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Establishment and evaluation of a rat model of immunosuppression and
immune hyperfunction induced by cyclophosphamide
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[ Abstract] Objective The aim of this study was to establish rat models of immunosuppression and immune hyper-
function. Methods  Sixty-four SPF Sprague-Dawley rats were randomly divided into groups A, B, and C. All rats were
immunized with intraperitoneal injection of 100 pg ovalbumin (OVA). The group A was used as control. At 6 hours after
immunization, the rats of group B were injected with different doses of cyclophosphamide (Cy) at different time points. The
rats of group C were injected with Cy in different ways at 3 days before immunization. Results Immunosuppressed rats
were successfully induced by Cy (125 mg/kg or 100 mg/kg) at 6 h after immunization and also by injection of 225 mg/kg
Cy at 3 days before immunization with ovalbumin. Small dose (20 mg/kg) of Cy injected once or a smaller dose (5 mg/
kg/d) injected once a day for consecutive 3 days can also result in immune hyperfunction. Conclusions Rat models of
immunosuppression and immune hyperfunction are successfully established, which provide methodological and data support
for establishment of such animal models and useful reference for related research.
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TSI 28, A0 e 6 A FEL N B0 S0 S5 R E T LA B3
JY—26 { B et Y R R TR, IRk
Pk e VE R T IR O LA 2 A S 52 2% 1 A A AR [R] 7
i, AN IR, 235 DR PR e 30 i Fn S g T ik
PARASTRIZS 524 BAT SOk T A e 8 10 il A 5
BT R A — R PEGR R (100 B8 150 mg/kg) v
5 CyP T L W/NFI (20,40 mg/kg B 80 mg/
kg) 2525 WIAN T 3, 18 25 4 A 48 R ) AR L
WA 2SR, Cy ASF G F 45 25 77 S HLR )
PEFR bR W B WAL, R LA REGATE, A S50
T 3 AN [ 10 45 2 WsF () R ) o Bl A, s S R LA f e
PR G BE ORI IF @ X5 7 R 15 KK
R P B2 27 R ITL YA 2 8 s 1) 43 A, A 57 R R A
SRR ) e AR B AN 205 245 07 =X A e DR 245 40 i 32 3
Y RIVEE SV SN
1 MBE5RE®
1.1 5

TE 5T P | 22 [E Baxter 24 8], W TR0 K
2285 — & B2 B ; RPMI-1640 55 35 3 ( Gibeo ) 5 Co-
nA, Sigma 2~ F] 77 by X B35 H  H (ovalbumin,
OVA) , Solarbio 2 ] ;% fify; CCK-8 H A [M]{~; YAC-1
YHiffl ( ATCC, B04005, 4 [ 116 52+ A W Bl 4 A FR
I KB OVA-slgG PRkl & , /K% A
YRl gt O 9 25485 & Drewe KR IL-6 1060 9
ELISA # I ik 7] £ ; Drewe K Bl TNF-o Tii 2 #%
ELISA il i) £
1.2 &8

TitFER B 52 46 A ( FC Y, Thermo) , BC-2800 Vet
Mindray Ifil{% 4= A 307347 .
1.3 ¥HESLE

SPF 2% SD K 64 H {KHE (120 £20) g, MEHEA
o, W) B T EE A4 S5 5 Bl e [ SCXK () 2010 -
0002 ], S5 56 T 7 44 BE 24 BE AT [ SYXK ()
2010 -0001 ] , L5 S EHLS A A B.C =41,A 41
SXTHRAL, B 40 X4 Bl B2 B3 =AML, C 457
9 C1.C2.C3.C4 WA/, B 45 8 ., S
FEEES 10% OVA 1 mL #4778, B 41 7F 45
OVA J5 6 h 5 Cy, &4 7 43 51 M. B1 4
125 mg/kg, — K ESF; B2 4 100 mg/kg, — K iES;
B3 4% H 40 mg/kg, BR—KIEL: 3 d, C HFER
% OVA Hij 3 d B EST Cy, B H & 5300k . C1 41
225 mg/kg;C2 2H 80 mg/kg;C3 4 20 mg/kg;C4 45

mg/kg, FESE 3d, XRG4 R R K
1.4  [MiEFEIEIRE N

OVA P55 7 KA 15 R KRB # KR
1 R = i T IV N W 1R o
1.5 GEFIEREN
15,1  RfEds B a5 e

SD KEL OVA g J5 55 7 KA 15 K& 5
FIALIE 4 HOBCBAE AR SRR, PR 4 A
THAE RS B A H 8 8 (mg/g) = WEAR BT
i (mg)/KHE(g),
1.5.2 R Lse s

BRESEEE 7 M 15 RALFER UG , TG B U8
JUE, PBS PP , 5 & T & 47 SmL PBS Y K B - 1L
H 78 200 H NG A9 I AT S - 3 0 ) S P 40
W, WA AN B B T KB B0, 1200 1/ min B
L 6min, 35 FiF, A 10 fEARFAY Tris-NH, Cl, 1&
A1, 96 F 37°C TCE 5 min, {8 20 40 M 55 4> 2L )
1200 r/min Z5.0> 6 min, 3% 1. F PBS UE4HMH vk
J& , FHA 10% iR 245 1055 1) 1640 5¢ 4 55 I8 0k 40 i
— I, ARG 1640 57 435 37 W B A L, 8 4% 200 il
WEER 2 x10° A~/mL, 4 L3R 428 A 96 £L
Mrr, 4L 200 wL, B4 6 DE R [ EfLAITA 20
pL ConA , fHHZH % N Spg/mL, 37°C 5% CO, &
FAAHIEFE 48 h, THEFRESHAET 3 h, LN CCK-8
R 20 WL, I FHEEPR RIS FL Ay, WOGEE
1.5.3  NK 2o A4S

I £ 200 B Y ) A% D 1. 5. 2, o 1 Ak L 4
T A 0007 A D 5 BB 5% 24h - Ab 7 Wb B Ak K30 Y
YAC-1 4HAE/E A4, H 1640 58X IR e 4N iE
PR ,0. 5% 15 =% G (45 I 248 3 P K T 95% , 14
SN MV B, (L 55 8500 A AR LA 1: 20, 96 FLAR
B L0800 4t L FRAE ZH FfL4S 100 L[] B 152 25007 448
Xt REFL AR A0 B X B AL, B 6 1R ,37°C 5%
CO, HEFFE RS 4h, BALIN CCK-8 K71 20 wL, 4k
SEREE 3 h R, FEAR AR DU 45 L Ay, WOBE . NK
ARG M A NK A% =1 - (A 256
L — AZUVAL) /A SBYIH] x 100%
1.5.4  OVA Hii&kzill (ELISA ¥%)

BREGEE 7 KA 15 K, K RIRERCR I, 37°C
RAE EMEATH 2500 r/min, B0 10 min J5 /N0
B8 W, e300 Ul B A 45 41 MLV OV A BifAoK

1.5.5 1L-6 Fl TNF-& & K ( ELISA )
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GIEIEEE 7 KA 15 K, KERIRBERR I, 432
M7 , #2130 G U I AS I 45 4 il 775 1L-6 A1 TNF-a 75
B,

1.5.6 FHUREIEIRLEA1FIr

For I ) B e b 0 v TR B2 A 1 AR
AR T X R -1 ori R, ST IR 25 S AN 3
Fi2 0 43I0 AR AR AR A A Nk 25 4100 S e 8 bR 2
H15r .

1.6 HFHRAEBIGEITFEST

K SPSS 18. 0 Gt it Hr 4 44 b B B Hs LAYy
B+ bR 22 Ron AL R BCR FH O 200 ir g bt
P<0.05 hZESA REM,

2 #HR

2.1 AELRE Cy AR ERFEIREMNZI
B 41 (fPE OVA J5 Y KiFEFIARFEF & Cy) 5XT
PRZAAH LY FE55 7 K, R RUMGLINE R g i 5% Wl 3%
%555 15 K MUIEHE B0 0 2 T, W e s 4l 2
F1 AR Cy abHX K FUIE RS R (2 =)

SIC ik,

C 4 (¥ OVA Fi 3d A& Cy) 5XF
FRZHAR LG, 55 7 K, C2 F1 C3 5 41 JL e 45 % s 7
15, T C2 AL ARG A B 5 R, C1 2 DL At i
FEB T F AR 28 15 K, C1 F C4 4L $5 £ i 2
Bt T RS A ARG, A RILE 1,

2.2 ARE4LE Cy 3t KRN &EFIERAIE M

B 41 (f%E OVA J5 Y R FEFAFFE Cy 1) 5
X HRAAH b, 7255 7 R, K BN I 1 40 B (WBC)
R/ (PLT) B0 2 B, 2D A A it o 25 5%
5515 X B3 4140 gcE B F £, B1 M B2 41 H
AR H WK E R i/ INCEC H A B B T A4
ki BRI 3

C ZH (% OVA Hi 3d 714 Cy) SXT AL,
TESE 7 K, C2 Fl C4 41 1 40 i K5 R it /N 0 B i
FhiE, S AL A TR a5 15 R4 H
2 AN 2T AN BB R IR I/ INRER, R €3 41k
VIR S TR, g5k 2,

Tab.1 Effect of different cyclophosphamide treatment on the rat organ indexes( x +s)

GG 5 7 K Tdays after immunization

HPEJGEH 15 K 15 days after immunization

m
fiﬁﬂs ﬂ%ﬂmsé%&z H@H&T‘s%&z ﬂ%ﬂfh?;ﬁ%ﬁt H@Hﬁ?&%ﬁt
Spleen index Thymus index Spleen index Thymus index
A 3.54 +0.55" 3.12 £0.35% 2.49 +0.21° 3.14 0. 74*
Bl 1.49 +0.20* 1.47 £0. 348 6.24 +0. 83" 2.55 +0.33"
B2 1.89 +0.74° 1.49 £0.26"%¢ 6.39 £1.18" 2.72 +0. 318
B3 1. 67 +0. 148° 0.67 0. 09" 7.75 +0. 68° 2.81 0. 11°
Cl 1.97 £0.37° 0.72+0. 11" 4.91 £1.16% 2.32 +0.40"
c2 6.75 0. 331 2.04 +0.23"% 2.93 +0.15° 2.92 +£0.304F
3 4.49 +0. 14° 3.21 £0.57* 2.51 0. 16* 2.93 +£0.3348
C4 3.62 +£0.47" 3.16 £0. 774 7.75 0. 68¢ 2.35+0. 15%

T FA R R A R P B RO 2R R ENE (P >0.05) AR AR TR R 2257 A BETE(P <0.05) . T,

Note. The same letters in the same row mean no significant difference (P >0.05), different letters mean significant difference (P <0.05). The

same as below.

R2 A Cy AbF R BUMBETEAR AR (x +5)

Tab.2 Effect of different cyclophosphamide treatments on the rat hematologic indexes( x +s)

20 51 GPEJE S T K Tdays after immunization GPEF S 15 K 15 days after immunization

Groups WBC (10°/L) RBC (10"2/L) PLT (10°/L) WBC (10°/L) RBC (102/L) PLT (10°/L)
A 4.80 +0. 85" 3.69 +0. 275 414.75 +108. 10 11.30 0. 79° 5.32 £0. 4478 590. 25 +56.05
Bl 0.28 +0. 15* 3.14 0. 128 67.25+£12.53* 12.60 = 1. 84* 2.41 £0. 45" 1615.50 £54.45*
B2 0.30 0. 082° 4.05 £0.98P 96.33 +7.51" 10. 00 =0. 852 4.60 =0. 32" 1224.67 +75.87 "
B3 0.87 £0. 15* 4.4 +0.30Y 140. 00 +24.04 27.93 +10. 34" 3.40 £0. 75¢ 870. 00 £203.58 *
C1 0. 88 +0. 94* 2.52 +0.49% 38.00+11.43* 18.10 +5.17* 4.27 +0.72%¢ 1349. 67 +236.58 *
2 12 +2. 104 3.95 0. 455D 667.33 £214.65*  10.47 +1.40* 5.89 +0. 26" 1062.33 +195.15*
a3 6.27 £1.92" 4.73 £0. 45" 286. 67 +55.08 11. 63 = 1. 46* 5.25 £0. 8948 825.00 +63. 51
C4 7.23 £1.19¢ 5.75 0. 24F 547.67 +74.65 * 11. 67 £0.90* 6.31 £0.72% 955.67 £172.26*

T FR RISV EE h S X AL (A) AL, 22 53 (P <0.05) Rl

Note.

* means significant difference (P <0.05) compared with the control group (A) in the same row.
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2.3 ARE4AIE Cy 3tk Rtk B4 i 1k B9 220G

B 4 (e OVA J5 Y RESI AR & Cy ) 5
XTREZHAR L 7E55 7 K, ik L 4B B e fb e 1 o 25 5+ 5
5515 K, B1 4Lk 40 it A g ) o AKX IR 4
1M B2 ZH Itk CL 20 b 2 AL fig 0 J 8 e T X R A

C 4 (%9 OVA Fi 3d {1:4f Cy) SXT R4 L,
TESS 7 R, C2 4k EL 40 M 5 Ak g 0 Wt 3 7 v, oAt
BHEFARE S 15 K, C2 AMkEgnigst it
W, C1ORT C3 bk 4 i 5 AL E 7 8 5 T
ZERNE 3,
2.4 A ELLE Cy KR NK 4R E R0

B 4 (4 OVA J5 Y RESI AR & Cy 4) 5
STRAAR L, 7245 7 K, Bl (B2 B3 41 NK 40 Jifd % 1
PIREAIG 0 25 5 0 i 0k s 465 15 K, B1 B2, B3 4%
ZH NK SIS PR 0 s . C 41 (5 OVA Hij 3d
ST Cy) SXTRRAAAR L, 255 7 K, C3 4119 NK 212
T R X IR AL, SR C1 4 S 35 I T X iR A,
FESS 15 K, C1 4 NK 416 PR e xd B el T, €2,

F3 RFE Cy bFR RASETIBEIEI (& £5)

C3 1 C4 2 NK 20 B 76 1 -5 X0 B AR Fb AR R AN,
FLFE3,
2.5 AEAIE Cy XK OVA i 4 m B

X RAA L, 55 7 K, C3 Al C4 PR BTIAR K F
0 T IR, LR & A B2 25 R OO0 0 A
15 K, C1 AHTAK T o 2508 T % A2, oAt 45 2 41
WK BAAL TR R4 U2 R TR EMHE, BAY
PR TC2E 5 BRI 3,
2.6 AE4LIE Cy Xt KER IL-6 &AM

B 41 (f%E OVA J5 Y R FEFAFFE Cy 1) 5
XTRRZHARLE 7R 58 7 R, & A K BRI 1.6 1% &
FEAR, B1 (B2 425 547 W 34 5 55 15 KA, & 4l Ay
T X B (HAA WK %, B2 22 A k.

C ZH (% OVA Hi 3d 714 Cy) SXT AL,
957 R,C1 A 1L-6 7 i KT X5 R4 56 15 K,
B2 2 B PR, KRS A 16 R AR,
g R 4,

Tab.3 Effect of different cyclophosphamide treatments on the rat immune function( x )

RS %5 7 K 7 d after immunization

HPEJ5 15 K 15 d after immunization

U AN (Ay) NK 4/ % Ptk 1gG/ng/mL T EL 20 ( A450) NK 411/ % Ptk 1gG/ng/mL
Groups Lymphocyte Activity of the Levels of IgG Lymphocyte Activity of the Levels of IgG
proliferation NK cells antibody proliferation NK cells antibody
A 0.20 +0. 018" 31.58 +0. 78" 429.25 +13.78 0.23 +0.004°¢ 35.10 £2. 01 301.43 £7.07
Bl 0.18 +0. 0494 26.71 0. 58" 509. 00 +7. 07 0.19 +0. 01448 50.72 £8. 93¢ 279.52 +13.09
B2 0. 19 £0. 0058 28.08 +1.28" 526.17 £7.25 0.30 +0. 023" 48.38 £9. 11! 268. 93 +29. 80
B3 0. 18 £0. 008" 26.93 +0. 96 429.83 +154.07 0.21 £0. 020"¢ 52.19 £3.32¢ 264.46 £19.95
Cl1 0.16 0. 061" 21.02 +3. 12° 543.83 +67.78 0.45 +0.039" 53.96 +6. 041 249.05 £33.60 "
2 0.28 +0. 008° 37.44 +6.61% 491.17 +39.03 0.15 +0. 030" 26.27 +6. 45" 260. 60 = 16. 54
3 0.20 £0. 0048 39.59 +1. 424 616.75 £85.21 " 0.34 £0. 038" 28.62 +1. 82° 257.62 £21.45
c4 0.23 +0.01° 37.05 +4. 56 593.33 £39. 12 0.25 +0. 046° 39. 80 +0. 68" 284.88 +13.77
F 4 NI BEBEE R LE AN A S = 0 m (x5, pg/mL)

Tab.4 Effect of different cyclophosphsamide treatments on levels of serum cytokines in the rats ( x +s, pg/mL)

415 Groups FREJE 5 7 K 7d after immunization

R 15 K 15d after immunization

1L-6 TNF-a 1L-6 TNF-a

A 521.5 +30. 69 31.6 £2. 1448 560. 33 +26.90° 17.39 2. 174
Bl 410.67 £38.11° 32.05 +1.24% 461.7 +27. 86 15.19 +1.08*
B2 387.30 +15.41°¢ 28.29 +5.35%8 435. 4 = 16. 40" 16.57 +1. 43
B3 454.00 +17.25" 28.07 +0. 568 492.2 £37.05% 19.43 +0. 3378
Cl 388.00 £22. 34° 26.07 +3.3348 488.9 +12.87% 16. 05 +5. 394
2 586. 80 +34.51° 36.21 £2. 32" 538.8 +66. 19 23.64 +2.32"
c3 518. 50 =60. 10® 29.57 +2. 9348 546.8 +70. 71% 37.79 £1.92¢
c4 521.10 +64. 63* 30. 11 +2. 5848 511.9 +61. 52% 35.43 £0.61¢

2.7 AELIE Cy KR TNF-o & R HI 20

SxFIRAA G, 7E5E 7 K44 TNF-a [ & 22
STBENE, 515 K, B 4 (HPE OVA J5 4 RiEs)
AR Cy 4) SRR b 22 7 e W e, C 4

(9% OVA Hi 3 d {5 Cy) 5xFHRZAMI L, €2 .C3 .C4
MW ET S, Cl HERTORENE, G5RILEK 4,
2.8 BHEGRBIEREERS

K LI R AR IS 4 WL 5. B, B2 il B3
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HEPEFRIRLE B3 ,7 Al -4, -4 -4,15d
SR 1 1.2;C1 . C2.C3 Fil C4 M EEtetnis 615

o871 Aoy -4 354,15 d 52122,

K5 AR Cy ARRA RIEIRIRLE B 10
Tab.5 The composite scores of all immune indexes in the rats treated by different doses of cyclophosphamide
e YR
e i s Wi i e
Groups
7d 15d 74d 15d 7d 15 d 7d 15d 74d 15d
B1 -1 1 0 0 -1 0 -1 1 0 -1
B2 -1 1 0 0 -1 0 -1 1 0 0
B3 -1 1 0 0 -1 1 -1 1 0 -1
Cl -1 1 -1 -1 0 0 1 1 -1 0
c2 1 0 -1 0 1 0 1 1 0 0
C3 1 0 0 0 0 0 1 0 1 0
C4 0 1 0 -1 1 0 1 1 1 0
IR L A 3 B NK £ A P .
(fiu%gs Lymphocyte proliferation  Activity of the NK cells lsG 16 TNF-a
7d 15d 74d 15d 7d 15 d 7d 15d 74d 15d
B, 0 -1 0 1 0 0 -1 0 0 0
B, 0 0 0 1 0 0 -1 -1 0 0
B; 0 -1 0 1 0 0 -1 0 0 0
C 0 1 -1 1 0 -1 -1 0 0 0
C, 1 -1 0 0 0 0 0 0 0 1
Cs 0 1 1 0 1 0 0 0 0 1
Cy 0 0 0 0 1 0 0 0 0 1
3 i BEOR, L5 T 408 B 40 A NK 2400 LAK 20 i 25

3.1 CyMARAEERENFMN

G E Y A R T 200 R At 5 28 40 ke A
b BCR AE FE R B D R 7 A A I A 3 P,
i SR AR B TR S 2R B, S T 40 B 40 Ak
M AT, MR e KA SN S e 28 B, A2 P R
J5 , Z SHURA BRI S 1 T 40 B 4 i FnE
Wi 20 B R S 3G A | SO IR A0 K, AR RIS 5 1 32
P G PRI 0 B, 90k B 4 AU ZE A, SO ARG
PRI B e i Y R B ] T e 4 R B AR ]
TR THUAR e R . AT S5 R R 5
MRS Cy 80 F Z /DRI S Cy (B
41) , LA ER 3 d BRI TS Cy(C1 41) 74
FEJ AR T R, YA RE 3 40 O BRI 5 %5, (H A ]
YERT L HE 15 d BRI O M ADE 8 250k BLAR A MR
BRERT 3 d FEHHE 2457 (80 .20 mg/kg) Cy(C2.C3
A1) B B4R | A S BN U 48 K T R, AF 4 45 e )
G AR R SR IS R I ANLR IO A
W, XFTRRRFE L, BR T T 3 d R
Cy(C1 4L)7E 7 .15 d it 28 5 i it i 48 S o, Hof
FHEFAK,
3.2 Cy X KRHEHMEEHm

IR L 200 A AR A 2 R T R AN W] 1T LAY AR 2

A, o T MR EL A B AR AR SR 4 PHA B ConA HiIl3%
J& , TR AR L BE A0 i, LA AR O, AT S LA
A4 e e ST NK 4B 5 K 8K A 4 38
% PR B 2253 BRI, W ICTE PR ER
S5 RIAT A7 g8 240 160 sk A 4 s 2 0 R 9 27
A GRER YL  AH , EBe oh J8 AR S B s g i R ke
HEVEM,

ARSI AERFI e OVA Ji 24 K A )51
Y Cy BCE ERT 3 d BRI ES Cy 55 7 Kx)
T I EEL 48 i 194 2 £ TG 5 g, LK BRL K 48 J 3% PR A
TR HLAESS 15 K NK 4761 0 21458 ; i
HERT 3 d —UKTEHT 80 mg/kg Cy 45 7 FKABME ik ik
P40 B 38 5, — ST 20 me/kg Cy 55 7 KEEE
NK 20 & ¥, Ui Cy X R BRIk B 40 B i 3% P A
S (HHSZ VR S Cy 7905 AV F s TRI AR G
3.3 Cy WKREREZENZME

VR G 3 AL e S P B3 ) — 1 T B 4 BT
a3, ML PR A = AR AE — 2 AR B T S BRATLAA X 952 95
AHCHTRE TT , o BPTAARSS N  e IR — 8 FRBE 1
BRI GRERES . A SRR IE Cy SHA s 2
PR/ INF A A R 0 A % ) Y AR K
Begi R BoR Cy KO & (BRI & 7E 100 ~ 125 mg/kg)
XK ERAL A A R IR AE 15d NS BH (25225 mg/kg
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TE 15 d I AT RIHT A AE 5 SRR B 1Y Cy (s
FE 15 .20 mg/kg) XMPUAA A 7 REFA —E
FIFEIEVET . A Cy X ARV G0 38 1 S A XL ] 8 45
YER, AR R 5 790 6 %5 DD A G, (B I RR 22 1) fr] R
K.

3.4 Cy Xt KR IL-6 1 TNF-o 507

Rk AN T 400 B AN | BPA% AN i A
AP S b EEL 40 6 S T A4 200 B L PN R 00 S 2 R
YL R - 1L-6, IL-6 X Z2 R4 i i A= K Fn o fb #0F
PR, T AR E T 9k B 40 B A A g A S B B
R EL AN B B R 230 , 2 SRR e g i 7R
TNF-o 25 i1 B WEA0 MR T 40 8 7= A 19 4 R A
T EVF A e N A T EEAE . R R
HIME 48 K1~ TL-6 I TNF-o 5 — 86 [ B G0 58 1 P
) S A TG D DDA O, ) A 8 XU 5 RN
A DI 35 A £ 17 K S ek Y 161 4R
JB SR AR T RN ML IL-6 F1 TNF-o 7K S 247 0L T
B ARSI A R RIS Cy (BRI 100
~225 mg/kg) AE MG K BT 1L-6 1Y% &, {2
Y IR] A BR T S8 1 3 d VEST Cy (BFFHRTE 15,
20 5 80 mg/kg) BB TR = TNF-o [ &5,

3.5 Cy WRKREEWEATERANFIESHY

A SCHRGE PR ) B (20 .80 mg/kg) £ YK 1
RS0y 2 S o RIS 1 AT e i
FRSZE I (43 9LA 125 100 mg/ kg FY 57 i — 1k
ST, LA%EH 80 .40 mg/kg FIH 144 3 d M5
KI, LAEEH 80 mg/kg M IELE 3 d WS K
B, WA SR 55 12 K JF i KRR HE BAS [ 2 B 119 5
T, AT RE R FHn /e F s b T KRB A B Ay
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