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ABSTRACT
Aim: To evaluate pain relief, anti-inflammatory and hypouricemic effects of GT1 tablets on exper-
imental animals. Method: GT1 at the doses of 22.32 g/kg/day and 66.96 g/kg/day were evalu-
ated for its analgesic effect in three models (hot plate, pain threshold, and acetic acid-induced
writhing), its chronic anti-inflammatory effect in the granulomatous reaction model, and its hy-
pouricemic effect in potassium oxonate-induced hyperuricemic mice. Acute anti-inflammatory
effects of GT1 at the doses of 11.16 g/kg/day and 33.48 g/kg/day were evaluated in rats with two
models: carrageenin-induced paw edema and peritonitis. Results: GT1 prolonged the tempera-
ture reaction time on the hot plate (22.73 s and 20.37 s at both doses of 22.32 g/kg and 66.96 g/kg,
respectively, compared to 16.96 s in control group), reduced the number of acid acetic-induced
writhing effects, decreased the weight of granulomas, and decreased the level of acid uric in blood
and urine (p < 0.05). GT1 caused a significant reduction in paw edema after subplantar injection
of carrageenan in rats (p < 0.05). Moreover, there was a substantial decline of GT1 at the dose of
11.16 g/kg/day in terms of the volume and the quantity of protein in the inflammation fluid of the
peritonitis model (p < 0.05). Conclusion: GT1 at both doses of 11.16 g/kg/day and 33.48 g/kg/day
posed acute anti-inflammatory effects on rats. GT1 at both doses of 22.32 g/kg/day and 66.96
g/kg/day exerted analgesic, chronic anti-inflammatory and hypouricemic effects on mice.
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INTRODUCTION
Gout, a consequence of precipitation of monosodium
urate crystals in a joint space, is a common chronic
condition that mainly causes painful joint inflamma-
tion in the first metatarsophalangeal joint1,2. Gout
is increasingly common given the popularity of poor
dietary habit and unhealthy lifestyles, as well as the
increase in prevalence of obesity and metabolic syn-
dromes3. According to European and American re-
gional statistics, the prevalence of gout was 3-6%
among male populations and 1-2% among females 4.
Treatments for gout have been well-investigated,
and include non-steroidal anti-inflammatory drugs
(NSAIDs) and corticosteroids. However, these med-
ications are related to adverse effects 5. The devel-
opment of novel therapeutic natural agents is, there-
fore, important to improve the disease condition6,7.
In a previous review, traditional herbal medicine was
found to have similar efficacy in gout treatment com-
pared to Western medications, with respect to serum
uric acid, C reactive protein, erythrocyte sedimenta-
tion rate and overall clinical response 8. Moreover,
traditional medicine was more advantageous, com-
pared to Western medicine, regarding adverse drug

reaction control8. Therefore, developing traditional
herbal medicine regimes for the treatment of gout-
along with traditional Western medicine- has great
potential and should be considered.
The prevalence of gout in Vietnam is about 0.14%
of the general population and is projected to in-
crease significantly due to the rapid urbanization
and lifestyle changes4,9. In order to combine mod-
ern medicine with traditional medicine, GT1 remedy
was developed for gout treatment. GT1 film-coated
tablets are prepared from natural materials, includ-
ing Atractylodes lancea (Thunb.) DC, Phellodendron
chinense (Schneid), Achyranthes bidentata (Blume),
Lonicera japonica (Thunb.), Anemarrhena asphode-
loides (Bunge), Talcum, Milletia reticulata (Benth),
Paeonia lactiflora (Pall), Plantago asiatica L, Coix
lachryma-jobi L., Dioscorea tokoro (Mahino), and
Clematis simensis (Osheck). In the present study, we
aimed to validate the anti-inflammatory, antinocicep-
tive activities and hypouricemic effects of GT1 on an-
imal models.

METHODS
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The preparation of GT1 film-coated tablets
GT1 with standard basis was provided by Tradi-
tional Medicine Hospital, Ministry of Public Secu-
rity, Vietnam. The standard for tablet manufactur-
ing process complied with the current standard ba-
sis of Traditional Medicine Hospital, Ministry of Pub-
lic Security, Vietnam. GT1 was formulated in the
form of film-coated tablets, and each tablet had 0.5
mg which was achieved from 0.75 g Atractylodes
lancea (Thunb.) DC, 0.75 g Phellodendron chinense
(Schneid), 0.75 g Achyranthes bidentata (Blume), 1.0
g Lonicera japonica (Thunb.), 0.75 g Anemarrhena as-
phodeloides (Bunge), 0.625 g Talcum, 1.875 gMilletia
reticulata (Benth), 1.0 g Paeonia lactiflora (Pall), 0.625
g Plantago asiatica L, 1.875 g Coix lachryma-jobi L.,
1.0 gDioscorea tokoro (Makino), and 0.625 g Clematis
simensis (Osheck). atients were given orally 4 tablets
per day for twice-daily dosing.

Drugs, chemicals and laboratory equip-
ment
Aspirin was collected from Aspirin tablet with
a brand-name 100-mg intestinal-soluble tablets
(Traphaco Joint Stock Company, Vietnam). Codeine
phosphate was supplied by the Central Institute of
Drug Quality Control. Methyl prednisolon (Medrol)
4-mg tablet was from Pfizer, Inc (New York, NY).
Potassium oxonate, 1% acetic acid solution, 1%
carrageenan solution, and formaldehyde solution
met the laboratory standards and were provided by
Hanoi Medical University, Vietnam.
Equipment included: hot plate (model DS37 from
Ugo-Basile, 21036 Gemonio VA, Italy), Dynamic
Plantar Aesthesiometer 37450 pain response machine
(Italy), Ueth-Basile Plethysmometer No7250 (from
Ugo-Basile, 21036 Gemonio VA, Italy), biochemical
testing machine/ semi-automatic XC — 55 chem-
istry analyzer (China), and Vet abcTM Animal Blood
Counter (France). Kits for proteinmeasurement were
obtained from Hospitex Diagnostics (Italy), and ABX
Minidil LMG blood test solution was fromABX –Di-
agnostics (78754 Austin, TX).

Experimental animals
In this study, we used Wistar rats (150-200 g in
weight) and Swissmice (20-22 g in weight), regardless
of sex. Ten rats/mice were housed in cages at the De-
partment of Pharmacology, Hanoi Medical Univer-
sity, Vietnam for at least 1 week prior to investigation.
The cages had standard access to rodent diet and wa-
ter ad libitum. The study protocol was approved by
the Institutional Review Board of the Military Insti-
tute of Traditional Medicine, Hanoi, Vietnam (Code
05/QD-VYHCTQD, date 04/01/2017).

Methods

Anti-inflammatory activity

Carrageenan-induced rat paw edema
The animals were divided into four groups of ten rats
per cage: Group 1 (Control group) received distilled
water at 0.2 mL/10 g; Group 2 (Positive group) re-
ceived aspirin at a dose of 200 mg/kg; Group 3 re-
ceived GT1 at a dose of 11.16 g/kg; and Group 4 re-
ceived GT1 at a dose of 33.48 g/kg.
All the treatments were given continuously for five
days. One hour after the first dose, 0.05 mL of 1%
carrageenan solution in normal saline was injected
into the treated paw. Carrageenan-induced swelling
and contralateral feet (injected with 0.9% saline) were
measured before carrageenan injection (V0) and at 2
(V2), 4 (V4), 6 (V6) and 24 hours (V24) after the in-
jection. Pedal edema level was evaluated by measur-
ing the left hind paw volume using Plethysmography
No 7250 water (Ugo Basile, Italy). Paw thickness was
measured using a digital vernier caliper.

Carrageenan-induced peritonitis
Four groups of ten rats were given the same pre-
treatments as in the above model. Rats received
intraperitoneal injection of 0.05 g carrageenan and
formaldehyde (1.5 mL) mixed in 100 mL physiologi-
cal saline in order to induce inflammation in the peri-
toneal cavity. All the treatments were given 5 days be-
fore the carrageenin and formaldehyde injection. At
24 hours after the injection, the peritoneal fluid was
withdrawn and the volume of the fluid, total number
of leukocytes, and amount of protein in the peritoneal
fluid were counted.

Granuloma method
The animals were divided into 4 groups of ten mice
per cage: Group 1 (Control group) received distilled
water at 0.2 mL/10 g; Group 2 (Positive group) re-
ceived methylprednisolone at a dose of 10 mg/kg;
Group 3 received GT1 at a dose of 22.32 g/kg; and
Group 4 received GT1 at a dose of 66.96 g/kg.
Asbestos fiber weighing 6mg was sterilized for 1 hour
at 120◦C and embedded in carrageenan (1%). We
asepticallymade a subcutaneous tunnel using blunted
forceps in the shaved nape skin region of each mice.
Each carrageenan-embedded asbestos fiber was then
implanted bilaterally in the subcutaneous tunnel. Af-
ter that, rats were given the treatment with water,
drug, or GT1 within 10 days continuously. On the
11th day, the mice were sacrificed. From that point,
the pellets encompassed by granuloma tissue were
carefully excised and removed from extraneous tissue.
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The damp weight of the asbestos fiber was taken in-
stantly after expulsion; after that, it was dried at 56◦C
for 18 h and the net dry weight was evaluated.

Analgesic activity

Hot plate test
The animals were divided into 4 groups of ten mice
per cage: Group 1 (Control group) received distilled
water at 0.2 mL/10 g; Group 2 (Positive group) re-
ceived codeine phosphate at a dose of 20 mg/kg;
Group 3 received GT1 at a dose of 22.32 g/kg; and
Group 4 received GT1 at a dose of 66.96 g/kg.
The hot plate was maintained at 560C. The mice of
each arm were put in the container (on the hot plate)
towatch their reaction to electrical heat-induced pain.
At baseline, we measured the normal reaction of the
animals to normal temperature before administration
ofGT1, water or codeine phosphate. At 30minutes af-
ter taking the intervention, we recorded the response
time (in seconds) when the rats/mice licked their fore
and/or rear paws, as well as jumped. Animals show-
ing a response timemore than 30s or less than 8s were
disposed of.

Mechanical sensitivity
Four groups of ten mice each were given same pre-
treatments as those in the hot plate model. Paw with-
drawal latency in reaction to mechanical stimulation
was evaluated with an automated testing gadget, com-
prising of a steel rod that was pushed against the plan-
tar surface of the paw, with expanding drive until the
paw was pulled back (Dynamic Plantar Aesthesiome-
ter 37450, Ugo Basile, Italy). Before administration
and 1 hour after the final administration, the paw
withdrawal latency was assessed, and the drive re-
quired to evoke a paw withdrawal reflex was recorded
and measured in grams.

Acetic acid-induced writhing test
Four groups of ten mice were given the same pre-
treatments as those in the hot plate model; however,
the reference analgesic drug was aspirin (150 mg/kg).
On the 5th day, at 1 hour after administration of wa-
ter, reference drug or GT1, abdominal constriction
was induced in mice by intraperitoneal injection of
0.2 mL acetic acid (1%). The number of abdominal
constrictions was cumulatively counted over a period
of 5 minutes within 30 minutes.

Hypouricemic activity
Animals were divided into five groups (n=10): Group
1 (Control) received distilled water (0.2 mL/10 g) and

was injected with CMC-Na (0.5%); Group 2 (Model)
received distilled water (0.2 mL/10 g) and was in-
jected intraperitoneally (i.p.) with potassiumoxonate;
Group 3 was treated with allopurinol (20 mg/kg) and
received i.p. injection of potassium oxonate; and
Groups 4 and 5 were treated with GT1 at dose of
22.32 g/kg and GT1 66.96 g/kg, respectively, and re-
ceived i.p. injection of potassium oxonate. Once a day
for a period of 7 days, water and drug were given by
oral gavage. On the 7th day of the experiment, one
hour after treatment, mice were injected with CMC-
Na (0.5%) and potassium oxonate (500 mg/kg). The
concentrations of acid uric and creatinine in blood
and urine were determined.

Data analysis
Data were shown as mean and standard deviation.
Data were analyzed using Microsoft Excel software.
The levels of significance between the experimental
groups and the control groups were made using Stu-
dent’s t-test; a p-value less than 0.05 was considered as
significantly different.

RESULTS
Anti-inflammatory activity

Carrageenan-induced rat paw edema
Table 1 showed that GT1 at the dose of 11.16 g/kg
caused a significant reduction in paw edema at six
hours after the injection of carrageenan (14.84% re-
duction compared to Group 1) and 24 h after the in-
jection of carrageenan (9.87% reduction compared to
Group 1). GT1 at the dose of 33.48 g/kg significantly
decreased the degree of pedal edema at 6 h after the
injection of carrageenan (15.61% reduction compared
to Group 1).

Carrageenan-induced peritonitis
Table 2 illustrates that rats treated with GT1 at the
dose of 11.46 g/kg showed significant reductions in
the volume of inflammatory fluid, the total number
of leukocytes, and the amount of protein in the peri-
toneal fluids compared with the control group. How-
ever, no significant difference was observed between
the GT1 33.48 g/kg dose group and the control group
(p > 0.05).

Granulomamethod
Table 3 shows that GT1 at the dose of 66.96 g/kg re-
duced the wet and dry weight of granuloma as com-
pared with the control group (p < 0.05). There was no
considerable change in the weight of the granuloma in
the group treated with GT1 (22.32 g/kg dose), when
compared with the control group (p > 0.05).
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Table 1: Effect of GT1 on the degree of pedal edema on carrageenin-induced paw edema in rats

Time (h) % paw volume

Group 1 (Control) Group 2 (Aspirin
200 mg/kg)

Group 3 (GT1
11.16g/kg)

Group 4 (GT1
33.48g/kg)

After 2h 20.57± 6.09 12.37± 2.80∗∗∗ 24.20± 7.83+++ 32.62± 8.67∗∗+++

After 4h 54.53± 16.58 30.73± 9.18∗∗∗ 43.74± 11.97+ 52.11± 16.39++

After 6h 52.65± 1214 45.13± 11.75 37.81± 9.20∗∗ 37.04± 10.79∗∗

After 24h 26.36± 5.67 23.55± 7.95 16.49± 3.59∗∗∗+ 21.66± 5.05

**p < 0.01, *** p < 0.001 compared with group 1
+ p < 0.05, ++ p < 0.01, +++ p < 0.001 compared with group 2

Table 2: Effect of GT1 on the volume of the fluid, total number of leukocytes and the amount of protein in
peritoneal fluid

Group Group 1 (Control) Group 2 (Aspirin
200 mg/kg)

Group 3 (GT1
11.16 g/kg)

Group 4 (GT1
33.48 g/kg)

The volume of fluid
(mL/100 g)

1.34± 0.38 0.83± 0.24
∗∗

0.88± 0.27
∗∗

1.94± 0,60

Total number of
leukocytes (G/L)

32.48± 7.13 19.21± 6.29
∗∗

18.83± 6.98
∗∗

41.62± 12.73

The amount of pro-
tein (mg/dL)

14.49± 3.06 8.83± 2.83
∗∗∗

8.29± 2.70
∗∗∗

22.19± 6.36
∗∗

**p < 0.01, *** p < 0.001 compared with group 1

Table 3: Effect of GT1 on the wet and dry weight of granuloma

Group The wet weight of
granuloma (mg)

The dryweight of granuloma (mg)

Group 1: Control 90.76± 18.73 18.53± 6.23

Group 2: Methylprednisolon
10 mg/kg

59.23± 18.33∗∗∗ 12.78± 4.08∗

Group 3: GT1 22.32 g/kg/day 81.50± 22.48+ 19.40± 6.28++

Group 4: GT1 66.96 g/kg/day 72.70± 19.58∗ 14.30± 3.11∗

* p < 0.05, *** p < 0.001 compared with group 1
+ p < 0.05, ++ p < 0.01 compared with group 2

Table 4: Analgesic effect of GT1 on reaction time

Group Reaction time (± SD) (s)

Before After

Group 1: Control 17.21± 4.78 16.96± 3.46

Group 2: Methylprednisolon 10 mg/kg 18.87± 2.72 21.59± 4.43∗

Group 3: GT1 22.32 g/kg/day 18.86± 3.63 22.73± 3.81∗∗

Group 4: GT1 66.96 g/kg/day 16.70± 2.75 20.37± 3.43*

* p < 0.05, ** p < 0.01 compared with group 1
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Analgesic activity

Hot plate test
Table 4 shows that the treatment with GT1 at both
doses of 22.32 g/kg and 66.96 g/kg induced a signif-
icant increase in the reaction time on the hot plate, as
compared with the control group (22.73 s and 20.37 s,
respectively, compared to 16.96 s for control).

Mechanical sensitivity
Table 5 demonstrates that after administration ofGT1
for 5 days, GT1 at both doses of 22.32 g/kg and 66.96
g/kg tended to increase the pressure and reaction time
as comparedwith the control group and before the ad-
ministration. However, the differences were not sig-
nificant (p > 0.05).

Acid acetic-inducedwrithing
Table 6 indicates that there was a considerable reduc-
tion in the number of writhings in the group treated
with GT1 at the dose of 22.32 g/kg at the period
of >20-25 minutes, when compared with the control
group (p < 0.05). GT1 at the dose of 66.96 g/kg signif-
icantly decreased the number of writhings at the peri-
ods of >15-20 minutes and >20-25 minutes, as com-
pared with the control group (p < 0.05).

Hypouricemic activity
Table 7 and Table 8 show that GT1 at both doses of
22.32 g/kg and 66.96 g/kg decreased the concentration
of acid uric in blood and urine, as compared with the
control group. GT1 at both doses of 22.32 g/kg and
66.96 g/kg, however, did not significantly change the
concentration of creatinine in blood and urine, when
compared with the control group (p > 0.05).

DISCUSSION
Acute inflammation has typical symptoms such

as pain, swelling, heat or redness. Therefore,
measuring swelling degree is a good indicator for
experimentally-induced acute inflammation. In our
study, oral administration of GT1 was capable of de-
creasing paw volume of rats, volume of peritoneal
fluid, total number of leukocytes, and amount of pro-
tein, as well as inhibiting granuloma formation, when
compared with the control group. Therefore, GT1 in-
duces a positive effect in animal models of acute and
chronic inflammation.
Pain is known to be often associated with inflamma-
tion10. In this study, the antinociceptive effect of
GT1was evaluated using in vivo models including the
hot plate model, mechanical sensitivity test, and acid
acetic-induced nociception test. GT1 at both doses

of 22.32 g/kg and 66.96 g/kg significantly increased
the reaction time on the hot-plate, tended to increase
the pressure and reaction time on the dynamic plantar
aesthesiometer, and reduced the number of writhings
as compared with the control group. These results in-
dicate that GT1 expresses central and peripheral anal-
gesic activities.
Hyperuricemia could be a major hazardous factor for
gout and chronic nephritis in the clinical setting11.
In this study, GT1 at both doses of 22.32 g/kg and
66.96 g/kg decreased the concentration of acid uric
in blood and urine, when compared with the con-
trol group. GT1 at both doses did not significantly
change the concentration of creatinine in blood and
urine, as compared with the control group. These
results indicated that GT1 potentiated the analgesic,
anti-inflammatory and hypouricemic effects. This
was due to the effect of the main components in
GT1. According to the research of Ryu (2010), SKLJI,
an extract from Lonicera japonica, is a viable candi-
date for new anti-inflammatory and analgesic phy-
tomedicine12. WIN-34B, an extract from Lonicera
japonica and Anemarrhena asphodeloides (Bunge),
exhibited anti-inflammatory and analgesic activities
in vitro and in vivo13,14. HeDY andDai SM (2011) re-
ported on the anti-inflammatory and analgesic activ-
ities of Paeonia lactiflora (Pall) in vivo and in vitro15 .
According to Yang Q (2019), polysaccharides purified
from Lonicera japonica expressed anti-hyperuricemic
and anti-gout effects through significantly reducing
serum uric acid and suppressing xanthine oxidase ac-
tivity16. Results from the study of Yang Fei (2016)
showed that Dioscorea tokoro (Makino) at a dose of
880 mg/kg decreased levels of serum uric acid, in-
creased levels of urine uric acid, and inhibited xan-
thine oxidase activity in both serum and liver11.

CONCLUSIONS
GT1 at the doses of 11.16 g/kg/day and 33.48
g/kg/day mediated an acute anti-inflammatory ef-
fect on rats. GT1 at both doses of 22.32 g/kg/day
and 66.96 g/kg/day exerted analgesic, chronic anti-
inflammatory and hypouricemic effects on mice.
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Table 5: Analgesic effect of GT1 on pain state model usingmechanical stimuli

Group Pressure (g) Reaction time (s)

Before After Before After

Group 1: Control 9.20± 1.52 10.29± 1.42 5.31± 0.92 5.97± 0.87

Group 2: Methyl-
prednisolon
10mg/kg

9.47± 1.70 11.81± 1.72∗ 5.48± 1.03 6.90± 1.08∗

Group 3: GT1 22.32
g/kg/day

9.93± 2.52 10.56± 3.30 5.75± 1.52 6.17± 1.96

Group 4: GT1 66.96
g/kg/day

10.24± 0.98 10.77± 2.90 5.94± 0.60 6.25± 1.74

* p < 0.05 compared with group 1

Table 6: Analgesic effect of GT1 on acid acetic induced writhingmodel

Group The number of writhings

0-5
minute

> 5-10
minute

>10-15
minute

>15-20
minute

>20-25
minute

>25-30 minute

Control 10.30± 3.40 20.70± 6.45 18.10± 5.97 14.70± 3.95 12.50± 3.37 8.90± 2.18

Aspirin
150 mg/kg

2.30± 1.06∗∗∗ 10.80±
2.90∗∗∗

8.50±
2.27∗∗∗

7.60±
1.84∗∗∗

4.70±
1.77∗∗∗

4.20± 1.40∗∗∗

GT1
22.32 g/kg

11.80±
3.52+++

21.10±
6.74+++

18.00±
3.16+++

14.70±
4.60+++

9.50±
2.07∗+++

8.10± 2.92+++

GT1
66.96 g/kg

11.50±
3.89+++

19.00±
5.68+++

15.60±
4.93+++

10.30±
3.13∗+

9.30±
2.67∗+++

7.10± 1.97+++

* p < 0.05, *** p < 0.001 compared with group 1
+ p < 0.05, +++ p < 0.001 compared with group 2 (aspirin)

Table 7: Effect of GT1 on the concentration of acid uric in blood and urine

Group The concentration of serum acid uric
(µmol/mL)

The concentration of urine acid uric
(µmol/mL)

Group 1 (control) 16.00± 4.71 18.70± 5.91

Group 2 (model) 21.70± 5.42∗ 28.00± 8.45∗

Group 3 (allopurinol 20
mg/kg)

14.20± 3.97∆∆ 19.30± 6.02∆

Group 4 (GT1 22.32 g/kg) 16.20± 3.97∆ 14.50± 2.59∆∆∆

Group 5 (GT1 66.96 g/kg) 17.80± 2.15∆ 17.80± 5.75∆∆

*p < 0.05 compared with group 1
∆ p < 0.05,∆∆ p < 0.01, ∆∆∆ p < 0.001 compared with group 2 (model)
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Table 8: Effect of GT1 on the concentration of creatinine in blood and urine

Group Concentration of creatinine
in blood (mg/dL)

Concentration of creatinine in urine
(mg/dL)

Group 1 (control) 0.48± 0.12 5.03± 1.25

Group 2 (model) 0.48± 0.15 5.28± 1.00

Group 3 (allopurinol 20 mg/kg) 0.48± 0.12 5.99± 1.17

Group 4 (GT1 22.32 g/kg) 0.53± 0.14 4.99± 0.75

Group 5 (GT1 66.96 g/kg) 0.55± 0.17 5.38± 0.81
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