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We attempted the breeding experiment in order to establish an inbred strain
of disease model animal derived from a spontaneously hyperlipidemic rabbit
(HLR). The clinical, pathological features and breeding results of HLR strain
were as follows ; 1) A prominent clinical feature of this strain was conspicuous
elevation of serous lipid ingredients including cholesterol (S-ch), B-lipoprotein
(B-LP). The S-ch level was 400 + 70 mg/dl, the S-LP level 9.1 + 1.5 unit and
the total lipid 1146 + 270 mg/dl in the HLR strain. These values were approxi-
mately 9, 10 and 4 times higher than those of normal rabbits respectively. 2)
After sacrifice, aterosclerotic lesions were evident extensively in the aorta and
renal arteries. Nodular or plane xanthomas were conspicuous over the articuli
digitorum of manus and pedis. 3) HLR strain indicated a striking resemblance
of the condition to type III hyperlipidemia in the Fredrickson’s classification
of hyperlipidemia in man. 4) Inbreeding was carried out in two lines, viz.
sister-brother mating, parent-offspring mating and back crossing. As the result,
the second filial generation showed an incidence of HLR of 15.09,, the third
generation 50.09;, and the fourth generation 56.19; respectively. In the fourth
generation, the coefficients of inbreeding and relationship were 509, ann 72.3%
respectively.
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Fig. 1 Pedigree of 04 line in HLR strain
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Fig. 2 Pedigree of 02 line in HLR strain
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Tab. 1 Incidence of HLR at the different
mating system and each generation

Generation

Mating system F1 F2 F3 F4 Total

P-off mating — 28.59% 42.99 60.0% 45.89;
/7 /7)) (6/10) (11/24)
Sib mating — 7.6% 13.09 — 11.1%
(1/13) (3/23) (4/36)
Back crossing — — 90.9% 50.0%, 84.6%

(20/22) (2/4)  (22/26)

15.0% 50.09, 57.19, 43.0%

Total (3/20) (26/52)(8/14) (37/86)




Tab. 2 Breeding record of HLR strain
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Generation Birth rate Litter size Weanling rate Growth rate
F1 50 9 6.6 47 9 93 9,
( 5/10) (33/5 ) (15/33) (14/15)
F 2 67 9% 7.3 45 9, 90 9%
(6/9) (44/6 ) (20/44) (18/20)
F3 65 %, 5.8 60 % 89 9,
(15/23) (87/15) (52/87) (33/37)*
F4 45 9, 3.6 78 % 86 %
( 5/11) (18/5 ) (14/18) ( 6/7 )**
Birth rate : No. of parturition/No. of mating
Weanling rate : No. of weanling/No. of new born
Growth rate : No. of maturation/No. of weanling
x 115 animals and **7 animals were immature at the time of recording
L BHA 84.6% TR LEBRICHEL, Sib mating ©  choleste
(X 11.1% OHBRTRLERTH - o, X HICKAR mz’;‘(‘)_ 9 HLR strain
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N z !
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STchy, HER, litter size X F, #4EE TR OK
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D#FA (splay leg) & F, @k T 1 HlDOXIEAREME
BAbh, TOREABSMOERE T ebbRIFEL(C &
HLDLEEINDIAMMN 3R LRI Gk EMiL
LBHD,
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of age

Fig. 3 Serum cholesterol levels of HLR
strain and normal rabbits
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Tab. 3 Biochemical finding in sera and

and Normal rabbits

Highest blood pressure of HLR strain

Cholesterol  A-lipo Total Glucose Uric Highest

Grou Age protein lipid acid blood
x (month) mg/dl unit mg/dl mg/dl mg/dl pressure

mmHg

HLR 5-6 400+ 70* 9.1+1:5 1146 +270 119+15 0.1+0.05 103+11
strain (16) (10) (10) an (10) (10)
Normal 5-6 49+20 0.8+0.4 270 62 132431 0.4+0.3 88+17
rabbits (20) (10) (10) (23) (10) (15)

x : mean+SD, No. of animals are shown in parenthesis
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Fig. 4 Atheromasia of HLR-P (30month age)
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Mouse, Rat Lo EEEHOLE, LBEHORE
7B AR DMK R EA80% LA ED & D& IR R EHE
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Tab. 4 Conparision of the conditions of hyperlipidemia between Human and HLR strain

; HLR
Fredrickson type 1 I il v v strain
Chylomicron € — — _ + _
hypercholesteremia — + — — +
Atherom — + + — +
Xanthoma

eruptive type + - + + + +
tuberous type - + + — — +
planar type — + + — — +
Electrophoretic origin* B pre 8 pre B Pre 8 B
pattern of lipo pre B origin pre B
—-protein stain stain stain stain stain stain
Inheritance mode rece.** domi.***  rece. domi. rece. rece.
Abnormalities in
carbohydrate met - - + + + -
—-abolism
Hyperuuicacidemia — + + + + -
Hypertension — — — — +

* :original line xx: recessive xx*:dominant

crossing #4775 04 line ##E L1z, FOREE 04
line TERMAH, MEFHTEREFH, 50%, 76.3%&
7o THRME L TOREBIGITHIIZI NI, Lo Liga
b F BT Y > THERDET, litter size
ETHLIDEATEDH0HH, REYHF, HE
HRBEIN D RSN LN EHER LET OEE
BBbhiz, Lichi-s THHBITEREROETIIEALD
2, E& L TEMANLBELA,»S HLR o HER (F,, F,
TR\ T53%), HHWEFCRT 5 EXER, g%
BB E LT, Colony DILKH ) EKERBENOM
BRI I EEX T D,

DX e b OEARIEX Fredrickson [ 3, 4] ik
> T52D type TAHEINTWBHDT, Fredrickson
type X bt F OFEJGIES HLR strain o {IH:
COWTHEBRETS (F4),

1) IMmyEMELR : Fredrickson type (LAF F type &
WA LV ciRiFhosf a4 s il 5T
BT 7 ) — 2 KiF EBARD bh, MEEEDOER
KB TIRRBNEEN BRI L Vbh T 5, E7
type IV Gl ISR OFEIRIHIENT 2233 L 2T
— NV DOERHE ML\ & Vb TV b, HLR strain
TRHEMFIETEET A, 7 -2 EBIEE

HdHhT, BRKBRELOEGREL D bIILH 51,
¥7: S-ch {HIXBELEMBEL R UL, Uicdlos TILE
PR F type I, IV, V L3 ®igh, #4a<4708
UMEERT, S-ch fHLEFLEMEERTE VbR T
w5 type II, 11T X8I L 72,

2) NEORBES : F type [, II R\ type
TVl h &L MEORBREENRD LR, & (I type
IV i 90% D BECHERBR RO R ME S 3D b Tl
%, HLR strain TREMIED LRI -TcDT
F type I, II oL,

3) EREMILE : F type Tk II #licsxL, I,
IV, V BTl & SR RBETHAEETHL L b T
%, HLR strain [3@REEIER fEd 7\ DT type
IT S EEILTeds o T,

4) TWIE : F type III CiaEmERLLRB E W
bhTwb, HLR stran T4 E#H 74 FiC KL TH
FEME®RLIcOT type III LU,

5) #EHR : F type II, IV 3R EELZRL,
LI, V 3iEEy ~mTevwbhTnb, HLR st
rin (3HEEERTOT 8] F type I, 111, V i
BEIL 7,

6) Atherom DFBIRN : &ffk> Atherom (¥ F
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Fig. 5 Xanthoma of the articuli digitorm
of manus of HLR-P (30 month age)
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7z HLR-P <X B @ik, TRBIK, MomEkc bR
BlLic, Licatis T Atherom o RHKH A Hik, HLR
strain (¥ F type II, III ic X < HE{PL U 720

7) Xanthoma o}k : Xanthoma (¥ F type o
WS b RE T 543, type I, III G RED 5 ik
FEHIED L D2E W E Wb T\W5, HLR-P T} X5
R LI X S ICRFED B VIRt b o RE Lics
&b Xanthoma ok Ftype II, TIT L
7oy

8) Zofhdfri : F type I, V. CIX BRI A
FBLL, type II Tixf M, KB, IREREOIRELE
BT HRBR D EVbhTVw5, HLR strain iR
HROJFEIED 1 flEZESh type IT L OHELINE L
bitics

LA E Fredrickson (X » TH¥i&hic e + OFEfgIL
DIENLVEE TOZEOERE HLR strain 0
FER & A Ll as Lo, IyE ik, Atherom, Xa-
nthoma DOFIIKN, #EHFERXEs S HLR strain (3
Ry Fredrickson type O MAENCHHEIT 2 4 DTH
HEEZ bhic, Lihi-> T HLR strain (3t t O
feMED MM DR FVEHE IV BHLDEHELD
N5

E #

1 P D BRFERNRIL Y o F & FRliE & L OB
RERRD L5 R B,

1) BUFRE, RHEXED S\ IR LR L 5 g
MFEFE 7+ F DWHBFL Fy T50%, F, T57.1%#
L, ¥/ F, © 04 line s} 58558, M&HREL
TR EN50%, 76.3%E LI,

2) ZOEIRIMFEY + ¥ DRH T b HLR str-
ain OEMIRMFEa VAT —n, B REH, BIFE
DREREEERL, EFR Y FCHBELTEhZhE
1065, ¥96%, 5 EoRMEERT L, ¥ REREIM
iE, fEBEEIZEED Bk - e ETEILEY R 3
L, IbHfkicEEE e Atherom 2RFEHL, FiciR
Bafiiic  Xanthoma DORENBDOLIDZ LFETH
5o

3) bt OEIBILEDSETHS Fredrickson o 5
S0 type & L#iLC HLR strain iR, #{z
ks, Atherom, Xanthoma DFHIRWZEH D Fred-
rickson o II B EFELILTW5 D L ¥l h
7 e

A E D O—HILEE 98], ZE10[ElD H A KRS
WigEsx7e HONC 8 23 [A] A AKBREMHKFESTTRE L
foo 7ok T DB O—MI SR ERIFEHZEE (et
LSO & PR FEFF022201) OEEHC X
BHDTH 5B, DX CAPZECHEG I E T RRATERE R
R AHRACER, —EERBMCHERR TS,

X ik

[1] Bragdon, J. H. (1952). Spontaneous Ather-
osclerosis in the rabbit. Circulation, 5,
641-648.

[ 2] Feigenbaum, A.S.and Gaman, E. M. (1967).
Influence of mother’s milk on incidence
of spontaneous aortic lesion in weanling
rabbits.

[ 3] Fredrickson, D. S. and Lees, R. S. (1965).
A system for phenotyping hyperlipoprote-
inemia. Circulation, 31, 321-327.

[47] Fredrickson, D. S. Levy, R. 1. and Lees, R.
S. (1967). Fat transport in lipoproteins an
Integrated Approach to mecanisums and
Disorders. New Engl. J. Med., 276, 34-44,
94-103, 148-156, 215-225, 278-281.

[5] Kesten, H. D. (k935).
spontaneous medial degeneration in the

Early incidence of



L7]

L8]

[9]

[10]

aorta of the rabbit. Arch. Pathol., 20,1-8.
Kobernick, S.D. and Hashimoto, Y. (1963).
Histochemistry of Atherosclerosis. Lab.
Inves. 12, 685-696.

ITREFRE] (1969) . KEREMFHR5 N, HEBZEER,
HMAEEE, #E, 73

Kondo, T., Watanabe, Y. (1975).
hyper lipemic rabbits. Exper. Anim. 24,
89-94.

Levin, I. and Larkin, J. H. (1910). Sponta-
neous lesion in the rabbit. Pro. Soc. Exp.
Biol. Med., 7, 109-110.

Muzum, F. R., Elliot, A. H. and Evans, R.

A genetic

[11]

[12]

[13]

[14]

41

D. (1930). The occurrence and nature of
spontaneous arteriosclerosis and nephritis
in the rabbit. Arch. Path. 10, 679.

WEETS (1970). FRFEEEY, HEE, X
w, 93.

Ophuls, W. (1907). Spontaneous arterioscl-
erosis of aorta in a rabbit. J. Amer. Med.
Ass., 48, 326.

AR B (1972). EREWEER, HERER,
WEEE, ®RE, 77-30.

FNFEHE - PREAC(1975). KRO R HIFEIE
CRTHMEa L AT a— A, FRAERE XA
i, 30, 141-145.



