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WH MR AFN TR SR EN, FiE EFMEBALB/c DR, X IASTRA(HEDEFTEABA) 44
A (R MR 40 mg/kg BW A E 4 | X 40 mg/kg BW LS H 2 40, A5 a3 d, 64 A%
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Comparison research of immunosuppression models induced by different
ways and doses of cyclophosphamide in mice
Song Yan, Jia Xudong, Cui Wenming, Zhang Qiannan, Li Yongning, Yong Ling, Li Ning
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for
Food Safety Risk Assessment, Beijing 100021, China)

Abstract: Objective To compare four methods for developing immune-suppressed mouse models induced by cyclophos-
phamide (CP) with different doses and ways, and choose the appropriate animal model of immunosuppression to evaluate
the immunotoxicity of a substance. Methods The female BALB/c mice were assigned to five groups: the control group
with distilled water daily gavage; CP gavage group with 40 mg/kg BW/d by gavage; CP ip-1 group with 40 mg/kg BW/d
by intraperitoneally injection (ip); CP ip-2 group with 80 mg/kg BW/d in the first three days by ip and once a week in the
following period; CP ip-3 group with 200 mg/kg BW 24 h before the end point by ip. The study lasted for 30 days. Results
The immune organ weights, the number of leucocyte and the percentage of lymphocytes in peripheral blood, IgA and IgG
levels in serum, the percentage of B cells in peripheral blood, the plaque forming cells in spleen, 24 h footpad thickness
change, LPS- and ConA-induced splenocyte proliferation in four cyclophosphamide groups were significantly lower than
those in control group (P <0.05). The percentages of neutrophils in peripheral blood in four cyclophosphamide groups
were significantly higher than those in control group (P <0.05). However, the percentage of NK cells in peripheral blood
in CP gavage group and CP ip-1 group were significantly higher than that in control group, and the percentage of Th cells
and the ratio of CD4 " to CD8 * in CP ip-2 group and CP ip-3 group were higher than those in control group (P <0.05). In
addition, the body weight and liver relative weight in CP gavage group and CP ip-1 group were lower than those in control

group, the levels of alanine aminotransferase, glucose and triglyceride changed significantly (P < 0.05). There was no
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significant difference between CP ip-2 group and CP ip-3 group except the body weight and haematology parameters such as

mean corpuscular hemoglobin concentration and red blood cell distribution width (P >0.05). Conclusion The four ways

of CP administration could induce immunosuppression in BALB/c¢ mice, however the appropriate animal model of

immunosuppression may be established by intraperitoneal injection of 200 mg/kg BW CP 24 h before the end point.

Key words: Cyclophosphamide; immunosuppression; immunopathology; humoral immunity; cell-mediated immunity;

non-specific immunity ; mice
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Table 1  Effects of CP on weekly body weight in mice

41541 550 o951 )8 52 953 8 o5 4 8
X HE AL 19.7 +0.7 19.2 £0. 8" 20.2 1. 0" 20.0 + 1,20 20.0 +1.3%¢
AW e 8 2 19.8 1.4 16.6 £1.4%%¢ 17.8 £1.6%° 17.6 +1.3%° 18.1 1. 6%¢
R L BT 1 4l 19.8+0.9 16.9 +1.8%° 18.0+1.5%° 17.3 £1.5%° 17.7 1.7%¢
BB W 1 2 4 19.2 £1.0 15.1 22, 10 17.6 £1.7%° 17.6 +1.4%° 18.8+1.4
BT I e 1 35 3 2 19.4+1.3 19.6 £1. 1" 19.8 +0. 9" 20.1 +1.2%4 20.0 1. 0"

Hia R G0 M HLEL, P <0.05;b 7R 15 PRIt e 08 18 4 LU, P <0. 05 ;¢ Ron SIRUEME M TE ST 1 20 LA, P <0. 05 5d 3R7m 15 35 W 15t e T 5

2 HILHL, P <0. 0550 FoR 5 HIABEBER ST 3 4 ILE, P <0. 05,
BREH AT 1 AR BARIT R (P <
0.05) ,{HHES 4 Jal /R B B0 IR 22 S R ge it 8 X
(P>0.05) TS 3 21 7e i 56 ol 0 A 1k o A8 A 45
AT ARAZRIT2EX(P>0.05), 7 HY
T A 2R 2541 .

M1 2-1 122 Wl UL, UKo - i A A 1
MY 2R T B o W, B0 IRAH A 2 A
ES3 AR BAASRITZEX(P<0.05), i
U 98 T RIS 1 2H A T DR X RS IR
BESBAHITFE (P <0.05), HESN 1 HW
JF A X i R o U A 1 4B O 4 X
W R R, X IR TS 2 dHRITEST 3 A Y

BAGIFE L (P <0.05) , #5200 5 EA X &
HERK, A BAERAGERITFE L (P <0.05),
HGLIIE <4 A~ 275 24 2 1 L & X i YK T 0 e, 2
SHA G E (P <0.05) , 4T 2 40 R4t 3
2 RN AR X B S X R i = S HA G
B X (P <0.05), H 5 3 4% P 30 45 b 1 B A
i JiR - 4 A 25 245 2H ) Bk R A S RN AR o B e S IR
P 22 A Gt %8 L (P <0.05) 3 B 4 fE
SFF 12 Bl R 2 X RN AR X S AR R A BR
B3 HMEB LN E RN BHERASITFE X
(P <0.05) 41, HAth £5 21 2 8] 4 X F1AH X 5 4 2% 5%
¥RGEIT#EX(P>0.05),
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Table 2-1  Effects of CP on final body weight and organ weights in mice
JHE e
5 %({f)ﬁ oo %) 5 At A T A o4 % T A A T R
(g) (%) (g) (%)
XiF AR 21 18.5+0.9"° 0.719 +0. 064 3.886 +0.262" 0.222 +0.014° 1.201 +0. 076"
AW T e 8 2 16.0 £1. 6% 0. 705 +0. 090 4.414 £0.311° 0.207 +0.015 1. 304 +0. 653*
AN T SR I 15.2 0. 8¢ 0.740 £0. 150 4.910 £1. 12149 0.193 £0.015"%¢ 1.277 £0. 107
IR M 1 5 2 41 17.5 £1.2"° 0.750 0. 055 4.292 +0. 403" 0.216 £0.213° 1.240 +0. 166
PR B B 1 A 3 4 17.6 £0.9"° 0.708 £0. 427 4.036 £0.215° 0.216 +0.015° 1.228 £0.074

TE:a Ron S HA LA, P <0.05;b 3RoR 5 PR WL e 15 20 LU A, P < 0. 053¢ FRoR S PR WRBEM 1 5 1 4 LA, P <0. 05 5d 3R 55 20 % e i 5%

2 HLHL, P <0. 0550 Fox IR BEBER ST 3 4 ILH, P <0. 05,

22 FRWEBERE /N AR A R B A E ER AR (v s)
Table 2-2  Effects of CP on final body weight and organ weights in mice

i i iy i 45
2151 4 5% T AR 4 3% T i AH AT 4 5% T AH T T
(g) (%) (g) (%) (g) (%)
Xif HR 41 0.071 £0.017"<%°  0.382 £0.084"°  0.034 £0.010>"° 0.181 £0.057"<%¢  0.009 £0.004°  0.049 £0. 023
PRWEmE S A 0.048 +0.012%° 0.304 £0.074° 0.008 =0.003*"¢  0.053 +0.015%%°  0.007 £0. 005 0.045 0. 029
BB 05 1 41 0.047 £0.016° 0.307 £0. 108° 0.009 +0.005% 0.058 £0.038%%c  0.006 +0.003 0.042 £0.017
WEEBE 45 2 41 0.047 0. 022° 0.271 +0.137° 0.020 £0. 006" 0.111 £0. 032" 0.006 +0. 003 0.035 +0.016
0. 0

AWML ST 3 41 0.034 0. 006%"

0.191 £0.031*"° 0.021 +0. 007"

0.118 £0.041% 005 +0. 003" .030 £0.016

T a R G R HLEL, P <0. 055 b 3878 5 B ME M HE 15 4 LUHL, P <0. 055 KRR FEIRBRBERL HEAT 1 4 HLHL, P <0. 05 5d 3878 5 P18 15 iz i 454

2 HE,P <0.055e R SRS 3 4105, P <0.05,
2.1.2 XF I 2 T b 1 5 )

FHE% 3-1.3-2 Fl 3-3 A UL, 4 > AL R 45 T 41
Y WBC LYM A 43 b  NEUT FH 23 H i xf B 21
E R EG G L (P <0.05), i MEEH
) WBC IR I, d 4 3 4/ LYM & 4 L & = 1
NEUT 40 b ff. B4 4 1 4l md it 2 41

) BAS H 4r He \MCHC Fil RDW 7K %5 it B 4 22 53
YHRA G 2R (P<0.05) . [d4F 1 4 PLT K-
B TR LYM 53 LR AR B i, 5 0 IR AT
BERBBAAGSIT#E X (P<0.05),
2.1.3 Xl A b 38 A 04 52 I

Y26 4-1 R 4-2 ] UL, BB IR 1 5 1 4l sh i
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2 3-1 FROBEMERT /N BRI EFR AR PSR (& = 5)
Table 3-1 Effects of CP on haematology parameters in mice
3 WBOC RB]? HGB HCT MCV MCH MCHC
(x10°/L) ( x10"/L) (g/L) (%) (L) (pg) (g/L)

Xif B 2] 7.45 £1. 81" 9,67 +1.18 155.9 £ 18.5 45.9 +5.5 47.5+0.7 16.1+0.3 339.8 +7. 8>
PRl 1t M 2.75 +0.80"" 9.60+1.63  170.7 £29.4 47.2 7.7 49.2£1.0 17.8£0.9  361.2 +15.3%%¢
IRWEMENZ RS 1 4 3.14 1. 16° 10.18 +1.50 175.1 +23. 1 49.3 £7.2 48.5+1.4 17.3 0.7 356.1+9.5*
WM 2 41 4,48 2.26™° 10.05 +1. 15 169.0 +£20.2 48.2 5.8 48.0+1.3 16.9 £0.9 350.4 +11.8%"
IR MERG ST 3 44 3.81 +1.98° 10.70 £2. 11 176.3 +37.3 50.7 +9.9 47.5+0.9 16.4 +0.4 346.3 +10. 8"

Ha FAREX A E, P <0.05;b FR 5 IFBEBEIERE S A L, P <0.05;¢ Fox 5 FRBEmEN S 1
2 AL, P <0.055e FoR SHENRBE NS 3 4 bE,P<0.05,

L, P <0. 05 5d FRoR 5 P19 B e i 5%

32 ABEMEME X/ UM VR 2E FE AR B R (% % s)
Table 3-2  Effects of CP on haematology parameters in mice

15 RDW PLT PCT MPV PDW

(%) ( x10°/L) (%) (L) (%)
Xt R 21 13.34 0,33 713.8 £89.0° 0.18 +0. 03 2.47 +£0.39° 17.78 +0.72
PRw It e 8 A 15.28 +0.81%%° 758.5£211.0 0.20 0. 07 2.58 £0. 45 17.27 +0. 86
I mE A 1 4 14.79 0. 86%° 803.9 +164.3* 0.22 +0. 06 2.75 0. 46 17. 44 0. 63
IR W e 1 0 2 41 14.25 £0.90"" 792.2 +248.7 0.21 £0. 04 2.67 £0. 46 17.39 0. 67
PRl T e 1 43 3 41 13.63 +0.39" 687.4 £105. 8 0.20 £0.05 2.88 +0.36" 17.69 +0. 85

T a FR G R LEL, P <0.055b 38R 5 FRB WM HE 15 4 LUEL, P <0. 055 KRR GIRBRBERL HEAT 1 4 HLHL, P <0. 05 5d 3878 5 P18 15t iz i 44
2 HLHL, P <0. 055 Fox 5 HIABRBER ST 3 4 ILH, P <0. 05,

# 33 PRI X /N BRI = 8 AR B (x £ 5)

Table 3-3  Effects of CP on haematology parameters in mice

a5 LYM MON NEUT
( x10°/L) (%) ( x10°/L) (%) ( x10°/L) (%)
Xf HE 20 5.40 £1.18™% 72,77 8. 18" <% 0.30 £0.22° % 4.37 +4.53 1.74 £1.09 22.12 £8. 62" e
BTl Tk e R 1.14 £0.28%° 43.99 +13.02%° 0.20 £0.07° 7.75 =3.48%¢ 1.41 £0.76¢ 48.11 £15.19°
IRBEBENM 0 1 41 0.87 £0.40%° 32.20 £16.47%¢ 0.18 0. 10™ 7.26 +4.34%¢ 1.62 £1.19 50.26 £22. 85"
WEMER ST 2 41 2.05 £2.07™ 41.51 £15.39%° 0.14 +0.08™ 3.41 £2.28"¢ 2.28 +0.78™°  54.72 +13.82"°
IS 3 40 2.41 +1.81"° 58,02 £18.18%"<¢ 0,08 x0.12"" 2.98 +4.51"° 1.32 +0. 59" 38.28 +£19. 15"
EOS BAS
205 5 9
( x10°/L) (%) ( x10°/L) (%)
Xt B 21 0.01 £0. 03 0.35£0.43 0. 00 +0. 00 0.39 0. 19"
BTl Tk e R 0.00 =0. 00 0.04 0. 05 0.00 £0. 00 0.11 0. 12°
IREWE N 5T 1 4 0.47 £1.45 10.19 +31. 56 0. 00 +0. 00 0.09 0. 10™%*
PRI 1 5T 2 4 0.01 0. 03 0.20 £0.24 0. 00 +0. 00 0.16 £0. 19"
WML 1 5T 3 4 0. 00 +0. 00 0.42 0. 16 0. 00 +0. 00 0.30 +0.40°
T a FoR 534, P <0.055b FoR SEERBELHE S 41 1AL, P <0. 055¢ Rom SR BEBEIZ IR ST 1 41 1A, P <0. 05 5d 3o 5 B0 0 9 i 13 24

2 ALHEE, P <0.05 50 75 5IEFRBRRENE S 3 41H 8, P <0.05,
T ALT ZKP- T 5 fe WA S, B 4 22 5 B G0
B X(P <0.05) 3 L GLU KA 5 T B2 AL
i3 N, ZR Y AA G FE (P <0.05),
HEVS UL TS 1 RS 2 S P Ig TP ALB K

BAL, 5 A LR E R A G- L (P <0.05),
EE 5 3 20 B P I 438 b 45 ) HR 4 35 G I S AR Ak . 9
B S 1 A TE TG KPR X R4l i 51 2 4
S 3 4, 2R EASI#E L (P<0.05),

F4-1 AWM X /N B AR AL AR AR R R R (& £ 5)
Table 4-1 Effects of CP on clinical chemistry parameters in mice
5 ALT AST ™ ALB ALP GLU
(U/L) (U/L) (g/L) (g/L) (U/L) (mmol/L)
X B2 27.0 £3.9° 148.6 +29.0 65.66 +5.27" 4 39. 11 1,755 110.7 £15.2 2.49 +£1.13°
FA I T e E B 4H 31.9+13.9 151.1 +£38. 1 55.88 +4.28"° 35.72 £1.93%° 98.8 +18.3 2.35+1.31°
WHEmE ST 1 4l 37.6 +15.8%" 163.4£39.4 55.58 £5.71"° 34.81 +£2.38%° 97.9 +23.8 1.37 £0.57%""°
IR I e 10 5 2 4 25.9 +£7.3° 155.7 +49.8 57.26 £5.54"° 36.64 +2.38" 104.6 £20.3 2.45 +0.99°
PR Tk e TR 5 3 4 33.7+£10.7 165.4 +31.2 65.62 +3. 49" 38.33 +1.67"¢ 114.6 £10. 8 2.60 £1.03°
T ra R 5X AL, P <0.05;b FoR SEBEBELHE S 41 1AL, P <0. 055¢ Ron SR BEBEIZIEST | 41 A, P <0. 05 5d 3o 5 30 0 6 i 3 4

2 B, P <0.05;e KR S5 TER BB S 3 44, P <0.05,



A T 3 A28 60 390 5 A 8 T o ot 7 /N B B 5 410 ) A5 TR £ % L BF 5T RME , 55 —223—
42 FRBEDE XS /N BRI A AL 48 AR A 52 I (% + s, mmol /L)
Table 4-2  Effects of CP on clinical chemistry parameters in mice
25 51 BUN CRE CHO TG Na K Ca
X R 21 8.64 +1.32 52.50 +£12.79 2.06 0. 27 1.10 £0. 24" 129.1+7.2 6.9+1.5 1.4%0.1
TR Tl Tk e o 5 L 9.88 +2.75 51.46 £15.35 2.30 0. 33 0.74 +0.43%%°  135.4£16.2 6.3+0.7 1.3£0.1
PR T e 3 45 1 2 9.05 +1.07 42.24 +5.81"° 2.23 +0.54 0.67 £0.20%"°  128.4 +13.1 6.5+0.5 1.3+0.1
PRWE T Rl 1 55 2 21 9.62 2. 11 59.89 +17. 34¢ 2.05+0.25 1.03 0. 11" 129.9 £13.2 6.3+0.9 1.3+0.1
PR Tl T e 1 44 3 4 8.78 £1.13 56.47 £15. 69° 2.20 +0.24 1.14 £0.20"° 135.4 £16. 5 6.5+0.3 1.4%0.1

TE:a R S A LE, P <0.05;b FRoR 5 PR WL HE B 20 LU, P <0. 053¢ FRoR SIRPRBER 5T 1 4 ILEE, P <0. 05 5d 3R -5 PRl I e i 5%

2 LI, P <0. 055 #0551 FRREMERE 5T 3 411042, P <0. 05,
2. 1.4 /INERAI JEL i vhk 2 4 A 2 R 43 A 4 2R

S5 Al UL, 5XF A 4 IR 4 T
ZH/NERAR I T 9k B 41 Jifs (CD3 * CD19 ™) \NK 41 Jifd
(CD3°CD49" ) ,Th # g (CD3 " CD4" ) #1 Ts 40 i
(CD3 7 CD8" ) | 43 L AN [RIF2 B TH i 5 i 41 Jl il B itk
ELAHAI(CD3 ™ CD19 ™) [ 4 b A i T B, BB BR4H
ZRAGEIEE (P <0.05), Hr, T4 2 HH

T3 AR Ah I T R EL A0 Th 405 & 53 b, DA
VAR 14U NK i A T s s i L S5
Hofh g 4 8 22 S B B A et 5 L (P <0.05) ;
BRide it 3 204h, Hofth 3 2525 20 Ts 20 M A 43 H Bt
MR 22 S A Geit 3 L (P <0.05) o VENF 2 41 A1
3 24 CD4" /CD8 ™ LU fH 5 % B 40 L 8 B B 7 v
EZRHAGI#E X (P<0.05),

5 POBEMER A1 R i bk B A0 A B A 2 (& s)
Table 5  Effects of CP on phenotypic analysis of peripheral blood lymphocytes in mice
15 CD3* CD19 - CD3°CD19* CD3 ™ CD49 * CD3*CD4* CD3*CD8 * D4t /CDg ¢
(%) (%) (%) (%) (%)

Xf B 2H 59.5 £8.6" % 35.1 8. 7bde 4.1+1.0"° 49.7 +8.6%° 9.8 +1.0" 5.1+1.0%°
TA Tl Tk e R 5 L 69.9 +16. 0" 0.1+0.3%° 24.6 +15.5%%¢ 58.5+14.2%¢ 11.4 +3.4° 5.4%1.6°
MM 1 41 66.4 +15.5%¢ 2.7 +4.6° 23.4 +15.7%%¢ 53.6 £15.6%° 12.8 20.9%° 4.2 £1.2%¢
WM ST 2 41 86.1 10, 0% 2.9+2.9° 6.3£3.7"¢ 74.2 9. 6% 11.9 2,34 6.4 +1.3"¢
P 3 41 84.6 +7.9%0 7.5 8,40 5.4+2.9"° 74.2 +8.8%h 10.4 +1.9%¢ 7.5 %2100

T a R85 A HLEL, P <0. 055 b 3878 5 FRBEBEMHE 5 4 LLHL, P <0. 055 FRoR GIRBRBERL HEAT 1 4 HLHL, P <0. 05 5d 3878 -5 B Bl 1Bk iz i

2 HLILHE P <0.05 e 5 5 HEIRBEREIGS 3 41IL#Z, P <0. 05,
2.2 Rt

53 410 TgM /K SFAh g Xt BR4 2% 5 R By Ge il

2.2. 1 I SR e BRER I H(P>0.05), JfHAEHEH S 1 AT 2 H

H 2 6 TT UL, 4 AN PR B Ik i 25 7 4 /0N BRI 2K e 1) IgM 7K, DA K 4 A2 25 41 TgA KSE 3K T &
FERKEE M TgA [TgG Al IgM /KP4 48 T X fd 2, B ARG I B

6 BRI /N R e REBREE H A FZ M (x £ 5, pg/ml)
Table 6 Effects of CP on serum immunoglobulin quantification in mice
2531 IgA IgG IgM

X A 12.1 £7. 04bcde 2251.5 +712. 0> 170. 4 £77. 44

BRI e A _ 836.0 +76. 0" — e

PRI T AT 1 4 - 923.5 £82.5° -

A I I 5 2 4l - 811.0 = 140. 0* -

RB I Jie 19 5 3 41 - 1 246.5 +533.0° 124.3 £51. 8"

T =" RN IET IR AT PR ;2 R 5 X IR LB, P <0.05;b o8 5 ERBEMENGHE B 41 L, P <0.05 ;¢ F£om GEBRBEN 01 1 4108, P <
0.05;d R 5 R BRBERE AT 2 41HAR, P <0.05 ;e 2R SHEF BB AT 3 41 H 4, P <0.05,

2.2.2  PUARAE AN A ESOR AN HC fE 0 e

M 7 TT L, 4 A PR G I 25 T 4 /N BRI 25 B
LA M A R T X R, 2 B S B X
(P<0.05), JuLAHE S LA E ST 1 240 F B de o B o
4 A 25 25 41 /N BRI TE 1 B0 1A (HC, ) 5 x5 B2 T
BERAHGGEI#E L (P>0.05),
2.3 it sE

M 7 TT L, 4 A IR I 4 T 41/ BRI 2

43245 ConA XF B T 20 AL AN LPS X B4 B 441 fifd Ay 384 5
RE AT IR 22 5 HA Gt 2% 8 L (P <0.05), )t
DAVE S 2 2 T 20 il i) 3 58 e ) el o T 4 D4R 2540
B9/NER 24 h R BAJERERG B X T X R4, 2 % A
AgitE L (P <0.05) {0 4 425 25 4 2 [A) 22 5+
TGt (P >0.05),
2.4 dEFE M E

H R 7 W UL, 4 A PR I e 45 T 2 A /N BRI
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Table 7 Effects of CP on immune function parameters in mice

w13 ﬂﬂ%ﬁf:ﬁ%ﬁi%ﬂ@é& . ConA ﬁ%%ﬁ%éﬂiﬂ@ LPS i}%%ﬁ%éﬁiﬂﬁ 24 h R E N Euﬁ%ﬂi{i@

(/10° L4 ) i 5H Ae K g Re (mm) W8 5L

X B4 30.0 £18.9™ ¢ 256.0 £64.6 0.72 +0. 14>%° 0.38 +0. 18" 0.073 +0.048" " 28.54 +34. 16" 5.28 £3.49
PR W e e 8 4 3.2+3.7"° 258.5 +48.7 0.38 +0.41% 0.11 £0.30" 0. 004 0. 020" 22.13+20.16 4.77 +1.15
WREMER ST 1 40 3.6 +6.4° 226.1 +28.1 0.33 +0.25° 0.05 £0. 09" 0. 004 0. 034" 18.49 +13.92  5.92 +0. 68
ABEMENE S 2 20 7.3 26.9° 237.0 £54.4 0.17 +0.27%" 0.09 £0.21°* 0.001 0. 024" 4.39+£7.73* 4.19£1.99
IR ST 3 41 15.2 £8.4%00 227.8 +48.8 0.21 +0. 16° 0.02 +0. 10* 0.019 +0. 033" 13.08 £+36.40 5.62 +4.43

T Fom S MM LE, P <0.05;b FRon 5 PR 0 BN HE B 20 LU, P <0. 055 Ron SR WRBEIG AT 1 4 I, P <0. 05 5d 3Ron 5 51wk Bt 1 i )

2 A ,P <0.05;e FoR GHENBER NS 3 HIbE,P<0.05,

A 75 4 S % R 2 G 2 TR B 7 X
(P>0.05) ., T 4 A4 2540/ Bl NK 4113 P 2 156
T AL, T VR ST 2 4R WS ], 5 TR 4 I
B3 5 HAT SE 2 78 (P <0.05)

3 i

H T E S 5 25 38 24 i 5 R 0 BH M 0 A B0 Tk
Jie VAL T AN b JE KRS IR R A R R
KFFEY . O A BT R W, 200 B G
Sl AR TR B 928 0 250 R 4 L B 8 N 255, T 1 R Bl
AR R, R 22 R PR AL An
2 [ EPA (15528 B HHL 4 48 B 24 4 7 B0 B I e 1
H R PEFH MY . ATF R AR R, AR 4
PFF A 4 I8 BERE 45 T 4135 m] 51 /N R S 4
S NEE 52 QN N )= 7 o A1)
REBRAE (1K SF AN I Bk B 40 4 H L A B
TE B A0 M BGT 4 E 40 B AN B jh L 4 i % A A
B LA B A ot v R A M Ay b RTR K B AR 2
7 TH o PR D, A Tl T e LA Ak 9 I e g
VR T, 3 3 LA S PR 58 T Y o

AT 5 HR 3R B 20 T R 43 A 5 SR R L 4 Fh R
0 T Joe A5 7 06 F RT A B bk O 40 B 40 L BRI
i T PR EL 40 Th 40 A Ts 4008 & 2 e Fh e 0
ANTE Z A 78, A8 Ak i B2 R [R), B G 7 i 45
T VAW e (VAR S 1) W] NK 4 i
T R R DR T IR B (AT 2 A
FIESE 3 2H) 95 R M T bk 40 ML A0 Th 40 ML A S
It .CD4 " /CD8 " i Fh & , 1 X NK 4H ffd & 43 Lo R 0L
A VNN T U (SR DA O A M Nk
11O = = el o O V= N7 N i il == | 2 e e
XA A2 T 20 M A 500 P AS ) A5 5 o K 0 45
X Ts 240 it 35 BORR T g AR A YK 45 T % The 28 il
AU X5 A B T A G s R — B
77 L I Y0 7 A 0 0 e 8 ) R K 5 ik — 25 50 UE T 3R
8 I g T AR I 4 L 4k 2L A0 R AR R 43 b, NKC 4
TR DA KTk B 40 A B jbk B 40 i 1Y 1 A e T
EIESE!E SR AN EN 7 @ AN R N ) 0R
AR,

AT G2 BRI, AW e 4 Pl g A Ty ik 3]
SR LA Sy 3R A 1 1gA (TG IgM /KF T [, JC A
IgA IgG TR & . 17 L ERME IE e 1 41 i1 4l
RN 2 4 PR 25 3 PR Wl It i i) ) 30 R HL 2 Ik 4 7,
AT LT AR VBRI DL R B /R E A E
B BEAS . JF HL,4 Fh g 485 Jr 1 3 0] 5 I 4 BE P
24 A AR/ AR R AR B OR TR K AR ) A 4G T
A8 T e 00 SR o O B S o LY % BR AR PR R I
PUAA I 45 5 — Bk Ay, 35 4% 7R PR 1 e Xt /0 B
AR G 328 EL AT A A A T o AEL I 35 s 80 I A 1 2
IR W Mg ST A K5 %5 B2 A 22 55, i itk m]
UL AZ R 56 1) UM A 25

U I3, PRI il 4 Fl A () (A8 5 vk 2 T g
L Bh ) G e AN . AR X 4 R A iR T L
B, 0E O SRR 2R T (HEH A
TES 1 2) B fe 9 D R 40 i B R A, ik w] 51 3 )
PREE N B AR X A R B AIR L ol A= Al dE bR (8 TN
AN I BE . H o = BR) B ek A5, i H, £ GB
15193—2003 ( £ i % 4 M 8 B % 0 1 28 )7 Ay
B ) R 0 i A ol L 3 W B A
e o g A2 150 /N BURS F R U5 L /Dy BROZE L e
R AR I | B P EOE IR K TK 3k R AR i 56
K AW I e 40 mg/kg BW 28 11 ¥ I 5 T 5 4 57
PRAEASE Y o DR O, ogf e 7 G 928 410 ) RS 8L I 5, A ol
Ik e 40 mg/kg BW 28 [ 5 I VE 5 30 d (0 A )5
B EER 2. AUEEEN — KRN % T 5 &
JE 8 AR — Y M R i 4 T A R R AR O VR T
JEE I T2 A8 b L A PR G E RV O i RN IR R S 1
PEM Z B8R 22 3 LG4 8 X (P >0.05) (A
H A 5] B Wy ik B AR I WK SF HE B MCHC Al
RDW f 555, 1M J& 5 AR A R AR S g, B
FEAE Ry T8 3 A B X sh A A N R R AR
SRR o OB ST HE FE A 06 45 AT 24 h —
PRI 45 T 200 mg/kg BW PRl 15 Jiz fr) 12 A6
RN B S RO NS DN N = PSR N - TR
NG B G R A B TS Y W) RN AR 2 S g
I o



