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ABSTRACT

The effects of Sakunjatang and Samultang Aqua-acupuncture
on immune response

Byung Ruyl Lee, Byoung Choul Ahn,
Department of Oriental Medicine Graduate School, Kyung Hee Uneversity, Seoul, Korea

In order to investigate the effects of Sakunjatang(P9Ef#) and Samultang(FE4i5)
aqua-acupuncture on immune response, Sprague-Dawley male rats were used and randomly
divided into four group. Normal group was normal control, Control group was injected i.v. with
2mg/ke MTX on 9th and 11th day after sensitization with SRBC on 5th day, Sakunjatang
aqua-acupunctured group(Sample A) was aqua-acupunctured daily for 18 days into the locus
coresponding Bisu(B20) locus of the human body to Rat and MTX was administered 9th :and
11th experimental day, Samultang aqua-acupunctured group(Sample B) was aqua-acupunttured
daily for 18 days into the locus coresponding Bisu(B20) locus of the human body to Rat and
MTX was administered 9th and 11th experimental day.
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In the 9th day and the 11th day after aqua-acupuncture, MTX was injected to reduce immune
function in the tail of rat. leukocyte count, lymphocyte ratio, lymphocyte count of spleen,
lymphocyte count of bonemarrow, contact hypersensitivity to DNFB, morphologic change of
thymus cell, and electropherogram of serum protein.

The result were summarized as follows :

1. Before MTX injection, leukocyte count had no significant difference in Sakunjatang
aqua-acupunctured group and Samultang aqua-acupunctured group compared to control group
and after MTX injection, leukocyte count had no difference Sakunjatang
aqua-acupunctured group and Samultang aqua-acupunctured group.

2. Before MTX injection, lymphocyte ratio was decreased significantly Sakunjatang aqua-acupunctured
group and Samultang aqua-acupunctured group compared to control group.

3. After MTX injection, lymphocyte ratio was increased significantly Sakunjatang aqua-acupunctured
group, Samultang agua-acupunctured group had no significant difference compared to control

significant

group.

4. The lymphocyte count of spleen was increased 51gmf1cantly Sakunjatang aqua-acupunctured
group and Samultang aqua-acupunctured group compared to control group.

5. The lymphocyte count of bonemarrow was increased significantly Sakunjatang aqua-acupunctured
group, Samultang agua-acupunctured group had no significant difference compared to -control
group. ' ’ ' ' ’

6. Contact hypersensitivity was no significant difference in Sakunjatang aqua-acupunctured
group and Samultang aqua-acupunctured group compared to control group.

7. In the morphologic change of thymus cell, control group comapred to normal group had a
indistinct boundary between cortex and medulla, and lymphocyte cell density of thymus was
low, Sakunjatang aqua-acupunctured group had a distinct boundary between cortex and medulla,
and lymphocyte cell density of thymus was high. ' )

8. In the SDS-PAGE electrophorogram of serum protein, Sakunjatang aqua-acupunctured
group and Samultang aqua-acupunctured group had a Wlde band of nearby 50,000 and 25,000
Dalton which meant IgG generate more activity.
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BEEE 200+5g9] Sprague Dawley% 73 #3F
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FEo3) priastE A BRERE R 280 M EEA
7 #% fRRe] RIF® A& #Esty FAsA

AR
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kAT, WEE EASIE

(2) ZEgh FErt

METFEDS mYiEs Eie mFdA BA
sl RSN ey 1 AALS &3 2o

@) PR T esnes

AZE  Ginseng Radix 7og
At Atractylis Rhizoma 75g
B K % Hoelon 75g
3% Glycyrrhizae Radix 7hg
(Total amount 300g)
@ raygReEEs
#ith 3 Rehmanniae Radix 75g
W Angelicae giantis Radix 75g
H#  Cnidi Rhizoma 75g
7 8 Paeoniae Radix 75g
(Total amount 300g)

2. BBAE

) MEBFHI Wy g ik

AREA AoM T WEFHL EYyE
MR %% 300g8E& FA BN #£Y KIERE
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RS KEEIT HAES BBIEA BLEE
d 2 ¥ 96miy & Polr HEEZEREESNA
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g 752800 Hol -20T Y B A 285/ <k
BEAAT 2 FH BHEAAM ddSo] 7 2}
£ kBl A microfilter(0.2¢m membrane filter)
2 3888 Hol 20m vialol Pol fuskdlo] {RAF
=37 A=

2) RERS ETE
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4) JuE FIER
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2, citric acid 055g/ ¢, sodium chioride 4.2g/
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rBEGE D5 #ERS ; hettich  zentrifugen . D-1200,
Tuttlingen, )ty FKMHKE ST e
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5) fREE g

39 EiFiko] HEEE 2E MTX 2ng/ke
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3 BB MAfF 5B MTARMERE EAST £9
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group), UE FIBEH O 2 FES 161FE & £50
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of MFAMME HAST HFIBFH FHlH
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(2) L M ERHL

ZR MTXE HFEAT 28 F9 chloroforme
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O i ¥ H B. Waynforth 5779 Hik
off #E3le] EE RRENA FF S BEES LS
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M EpIEY RS BES T Efcln 2

9] treatment solution(0.125 M Tris~Cl pH6.8, 4/o
SDS, 20% glycerol, 209% 2-mercaptoethanol, 10%
Bromphenol blue)® 438 5 100TeolA] 908 F<t
#o] 15008 [m--3HA AiTSHAT v

9) BE iRy &S
K& =i HEfMEEY adapter® 718 Wi W
BE 5 U=E UE FEEZ(Olympus SC-35,

2
Japan)et EERH)

1
s EhAHN ®Es7 98
RE BEPERYE A

4, #BEDE Ao

10) #Et pEE

Z+ Tl #etEEfiyE  SAS(statistical analysis
system)& FIAStAoH sixadiiliDel s o
HUt(F-value) & B3l &8 Alole] i A5

of g HEM BEQIH WEE «=005 Kift

ol A1 Duncan BzELe] 2t () Lbfslsd ol

M. BERE
. In=p Eﬂﬂﬁ?ﬁloﬂ ofX|= HE

1) MTX A B HmERE) v x& i

IEETS 6.08320.446(103/10u0)0) 2 $uaHE
< 12900%+0.769(103/10p)0) R 0.0 PH# F 154k
WS 16.45012.803(103/10u), VUMisBEpMTE-S
16.800%£0.391(103/1010) 2 }EFSET],

Duncan # &I Gl o gk @M LkalA ik
wWhol lhsle] HWERE, WE BN L Yy
BN 2t AErde BmE Jelggle
v o 2 RS AN E HEN
o] g1 th.(Table I. Fig. 1.)

R

2) MTX HEA # Hmikggel vxs e
JJ— WEL 6.31710531(10%/100)0] Q1 31 W BEET
5483+o 774(103/10ue>ol qom puE TR
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Be  8350+1.366(107/10u0), PIMpIBLEGE S
8.350+0.882(10%/10u0) 2 UEkRtT},

A B HEMAS BTSN I —ToHS
g MiiTe &R p>0.052 velt HE F45e
kel ALFR Fskt).(Table 1. Fig. 2.)

2. M HEBRILO O|X[= &

) MTX @A i #hliEkikel 3= g

RS 4H66710615(%) 0] EHERES 59.000
T17B1%) IR e MU RS- 54500+£3.3%
(%), TUbpIsZERTT-S 50.16720.307(%) 2 tEbwoh.

Duncan £ EELA 3 H5] izl vy
BFHEHN OYGEEN 55 Wik
M HEEJA BAdste HAE B F AN
t}(Table . Fig. 3.)

2) MTX A # #EERlLo] 1)) =

ERES  46.83312.040(%)01Q T Hane
RE6TE2472%)O10 oW - UE TIHEEETES
52500+2.604(%), PUMIBTEEIES 46667+
2.155(%) 2 vrERytT)

Duncan & EHEDLA 213 @F Lol A by
TGRS HHETo halA] HEM:de 8
mE JeEMR o, MRS AEo] gl
ATk (Table IV. Fig. 4.)

3. B HEmEO o|X= #

FHH-S 240001200065 106/ea)°1 AT R
& 107.833i25.115(5><106/ea)°]‘212‘11 DU TG
TS 242.833%30.024(5%10%ea), PUdpiBEEimLE
& 372.667+29.146(5% 10°f/ea) 0.2 UElT}

Duncan #FEEL 3 @] A ¥
Baffo] thsle) MU FIBEEEIES TUM SRR
BRM HEHEJIE EBmE YA (Table
V. Fig. 5)

4. BF MEDKEO olX=s &



—thgelats]A) : 18 #1%E T4 BE-

FEBES 3750013964125 10Yea) ol 31 54
BEE 6350012.790(125% 10 ea)ol o™ FHEFIE
SRS 85.333+£9.952(125%10Yea), VOuipimEE
L 63.333£9.950(125% 10%ea) 2.2 UEbTE,

Duncan %£EigiES] o8 A LA #
el lhdtd METFRERNS AEMIE B
meE dehd o, MRS FEMKC o
At} (Table VI. Fig. 6.)

5. EBE L BEEE o|xs 28

EFEES  0232+0026(mm)o) R HEHE
0.313£0.035(mm) e} 3 o9 OE FIHEEHS
0.248+£0.038(mn), PU¥piHEESRTS  0.20210.032
(nm) 2 YEFRET]

A HES HENS mESH] f% —xmaEs
Vg 1T &2 p>005E el HE HEEY
Rl BEHA % 3krh(Table VI, Fig. 7.)

Table 1. Effect of Sakunjatang aqua-acupunctured
group and Samultang aqua-acupunctured
group on the W.B.C. in rats induced by
intravenous sensitivation with SRBC.

) Nof WB.C  Duncan
Group N.of animals (16/1040) Grouping
Normal 6 6.083+0.446"  A”
Control 6 12.900+0.469 B
Sample A 6 16.450+2.803 B
Sample B 6 16.800=0.391 B

F—value=7.08"

1) Mean*standard error of 6 rats.
2) The same letter are not significantly different at the
- @ =0.05 level by Duncan’'s muitiple range test.

Normal : untreated group.

Control : The group of SRBC antigen is immunized

and MTX is administrated.

Sarmple A : The group of Sakunjatang aqua—acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

Sample B : The group of Samuiltang aqua-acupuncture
solution is injected and SRBC antigen is

immunized and MTX is administrated.
* . Statistically significant value by the analysis of
variance procedure.(x : P<(.01)
20

18 |

16

14}

12

8t ‘

6t

at

2

0 . . -

Control Sample A Sample B
Effect of Sakunjatang aqua-acupunclured
group and Samultang aqua-acupunctured
group on the W.B.C. in rats induced by
intravenous sensitivation with SRBC.

N.ot W.B.C.
]

Normat

Fig. L

‘Table II. Effect of Sakunjatang aqua-acupunctured group
and Sarmultang aqua-acupunictured group on the
W.BC. in rats were injected i.v. with 2mg/kg of
MTX on 9th, 11th days after sensitivation

with SRBC.
, ) N.of WB.C Duncan
Group  N.of animals (10°/104)  Grouping
Normal 6 6.317£0531" AY
Control 6 5.483%0.774 B
Sample A 6 8.350+1.366 B
Sample B 6 8.350+0.882 B

F—value=221"

1) Mean*standard error of 6 rats.
2) The same letter are not significantly different at the
a =0.05 level by Duncan’s multiple range test.
Normal : untreated group.
Control : The group of SRBC antigen is immunized
and MTX is administrated.

Sample A : The group of Sakunjatang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.
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Sample B : The group of Sammltang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

* ! Statistically significant value by the analysis of

variance procedure.(* : P<0.01)
10

gl

8':- .

2L

61 -

ol

3t ’

.|

b

o . A

Control Sample B

N. ot W.B.C.
3]

Normal Sample A
Fig. 2. Effect of Sakunjatang agua-acupunctured
group and Samultang aqua-acupunctured
group on the W.B.C. in rats were injected
iv. with 2mg/kg of MTX on 9th; 1lth

days after sensitivation with SRBC.

Table . Effect of Sakunjatang aqua—acupunctured group
and Samultang aqua-acupunctured group on
the Iymphocyte ratio in rats induced by
intravenous sensitivation with SRBC.

) N.of WB.C  Duncan
Group  Nof animals (10%/100) Grouping
Normal 6 45667+£0615" A
Control 6 59.000+1.751 B
Sample A 6 54.500£3.394 C
Sample B 6

50.167£0.307 - AC

F—value=803"

1) Mean*standard error of 6 rats.
2) The same letter are not significantly different at the
a =0.05 level by Duncan’s multiple range test.
Normal : untreated group.
Control : The group of SRBC antigen is immunized
and MTX is administrated.
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Sample A : The group of Sakunjatang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

Sample B : The group of Sarmultang agua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

* 1 Statistically significant value by the analysis of

variance procedure.(* : P<0.01)
70

1

Normal Control

ratio of lymphocyte
8 8

n
o

-
[=]

Sample A

Fig. 3. Effect of Sakunjatang agua-uscupunclured group
and Samultang aqua-acupunctured group on
the lymphocyte ratio in rats induced by
intravenous sensitivation with SRBC.

Sample B

Table IV. Effect of Sakunjatang aqua-acupunctured
group and Samultang aqua-acupunctured
group on the lymphocyte ratio in rats were
injected iv. with 2mg’kg of MTX on Sth,
11th days after sensitivation with SRBC.

. N.of WB.C Duncan
Group  Nof animals 15,10} Grouping

Normal 6 46.883+£2.040" ABY

Control 6 426672472 A

Sample A 6 52.500+£2.604 B

Sample B 6 46.667%2.155 AB

F—value=2.80"

1) Meantstandard error of 6 rats.

2) The same letter are not significantly different at the
2 =0.05 level by Duncan’s multiple range test.

Normal : untreated group.

Control : The group of SRBC antigen is immunized
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and MTX is administrated.

Sample A : The group of Sakunjatang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

Sample B : The group of Samultang agua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

* . Statistically significant value by the analysis of

variance procedure.(* : P<0.05)

60

50

i

Sample B

ratio of lymphocyte
)
o

Normal Controt Sampie A
IFig. 4. Effect ol Sakunjatang aqua-acupunctured group
and Samultang aqua-acupunctured group on
the lymphocyte ratio in rats were injected iv.
with 2mg/kg of MTX on 9th, 1ith days after

sensitivation with SRBC.

Table V. Effect of Sakunjatang agqua~acupunctured group
and Sarmultang aqua-acupunctured group on the
Iynphocyte in spleen of rats. Rats were injected
iv. with Zmg’kg of MTX on 9th, 11th days after
sensitivation with SRBC.

. N.of WB.C Duncan
Group  Nof animals (10%/1040) Grouping
Normal 6 24.000%2.000" A?
Control 6 107.833£25.115 B
Sample A 6 242.833+39.024 C
Sample B 6 372.667*£29.146 D

F—value=21.14"

1) Meantstandard error of 6 rats.
2) The same letter are not significantly different at the
@ =0.05 level by Duncan’s multiple range test.

Normal : untreated group.

Control : The group of SRBC antigen is immunized

and MTX is administrated.

Sample A : The group of Sakunjatang aqua—-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

Sample B The group of Samultang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

* ! Statistically significant value by the analysis of

variance procedure.(* : P<0.01)

#% 1 X 106/each of Spleen

450

400

350

w
[=3
(=]

250

200

N. of lymphocyte

150 r

100

50

Normal Control Sample A Sampie B

Fig. 5. Effect of Sakunjatang aqua-acupunciured
group and Samultang aqua-acupunctured
group on the lymphocyte in spleen of rats.
Rats were injected iv. with 2mg/kg of MTX
on OSth, 1lth days after sensitivation with
- SRBC.

Table VI Effect of Sakunjatang aqua-acupunctured group
and Samultang acua-acupunctured group on the
Iymphocyte in bonemarrow of rats. Rats were
injected iv. with 2mg’kg of MIX on Sth, 1ith
after sensitivation with SRBC.
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N.of WB.C Duncan
.of animal
Group  No S (10V1040)  Grouping
Normal 6 37.500%3.964" A?
Control 6 63.500£2.790 B
Sample A 6 85.333+9.952 C
Sample B 6 63.3331£9.950 B

F—value=6.47"

1) Mean*standard error of 6 rats.
2) The same letter are not significantly different at the
@ =0.05 level by Duncan’s multiple range test.

Normal : untreated group.

Control : The group of SRBC antigen is immunized

and MTX is administrated.

Sarmple A : The group of Sakunjatang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

Sarple B : The group of Samultang aqua-acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.

* . Statistically significant value by the analysis of

variance procedure.(* : P<0.01)

## 1 125X 10%each of tibia

Sample B

100

90 |

N. of lymphocyle

Normal Sample A

Control

Fig. 6. Effect of Sakunjatang aqua-acupunctured group
and Samultang aqua-acupunctured group on the
iymphocyte in bonemarrow of rats. Rats were
injected iv. with 2mg’kg of MTX on 9th, 1lth
after sensitivation with SRBC.
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Table VI Effect of Sakunjatang aqua—acupunctured
group and Samultang aqua-acupunctured
group on the contact hypersensitivity to
DNFB in rats. Rats were injected iv. with
2mg’kg of MTX on Sth, 1llth days after
sensitivation with SRBC.

Nof WB.C Duncan
G N.of animal
roup - O ®  (10%10s)  Grouping
Normal 6 0.232+0.026" A?
Control 6 0.313£0.035 A
Sample A 6 0.248£0.038 A
Sample B 6 0.202%0.032 A

F—value=1.46"

1) Mean=*standard error of 6 rats.
2) The same letter are not significantly different at the
a =0.05 level by Duncan’s multiple range test.
Normal : untreated group.
Control : The group of SRBC antigen is immunized
and MTX is administrated.

Sample A : The group of Sakunjatang aqua-acuptncture

solution is injected and SRBC antigen is
immunized and MTX is administrated.
Sample B : The group of Samultang aqua—acupuncture
solution is injected and SRBC antigen is
immunized and MTX is administrated.
+ . Statistically significant valué by the analysis of
variance procedure.(* : P<0.01)

II

Control

0.35

03 ¢

0.25 r

o
N

(=]
-
w

swall thickness

0.1 +

Sample A

Normal

Sample B

Fig. 7. Effect of Sakunjatang aqua-acupunctured
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group and Samultang aqua-acupunctured
group on the contact hypersensitivity to
DNFB in rats. Rats were injected iv.
with 2mg/kg of MTX on 9th, 1llth days

after sensitivation with SRBC.
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