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Abstract

Objectives: This study was performed to check for re-
versibility in the changes induced by a 13-week, re-
peated, dose toxicity test of Sweet Bee Venom (SBV) in
Sprague-Dawley (SD) rats.

Methods: Fifteen male and 15 female SD rats were treat-
ed with 0.28 mg/kg of SBV (high-dosage group) and the
same numbers of male and female SD rats were treat-
ed with 0.2 mL/kg of normal saline (control group) for
13 weeks. We selected five male and five female SD rats
from the high-dosage group and the same numbers of
male and female SD rats from the control group, and we
observed these rats for four weeks. We conducted body-
weight measurements, ophthalmic examinations, uri-
nalyses and hematology, biochemistry, histology tests.

Results: (1) Hyperemia and movement disorder were
observed in the 13-week, repeated, dose toxicity test,
but these symptoms were not observed during the re-
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covery period.

(2) The rats in the high-dose group showed no signifi-
cant changes in weight compared to the control group.
(3) No significant differences in the ophthalmic pa-
rameters, urine analyses, complete blood cell counts
(CBCs), and biochemistry were observed among the
recovery groups.

(4) No changes in organ weights were observed during
the recovery period.

(5) Histological examination of the thigh muscle in-
dicated cell infiltration, inflammation, degeneration,
necrosis of muscle fiber, and fibrosis during the treat-
ment period, but these changes were not observed
during the recovery period. The fatty liver change that
was observed during the toxicity test was not observed
during the recovery period. No other organ abnormal-
ities were observed.

Conclusion: The changes that occurred during the 13-
week, repeated, dose toxicity test are reversible, and
SBV can be safely used as a treatment modality.

1. Introduction

Bee venom has strong analgesicand anti-inflam-
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matory actions [1, 2], so bee venom pharmacopuncture
(BVP) shows high efficacy in the treatment of degenerative
arthritis [3-5], theumatoid arthritis [6, 7], disc herniation
[8-10] and whiplash injury [11, 12]. However, because one
of the biggest obstacles in using BVP clinically is allergic
reactions [13], Sweet Bee Venom (SBV) was developed to
solve this problem. SBV is another name for pure melittin
from the bee venom [14, 15].

A ‘single dose toxicity test in Sprague-Dawley (SD) Rats’
[16], a ‘4-week repeated intramuscular dose toxicity test
in SD Rats’ [13], a ‘single dose toxicity test of SBV in bea-
gle dogs’ [17], and a ‘4-week repeated intramuscular dose
toxicity test in beagle dogs’ [18] were conducted. In addi-
tion, Kwon et al. [13] recently reported that in a 13-week,
repeated, dose toxicity test with a 4-week recovery period,
the high dosage of SBV was 0.28 mg/kg.

Thus, we earlier performed a 13-week, repeated, dose
toxicity test of SBV in SD rats using a high-dosage of 0.28
mg/kg, a medium dosage of 0.14 mg/kg and a low dos-
age of 0.07 mg/kg, and to identify any abnormalities from
SBV treatment, we conducted clinical observations, body
weight measurements, ophthalmic examinations, urinal-
yses, hematology and biochemistry tests, and histological
observations using hematoxylin and eosin (H&E) staining.

The main results from our earlier research are as follows:
The histological examination of the thigh muscle that had
been treated with SBV showed that cell infiltration, in-
flammation, degeneration, and necrosis of muscle fiber,
as well as fibrosis, had occurred in both the medium and
the high-dosage groups. Fatty liver change was observed
in the periportal area of rats receiving medium and high
dosages of SBV. Thus, we wanted to know if these changes
were reversible, so after 13-week, repeated, dose toxicity
test, we performed a 4-week recovery test to ascertain the
reversibility of any adverse changes that had occurred dur-
ing the SBV treatment.

2. Materials and Methods

In the 13-week, repeated, dose toxicity test, 50 healthy
male and 50 female rats had been selected by average
weight, and assigned to 4 groups: the control (normal sa-
line, 0.2 mL/kg), the low (0.07 mg/kg SBV, 0.2 mL/kg)-, the
medium (0.14 mg/kg SBY, 0.2 mL/kg)-, and the high (0.28
mg/kg SBV, 0.2 mL/kg)-dosage groups. The control and
the high-dosage groups consisted of 15 rats of each gen-
der. SBV or normal saline was administered to the rats by
intramuscular injection in both thigh muscles at a dose of
0.2 mL/kg per once daily for 13 weeks. After the treatment
period, we selected five male and five female rats from the
control and equal numbers from the high-dosage group,

and observed those rats for four weeks.

All animals were observed daily for clinical signs through-
out the recovery period; abnormal signs were recorded
individually by type, observation day and time, and du-
ration. The body weight of each rat was measured once a
week during the four-week recovery period. The amount
of food and water was measured before it was supplied
to each cage and the leftover food and water was meas-
ured on the next day. The difference was calculated and
regarded as the daily food and water consumption. On the
scheduled day of study termination, all surviving animals
were anesthetized by using ether inhalation. Blood sam-
ples were collected and postmortem examinations were
performed on all animals. Absolute organ weights were
calculated for the following organs: brain, pituitary gland,
heart, lungs, liver, spleen, kidneys, adrenal glands, testes,
prostate, ovaries, and uterus.

External eye examinations of the animals were carried
out at the end of the recovery period by administering
Ocu-Tropic ophthalmic drops (Lot No. 019196, Samil
pharma. Co., Ltd, Seoul, Korea), and using an opthalmo-
scope (ALL PUPIL II, Keeler, Windsor, UK) to examine the
conjunctiva, cornea, lens, iris and fundus of each eye.

The animals were fasted overnight prior to necropsy and
blood collection. Blood samples were drawn from the ab-
dominal aorta by using a syringe needle under ether anes-
thesia. Blood samples were collected into complete blood
cell count (CBC) bottles containing ethylenediamine-
tetraacetic acid EDTA and were analyzed to determine
the red blood cell count (RBC), hemoglobin concentra-
tion (Hb), hematocrit (Ht), mean corpuscular cell volume
(MCV), mean corpuscular cell hemoglobin concentration
(MCHQ), platelet count, white blood cell count (WBC),
differential WBC count, reticulocyte count, prothrombin
time (PT), and active partial thromboplastin time (APTT).

For serum biochemistry analyses, blood samples were
centrifuged at 3,000 rpm for 10 minutes and analyzed using
an auto-analyzer (7080, HITACHI, Tokyo, Japan). Serum
biochemistry parameters, including sodium, potassium,
calcium, chloride, glucose, total cholesterol, blood urea
nitrogen (BUN), creatinine, total protein (TG), albumin,
total bilirubin, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP), and
albumin/globulin ratio, were examined.

At the end of recovery period, urinalyses were conduct-
ed on fresh urine to assess specific gravity, pH, protein,
glucose, ketone body, bilirubin, and occult blood; a Com-
bur'®Test’'Mstick system (MIDITRONJuniorlIl, Roche,
Manheim, Germany) was used.

The tissues from the injections sites and from the fol-
lowing organs were obtained and weighed (absolute and
relative organ weights) from all animals: brain, pituitary,
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thyroid, parathyroid, and adrenal glands, thymus, trachea,
heart, lungs, liver, spleen, kidneys, testes, prostate, ovaries,
uterus, salivary glands, stomach, duodenum, jejunum, il-
eum, cecum, pancreas, epididymis, seminal vesicles, uri-
nary bladder, sub-mandibular lymph node, eyes, harderi-
an glands, skin, bone marrow (femur and sternum),
tongue, and spinal cord. Eyes and testes were preserved
in Davidson’s fixative and Bouin’s fixative, respectively.
These tissues were then fixed with 10% neutral buffered
formalin solution. The tissues were routinely processed,
embedded in paraffin, and cut into 3 — 5 pm sections. The
sections were stained with (H&E) for microscopic exam-
ination. All organs and tissues taken from all animals in
the control and the high-dosage groups were examined
microscopically.

Data on weights of animals and organs, amounts of food
and water consumed during feedings, amounts of urine,
CBCs, serum biochemistry results, were tested by using
SAS (version 9.1.3, SAS Institute Inc, Cary, NC, USA). The
variance in the numerical data was checked using the
Folded-F test. If the variance was homogeneous, the data
were subjected to the student’s ¢-test. If not, the data were
subjected to the Aspin-Welch #-test (P < 0.05, P < 0.01).

3. Results

In some experimental groups in 13-week repeated dose
toxicity test, gait disturbance was observed immediately to
10 minutes after administration of SBV. However, during
the 4-week recovery period, because no SBV had been ad-
ministered, no gait disturbances were observed. One case
in the high-dosage (0.28 mg/kg) male group experienced
some bleeding of the foot during the 4-week recovery pe-
riod, but this symptom was assumed to be the result of an
accidental injury.

In the 13-week, repeated, dose toxicity test, the high-dos-
age (0.28 mg/kg) male group showed a significant decrease
in body weight during the 2 to 4 week treatment period,
but during the 4-week recovery period, the high-dosage
group showed no significant changes in body weight com-
pared to the control group (Fig. 1, Table 2). The high-dos-
age and the control groups showed normal findings in the
amount of food and water. In addition, compared to the
control group, the high-dosage group showed no signifi-
cant changes in the parameters measured during the oph-
thalmic examination.

In both the control and experimental groups, ketone
bodies and occult blood were observed in the urine in 13-
week, repeated, dose toxicity test. In the 4-week recovery
period, compared to the control group the high-dosage
group showed no significant changes in the urinalysis pa-

rameters.
However, hematology studies revealed that the high-dos-
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Figure 1 The high-dosage group showed no significant changes in body weight compared to the control group during the 4-week recovery

period.
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age (0.28 mg/kg) group showed significant delays in pro-
thrombin time (PT) and increases in eosinophils during
the 13-week toxicity test. While during 4-week recovery
period, compared to the control group, the high-dos-
age male group showed no significant changes, and the

high-dosage female group showed a significant increase
in RBCs and a decrease in MCV, but these data were not
considered to be due to toxic effect (Table 1).

Serum biochemistry revealed that the medium (0.14 mg/
kg)- and the high-dosage male groups showed some sig-

Table 1 Hematological parameters for the SD rats during the 4-week recovery period study

Group/ Mean RBC HGB HCT RBC Indices PLT
Dose Sex S.D. (x 106 cells/ MCV MCH MCHC (x10%cells/ Reti(%)
(mg/kg) N w  EW G g gay W)
Mean 8.91 14.8 45.5 51.1 16.6 324 1134 2.3
Male S.D. 0.33 0.7 1.6 1.8 0.7 0.8 32 0.5
G1 N 5 5 5 5 5 5 5
0 Mean 7.83 14.3 42.7 54.5 18.3 33.6 1074 2.1
Female S.D. 0.16 0.6 1.2 1 0.6 0.6 83 0.3
N 5 5 5 5 5 5 5
Mean 8.88 15.1 45.7 51.4 17 33.1 1090 2.1
Male S.D. 0.42 0.7 2.4 1.2 0.6 0.7 178 0.2
G4 N 5 5 5 5 5 5 5
0.28 Mean 8.15 14.4 43.1 52.8 17.7 33.4 953 1.8
Female S.D. 0.12 0.5 1.4 1.4 0.4 0.2 98 0.3
N 5 5 5 5 5 5 5
Group/ Mean WBC WBC Differential Counting (%) PLT APTT
Dose Sex S.D.
(mg/kg) N (<10°cells/ul) gy [ym MONO EOS BASO  (%¢9) (sec)
Mean 10.68 14.7 79.2 2.6 0.9 0.2 14.5 16.8
Male S.D. 2.76 5.9 6.2 0.8 0.3 0.1 0.6 1.9
Gl N 5 5 5 5 5 5 5 5
0 Mean 5.89 14 80.3 2.7 0.9 0.1 14.4 17
Female S.D. 1.91 1.7 1.8 0.5 0.3 0.1 0.5 1.4
N 5 5 5 5 5 5 5 5
Mean 8.79 15.1 80.5 2 0.9 0.2 14.6 16.7
Male S.D. 2.1 7.4 s 0.7 0.2 0 0.7 2.4
G4 N 5 5 5 5 5 5 5 5
0.28 Mean 7.02 11.8 82.9 2.5 1.1 0.2 14.4 18
Female S.D. 1.83 4.2 4.9 0.6 0.2 0.1 0.3 0.8
N 5 5 5 5 5 5 5 5

Significant difference from control by Student #-test: *P <0.05, **P < 0.01; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV,

mean corpuscular cell volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular cell hemoglobin concentration; WBC,

white blood cell; PLT, platelet; PT, prothrombin time; APTT, active partial thromboplastin time; NEU, neutrophils; LYM, lymphocytes;
MONO, monocytes; EOS, Eosinophils; BASO, basophils; Reti, reticulocytes.
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nificant changes during the 13-week toxicity test. While
during the 4-week recovery period, compared to the con-
trol group, the high dosage female group showed a signif-
icant increase in total bilirubin, but these data were not
considered to be due to toxic effects (Table 2).

In the measurement of organ weights during the 13-
week treatment period, compared to the control group the
high-dosage group showed a significant decrease in liver
weight and increase in heart and lung weights and the me-
dium-dosage female group showed significant changes in

Table 2 Blood chemistry values for the SD rats during the 4-week recovery period study

Group/ VUM MT AST  ALP Glu BUN  Crea  TBi TChol TG
Dose Sex S.D.
(mg/kg) N (/L)  (U/L)  (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Mean 315 777 3153 176 13.8 0.5 0.08 105 79
Male  S.D. 9.1 18 21.3 17 2.1 0.03 0.01 17 34
G1 N 5 5 5 5 5 5 5 5 5
0 Mean  37.9 89.5  129.6 151 14.6 0.53 0.08 103 45
Female S.D. 14.7 39.7 16.7 17 1.1 0.05 0.02 18 20
N 5 5 5 5 5 5 5 5 5
Mean 33.4 773 2953 177 13.8 0.54 0.09 91 71
Male  S.D. 3.4 11.9 55.4 18 1.4 0.07 0.03 21 33
G4 N 5 5 5 5 5 5 5 5 5
0.28 Mean  30.9 69.6 129 147 13.8 0.49 0.11 116 56
Female S.D. 6 10.1 24.9 20 1 0.09 0.02 17 24
N 5 5 5 5 5 5 5 5 5
Group/ Mean TP Alb  A/G P Ca Na K cl
Dose Sex S.D.
i) N (g/dL) (g/dL) ratio (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Mean 6 2.5 0.69 5.55 10.4 140 46 104
Male S.D. 0.3 0.1 0.06 0.68 0.3 1 0.1 1
G1 N 5 5 5 5 5 5 5 5
0 Mean 6.8 2.9 0.75 4.74 10.4 139 42 104
Female S.D. 0.4 0.3 0.09 0.71 0.4 1 0.3 1
N 5 5 5 5 5 5 5 5
Mean 6.1 2.4 0.65 5.48 10.2 140 48 104
Male S.D. 0.1 0.1 0.03 0.66 0.2 1 0.2 1
G1 N 5 5 5 5 5 5 5 5
0.28 Mean 6.6 3 0.8 4.28 10.4 140 4.1 104
Female S.D. 0.4 0.3 0.06 0.28 0.4 1 0.4 1
N 5 5 5 5 5 5 5 5

Significant difference from control by Student #-test: *P < 0.05; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP,

alkaline phosphatase; Glu, glucose; BUN, blood urea nitrogen; Crea, creatinine; T-Bili, total bilirubin; T-Chol, total cholesterol; TG, tri-

glycerides; TP, total protein; Alb, albumin.
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kidney and adrenal gland weights. However, during the
4-week recovery period, compared to the control group
the high-dosage group did not show a significant change
in the weight of any organ.

During the 13-week treatment period, the medium- and
the high-dosage groups showed some fatty liver changes
in the periportal area. These changes were not detected
during the recovery period. During the 13-week toxicity
test, examination of the thigh muscle into which the SBV
had been injected showed cell infiltration, inflammation,
degeneration, necrosis of muscle fiber, and fibrosis in all
experimental groups. But these histological changes were
not observed during the recovery period. These results in-
dicate that the abnormalities observed in the organs and
tissues are temporary and reversible. No abnormalities
were observed in any other organs (Fig. 2 and Table 3).

4. Discussion

Apitherapy (bee sting therapy or bee acupuncture ther-

apy) has been a folk remedy in many cultures, and BVP
is a modern and scientific improvement on traditional
method. As with other pharmacopuncture techniques,
BVP combines physical stimulation of acupuncture with
the chemical stimulation of the bee venom. BVP therapy
is the first attempt to inject animal poison from nature into
the human body for treatment purposes and has opened a
new area of treating disorders with a potent poison. How-
ever, because BVP can cause allergic reactions, allergic re-
sponses, especially anaphylactic shock, put practitioners
and patients at great risk [19].

To solve this problem, many trials have been performed
over a long time and finally SBV was developed [14, 15, 20,
21]. SBV is a type of pharmacopuncture using melittin that
has been isolated and refined from bee venom. Melittin is
a well-known water-soluble toxic peptide present in the
venom of apismellifera, comprising about 50% of its dry
weight. This peptide is able to disrupt membranes, pro-
ducing many effects on living cells. This small peptide has
a molecular weight of 2836 and is made of 26 amino acids.
Three-dimensional analysis has revealed that the four sub-

Table 3 Histopathological findings for the SD rats during the 4-week recovery period study

Sex Male Female
Organ/findings Group Gl G4 Gl G4
Dose (mg/kg) 0 028 0 028
Number of animals 5 5 5 5
Adrenal Fatty degeneration, zona fasciculata, bilateral t 1 1 0 0
Kidney Basophilic tubules, focal, cortex + 1 1 0 0
Cell infiltration, mononuclear, focal * 1 0 0 1
Liver Cell infiltration, mononuclear, focal + 0 0 1 0
Microgranuloma * 0 0 0 1
Lung Appearance, macrophages + 1 0 0 0
with bronchi Mononuclear cell, focal, around respiratory bronchiole . ) 0 ) 0
Mineralization, arterial wall, focal
Pancreas Proliferation, ductular cell, focal 1 1 0 0 0
Salivary gland, sublingual  Cell infiltration, mononuclear, periductular £ 0 0 1 0
Thymus Cyst <+> 0 0 1 1
Thyroid Hyperplasia, focal, follicular, right + 1 0 0 0

Grade- +: minimal, +: mild

<+>: presence in “presence or not” basis.

There were no remarkable changes in the brain, cecum, colon, duodenum, epididymis (male), esophagus, eye, femur, harderian glands,

heart, ileum, jejunum, mammary gland, mesenteric lymph node, ovary (female), parathyroid, pituitary, prostate (male), rectum, sali-

vary gland (parotid, submandibular), seminal vesicle (male), skin, spinal cord, spleen, sternum, stomach, submandibular lymph node,

testis (male), left or right thigh muscle (injection site), tongue, trachea, urinary bladder, uterus (female) and vagina (female) of the

control and 0.28 mg/kg groups.
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Figure 2 Thigh muscle tissue obtained from 4-week recovery test of Sweet Bee Venom after a 13-week, repeated, intramuscular dose toxicity test
in Sprague-Dawley rats.

(A) In the treatment group (0.28 mg/kg every day for 13 weeks), degeneration, fibrosis, inflammation, panniculitis, and necrosis of muscle fiber
were observed. These changes were shown to be severe, depending on the dose. (B) These results show that Sweet Bee Venom has influenced the
muscle fiber, but these changes disappeared during 4-week recovery period. Pathological changes were detected by hematoxylin & eosin (H&E)
staining (x 100 [B], x200 [A]). In (A) the stars show degeneration of muscle fiber, the small arrow shows regeneration of muscle fiber, the three big
arrows show inflammatory cell infiltration, and the cross shows fibrosis.

units of melittin combine in a helical structure [22, 23].

The principle behind refining melittin from bee venom is
a protein separation technique using gel filtration. When
bee venom is passed into a gel where only substances with
less than a 10,000 molecular weight can enter, then en-
zymes with weights exceeding 10,000 are passed first fol-
lowed by smaller peptides. SBV is pure melittin obtained
through this process. SBV’s analgesic, anti-inflammatory,
and anti-bacterial functions and its effect on decreasing
abdominal fat accumulation have been proven through
numerous experiments [24-27]. SBV regulates the activa-
tion of nuclear factor-«B (NF-xB), a genetic modulator
of immunity and inflammation. NF-xB inhibits lipopol-
ysaccharide LPS, tumor necrosis factor-o. (TNF-¢)), and
sodium nitroprusside (SNP) to suppress inflammation. In
the presence of cancer cells, NF-xB p50 expression, which
increases during the process of oncogenesis in colorectal
cancer, is suppressed to inhibit inflammatory disorders
such as rheumatoid arthritis [28, 29].

We should confirm the acute or chronic adverse effects
that one material can cause, as well as the dose-response
correlations, to evaluate the toxicity. Animal experimenta-
tion is the most indispensable way to obtain this informa-
tion. In other words, a toxicity test is an important safety
assessment of a test substance [30], and the purpose of
toxicity studies is to ensure the safety of using a new drug
[31].

Toxicity studies of SBV have reported 50% lethal dose,

LDso, for SBV in SD rats of over 30 mg/kg [16], and the max-
imum reported dose of SBV in beagle dogs in a single-dose
toxicity test was over 9 mg/kg [17]. No significant changes
were observed for doses below 0.14 mg/kg in SD rats, and
no direct side effects of SBV were observed for doses of
0.56 mg/kg in beagle dogs suggesting that a high dosage of
SBV of 0.28 mg/kg should be used for a 13-week, repeated,
dose toxicity test with a 4-week recovery period in beagle
dogs or SD rats [13, 18].

As some significant changes had been observed during
the 13-week repeated dose test, we conducted a 4-week
recovery test, during which we checked the reversibility of
the changes that occurred during the toxicity test. During
the 13-week repeated dose test, some experimental groups
showed gait disturbance, particularly at higher doses of
SBV. However, this symptom lasted for only 10 minutes af-
ter the injection and was not observed during the 4-week
recovery period. A significant decrease in body weight was
observed in the high dosage (0.28 mg/kg) group during the
13-week treatment period. Compared to the control group,
the high-dosage group did not show a significant change
in weight during the 4-week recovery period. Some groups
showed significant changes in organ weights compared to
the control group during the 13-week treatment period;
however, compared to the control group, the high-dosage
group did not show any significant change in organ weight
during the 4-week recovery period. Thus, these changes
are likely temporary and reversible.
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Histopathological examination revealed some fatty liv-
er changes in the periportal area in the medium- and the
high-dosage groups during the 13-week treatment period.
These changes were not observed during the recovery pe-
riod. Examination of the thigh muscle into which the SBV
had been injected revealed cell infiltration, inflammation,
degeneration, and necrosis of muscle fiber, as well as fi-
brosis, in all experimental groups during the treatment
period, but these histological changes were not observed
during the recovery period, indicating that the abnormal-
ities of organs and tissues were temporary and reversible.

5. Conclusion

In conclusion, the present study corroborated the benefi-
cial effects of PEMEs of W. volubilis and of metformin in at-
tenuating hyperglycemia by down-From the results of our
study, we estimate that the observed histological chang-
es in the thigh muscle and liver in the medium and high
dosage groups during the 13-week, repeated, dose toxicity
test were reversible, and we think that the dose of 0.07 mg/
kg proposed in the 13-week, repeated, dose toxicity test is
a suitable value of the no-observable-adverse-effect level
(NOAEL) for intramuscular injections of SBV.

Conflict of Interest

The authors declare that there are no conflicts of interest.

References

—

.Kwon KL, Koh HK. [An experimental study with bee
venom therapy on anti-inflammatory and analgesic ef-
fects]. The Journal of Korean Acupuncture & Moxibus-
tion Society. 1998;15(2):97-103. Korean.

2.Ko HK. [Experimental studies on the effect of bee
venom therapy on the analgesic, antipyretic and
anti-inflammatory action]. J Korean Oriental Med.
1992;13(1):283-92. Korean.

3.Lee SN, Hong SY, Jo HC, Byeon IJ, Song HS, Kim
GH. [The clinical study on bee venom acupuncture
treatment on osteoarthritis of knee joint]. The Jour-
nal of Korean Acupuncture & Moxibustion Society.
2003;20(5):73-8. Korean.

4. Wang WH, Ahn KB, Lim JK, Jang HS. [Clincal investi-
gation compared with the effects of the bee venom
-acupuncture on knee joint with osteoarthritis]. The
Journal of Korean Acupuncture & Moxibustion Society.
2001;18(3):35-47. Korean.

5. Kim TH, Kang KS, Kwon KR. [Three cases of affections

of the hip treated with Korean Bee-Venom therapy]. J
Pharmacopunct. 2001;4(3):127-34. Korean.

6. Lee SH, Lee HJ, Baek YH, Kim SY, Park JK, Hong SJ,
et al. [Effects of Bee Venom on the pain, edema, and
acute inflammatory reactant of Rheumatoid Arthritis
patients]. The Journal of Korean Acupuncture & Mox-
ibustion Society. 2003;20(2):77-84. Korean.

7. Lee SH, Hong SJ, Kim SY, Yang HI, Lee JD, Choi DY, et
al. [Randomized controlled double blind study of bee
venom therapy on rheumatoid arthritis]. The Jour-
nal of Korean Acupuncture & Moxibustion Society.
2003;20(6):80-8. Korean.

8. Kim KU, Seo BM, Yun JS, Lee YK, Choi SH, Lee Km, et
al. [The comparison of bee venom herbal acupuncture
therapy between neighboring acupuncture points and
neighboring-remote acupuncture points on the treat-
ment of lumbar spine herniation of nucleus pulpous].
The Journal of Korean Acupuncture & Moxibustion So-
ciety. 2005;22(6):181-7. Korean.

9. Lee KM, Lee KS, Yem SC, Jang JH, Yun JY, Hwang BC, et
al. [A Clinical study of Bee-venom acupuncture treat-
ment on protrusion disc Patients]. The Journal of Kore-
an Acupuncture & Moxibustion Society. 2004;21(5):13-
25. Korean.

10.Jun HJ, Hwang U, Kim JS, Nam SS, Kim YS. [Clinical
evaluation of herniation of nucleus purposus patients
treated by bee venom therapy]. The Journal of Korean
Acupuncture & Moxibustion Society. 2003;20(5):63-72.
Korean.

11.Lee DY, Lee KM, Yeom SC, Kim DH, Kim DJ. [A clinical
study of bee venom acupuncture therapy on shoulder
pain patients in stroke sequelae]. The Journal of Korean
Acupuncture & Moxibustion Society. 2006;23(4):69-80.
Korean.

12.Jeoung KS, Kim SH, Park SK, Lim HJ, Yoon HS, Ahn H]J.
[Clinical study on the effect of bee venom acupuncture
therapy on the post-stroke pain]. The Journal of Korean
Acupuncture & Moxibustion Society. 2005;22(3):69-75.
Korean.

13. Kwon HY, Kwon KR. [Study of four weeks repeated-dose
toxic test of Sweet Bee Venom in rats]. ] Pharmacop-
unct. 2011;14(1):5-24. Korean.

14.Kwon KR, Choi SH, Cha BC. [Component analysis of
Sweet BV and clinical trial on antibody titer and allergic
reactions]. ] Pharmacopunct. 2006;9(2):79-86. Korean.

15. Choi YC, Kwon KR, Choi SH. [Purification of peptide
components including Melittin from Bee Venom using
gel filtration chromatography and propionic acid/urea
polyacrylamide gel electrophoresis]. ] Pharmacopunct.
2006;9(2):105-11. Korean.

16.Kim YJ, Lim CS, Kwon KR. [Study of single dose toxic
test of Sweet Bee Venom in rats]. ] Pharmacopunct.



026 http://www.journal.ac

Journal of Pharmacopuncture 2014;17(2):018-026

2009;12(4):5-32. Korean.

17.Yoon HC, Lee KH, Kwon KR. [Study of single dose toxic
test of Sweet Bee Venom in Beagle Dogs]. ] Pharmacop-
unct. 2010;13(4):43-61. Korean.

18. Park ]S, Lee KH, Kwon KR. [Study of four week repeated
dose toxic test of Sweet Bee Venom in Beagle Dogs]. J
Pharmacopunct. 2010;13(4):5-41. Korean.

19. Korean Pharmacopuncture Institute. Pharmacopunc-
turology: principles and clinical applications. Seoul:
Elsevier Korea LLC; 2012. Chapter 29, Chapter Animal
Based Pharmacopuncture; p. 147-79.

20. Hwang TJ, Lee SB, Kwon KR. [An experimental study of
production of egg yolk antibody(Ig Y) against bee ven-
om)]. ] Pharmacopunct. 2001;4(2):5-15. Korean.

21.Kwon KR, Lee KH, Park WP. [Experimental study on
antibody effect of anti- bee venom on the Bee Venom
Pharmacopuncture]. ] Pharmacopunct. 2005;8(1):21-
30. Korean.

22.Haberman E. Bee and wasp venoms. Science.
1972;177(4046):314-22.

23. Gauldie J, Hanson JM, Rumjanek FD, Shipolini RA, Ver-
non CA. The peptide components of bee venom. Eur J
Biochem. 1976;61(2):369-76.

24.Lee JS, Lee JY, Kwon KR, Lee HC. [A Study on allergic
responses between Bee Venom and Sweet Bee Venom
Pharmacopuncture]. ] Pharmacopunct. 2006;9(3):61-
77. Korean.

25.Lim CS, Park WP, Jang SB, Choi YC, Park DI, Kwon KR,
et al. [Clinical studies of Sweet Bee Venom to the effect
of allergic responses]. ] Pharmacopunct. 2008;11(2):55-
62. Korean.

26.An JC, Kwon KR, Lee SB, Rhim TJ. [Experimental study
on the comparison of antibacterial and antioxidant ef-
fects between the Bee Venom and Sweet Bee Venom)]. ]
Pharmacopunct. 2006;9(3):97-104. Korean.

27.Lim CS, Park WP, Jang SB, Choi YC, Kim KS, Kwon KR,
et al. [Clinical studies of Sweet Bee Venom to the effect
of abdominal fat accumulation]. J Pharmacopunct.
2008;11(2):33-40. Korean.

28.Park HJ, Lee SH, Son D], Oh KW, Kim KH, Song HS, et
al. Antiarthritic effect of bee venom: inhibition of in-
flammation mediator generation by suppression of
NE-kappaB through interaction with the p50 subunit.
Arthritis Rheum. 2004;50(11):3504-15.

29.Park HJ, Lee HJ, Choi MS, Son DJ, Song HS, Song M]J, et
al. JNK pathway is involved on the inhibition of inflam-
matory target gene expression and NF-kappa B activa-
tion by melittin. ] Inflamm (Lond). 2008;5:7.

30.Kim YK. [Toxicology]. Korea(Seoul): DongHwa Tech-
nology Publishing Co; 1984. p. 15-8. Korean.

31. Heo IH. [Toxicology]. Korea(Seoul): Shinil Books; 1993.
p. 9-10,185-6. Korean.



