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The Effect of Jeokbaekhaogwanjung-tang Herbal Acupuncture Solution on
the Immune Activity of Spleen Cells of Aged Rats

Hyun-Suk Lee, Kang-Min Choi, Yun-Kyoung Yim

Department of Meridians & Acupoints, College of korean Medicine, Daejeon University

Objectives: The purpose of this study was to investigate the effect of Jeokbackhaogwanjung-tang (JGT) distillate on

the immune activity of spleen cells of aged rats.

Methods: Spleen cells of 10w, 52w 72w old SD rats were cultured and treated with JGT distillate and the levels

of IL-2, IL-4, IL-10 and IFN-y were measured.
Results:

1. The levels of IL-2 and IFN- 7 in the spleen cells of 52w old rats were significantly decreased by JGT treatment.
2. The level of IFN-7 in the spleen cells of 72w old rats were significantly decreased by JGT treatment.
Conclusion: These results suggest that Jeokbackhaogwanjung-tang distillate has an immune regulative effect by way
of suppressing the change of immune activity caused by aging in rats.
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Table 1, The Compositions of Jeokbaekhaogwanjung—tang(JGT)

Herbs Pharmacognostic name Dose(g)
EIOENS Cynanchi Wilfordii Radix 4
AT S Polygoni Multiflori Radix 4

RE Alpiniae Officinari Rhizoma 4
W Zingiberis Rhizoma 4
B 1 Citri Unshii Pericarpium 4
14 Citrii Unshiu Immaturi Pericarpium 4

A Cyperi Rhizoma 4

A Aipiniae Fructus 4

"o Zizyphi Fructus 7
Total 39
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2) HAMZ 22
2 A" 10 79, 52 9, 72 32 SD rate]
H 22 02 RBE A& splenocytesE 0|83l 4=

el A9 5E29 g3o] Hank’s balanced salt
solution (Cambrex, USA)S ¥Fslo] A3sEeo
oo wlEA7 T ujAS AZsih A& n)
%4 RBCE A A3}, splenocytesihsr 2] 313iTh.
2eE AEE AT F Aol ARSI

Al F 2 %= X
10 %, 52 %, 72 7% ] SD rat] A 9
FANEE Z FRERE A 47008 FERete] o}
o} o] A|dt F 24417t <t vkttt
@ No treatments(NT) : o2 A2|= 3HA] &
< MET
@ Concanavalin A(ConA)x" : ConA(50ug/ml)E
gt ME
@ Vitamin C(Vit. C)i" : ConA(50ug/ml) + 1%
Vitamin C(1mg/m)E A 2|3+ A EZT
@ H W&o BSEIGT) : ConA(50ug/ml) +
50% AWE RFY THA(Ingml)yS 3t
M 3T

4) Cytokine analysis

HIGAEel| ConA B FES HE|stal 24413 &
o] cell culture supernatant® A}F83l4] ELISA
kit(R&D, USA)Z IL-2, IL-4, IL-10, IFN-y2| s}k
& S350

3. 84 &4
EARAL SPSS EAZE I (ver 18.0 KO)S
ol-g3teltt. At Wit + TAAE YERS]
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Hlo] Bl Kruskal-wallis testZ ©]-&-3}
#2418 & Mann Whitney U testE ©]&3}o] T
b Aol 2 Bhelakglt. AEE 95% o] (p<0.05)
freldel g Aoz B4l

Z o

1. =380l IE cytokine 3}

NTT9 ﬁz‘%oﬂ 2 WY cytokine?] HIE &
A8ttt IL-2+= 1057l Ml 525l A -] 8}

o

A =9k, 5259 l vl &l 725 # oA frefshAl v
ATt IL-4+= 1055l Hlal] 5255 ﬁ} 7258 o A
Frolst Al Eokth IL-10= F3H ol o gk Apol
= 1 Hla] 525
G

YERHA] et} IFN-y&= 105+
‘_,Z_

7257l A F-2l5HA ﬁ»}E‘r(Flgure 1).

2, Mulist MEEF ZEOH x{2|0f [HE cytokine
Hs}
1) IL-2
FHAE VitCeEd JIGTTY IL-2 F&7}
ConAol Hl&] Fo8tAl Wt 525 e

JGTT9) IL-2 5%7} ConAT 3} Vit.CToll vl
o3tAl Wkttt 727H oA = Vitamin CH A W3}
G Agd w2 IL-29] X o3t Aol
NA K Figure 2).

N

) IL—4
obe Aol W IL-49] FEE HaitAstqloh
105r%wmt ConAt-l H|&] Vit.CoZ JGTT9
L-4 557} FolstA wokth 5277 4= ConA
iloﬂ H)&) Vit.Ci9] IL-4 557} F98A wel)
o)AM=, ConAwol Y3 Vit.CT9 IL4 §%
7} %ﬂé}ﬂl 5\}9}1 Vit.Coll vl JGT9] IL-4
=Sk tH(Figure 3).
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Fig. 1. Effect of Aging on the levels of various immune cytokines in the spleen cell culture,
The levels of various immune cytokines in rat's spleen cell culture were analysed by ELISA. Values represent mean + SD (n=5)

NT : Cells with no treatment. ConA : Cells treated with ConA for 24 hours.
Vit.C : Cells treated with ConA and Vitamin C for 24 hours, JGT : Cells treaed with ConA and JGT distillate for 24 hours,

*¥%: p€0.001, **: p¢0.01 compared to 10w group. T : p{0.05 compared to 52w group.

t} 105894 ConAtell B8] Vit.Cao} JIGT
o] IL-10 FX7F skl wekar, vit.Caoll w]s)
JGT9] IL-10 %7} frofshAl woktt. 52530
A= vitamin C9F AWt ksd Aol g
IL-10 % W3l Ik 725# A=, ConA
of ®a] Vit.Ci2l IL-10 F=7F o5kl wekar,
vit.CHoll vl8) IGTT9] IL-10 %7} sk =
AUTHFigure 4).

4) IFN—y
k2 AA|o] W FN-yo] LS HWEA 6

of 98 IFN-y X9 W3l ¢l 5258l A
i, ConATZ} Vit.Coll H|3) JGTT 9] IFN-y %
7} frelabA skt 72530l A= ConAtel Hlal
Vit.Cit % JGT] IFN-y 557} f-2l8HA Skch
(Figure 5).
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Fig. 2. Effect of JGT distillate on IL=2 level in spleen cell culture of aged rat
The level of IL-2 in rat's spleen cell culture was analysed by ELISA. Values represent mean + SD (n=5)
NT : Cells with no treatment. ConA : Cells treated with ConA for 24 hours,
Vit.C : Cells treated with ConA and Vitamin C for 24 hours, JGT : Cells treaed with ConA and JGT distillate for 24 hours,

***: p{0.001, **: p{0.01 compared to NT group.

T : p(0.05 compared to ConA group. ¥ : p¢0.05 compared to Vit.C group.
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Fig. 3. Effect of JGT distillate on IL—4 level in spleen cell culture of aged rat
The level of IL—4 in rat's spleen cell culture was analysed by ELISA, Values represent mean + SD (n=5)
NT : Cells with no treatment, ConA : Cells treated with ConA for 24 hours,
Vit.C : Cells treated with ConA and Vitamin C for 24 hours. JGT : Cells treaed with ConA and JGT distillate for 24 hours,
***: p(0.001, *: p{0.05 compared to NT group.
1T :p€.001, T71 :pC0.01 compared to ConA group. ¥: p¢0.01 compared to Vit.C group.
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Fig. 4. Effect of JGT distillate on IL—10 level in spleen cell culture of aged rat
The level of IL—10 in rat's spleen cell culture was analysed by ELISA, Values represent mean + SD (n=5)
NT : Cells with no treatment, ConA : Cells treated with ConA for 24 hours,
Vit.C : Cells treated with ConA and Vitamin C for 24 hours, JGT : Cells treaed with ConA and JGT distillate for 24 hours.
***: p(0.001, **: p{0.01 compared to NT group.
11 :p€0.001 T 1: p<0.01 compared to ConA group. ¥ ¥: p{0.01, ¥: p{0.05 compared to Vit.C group.
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Fig. 5. Effect of JGT distillate on IFN—y level in spleen cell culture of aged rat
The level of IFN—y in rat's spleen cell culture was analysed by ELISA, Values represent mean  SD (n=5)
NT @ Cells with no treatment, ConA : Cells treated with ConA for 24 hours.
Vit.C : Cells treated with ConA and Vitamin C for 24 hours, JGT : Cells treaed with ConA and JGT distillate for 24 hours.
*** 1 p{0.001 compared to NT group.
t 1 1: p€0.001 t: p¢0.05 compared to ConA group. ¥ ¥: p¢0.01 compared to Vit.C group.
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AABREEP 2, B ATAE 10:3E W)
o] FAF “XAVR, 52FHL W w37} A%
S «27] wapE, 1259e MY iy} A
Hiz ) waly R FRee] A sk

E AT E Ay gAY WY g 2L A
S22 g4 T 4279 fAHEd 242 Con AS
&-8-3ko] AL splenocytes®] Y &S skl
L, @atsl 2hgo] Hojuh Fgl adpt e Al
2 A= Vitamin CE Y| SEZ AA o] &
W3to BEY ZF o Mg} .

A A w3l w9 wss #F
6}7] 9Jake], NT9 %—Eﬂou o IL-2, IL-4,
IL-10, IFN-yo| &% W3E #4389 K(Figure 1).

Interleukin-2(IL-2)= CD8+ T A|Xol|A A& &
o] AFE 7= sht FE CD4+ T Aol A 1] 5]
o] T A9 Sl #hofstal WRkg-S wi7fakaL
ZAet) e [L25 AASHE CD4+ T Aol
autocrine > 2 2P AY =M paracrine d
Fars 2Zgshr] wie] YD sholA=
endocrine &7} §1t}. CD4+ T Al Eol| A A==
IL-29] o] Aguhge] g AAsh=r 72 <l
Zkol™, INF-a%t TNF-45 ¥3bste] T AlEo)A A
AEE T Al ETRRIS] AJAS GolshAl g,
IL-2 282 53], &9 5of killer T AX F,
NKAXZEA Z7}, lymphokine activated klller(LAK)
Axedst B 4 54 3 E3p £ Folth
IL-29] 28240 A3k == NK A2 INF-2
Ao R AEF colony B3-S AIgTH= Havk

QAP EF INF-AE NK 84S S 5,
IL-2= AAgeleh 8ol T83 Aes st
AT} IL-2% Z}E cytokines AAFSH= helper T Al
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AA 3= WHA, H]REA|E

ol ° 3 BAXe Ay E3E

o= 2HEE QU Egh g2 A E e} SR A E
= IL-129}F TNF A4S A8k, bi2A]

A5 AT} classII MHC #4F2] 23S

GAstE Ao EA A Al

B2 B
f
FN

4 HgE FAAEN
B AgAA =3kaHy

NT Ao A9 IL-102
of wet F7kete S YERil oy FA4 #9
AL S H(Figure 1-C).

Interferon-y(IFN-y)«= AXUl JH A5l H4=
ATAA Fedo] glom HSo|HARAHY),
Solie] oA #eo] kY. INF-yi= 549
Ao} gufole] s 28-Sz glow Axu) v A&
W AEE Fol7] Slal iAAEE A 24
3} AJZIc} 53 ohoFdk Ao A class 13 class 11
MHCQ] B S FEstal B AT AEe R5tE

ZIAIZITh INF-y= NK A2} TAXE 73
%‘45}3}1 T i T WA 2E &3} st

27)

2 Ao NTE MEAAY IFN-y9 #3l=



AA71(107F)0ll F2 FEel ATt w87](52F
7} 7258l A F7FeF3l thFigure 1-D).

o] gt sl M HIFA Y] Y cytokine
o] Wslo] tiate] vit.Col AWl ts" SHHol
v A= 9IS val FA 58I ch(Figure 2-5).

st e Hed 7S A71(107F) BI7gA
F9] IL-2, IL-4, IL-10 level 2 2] 3kAl AT
(Figure 2, Figure 3, Figure 4). IL-4% Hshy 3}
TRkS o] Fa%k ks P 1 AFA
Amste g SHol A7I(107%) AFH 9 1]
A EANA IL-49}F IL-10S JAF AL Ao H4
5, 4787] g 2] dEukgol uigh Awste g
o] I &8 TS AlAketaL s
z71=s7|(52F7R) A= ATy i
ool el IL-29F IFN-y7} frelshAl #adhial
(Figure 2, Figure 5), Z7|:=3P/|(125#)olA=
IL-103} IFN-y7} f<)8tAl 743kl thFigure 4,
Figure 5). =3t AAH 84 w3t oA 1L-2¢
IFN-y= A47](10F%)0] 2& 755 A8t
87527 H 1270l A S7FekS th(Figure
1). wehA st e AFeo] w8525 725
B) AEY] IL-29F IFN-y& #A2A7 A
2 A9 WstE A = dsia

=
=1

S, ot Ausenzy F

4

L4+ Vit.Coll 98l w=8l7|(52573 2 7253)0]
izl Hlste] folal astglon), Hwske
HEee wihy|(525%9 3 7259) 114 sxo F
ofgk Wsts YehlA e dtth(Figure 3). wEbA A
et dggol wmst og IL-4 Wsol= Fof 3
QTS MAA FIGeS & F ATk
Aelehd, w3l B3] ngAEoA Husle 3
T SHFH o8 z7|x=sbrl(525%)e] IL-2%}
IFN-y9] S7F7F A=A, D7) =3517)(7275) 9
IFN-y S717F A= ek ety quste pey

WL AFe SHNol w3t 3H HFAH ]
FES otz 471105

), 271%87](5257%) 2 27|%=387](725%) SD
rate] H74A| 2] AWt AFFICT) THYE A

L-4, IL-10, IFN—YQ] @—EO]:% é;gg}_o:‘

M
_0|L
K
3
»

1. 5259 JGTwollA &7 ¥ Vit.Ca-oll B]s}h
o] IL-2, IFN-y9] &7} FoshAl #4skelth,
2. 258 JGTolA thZFstol| Hlsle] IFN-y9

w7} ol st

1. Cho JY. Geriatric medicine. 2nd edition. Seoul
: HanKook Book. 2006:40-41.

2. Koo BS. Anti-Aging medicine basic principles
and clinical practice. Seoul : Calvin Book.
2003:37-44.

3. Kang TS, Kim SH, Kim YH, Kim YK, Kim
YH, Kim YH. Clinical Immunology. Seoul :
ChungGuMoonHwaSa. 2005:11-23.

5. Kim KH. Preventive Oriental Medicine. Seoul:
SeoWonDang. 2002:405-480.

6. Choi BC, Ahn TW. Anti-Oxidant Effect of
Hyangsayangyitang Decoction in Stomach,

http://dx.doi.org/10.13048/jkm.16009 99



(100) TEHete]8r3| ] #3779 A5 (20169 39Y)

10.

11.

12.

13.

14.

15.

16.

17.

18.

100

Spleen and Pancreas Cell of SD Rats. J Sasang
Constitut Med. 2008;20(2):72-84.

Lee HE, Ahn TW. Anti-Oxidant Effect of
Hyeongbangjiwhang-tang Decoction in Kidney,
Bladder and Spleen cell of SD Rats. J Sasang
Constitut Med. 2008;20(2):85-97.

Lee SY, Ahn TW. Anti-aging Effect of
Tae-Eumin’s Nocyongdaebo-tang(NYD) in Aged
Rats. J Sasang Constitut Medicine. 2008;20(2):
58-71.

Sun TC, Ahn TW. Anti-aging Effect of
Sipyimigwanjungtang in Aged Rats. J Sasang
Constitut Medicine. 2008;20(2):98-110.

Ryu CR, Song JM. Immunoregulatory Action
Soeumin Seungyangikkitang. J Sasang Constitut
Med. 2001;13(3):102-113.

Lim JP, Ahn TW. The Anti-Oxidant and
Immune-regulatory Effect of Chungsimyeonja
-tang in Aged Rat. J Sasang Constitut Med.
2007;19(3):227-241.

Ryu JY. Four-Constitution Medicine Lecture.
Gyeonggi-do : Daesung Publishing Co. 2003:407.
United Nations Development Programme.
Human Development Report 2014. New York :
UNDP. 2014;160.

Son JR. Free radical & Antioxidant. Seoul :
Biomedical. 2004 : 130.

Jang HS. Adult psychology: Adult development,
aging & death. Seoul : ParkYoungSa. 2006:78.
Lim IS. The Approach of Antioxidant, Endocrine,
& Immune System on Exercise & Aging.
Exercise Science. 2002;11(1):35-51.

Kim YD. The newest Immunity. Seoul
JipMoonDang. 1982:33.

Choi YH. The elderly and health. Seoul :

http://dx.doi.org/10.13048/jkm.16009

19.

20.

21.

22.

23.

24.

25.

26.

. Seo S. Clinical

HyunMoonSa. 2000:4-5,38-45.

Du HK. Oriental Kidney System Internal Medicine.
Seoul : Institute of the oriental science. 1991:
1093-1100, 1325-1383.

Lim EM, Lee SH. Oriental Medicine looked at
the concept of immune. The Journal of the
Korea Institute of Oriental Medical Informatics.
2006;12(1):129-145.

Shin HI. an annotated edition of Longevity and
Life Preservation in Eastern Medicine :
Daesung Publishing Co. 2003:

Sang.
Gyeonggi-do :
50-51, 616-617
Jang EC, Youn WK, Lee SK. Effect of Age on
Glucose Metabolism of Skeletal Muscle in Rats.
Yeungnam Univ. J. of Med. 2001;18(1): 94-100.
Park SK, Lee HJ, Kim HT, Whang WW. An
experimental study of oriental medicine on cure
for dementia : the effect of Jowiseungcheongtang
and Hyungbangjihwangtang on cure for aged
rats. J. of Oriental Neuropsychiatry. 1998;9(2):
19-35.

Pyo SN, Son EH. Introduction to Immunology.
Seoul : ShinllBooks. 2008: 145-158.

Lee GN, Kwon OH. Clinical Laboratory File.
3rd edition. Seoul : Medical Publisher. 2003:
716-732.

Kasper DL, Braunwald E, Fauci AS, Hauser SL,
Longo DL, Jameson JL,
Internal Medicine. 1st Ed. Seoul:MIP Publishers.
2006:2079-2107.

et al. Harrison’s

. Pyo SN, Son EH. Introduction to Immunology.

Seoul:Shinil Books. 2008:152-158.
Immunology. 2nd edition.
Seoul:Korea Medical Book Publisher. 2009:121,
126-131.



