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Comparative Study of Therapeutic Effect of Needle-free Bee Venom
Aqua-acupuncture (BVA) into Zusanli (ST36) in the Rat Formalin Test
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Bee Venom aqua-acupuncture (BVA) simultaneously exerts pharmacological effects of biclogically active compounds,
existed in the whole bee venom, and medicinal effect of the stimulation of acupuncture points. BVA has been considered
as a promising therapeutic method for treating various chronic diseases, mainly accompanying severe pain and
inflammation.As a painless injection device, jet injectors have been commercially marketed for various clinical applications
including insulin injection and vaccination. Among them, a pressure-driven jet injector system could be used for
intradermal delivery of a variety of drugs. The aim of this study was to investigate the analgesic effects of the BVA using
a needle-free injector (Biojector 2000®, Bioject Inc., OR, USA), compared to the conventional BV aqua-acupuncture using
a typical syringe. Adult Sprague-Dawley rats were injected with bee venom (0.08mg/kg, 50ul) using Biojector 2000%
(BVA-B) or a syringe (BVA-S) into the Zusanli (ST36) acupoint, 30 minutes before plantar injection of 2% formalin. It was
found that BVA-B-, or BVA-S-treated rats, compared to controls, exhibited significantly less licking behavior during the late
phase in the rat formalin test, when compared to controls. During early phase, however, those effects were not significant

but substantial. The analgesic effect of BVA-B was also compatible with that of the conventional BVA-S.

In the

immunohistochemical studies, BVA-B significantly suppressed the expression of formalin-evoked c-fos, a biomarker of
neuronal activity, in the lumbar dorsal horn of the spinal cord. These results indicated that BVA-B waseffective in the
modulation of pain in the rat formalin test, compared to BVA-S. Taken together, the needle-free jet injector system could
be substituted for the conventional aqua- acupuncture with the advantage of little pain.

Key words : bee venom agua-acupuncture, non-invasive, needle-free, analgesic effect, formalin-induced pain,
acupuncture point, herb-acupuncture
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4. HH XX 5}8HH (Fos-like immunohistochemistry)

YSLE LB NPT Fo HESES G4 dEHpE
(80mg/kg i.p)E UIFTE & 0.9% saline 200mloj ©]o] 0.1MQI4}
A=HO T FH|SF 4% formalin N 1000mIZE A A2 E5)
FAIA LI 1HE & AL AUL3~LS) LNl 24]
7 S & 2BAIFIAL 30% sucrose TFE Q1A AEM(PBS)o
ol 4ToA HBsIct

tted H45 I35 30umel F71Z2
21T} poly-L-lysine-coated slided]] ARE ARt
HzE ZAE Q4 HEHOFE MAE F Fos-expression ¢H-70]
AMEX]&E primary rabbit polyclonal antibodies’} X
el Fos-antibody (&%B]81:1000; ABcam Ltd, Cambridge,
UK)oll ©3}C}. Primary antibodys= 0.2% Tween-20 (PBST)ollA]
2% normal rabbit serum 3%} 0.001% keyhole limpet hemocyan
B0] B0l SHOF 10008) 8]45la) FHIGINCE Mg £A)
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rabbit serum& ¢HFFOl= PBSTOA] 2008} £ 5]415} biotinylated
rabbit anti-sheep serum(Vector Laboratories, Burlingame, CA)
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EQ} Vectastain ElitABC™ reagent (Vector Laboratories,
Burlingame, CA)oll &7} Y12A|Z3C) PBSTE M&HESH & ZRAlg
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o ZAE 247 B R4 X A1 F cover-slipped &
& Zslsin|Z(Carl Zeiss, Germany, 50X)S AMESIo] superficial
layers (SDH, laminal 2)&iH c-fosE Bar5lo] Wl c-fos?]
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5. SAAe]
A8l A= 2% Meant/-S.D (Standard deviation)O.F T
dsleom, EAXEIE one-way ANOVA £ AlE35190M,

probability valuesg& S&3817] 915 Tukey test & HAIGIILS
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E7 Z23Y2 Window& SPSS 8.0 0)&36131
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C} (3.7841.21 sec) O]|F FU 1082 FFE tIA] E71617] A1Z&6H
o} 152255 Alolo] 7} BE 0| WEE BYL 15 2
4817 Al1ZRsl] 408 ol I XLEJX] okoir). formalin-
induced paw licking timeg %71 vt&7] (02~108A10))} £71
HHS7I(102~402 0N E Lhre] & ul tHETY] 849 £7IRS
7M1 E102417.2%, 7] BIE7]olA = 272.95 £31.82 82 EH
Wt (Table 1 &%)

formalin-induced pain
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2. &4t ](ST36) BEOIX}=0] formalin-induced pain behavior

of PlAl= g

formalin® 2 EEE {FaX]7)7] 308H0 B GANUOE
ol A=E S ¥ BS 852 ¢ oF 23 ti£Tol vlalAl
u} okl AF2E} Biojector2000%S A18S} CHIAE T BF &
Z #@=Zo] W% paw licking timeoll4] 398 Z4AE HATE

ESHE o] IRzl 27t formalin 7 JFEE 10
B2 UER S £7] Y& (early phase) BTk 1082 0] FHE] 4082
Alolofl Ueb ke #7] BE7|(late phase) ol Z5HAl #& HUTE

UdIFEAL7] 0] &8 BVA-NTQ paw licking time2 Z7] 1}

871014 E78.64:147%, F7] BHE7]0IAE 188.52:33.23 K0
Biojector 200082 o]88} BVA-BTOl AL Z7|gIS7|dME
7641:2583%, &7] BHS7|oIA 159464121528 thETY
10217.229} 272.95£31.82%0] HIg) 994 UE LAE 2R
BE obH O] UulFEAY] AV Biojector 200032 ol =
Atgt Alo]7t RACh (Fig. 1, Table 1 £h1l)

Table 1. Time spent in formalin-induced pain behavior(paw licking)

following formalin injection into the plantar surface of the rat.(unit
: second)

Group Early phase Late phase
Control 102+17.2 27295+3182
BVA-N 78641147 188.52+33.23
BVA-B 76.41£2583 159.46+12.15
BVA-N group : bes venom acupuncture with nesdle(30G) pretreatment of formalin

freatment. BVA-B group : bee venom acupuncture with Biojector2000” pretreatment of
formalin treatment. Control group : no prefreatment of formalin treatment

O control
300 aBy
250 = -y BEBRV-Bio
8 200
£
B 150
s 100 T
50
0
Early phase Late phase
Fig. 1. Companson of the analgesic effect of bee venom
acupuncture with needle pretreatment and B|01ector2000

pretreatment into Zusanli(ST36) on duration of licking time in
formalin-induced pain behavior. Fach bars are represent as mean+SEM
(*p¢0.05:significantly different from control group)

3. HolMe c-fos W0l Hoh PEED (c-fos expression in
the spinal cord )

B3l §u|4 (Carl Zeiss, Germany, 50X)E AFE3KY &9
L3~L4 Aloj9superficial dorsal horn layers (SDH, lamina I ,1IT)
o] WHE cfosQ] 2 Ao} BAIGH AT ARFOAS] ukE &
© BT} bee vonom x| ol Wl BT 44 B AL 2
= ATk (Fig. 3. AX) BF 4E A= 2 §5 AA aHE

B8 AWE HHE thE oA 2o E AAA Z4E 189.75+9.0

7Hol T WHEEAP) AN S BEOH A2 T (BVBN)Y B9t
106.44+2.417)0]™ Biojector 2000° & A}BFE BEOHE AT

F—LIO

(BVB-B)oll A= 117.8+2.060.2 EEQEY A=
248 Holi vk (Fig. 2 TF)
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1on

The number of FLL in lumbar spinel cor

50

b3

control BV BvV—B
Fig. 2. A graph summarizingthe effect of bee venom(BV)
acupuncture £Zusan|| ST36) pretreatment with needle and

Biojector 2000%® on the number of Fos-expression in the L3~L4
spinal cord.(significant difference * vs. control group p<0.05)

D5

g g Lad
Lumbar L4 Spinal Cord

\“I:”( L.

treatment on the

Fig. 3. The effect of bee venom
expression of the Fos like-immunoreactivity in the L3~L4 spinal
cord following subcutaneous injection of formalin into the plantar

®Y)

surface of the right hind paw. (A) Diagrammatic representation L3~1.4 spinal
cord. Cells expressing Fos like lmmunoreacnvny stand out darkly stained relative 10 the
background. (B) lllustrates the laminar subdivisions of the lumbar spinal cord. Control
group is no pretreatment of formahn injection(a), bee venom acupuncture (Zusanli,
ST36)  pretreatment  with  nee; Ie Bee wvenom acupuncture {Zusanli, ST36)
pretreatment  with - Biojector2000°(c). The expression of c¢fos protein reduce to
prefreatment Bee venom acupuncture as compared with injection of formalin into hind
paw. SDH, superficial dorsal horn(laminae 1 - 11); NP, nucleus proprius (iaminae i -V
) Neck, neck of dorsal horn(laminae V-VI ); VENT, ventral horn{laminaewi-vil )
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