honey bee). This product was
prepared and offered in form of liquid
extract.
2.2. Chemicals
equipments
Kits for

and laboratory
testing enzymes and
metabolites in  blood: ALT (alanin
aminotransferase), AST (aspartat
aminotransferase), total bilirubin, albumin,
total cholesterol, creatinine kits from
Hospitex Diagnostics (ltaly) va DIALAB
GmbH (Austria) were used for Screen
Master machine of Hospitex Diagnostics
(Italy). Blood-testing solutions ABX Minidil
LMG of ABX Diagnostics were used for Vet
abcTM Animal Blood Counter. Chemicals
for tests and histopathological
examination.

2.3. Experimental animals

Healthy Wistar rats (180 + 20 Q)
were used in this study. The animals were
housed in cages (groups of ten rats/cage)
under the standard conditions
(temperature 25°C + 2°C and relative
humidity 80% + 10%), 12 hours dark/light
time. We fed the mice with standard animal
feed and allowed free access to water.
They were acclimated to housing for at 10
days prior to investigation at the
Department of Pharmacology, Hanoi
Medical University.

2.4. Subchronic toxicity study

Subchronic toxicity study were
carried out according to WHO guidelines.
[7]

The study was carried out in a
continuous 30-day period. Wistar rats were
divided into three groups of ten animals:
Group 1 (control) was
administered 1 mL distilled water/100 g
b.w/day;

- Group 2 was administered “Can
Huyet Vuong” at the dose of 1.8 g/kg
b.w/day (equivalent to human
recommended dose, conversion ratio 6);

- Group 3 was applied “Can Huyet
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Vuong” at the dose of 1.8 g b.w/kg/day (3
times as high as the dose at group 2).

Animals were treated daily by oral
route of administration once a day in the
morning for 30 days and were observed
once daily to detect signs of toxicity.

The signs and indexes were
checked during the study including:

- General condition consists of
mortality and clinical signs.

- Body weight changes
- Hematopoietic function: red blood
cells (RBC), hemoglobin (HGB),

hematocrit, total white blood cells (WBC),
WBC differentials, platelet count (PLT).

- Serum biochemistry: aspartate
amino transferase (AST), alanine amino
transferase (ALT), total bilirubin, albumin,
total cholesterol and creatinine levels.

The parameters were checked at
these following times: before treatment, 15
days after treatment, and 30 days after
treatment. At the end of experiment, all
animals were subjected to a full gross

necropsy. Liver and kidney of 30% rats of
each group will be removed for
histopathology examinations. The micro-
histological examination was carried out at
the Department of Pathology, Duc Giang
General Hospital.
2.5. Statistical analysis

Data were analyzed using Microsoft
Excel software version 2016. The levels of
significance between the experimental
groups and the control group were made
using student's t-test and Avant-aprés test.
Data was shown as mean #standard

deviation. All data were considered
significantly at p < 0.05.
3. RESULTS
3.1. General condition
Animals had normal locomotor

activities and good feedings. None of the
animals in all treated groups showed any
macroscopic  or gross  pathological
changes when compared with the control
group.

3.2. Body weight changes

Table 1. The effect of “Can Huyet Vuong” on body weight changes

Time

Body weight (g)

Group 1

Group 2 Group 3

Before treatment

162.00 + 13.17

161.00 + 14.49 160.00 * 25.82

15 days after treatment

181.00 + 17.922

179.00 + 22.342 184.00 + 34.06%

30 days after treatment

194.00 £ 11.744

186.00 + 24.592 193.00 + 40.842

*p <0.05, *p <0.01, ** p <0.001 compared with control group (group 1)
Ap<0.05,44p <0.01, 444 p < 0.001 compared with the time point “before treatment”

Table 1 showed that after 15 days
and 30 days of treatment, there was a
significant increase in body weight at all
groups as compared with the time point
“before treatment” (p < 0.05). No
significant differences were observed
between groups treated “Can Huyet
Vuong” and control group (p > 0.05).
3.3. Effect on hematological
examination

There was no significant difference

in hematocrit, hemoglobin level, MCV and
platelet count between groups treated
“Can Huyet Vuong” and group 1 (p > 0.05)
in Table 2.

In terms of red blood cell count,
there was a significant decrease in the
group treated “Can Huyet Vuong” at the
dose of 1.8 g/kg/day as compared with the
control group and the time point “before
treatment” but red blood cell count was stil
in normal range.
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Table 2. Effect of “Can Huyet Vuong” on hematopoietic function

Before 15 days after 30 days after
Parameters Group
treatment treatment treatment
Group 1 11.57 £ 0.97 12.29 £+ 0.50 12.18 £ 0.82
Redblood cell o o 12284120 11244047+  10.98 + 0,62+
count (T/L)
Group 3 11.38+1.13 11.56 £+ 1.16 11.36 £ 0.98
Group 1 13.69+0.77 13.12 + 1.05 13.79 £ 1.10
Hemoglobin o 13714145 12.42 +1.20 12.38 + 2.51
level (g/dL)
Group 3 13.64 £ 0.70 12.49 + 1.40 12.88 £+ 1.41
Group 1 61.59 £4.91 62.66 £ 4.16 60.67 £5.17
Hematocrit (%) Group 2 60.77 £ 4.94 58.59 +5.10 57.73£4.58
Group 3 61.65 + 3.99 58.71 + 4.30 58.50 + 5.60
Group 1 53.20 £ 2.30 51.20£2.74 51.10 £ 3.07
MCYV (fL) Group 2 53.50 £ 3.72 51.20 £ 2.66 51.00 £ 3.13
Group 3 54.00 + 2.62 51.70 £ 3.02 52,90 £1.29
Group 1 656.20 £175.28 707.80 £ 148.46  756.10 £ 143.25
Platelet count Group 2 635.40 £ 90.97 653.40 +164.26  702.10 + 62.67
G/L
(GL) Group 3 638.40 £80.53 669.60 £ 175.12 675.00 £ 134.92

MCV: Mean corpuscular volume
*p <0.05, *p <0.01, ** p <0.001 compared with control group (group 1)
Ap<0.05,44p < 0.01, 444 p < 0.001 compared with the time point “before treatment”

Table 3. Effects of “Can Huyet Vuong” on total WBC count and WBC differentials

Before 15 days after 30 days after
Parameters Group
treatment treatment treatment
Group 1 9.52+1.31 8.98 £ 1.23 10.83+1.74
Total WBC
2 012 54 +£27 91+221
count (GIL) Group 9.0 05 9.5 9 9.9
Group 3 9.58 £ 2.17 8.22+1.80 11.31+£1.43
Group 1 74.27 £6.33 69.26 £ 7.40 71.68 £5.88
Lymp(t)‘/o)cytes Group2  75.47+423  73.07+7.39 73.44 +5.11
0
Group 3 74.46 £5.78 68.83 £ 5.38 71.09 £5.57
Group 1 12.07 £ 3.48 16.50 + 4.50 13.18 +4.21
Ne“t(gzg’h"s Group2  11.86+2.50  14.17+2.99 15.20 + 3.67
Group 3 1298 + 2.77 16.85 +4.23 1571 +£4.01

WBC: white blood cells
*p <0.05, *p <0.01, ** p < 0.001 compared with control group (group 1)
Ap<0.05,44p<0.01, 444 p < 0.001 compared with the time point “before treatment”
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Table 3 demonstrated that at all time
points, there was no significant difference
in total WBC count, lymphocytes and
neutrophils at groups treated “Can Huyet
Vuong” as compared with group 1 and the
time point “before treatment” (p > 0.05).
3.4. Effect on liver parameters

There were no  significant
diferences in total bilirubin, albumin
concentration and total cholesterol

concentration between groups treated
“Can Huyet Vuong” and group 1 (p > 0.05).
However, after 30 days of treatment, at
group 2 and 3, aspartate amino
transferase (AST) and alanine
aminotransferase (ALT) levels increased
significantly as compared with group 1 and
the time point “before treatment” (p <
0.001).

Table 4. Effects of “Can Huyet Vuong” on liver parameters

Before 15 days after 30 days after
Parameters Group

treatment treatment treatment

AST level (UI/L) Groupl  79.40 + 14.06 70.90 £8.71 70.90 = 15.47

Group2  91.00 +20.35 82.40 + 18.42 72.90 £ 12.82

Group3  92.40+19.55 79.90 £ 12.43 83.90 £ 21.34

ALT level (UI/L) Group 1 31.80+6.14 29.40+7.24 31.00 +7.77

Group 2 38.50 + 9.05 36.20 + 8.93 34.90 + 7.39

Group 3 35.30+8.51 29.20 £ 8.93 38.00 = 8.15
Total bilirubin  Group 1 9.11 + 0.67 9.50 + 0.63 9.01+0.34
(umol/L) Group 2 8.93 + 0.56 9.30+0.71 8.94+0.41
Group 3 8.88+0.43 9.47 +0.88 8.99+0.48
Albumin Group 1 3.05+0.16 3.42+£0.55 3.36 £ 0.37
concentration Group 2 3.21+£0.35 3.49+0.39 3.04+0.34
(g/dL) Group 3 3.09+0.39 3.21+0.31 3.01+0.38
Total cholesterol Group 1 1.66 £ 0.25 1.75+0.29 1.50+£0.17
concentration Group 2 1.65+0.30 1.52+0.24 1.42+0.25
(mg/dL) Group 3 1.69 +0.21 1.68 +0.38 1.47 +£0.26

*p <0.05, *p <0.01, *** p < 0.001 compared with control group (group 1)
Ap<0.05,44p < 0.01, 444 p < 0.001 compared with the time point “before treatment”

3.5. Effect on kidney function
Table 5 illustrated that “Can Huyet
Vuong” caused no significant differences in

serum creatinine level between groups
treated “Can Huyet Vuong” and group 1 (p
> 0.05).

Table 5. Effects of “Can Huyet Vuong” on serum creatinine level

Creatinine level (mg/dl)

Days

Group 1 Group 2 Group 3
Before treatment 75.00 + 6.90 74.22 +6.88 77.22+11.28
15 days after treatment 74.60 + 6.31 75.00 + 5.96 79.70 + 6.88
30 days after treatment 75.50 + 6.72 74.40 +6.15 76.40 + 4.25

*p <0.05, *p <0.01, ** p <0.001 compared with control group (group 1)
Ap<0.05,44p<0.01, 444 p < 0.001 compared with the time point “before treatment”
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3.6. Histopathological examination

No gross lesions or changes in
size was observed when subjected all
experimental rats to a full gross necropsy
which examined of the hearts, livers, lungs,
kidneys and abdominal cavities. There was

no significant difference in
histopathological examination of liver and
kidney between groups treated “Can Huyet
Vuong” and control group after 30 days of
treatment (Figure 1 and 2).

Figure 2. Histopathological images of kidney (HE x 400)

4. DISCUSSION

Toxicity is the negative impact to
which a substance can harm the human
body system. Toxicity can refer to the
influence on a cell (cytotoxicity), an organ
(e.g. nephrotoxicity or hepatotoxicity), or
the whole organism. To assess the safety
of drugs and herbal products for clinical
use, various experimental animal models
should be selected to conduct the
toxicological evaluation for predicting
toxicity and to provide recommendations
for selecting ‘safe’ therapeutic dose levels
in clinical. A subchronic toxicity study
provides information on the impacts of
repeated administration and can assess
the need for further longer-term studies.
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[7], [8] Subchronic studies evaluate the
undesirable effects of continuous exposure
of traditional medicines or drugs over a
part of the average Ilife span of
experimental animals, such as rodents. In
particular, data from these studies provide
toxicity information on target organs. [9]
The body weight changes serve as a
sensitive index of the general health status
of the animal. [10] Weights were observed
in all animals treated with “Can Huyet
Vuong”. It can be stated that “Can Huyet
Vuong” did not interfere with the normal
metabolism of animals as corroborated by
the nonsignificant change from the control

group.
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The hematopoietic system is highly
sensitive to influences from toxic
compounds and is a vital index of
physiological and pathological status in the
body. Furthermore, when the data are
translated from animal studies, the
information about changes of the
hematology system has higher predictive
value for human toxicity. [7] After 15 days
and 30 days of the treatment, there were
no significant differences in hematocrit,
hemoglobin level, platelet count, total WBC
count and WBC differentials between
groups treated “Can Huyet Vuong” with the
control group. In terms of red blood cell
count, there was a significant decrease in
the group treated “Can Huyet Vuong” at
the dose of 1.8 g/kg/day as compared with
the control group and the time point
“before treatment”, however, red blood cell
count was stil in normal range. So it can be
concluded that the administration of “Can

Huyet Vuong” did not affect the
hematological profile and blood formation
process.

Evaluation of kidney and liver

functions plays an important role in the
toxicity evaluation of plant extracts as they
are both necessary for the survival of a
living organism. Analyses of biochemistry
indexes were performed to assess the
possible alterations in the function of the
hepato-renal system impacted by herbal
medicines. [7] The liver releases aspartate
transaminase (AST) and alanine
transaminase (ALT) and an elevation in
serum levels of these enzymes is an
indicator of hepatocellular damage. [11]
The results showed that there was no
subtantial change in the AST and ALT
levels between the group treated “Can
Huyet Vuong” and the control group.
These results indicated that “Can Huyet
Vuong” had no deleterious effect on liver
function.

Creatinine level is a critical important

index used in assessing the function of the

kidney_Error! Reference source not found. No
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significant differences were observed in
the creatinine level between control group
and groups treated “Can Huyet Vuong” at
various dose levels (p > 0.05). Therefore,
“Can Huyet Vuong” did not affect kidney
function.

The histopathological examination
revealed the alteration in the
microstructure of organs and the signs of
the disease when viewed under brightfield
microscopy. The further histological study
could provide additional information
regarding the hepatotoxicity and
nephrotoxicity of “Can Huyet Vuong”. Our
study showed that there was no significant
difference in histopathological examination
of the liver and kidney between groups
treated “Can Huyet Vuong” and the control
group.

Overall, the findings of this study
indicated that no significant differences
were observed in blood profile,
biochemistry parameters and
histopathological observations of liver and
kidney tissues between the groups treated
“Can Huyet Vuong” and the control group.

Our study was consistent with the
previous report about the toxicity of
components in “Can Huyet Vuong’.
According to the study of Murugan S et al
(2021), 90-day subchronic oral toxicity
study, Wistar rats were given the
administration of dose levels of 250, 500,
and 1000 mg/kg of extract of Curcuma
longa. The results showed that no deaths,
behavioral changes, or signs of toxicity
from body weight gain, food consumption,
ocular and neurological examination, and

hematological, blood biochemical,
hormone, urine analysis or gross
pathological and histopathological

examination. [12] A 28-day subacute oral
toxicity study was conducted to evaluate
the toxicity of honey in Wistar rats. The
results revealed that the administration at
levels of 3, 6, 12, and 24 g/kg body
weight/day of honey to the rats for a
consecutive 28 days did not cause
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significant change in clinical observations,
hematological, chemical and
histopathological examination as
compared with the control group. [13]
5. CONCLUSION

“Can Huyet Vuong” at doses of 1.8
g/kg b.w/day and 5.4 g/kg b.w/day
administered orally during continuous 30
days did not make any toxic signs or
symptoms of toxicities on general indexes,
hematopoietic, liver and kidney function in
Wistar rats.
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