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P REER A Sy TG PEAR PR KU PE O RS SR

WA, Y, B2, ST, HiEe Y, KPR
(P RAMESE=ER  1OWEL, 2. KIBRER, 3. %FERL, 74 M 510630)

# OE. [HM)] FHEM KR O IR R 0 sh PR Sy KOS O IR AR $EHE 505 TR, [ k] Lewis M [ 24
HOBEHL R A B.C =41, H4 8 K, B D HZ 40 o/L BIZ R P BER K G A AL HE 584 30 B A (CFA) FLALAY A 41
FEERBE (GAS) , DUR E A% 40 o/L MZ R SR SOB AL RN CFA B GAS, A B 4L FESHUR D, &7 d—Ik,3 1K
JEBCHERYUR E, C A Xt BRAL, RIRE vkt CFA BB #Eb K . 12 JEJGARFE A 41,24 RS ALSE B .C 41, 1710 braEek
B IMLZE “0” (ASO) .t DNA i B K2t K0 AE HE e o BkG A . [4558R ] ASO 4T DNA i B K& ¥ M BAME, A 410 31A
62.5%(5/8) % 50%(4/8) K A U LA FIARHK 52 | s B R A SR AR B 4143 30 75%(6/8) 2 62.5%(5/8) KRN
RO LA N2 PRI 2 O WLIRI BT Aschoff A AL, JREHKA SR A A0 M L 25 4% A MV i | i & 400 40 g A | o A8 A=
KB A, C 2O WU IE R . (458 R 40 o/L (£ 5 B BRGSO A AL FR Y GAS %l Lewis K, 4b
PRES (] 220 24 JA W] S 0 5 N 28 KU O JIE o AR AL A 18 ke RGN o RS 2%, LR 35

KR A EEERTE; Lewis KE; KUBHE LIRS ; RUR O IER
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Experimental Chronic Rheumatic Valvulitis Induced by Inactive Streptococci

XIE Xu-jing', HUANG Jian-lin?, FENG Zhi-ying®, GU Jie-ruo’*, YU Bu-yun?
(1. Department of Cardiology, 2. Department of Rheumatology, 3. Department of Pathology, The Third Affiliated Hospital ,
Sun Yat-sen University, Guangzhou 510630, China)

Abstract: [Objective] To induce an animal model of chronic rheumatic valvulitis for further investigation and prevention of
rtheumatic heart disease. [Method] Twenty-four female Lewis rats were randomly divided into three groups: A, B and C, 8 rats
per group. Antigen D was mixture of formalin-killed, sonicated group A and Complete Freund’s Adjuvant (CFA). Antigen E was
formalin-killed and sonicated group A streptococci without CFA. Rats in group A and B were immunized by antigen D every 7
days, after 3 cycles followed by antigen E. Rats in group C were administered adjuvants and saline in same method. Rats in group
A were killed 12 weeks after the initial injection. Rats in group B and C were sacrificed 24 weeks after the initial injection. Serum
antistreptolysin-O (ASO) and anti-deoxyribonuclease B (anti-DNase B) of all animals were tested. Heart section were stained with
hematoxylin and eosin for microscopic histological examination. [ Result] Serum ASO and anti-DNase B of all animals were
negative. Five and four of rats in group A developed myocarditis and valvulitis respectively. Examination of cardiac sections showed
that only mononuclear cell infiltrates were present. Six and five of rats in group B developed rheumatic-like myocarditis and chronic
valvulitis respectively. Histological manifestations of group B not only involved acute damage such as cellular infiltrates, Aschoff-
like cells, verrucous vegetation, but also chronic lesions such as fibrosis, vascular neogenesis. None of rats in group C presented
myocarditis or valvulitis. [Conclusion] Lewis rats immunized by formalin-killed and sonicated group A streptococci for at least 24
weeks duration developed chronic rheumatic valvulitis which histological manifestations were similar to those seen in human RHD.
Successful probability of this method to induce chronic rheumatic valvulitis was relatively high.
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2Pk XE A4 (acute rheumatic fever, ARF)J& A
ZHAEER T (group A streptococcus, GAS) B YL 5 &
) — IR S VG e I, B8 S U IR ] 75 | A R
AN AT 3 e 78 R/ O PN 4, BRIVRUIR A O U
(rheumatic heart disease, RHD) , /& ARF ZALEFR
1 FERA . RHD Y A ARAIL ] i A 58 08 4
B2 GAS 7 RHD A9 P i G BAE FH © 2 I
FI AT 38 1 WL A GAS (L 2641 43 5 15 &=
O EZ 8] 70 TR T 1 18 32X H BT Y
M A2 T BN . CMEEKE M 8 1 5.0 Lk
HH JERREEA T EARE AR, ShP
Y NN i — D AR W AR LTI BT W i
T ORME R SCH R, SRR I T 24Pk — HO
ANKMER , FRENE A 2 X A ™ B ) 0 K, (H 20
50 A AR WA O KRR AR IS8 S0 A5 A8 1) L 4
I, A oM AR S PR e B U
ANZERAHLE . FRATAAE B IE 55 T F S
Kifi GAS 175 T MR O LR I AT AT PR A5
B TE R WV W TG 1 GAS 175 T S0 00 MR 18 1k
AR o IRERR 2

1 MALEFH*

1.1 HEEF . KERRES&

AN A LB VA I B BR bR v R bR AP F
FAMSEIL F, 37 CHiFF 24 h, WAHEA K BRI %5
Mm¥FH R, SIREEZEMZ 3L NLERHR
(Biomerieux , ¥ [# ) i |37 CHLOEIRZ B 57 24 h,
3 500 r/min(r = 10 em) B0 WA U |, WK 40
PR R 7 g0 K EMEKBER 3K, T
50 mL 40 g¢/L B Z R PR 6 h, PR
5 o PRI IS A0 #2121 ML 5%, 24 h
JE L TCAN A K, B GAS I TAE B Rk,
LR BV 2520 nm P K FHEE N 2.5, BT
KPR (8 W x 10 min, 10 mL) , 55 FH 9
RSEAEFILA 11 AR g i 2 i e 3L AL
il 2 BT D, 28 LA AR FRAE A T 3 FG 58 4457
1 GAS IR B NP E,

1.2 SCIEZh#

7 JA#E Lewis HEFR 24 H A& 150 ~ 190 ¢,
Wk [ b des R LR S YR A IR A ], 3
YiAEH 1 K22 8% SPF (Specific Pathogen Free
SPF) 2% 52 5 U i) 5%

1.3 WMEXFSHE

SYIRENL L A B.C =41, 541 8 K, A 4,
BATEEEHIES 0.2 mL Hif D(4E 0 K), 45
7R, 14 RTEFE T ES 0.5 mLyTE D, C
SR TRVRE ok 3 S A B AR 7K 5 3 G 52 A 7 IR
G, A 21 KiH A BT FHES 0.5
mL PUE E, B 7 d 1R, C 4R ARFE R T
S BRER K
14 LWERE

YT L 50 mL/L KA GBI s N 7 A, 7
N 6 ~ 8 mL/kg, 5 min PIAEITHE B A RREFAIUE
SRS , 18028 S 5 N &85 IE IS, B e
APBE 1) 1 B F B fs | IR A M RE | BV AT 7550 2
ONE, 5 mL VEST 88 B 250 ME, 17T 75 20 24
4% 5 mL i, BOEMSEIEN ASO F1HT DNA
fiti B, ASO il R FLEEER, 7w A L
FEITAEMBEARG/EAF BT DNA B B 02 A
ik, A AT RO A I 5T T KRB S 56
Z R AR A e HR U A P R AL RS T
1.5 DEFEMNARFRE

KEURBE G VIBLOAE, BT 40 o/L ZRH
B IR, A YIS wm SR,
HE %o, B B mss

2 % X

2.1 LWERE

Jii A RERIMIE ASO Kt DNA fif B £ 4B
2.2 IMFALRHRIETY

L LEH S PRAG A s A B A 62.5%
(5/8) I 75%(6/8) i By ILIA] 5 A i, 1 % T Fel
AN IRE (B 1A 3R 1), B HBORWER UG &
BN M8 BRI A 1Y) Aschoff FEAT A (1K 1B) , K1)
I PR BEBHR, RIEBHE S B 2 K B LAY i
TR T INAE R BT RN I A8 BE LA 40 i
B K R s (B 1C) , A 4R WL Aschoff #E
2 i,

KB OIRBEAR /N, BT AL AT e 7E R —
R & B A 0I5 T Z 43 7E RHD
LA, R AR R O B B LR
HZE A KRBEER R A BT HKE
50% (4/8) M 62.5%(5/8) KA MMEAR (F 1), SR
PIZH R B AR AT IR R 2500, A AR AR AR 1y el A2



694 TRl (B AR AR

ERIIES

A R Ry R REK i R R AR A R T (]
2A,B), 1M B A [al— HOR RBEA v F W
AR AN 2 A I A0 R L AN
B2 2 A% B A 35 09 A IR T | A
B R BLCHR /D 1 AR IR | b i %) £ 4B 48
F1 Anischkow 4 ifg 2 M2 R HE S Bl &1 4E 41 B
e BT B0 10 AR R P A 2 R R HR I
AINBRCRINET 4 3R 20 B PR B AR W B A 1l (I
2C-F),

C LA O WU RS A0 TE 5, T — B & A0
UL/ s % (181 1D, & 2G-H)

©

1 HBREKRE GAS FS Lewis KEDO ALK
BIFRIE4E =
Fig.1 Histological features of myocarditis histological
features of myocarditis

A: Myocarditis: intense mononuclear cells infiltrate. B: Group
2. Aschoff-like cells near vessel, like caterpillar. C: Vasculitis:
cells filtrate in vessel wall, endothelium hyperplasia. D: Control
group: normal myocardial tissue. HE staining, Orginal magnification

x 200 (left) or x 400 (right)

®1 =24 Lewis KRR RIWIBR K £
Table 1 Myocarditis and valvulitis in Lewis rats
immunized with formalin-killed GAS

No. of rats with/No. tested

Group

Myocarditis Valvulitis
Group 1V 5/8 4/8
Group 22 6/8 5/8
Control ¥ 0/8 0/8

1) immunized with formalin-killed GAS emulsified in CFA and
sacrificed on week 12. 2) immunized with formalin-killed GAS
emulsified in CFA and sacrificed on week 24. 3) immunized with

CFA and saline, and killed on week 24.

2 HRREKE GAS 55 Lewis K R 5 J il 5 ¢
KRIERI
Fig.2 Valvultis in mitral valves from Lewis rats
immunized with formalin-killed GAS

A, B: Group 1, mononuclear cells infiltrate of valve. C: Group

2, verrucous vegetation on the surface of valve, valve thickening,
swelling, vascular neogenesis, and cellular infiltrates. D: Group 2,
cellular infiltrates composed primarily of lymphocytes, macrophages,
and multinucleated giant cells. E, F. Valve swelling, fibroblast
proliferating perpendicularly to valvular edge. G, H: Normal structure
of valve of control group.V: verrucous vegetation; M: multinucleated
glant cell; N: neogenesis; HE staining, Orginal magnification x 100

(left) or x400 (right)

3 i #

GAS 5 KRB XA O I =2 1] I 2R E
ZARE IR, GAS BRor A AN #2455 2R Lok ™
Yy, BATE TR 0 R R 25 AR AR B AT L 3 o
PELHIA X R o AR s SRR 4
L REE R 2 LR O AR5 A IR AT 28 i RV VR
KOt A A R , AN AR I ER “0” & DNA
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ity S5 R A1 77, i DA S 56 20 B A Sl W Y IS Bt
“O” Pt DNA [ilf B ¥ B H 2 7 40 B 114 4
it e K M RS IR AT R B L TS RE I R A 320 e
N AT 38 SR 7, lm R A — 3 A TR
8= 3/ NP EIRLTA & I I 5 Tl )7 S TS BT
TE BN IE], PEoRaEBk B G Bl R 14
b, 4n4t“0” Ht DNA ff B 13 .C i & 130
IEH, AR R BEAG A i /s ATh A K £F 4 Rk
IRHE  Aschoff /|MAZER 5 (1 KB IE ShAETE , IREIR 2
PNEErY 2R o NS el SR 177 Nl e = € e 2 1
HPLCO” PL DNA filf B B, (5.0 k9 B A 1 3l
PERFEA—B, X [FFFULEA B Rl R L w L
TFRFR AT A B E M EAR R, RIA Se 2 H 0T
W, A BRI ST , 51 AT ek | RS i R
Tidie

R PRI O JE 4R B4 P AR BRI 43 3
B AR B AR AR, BT R TR
PERAIE . SRR 2 O WL SRR Aschoff /)N
i, Mz 2t A 2nl B KGR R, i
IR A LF ik, B, 2 A BR e kg
B, & et A n] R . ENAMEE AT
— [LFE 5% 7 M ST KR AR O 2R ) s AR L 3
B TCRUEIL R RL | A5 BRAR AL AT A Ay
Aschoff /IMARHFE 2 P RIBVRHZ REZIR
ZERE R ST GAS 16 # ,24 G, 18 HFE %A 4
HURA: T ROBPE RS, Horr 1 FLO WL ST H 3R
FfBL Aschoff /MA | 1 H M & A= - 4 R AE IR AL
KRR AL, 5 2 FORAK BB FE AR
Ve BN TR ESR IR . R
SRR 62 N B #i KIS GAS, Ji
o A 2 WUATEST, 9 B H B Aschoff /MA, KA F
LSS RS S 18 J8 ~ 18 . 5 B4 K #
Yy, X R TrvE shi B AR A 1 s ] 22 5
K, HIET-H 5 (14/62) , Cunningham MW T4
ZH D003 o Bz R VE S Bk Bk 1 H 4 M6 B 1 s
Lewis KB, 17 d 7 50%(3/6) KAz 0 LA B i
9, PRI Ry B A A IR e A TR 45
BI, FEWELE] T Anitschkow I N “FEFH”
FEAIMI, E—2 2R AR R B O UL BR 8 1
NE R P ERE RE Lewis KL, 21 d 5, PR 2>
WA 43% (10/23) M 46% (6/23) KA AR | IR
B 05 A BN A2 A0 IR 0 UL R R R AL
Aschoff /M, 7T G175 T [E) 46, A DLZT 2 Ak 2 afi

RN, Cunningham MW TAEZH 4 S )RR IE
SET M R TR K SE i R O 4 Hh (1
YERT, (H5 B8 AN 7] 5 A28 RHD, 45 R38R A
N Z 0% GAS 1 H A BT I 3 I BOR T

ASBIFGE R FH R0 Dol 455 2 L K 240 e ) o
gy, AR 20 KRB, FRATRE M 5 RS
T B ORI GAS 5 5 KR O LR BRI AT
PR IR DG i B A O E RS R
AR ELYE B 4L sh ¥ 0 WL IRD S5 H oL 2R 1 2R
Aschoff /MA FREISAT i SR 2% B 4R
W [ AT e A0 MG A | A B AE . AR
RIS 2 B 2H TR R 2 P RIS 1 s B
BUEILAE TR — Ry, ATaee R R 2 ki
SEBUIR , AN AR A AR | 1T TH P9 728 326 Vi P
ko 3 TR O B XU 145 20 () PR AR A
Bl A B PRALAN R Z Ab 4 2 SR Z B[] FRI IR B
A AERES R 12 J8 22 P soiligdt 12 %, B
BT )R 24 JA, B2 BRI 24 Wk, 25251
PR B T BURARE | A TR fa] Xof JRUIE A o R 46
f & A AR EEE 12 A R R AR A e A
FAPATIA WL EN S T2 O IR 46 sh A AL 1 i
i, IR A AR A AR AR 2 A 18 M 1 g 3
FEI, IEH IR TC M A 24, 145 A ATk e
M REAR A HRAE FREE BN, 25 4efbnl
SEORIA IRE, R AR, BB ETZ ARG
DR %) 3R R R e 2 28 1 B Bk A R e A L3
Ul /D SRS LE i A5 A R T Ak T BE N B A B S
s 28 S R AR BT IR TR A AR B R
Lewis K ERUSZI M2 PR 22 5 A2 i 4 EL, HE
A TR SR A 0F AR AL, S RGO
95 & AL TR AT ZT | LA SRS I 45 A | £ 4
A BB R AP — AR A 0 T AR
K2R L 2R E GAS Hi 5 Hl AT fe &
BT XU o I 2 18 P B 2 g Sk

g5 LR TR AL AR s 4R | SR FH
WK I B B AR GAS VE RHTE 755 ) fa] A
X HERAIE Lewis KR, 12435 1175 S 40 8L 80 il 5256
PEMEPE KRR ORI R
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