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ABSTRACT

Objective: To evaluate the acute oral toxicity and analgesic effects of Khop Bao An (KBA) capsules in mice.

Subjects and methods: KBA's acute toxicity and analgesic effects were assessed according to Ministry of Health
guidelines and using hot plate and acetic acid-induced writhing tests.

Results: At the highest dose that mice could ingest, 26.42g of mixed dry extract per kg, KBA did not cause deaths. All mice
remained healthy and showed significant weight gain on day 7 compared to that on day 0 as well as had normal visceral
organs under macroscopic examination. In addition, at doses of 989.28 and 2,967.84 mg of mixed dry extract/kg/day for 7
consecutive days, mice were able to notably prolong the duration of pain tolerance to heat stimulation compared to those
before treatment and the control group. Also, the numbers of mice's writhing episodes at each 5-minute interval within 30
minutes after injecting acetic acid were remarkably reduced, and the times to the first writhing episode were longer than those

ofthe controlgroup.

Conclusion: KBA did not cause acute toxicity in mice and had both significant central and peripheral analgesic effects at

thetested doses.
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INTRODUCTION

Osteoarthritis is a common disease among middle-
aged people, significantly impacting their daily lives and
quality of life. Currently, the main medicinal chemistry
products used to treat this disease are glucocorticoids
and non-steroidal anti-inflammatory drugs (NSAIDs).
While highly effective in improving symptoms, these
drugs also carry a number of health risks related to
cardiovascular, gastrointestinal, hematological systems,
liver and kidney functions, as well as osteoporosis [1],[2].
Therefore, the development of herbal-based drugs with
impactful efficacy and reduced side effects is a highly
prioritized trend among researchers nowadays.

Khop Bao An (KBA) capsules have been formulated
from nine medicinal herbs. This is a combination used
according to folk experiences to treat osteoarthritis;
however, there has been no systematic scientific research
to prove its effectiveness. Several studies have been
conducted to evaluate the pharmacological effects of
each herb in the above combined formulation when used
individually, such as analgesic [3],[4],[5], anti-
inflammatory [6],[7],[8], antioxidant [6],[9], antibacterial
[51,[71,09], and uric acid-lowering effects [8]. Besides, there
is very little information on the acute toxicity of single-
ingredient medicinal herbs except for the studies by
MuhuaYuan et al. (2019) and Soo-Wang Hyun et al. (2021)
on the acute toxicities of Rhizoma Smilacis glabrae in mice
and Achyranthis Radix extract in rats, respectively
[10],[11]. The question is how the toxicity and
analgesic/anti-inflammatory effects of the combination

will manifest when these medicinal herbs are combined
inthe same formulation.

Although it has been traditionally used to treat
arthritis in humans, to date, no scientific studies have
been published on the safety and analgesic or anti-
inflammatory effects of the combination of the nine herbs
mentioned above. Thus, to contribute to the
development of this combination drug for the treatment
of osteoarthritis, we conducted this study to evaluate the
acute oral toxicity and analgesic effects of KBA in
experimental animals.

MATERIALS AND METHODS

Testsample

Khop Bao An capsules (KBA) were manufactured by
Bach Thao Duoc Factory Joint Stock Company according
to the company's standards (TCKT.TP.03). Each capsule
contained 458 mg of mixed dry extract equivalent to 4.58
g of dried medicinal herbs, consisting of Caulis Tinosporae
sinensis 1.0g, Rhizoma Drynariae 0.5g, Radix Achyranthes
bidentatae 0.5g, Radix Dipsaci 0.5g, Radix Polygoni
cuspidati 0.5g, Caulis Spatholobi suberecti 0.5g, Rhizoma
Smilacis glabrae 0.5g, Cortex Oroxyli indici 0.5g and
Ramulus Cinnamomi 0.08g. Thus, the ratio of dry
medicinal herbs to extract was 10:1. All nine medicinal
herbs had met the standards of the Vietnamese
Pharmacopoeia V [12] before being processed into mixed
dry extracts and formulated into capsules. The test sample
was diluted with distilled water to prepare suspensions of
varying concentrations for the experiments.
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KBA is intended to treat pain and inflammation of
osteoarthritis with an average clinical dose of 9
capsules/day, equivalent to 4.122g of dry
extract/day/person. For an average person weighing
50kg, the expected dose would be 0.08244g of dry
extract/kg/day, equivalent to 989.28 mg of mixed dry
extract/kg/dayin mice.

Experimental animals

Swiss albino mice, provided by the National Institute
of Hygiene and Epidemiology, met the following criteria:
4-5 weeks old, weighing 20 + 2g, mature, healthy, and
indistinguishable by sex. Female mice were not pregnant
and had never reproduced. The mice were kept in stable
conditions for 3 days before the study with temperatures
of 22-25°C, humidity of 50-60%, and a 12/12-hour light-
darkcycle, with the light cycle from 6:30 AM to 6:30 PM.

The research was conducted at the Vietnam
University of Traditional Medicine.

Drugs and chemicals

Diclofenac sodium 75 mg tablets (Uphace), batch
010424, expiry date 04/2027, VD-23083-15. Codeine
phosphate (National Institute of Drug Quality Control),
batch 0036721.04, expiry date 4/2026. Acetic acid
solution, content = 96% (Duc Giang Chemical Group Joint
Stock Company), batch 01022024, 31:2008/HCDG.

Timeandlocation

This study was conducted between April and June
2024 atVietnam University of Traditional Medicine.

Methods

Acutetoxicity:

This experiment was conducted in accordance with
the guidelines of the Ministry of Health [13]. After 3 days of
stable rearing, mice were marked, weighed, and randomly
divided into groups of 10. Before administration, the mice
were fasted overnight (16 hours). Next, they were given
the test sample suspension in a single day by directly
inserting the test sample into their stomachs through a
blunt needle with progressively increasing doses in
groups of 12.33, 15.85, 19.37, 22.90 and 26.42 g of mixed
dry extract. Two hours after the last dose, the mice were
allowed to eat and drink normally. Then, all mice were
monitored for 1 week for their behavior including
walking, climbing, respiration, neurological symptoms,
eating, fur condition, feces, urine, signs of toxicity, and the
number of dead mice if any. On day 7, all tested mice were
dissected for gross examination of organs comprising
their hearts, livers, kidneys, lungs, bladders, and
intestines. If abnormalities were found, histopathological
microsurgery was performed.The LD50 value (if available)
was determined using linear regression analysis on the
Probit program [13].

Analgesiceffects:

Hot platetest:

Before administering the test sample, each mouse
was placed on a heated tray maintained at a stable

temperature of 55°C using a thermostat. The time from
placing the mouse on the heated tray until it showed
signs of raising its hind legs or licking its feet was
recorded. Mice that reacted too quickly (before 8 seconds)
or too slowly (after 30 seconds) were discarded. Next, the
mice were divided into four groups of 10 mice each: (i)
Group 1 (the control) where mice were given distilled
water in a volume of 0.1 mI/10 g of body weight; (i) Group
2: Mice orally received codeine phosphate 20 mg/kg/day;
(iii) (iv) Groups 3 and 4: Mice were taken KBA at doses of
989.28 (equivalent to the therapeutic dose in humans)
and 2,967.84 (three times the clinical equivalent dose) mg
of mixed dry extract /kg/day, respectively, for 7
consecutive days. All mice were treated once daily in the
morning for 7 consecutive days. On the last day, 1 and 2
hours after being taken the test sample, they were placed
on the hot plate and their reaction times were recorded.
Comparisons of their response times to heat were
performed[14].

Acetic acid—induced writhing test:

This test was performed on mice in four groups of 10
each. In which, mice in the group 1 were given distilled
water at a volume of 10 ml/kg body weight. Mice in group
2 were given Diclofenac sodium 24 mg/kg/day, while
those in groups 3 and 4 were given KBA at dose regimens
of 989.28 and 2,967.84 mg of mixed dry extract/kg/day,
respectively, for seven consecutive days.

On the seventh day (D7), 60 minutes after
administration, all mice were induced with writhing by
injecting a 0.6% acetic acid solution into their peritoneal
cavities at a dose of 0.1 ml/10 grams body weight. The
onset times of mice's first pain episodes and their
numbers of writhing episodes every 5-minutes from the
time of peritoneal injection until 30 minutes after that
were recorded. The results among the study groups were
compared, and % inhibition of mice's writhing was
calculated using the following formula: A% = (Dc-Dt)/Dc
%x100. In which, A% is the percentage reduction in the
number of writhing episodes in mice in the test group or
reference drug group while Dc and Dt are the number of
writhing episodes in the physiological control and the test
group, respectively [15].

Data processing

Data are expressed as means + standard deviations
(Mean % SD). They were processed using SPSS 22.0
software according to medical statistics methods,
employing Student's t-test, Avant-Apres test (Before-
After Test), and One-way ANOVA to compare data before,
during, and after the trial, as well as the treatment groups
with the control group. A p-value < 0.05 was considered
statistically significant for differences between data.

Research ethics

This study adhered to the guidelines of the Ministry of
Health in Decision 141 [13]. The number of animals used
was sufficient for statistical purposes and there was no
animal abuse. Animals that died during or survived after
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testing were disposed of according to regulations. The
research was conducted solely for the purpose of
developing herbal-derived drugs and had no other
conflicts of interest.

y;

After administering KBA, all mice remained active,
consumed food and water normally, showed no
respiratory or central nervous system abnormalities, had
smooth fur, dry molding feces, and pale-yellow urine.
Moreover, no mortality occurred and mice's internal

RESULTS organsonday 7 were observed to be normal.
Table 1. Conditions of mice after oral administration of KBA
Oral dose ral dos f . I .
Group dried her(ga?f © :li::ded(rg)lo Mortality BT P (Do-07)
material/kg) extract/ kg) rate (%) Before KBA (DO)  After KBA (D7)
1 1233 12.33 0 20.79 + 1.46 24.92 + 0.65 <0.001
2 158.5 15.85 0 2078 +1.84 25.14+0.76
3 1937 19.37 0 2033+1.36 24.57 +0.45
4 2290 22.90 0 2058 £1.39 24.85+0.82
5 264.2 2642 0 2037 +£1.77 24.74£0.70
p > 0.05 > 0.05

At all tested doses, KBA did not cause death in mice.
Mice weights on day 7 increased remarkably compared to

those on DO (p<0.001). However, the weight of mice across
the different groups at D7 did not differ notably (p > 0.05).

Table 2. Mice’s responses to heat stimuli before and after KBA administration

Mice’s response times to thermal stimuli

Group (seconds, means + SD) p (DO-D7.1),
n=10 After KBA After KBA D0-D7.2
: ) R 1 hour (D7.1) 2 hours (D7.2) Pl )
1 13.22 £ 241 11.68 £2.96 11.67 +£3.49 > 0.05
2 13.35+2.78 22.33+7.08 24.95 + 2.07 <0.001
3 12.32+4.01 20.41 +4.81 21.98 +3.70 <0.001
4 1219+ 2.51 17.3 £2.65 20.48 +£4.55 <0.001
p (1-2), (1-3), (1-4) > 0.05 <0.001 < 0.001

Before the experiment (DO0), mice in all four groups
had similar heat response times (p>0.05). The heat
response times of mice in the control group before and
after being drunk distilled water did not differ significantly
(p>0.05). Meanwhile, mice in groups 2, 3,and 4 all showed
notable increases in heat response times on day 7
compared to those before administration (p<0.001).
Specifically, mice in the codeine phosphate group had the
longest heat response time after 1 and 2 hours of
treatment, followed by the group treated with KBA 989.28
mg/kg/day. Conversely, the group treated with the high

dose of KBA (2,967.84 mg/kg/day) had shorter heat
response times compared to those of the one treated with
the lower dose of KBA; however, the difference was not
statistically significant. In addition, the reaction times to
heatin groups 2, 3,and 4 on day 7 differed not remarkably
(p>0.05) but were statistically significantly higher than
that of the control group (p<0.001).

After acetic acid injection, all mice exhibited
abdominal muscle spasms, abdominal sagging to the
cage floor, and elongated bodies, while some cried out
in pain.

Table 3. Times of pain onset and number of writhing episodes in mice

Group Number of writhing episodes in mice (mean + SD) Time of pain onset
(n=10) 0-5’ 5-10" 10-15’ 15-20’ 20-25’ 25-30' (minutes)

. 29099 13.6+3.10 177+x424 132%432 106+£359 50x1.15 3.042+0.110

2 0.8+0.79 54+ 259 8.0+3.16 46+3.13 2.1+£1.45 1.8+ 0.79 5.004 £ 0.539

3 1.6+0.70" 6.1+£2.13 11.2+4.78 4.7+1.83 2.6+1.26 2.1+£0.87 4.658 +£0.212

4 1.2+0.79 5.5+2.37 9.4 +4.62 3.5+ 1.58 2.2+1.36 2.0+ 0.67 4.790 £0.173

(p(1-2), p(1-3),p (1-4) < 0.001 and * < 0.01 compared to the control group)

The number of mice's spasm episodes in groups 2, 3,
and 4 after acetic acid injections was statistically
significantly lower compared to that of the control group
(p<0.001 and <0.01). KBA at the higher dose of 2,967.84
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mg/kg/day tended to have a better analgesic effect than
the dose of 989.28 mg/kg/day, with fewer spasm episodes
at each time point; nevertheless, these differences were
not remarkable (p>0.05). Also, mice orally treated with
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diclofenac 24 mg/kg/day had fewer spasm episodes at
each time point compared to those treated with KBA,
except for the 15-20-minute period after acetic acid
injection. However, the differences among groups 2, 3,
and 4 were not statistically significant (p>0.05). On the
contrary, in the first 5 minutes after injection, the number
of spasm episodes in the diclofenac-treated group was
significantly lower than that of the KBA group treated with

adose of 989.28 mg/kg/day (p<0.05). Apart from that, the
time to onset of the first pain episode was remarkably
lower in the control group compared to those of the
others (p<0.001). Mice in the diclofenac-treated group
had the latest onset of pain, followed by the high-dose
KBA group, and then the low-dose one. However, the time
to onset of pain among groups 2, 3, and 4 did not differ
significantly (p>0.05).

Table 4. Percentages of reduction in the number of spasm episodes in mice

Group (n= Percentages of reduction in mice’s spasm pain compared to the control group (%)
10) 0-5’ 5-10’ 10-15’ 15-20’ 20-25’ 25-30’
2 7241 60.29 54.80 65.15 80.19 64.00
3 44.83 55.15 36.72 64.39 75.47 58.00
4 58.62 59.56 46.89 7348 79.25 60.00

Compared to the control group, mice treated with
KBA and diclofenac revealed significant reductions in the
number of spasmodic pain episodes at each 5-minute
interval after aceticacid injection.

DISCUSSION

Acute toxicity testing is usually the first test
performed when evaluating drug's safety to classify its
toxicity level. At all tested oral doses of 12.33, 15.85,19.37,
22.90, and 26.42 g of mixed dry extract per kg, the mice
remained healthy, gained significantly more weight than
before administration, and none died. These demonstrate
that, even at the highest dose tested (26.42 g of mixed dry
extract/kg, 26.71 times higher than the equivalent dose
used in humans), KBA capsules remained safe for mice. To
date, no studies have evaluated the acute toxicity of a
combination of nine herbal ingredients as in KBA
capsules. Very few studies have evaluated the acute
toxicity of each component. For example, Muhua Yuan et
al. (2019) found that Smilacis glabrae Rhizoma did not
cause acute oral toxicity in mice at a dose of 5.0 g/kg [10].
Subsequently, in 2021, Soo-Wang Hyun et al. determined
that the extract of Radix Achyranthis bidentatae did not
cause acute toxicity in rats at single doses of 0.5, 1.0 or 2.0
g/kg [11]. Our research results are consistent with those of
the two authors mentioned above. Both medicinal herbs
were present in equal amounts in the KBA capsules, at
28.8428 g of dried medicinal herbs each, within a 26.42 g
of mixed dry extract, the highest dose that 1 kg of mice
could tolerate in one day. This demonstrates that KBA
capsules were well tolerated at this dose. On the other
hand, the dosage of the medicinal herbs in our
experiment was much higher than in the two previous
experiments, possibly due to the use of a highly
concentrated extract and multiple administrations in a
single day. The purpose of these was to assess the
maximum tolerability of mice in the short term. In brief,
KBA did not cause acute toxicity at the tested dose, and
the LD50 dose has not yet been determined.

The hot plate test applies heat stimuli to the hind

paws, which are considered to integrate supraspinal
pathways, as rats with spinal transection do not withdraw
the hind limbs in the test. In the conventional hot plate
test, an unrestrained mouse or rat is placed on a metal
surface maintained at a constant temperature, usually
between 50 and 55°C, and the response latency, which is
the time taken to observe a nociceptive behavior, is
recorded. Nociceptive behaviors comprise forepaw or
hind paw withdrawal or licking, stamping, leaning
posture and jumping. Although forepaw withdrawal
often occurs first, hind paw withdrawal or licking is
considered to be a more reliable indicator of nociception,
as the forepaws are frequently used in grooming and
exploration and are not consistently in contact with the
metal [14]. Given the above data, the hot plate testaims to
evaluate the central analgesic effect of KBA. Thus, we
chose codeine phosphate as the reference drug. In this
test, at two oral doses of 989.28 and 2,967.84 mg of mixed
dry extract/kg/day for 7 consecutive days, KBA
significantly prolonged the duration of heat sensitivity in
mice compared to those before administration and those
of the control group. At the dose equivalent to the clinical
therapeutic dose, KBA appeared to prolong the heat
response time in mice better than at the dose three times
higher, but the difference was not statistically significant.
Further studies are needed to evaluate the correlation
between responses and doses. Although these analgesic
effects were lower than that of codeine phosphate 20
mg/kg, the differences among the three groups were not
remarkable. Therefore, it can be concluded that, KBA has
central analgesic effects similar to those of codeine
phosphate at 20 mg/kg/day.

In addition, KBA's peripheral analgesic activities were
also evaluated using the writhing test. This method uses
chemicals to induce peripheral pain by injecting pain-
inducing substances such as acetic acid or phenyl
quinone into mice. Analgesic activities of the test sample
are inferred from the decrease in the frequency of
writhing in the animals. Writhing episodes are due to
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profound pain of endogenous nature which recur for a
prolonged period of time. Due to their irritant nature,
these principles are also prone to inducing lesions.
Writhing episode is an overt response to the intense pain
induced by irritant principles via nociceptors
characterized by episodes of retraction of the abdomen
and stretching of hind limbs. The signals transmitted to
the central nervous system in response to pain due to
irritation, cause release of mediators such as
prostaglandins which contribute to the increased
sensitivity to nociceptors [15]. For this peripheral
analgesia trial, a reference drug from the NSAID class such
as diclofenac sodium is a reasonable choice. With the
same two dosage regimens as above, KBA significantly
reduced the number of writhing episodes in mice
compared to the control group at each study time point.
Simultaneously, the times to onset of pain in the groups
treated with KBA and diclofenac were significantly longer
than that of the control group. Additionally, the rates of
reduction in the number of writhing episodes reached
highest values after 25 minutes in the two groups
receiving KBA, which were not significantly lower than the
group of mice receiving diclofenac. These show that the
pain protection rates of KBA are very powerful. Even
though KBA showed lower analgesic activity than sodium
diclofenac, the differences among three groups were not
notable. In short, KBA had effective peripheral analgesic
effects comparable to diclofenac 24 mg/kg/day.

The analgesic effects described above are consistent
with the chemical composition reports of the medicinal
componentsin KBA, with direct orindirect mechanisms of
action. For example, flavonoids like rutin, quercetin, and
isorhamnetin in Caulis Tinosporae sinensis inhibit the
production of inflammatory cytokines and downregulate
the MAPK signaling pathway, thus reducing inflammation
and indirectly reducing pain [3]. Naringin, a flavonoid
found in Rhizoma Drynariae, has analgesic and anti-
inflammatory effects through the inhibition of
inflammatory mediators such as COX-2. This compound
helps reduce pain, inflammation, and supports wound
healing due toits strong antioxidant properties. Astilbin, a
flavonoid compound isolated from the rhizome of Smilax
glabra Roxb, reduced joint damage in the hind legs of
mice at a daily oral dose of 5.3 mg/kg/day. Accordingly,
astilbin demonstrated a notable inhibitory effect on TNF-
a, IL-1B, and IL-6 mRNA expression and significantly
reduced serum cytokine levels in mice [10]. Chrysin and
baicalein, the two main active ingredients of Oroxylum
indicum, also showed good anti-inflammatory and
analgesic effects in rats, with baicalein showing better
analgesic effects than chrysin [16].

This is the first study to evaluate analgesic effects of a
combination drug containing nine medicinal herbs like
KBA capsules. Previously, several studies had determined
the analgesic effects of some individual medicinal herbs

y;

when used separately. For example, the ethanolic extract
of Tinospora sinensis leaves exhibited good analgesic
effects in mice in two models of tail flick and acetic acid-
induced writhing tests at 500 mg/kg [3].In 1997, LuT. et al.
found that among processed products of Achyranthes
bidentata, the ethanol extract showed the strongest and
longest-lasting analgesic effect compared to other
extracts [4],[17]. Another study on the analgesic effect of
the n-butanol extract of Oroxylum indicum 100 mg/kg in
mice with acetic acid-induced spasm found that oral
administration of the test sample significantly prolonged
mice's reaction times and notably reduced the number of
seizures by 75.93% compared to aspirin (87.05%) [5].

Our results regarding the combination drug are
consistent with those of the aforementioned authors when
evaluating the analgesic effects of the individual
components. These suggest that KBA exhibits impactful
central and peripheral analgesic effects at the tested doses.

CONCLUSION

KBA capsules demonstrated a high safety profile, with
no mortality or physiological abnormalities observed at a
dose up to 26.42 g of mixed dry extract/kg, equal to 264.2
g of dried herbal material/kg. Regarding analgesic effects,
oral administration of KBA (989.28 and 2,967.84 mg of
mixed dry extract/kg) significantly enhanced mice's
thermal tolerance in the hot-plate test and exhibited
potent analgesic effects by reducing acetic acid-induced
writhing and delaying pain onset. Although the high-
dose group showed a trend toward superior pain relief,
the difference between the two tested doses was not
statistically significant.

REFERENCES

1. Safy M, de Hair MJH, Jacobs JW G, et al. Efficacy
and safety of selective glucocorticoid receptor
modulators in comparison to glucocorticoids in
arthritis, a systematic review. PLoS ONE, 2017, 12(12),
e0188810.

2. Hatt K M, Vijapura A, Maitin B L, et al. Safety
Considerations in Prescription of NSAIDs for
Musculoskeletal Pain: A Narrative Review. PM&R,
2018,10(12), pp.1404-1411.

3. Das D, Kalita Dr. J M, Kashyap A, et al. Tinospora
sinensis: a review on its traditional value to its
utilizations in current therapeutics. International
Journal of Modern Pharmaceutical Research, (JMPR),
2022,6(6), pp.132-145.

4. Chen Y-R, Niu Y-S, Zhou H-L. Achyranthes bidentata
Blume (Amaranthaceae): a review of its botany,
traditional uses, phytochemistry, pharmacology, and
toxicology. Journal of Pharmacy and Pharmacology,
2024, 76, pp.930-966, DOI:https://doi.org/10.1093/
jpp/rgae012.

TAP CHI Y DUGC CO TRUYEN VIET NAM |79



BAI NGHIEN CUU -

10.

80

Jagetia G C. A Review on the Medicinal and
Pharmacological Properties of Traditional
Ethnomedicinal Plant Sonapatha, Oroxylum
indicum. Sinusitis, 2021, 5(1), pp.71-89; DOI:
https://doi.org/10.3390/sinusitis5010009.

KeJ, Li M-T, Xu$S, et al. Advances for pharmacological
activities of Polygonum cuspidatum - A review.
Pharmaceutical Biology, 2023,61(1), pp.177-188.DOL:
10.1080/13880209.2022.2158349.

Liu S, Yang L, Zheng S, et al. A review: the botany,
ethnopharmacology, phytochemistry,
pharmacology of Cinnamomi cortex. Royal Society of
Chemistry, RSC Adv., 2021, 11, pp.27461-27497, DOI:
10.1039/d1ra04965h.

Guo M, Zeng J, Wang Z, et al. Advances in the
chemical constituents, pharmacological activity,
andclinicalapplication of Smilacis Glabrae Rhizoma:
A review and predictive analysis of quality markers
(Q-markers). Heliyon, 2024, 10, €29557, journal
homepage: www.cell.com/heliyon, accessed 5th
Jan,2026.

Nguyen Ngoc Hieu, Vu Van Tuan, Pham Ha Thanh
Tung, et al. Ethnopharmacology, Phytochemistry,
and Pharmacological Activities of Spatholobus
suberectus Vine Stem. Natural Product
Communications, 2022, Volume 17(12), pp.1-20, DOI:
10.1177/1934578X221142724.

Yuan M, Yan Z, Liu Y, et al. Chemical profiles,
antioxidant activity and acute toxicity of raw and
sulfur-fumigated Smilacis Glabrae Rhizoma. Journal

11.

12.

13.

14.

15.

16.

17.

of Ethnopharmacology, 2019, Volume 234, pp.76-84,
DOI: https://doi.org/10.1016/].jep.2019.01.026.

Hyun S-W, Lee T G, Song S J, et al. Evaluation of oral
toxicity and genotoxicity of Achyranthis Radix
extract. Journal of Ethnopharmacology, 2021,Volume
274, 113944, DOI: https://doi.org/10.1016/
j.jep.2021.113944.

Bd Y té. Dugc dién Viét Nam V, Nha xudt ban Y hoc,
2017
CucKhoahocCdéngnghévabaotao.Quyétdinhsé
141/QDb-K2DTngay 27 thdng 10ndm 2015 véviécban
hanh tai liéu chuyén mén “Hudng dan tha nghiém
tiénlamsangvalamsangthubcdéngy, thudctirdugc
ligu”, 2015.

Deuis J.R., Dvorakova L.S., Vetter I. Methods Used
to Evaluate Pain Behaviors in Rodents. Front Mol
Neurosci, 2017,10,284,pp.1-17.

Gawade S.P. Acetic acid induced painful endogenous
infliction in writhing test on mice. J Pharmaco!
Pharmacother, 2012, 3(4), pp.348.

Pathak B K, Palandurkar K M, Singh M, et al.
Evaluation of In vivo Analgesic and Anti-
inflammatory Activity of Oroxyulum indicum,
Baicalein, Chrysin with Phytochemical Analysis and
Molecular Docking Study. Pharmacogn J, 2023, 15(5),
pp.811-822,D0I:10.5530/pj.2023.15.156.

Lu T L, Mao C Q, Zhang L, et al. The research on
analgesic and anti-inflammatory action of different
processed products of Achyranthes bidentata. Chin
Med Mat, 1997, 20, pp.507-509.

| TAP CHI Y DUOC CO TRUYEN VIET NAM



