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Abstract; Objective To observe the protective effects of various extracts from Flos Daturae (FD),
including active fraction (AF-FD), withanolides constituents (WC-FD), and flavonoids constituents (FC-
FD) on Chinese hamster ovary (CHO) cells against cytotoxicity induced by DMSO. Methods The
survival rate of CHO cells was examined by MTT assay and LDH leakage assays. Results Using MTT
assay, coincubation of CHO cells with 3% DMSO for 24 h resulted in a significant reduction of survival
rate of CHO cells. AF-FD was tested in a range of 10—80 pg/mL to improve the survival rate of CHO cells
in a dose-dependent manner. FC-FD (2. 5—20 pg/mL), but not WC-FD (30—120 pg/mL), could
significantly relieve the injury induced by 3% DMSO in CHO cells. In the measurement of LDH leakage,
coincubation of CHO cells with 4. 5% DMSO for 24 h obviously increased LDH release. However, all the
compounds tested, including AF-FD (10—80 pg/mL), WC-FD (30—120 pg/mL), and FC-FD (2. 5—20
pg/mL) had no effect on LDH leakage induced by 4. 5% DMSO. Conclusion The findings suggest that
the FC-FD may protect CHO cells from DMSQO cytotoxicity assessed by MTT assay, which may be
associated with improving mitochondrial function, but not protecting the membrane injury of CHO cells.
Key words: Flos Daturae (FD); Chinese hamster ovary (CHO); dimethyl sulfoxide (DMSO);

withanolides constituents (WC); flavonoids constituents (FC)

W& Flos Daturae A EY B LB T
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BRABRMEARAY (SHBMESABRELEY
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(LDH) B & 8t bbb REE R AR TR
Al B4R Vs W B KR B AL KRR
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2 HiE

2.1 #HEEF .CHO A EHE 10% B4 EH
DMEM #5355 55, FB N A 100 U/mL #&H X
1100 U/mL FHEE,F 37 C.5% COEHEH
2WIEF . 2~3d W 1 K,

2.2 MTT AW 40 s . 78 24 FLIEFM P
FhEFRE R 1X10°/mL #9 CHO Ziff,EFL 1 mL, 3
FF 48 h, it FURARE . MARFERB S
(0,0.75%.,1.5%.3%.6%.12%) DMSO B F 24
h,BF A MTT ¥ 50 pL, X R EKE K 250
mg/L,F 37 C.50% CO. %A P akLEHE S 4 h,
RETFZRTELMARYERFEE 2 mL, KITHAMK
ZF MTT EHMEFE =Y P B 2E®, ikshiES
J&,F 570 nm WG E (A) E, B AHFEE
(IRFEER=Agnn/Anma X100%)

TR ESRAMN CHO Al & im A 3%
DMSO, F A #4758 AL (10,20,40.,80 pg/
mL) BEEH S AR 4 (30.60.120 ug/mL) HEK
B 44y (2.5.5.10,20 pg/mL) ¥ 24 h, R H
MTT ¥ %€ 40 jd 7% 7

HER 24 FLEFRBMEEN 1X10°7/
mL # CHO 41,4 fL 1 mL,3E 5% 48 h 4kt
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W 5 40 a7 o

2.3 LDH ¥HE#MiE £33 48 h # CHO 41
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R )5 LDH 7] & U609 3 1, 4 5000 = 40 Mo 3% 5%
WA AN MAE T LDH E#:. MEARNERS
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B4 LDH Wi % [LDH Rl R=3FF B P
LDH & ¥/ &%+ LDH EH -+ B W+ LDH
EHE) X100% ],

ETRAREH CHO gifi P LA 4.5%
DMSO, B A B & A BFAL (10,20,40,80 pg/
mL) BB A4 (30.60.120 pg/mL) B ¥
F4H4) (2.5.5.10.20 pg/mL) #53% 24 h, RIFWE
LDH W& .
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PR .
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EREEW .CHO JMEA 24 FLITFHFBE 48 h
B AT U B A RS, AR R &ELS K
0.75%~12%) DMSO,BE 24 h, RF MTT #
WEMBEE. EREZHN. AR EEEHE
DMSO & £ 43 ¥ 49 1% o0 B ¥ MK, 3% DMSO f§
CHO HFHEIEERIE T 14-18%,6% DMSO K
M & T 53.02%, 12% DMSO f# H & & T
76.59%. SEANBAMLERAE BEML . BRI
FRETRER, % 3% DMSO 1k X 40 35 1 i 4k
Ra¥.

RI1IZRBR,3% DMSO fIiHfG4H (A
H) SBAREEREE (P<<0.0D,¥H 3%
DMSO & BH B[4 ik 40 M 3% ¥, i B 3% DMSO ¢
CHO gif=A MG EREE TUER. # 3%
DMSO #U5HE FHAT . MA 10~80 ug/mL #4&
HEBROLEREW BFEEANBNSHEN R
R 85 o 38 B 40 BT 4, P 20.40,80 pg/mL 4
MBERALRLERBE (P<0.01,0.001), 0¥
SHBTAM 20 pg/mL B HARBGREHD
R ER . 2,80 pg/mL HEHHRIMMAL
it RS 40 BT 3R, U6 B 80 pg/mL FEE LA B
A S Ex CHO Mt s RA —E MIEH#ER,

it — 5 MBS A B4 RAR T E R
B AL, B Fr CHO #iMa, ¥ 5% 48 h J5,3LEMA
3% DMSO i 20 pg/mL P& EH BEAL, A 1 8
#RB7R,18.24.30h 5HH 3% DMSO 4l =
FBE RAFESEARBMLEAER 18 h FAX
#H5 CHO A RIFERA.
B1 XSUEHFNPMLI DMSO #45 CHO ARG EFEY

KW s, n=4)
Table 1 Effect of AF-FD on survival rate of CHO
cells injuried by DMSO (x+s, n=4)

a4 3 o/ (pg s+ mL~1) MRIFER/ %
pogi - 100. 04:2.5
%] - 78.142.3**
B WA T 10 75.04+2.5%**
20 100. 24£5.0%#
40 107. 844, 0###
80 118.245. 5% *###
Sxmgi . ** P<0.01 ***P<0.001

AR, **P<0.01 *#¥P<0.001
** P<0.01
#RP<0.01 #*¥#P<0.001 vs model group

** * P<0.001 vs control group

5 BN ot 20 v gL
140 7 -
**/_ /§//‘%
g /
~ 120 {\
b i
2 100 4
&g
80 +— . . - \

0 6 12 18 24 30
t/'h

5 3% DMSO 4 t#. **P<<0.01 ***P<0.001
** P<0.01 ***P<C0.001 vs 3% DMSO group

1 ¥&HHEHME DMSO HEGHABEPERMN
HMELHE Gts, n=4)
Fig.1 Time course change of protective effect of AF-FD
on CHO cells injuried by DMSO (x+s, n=4)
3.2 H&EFBWAI DMSO #i4h CHO 4
LDH HE#HE W . ML RERB/R 3% DMSO Xf
LDH ¥ th 3R 7= 4 8 S B , & it , 3 i DMSO 4k
B8 2.25%~9% DMSO, &R W, MH
DMSO #8353 %5 i 3 i , 5 70) 88 45 ot 1 3 388 40 M
LDH g%, E% CHO 44 LDH Wi EH
(64.93 + 3.48)% (n=4), 2.25%. 4.5%. 9%
DMSO A 408 LDH ¥ R 4 5 K (64.20 +
1.01)%.(72.38+3.84)% (n=14, P<<0.05),
(94.554+1.100% (n=4, P<0.001), DMSO &
¥R 4.5% BixE CHO @i =4 TH RN 4.
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El, ERENAE X LDH RUZMEW LR S
## 4.5% DMSO AbF4HM .

ME 2 [ LIEH,0 pe/mL HEEHBIMA
53 RAML. 2% B%, 0 4.5% DMSO #8H
B4 LDH R &K, 7 4.5% DMSO #Hi#HH
FHRBELET, A 10~80 pg/mL P& EHBEA
B, &NE4E 4.5% DMSO #Hif4 MK, 2R %
ERBEN (P>0.05, HESE LA RTA (10~
80 pg/mL) ANEEWER 41 i f i LDH MRt 3

80} 4.5% DISO
70 4
- bl - by
g B —L
60 ™ I —L s
50 1
40 -

30 4

LDH ¥t #/%

20 -

|4l o 10 20 40 80
FEWHE XL £/ (v g-mLY)

5xfBa k. «*P<0.01
* * P<C0. 01 vs control group

B2 ¥S&EHHHMAI DMSO H5 CHO 4K LDH

MUEHE® GLs, n=4)
Fig. 2 Effect of AF-FD on LDH leakage in CHO cells

injuried by DMSO (x+s, n=4)

3.3 WL ABE4 2% DMSO #i 45 CHO
MM 24 FLIRFIE 48 h i CHO 4k
HFERAREMA 30.60.120 pg/mL & LR
T NERA N EHEBE 24 h, AHERH MTT &
1 LDH %Wl E @Gt MTT 24 R %W
(& 3),30,60.120 pg/mL & H&H 5 DMSO #i#
HMW, KRR BEHEESR, BB 30.60.120 pug/mL
SRR S NER 4L 4% DMSO ##5# CHO 4
X BRFER.

LDH M4 R #=H (B 4, %SRS Nk
#4143 30,60,120 pg/mL £HEH S5 DMSO #{H4
L, A RLBEEER, B 30.60,120 ug/mL B
i A ER 4 4 % DMSO #i 5% CHO 41/ LDH Ky
RUBEHBRIPEM.

3.4 WE&IE¥EEHSL X DMSO #45 CHO 4k
F .7 3% DMSO WAEFET,.MA 2.5~20 pg/

mL H4&EHMAS . 24 h J5,H MTT &3

TFHREE. EREZH, BEAS (2.5~20 pg/

120 4

3% DMSO
100 -

i

20 .
SHEBA 0 30 60 120
FERMMSARAS /(v g mLY)

HHFFIEE /%

Syt RAE K. *P<0.05 **P<0.01
*P<<0.05 **P<C0.01 vs control group
B3 ¥EumAHEgRAs DMSO #{5 CHO 4
EEEHEME Gts, n=4)
Fig.3 Effect of WC-FD on survival rate of CHO cells
injuried by DMSO (x=+s, n=4)

80 1 4.5% DMSO

-

60 1 -

40 1

LDH $H#H/%

20

0 —— v T T T
MERA 0 30 60 120
HRTEEE ARRA S /(v g-mLY)

5%t BAHE: ** P<0.01
* * P<0. 01 ws control group

4 FEEMAEHEEAS DMSO #{5 CHO 4
LDH M EHEM L5, n=4)
Fig. 4 Effect of WC-FD on LDH leakage in CHO cells

injuried by DMSO (x+s, n=4)

mL) 2] B4R 81 b ¥ 0 40 MR TS, B 5.10.20
pg/mL 4 F 3% DMSO i A (EAH) L
BEREBE (P<0.05), NS ERAS 5~
20 pg/mL HH BRI ARBGER. BE 2.

B:fp CHO 40 M, 35 5% 48 G, A 4.5%
DMSO # 2.5~20 pg/mL M¥AERBRAS, &
7% 24 h, W€ LDH Wi F. RBR ED: 5%
A E,4.5% DMSO #H & 2.5~20 pg/mL #4
EWAS &N ERE LDH W SR8 EHEm.
R ,2.5~20 pg/mL HEAEMASER RS
4.5% DMSO 41 LDH MW MK, H X B EH
ER UHARESHEEMANTE 2.5~20 pg/mL XF
4.5% DMSO #i45 CHO #jfiiE 5 % LDH J i %
BT HA B R
4 itig

ALBEFEERA, BB DMSO 2—FEHAME
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x2 XEUWWMASH T DMSO {5 CHO YMFERE
HEm +s, n=4)
Table 2 Effect of FC-FD on survival rate of CHO
cells injuried by DMSO (x+s, n=4)

4 5l o/(pg + mL™H) HRAEER/ Y%
X B - 100. 0+3. 7
3% DMSO — 72.5+3.8%**
HEEARAS 2.5 81.443.7*
5.0 86.446.7 %
10 92.5+2.5%%
20 i 116.04£5. 2% ###
S A e *P<0.05 **P<0.01 ***P<0.001

5 3% DMSO #HH&: *P<0.05 *#P<0.01 ®%*P<0.001
*P<0.05 **P<0.01
FP<0.05 ##P<0.01 *7*P<0.001 vs 3% DMSO group
*3 XL HHTAL* DMSO #H {5 CHO #fE LDH
RHRHRM Gts, n=4)
Table 3 Effect of FC-FD on LDH leakage in CHO cells
injuried by DMSO (x5, n=4)

** * P<C0. 001 vs control group

4 B o/ (pg » mL™1) LDH W%/ %
oyt - 44.54+1.3
4.5% DMSO - 43.943.4% %
HEEHEmA S 2.5 44.8+2.4*

5.0 44.241.1*
10 45.74+1.4%
20 42.540.6%*

x4 . " P<0.05
* P<0.05

B L E L 40 A 08 A B B 2 AR R 4
¥y DMSO B R H 58 & R R B 40 0 4= 0 78 .
0. 5% DMSO X 40l ffg % 77 F & 75 B B B R 97 1k
A, 1%~2% DMSO T A R 41 i i A K R 3
K EKEIEE G, FREN XY
DMSO i 1t 75 40 J8 . 4o 422 938 40 B LA e 45 i o A e 2L
B ESEF, b, 2. 5% DMSO 1] L% S £
BT EL-4 W Rt S AT, A
BWEES] 0.75% Fl 1.5% DMSO %t CHO 4 i fy
WA TLHEE W, #m DMSO ER4¥ZE 3%,
KA MTT %058 40 o 35 v , s W28 3 DMSO B
BRAREEER EBERNE,3% DMSO A
¥u LDH g9l 2, WS i, DMSO 1R F #L
VAR ARG R A A E M R . R
M, LHEEREHAIFAZ WM. Bk, £#HR
DMSO 40 a5 Mt , R MTT 3510 E 40 i 15 o
t LDH 3% 7T BE S iUk .

PR R R AL PR N A SRR S5,
AT LA MTT 38R0 S P B, B, R MTT
00 5 40 M TE T B, B MR P M0 8 & 0 W] DA ) b R

** P<0.01
* * P<C0. 01 vs control group

BRSBTS . AR SR EYR 3% DMSO
R B & CHO 400k R A B ERIBE 1. R
T HSEEMIAE 10~80 pg/mL 7 LU H
3% DMSO 3t CHO #ifefMEI1ER. FALREU
W B 53 UE PR VE & A6 RO 36 A oK I HE R
B HRB T HERINL, AR B — 55 ER
BIBEA S BRI AL 4 . A LR EOR
R 4 AN B 4 43 1 DMSO 40 M4 45 1 Rl i 9 3
EHEETHR . SREARBERANTE 2.5~20 pg/
mL ] A 8% 3% DMSO X CHO #Miik i MTT
A= I 0 4 P, S S A R AR AR B AR
SAT, BN N ER 4 43 7E 30~120 pg/mL B, R A
MTT ¥ %€ 40 M 3 o, BE A YR 22 2 4 AR 47 VR T
e R i k- Y

MM & A EE i LDH, 75 40 M BUE E
MM EFNENLT,LDH EUMNRARER
S, 24 40 37 B4 A5 i, LDH A9 i 3R B0 B3
B it , 5k A LDH U %8 40 fa 38 #4564, LDH ¥ s /]
IR B4l e B M B R R A R R K
DMSO MR 53 4.5% B, LDH MK 1
ZRHA 5 R0, 155 B 40 B 4 52 R vk ROE B 0 2 B A
BIG AHTEERIK. MARSEARRA (10~
80 pg/mL) B WER4 5 (30~120 pg/mL) LA
R B 4y (2.5~20 pg/mL) A BEH B FEAR
LDH ¥ &, L KR R & EM B BHRAL &£
B 8 R 40 4 S R 4 4 3T DMSO #7455 40 g
FER TR ERE ST A B A B RPIER.

ERAREREAHESHEAURLAE —EHH
RPOABEENE, REEARETREWELEY .
BT 4 43 0 40 AR 4 1 PR T BB - R M A L Y R AL
R T BEA %, T 0 40 M RE 4R 4 I RSP E TR R B

B A RXFTEADRBABATTRES
RERIFAFRLTHLERHB.
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# E:Ap WRAEXH FBD) R#NMYEICILHBNAER. TR

MR ig 4F 35.70.140 mg/kg FBD, %
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FBD used to improve learning and memory function of animals
DONG Wen-xin', RUAN Ke-feng?, GU Feng-hua', SHEN Ping-rang®, LI Peng-yun', LIN Zhi-hong?
(1. Shanghai Institute of Pharmaceutical Industry, Shanghai 200437, China; 2. Shanghai Traditional

Chinese Medicine Technology Co. , Ltd. , Shanghai 201203, China)

Abstract: Objective

To study on FBD (composed with Poria cocos, Atractylodes macrocephala, and

The mice were

treated by ig FBD with the doses of 35, 70 and 140 mg/kg for one week continuously. Effect of FBD on
dysmnesia of acquired learning of mice induced by scopolamine, dysmnesia of memory retention of mice

induced by NaNQ,, and dysmnesia of reappearance of memory of mice induced by 45% ethanol were

studied. Improvement for the dysmnesia of memory due to chronic blood deficiency in brain of rats induced

by ligating the carotid arteries of two sides were observed. Results

FBD can improve the dysmnesia of

mice induced by scopolamine, NaNQO,, and 45 % ethanol significantly, also dysmnesia due to chronic blood

deficiency in brain of rats induced by ligating the carotid arteries. Conclusion FBD has the function to

improve the learning and memory function of animals.
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