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Analgesic Effect of Daebangpung-tang on a Rat Model
of Adjuvant-induced Arthritis

Byung Gon Sung, Young Nl Park, Jae Ju Kim, Mi Sun Kim, Nam Kwen Kim', Kyu Sang Lim"*

Professional graduate school of oriental medicine, Wonkwang University
1. Kunpo Medical Hospital, College of Oriental Medicine, Wonkwang University, Iksan, Kores

Daebangpung-tang(DBPT) is one of the prescriptions used for the treatment of rheumatoid arthritis(RA) in oriental
medicine. The present study aimed to examine the analgesic effect of DBPT on a rat model of CFA-induced arthritis,
which is not identical to human auto-immune arthritis although it does have many features in common with RA, and
the relation between DBPT-induced analgesia and steroid hormones. CFA-induced arthritis rat model used to test the
effect of DBPT was chronic pain model. After the induction of arthritis, rats subsequently showed a reduced stepping
force of the affected limb for at least the next 18 days. The reduced stepping force of the limb was presumably due
to a painful knee, since oral injection of indomethacin produced temporary improvement of weight bearing. DBPT
dissolved in water was orally administrated. After the treatment, behavioral tests measuring stepping force were
periodically conducted during the next 4 hours. DBPT produced significant improvement of stepping force of the
hindiimb affected by the arthritis lasting at least 3 hours. The magnitude of this improvement was equivalent to that
obtained after an oral injection of 3mg/kg of indomethacin and this improvement of stepping force was interpreted as
an analgesic effect. The reduced stepping force was divided into three stages(10-30g, 30-50g, and 50-70g). All
experiments was performed at 50-70g of stepping force, since both DBPT and indomethacin showed the most
excellent analgesic effect at 50-70g of stepping force. DBPT produced the improvement of stepping force of the
affected hindlimb in a dose-dependent manner and showed analgesic effect on neuropathic pain as well
DBPT-induced analgesic effect could not be blocked by systemic injection of steroid antagonist mifepristone. The
present study suggest 1) that DBPT produces a potent analgesic effect on the chronic knee arthritis pain model in the
rat and 2) that steroids system does not mediate DBPT-induced analgesia.

Key words : Daebangpung-tang(AB85H.:5), arthritis(RA), anaigesic effect, rat model, steroid.
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Table 1. Prescription of Daebangpung-tang

ot %9 Mudy 8 g
=X Rhizoma Rehmanniae 69
4 E Radix Ledebouriellae 49
g A Radix Angelicae Gigantis 49
HHAtOF Radix Paeoniae Lactifiorae 49
T B Cortex Eucommiae 49
& 7 Radix Astragali 49
2 I Radix Aconiti 29
o =2 Rhizoma Cnidii 29
? B Radix Achyranthis 29
4 & Radix Osterici Koreani 29
2 o Radix Ginseng 29
& = Radix Glycyrrhizae 29
e 389
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& AEAE Fdl 52CoA NEEHOE BASHAIA 70T
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4. #8¢ 7Y Ko

T PEAES  Enflurane(llsung  pharmaceuticals, Soeul,
Korea)ut O, E51E UiFAEIOIM FHO Q8E 2§ BEZ
WZE 12549 Complete Freund's adjuvant{CFA, 2504g9)
heat-killed Mycobacterium butyricum $-3)& FIdl FatA
it} CFAL Incomplete Freund's Adjuvant(Difco, Detroit, MI,
USA) 4mto] Mycobacterium butyricum(Difco, Detroit, MI,
USA) 16mg2 83)A17] F saline 43} EEI5I THER O, A}
8A] & E306l0 FUSKFLE FY F oiHE FHAIM SN, &
& U2 FES2 2k 5~102ul0] niFelA I EHUTE

5. Neuropathic pain 28 {%
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=r} digt 0285 R logarithmicdlAl £7151= bending
forcesE 2= 8719] von Frey filaments(von Frey <AL, 3.65,
3.87, 410, 431, 452, 4.74, 492, 516 ; 2t RIS T}29] Fholl
A323IC). 045, 0.74, 1.26, 204, 3.31, 5.50, 8.32, 14.45¢)7} AEHE]
RAck BIAEE filamentE9] H1F £AKE & ShiQl 43158 A]
ZRBICL. Von Frey filamenti ligationdt &3} 5501 A& whit
o] A Hal E vl Bl wr1elo] ventral surfaceo] HollA1g
B 708 SETE St A=) dis] 20 vk3o] Vel
o Wivict ¢l 2R Von Frey hairZ 7HX I TFS BIAEE L4,
SEEQ! k0] dojd wimit} T &2 Von Frey hairg 7IA]
I thg HIAEE At
HAEE u30] ois) A Hal H3E A& Von Frey
filament ZEFE] AJZIB1] 639 Akl Ui HISE €& Wit
A ALSIGCE G e 24 UhESEQ HeE2 Dixon(1980)
o gjall MAE Jalg A3l 50% AT HBBIACE:
50% threshold=10(X +kd)/10". 7|4 X& ZIUYEN TR
o} Von Frey filament 2}& 7121711, k= 19801 Dixonol]l 2|5}
YoMl /2 HISES] Fefoll thS tabular valueoid, di=
EIUAA0.2)004 AFEEY BRoIEL Al= HFEMolA] ek
2 SENe gusA EEE 49 1 U A4 03g B
15g0 & AAFCL. saturation valueZA] 15g& AT olFe T
Z38t bending forceZ 7IAE Von frey filamentE & &A|7)H
79| ©g itz RE Yo SZ|A I, olEA HH 5550l
foot withdrawal®} 550! foot LiftS FHFI=H] A 20| Y
7} diEoltt. EEES WIS HAE d7] Aol 158%] BlA
E 40 B35 E ElAE ARl 'ol Sick 771 B8
B baseline thresholdE FA5L, AEHQ XX&E & & A
A & 1RIZL 2007L 3R17L 44170 EHIAEE AIFBIXTh
TE AEARE 3t SEA pairedZ 51520, 85 HAES
single-blind= AT&3IC}H
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Indomethacin(Sigma, St. Louis, MO)& Z0}], mifepristone
(Biomol. Research Labs., Inc.)2 0.5% methylcellulose(v/v in
water)o]  EdAA  FoOISIYch  Steroid  antagonistQ]
mifepristone 20mg/kgl] wEE 24 Wl Fo5Kdch
Indomethacin2 0.5mg/kg, 1mg/kg, 3mg/kge} 5T 2 F42
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9. BAEY
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Dunnett's post-hoc testo]] SlGF one way repeated measure
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ABTS X2 & 1AIZHFSE; 7375+ 2.07666g), 24| ZHFSE;
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Fig 1. Effect of DBPT on reduced foot stepping force in a
CFA-induced arthritic rats. DBPT 25g/kg(500mg/mi, 1mi/200g rat) or water
was orally injected to rats. in 8 rats with arthnitis, water only and DBPT dissolved
In water were apphed for 2 days from 9th day {(about 60g of stepping force of
the affected fmb) after the Induction of arthrits in random order and a
single-blind manner. Asterisks indicate the values that are significantly dtfferent
from the pre-treatment basaling valug (p<0.05) by the one way repeated measure
Analysis of Variance(ANOVA) followed by Dunnett's post-hoc test.
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Fig 2. Effect of Indomethacin on reduced FSF after the induction
of arthritis. Indomethacin 1mg/kg and 3mg/kg were orally administrated. In 8
rats with arthritis, only water and indomethacin 1mg/kg and 3mg/kg dissolved in
water were applied for 3 days from 9th day (about 60g of stepping force of the
affected limb} after the inducton of arthnts in random order and a single-bhnd
manner. Asterisks indicate the values that are significantly different from the
baseline value (p(005) by the one way repeated measwe Analysis of
Vanance(ANOVA) followed by Dunnett's post-hoc test
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Fig 3. Effect of DBPT on the mechanical sensitivity of the foot in
neuropathic rats. All animals were subjected to the left L5 spinal nerve ligation
and developed mechanical hypersensitivity on the affected foot at 3 days after the
surgery(baseline) as evidenced by a dramatic lowering of the mechanical threshold
when compared to the preoperative value(pretest). in 8 rats with neuropathic pain,
water only and DBPT dissolved in water were applied 3days after operation in
random order and single-blind. Asterisks indicate the values that are significantly
different from the baseline value(p{0.05) by the one way repeated measure
Analysis of Vanance(ANOVA) followed by Dunnett's post-hoc test.

4. BEE Zdo] Yol tHFERY] 5ol WE WSEH
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2 ImlFAsE Z325/kgd =ZE Fosie Ao,
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Fig 4. Analgesic effects produced by graded doses of DBPT on
stepping force of the limb reduced by CFA-induced arthritis. In 8
rats with arthritis, water only and several doses of DBPT dissolved in water were
applied for 5 days from 8th day (about 55g of stepping force of the affected
limb) after the induction of arthritis in random order and a single-blind manner.
Post-injection values were calculated by averaging the responses at the 1st, 2nd,
and 3rd hour after an injection of BDPT or water. Asterisks indicate values
significantly (p<0.05) different from the pre-treatment baseline value by one way
repeated measure Analysis of Variance(ANOVA) followed by the Dunnett's
post-hoc 1est. Statisticat analysis was done with preoperative value, baseline value,
mean value of 1h, 2h and 3h values, 4h value.
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TR & ong | B=EYON 1 A H|E 3417
A&EACE QEHERIS] A= B0 FTH X7 2
£ Y 4 A B9 HRol AEABEA AU £ AU

- 127 -



HET - uEY - dxF - guid - A - A

t} J2EE ZAH foot stepping force7} QIEHEIIN 23]
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ESASE AIEE 5 vk AE duisict

Weight bearing{g)
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Fig 5. Change in weight bearing of the limb before and after
CFA-induced arthritis. Animals were subjected to the injection of CFA into
the knee joint on the left side of rats. Al animals showed a reduced stepping
force of the ipsiiateral imb of the knee affected by arthntis from 1 day after the
induction of arthritis as evidenced by a dramatic lowering of foot stepping force
when compared to the preoperative value(-ih value). This figure shows average
values(+SEM) of foot stepping force of the affected hindiimb in a group of 8
rats one hour before and at various days for 24 days after induction of arthritis.
.Post-operative time is expressed as h for hours and d for days. Asterisks indicate
values significantly different (p(0.05) from the preoperative value (-1h) by the
one-way repreated measure Analysis of Variance(ANQVA) followed by the
Dunnett's post-hoc test.
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7hsdol WE 4 W wEoich AETe TwER!
Img/kg & 3mg/kg, HUSE 25g/kgS THRE FAHSKIL,
HETFES B 7422 Foigt A Qole ot AR A
Lt} HAEAR, QAIEHER] BT BF ZF A TAHNA 7
oA A MHE HoFIen, AEe Badel AEaseE
THEK 1mg/kgdl AMS BTt FLHECE E o
stepping force7} 50-70g w7} CiE F WAIECH W3 H A
HEKIS EaETH o Aol7} JA URty] iR, T 3EE
ol Rk¥ ¥ WEFIN BIAEE stepping force?} 60g B2E
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Fig 6. Analgesic effect of DBPT(A) and Indomethacin(B) on three
stages of reduced stepping force of the affected limb after
arthritis. DBPT 259/kg(500mg/ml, 1mi/200g rat)(A) and Indomethacin 1ma/kg
and 3mg/kg(B) with water control group were orally administrated, Control data
was not expressed here, Each experiment was done with 8 rats so that 16 rats
needed. In 8 rats of each experiment with arthritis, DBPT/CON experiment and
IDM/CON experiment were separately applied for 2 or 3 days from each stage
(about 20g, 40g, and 60g of stepping force of the affected fimb) after the
induction of arthritis in random order and a single-blind manner so that all 16
rats had each received all two or three treatments, using a different treatment on
a different day in random sequence. Post-treatment or post-stimulus values were
calculated by averaging the responses at the 1st, 2nd, and 3rd hour after the
treatment. Asterisks indicate the values that are significantly different from the
baseline value (p{0.05 by the one way repeated measure Analysis of
Variance(ANOVA) followed by Dunneft's posthoc test Statistical analysis was
done with preoperative value, pre-treatment baseline value, mean value of th, 2h,
and 3h values, 4h value. CON, control.

7. B BEATE] Uolk UER) o5 wuE NEXNS
o =X &3}

CFAQ) £BEZIY Folo) O3 Sute BEY oA 5
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£ 2Esi0 UUELSA = Yy NEALRH] o5 Aol
ki O wel HEFEXE Qoly) sl A AYE
O Lpro] AL ABTS RUER o] 147 Hol) A
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WIE BIEE B ABE Ha FUck
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120 —a— water only (n=13)
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8

pre-test  1d -} x 4d 5d &d
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Fig 7. Change in weight bearing next day after the treatment of
DBPT one time every day for 5 days in arthritis rats. Weight
bearing for pre-treatment vaiue was measured 1 hour before DBPT or water only.
in each 8 rats with arthritis, water only and DBPT 259/kg(500mg/mi, 1ml/200g rat)
dissolved In water were apphied at 8 o'clock every morning for 5 days from 1 day
after the induction of arthrtis, Asterisks indicate values significantly different from

the same penod values of control group by student test * p=0005, ™ p<0.001

8. AP tYSEo NEXB0 tht Mifepristoned]
REAa

CFAS &WEZW Fol 93 Rue B8y ZdoA
Bl&81K9] ZAE weight bearing2 2BAl7IE tiYSEY T
Ex180] UISt Mifepristoned) AAEIE AN,
<Mifepristone+ T ZE> W <Vehidett) U EE> T2 i
WEES 2oldhy| 10280 AHZ0|E ZEAQ! Mifepristone
Wmg/kg & vehideS BZAOR FUS & tiZde 742
T 2519t Vehide 05% methylcellulose(v/v in water) 2
2 giEo] BENsigrt 1 2y}, <Mifepristone+t| EE> B
<Vehidle+t2HZEy> AT 25 24§ stepping forceE 72
HUA ALHAHLH, <Mifepristone+ WG EE> HBETS 1 &
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Fig 8. Effect of Mifepristone on DBPT-induced analgesia in
arthritis. 8 rats were divided nto 2 groups on random order and DBPT
dissolved in water was applied to both groups 10minutes after the intraperitoneal
injaction of 20mg/kg mifepristone or vehicle tn a single-blind manner. Expenment
was applied for 2 days from Sth day (about 60g of stapping force of the
affected lmb) after the induction of arthritis. Astensks Indicate the values
significantly different from the baseline value(p<0.05) by the one way repeated
measure Analysis of Vanance(ANOVA) followed by Dunnett’s post-hoc test.
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