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| ABSTRACT |

The Effect of Hwangnyeonhaedok-tang Pharmacopuncture on ST25 (Rfg) in
Rats with Dextran Sulfate Sodium (DSS)-Induced Colitis

Seung-Heon Lee, Kyung-Mi Park, Seong-Hee Cho
Dae-Hwan Youn, Seung-Jeong Yang
Dept. of Oriental Obstetrics & Gynecology, College of Korean Medicine,
Dong-Shin University

Objectives: The purpose of this study is to find out the effect of various
concentrations of Hwangnyeonhaedok-tang (HTT) pharmacopuncture on ST25 (FA&)
in rats with dextran sulfate sodium (DSS)-induced colitis.

Methods: Colitis was experimentally induced by feeding rats with water mixed
with 5% (w/v) DSS for 20 days. The rats were divided into 5 groups: the normal
group (Nor, n=5), the control group - colitis induced rats with no treatment (Con,
n=>5), the acupuncture group - colitis induced rats with acupuncture applied on
ST25 (Acu, n=5), the pharmacopuncture group 1 - colitis induced rats with 0.729
mg/250 g/40 ul of pharmacopuncture applied on ST25 (PA-1, n=5), the pharmacopuncture
group 2 - colitis induced rats with 3.645 mg/250 g/40 ul of pharmacopuncture applied
on ST25 (PA-2, n=5). The changes in weight, excrement concentration and hemafecia
were observed 5 times every 2 days. The colon lengths were measured from appendix
to the end of colon after the experiment. Hematological and serological exams were
conducted the day after the last treatment by cardiac puncturing anesthetized rats.

Results: ST25 is the abdominal front point (¥5<) of large intestine meridian and
is known to have effect in colitis. Various concentrations of HTT pharmacopuncture
(HTTP) applied on ST25, in rats with DSS-induced colitis inhibited decrease in
colon lengths and body weight in both PA-1 and PA-2 groups. Hematological
and serological exam results also showed that HTTP has significant effect on
colitis in both PA-1 and PA-2 groups.

Conclusions: Colon lengths were significantly increased in the acupuncture group,
PA-1 group and PA-2 group, compared to the control group. The body weight was
significantly increased (p<0.05) in PA-2 group after the first treatment, compared
to the control group. TNF-«, IL-6, AST were significantly decreased in PA-1 and
PA-2 groups, compared to the control group.

Key Words: colitis, dextran sulfate sodium (DSS), ST25, Hwangnyeonhaedok-tang
pharmacopuncture (HTTP)
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= =34 2AEE AHF

A AFBE=S skl

FAAR T F&EI e 73t
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2 -0CeAN 52 AxAA HEFZHo=
Aozl Aol ¢ 51 golAdt o] & &
w3l YA GFE AR e, pH
meter(ORION, US.A)Z 474 pH 72
APES 2Aste] A oR AT F YA
B A3} T}t Al&el A8 (Table 1).

Table 1. Composition of HHT

Composition Scientific name AII(lg;lnt

¥ &  Coptidis Rhizoma 90

¥& +  Gardeniae Fructus 90

¥ & Scutellariae Radix 60

% M Phellodendri Cortex 60
2. A3 vy

D A s

A 5%(w/v) dextran sulfate sodium

‘l‘l‘e
1 9 %—?‘% k= /‘] 53’11 3—%“%_'}
o] FF3} o).

2) &+ &¢

AP FEL] 2 ofF AHAE A
o2 AAF(Nor, n=5), HALS
A7 F HAE A g DH_%—Z-—(Con
n=5), AAS FEAA ST25°1] of

(

u&
)
rd
o
(@]
fart

oL g
n=5), WAFE A2 F ST2540 0.729
A

174 (PA-1, n=5), HAFL 222 F
ST25 3.645 mg/250 g/40 ule] <k &
Ale§gt HTTP 2+(PA-2, n=5)2& *+
3kl

3) HE F FRAA

ko] A3 E ST25& F < v
clavicle®] FHNA ot 2 AT 744

Z2M le] FAH o7 QA AFSH 29}
vl A HEsAT. FH A= FE
ST25 F-9leoll 29l 27 134 F 53]l
A7 40 ple] oFH el A7 FrE A
= lew, kAN -2 insulin syringe(31
Gx8 mm. BD., USA)& o] &3} F9)
3t o

4) A ZHol A

Ay 255 AY

3
i A, ‘H o° i 3 FRA A A, of
A2 Fof| 22+ ZA s

6) Tumor Necrosis Factor-a(TNF-a)

A

TNF-a &* 2 rat TNF-a(Invitrogen,
USA)E AH&ste] 543k Rat TNF-a
7} coating® microplateel] rat TNF-a
standard, serum, control 100 pl& *7}
&l platecover® tappingdt 3o 1&7F
mixing3tal Aol 2A1zF WA E
Washing solution 400 ul® 43] washing
2 rat TNF-a biontin conjugate 100 ul&
A 7F8k2 plate cover® @l Ao 147}
w23l vh. Washing solution 400 pl&
43] washing & streptavidin-HRP working
solution 100 nlE #H7}F3ta platecovers
D37 Aol 3047t ¥k 813 vk, Washing
solution 400 plE 43] washing & stabilized
chromogen 100 ulE A 7}3}2 plate cover
5 93 o5 A2 Aol A 3087 W
2] 8ld e}, Stop solution 100 plS plateel
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Yy AmkeS 22]A]71 ¥ Spectramax
(M2, Molecular Devices, USA)E 450
nmel A OD (optical density) & A3}
At

7) ELISAel ¢]3t interleukin-6(1L-6)

=4

1L-6 A2 rat [L-6(Invitrogen, USA)
Z A18-8le] =A319ck Rat IL-67} coating
% microplateol rat IL-6 standard 100 pl,
serum, control 50 ulel incubation buffer
50 plE #7}38lal plate cover® tapping
gk %o 1¥7F mixingstxl 37Tl 2417
v} =] &}l oF. Washing solution 400 pl®
43] washing ¥ rat biotinylated anti IL-6
100 ulE #7138k plate covers 9 A2
of 1A1ZF 30&7F wWAEkd e, Washing
solution 400 plZ 43] washing 5 streptavidin-
HRP working solution 100 pl& #7}slx
plate covergE ¥ Aol 30&3F HHA|
39 t}. Washing solution 400 plZ 43]
washing $ stabilized chromogen 100 ul
= AH7}st plate coverE: Y1 o] FE
Al Abelel A 3087 WFx] skl Stop
solution 100 plE- platedl ¥ WAuk-g-&
ZF2 A7l & Spectramax(M2, Molecular
Devices, USA)E 450 nmell#4] OD (optical
density) & &4 3t}
8) do F HAsH A}
% 53] AlEe F uad 3§ v S
2 2d 3FE AR "o
A, A &Jste] dojzl FHf
oF 100 plE EDTA-bottled] ¥ %
v}E multispecies hematology analyser

Al ofN mlo £

(950, Hemavet, USA)ll F3led WBC,
RBC, Hb, HCT, MCV, MCH, MCHC,
PLT < A58 734 7] (Hemavet 950.
USA) R EAsd o v da2 3
44422 7] (Centricon T-42K, TItaly)
ol A 3500 rpmeZ 2087+ As)ste] &
Ag Estdl o A LA A3
271 (DRI-CHEM 4000i, Japan)Z& A&
3l aspartate aminotransferase(AST),
alanine aminotransferase(ALT) % blood
urea nitrogen(BUN)-& =A s} t}.

3. 3AAE

Al AR Hkd £F 22 (meant
SE)E A3 2w, Window& SPSS
(version 21, SPSS, USA)E o]&3}e,
v 2424 W F Mann-Whitney U test
E Aldste] A 7o BAA FoE
st o AR AP HAgkel Hst
EAAA FIAL2 A7 PL.053
P<0.01eI A ou] & Ko 3kt

m. 2 =

1. A3 Aol Wsle] vl X 3}

AL 20.1+£0.54 cm, W F+2 135+
0.73 cm, FAAHE2 16.0+0.27 cm, PA-1+
2 16.3£0.34 cm. PA-222 16.70.62 cm
5 27 Yol H

o) 2ol w)sted A (p<0.01), A
(p<0.01), PA-1(p<0.01), PA-2(p<0.05)
EFA foldt S7HE B o(Fig. 1).
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Fig. 1. Effects of HTTP on colon length in DSS-induced colitis in rats.

The results were expressed as Mean*SE. Nor : intactness. Con : DSS-induced colitis and no
treatment. Acu : DSS-induced colitis and acupuncture. PA-1, PA-2 : DSS-induced colitis and
HTTP (0.729 mg/250 g/40 ul, 3.645 mg/250 g/40 nl). ## ** : p<0.01, * : p<0.05 statistically
significant compared with control group.

Colon lengthicm)

Mor

2. AF Wel AL Hzzol wlste] ATl E S8 F o
GaFolr g A 280232 & AAE A(00D. SFIAL 1303 (p0.00).
S F oPAR A 2074173 ¢ oFAA 284 (0001 2 4314 (p<0.0D e, PA-2

S 13 232.2+2.24 g. 237 243.5+1.88 g. Z(pC0.05) M= kA X2 13Ae &
334 268.3+2.06 g, 4314 263.8£3.34 g. o8t =712 B9 H(Table 2, Fig. 2).
5317 265.0+4.81 g& 7tz Jehygloh
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Fig. 2. Effects of HTTP on the changes of body weight in DSS-induced colitis in rats.
The results were expressed as Mean+SE. ## : p<0.01. * : p<0.05 statistically significant compared
with control group.
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Table 2. Effects of HTTP on the Body Weight in DSS Induced Colitis in Rats (g)

Treatment (times)

Group Before 0 1

2 3 4 o

Nor 225.6%1.91 243.2+3.51%% 249.8+2.85%* 267.0+2.57%% 273.6+3.61 281.4+2.87** 277.0+3.33
Con 223.0+2.32 229.741.73 232.2+2.24 243.5+1.88 268.3£2.06 263.8+3.34 265.0+4.81
Acu 225.2+1.98 235.8+2.20 239.0+2.07 242.8+3.47 272.4+5.94 267.0+5.66 277.6+6.98
PA-1 224.6£1.81 235.4£2.06 236.8+2.46 241.6+1.96 263.6+1.44 260.2+2.08 272.4+2.32

PA-2 227.242.40 235.4%3.01 241.4+3.59%

244.8+2.44 273.6+£4.20 269.2+4.48 279.0£5.41

The results were expressed as Mean+SE. ##
with control group.

3. TNF-a W3}e] m X o33

AL 0.080. OOG(OD) 2L
0.10+0.005(0.D.), HAR=2 0.10+0.011(0.D.),
PA-172 0.07+0.004(0.D.), PA-2+-2 0.09+
0.004(0.D.)E 724 vepli et A 2ol
H|slo] AAZZ PA-1Fel A §23 3F
25 BAeH(p<0.05) (Fig. 3).

© p<0.01, *

p<0.05 statistically significant compared

4. IL-6 ¥ 3}ol] w] X G

A2 (0.10£0. 003(0 D), HEx+2
0.15+0.005(0.D.), AAR= 0.25+0.121(0.D.),
PA-1-2 0.10£0.004(0.D.), PA-2+-2 0.10+
0.007(0.D.)E 7474 veplisiet. o 2ol
B35ty AAZI PA-135, PA-2+7lA]
frelst ZA4aE B Ao (p<0.01) (Fig. 4).

TNF—a(0.D.)

1hi

Nor

PA-1

Fig. 3. Effects of HTTP on the level of TNF-a in DSS-induced colitis in rats.

The results were expressed as Mean=SE. #
with control group.

- p<0.05, * : p<0.05 statistically significant compared
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Fig. 4. Effects of HTTP on the level of IL-6 in DSS-induced colitis in rats.

control group.

The results were expressed as Mean=SE. ## ** : p<0.01 statistically significant compared with
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5. AST w3}l u| X <33

A2 101.846.01 U/], 22 131.8+
8.62 U/1, AR 120.2+9.22 U/L, PA-1
< 100.6+4.06 U/1, PA-2¥< 106.2+3.43
U/15 27 el sdeh, szl B3t
AAE3 PA-11-, PA-27°A <3t
£ 2.3 (p<0.05) (Fig. 5).

# . *
= 100
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Hor con Acu Pa-1

PA-2

Fig. 5. Effects of HTTP on the AST in
DSS-induced colitis in rats.

The results were expressed as Mean+SE.

#, * 1 p<0.05 statistically significant compared
with control group.

6. ALT wisle] m A& A3

AL 43.842.82 U/l S22 52.4+
0.87 U/L. AAHE2 63.2£9.30 U/L. PA-1
2 52.8+2.85 U/l PA-272 46.2+2.85
U/15 27 Jepd ol e

R zoll BlElte] B A A #

g W3S Holx ¢deh(Fig. 6).

50 #
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0 . . " .
Mor Con Acu
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ALT(UA

Fig. 6. Effects of HTTP on the ALT in
DSS-induced colitis in rats.
The results were expressed as Mean*SE.

7. BUN Wi3}le] m A& <43

AT 1324089 mg/dl, HELS
18.4+1.59 mg/dl, A+ 16.3+1.27 mg/dl.
PA-1¥- 15.8%0.67 mg/dl. PA-2+
14.6£1.55 mg/dlE 22 el

g
zzol wlaled AAEANE $oT 3
=
?Z]‘_-

—~

E EAARHDP0.05). °ol& AT =
A

2
EAGTAA folg W3 vl
o}
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g ]
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Fig. 7. Effects of HTTP on the BUN in
DSS-induced colitis in rats.

The results were expressed as Mean=SE.

# : p<0.05 statistically significant compared
with control group.

8. Complete Blood Count(CBC) 3}
o WX JF

HzLAME WBCZF 3.3+0.72 K/ul,
Neutrophils7} 0.5+0.05 K/ul, Lymphocytes
7} 2.7£0.66 K/ul, Monocytes”} 0.2%0.03
K/ul, Eosinophils7} 0.006+0.002 K/ul,
Basophils7}  0.004+0.002 K/ul, RBC7}
7.9%0.44 K/ul, HGB~7} 15.3+0.83 g/dL,
HCT7} 58.5%3.14%, MCV~7} 73.7+0.26 fL,
MCH~} 19.3£0.19 pg, MCHC~} 26.2+0.30
g/dle 27 vdepli ot 2ol ulE}
of BE AYFA {23 WIS Ho
A kkeH(Table 3).
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Table 3. Effects of HTTP on CBC in DSS Induced Colitis in Rats

Grou WBC Neutrophils Lymphocytes Monocytes FEosinophils Basophils
P (K (K/uD) (K/uD) (K/uD) (K/uD) (K/uD)

Nor 2.9£0.56 0.4£0.07 2.4£0.48 0.1£0.03  0.012+£0.002 0.006+0.004

Con 3.3+0.72 0.50.05 2.7£0.66 0.2£0.03  0.006%0.002 0.004£0.002

Acu 3.6+1.05 1.0£0.31 2.4%0.85 0.1£0.04  0.010£0.004 0.008+0.004

PA-1 3.9+0.65 0.8+0.32 3.0£0.47 0.1£0.04  0.010£0.005 0.004+0.002

PA-2 3.9+0.58 0.6x0.14 3.1+0.43 0.1£0.03  0.010£0.005 0.026%0.019

Grou RBC HGB HCT MCV MCH MCHC

P (K (g/d) (%) (fL) (pg) (g/dD)

Nor 8.1£0.28 15.4£0.58 59.3+2.30 73.1+0.82 19.0£0.41 25.9+0.49

Con 7.9%0.44 15.3£0.83 58.5%3.14 73.7£0.26 19.3£0.19 26.2%0.30

Acu 7.4£0.48 14.1+1.07 54.1+3.69 72.9+0.72 18.9£0.37 26.0£0.38

PA-1 8.6£0.41 16.1£0.73 61.8£2.67 71.7£0.91 18.6£0.39 26.0£0.52

PA-2 8.7£0.23 16.2£0.22 63.0£0.88 72.8+1.14 18.7£0.33 25.7£0.04
The results were expressed as Mean*SE.
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