
Introduction
 Human behavior in the 21st century and the facilitation of calor-
ic consumption have resulted in an increase in the number of obese 
people worldwide. This phenomenon had already been an exponent  
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in developed countries and, today, more and more, in developing 
countries [1]. Obesity is currently considered a serious epidemic and 
has been the target of several medical studies. Obesity is associated 
with diseases, among which cardiovascular diseases, diabetes melli-
tus, hyperlipidemia, tumors and infertility should be highlighted [2]. 
Obese patients have resistance to insulin and leptin, which further 
favors the maintenance of the disease [1]. The treatment for this dis-
ease is a challenge for medicine, which still does not have definitive 
healing techniques and a set of therapeutic methods has been used. 
In this sense, new therapeutic alternatives are being evaluated in the 
treatment of obesity [3]. Acupuncture is a technique of Traditional 
Chinese Medicine, which is increasingly spreading to the world in the 
treatment of many diseases, including obesity [4,5]. Among the acu-
puncture techniques, pharmacopuncture would be one of the methods 
used and it uses injection in the acupoints of drugs and substances. In 
pharmacopuncture there is a more prolonged stimulus of the acupoint, 
since the substance remains a period in the place, leading to organic 
reactions, before its absorption [6]. Several acupoints are indicated 
for the treatment of obesity, including those of the stomach meridian: 
Fenglong (st 40) and Liangmen (st 21) [4]. Thus, the objective of this 
study was to evaluate the biochemical and behavioral effects of phar-
macopuncture at points st 40 and st21 in Wistar rats submitted to an 
obesity model previously described by our group [7].

Material and Methods

 Twenty male Wistar rats with an average weight of 250 ± 10 g 
were used for each acupuncture point, in addition to 20 control ani-
mals. The animals were obtained from a monogamous Wistar colony 
maintained using the Poliey method of heterogeneous reproduction 
under a conventional controlled sanitary standard at the Vivarium of 
the UFRGS Biochemistry Department.

 The “Principles of Laboratory Animal Care” (NIH publication 
nº85-2, revised 1985) were followed in all experiments and the exper-
imental protocol was approved by the Animal Research Ethics Com-
mittee of the Federal University of Rio Grande do Sul, Porto Alegre.

 The animals in this colony were kept in a standardized environ-
ment in polypropylene cages (414X344X168 mm) with stainless steel 
covers and autoclaved shavings under the 12-hour light / dark (07:00 
/ 19:00) photoperiod and controlled temperature (21℃). The animals 
to be used in this study were kept under the same conditions, with five 
animals in each cage.

 Water and food were provided ad libitum for three months prior to 
the experiment. The animals were divided into two groups containing 
20 animals each: Group 1 (control), animals with a balanced diet; 
and Group 2 (obesity), obese animals previously treated with a high 
calorie diet.

 Group 1 animals were fed water and a balanced diet ad libitum. 
Group 2 animals were fed a high calorie diet (Table 1) [8] throughout 
the experimental period. The diet was provided for 16 weeks (3 mon-
ths), which led to significant weight gain
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Abstract
 Obesity is considered a disease of the century and several treat-
ment methods have been researched. Traditional Chinese medicine 
describes several findings that can be used to treat this disease. 
Thus, the aim of the present study was to evaluate, from an exper-
imental perspective of Western medicine, the biochemical and be-
havioral effects of pharmacopuncture (21 and 40) in obese Wistar 
rats. The HDP21 group, treated with pharmacopuncture, exhibited 
a reduction in body weight compared to controls, who were also 
fed a high-calorie diet. In the eating behavior test, the latency was 
lower in the HDP40 group, and in this group, animals consumed 
with a higher number of cereals compared to other obese groups, 
or with suggestions of high acupuncture or appetite in this group. 
The HDP21 group, on the other hand, exhibited the shortest time in 
closed arms when compared to the other groups, suggesting a re-
duction in anxiety. Regarding the perirenal fat weight and abdominal 
postmortem of groups fed a high calorie diet, the HDP21 group had 
the lowest weight of perirenal fat and abdominal fat compared to the 
others. Similarly, a reduction in cholesterol, triglyceride and glucose 
levels was observed in the HDP21 group compared to other groups 
that received a high calorie diet. In conclusion, the present study 
demonstrated the effectiveness of the pharmacopuncture that uses 
bee venom in ST21 with weight loss in obese rats, as well as the 
reduction in biochemical tests and with loss of anxiety.
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 The two experimental groups were divided into four subgroups 
that contained ten animals each: in the first, manipulation was used, 
in the second an unrelated point and in the third and fourth subgroups 
the pharmacopuncture was used in the acupoints (ST 21) and (ST 40).

 In summary, the subgroups, with ten animals each, were as 
follows: SDH (Standard Diet and Handling), SDNO (Standard And 
Non-Point Diet), SDP40 (Standard Diet and Point 40), SDP21 (Stan-
dard Diet and Point 21) , HDH (High calorie Diet and manipulation), 
HDNP (High calorie and Non-Point Diet), HDP40 (High Calorie Diet 
and Point 40), and HDP21 (High calorie Diet and Point 21).

 The procedure was performed once a day for 12 weeks, with phar-
macopuncture with the application of bee venom (Sigma-Aldrich, 
0.025 mg / kg), in a concentration of 0.01 mg / 0.05 ml. Each animal 
was administered approximately 0.05 ml, injected subcutaneously on 
the right side of the body. The syringe used was 0.45 x 13, with a 26G 
× ½ “needle. Body weight was measured before and after treatment.

 Behavioral parameters were assessed after intervention with acu-
puncture using the elevated plus-maze test for anxiety assessment 
[9] and the eating behavior test to analyze motivation for food intake 
[10].

 The elevated plus-maze test consists of evaluating the movement 
of the animals for five minutes on a cross-shaped apparatus with two 
arms with open sides and two arms with side walls that provide appa-
rent protection for the animal. This test does not require prior exposu-
re of the animal to the device.

 The feeding behavior test is an analysis of the latency time for 
the animal to reach a container containing 16 units of Froot Loops® 
with eight different colors, being analyzed the latency time until the 
first bite, and the number of cereals consumed. The device consists 
of a 50 cm corridor in which the animal is placed for three minutes, 
on the opposite end of the bowl with the food. This test requires an 
adaptation of five days, so that the animal can adapt to the device and 
the new food.

 At the end of the intervention period with the pharmacopuncture, 
the animals were weighed and euthanized using the guillotine me-
thod. Blood and adipose tissue samples were collected. Visceral fat 
(abdominal and perirenal) was removed and weighed.

 Plasma triglycerides, glucose and cholesterol were evaluated 
using specific commercial kits from Labtest (Brazil) (Liquiform tri-
glycerides, PAP Liquiform Glucose and Liquiform Cholesterol, res-
pectively) to determine the final reaction point in the plasma after  

it was separated from the blood collected in tubes with EDTA by 
centrifugation at 2,000 rpm for ten minutes. Colorimetric enzymatic 
assays were the methods used for all analyzes, which was performed 
according to the manufacturer’s instructions. The readings were taken 
by UV-Vis spectrophotometer with absorbance of 505 nm for trigly-
cerides and glucose and 500 nm for cholesterol.

 The statistical analysis used was ANOVA for the variation of body 
weight, body fat weight, and biochemical analyzes, while the Krus-
kal-Wallis test was used for behavioral analysis, with a significance 
level of 5%.

Results and Discussion
 The results of the use of pharmacopuncture in obese rats have been 
promising, as demonstrated in Pontes et al., [7]. This is a treatment 
that could be developed even in human studies, due to its positive 
results and the lack of a single effective therapy against obesity.

 Some studies have demonstrated the effectiveness of pharma-
copuncture in general [6,11-13] and there are still few studies of its 
applicability in obesity [7,11]. Next, the results of the pharmacopunc-
ture effect at points st 21 and st 40 will be analyzed and discussed, 
based on the data obtained in the present study.

Obesity Model

 The obesity model used in the present study, as described by Battú 
et al., [8], showed satisfactory results, since the groups that recei-
ved the high-calorie diet obtained significantly greater weight gain (p 
<0.001) compared to the initial weight. Likewise, after 3 months of 
diet, the animals submitted to the high-calorie diet had significantly 
greater weight compared to the groups that received the standard diet 
(p <0.001) during the same period (Figure 1).

 All groups showed significant weight gain (p <0.001) after 3 
months of treatment, with a gain of 16.38% for controls and 39.82% 
for animals that received a high calorie diet (obese group). The group 
of obese animals had a weight 17.1% greater than the control group at 
the end of treatment (p <0.001).

 The data obtained in the present study corroborate with studies 
already developed, such as that of Zoth et al., [14], which obtained 
greater weight gains than that of the standard diet using a high-calorie 
diet with a higher concentration of fat. Likewise, Tian et al., [15] re-
port a 50% gain in 14 weeks using a high calorie diet.

Table 1: High-calorie diet.

Composition 1,000g

Comercial feed 300

Condensed milk 340

Hydrolyzed soy protein 173

Sucrose 80

Vitamin complex 10

Mineral complex 30

DL-Methionine 3

Lysine 2.5

Soybean oil 60

Figure 1: Body weight variation during the weight gain period * Signif-
icant difference (p <0.001) when compared to day 0. # Significant differ-
ence (p <0.001) when the groups that received a high calorie diet were 
compared with the groups of the standard diet.

http://dx.doi.org/10.24966/ACIM-7562/100128


Citation: Pontes MC, Coelho JC (2020) Behavioral and Biochemical Effects of Pharmacopuncture (ST 21 and ST 40) in Obese Rats. J Altern Complement Integr 
Med 6: 128.

• Page 3 of 6 •

J Altern Complement Integr Med ISSN: 2470-7562, Open Access Journal
DOI: 10.24966/ACIM-7562/100128

Volume 6 • Issue 5 • 100128

Variation in body weight

 After 3 months of pharmacupuncture treatment (6 months after 
starting the diet), we observed that only the HDP21 subgroup exhibi-
ted a significant reduction in body weight (Figure 2).

 Several studies indicate the use of pharmacopuncture [7,11,16] 
acupuncture and electroacupuncture [3,17] for weight reduction body. 
However, none of the studies evaluated points st40 and st21 in iso-
lation, using the pharmacopuncture technique in obese rats. This is 
the only work that assesses the effect of pharmacupuncture alone on 
these two acupoints. The results indicate that the pharmacupuncture 
isolated in acupoint st21 was able to decrease the body weight of this 
group of animals.

Behavioral Assessment
Eating behavior tests

 The eating behavior test assesses appetite behavior. Thus, a lower 
latency to meet food indicates greater food appetite [10]. Of the 4 
groups of animals submitted to a high calorie diet, 3 of them had a sig-
nificantly longer latency time (p <0.001) to reach the food in relation 
to the groups that received the standard diet. The HDP40 subgroup 
exhibited significantly shorter latency times (p <0.001) for arrival at 
the froot loops in relation to the other obese groups, which demonstra-
tes a greater appetite and interest in food compared to the other groups 
that received the high calorie diet. The high calorie diet alone may  

have inhibited the appetite of the HDH, HDNP and HDP21 groups. 
There was no significant difference between the HDP40 group and the 
groups that received the standard diet (Figure 3).

 The application of pharmacupuncture in acupoint st40 for the 
treatment of obesity is always associated, in several studies, with oth-
er acupoints [18-20] which prevents a comparison of these results 
with those of the present study. The use of st40 alone in obese patients 
or even rats has not been evaluated in yet another study. The results 
obtained here seem to indicate that the pharmacupuncture isolated in 
acupoint st40 favors the food appetite of obese rats.

 Due to the offer of a hyper-palatable diet, the consumption of 
froot loops by most groups of obese rats (Figure 4) was reduced and 
significantly lower in relation to the groups of animals that received 
the normal diet (p <0.001). However, the HDP40 group exhibited a 
higher consumption of froot loops compared to the others who also 
received the hyper-palatable diet (p <0.001), showing greater interest 
in this type of food compared to the others. The HDP40 subgroup also 
did not differ from the subgroups that received a standard diet (Figure 
4). From these results, it is possible to conclude that the HDP40 group 
showed a greater appetite behavior than the other groups that were 
receiving a high calorie diet. These data were opposed to those found 
by other authors who used st40 in obese rats [18-20]. However, these 
authors did not use the st40 point in isolation, as in the present study, 
which may have masked the effect of stimulating this aspect.

Elevated Cross Test

 The use of the elevated cross test assesses the animal’s anxiety 
[21,22]. Thus, it is possible to verify if there is a correlation between 
obesity and anxiety, since anxious animals seem to have a greater 
chance of developing obesity.

 The HDP21 subgroup had less time in the closed arm compared to 
the other subgroups (p <0.001), which indicates an anxiolytic action 
of st21 point stimulation (Figure 5). It has also been described by 
Belivani et al., [17] and Pontes et al., [7] anxiolytic action of the use 
of acupuncture in obese rats, but in other acupoints, and st21 had not 
yet been evaluated in isolation. These data suggest that the stimulus 
through pharmacopuncture with bee venom in acupoint st21 may pro-
mote anxiolytic action and may have a correlation with the weight 
loss observed in this group in the present study.

Figure 2: Variation in body weight during the treatment period * Signif-
icant difference (p <0.001) when compared before and after treatment in 
the HDP21 group.

Figure 3: Test of eating behavior.

*Significant difference (p <0.001) in the HDP40 group when compared 
with the other obese groups # Significant difference (p <0.001) when com-
pared with the groups that received the standard diet and the HDP40 group.

Figure 4: Eating behavior test.

*Significant difference (p <0.001) of HDP40 when compared to other hy-
percaloric groups. # Significant difference (p <0.001) when compared with 

groups that received the standard diet and the HDP40 group.
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 Visceral fat weight After 3 months of pharmacupuncture and the 
performance of behavioral tests, the animals were euthanized and the 
perirenal and abdominal fat was weighed, as well as the blood was 
removed for biochemical analyzes. When weighing visceral fat to ob-
serve the accumulation of adipose tissue, it was found that the groups 
that received a high-calorie diet exhibited significantly greater accu-
mulation of perireal fat (p <0.001) compared to those that were sub-
mitted to the standard diet (Figure 6). Likewise, the HDP21 subgroup 
had a lower accumulation of this fat compared to the other subgroups 
that also received a high calorie diet (p <0.001), corroborating the 
previously mentioned weight reduction data (Figure 6).

 There are reports of reduced perireal fat after using acupuncture 
[7,23,24]. However, in no work was the acupoint st21 evaluated in 
isolation, this being a new result.

 The amount of abdominal fat was also higher in the groups that 
received a high-calorie diet (p <0.001), compared to the subgroups 
that received the standard diet. However, the HDP21 subgroup exhib-
ited significantly lower results compared to the other groups that also 
received the hyper-palatable diet (p <0.001) (Figure 7).

 The isolated use of pharmacupuncture in acupoint st21 has not 
been evaluated in other studies. However, the data obtained in the 
present study corroborate the results described by Kong et al., [24]  

and Wang et al., [23], in other acupoints evaluated in isolation using 
electroacupuncture. Likewise, in the present study, the results indicat-
ed that st40 did not influence the weight of the perirenal and abdomi-
nal fat of the analyzed rats.

Biochemical Analysis

 After pharmacupuncture, it was found that the groups that received 
the high calorie diet had higher concentrations of plasma cholesterol 
compared to the groups that received the standard diet. The exception 
was the HDP21 group, which had lower cholesterol levels than the 
other groups that received the high-calorie diet (p <0.001) and did 
not differ from the levels presented by the groups that received the 
standard diet (Figure 8).

 Plasma glucose was significantly lower (p <0.001) in the sub-
groups that received the standard diet and in the HDP21 group com-
pared to the other groups that received the high-calorie diet (Figure 
9). These data are also compatible with the loss of body weight, which 
are related to the reduction of glycemic levels [25]. Although points 
st21 and st40 have not been studied in isolation by other authors, stud-
ies with other acupoints, such as those by El-Mekawy et al., [26], Pai 
et al., [27] and Pontes et al., [7], also showed a reduction of plasma 
glucose

Figure 5: Elevated cross test.

Time in the closed arm. *Significant difference (p <0.001) in the HDP21 
group when compared to the other groups.

Figure 7: Post-mortem abdominal fat.

*Significant difference (p <0.001) in the HDP21 group when compared to 
the other groups that received a high calorie diet. # Significant difference (p 
<0.001) when compared to groups that received a standard diet.

Figure 8: Colesterol Plasmático.

*Diferença significativa (p<0.001) do grupo HDP21 quando compara-
do com os outros grupos que receberam dieta hipercalórica. # Diferença 
significativa (p<0.001) quando comparado com os grupos que receberam 
dieta padrão.

Figure 6: Post mortem perirenal fat.

*Significant difference (p <0.001) in the HDP21 group when compared to 
the other groups that received a high calorie diet. # Significant difference (p 
<0.001) when compared to the other groups that received a standard diet.
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 Plasma triglyceride levels were also significantly lower (p <0.001) 
in the subgroups that received the standard diet and in the HDP21 
subgroup compared to the other groups that received the high-calorie 
diet (Figure 10). There are no studies that have evaluated triglyceride 
levels after st21 and st40 acupuncture in obese rats. However, other 
studies using electroacupuncture in other acupoints have shown re-
sults in reducing triglycerides [7,23].

 The hypercaloric diet, therefore, interfered in the levels of plasma 
glucose, cholesterol and triglycerides. The obesity model showed sat-
isfactory results, since the animals that received the high-calorie diet 
exhibited these high biochemical parameters, when compared with 
those animals that received the standard diet. These results are in line 
with those obtained by the models described by Rosini et al., [28], 
Burneiko et al., [29] and De Moraes et al., [30].

 In this work it was found that the pharmacupuncture at point st21 
promoted a reduction in body weight and anxiolytic activity in the 
animals studied, which may have helped in the reduction of biochem-
ical parameters, such as glucose, cholesterol and plasma triglycerides. 
As there was no reduction in body weight for the HDP40 group, the 
variables of cholesterol, glucose and plasma triglycerides did not 
change significantly in relation to the other groups that also received  

the high-calorie diet, with this group also having an inverse effect, 
with the increase in appetite behavior.

Conclusion
 The present study concludes that phamacupuncture at point st21 
showed favorable results in reducing body weight, visceral fat and 
biochemical parameters such as cholesterol, glucose and triglyceride 
levels in obese rats. Likewise, these animals’ anxiety decreased as 
shown by the behavioral test.
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