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Effects of Catalpa Ovata on the Collagen-induced Arthritis in Lewis Rats

*
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*Dept. of Oriental Rehabilitation Medicine, Collage of Oriental Medicine Se-Myung University
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Objectives : The purpose of this study is to find out the effects of Cata/pa Ovata on the collagen-induced arthritis in the lewis rats.
and we infere the effects of Catalpa Ovata on the rheumatoid arthrilis in the "human body.

Methods : We investigated the effect of Catalpa Ovata on the Collagen-induced arthritis in Lewis rats via morphotogy, histology and
serology as an experimental group, a control group, and a normal group. We feed Catalpa Ovata only to an experimental group.

Results : According to this research, the abnormal finding in Moiré topography was 53.7% (1,018 students), and students needed
X-ray re-examination were 11.2% (213 students). Students diagnosed scoliosis by X-ray re-examination were 1.8%.

According to stafistical analysis, interval between vertical base line of pelvis and vertical base line of neck, gap between left distance
and right distance to the vertical base line of pelvis and difference of contour lines have strong correlations with deformity degree of
the body surface examined by Moiré.

Conclusions :
1. The weight of an experimental group were lower than control group with statistically significant at 15 days later.
2, The paw edema volume of an experimental group were lower than control group at 10 days, 15 days later. but couldn’t be found

meaning.

. The size of the tarsal joint of an experimental group were lower than control group at 5 days, 10 days, 15 days later. but couldn’t
be found meaning.

. The volume of tumor necrosis factor-e¢ at an experimental group were lower than control group with statistically significant.

. The volume of interleukin~1B at an experimental group were lower than control group with statistically significant.

. An experimental group and a control group were showed ankylosing ostecarhritis, but an experimental group c¢ompared with a
control group, alleviated in the fibrous ankylosis, destruction of articular cartilage and destruction of subchondral bony tissue.

SOt [

According to the above results, it might be considered that Cafapa Ovala has the suppression on the advance of the
Collagen-induced arthritis and that result were presumed to be connected with suppression of volume of the tumor necrosis factor-a
and interfeukin-18 in the biood.

Key Words : Catalpa Ovata, Collagen-induced arthritis, TNF-q, IL-1B
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MeEel 3179 Collagen % &P WA 9%

Fig. 1. Hind paws of normal group, showing
sunken areas(arrows) above tarsal joint.

CATALPA OVATA
15 days post-treakeant

Fig. 3. Hind paws of Catalpa Ovata treated
group at 15 days post-treatment.
Compared with Fig. 2, decreased
swelling of metatarso—phalangeal joints

(arrows).

CONTROL
15 days post-yealmesy

Fig. 2. Hind paws of control group at 15 days
post-treatment. Note severe nodulated
swelling of metatarsophalangeal joints
{arrows)
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Table | . Effects of Catalpa Ovata on the Body Weight of Collagen-induced Arthritic Rats

No. of Body Weight (g)
Group )

Animals 0 5 10 15 (days)
Normal 6 258.33+2.47% 273.33+2.47 279.33+3.66 286831351
Control 6 187.5046.42™ 179.1746.25™ 182.00+5.81™ 18567+378™
Treated 6 193.33£3.33"™ 189.17+3.75™ 189.17+3.63™ 201.3322.75™"*

a) : mean * S.EM.
Normal : Sham injection and distilled water treated
Control : Collagen injection and distiled water treated

Treated : Collagen injection and Catalpa Ovata treated

= : Statistically significant compared with normal group(++P<0.001)
# © Statistically significant compared with control group(##;P<0.01)

79



N3 E A A4 AE
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Table Il. Effects of Catalpa Ovata on the Paw Edema Volume of Collagen-Induced Arthritic Rats at

15days after Treatment

No. of Paw Edema Volume (m¢)
Group A m |
nimais 0 5 10 15 (days)
Normal 6 1.598+0.014% 1.620+0.016 1.813+0.024 1.798+0.020
Control 6 2.123+0.083™ 2231+0.076™ 3.207+0.120™ 2.283+0.082"
Treated 6 2.165+0.124" 2.388+0.132" 2.942+0.084™ 2.195£0.051™
a) : mean = SEEM.
Normal : Sham injection and distilled water treated
Control : Collagen injection and distilled water treated
Treated : Collagen injection and Catalpa Ovata treated
~ : Statistically significant compared with normal group(P<0.05, +P<0.01, *+P<0.001)
Table lli. Effects of Cafalpa Ovata on the Thickness of Tarsal Joint of Collagen-Induced Arthritic
Rats at 15days after Treatment
No. of Thickness of Tarsal Joint {mm)
Group Animals
0 5 10 15(days)
Normal 6 7.165£0.030% 7.158+0.036 7.477£0.034 7.077+0.043
Control 6 8918+0.285™ 9.7270.204™ 9.587+0.192™ 9.070+0.170™
Treated 6 8.860+0.368" 9.440+0.388™ 8928+0.266™ 8.800+0.203™
a) : mean = S.EM.

Normal : Sham injection and distited water treated
Control : Collagen injection and distilled water treated
Treated : Collagen injection and Catalpa Ovata treated

= : Statistically significant compared with normal group(+«P<0.01, *+P<0.001)
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tumor necrosis factor-a(TNF-a)
i3}

1000, 400, 160, 64,
=28y T3

TaA 2] TNF-aE29 (2500
256, 103 pg/m)ollA =4 %
LA L o} o] FFH L)

TNF-a3% = 143713 X F3=(0D) - 12657

9 FHozRE dojx 7+ 79 A tumor
necrosis factor-a (TNF-a)9) o)A fjZFo]
Agol wisia o4 AA FEAT BFE A
Atz v f94 A ZaAHATG

(Table V).

A

31,10.3 pg/m)el A = osﬂ
AR AL olele FA 7 )

interleukin-1p & = 36765 X SR =(0D.) - 4266
5124 9] interleukin

IEREEER
Az

Table IV. Effects of Catalpa Ovata on the Tumor Necrosis Factor-a Level of Collagen-Induced

Arthritic Rats at 15days after Treatment

Tumor Necrosis Factor-a Levet (pg/mé)

Group No. of Animals
Normal 6 26.30+1.92%
Control 6 38.8242.54"
Treated 6 30.10+2.93"
a) : mean + S.EM.
Normal : Sham injection and distilled water treated
Control : Collagen injection and distilled water treated

Treated : Collagen injection and Catalpa Ovala treated

« : Statistically significant compared with normal group(*+P<0.01)
# : Statistically significant compared with control group(#:;P<0.05)

Table V. Effects Catalpa Ovata on the [nterleukin-1B Level of Collagen-Induced Arthritic Rats at

15days after Treatment

interleukin 1-B Level (pg/mé)

Group No. of Animals
Normal 6 19.20+1.84%
Control 6 41.87+4.78"
Treated 6 11.12+£2,40""*
a) : mean + S.EM.
Normal : Sham injection and distilled water treated
Control : Collagen injection and distilled water treated

Treated : Collagen injection and Cafalpa Ovata treated
= 1 Statistically significant compared with normal group(+P<0.05, *+P<0.01)
# : Statistically significant compared with control group{###;P<0.001)

81



dazgegs 43 Als

M)

3. Walzxsy

24
Ag 1KY AL E2
A RTINS A7 (Ghia) 2
tarsal bone)®] FHEHA
A7} Eo] BE HAAQ
gzTo RE oA
ing osteoarthritis) 2]
A GEAEY A& 2]
Qlste] 1 AAE RIS g =2 AT
Bl 5o} itk kel F2AA vl
iéﬁ}‘# e 7S AE xR d¥EA A
#rA(fibrous pannus)E BA8tn Iz, o
29 oﬂoaw % W Ao]7}h pannusel 9ej4 A7
Ho] A4 72 Z(fibrous ankylosis)S =313
thFig. 5). =3 #HAZ(articular cartilage)?] o
HEo| o] 1 EAto] o} giglon AF
3} 223 (subchondral bony tissue)= Al3HA 3t

sv‘{r;g 9] =] g] zzl 6L;<4 A /\].oﬂ
HHEX| W (central
24, ¥d, @

f~
¢
o
i
by
a1
2
o
i
-3
rlo
e

~{]I oZ"_,lI

=4
[o)
T
H
H

5
A,

Ho] 464 GokzAoR Ao 9T B4
2T 9 2279 Folt FBTALY FAR

Table VI. Histopathological Changes of Tibiotarsal

Control Group at 15days after Treatment

ot

FHE Ad dHAEE0] 2
WaAZe A g% T oM e AZE F AA
& (bone remolding) 2.2 A== E52 Al(osteophyte)
7t o] F9jelA EqtAatA EAE o AATHE. 7.

AA TN E A HezAes L2H2 o
oM Zokort, pannusel YF F W Alo]9]
A7 AZ(Fig 7, dEAZY YA, X
37 AE(Fig. 8)v tiExTe] vaiA )
o Ak

zTd AAT Z HAE ez
7ol g okstglth(Table VI).

=A z‘sﬂ/w_e] AEE Zuoa] BA7hy
W}E}/ﬂ Shuk F9jojAuE F2

+, HA7Y] A AE7A
F-i] pamus®l|
aRabot= HHE +++ 2 2713
254 A %E(fibrous ankylosis)d] AEE, F
W Aojoll g HoA MAOZ pannuse] A A
AHNe WHE +, F & o]FolAM Aoz A
Ae WE ++, F W Ao} giFt

A= A HFig. 6).

=)

=)

=2
b

al

P

2L
=

o

°]
, 2240
SEELE

il

e

_jé,'_'

lo,
=)
=
é“.:

B pannusol] ¢

Joints of Rats in Catalpa Ovata Treated and

Group |dentification ‘Formation Fibrou§ D'estruction' of Destruction of 'Subchondral
Number of Fibrous Pannus  Ankylosis Articular Cartilage Bony Tissue

C1 +++ +4 4+ +++ +4++

c2 ++ +++ ++ +4+

C3 ++ ++ ++ ++
Control C4 ++ ++ ++ ++

C5 ++ ++ ++ ++

c6 +++ +4++ +++ ++

T ++ + ++ +

T2 +++ + ++ ++

T3 ++ - - -
Treatd T4 e+ + + +

T5 ++ - + +

T6 +++ + ++ +4

+ : mild, ++ : moderate, +++ : severe
Control : Collagen injection and distiled water treated
Treated : Collagen injection and Catalpa Ovata treated
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Fig. 4. Sagittal section of tarsal joint of normal
group. Note intact distal tibia(Ti), central
tarsal bone(CT), joint cavity(x) and synovial
membrane(arrows). H&E stain, Original
magnification x 50.

Fig. 6. Higher magnification of Fig. 5. Note fibrous
pannus(Pa) formation between articular
cartilages(Ca), and destruction of cartilage
and subchondral bony tissue(Bt). Osteoclast—
like muitinucleated giant cells(arrows) appear
at the margin of necrotic cartilage and bone.
H&E stain, Original magnification x 200.

dA=8t F24 E£4(destruction of subchondral
bony tissue)® v wAhHog FxA s}
AYHAE g +, Todo)g thgor
o g7t AYHAES WE ++, hRrEe
2249 337t AP Y
3.

Fig. 5. Sagittal section of tarsal joint of control
group. Inflamed synovial membrane(SM)
fils most of joint space(*). Articular surface
of distal tibia(Ti} and central tarsal bone
(CT) were fused by pannus. Note
outgrowing osteophytelarrows). H&E stain,
Original magnification x 50.

Fig. 7. Sagittal section of tarsal joint of Catajpa
Ovata treated group. Note severely
inflamed synovial membrane(x) and
ingrowing pannustarrow), but fibrous
ankylosis was allivated compared with
Fig. 5. H8E stain, Original magnification x 50.
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Fig. 8. Higher magnification of Fig. 7. Note ingrowing
pannus(Pa) to joint cavity(+). But destruction of
articular cartilage(Ca) and subchondral bony
tissue(Bt) were allivated compared with Fig. 6.
H&E stain, Original magnification x 200.
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