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The Effects of Sophorae radix Extracts on CGRP Immunoreactive
Neurons of Spinal Cord and Ganglia in Experimental Arthritic Rat Model

Hyun Jong Shin, Kwang Gyu Lee, Sang Won Ryuk',
Sang Ryong Lee?, Byung Moon Ko®, Chang Hyun Lee™

Department of Oriental Pathology, 1. Classics, 2 . Meridianolagy, 3 . Anatomy, College of Oriental Medicine, Woosuk University

To investigate the antiinflammatory and analgesic effects of Sophorae radix extracts administered to the arthritic
rat model, immunohistochemical stains for CGRP in the L4, L5 and L6 spinal cord and ganglia were done, and paw
swelling thickness were measured. Complete Freund,s Adjuvant(CFA) were injected to subcutaneous tissue of left foot
paw of rats to induce arthritis. Sophorae radix exiracis was administered immediately after CFA injection for 10 days.
The spinal cord and ganglia were frozen sectioned(30.m). These sections were stained by CGRP immunchistochemical
staining method, and observed with light microscope. The results were as follows : 1. The change of paw swelling
thickness of experimental group decreased from 4 day to 10day after CFA injection compared to control group. 2. The
change of differential leukocytes counts of experimenial group increased the ratio of lymphocytes, and decreased the
ratio of neutrophils compared to control group. 3. The change of CGRP immunoreactive nerve fiber of dorsal horn of
experimental group was dense stained compared to control group. 4. The number of CGRP immunoreactive neurons
of L4 and L5 spinal cord of experimental group was less than in those confrol group. These results suggested that
Sophorae radix extracts reduces the number of CGRP immunoreactive neurons and nerve fibers of spinal cord and
ganglia, and decrease paw swelling thickness in arthiitic rat model, which may be closely related to analgesic and
antiinflammatory effects of Sophorae radix.
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PREB) FIR, R, BEERY Zo) s 1A RS
o AP BHGTYo) njX|E GBS RABLLAL E5T B
¥ HERIES M50 HLAAEY AAYoA CGRPo) B
HI2S UshiE 4793 AA4K]0) Wil gagozn A
4 BHY W F BZ oF9 BIE auE BESKTL

A5 2 g

1 4d@EE
UBEES AT 130-150g9 %A Sprague-Dawley ratsg
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2. Complete Freund,s Adjuvant® S8 #EY T

A8H BEY ZYE Colpaert 79 Wio] w2} 5mge]
CFA(Complement Freund,s Adjuvant, Difco, Detroit, M)E 3}
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Bolg oA oSt F 3,000pmO = 3087 YA ERISH )
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Al AYORE AIEEIHLE AEF2 85 AF 100gE 1.0ml
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& ¢ & differential leukocytes countZ Al@iGle] WEF 529
Halg asit.
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2 Soto] 2 $RIEE 4ABINTE BFIE2 HA 01
M sodium phosphate buffer(PB)ofl heparin(1000{U/1000ml)&
A2 BAUF 10837 T|FAFIL 4% paraformaldehyde-
lysine-periodate® 3027+ BFAIZICE BFILHO] B F &
F(14-6) 3 AU FE (462 HESH thg Y Ly N
4TollA 4AIZF EOF g0l 2R G AlPSIFTE 1% tk)
01 M PBE 1AJZF 5O =45k 20% phosphate buffered
sucrose 2o 124]7F B¢t Bto] RS Hag AL
& JFdES S2EMT(Leica, JungCM3000, Germany)Z
Ol88I °F 30m FAY BUALEIH G THEo] 6-well plate
o &AUE BBt & free floating methodZ CGRP WA R
Aol g Aldsldt
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1 BlF dhiet 1B FAWE

2F9 & dhnldel] C(FAE FUsH & 1dmRE] 1024
7A] 1027t 25 whl=o] A9 HalE SEsigict. #8de
FEAY 2 T(EEE U 4jalgs Boja A8
AN BojF@olals BEY Fd F 4,5 6 " 780 7HE
el HENES0] fuEe] AT Wl S 432 +
0.21mmir} ¢F 225mm F7E & GAWOE A4shs AS
LEERIATE A8 5am9 X220 Wl BEQ S 654
+ 0.74mmoO]RQ O} AP 598 £ 0.68mmE OF 0.56mm
7} a3 AESKIC) 1 % AL 24l A8 1079 o)
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Table 1. The effects of Sophorae radix extracts on the change of
paw swelling thickness in arthritic rats

Day
Group 1 3 5 8 10
Normal® 432+02 41502 408+036 410£03 411£019
Control” 59%6+072 635101 654+074 597+£026 551019

Experimental® 574027 632+052 598+068 541+037 486+0.39

a) . normal group(vehicle injection + saline treated group), b} : control group(CFA injec
tion + saline treated group), ) ; experimental group(CFA imjection + Sophorae radix e
xtracts treated group), The valus are meant St for 6 experiments

2. @y Wiy WESO W3l

BEE ¢ & 1024 HaE RS U 43T gy
wEy MEes F[AG Hl FAFS HIT 851%, ZET
76%, YST 53%, SUTE 20%01R 0L RIS YE
T 604%, BEF 327%, YT 55%, SAFTE 14%24) Y=
T Blg2 ZASKoU AUiECR 35T g2 EU18h
= 8 VEMICE BEERYE IAHENE 2ot A
oA YLTE 692%, B3ETF 43%, UAT 58%, SAE
07%ZA ET) vldld BZF9 Blg2 E7BIsieu 55
T HlIE2 243l A3 VeIt Table 2).

Table 2. The effects of Sophorae radix extracts on the change of
differential leukocytes count in arthritic rat blood.

Differential Leukocytes Count(%)
Group Lymphocyte  Neutrophil  Monocyte  Eosinophil  Basophit

Normal 85.1 76 53 20 0
Contro! 604 327 55 14 0
Experimental 692 243 58 07 0

The legends are the same as the table 1.

3. &4 FEol CGRP HAREE 479 Hal

10710 14, L5 ¥ L6 M4 HE HAF9] HE AT
ol FEe AFRE, FURE U YUERESE U
el 14, L5 ¥ Lo 4= FE 2159 CGRP Heg 413
HFe £25¢ ZYOE AP HIKT J84E VERIR Y,
FEYE [ u 2 dEToN e BEYEE fud 25
o] 2FHCH Aet AEE Ve i EEH 48T ]
HEHHE R0l Y TR gdado] Asides, ueEg o
ABEE sk HAFED EHB00A U2 Ad 888 U
ERARACHTable 3, Fig. 14).

Table 3. The density of CGRP immunoreactive nerve fibers of L4,
L5 and L6 superficial dorsal hom after administration of Sophorae
radix extracts.

Density of CGRP Immunoreactive Nerve Fibers

L4 ] 16
Group Lat/Mid/Med Lat/Mid/Med Lat/Mid/Med
Normal AR YA i+ 47+ 441+
Control R A AR A AT I A A
Experimental +/++/+ +/++/+ +/++/+

The legends are the same as the table 1. Lat lateral part of dorsal homn, Mid: middie
part of dorsal hom Med: medial part of dorsal hom
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Fig. 1. The photomicrographs of control group show a section of
the lumbar dorsal hom(L5) 10day after the induction of arthritis by
injection of Complete Freund,s Adjuvant{CFA) into foot pad. The
section is Immunohistochemically stained for CGRP immunostated fibers, which is
increased on the inflammed side(right) as compared with normal side(left).

Fig. 2. The photomicrographs of experimental group show a section
of the lumbar dorsal horn(L5) 10day after the induction of arthritis
by injection of Complete Freund,s Adjuvant(CFA) into foot pad. The
section 1s immunohistochemically stained for CGRP immunostated fibers, which is
increased on the inflammed Side(feft) as compared with normal side{rnight).

4. H$ AFEW CGRP Mg 139 3}

10270l L4, L5 B L69] M43 {1299 CGRP ¥y
HE AZE ALl BES bl Hae 4 AR4EEY
CGRP HYRISHZE 278 + 547)(n=6)0]% 2L} hETox =
758 £ 6470(n=6)2 TEQY |yt & CGRP HAUIZAH Z7} &
HOog F7kIct 12V AH4ugde Bodt AgToMe
59.2 * 547)(n=6)2 FaToll HIslo E7H8IR 2Lt thE Lol 1l
SlolE Zadidnk Ls el ZHoMs BaTolMe 44 £
7570 (n=6)0] RO} NEFAAE 502 + 257)(n=6)ZA] CGRP
HAE M2 = SV 128U LARYNE Foid
U TIAME 454 £ AN tiET0] Bidle] Azt A48Tt
(Table 4., Fig, 5-6).

Table 4. The number of CGRP immunoreactive neurons of L4, L5
and L6 spinal sensory ganglia after administration of Sophorae radix
extracts.

Number of CGRP Immunoreative Neurons

Group L4 L5 L6

Normal 218+54 4H4£75 269133

Control 758164 50.2+25 472150
Experimental 592154 454+43 413+35

The legends are the same as the table 1.

Fig. 3. The photomicrographs of control group show a section of the
lumbar dorsal horn(L6) 10day after the induction of arthritis by
injection of and Complete Freund,s Adjuvant(CFA) into foot pad. The
section is Immunohistochemically stained for CGRP immunostaied fibers, which is
increased on the inflammed side(ieft) as compared with normal side(right).

Fig. 4. The photomicrographs of experimental group show a section
of the lumbar dorsal horn(L6) 10day after the induction of arthritis
by injection of Complete Freund,s Adjuvant{(CFA) into foot pad. The
section is immunohistochemically stained for CGRP immunostaied fibers, which is
increased on the inflammed side(left) as compared with normal side(nght).

Fig. 5-6. The photomicrographs show a section of the lumbar spinal
ganglion(L6) 10day after the induction of arthritis by injection of
Complete Freund,s Adjuvant{CFA) into foot pad. The section is
immunohistochemically stained for CGRP immunostaied neurons, which is increased
on the controf group(Fig. 5) as compared with experimental group(Fg. 6).
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Um, o1& 15o] vIehA 2] ESHITrE ZAsi oF 14
B0 Al4 A HHE /RS HE71- e BAZ itk
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85.1%, SETF 7.6%, THT 53%, SAFE= 20%0]% 2L tiE

AZHal oixlE FE

T HETF 604%, EBF 32.7%, QT 55%, L=
14%2A =79 BIg2 A3 oY Ao R $579
HIE2 E7I5hs d8S UERACEH Y RLF Iy
2 R0 AYToNE FET 92%, TET 243%, LAY
58%, AN 07%2A iR T HIgl @ =79 Hig2 &
7158 oL 35T HIE2 Tadks F8S HERIUCE ol
2ik= 2935, 4, BUFNY B3 T2 SHEBA WETF
9 47} F7Iskchs i KRB tiETolAe E7BIR2
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BRHE A7 A JASE ¢ 4 AWt EED FER 4FR
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Al peptide@! calcitonin gene-related peptide(CGRP)= &2}
o] A58 207 MY, olg B8 AgELo| ot ¢
A Fo) BEdh=g olgidt Ad4Fe BLAg ok
BEEZABHEF ¢ 4R oF2 FRAEERY s HRAA
g AR, ol B0 Boldhs APHDEZQ! substance
pS} Zo] A4RIAF JFHoA LA, M4 FHEO WA}
TAEHE R JE ALE HuE FUSH AZAMRoT) EF
9} Eof Complete Freund,s Adjuvant® u]= olZijoll FIEIH
polyarthritis7} Fatlol A4l H4=A183 o calcitonin
gene-related peptide(CGRP)7} ©F 50%7} Z718H4™. Kaolint}
carrageenang 817 WA FIs @Oz THAEES F
ui5iH H&0] 4 7 E(middle portion)o)] CGRPY] BT
7t E7RICKL SigcY. APHOE op|§ BEY FuoiA
synovium®] @#ZQ|ol4] NGF(Nerve Grooth Factor)9] £7171
ZAECHL B3 AL synoviumolA] A A St NGFE FIsIH E5
€ 2o7|1A oty St = BRI nZAAE 5
5 FEY Fi| HE T NGF levelE Z4MAIRICET 19Tt
¥, 2 dgoMe BUTY 14, 15 ¥ L6 M4 HE B9
CGRP HAHIZ AALRE 285Y ZUOE AP HI=E i
48 UEMACU, BEEE FUs RS A ToMe &
Y E FUS 0] REHY 43 JAE S UERIRITE tiE
T AETE Bl R0l dETE gadol A5k
on, yiel&g ad S ulmstH e &R £5004 B
43 HAHE VERRICE B8 2 49| 10250 L4, L5 U
L6o 418 A AAAS] CGRP HAMLE NEE A4did #
FoH vt APl 14 BIHEO CGRP HAVISAH ZE 27.8
+ 547)(n=6)0] UL} HIETOIAE 758 + 647h(n=6)2 TE
& fub 3 CGRP HYHIBAZ} <80 F Z7IsIek a8t
AMAYAE BoiE AETolAE 592 £ 547 (n=6)2 Ak
ol Higld ErisiEeu iR vldldde Zadidct Ls &
FAUAFENME AT E 414 £ 7570n=6)0]R 2L} T X
TollAE 502 £ 2570(n=6)FA] CGRP WIS HZEI] 4=
E71BIRC). JEu TAREN S Folgh B TolAEs 454 +
43712 R0l 5k AR 4Bt 0149 AE dik=
E53 ¥ CGRP HAERE AAMS L HplEEA
AN =& Hals IUYHEAS Foist 4fTM aixZ
2ot oA JaEAL £ECE A43 AS o] EFQ
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2ALe) 2
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