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BERE HER IBK FEY

HWE B ARTBABIARG R EERER D RIEZETa eI R, FiE ABEEICR DA A
*F R TBERME 170 mgkg X TiEH, H 1 RfeF 4 RE&E 1 KA f R 3EREA | FF9R 5L B *F IR, 3h
YRR TR, BHE TR k@it s R EFamie, REM,E LA g 4o 5 33 RNA, 2 5%
i 2% PCR #FH A& 48 % L B & ik 4 ELISA 7kl i K R4 2, SR L EwxRBartix,
LBEEB D RERI REREEEZTHR(P<0.05), MR ZIEHFIEE D FIEIERAZ I KT M3 B X
% (P<0.01), ZEBEEME DR MROLWETGEFF EF MBI TR Y O mIRILIE S B 5 R e IR
KA m, Y, B IEF B, CEEE M AR IL-5 Ao IL-6 AR AR B EHFH(P<0.05), M B
BeLSE % k)3 B F (M-CSF) \IL-1b A= IL-7 A F A& % FH(P <0.05) ; BFeitsotmpe £ & & (Epo) it fe
%R BT (G-CSF) #= M-CSF A R ik 4.2 %3 (P <0.05, P <0.01), M 448 it — E 4 4 i 48 35 00 B
F (GM-CSF) & B & ik M 4% LBEFEBE394] (P <0.05) ; 5 L% Cyp21al 5 Cypl11b1 A A A X B ¥4 5 (P <
0.05) ;N R & MBS ZHZI&H(P<0.01). 458 TBERBHAT A4 699842 A R IE A £ ARREAY X K
It Epo 2 B ARAZ M & FGA AR 4k KK EAR R R 2 e M U A R IR R RS R B R R B AR AE
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Study of Material Base on Acetylphenylhydrazine Induced Blood Deficiency Syndrome Model Mice
QIAN Hong-liang, PAN Zhi-giang, WANG Xiao-min, and FANG Zhao-qin Basic Medical School,
Shanghai University of Traditional Chinese Medicine, Shanghai (201203)

ABSTRACT Objective To study the material base on acetylphenylhydrazine induced blood defi-
ciency syndrome (BDS) model mice. Methods Male ICR mice were subcutaneously injected with
acetylphenylhydrazine (170 mg/kg). BDS model was prepared on the 1° day and the 4" day. A normal
control group was also set up by injecting normal saline at the same dosage. Body weight was dynamical-
ly observed. Changes of each organ were detected after sacrificed. Blood and femur bone marrow
smears were made and observed under a microscope. RNAs were extracted from kidney, adrenal gland,
and bone marrow using TRIzol kit. Related gene expressions were detected by real-time quantitative PCR,
and serum corticosterone content was tested by ELISA. Results = Compared with the normal control
group, body weight of mice in the acetylphenylhydrazine group significantly decreased after 3 days model-
ing (P <0.05). The mice showed weak signs. Their spleens were compensatively enlarged, but the thymus
was severely atrophic (P <0.01). Their erythrocytes’ morphologies were abnormal and the numbers of nor-
mal red blood cells were reduced, and leucocyte were compensatively increased. Mature ring neutrophils in
bone marrow were reduced. Compared with the normal control group, gene expressions of bone marrow IL-
5 and IL-6 increased significantly (P <0.05), while gene expressions of M-CSF, IL-1b, and IL-7 decreased
significantly (P <0.05). Gene expressions of renal Epo, G-CSF, and M-CSF significantly increased (P <
0.05, P <0.01), but the gene expression of renal GM-CSF were inhibited by acetylphenylhydrazine (P <
0.05). Gene expressions of adrenal gland Cyp21a1 and Cyp11b1 increased significantly (P <0.05). Moreo-
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ver, serum corticosterone content increased obviously in the acetylphenylhydrazine group (P <0.01). Con-

clusions

Acetylphenylhydrazine could cause typical BDS. The most prominent features included spleno-

megaly, compensatory high expression of renal Epo gene, and secondary adrenal hyperactivity.
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STV B2 3k I Y 4 e s8R R I 240
S L e A, R IIRE R R BRI B G
AL SAREAY S VAT, AR O LI RE BT B0 B BN R oL
JHF AR P S0 H T IR s R A, AN 456 i T 3504 S
G5, AN IR WY S VAR
AR AL, 4878 X S8 52 5 T R 9 25 B 1 75 1 B 1
JEUE 20 P A5 B, STk R 3B 2 Bt R BE (acetylphenyl-
hydrazine ,APH) & il i i i B B - 5 28 L T 1l K
WEN Y ST, BRI R A T APH A T /N UL I
UEAGASEARY , DA/ J] I 200 M 1 e I 2 P A B IO
R AR R AR R LR 1 W] Re Y TR, 25 R R
B APH fE5 | /1N BB 7R f Ifi i 0 0 L S50 1 R 48 2
REZEAL LA K B AR 2140 B AE B 2 (Epo) = 3R K8 S5 4F
fiE , AT VR i R GIE R B2 K b 28 T 1005 o 7 R0t i)
BB o

5%

1 SLEeshY)  ICR /N, SPF 9%, 1tk ,6 ~8 Ji
W%, R 18 ~20 g,32 H, I [ _EifgpE% /R — gl sk
5 s BROA ] i 35 F il R 25 R 2E St g sh i
L SPF s . shWiFnl ik : SCXK (7)2013 -
0016 ; Z4 k& iiE 45 : 2008001672748 , S35 {5 F
A ARt Y PR BE AR AT o [ R A o SE 5 B
PEREE I kit ) (GB14925 — 2001 ) X 353 3 ) 5% 5
Bt A DCHR U, 3 W) 1) I 48 BN S ) S5 I B AR A &
(SL5G S Y E B

2 SR N-C R ECE 25 4E A b 22K
FIA R\, AL R, 575 : F20050927 ) . TR-
Izol Z4f# & ( Invitrogen A &), 525 : 15596018 ) , Pri-
meScript RT reagent Kit ( TaKaRa A #], 1% 5.
RRO36A ), SYBR Premix Ex Taq ( TliRNaseH
Plus ) [I( TaKaRa /7], 575 : RR820A ) ; | T il 5 |7
HIRH] Primer3 (v.0.4.0) 7E £ p it 7 2 9E Life
Technologies A FE)45 (£ 1) o ZNERZJFE R ELISA iR
& (3£ E Cayman /v H], 575:500655 ) o M 5= YL ik
(Sigma-Aldrich 22 H, $7%5: BCBQ8217V) , S 7

acetylphenylhydrazine; blood deficiency syndrome; syndrome; Epo; ring neutrophil

YesE e PCR Y (Nlumina A ], Eco, 24 ) , EIx800
HIEEPR 1Y ( Biotek 24 A, EIX800, & [H ) , & 2 & O #HL
(Eppendorf /A H], fiE[H ,5417R &), G {44 ( mARE
Hr,CX31 AL, HA), M 8 A AL (B AKE i, E330
R, HAR) %

3 mAEHER LK 2 W, BIRE
16 Ho/NRaERPERTE 3 K, MikH ik 26 ~28 g )5,
BEHLAT A 2 41, IEHXTIRZH 6 AT APH 4110 H, 26
1 KH% 4 K ,APH 4F 170 mg/kg 74t APH, 2 T
TEGT, 36 2 U I H X R AR [R] A ] 45 7 2 i AR B R
KBRS WIS 5 K, G—AbCH4/INR, T
SRR

4 NEROPIERIEGERE A4/ EREBIL R
HRIALBERT H , 8 S5 LU T FR b5 32 78/ BRA UL R
R UNEAMNIER B RS BB R A

5 UNERUIRE KRS AL LR A A B
10:00 FREUNRURTE . R85 05, bS04 417N BRUFR
S I T DA R R B R T SRR S A TR
WREFE RS = UEE & (mg) MK E (g) , M iR 45 %L = i
JRE A (mg) HEHE(g) .

6 /NEUME S E8ER A HilfE WA G AbsE
/N RIVE M 5B BE0 Ao R B v
BRI — v, T D5 — 2% e 0 S R HE T 0l
BRI 1k BUNBBHE, I 2k B B, JF iR AE
A B H 8RB —ui, O — BB R e S
B HHIE AR SR W AR S U 30 min
DA, SR FH A AR 5% G Y 0 ) U £ L 0k 10 min B BE TR
3 min, JK Bk, B TS SR AT R BB R, 9T
7£ 1 000 F5ihEE MO E 5 ERE A BRI PRIk
AN & A5 76 1 000 53l EE T H 8 B 86 1%
F IR A HUNEU ISR 5 AN AL, S
100 ASEBELNMT, 135 500 /> 40 i i FRRAZ 20
HOECH 53 Lo

7 SEEEGE R PCR Rl JE B mRNA ik
HERLEE I A FEAAL/IN R, BB I 2 B Lsh &
F(B-actin) .Epo JKL4H LR % H 3% K T ( G-CSF) . B
I 441 L 4 7% 0 R - (M-CSF) i 21 it — 15 v 240 i 5
T 3 K 7 (GM-CSF) 45 3L [l mRNA ik ; B H
BRI B-actin S W EE S PR T EE H (Star) |



-1492. rp [ Y P A J Ak 2018 4F 12 45 38 #4512 3 CJITWM, December 2018, Vol. 38, No. 12

F1 NEEMEE LIRS BREE CERE YT

E PSP FEH S HE7ell P (bp)

B-actin NM_007393 |75’ - TGTTACCAACTGGGACGACA -3’ 165
T 5' - GGGGTGTTGAAGGTCTCAAA -3’

Cyp11a1 NM_019779 75’ - ACTTCCGGTACTTGGGCTTT -3’ 201
T 5' - GCTTGAGAGGCTGGAAGTTG -3’

Cyp11b1 NM_001033229 5’ - GTATCGAGAGCTGGCAGAGG -3’ 140
T 5 - GGGTTGATGTCGTGTCAGTG -3’

Cyp21a1 NM_009995 ¥ 5’ - CTCCGGCTATGACATCCCTA -3’ 151
i 5 - ACAGCCAAAGGATGGTGTTC -3’

Epo NM_007942 |75’ -~ CCACCCTGCTGCTTTTACTC -3’ 166
T 5’ - CTCAGTCTGGGACCTTCTGC -3’

G-CSF NM_009971 |75’ - CTCAACTTTCTGCCCAGAGG -3’ 220
Tt 5’ - TAGGTGGCACACAACTGCTC -3’

GM-CSF NM_009969 75’ - ATGCCTGTCACGTTGAATGA -3’ 108
T 5 - CCGTAGACCCTGCTCGAATA -3’

IL-1b NM_008361 |75’ - TGAAATGCCACCTTTTGACA -3’ 192
T 5 - AGCTTCTCCACAGCCACAAT -3’

IL-5 NM_010558 |5’ - ATGGAGATTCCCATGAGCAC -3’ 180
T 5' - CCCACGGACAGTTTGATTCT -3’

IL-6 NM_001314054 |5’ - CCGGAGAGGAGACTTCACAG -3’ 102
i 5 - TCCACGATTTCCCAGAGAAC -3’

IL-7 NM_001313888 |5’ - ATTGCCCGAATAATGAACCA -3’ 172
Tt 5' - ACCAGTGTTTGTGTGCCTTG - 3’

M-CSF NM_001113529 I3 5v ~ CTTCATGCCAGATTGCCTTT -3’ 236
Tt 5 - ATGGAAAGTTCGGACACAGG -3’

Star NM_011485 |- 5’ - TTGGGCATACTCAACAACCA -3’ 103

Ti#5 - GAAACACCTTGCCCACATCT -3’

11a-F1LH (Cyp11al) . 21a-32 fL i (Cyp21al) .
11B-¥21LHE (Cyp11b1) 53 [ mRNA 2 ik; BUg
BEA LK B-actin .G-CSF.M-CSF. 4 il £ X
%4 F (IL-1b . IL2 . IL-3 . IL-5 . IL-6 . IL-7 ) % &
MRNA £k, EREFE ST LR, ik
T BN P 5k ] Primer3 (v.0.4.0) 7E 4k
WAk L, Z4E Life Technologies 2 A 1§ 4 B
SERL. $% B Trizol 277 € Ui W 5 1 $2 5 RNA; 2 31
Wi SR AR 10 .10 .40 pb, )b 55440 37 C x
15 min,85 °C x5 s,4 °C;PCR ¥ 4 ik % Hy 20
pl, AR K 95 C x3 min,95 C x30 5,60 C
x30 5,40 MEH . FEF I FIR RS CRH
2 TR AT, LAIE 414 Xt BR 4, L) B-actin JE A
Ct H{HAE N NS4 ,ACt =Ct HIYEH - Ct WS 3
P, CE Y 1S n A6 B 58 B ) 28 S50 )
AACt = ACt SZ52H — ACt XF HRZH, H Y 3 AR X 33k
i :2 —AACtO

8 ELISA il ifn i 5z il & 2 A4 o 4b
HEAS /N R, BRI 43 B85 A0 335, A0 L Y2 B I ) 5
FH ML JEAEAS 440 /s BRORZ o i i) ELISA 3207 4 156
P THERAE

9 %Kil )k R GraphPad.Prism5.0 %
AR TVE D R GE T B R x s Fom R
H t K5 ,P <0.05 HERAGITFE X,

% R

1 WA/NERSML R 5 IEE A R R,
APH A /N A A R 55 RS T 98 L 80 B |
Z VYA BE Y 427 0 R 2 B A] /N BB L, TS
JVRAERRALAS 1 JE I £ (ZRABLIG PR 2K M A WA%) |, &
GRS, /0N BT E /0N BRI SR R, B AR T
APH A2 il 78 /)N B2 BRI R A =B 1 R S AE 42, B
B BH EE AR A5

2 PELL/N B TR 3 25 AR 1k K 25 45 F0 Ak (B
1.2) EBET(0 d) 4/ NRIAE 2 27 g, 5IEH
X2 b, APH s BE5E 3 Rl 255 5 R/NRUA
FRHE T FE(P <0.05, P <0.01) ; #BRLE 5, /)
BRI I 4 B 4 /N (P < 0,01 ), Mot il 48 % 54 K (P <
0.01).

3 PHA/INERIM I B B BRI AR AL (18 3) T X
HRZH /N BRIV A R o o [U a1 TR0 R AR 21 20
JEL, T LB L 20 A S A A A 4 A (B 3A) ;APH
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s 5 IR X A gL, P <0. 01
B2 R S P AL/ B - S i 1

2 /)N BT 40 M B S8 A IR, R bR A e R A
FL 40 i B B 0 &, mT L 2 40 A i B (]
3B) o IEH XS AL /N R AT A [R) B B A 21 40
T AR AN | U0 B 200 L A A DA R PR A A 4
oA BRRAZ A0 M2 BB S R B R A I A % 2
i, 5 TE % T B4 (102/500) oAk, APH 4/ B ER AR
AL (76/500 ) L B, AE X I 5 5 A Tl B
A% (& 3C,3D) . APH 3 i/ KU 2T 40 i T
BRE OER MBI A 2
T A PR A% 20 M

4 AL/ RS R K R G 3 B A AR Tk
(%2) HIEHXRAK, APH 40/ EHE IL-5/
IL-6 N FA B FTHE (P <0.05), 1 M-CSF.IL-1b
L7 BRI IR 3 TR (P <0.05) ,G-CSF A A £
B B HREBER, ZERERITFE (P>
0.05),

A CHIER XIS B i APH 41115 ; C Ry IE i R
HEBER ;D Jy APH 415865
B3 Wg/NRMmGMmEsEs  (x1000)

5 WAL/ BB WE R i o s PR 3 PR A AR 4
(£3) SIEW A4, APH 415 IE Epo. G-
CSF 1 M-CSF #5435 FiH(P <0.05, P <0.01),
GM-CSF JLH £k T (P <0.05) .

#=3 PId/NRUEERE R R (x£s )
4 Epo G- CSF M-CSF GM-CSF
EEMER 12 1.00£0.32 1.00+0.14  1.00£0.25 1.00+0.36
APH 20 734.99:288.737716.91+4.68* 5.08+2.18* 0.44+0.40 "
SRR, *P <0.05, **P<0.01

6 PIAD/DRE RS E R R G R R RS
A (F4)  SIEHX A, APH 4/NRUE E R
Cyp21al 5 Cyp11b1 3t [H £ ik 8 & J+ & (P <
0.05),Star fil Cyp11al FEHFFXRRE FiF, 27T
it L (P>0.05),

x4 PLUPEE BRIEPERIAIE (xxs )
415 n Star Cyp11a1 Cyp21a1 Cyp11b1

ERME 12 1.00£0.21 1.00£0.17 1.00+0.11 1.00+0.29
APH 20 1.35+0.58 1.30+0.48 1.95+0.55"2.25+1.20 "

T IR B AL, P <0.05

7 HZH/NRUMLTE B R B AR AL (] 4) 5 IE R X
MR B B, APH 4/ BRI 3 2 5 I 5 & i 3 T
B (P<0.01),

R2 PAUDRE RN RN R (x£s )

gl n G- CSF IL-5 IL-6 M- CSF IL-1b L-7
TE X R 12 1.00 +0. 81 1.00 +0.50 1.00+0.26 1.00 +0.10 1.00 £0.12 1.00 £0.26
APH 20 38.79 +34.81 7.79+4.30" 4.88+1.38" 0.50 +0.18 " 0.29+0.04" 0.28+0.12"

SRR X AL 4R, *P <0. 05
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IR I 2 S 2 1 DA P R A IR A% i AR 5 AL 1T
ROANKZEE ERLFE BONFIRA LS MY &
1O ZARIR fE 2 TR A & i
AR AR R B 2 IR E KA S5 R 55 AE 9% .
SEbr b R AR Bl B Rk BRI BB R E
Hh B 2 I IR S 57 0 MR L U5 S K AT L B
ESNUREERESE . R IL, S50 sl YA 72 sk L 4E b &2 4l
e AR 1L R 45 e R 5 PR AIE , {50 BE X I I 31 38 70 e i
AT DBHUEE B, A, IR E A Sl A B i Ay
L AR T I s AR 25 s
IR GRS . b APH B ELA A
e AEARRE WG A R S s (H R RS T
APH JEHRLEA B IRIKE ERFE , J& T 2t E 4 0
BEAY, GZ R UE AR B HLT S APH AR Sy St i1 4 Ak
W IAEHI 259, R 208 456 U a4k, A2 B2
MLTEE R S 25 A H i, S TG 21 40 2R 4 7
PR A PEIRAG S L3 B8 PP 21 40 i K2 Rt
o it O 2 21 24 i B AR R T 0 1 24 R A A R
TR o R il A5 7Y P UL 8 A 22 LA S AR AIE | 21 48
OB B BEIR LA R A AR bR o 32, ASHIF S S0
DY AR /) BRI Y 4 L5 B 0 g 38 1 A K Ry
658 RS RS A KT 2810, A B T 256 7F Al
APH Il K& TF 9 T el AR B LT g S

APH BBAL & — Hb 4T £1 40 il 15 B 5215 1 i iR A 7 1k
AL PR BSET R BER A APH B R SR
BUAT LA 35 i st 780 4 o 6 1ML KB IE . A B 1B
APH T2 PR Bt I i 4 1 pe A5 R0 S 5 S 4
K 170 mg/kg APH X ATR] d 270 BRI T I 2 IE
B, AR R RSN APH 122 H iR o i
UESH B ] 5 5 1, IR R AR e PR AT H s 485 5 s
FER, AWFERA 170 mglkg APH #E47 Ifi B JiF 3%
B, 5L, W/NRAMILRBLE , APH G838

R 1 I S BREE T B B 5 AR B 5 S A
G, NH B 2F B 4 B HAIEAs DAL R IR R 3, 3 <
FE PR SRR A o 5 MU I R 5 B i 22 A AL, B
APH A2/ B A g B IR, b, APH IR B0
BRM R LA ME S 7 AR 2, B B
LU AR AL, 5 S BB R ] APH FER B
P B HER A5 TV o Rl SR ASE 7R /)N B A/ T I 1 40 B P 2 21
NI S G A — 50 SR AR E & B 20 e ek
A MR TT B 5 ER R I e X 40 1 4 VR A
BN /NGB BE , A 9T & B APH 1l 51/ BB BE 3
ARAZ AN LU BT B, ol T 3R R A2 40 2N B R RS
11 R BR M, $2 APH fl BEL I B 5 5 2 40 i 114
I3k [RIRE, 4 25 S Je B APH FIBR B B e 3K &
T ot R MRS TR /)N BB B A A% 4 A5 2 el L
R 381 B 40 O ol g T S e TR A RS 2 ok
AT Ui DT 2l T 2 PR B D A AR s 2R A%
Yo S R 45 SRS AN A P SR SRS T T A B
HE— 20 A DU ] 42 3 1 A A G SR R R A Ak, KR
LT Epo B R 23k T im e BE AR R L HLAS AR [ 2 15
A, T Epo 32 % fy 1 Bk 40 A RS 4 W, 1
T BERE I R S0, f 21 3 AH 20 M 15 6 L 4 4k
BT PR APH I EEIE /D BB Epo JE R0 R
TR AR LA B B X I K, o R 5 A ) I 2T 40 g
A TR I BROIR S o 17 B R 200 B A S i R 4
WL AHFSE & BB IE G-CSF il M-CSF [ K1k B
# 1A GM-CSF B SRk &gl , #2718 APH w] 5]
AL B U T M 43I T RE I S8 . SR & B APH 41/ R
HHE IL-5 F1 IL-6 3 [H ik B &, 1 M-CSF L IL-
1b FlIL-7 JEPH R B 2 T, G-CSF BN R AR
L. BT G-CSF & a4 v Ptn 40 i A5 B 1% G 5 1
I AR PR, AT S A48 e R 2 ot T 4 3 A A, 5
o) O3B I T A I A E L, F R TR T R AN
FeLU /0 i, A 2 I PR b g5 I 1 i T 40 i 3l 5
%0 s GM-CSF Al fl 0 e i 4L 200 334 7 oAk
TR BT oA A K YRR R R I R 5
b FERZERHLA O M-CSF 3= 2538 5 v 40 i
FIXEEE, & T 2R r i A K H 7, SR sE 2
BA K, PR A AN AR B SR oS . SR T
L7 =572 p B 0 o e 56 I 200 L 3 e 200 L e 86 Bk
ELRELL U™ A, J&—Fh 238 ae Y i A K R 7, IL-1b
WZ 5 E RS TR, L6 e —Mh ZIhRE R 40 A T,
TEIE I SR h R R AR . AR APH
AT /I B L W 4 R % U R i 3R R D
IL-1b F1 IL-7 AYFERI 5K, FFARHF IL-5 F1 IL-6 JEH 3R
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BN T 1 8 ARSI I K B
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AR AL - (1) TR B R I e 5 ik 045 1 oo
5 (2) IRNERR R B B ZE 40 5 (3) I 21 240 M 250 ek 2 sk
AR I T H%D\élémﬂ@i‘z (4) HBEFRRAZ 4H
FfL /b 5 (5) Bk Epo 3k PR 5 = 2235 ki 4 fnsk B
Wik 20 B B 7 RV PR - 23k 5 5 (6) /N BRUR a2 1 A
RR T FR I A . (7) 4k % B g R RSB
TUAT o IXUEFEAR I E AR AL A B F3EAG APH il &
R B, SOR] T o 2 T 3 T RO
EiEt
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