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[ ABSTRACT] Aim To establish early experimental atherosclerosis (As) rat model, and to investigate peripheral
CD4 " CD25* regulatory T cells (Treg)/T helper 17 cells (Th17) imbalance and the effects of all-trans-retinoic acid ( AT-
RA) on the balance in the model. Methods Fifty 8-week-old Sprague Dawley rats were randomly divided into 5
groups: the normal group, cholesterol diet group, immune injury group, cholesterol diet plus immune injury group, and
cholesterol diet + immune injury + ATRA group (ATRA group). Rats in normal group and immune injury group were
fed with normal diet, and other groups were fed with cholesterol diet.  Rats in immune injury group, cholesterol diet plus

immune injury group and ATRA group were immunized by ovalbumin.  Rats in ATRA group were treated with ATRA.
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For all the 5 groups, the samples of blood and aorta were obtained after 16 weeks.  The levels of serum lipids and cyto-
kines were measured by ELISA; Histological changes in aorta were analyzed by HE staining, and the frequencies of Th17
and Treg cells were detected by flow cytometry. Results A rat model of early As was established successfully.  The
results of HE staining showed that there was an edematous thickening in the intima and a mild atrophy in the membrane of
cholesterol diet plus immune injury group, and there was also a less extent on pathological changes in immune injury group
and ATRA group. Serum total cholesterol (TC) and low density lipoprotein cholesterol ( LDLC) concentrations in choles-
terol diet group and cholesterol diet plus immune injury group were markedly increased compared with those in normal group
and immune injury group (all P <0.05), but the levels of serum lipids in ATRA group had no significant difference com-
pared with those in other groups.  Expression of Treg and relative cytokines (interleukin-10 (IL-10) , transforming growth
factor beta (TGF-B)) was significantly lower while expression of Th17 and relative cytokines(IL-17, IL-6) was obviously
higher in immune injury group and cholesterol diet plus immune injury group than those in normal group and cholesterol diet
group (all P <0.05).
relative cytokines in ATRA group were markedly decreased than those in cholesterol diet plus immune injury group (all P <

0.05).
The shift of the Th17/Treg balance from Treg cells towards Th17 cells exists in rat model, and ATRA may play an important

The levels of Treg and relative cytokines were significantly increased while the levels of Th17 and

Conclusions An early As rat model was successfully established by immune injury and cholesterol diet.
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role in inhibiting As development by influencing the peripheral Th17/Treg balance.
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Table 1. Serum lipids concentration in different group rats(x +s,n=10)

| TG ( mmol/L) TC (mmol/L) HDLC ( mmol/L) LDLC (mmol/L)
Xf IRH 0.81+£0.23 2.37 £0.57 0.65 +0. 14 0.46 £0. 17
Lo 0.94 =0.31 3.06 +0. 42° 0.47 £0. 11 1.02 +0. 28"
HsEH 0.88 +0.20 2.29 £0. 41 0.61 £0.18 0.54 £0.20
G i 2 0.84 +0.26 2.97 +0.24* 0.44 +0.13 1.09 +0. 32°
ATRA 4 0.86 +0. 24 2.68 £0.39 0.53 0. 15 0.77 £0.21

a i P< 0.05, 5% R B e 4l b4
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Figure 1. HE staining results of rat aorta in different group rats( x400)
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Table 2. Expression of Treg and Thl7 cells in different

group of rats(x +s,n=10)

<0.05;F%2 MK 2), S| CD4 * CD25 * Foxp3 * CD4*IL-17*
2.4 KERINE Treg F1 Th17 X MEEEFFREKE X HR 2 4.69% =0.57% 0.62% +0.20%
5xt B0 A, R4 Treg AH G40 IH F 1L- ElEd 4.47% +0.64% 0.86% +0.22%
10 \TGF-B &k & R FEAK, 110 Th17 40 B F 1L-17 ﬁﬂ%ﬁ 3.78% +0.52%"  1.67% +0.48%"
IL-6 FIAME N T (R TIGI2E B L (¥ P > RIEE 2.94% +0.49%"™  2.28% +0.67%"
0.05) ; 2 IL-10 TGF-B FiBACHFEA AN Atra o 3.96% +0.58% "  1.43% =0.25%"
BZH B S FRAG  TT TL-17 \TL-6 3635 7K -8 0} HR 20 il

R BT (¥ P <0.05) ; S E e 4 i i 1L-
10\ TGF-B Rk KPRl it — 2 FAIK, s 4l rp

aN P<0.05,bN P<0.01, 5% ALK ;c I P<0.01, 5554
Fe#;d 9 P < 0.05, SHEmica i,

i . qE 3 ER
o 4.68% | E 4.39% | E 3.74% 2.92% 3.97%
|
«Q £ ]
Q
i ey - i i I P -4 R B
# o e » o
.; 1 w . 3 e am tewm 1 Tro 1aee [ ' e 1ee jem [ t 10 a0 e
>
CD25-APC
) 0.87% | % 141% | g 244% | g 1.62%

IL-17-PE

IR

e e hE 3 " et ot 1 1 L 1eew

v

CD4-FITC

B2 FBHKR Treg( EE)F0 Th17 ( B ) 40 A 2 4 i B

MEEBIE UG B IR G2l e IR ATRA 4

Figure 2. The dot plots show Treg and Thl7 frequencies in different group of rats
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Table 3. Serum levels of cytokines in different group of rats(x +s,n=10)

V| IL-10(ng/L) TGF-B(ng/L) IL-17 (ng/L) IL-6(ng/L)

Xt IR 4 37.61 6. 15 41.74 +8.26 23.28 +4.26 72.85 +13.74

=L 34.29 £6.76 39. 86 +9. 02 25.94 +4.92 76.17 +15. 83
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oz i N2 19.27 +5. 12" 23. 14 £5. 62" 42.39 +6.57™ 101.51 +19. 21"
ATRA £ 29.34 +5.85" 35.28 £7.43° 28.92 +5.75° 83.19 = 14. 56"

aH P<0.05,b4 P<0.01, 5% BA ;¢ P<0.01, 5584 HE ;d 2 P<0.05,e 25 P <0.01, 555 S ig 4 L,
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