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Abstract

Objective: Based on the theory of Qi and blood in traditional Chinese medicine and the principle of invigorating blood circulation, the
new formula of Donjiao and Danggui Bushue Granules was prepared by screening donjiao, Rehmannia glutinosa, Radix Paconiae Paeo-
niae, Codonopsis and Angelica Angelica as raw materials and combining with blood nourishing iron and selenium to study its safety and
effect on improving anemia. Methods: Acute toxicity test was carried out by maximum tolerance dose (MTD); Ames test, micronucleus
test and sperm malformation test were used for genetic toxicity tests. According to the Hb level, anemia rats were divided into low-iron
control group, low-dose, medium-dose and high-dose groups, the low-iron control group was given deionized water, and the dose group
was given 5, 10 and 30 times of the recommended amount orally, once a day by intragastric gavage. The test samples were continuously
given for 43d, and the anemia indexes were determined. Results: There were no obvious poisoning symptoms and no death in the acute
toxic mice, and the maximum tolerated dose (MTD) was greater than 20.0g/kg.bw. All three genotoxicity results were negative. The ex-
perimental samples could significantly increase the hemoglobin content of rats in the model of iron deficiency anemia and the high-dose
groups, and the average increase rate was more than 10g/L before and after the experiment; It can significantly increase the hematocrit
of rats with iron deficiency anemia model in high-dose group; It can significantly reduce the content of free protoporphyrin in erythro-
cyte of iron deficiency anemia model rats. Conclusion: The new prescription of Ejiao Angelica Buxue Granules is non-toxic substance,
has no genetic toxicity, and has the function of improving iron deficiency anemia.
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it W e B 7 300g. F17A7 200g, 422 300g, 2414
250g BLO7bFT7KkER . WR4E . TIREIRH 298 R, FIMARIR
96g. ‘= LhERIEk 2.26g, ‘EMIEERE (1000ppm ) 6.4g. HHEL,
Bk 100 BRI FES E AR B ISR A PR A B2
ik, MiEE R, 6g/ 4%, B H 1 58, NG HMEEHEN 0.1g/
kg bw,
2.2 iRz

SRR A I G A SPF 2% ICR . R HAFH/INR
Sy vt R AR SL g A B A BR A FIERE, SLgas A
YFA[ES ) SCXK () 20140007, 24z A 7F vl iE
54 SYXK (&) 20150015 5. LA iAELE 7= 78 R]IIE
SCXK ( 5 ) 20140008, LhEis{ 55 Fl SPF 2 {5 SD iffi 14
KEo BRI AEF=VFRIES SCXK (&) 20130009, S04
SPEAYERNIES 4 SYXK () 20150015, LIS PRISIR
22°C £2°C, FHNEEE 50% £ 10%.
2.3 /MNRAMSEHERE

KRR AT (MTD ) 1356, IRV 20 H,
Mk 22, (RE N 18g~22g, FREUKIIE G 214 25g, FIZE
/K P R B E & 50ml, /NERZSHE 16h f5, [EIFE 4h, DL
0.20ml/10g.bw Z5 B EE 2 vk, KR4 20.0g/kg bw, ELE
MEL 14 K, IdFmPRERINTETIEN.
2.4 BEEE MR
241 RIH A AMAL S

Ames 1256 FH 5195 52 70 171 IS B4 20 SR i [ 2 TA97
TA98. TA100, TA102 PY #% i 55 & 115 H Molecular Toxi-
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cology Inc, & 7% FA A [ Sigma—Aldrich & [R 2\ & ( Lot:
BCBW1260) . &ZIAWHTLAMT KT TARAF (it
5990302) | 2— % & Zj (2—Aminofluorene ) ¥ F Sigma—
Aldrich /5] ( CAS 5 153-78-6, Lot: STB2332V) | 1, 8-
THREER (1, 8-Dihydroxyanthraquinone ) IJF Sigma—Al-
drich /A 5] (Lot: S11460-393 ) , FRRHEERIG IR 40
] (lot: X22D8Y51136) , S9 MEALmiZt&ERHA I AR],
HAME A H E2G S AU AR RR A F.
2.4.2 Ames X5

RALETERFGERWER G IR A Z ER iR
TA97. TA98, TA100, TA102 PURRIX S B #1710 56, R H
ZFEBIK (PCB) S REITF S RIEAHRIMUSEL A
25, 1RBGI4 8. 40, 200, 1000, 5000ug/ M 5 S5, &4
FIE M 3 A FATI. FREX 1.25¢ £ 5, F DMSO 7 fi# 3+ &
257 25ml, JE%A). 0.103Mpa x 20min K &, 4°CIEHE F.
Il FIRTRE DL st 1. 4 fRYKFH DMSO Fa B DL R IR EE -
50000pg/ml ( J7ifE ) . 10000pg/ml, 2000pg/ml, 400pg/ml.
80pg/ml, FETHZEBE 1A 0.1ml iRIETHE . 0.1ml 22 R
A (P I 0.1ml KB DMSO ) F10.5mIS-9 /&4
M (CHFTEREHEME) |, RYFEARERFRIE R -,
[FIRHA B % B8 . i ARG R, 37°CH% 7% 48h, 1T
U ILIO AP A an RS2 S i [0l AR B PR AU H R m] 48
BRITE SN 2 (5L b, HRA RN R E WIE A AN,
BEREAEARR S N EE MR,
2.43 DRE RS S J it e AR I

R EE 25¢~30g /INERL 50 HL, BEALSY Y 5 40, AL 10
IR R, SRR B8 2,50, 5.00, 10.00g/kg.bw. 4y
BIFRELZ 14 2.50, 5.00, 10.00g, FAZEEKEEHTHEE
20ml, FEE S 0.20ml/10g.bw, [l 40mg/kg.bw FIHE FIEAEE
B PR R, 2RI AR, [AIFE 24h, #EE 20K,
KRG WIG oh, e, BUWE-ShEss, HEEE,
Giemsa 348, 7RI FTMES T, & HEIWILE 200 MEZLGY
2L (PCE) , [ARATEOERALI I (NCE) |, 15 PCE/
NCE (. 49 HEhritE 1000 /M8 % 4uar 20, (o2 0L
SRIZRIE 2L M T30t I Ta2 2,
2.4.4 /) BAET o X 3

R 30g~35g 1 B8 BH A itk pl i 1k /N B 25 R, BE AL
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A S, BAHS A, 2iAWFIE A 250, 500, 10.00 g/
kg.bw. FBIFRENZ 47 2.50, 5.00, 10.00g, JHzEiE/KIREE
HEZZ 20ml, JEEE 0.20ml/10gbw, 1L 40mg/kg.bw 5
IR A PHES IR, ZZ ROV A IR, A H RS,
B 5 R, RUGES G 30 REsEsh, BONEHIF, HHIR
&, BHITES Rehtn, SR 1000 R sERe i
T, IR TRIER (DIESET) |, Hitfrgit s,
2.5 MEREK R M I BE IR TE
2.5.1 3 5 Bkt K FABEA

REESLIGIME NIER] 3 RIS TRk R LTk,
SRR I i, sEie R e gkis Y. HE 3 WA,
ERRREBZRMN 10uL U Hb, #5250 Hb T 100g/L BT,
TSR, HOUE SRR E M Hb,
252 Rk T 7 X

BEE Hb < 100g/L I KERIEASLEG A0, HRIETIM AR
Hb /KRR R BN A IRES R L %, b ElEa,
2010 KRR, k40 Ko SAgksss TOREkaRr, (Rek
SRS TS ToK, SLOGEHFAR Y T AAHERE R0 5 5.
101%. 30 1%, RIEAHKRAH & AES 508 0.5g/kg - bw., 1.0g
/kg - bw. 3.0g/kg - bw, SIEEH—UGERS T ARRZAW.
JER (AR 1mL/100g - bw i1, HEE4A T2 FEN, 43d,
2.5.3 ¥ $5 4R

MAEENE (i) | 4 E AR 4iabbi
MiE . LR AN (FEP) JUIE

2.6 FIEALIE

S SPSS11.0 S8 LA B 0 B T IArA o A5 . BR
Rk . One—way ANOVA 43 #T &2 Dunnett f:6, a6 7K 7
a=0.05,

3R
3.1 AUF MR

BEE 1AL, RaZialiEdh L 20.0g/kg bw HFFIERZ /N
FEB G, ME 14K, BRI/ NSRRI T EE
1R, MR, Kt sibsefa st irigste s, ik, b
ey BWE, e B, B BEEESE, IRILHAZREE
HAS , SZ RSN SR it <2 55l (MTD) #55K
T20.0g/kg.bw.,

F1 FRYDRNAESEERBER ( +4)

ATE (g, xts)
By MR — SEE (g, xts i MTD (g/
WG 7K 14 % gbw)

IE 20.42+0.63 27.95+0.93 32.36+1.55
i 19.87+0.57 24.76 £0.58 28.22+0.94

3.2 EfEE ik
3.2.1 Ames K5

FERETSLIE PR ARSI digk 2. 3 AJAT,
SR IR N R EE SO AR B R NIRRT S 2 6,
IRTEFE — 2Rz % &7, 0 R 2D IR T TA97. TA9S,
TA100. TA102 PURRIRES R, 7EI1SARIN S-9 B, R E

200

Z

> 20.0
> 20.0

AN

&2 Ames RIGZER

bili=waxzEl TA97 TA98 TA100 TA102
pe/ 11 -S9 +S9 -89 +S9 -89 +89 -89 +89
5000 121+ 12 133+ 12 3443 40+4 149+ 13 152+ 12 247 25 251426
1000 126 £10 131+ 14 32+4 38+4 137+ 14 150+ 14 244423 247425
200 131+ 10 123+ 10 40 +4 3443 143+ 12 148+ 12 260+ 20 242424
40 134+ 14 132+15 35+4 29+4 147+ 10 136+ 12 253425 245426
8 125+ 11 135+9 3543 4143 134+ 16 138+ 11 242427 258420
X 137+15 125+15 29 +4 35+4 15110 140+ 14 257424 244422
Sl it 128 +12 124+ 10 38+3 40+3 14115 133+ 14 258 +20 243 +26
BT Soug/ L 1462 + 152 1110+ 92 2025 + 135
BN 2.5ug/ M 2188+ 192
2— 75527 10ug/ [l 1487 + 182 1589 + 174 1775 + 129
L 8- PRI 1442 + 148

50ug/ [
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#* 3 Ames RILER

piili=watl TA97 TA98 TA100 TA102
pg/ 11 -S9 +89 -S9 +89 -S9 +89 -S9 +89
5000 130+ 10 122+ 12 38+4 39+2 142 + 14 137 +15 245+ 18 250 +25
1000 118+ 12 132+13 29+3 37+4 151 +11 146 + 14 251422 255+25
200 131413 127+16 30+3 3843 133+15 141+12 259 +26 248 +27
40 129 +11 136 + 14 37+4 4142 144 +12 149 +11 247 +25 243+ 19
8 124+ 13 130+ 12 31+4 3343 153+ 12 143+ 12 258 +20 248 25
R 13512 127410 35+4 39+3 145+ 13 151+16 248 +23 253425
AR 13849 120 + 14 40+3 29+4 140+ 12 13512 256 +25 246 +23
oA 50ug/ [ 1319 £ 151 1028 £ 130 1851 £ 101
B4 2.5ug/ [T 2272 +256
2— 53325 10ug/ [T 1598 +165 1671 +148 1871+ 126
;Oi/éﬁﬁﬁ 1305 + 129
z 4 TR BB HEMIZENE
(AR NCE 1%t
E2 il o ) " PCE/NCE"
B (merkg) SR MO i por g pbmiaE (o) . .
S 1 2 3 4 5 (x+s)
10000 5 5000 16 32408 146 166 205 185 159 12402
5000 5 5000 14 28408 148 189 181 168 161 12+0.1
HE 2500 5 5000 12 24+1.1 172 137 174 206 193 12+02
BRI 5 5000 11 22408 156 147 178 198 182 12+0.1
40 (CP) 5 5000 166 332440 221 175 142 152 210 11402
10000 5 5000 14 28408 156 162 198 166 149 12+0.1
5000 5 5000 14 28+13 190 183 152 133 191 12402
i 2500 5 5000 12 24405 212 198 140 193 182 1.1£02
ElEopicl 5 5000 12 24+1.1 167 206 186 143 157 12402
40 (CP) 5 5000 162 324+4.07 185 132 157 186 210 12402
FE: a SRS EE 200 4~ PCE; ™ SBAMSS IRAIEE AT BENE (P < 0.01)
Bt LRt /NG RT3 TE 5N
3.22 NREHE B A on SO AR %5 FRMR N RS T R R

4 n L, AR &R A RAZ R SR A
BRERITBENE (P EABA I 20 oz 22 5 AP
B AE BEER (P <001) . ZREEM& IR PCE/
NCE FH{EI AR T IR IRZE R 20%, 20 WU B 4niaaE
o SR N B HENE 2 BT AR AR R TR

> 0.05) ;

3.2.3 N BT o X e
B 5l lL, AR & A NS T R S5EHME

WHRA R ZE R T BEME (P> 0.05) , iSRRI
HEASHE RARFEEES (P <0.01) . 1AW
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o g I MR (1)
MR B ey TR
(mg/ WL "y, o o = £ N vy
ey () BOE R E DR W (%)

o ok & T R
=

10000 5 5000 52 8 9 29 0 O O 98 196%0.17
5000 5 5000 51 9 9 30 0 O 0 99 198+0.22
2500 5 5000 49 9 8 29 0 O O 95 190£0.07
it

SR 5 5000 48 8 8 28 0 O O 92 1.84%0.21

40 -
+

(cp) 5 5000 80 30 30 163 2 3 3 311 6.22£0.15

" SEM RANRE A T

(P <0.01)
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3.2.4 SR K R L F G 4 F Aot ML eg % vh
F6 BREMEMBERARNVBMAERSE (¢ £

o8 5 kL kG Hb K Hb FIHCT
- (H) (g/L) (g/L) (L/L)
S
ﬁ%f“” 10 88.42+8.54 84.44+1457  0.342+0.046
R 10 88.51+9.10 88.97+23.12  0.374+0.085
e ehrilieE ] 10 89.01 £8.94 102.00+16.57° 0.397+0.071
[l 10 89.22+8.72 106.60 +16.01™ 0.477+0.059™

6 AL, LI WHESRARRMMI ELSELTE
HES (P>005) , £O%4 T ARFIEZAES, 50085
WA, . mRIERAAKENNTEGSEYE BEE
FHE, ZRAZIEEY (P <005, P<001), Hif, &
FlEA SRR, Hins & QA SR A E] 10g/L
PLE. EFlEAXROT et iE BEET S, 2565
EEY (P<001) .

3.2.5 AR K R 4 am e M i B R vh RS2 69 R0
R 7 MELWAREIARIMEANTFBRAMESE (x £5)

20 Bl Ak (H) FEP (pg/L)

TR AR 10 322.11+60.13
R 10 279.15 +78.87
FRFIEA 10 25277+ 86.83
[Silheea] 10 209.58 + 82.29"

7RI, 0% T REFIEZ A, SERETRE

AR, Efl AR 4N B RN & B B3
MR, ZFRAZITEEX (P<001) .

4 75ig

SR (R E SR ST RO ) (2003 Fif)
BETTFA e 24 VAR o Bk 3777 B9 A M RE e (5 RE I i
AR NS 48 T2 iR P Rithr, MTD #5587 20.0g/
kgbw, HRGMERIEDAbRME, SRBRETTSS; BiE
FEEIRGE T Ames 150, /N B BERE 2 22T A Rt |
INRAE TR IREE, SR, 0% T RERRFIE
H IR ot T B s M P ThRE e, SRR R
RERR AR, AEIHETh ekt AR | &5
BARMMMAEA &R, HEEATEHEE ST SRR
KE| 10g/L DL L GEB TSk gt 2 AR Y e 7 B AR
FOZLAAI LR AR I D ek P I AR R R O AL 4R N
BRSNS . HRIE CRTEIASUE LD REDEN 7755 9
RS IIRETFN TR AEAT) (EEZGIRERE 107 5)

B 5 MCGEERERIETIMIDREITIN TR BFIERRAEIAA

RIS B A OB R TIBE
5 o3t

FRERME PR B TR A A R s i 2L & A S |
FRRITAINL, SRa IR E SRR R — Y, Bl
AT BRI RO IR 2402 B— R P ML Hr 2Bk e 2k
7, HZ5E 77 52 NE TR ARG SRR, AR
ZRHIERIR, RIAEILA NI H S SR NMIE TR R EAH L.

HREBRINA, RMEREES T T E
WOEMT R “HERE SRIERTERE P SRR B Al A
Phabhz i, ISR M EEA TR E 25, *hmeemE, W
REAUPR AT, XalgRimsshk, HrlfErhnA, anayrgEiL
o (477 2HE, G055, HIH. RS
Baffse 1125 | 438 C) , WRRADUR YRR C, BRZ5 30 KA,
JAIT4 HD, Ret, Fe'" $ym TOEIRA, 1GITAIAR 40 B, A
X6 3, WAL ACHEE O AN fAE R, DU |
PHEL, AT, HIH. BT, TRk ARk,
HAFRIL, WEamS, SHfMLEL, SSUnmREEAnE R
EFRIBITIEM . SRR E RN EOEEL, BURIITER
BT, LAk ARk AR R S Sk P i 22
SRRz —, PSR RS A 25 M A= i 77 ZERR 5 2k b e ik
E AN NERBFTERETTE, 215 Vit B, MRS 2k,
ffifh > AR . Vit By, Skt S=ELE R A M, Rk
RERNFE IR [FI R AR R £ b
S 3k
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