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ABSTRACT
Aim To understand whether peripheral blood
monocytes from diet-induced hypercholesterolemic
rabbits synthesize and secret increased growth factors
and whether they release a high level of growth fac-
tors,when stimulated with concanavalin A(Con A).

Methods
on a diet containing 2% cholesterol to develop hyperc-
holesterolemia (HC).

clear leukocytés were isolated using a lymphocyte sep-

The male Japanese lop rabbits were fed
The peripheral blood mononu-
aration medium. After adhesion and washing to re-
move the non-adhered cells,the monocytes were har-
vested and cultured in serum-free DME/F12 medium
containing Con A or not. At different intervals the
monocyte conditioned media (MC-CMs) under differ-
ent conditions were collected. The mitogenic assays

included: (1)Incorporation of H-TdR into DNA in
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NIH 3T3 fibroblasts; {(2)The effects of MC-CMs on
the cell cycle were examined by flow cytometry; (3)
Cell counting.

Results The amount of "H-TdR incorporation into
DNA in NIH 3T3 cells induced by Con A-activated hy-
percholesterglemic rabbit (Con A-Act-HC-MC-CM)
was 4.3 and 1. 6 times that induced by non-activated
hypercholesterolemic rabbit MC-CM (Non-Act-HC-
MC-CM)and Con A-activated normal rabbit MC-CM
(Con A-Act-N-MC-CM),and the amount of *H-TdR
incorporation induced both by Non-Act-HC-MC-CM
and Con A-Act-N-MC-CM was 1. 3 and 3. 4 times,re-
spectively, than that induced by non-activated normal
rabbit MC-CM. Meanwhile the mitogenic activity of
all the MC-CMs was significantly stronger than that of
the unconditioned medium. Furthermore,the cell num-
ber of S+G:M phases and the total cell number of the
3T3 cells cultured in Con A activated hyperc-
holesterolemic and normal rabbit MC-CMs increased
obviously.
Conclusions The peripheral blood monocytes from
the rabbits with hypercholesterolemia were in a active
state, they could release a high level of growth fac-
tors ,when stimulated (e.g. by Con A).
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= A # &AM A (hypercholesterolemia,
HO) £ # 2, R £ &4 9 % ¥ i fa K (monocytes,
MO, # 4 T4 RLEH) LK %G Alconcanavalin
A, Con Adty s ik DME/F12 3 A X ¥ . k& B %
# 85 MC % #3& % & (MC-conditioned medium, MC-
CM) A MARFEZSR &, X LY, 2 Con A
#& 89 HC % 69 MC-CM # 3%’ H-TdR 4 A NIH 313



164 [ ZhEk B fk 2¥ £ (Chin J Arterioscler), 1996, 4(3)

ta . DNA 7 & 4 %9 A B ¥ %6 HC &4 Con A X
HHER KL MC-CM 6 4.3 &4 1.6 4,5~ H¥°
H-TdR ¢4 A ¥ L9 5 A A 8356 45 F £ MCCM
1.3 4344, R A, FRGMCCM HRA LS
Rsnued THE48 4L, A, ¥ 3T3 mpid
£ T Con AW iEG HC £ EF LU MCCMH, XS
+GM M B L mBEHIYAR e, R HCH,
S EMCEThaEEnkE SALHEA ARG
Con A DN , THHKFAKFHEKAT,

x 17 FEBEF 5 mp,; FIEREG Ay
HEdMbs; %

SEFED N EAMLEZARMCOEAR
FE R sk 36 B 1 4k (atherosclerosis, As)k 4
HEBPLEH., XEAREHIE SN E RS
R B RO BRI A A MR B, P
- ¥ L 48 i (smooth muscle cell, SMC)YIEA A
ETEBREHE, ZH A0 As R T4
B4 As R E M A RENKEN AR
FHLHZEMNSER. AR EAHEEIERRZE
xRS BERRF O BEETFR
HEMKRREFiT LA . SMC EA AR KR8
EEEZHERNOER, ALERE/EMA S
WHAKRREF. HERARTEN LS ARE
# ¥ H F (monocyte-derived growth factor,
MDGF)™ | i /s # ¥ A& £ A F (platelet-de-
rived growth factor, PDGF )™l £ 4 £ 4 |
H# | H F (fibroblast growth factor, FGF)*1%
Bt SMC HFRAL S RGN BLISHENE
BB HE , R B W& g s
"] {23 SMC #41HR A BN, T B KT
B, BEEMMLEHCR As WIBEEKRE
E2Z—. HC 8 MC hE R £ &, B
F #38,Con A FI & ASPRIL MC 43 8 154%
SBMAERBE TS, AT MC JFEEFEREAE
HERHEFHRE, WEEFHRIEE HC &
FIFAEM MC § M RERFTFREHE,
Lk K Con A BERAMIILFERSHKTFHER
HT.LLEeE HIC B MC &5 As HAEM{ER
AL,

1 #EFHE
1.1 SEENOAFREGSES

RE#EAATAR 12 R(AF 1.0~1.5 kg,
BIFEHAFHHPSRE,MMNEQ 4 HC dAo
BA, WERUS 2K EEBMER.EHBURES
A, XR6H.ZRLNHMAPELHC 5%
HC(A X#H#). #WEFHBEF X o, F R, A
F 2% MC.
1.2 BHEHRNSE IEFREHEFERHH
&

AAREMC A EREAZ AR EY FEd
T MELARECERLER(EHRFN /1100 mi
mOORZEBNBE(LAFER IS sml, AULEL
RN ER AAARPES RO GER TR
BEMCHEZ, ERF A#REI AR LA BT
E. A EDTA %% MC, W ¥ 4 MR 1X10° 4/
ml. |l Giemsa ik R UMK LEAEMCHER KT
SR EREER AR FRFETRAE KU L.

MEaRAA0.2%4 kB EH.100 ku/L ¥
% %.100 mg/L % ¥ # X 10 pmol/L o-F £-D-H K ¥
# % f1 % DME/F12 & & 3 % % (Sigma 2 8)) # 173
#. H#AME T4 H T4 ConA 8y DME/F12 ¥ 5 2,
AR BEERM BT ZhE, KEERKAE, B Y
Con A # 7 8y MC 4 1% 3 3t & (Con A-activated mono-
cyte-conditioned medium, Con A-Act-MC-CM) f %k %
# 7% 85 MC £ 14 3 5 X (non-activated monocyte con-
ditioned medium, Non-Act-MC-CM), # # R % &
(unconditioned medium, uCM)H Fif MC 3 £ X #
B FERLERF T EEH,
1.3 BEEREARHELNEMTERR
1.3.1 ‘H-MRERZEEALE A 20~50 K
HNIH3T3HEFARBTRE. SREORHELK
£@p, A& 0 2% BSA 8 % &1 3 DME/F12 ¥ % #
ENAS AR AAREEN 3.5X10 AN/L, 4 & F
24 A EFHF KR (Faleon), H L 1 ml AR ER. £ 5%
CO,3TCHIERF 240G, REBERAFAMAL
ml MC-CM = uCM, 4 & 3 % 20 h, & 3 & w A\ °H-
TAR(EZEE X 1 mai/L) AT 4h, REEFH,
PBS &, 83w A 0.1 mol/L NaOH 0.5ml, ¥ & T
HE 30 min, (AR, IR 0.3 ml A ML E
# 3.5 ml FI3RAA AR A ARSI RLKB 2 3D
B,
1.3.2

iRt ¥ R AR DNA S B8 % NIH
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T3 @M E T E4 35 mm # 3 # W (Falcon) F 3 5,
EREH S 5% 4 i # (etal calf serum, FCS) 84
DMEM. ¥ % 12 h, 4 Ul % du 7% DEM/F12 3§ % # 1
BH2h, REREEHE, 2 WA LR MCCM HKu
uCM, # ¥ %, 5 % 24 h ¥ % # B #h MCCM &
uCM , $R 6 2 B| F 24.48.72.96 & 120 h %4 B [{] &3t 47
KR,
1.3.2.1 sepmitsk AEEaBAL KEGR,
BINEREREE . EHEERRAT, AERITH
HitkEm.
1.3.2.2 #s=p DNAAS ¥ % H vindelov" & ¥
F AXKRERNEMNENMSRADNAS R . B EX,
Bk EHEREL,] 500Xg, Smin, £ L HE.KRE
B 10 mmol/L Tris-EDTA % &Z 1 ml EFHHER L
WM. FE500ul @R AT mEESRH KA mmol/L
+ #,pH 10. 300 mmol/L NaCl)fr 1%, Triton X-
100).400 ] RNA B (10 g/L) & 50 pl £ 7% (1 g/
L), 4C,# X% & 10 min, FACS 3000 & 3k & & X
7.
1.4 SitF¥9H
FHEBEHEOZRFHEFRHEXAHA XA
Student ¢ ¥ 34,

2 &3
2.1 ERREBABEHFERENERTLS
NiEH

H-TdR £ A\ 411 DNA LR R4,
FEIEHE R % MC 3% 24 h, BBUE KPR
BN REEY R, KR E I ZE (Non-Act-
N-MC-CM) %l #°H-TdR # A\ 3T3 41 i DNA
REIIERGEFEN 2.1 5. 1§ MC 2845015
FE48H72h, ACM HRAEL S RIGEHETH
BA®E. ERFEPMAERER 5~20 mg/L
# Con A, Bk4E 155 24 h, H & 435 % (Con
A-Act-N-MC-CMOH R A 45 RIEHHETT
= JLUARFE A 10 mg/L 9 Con A B9 RSB
B {E, 5 Non-Act-N-MC-CM @ B 44 25
) 3.4 f (Figure 1), (B4 REFF 48 8 72 h,
CM M IEHARBEIE.
2.2 SIEEBEOERPEBEEHEFEN
RELSBENY

¥ HC 44 ML MC R TASRESH

@®—® Con A-Act-N-MC-CM

50 A BB Non-Act-N-MC-CM

)
=
=
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40 50
Con A Concentration (pg/ml)

pigure 1.  The mitogenic activity of the normal rabbit

MC-CM. The mitogenic activity of Con A-activated normal
rabbit MC-CM , especially stimulated with Con A at a concen-

tration of 10 mg/L ,was the most potent.

10 mg/L Con A [ LIl 3§ DME/F12 3§ 3f &
24 h, £ B CM (Non-Act-HC-MC-CM X
Con A-Act-HC-MC-CM)#47 FiRE

2.2.1 *H-TdR#ANKXE  RS¥KEFEH HC
4 MC-CM (Non-Act-HC-MC-CM) @ & & &
43 BEE R B, (B B Non-Act-N-MC-CM
MEEHNAEES. ERI¥H-TdR 8 A 3T3
4 Hd DNA #9857 514 dE 5% 4 85 3% /1 Non-
Act-N-MC-CM (] 2. 7 & (P<<0.001)f1 1. 3 {&
(P<<0.01)., % Con A % # HC 4 MC-CM
(Con A-Act-HC-MC-CM) % #°H-TdR # A
3T3 4 1 DNA & & 4 3] & Non-Act-N-MC-
CM F1 Con A-Act-N-MC-CM #§ 4.3 fE(P<
0. 001)f0 1. 6 &% (P<C0. 001) (Figure 2).

2.2.2 Sixtapiiiihi A 3TImE RS
& ¥ h F R A R B B A A A
Mify DNA & &, it HE Al FEH& s A
MI¥((Table). ¥R FIERMFEFEM 3TI A
BMERLTFREERSTS, HAGG HHARK
5 78.78% .1 S+G,M MM AL LS 21. 22%.,
M35 35 F Con A #i&f) MC-CM #7 3T3 A M
¥ FiE BRI RS A F Con A-Act-
HC-MC-CM #) 3T3 MM H: 35 9% T Con A-Act-
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N-MC-CM fE X 5. BI&EH S+G.M Himy
MM 37.21%, Ml & & 31 78% . XH
MCCM B RELSREHESINMHYE T 5%
FCS i 70. 3% f01 46. 4%,

100 ? 3 Nommal rabbit MC-CM
Z%7 HC rabbit MC-CM

*x%

60 1

CPM/mg cell protein (x10%)
H
(=]

N
o o
e i

Con A-activated
MC-CM

Non-activated
MC- MC

Figure 2. The H-TdR incorporation into DNA in 3T3
cells induced by non-activated and Con A-activated
normal and HC rabbit MC-CMs.
Non-Act-N-MC-CM, P<0. 01.
A-Act-N-MC-CM , P<0. 001.

* Compared with
# # Compared with Con

2.2.3 ¥BmEAMEAEANITI@ELEK
& % oh AT R LI R 3T3 4
BREEAE R EIE TR RS F 24 3 48 h, KA K
EBEAM. MERET Con A HiEH MC-
CM FH 3T3 MBI ER M ERKNER
£ k. Hd,BFHF Con A-Act-HC-MC-CM
A 3T3 MMAI R, e 5% 24 K 48 h, 4r 54
WHETIEREEFEM 2.6 F(P<0. 00D
3.8 fF(P<C0.001), }EFE T Con A-Act-N-MC-
CM 1y 3T3 MR, TEHE 57 24 & 48 h, W4+
SIAEREEREN 2.1 F(P<0.001)f1 2.4
% (P<<0.001), HH.HEFT Con A-Act-N-
MC-CM = #y 3T3 4R 3. (E3E 3% 24 & 48 h,
5 B A EEFHRTF Con A-Act-N-MC-CM #F1#y 1.3
fZ(P<<0.05)f1 1. 8 {£(<C0.001), Mt

¥ HE BT, Con A-Act-HC-MC-CM #1 Con A-
Act-N-MC-CM (R F 2453 RIS E4r HIAH 2 F
5% FCS i 71. 2% 50. 6% (Figure 3),X &
HAARNERHER .

Table. The effect of Con A-activated HC and normal
rabbit MC-CM on the cell cycle of 3T3 cells.

Cell distribution in different phases(%;)

Group
Go+Gy S G:+M
1 78.78 13.25 7.97
2 68. 23 24.29 7.49
3 62. 79 26.16 11.05
4 56. 04 31.05 12. 92

1, Control (unconditioned medium); 2:Con A-Act-N-MC-
CM; 3: Con A-Act-HC-MC-CM; 4. S%FCS.

DN— —A 5% tetal bovine serum
O— O Con A-Act-HC-MC-CM /L
300 1 O0——0 con A-Act-N-MC.OM
*—o Uncenditioned mediam /
s
7
g 200 # -
- / ~
= s S
2 gyd
g P e _0
) e
3 100 ey &
s
S T
V"o
0 T T T T
0 12 24 36 48
Time (h)
Figure 3. The effect of Con A-activated HC and nor-

mal rabbit MC-CMs on the growth of 3T3 cells. The
cell number,cultured in both MC-CM ,increased significantly.
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Jongkin™ J% Bath'71 %53 38 , 7 A8 [ 8 LA AU
#9 MC ThAE S d: i3 , BN X P64y 7o) B 8-
A B ER-FH KB (N-formyl-me-
thionyl-leucyl-phenylalanine ) # &, fi Z %5 Kf
FTHREMM RS BRI RERE
# K B E B (CD116/CD18) % i 3 . &
Rogers 2" 4 56 , K B & 15 ¥4 W 8 & B I AE
B, B B 40 i A9 Th RE 3 58, IS RS B F EC
% SMC.#%S SMC =4EBLEF . REL SR
FRBREEAY S, XEYF R EH As JE
BB . ALK % £ %8 ,Non-Act-N-MC-CM
FHCH-TAR £ A 3T3 41/fi DNA  ® H3E &
HirxEE ANEH 2. 1 1, 7 Non-Act-HC-
MC-CM #9° H-TdR # A & K& Non-Act-N-
MC-CM BHEE &, KH ¥ H-TdR # A 3T3
41 DNA & & 4> 310 36 & 435 3 Z M Non-
Act-N-MC-CM iy 2. 7 {Z#1 1. 3 £, " WiE3k
#) HC % fy MC LLIEH &y MC =AEE 2R {2
B RIEHE,

£ Glenn Ml Ross #RE™, HFE E M ConA
AEIER RO AR AL BT A SMC. 44
MM 3T3 AMRAREBEEMNEREF. &3E
B4 8%H,Con A-Act-HC-MC-CM #i#° H-
TdR # A 3T3 4981 DNA #9 & 4> % 4 Non-
Act-HC-MC-CM #I Con A-Act-N-MC-CM &
4.3 f%f0 1. 6 %, [EI8f, N &R MC-CM *f 3T3
440 i 40 A R S B B e 2, Con A BTE 9 MC-
CM HIu] 3354 3T3 4 4 T 15 KRR
%, H Con A-Act-HC-MC-CM i F Con A-
Act-N-MC-CM, B/, NI HERE, L
AP % ConA ¥iEH MC-CM ¥ 8 B % ¥
IT3 M, M H . AT &R TR H .

g EFrR W LA g, ) AH [ B ML AE (HC)
I 47 JE I8 R B (MO J 1 i S I 4 B 4 4
FHYUEFRRS LUHEZAEMB@mETZ
HEH Con) A)E, A MM WHEEKEA
FREDBEHAF,FIEPEFRIAR
(SMO) FE 5 M T, 78 ShIK3E FE R AL (As) BESh
R R P R EEER.
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