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Study on the Preparation and Acute Toxicity of Nanoemulsion

Containing Ginsenoside and Levamisole Hydrochloride

CAO Fa-hao'*,0U YANG Wu-ging”* , WANG Yan-ping'
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2. College of Veterinary Medicine s Northwest A& F University ,Yangling 712100, China)

Abstract: By using nanotechnology, ginsenoside (GS) and levamisole hydrochloride (LH) were
combined with the carrier nanoemulsion to prepare compound GS and LH nanoemulsion(GS-LLH-
NE). Then its composition and acute toxicity were evaluated. The optimum blank nanoemulsion,
which was used to prepare GS-LH-NE, was screened out through pseudo-ternary phase diagram.
The enhancement effect of nanoemulsion containing different content of drug on the immunologic
function of immunosuppressive mice were studied through splenic lymphocytes proliferation test,
and the nanoemulsion with a better immunologic enhancement effect was screened out for ascer-
taining the composition of GS-LH-NE. The morphology of GS-LH-NE was observed using trans-
mission electron microscope; the particle size was measured using laser particle size analyzer; the
gavage acute toxicity of GS-LH-NE was measured using mice. The ascertained composition of GS-
LH-NE was Solutol® HS-15/glycerol/PEG400/IPM/distilled water(with the mass ratio of 25. 33
10.14:2. 53: 6:56), in which the content of GS and LH were both 30 mg « mL ' and 30
mg * mL ', respectively. GS-LH-NE was a yellow transparent oil-in-water nanoemulsion, which
had spherical droplets with the particle size of 23. 08 nm and PDI of 0. 237, and its gavage LD,
was 402. 85 mg * kg '. GS-LH-NE is successfully prepared and provides the possibility to develop

immunologic enhancer through nanotechnology.
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P 7 NK 40 Hi-TFN-TL-2 G N 4% 5 40, 35 5 Al
PRI G S, A ek N T A Ak
FHICER R ER BB R £ . AN BB K H , I8 A AR 4 1) 9 55
G ISR . AR B P A B 2E 4 Tn) R Sk
TR R G0 SR AE DR IE B3 B i 2 ) O g 1 R SO Y
(] Fsf o 3 3 — 26 T BT s i A A= 25 W ) il = L B
R B A R AT 25 W) 5% B L AN O Ol i R AR 245 /9 — Fb
AT 2. B2 05 i R R 25 1 G R T R 23 0 i ok 25
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YR A SR G iR i LH B KA il &%
AR Z5 Y K7 NEL.NE2 fil NE3, NE1 # GS
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mL, B KRG 1Ry, S 2 15 do bR IE & X gl
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1.2.3 GSLH-NEJRBWEMBAME &5
HL B S IR 2 . WO FE ASCI b A% Rk BE 43 1
F8 8 (particle dispersion index,PDD),

L2.4 2fErlsm X8k 3 A A K
Xt HRAL 25 19K FLAL A GS-LH-NE 41, i i 713t
B 3R B 2h g E /N 100 % 1 0 % 48T 1 3 2 78 [
(950 L GS 1 LH 4 2 fit 50 . 78 E0K

Water
0.0 1.0

SI

Water
0.0 1.0

W, 4 S5 2140 W 6 A AL AR A AL 10
U/ B MR 46 B RIAS 2 A3 L4 L - —

”Vgﬁv%AﬁB%%ﬁ%%ﬁ%iﬂ%ﬁﬁ%

o RO L LI — R B 50 N RE S L
N 0.4 mL, 42 5 LM 14 d g kS AN
SR R RE ISR T B0 L TR BB B LD,

2 5 B
2.1 HAZEHMAKRIAWIGEIE
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\ o I '
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Fig. 1 Effect of nonionic surfactant on the nanoemulsion system consisting of glycerol/PEG400/IPM/distilled water ( the mass

ratio of glycerol/PEG400=4 : 1,K,=2: 1)
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Fig.2 Effect of co-surfactant on the nanoemulsion system consisting of Solutol® HS-15/IPM/ distilled water(K,,=2 : 1)
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Fig. 3 Effect of K,, on the nanoemulsion system consisting of Solutol® HS-15/glycerol/PEG400/IPM/ distilled water ( the

mass ratio of glycerol/PEG400=4 : 1)
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FEF D = S0 A B 25 58 oKk ZLTE i i S L
B 1t AN oK FL IR R R E MR B A H A K EL
Solutol® HS-15/H i /PEG400/1PM/ 7% 18 7K , H &
R 25.33: 10. 14+ 2.53 ¢ 6 ¢ 56, % fi GS Al
LH &84 51 4 30. 82 F1 96.65 mg » mL !,

T #iE GS-LH-NE rh 2 B2 #) i e L G &
%5 E O [A 2] 8 Kk 3L NE1LUNE2 fil NE3
XoF A 5 0 /) BV U EEL 4 L B 1Y) R e 2 R ULk
1, 5 CTX X M4l tb#, =5 gk FL 4l ST {E 4% fk
AR E (P>0.05), F W25 1 90K L B 2 20 i
(5 P I 2, NE2 20 ST { % NE1 4
T E (P<C0. 05) 3% NE3 414 i b . 2 7% A
B (P>0.05), UL, NE2 f4 552 8 o 5O R 507
R S NE2 8 & GS-LH-NE 41 5 &1 F : Solutol®
HS-15/ 7l /PEG400/IPM/ 75 18 7K (it & b 4
25.33:10.14:2.53:6:56),GSfI LH & &K
30 mg e mL ',

2.3 GS-LH-NE 2

75 S H B FIORL B AN S R B UL 4.5, GS-
LH-NE 2L 2 3K0E . P ¥R 42 R 23. 08 nm,PDI f
0.237,

Bl 4 GS-LH-NEZESTREERH
Fig. 4 Morphology of GS-LH-NE under transmission elec-
tron microscope
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e Size Distribution by Inty H# LD;, i 402. 85 mg « kg', LD;, (Feiller % 1F)
14 95 % AT (S PR 362. 72~447.86 mg » kg '
o 12
210 .
Eé g X2 GSLENEX/NREBEWAESHREER
"'h'g i Table 2 Gavage acute toxicity result of GS-LH-NE in mice
2 / 12 RN Y
0 ~ i/ (mg + kg ) E R FETH/ R
0.1 1 10 100 1 000 10 000
$ifA/mm  Size(nm) Dose Number Death number
5 GS-LH-NE HHI2 9% 245.00 10 0
Fig. 5 Particle size distribution of GS-LH-NE 296. 45 10 1
F1 MHEARKBELRER(n=10, T s) 398. 70 10 3
Table 1 Test result of splenic lymphocytes proliferation 434.03 10 7
7l & Dosage 525.18 10 8
44 Groups e . SI
(mg « kg™ ') 635. 47 10 10
1E X B AL
— 1.88=+0. 30"
Normal control group
CTX X He 4l i 1
] 1 — 1.0540. 29 3w ik
X control group 495 K L] 5 1 5 B 1 O 1 R A O R
GEEESE - orbo pee TV HER AR KM B R R . K
Blank NE group K L T LS E R 2 U 8
NE1 41 NE1 group 33.33 1. 4740, 3280 e e B PR R . ARFR AR T
NE2 #i NE2 group 50 1.9240. 40" 21 3 P Solutol® HS-15, Tween80/Span 80 &
NE3 4] NE3 group 100 1.73+0, 31" A ¥ A Cremophor EL-40., 1 JC Bl 2 1 1% 15 771 19 4%

I IR L R AR AT 3 B R 22 R 3 (P<C0. 05)
FIfk 235 (P<<0.01) ., 5 CTX X BERALH 4 A bR” R 43 5%
7N 225 . 3 (P<<0. 05) Ml .3 (P<<0. 01D . 5 NE2 A L4,
JERRC FC 435 7R 22 5 1 3 (P<<0. 05) FIR . 3 (P<C0. 01)

Compared with normal control group, the shoulder characters
A and * mean significant difference( P<C0. 05) and extremely
significant difference( P<C0. 01) .respectively. Compared with
CTX control group,the shoulder characters ® and * mean sig-
nificant difference (P < 0. 05) and extremely significant
difference (P < 0. 01), respectively. Compared with NE2
group, the shoulder characters © and ¢ mean significant differ-

ence( P<C0. 05) and extremely significant difference ( P <C

0.01) ,respectively

0.5 mL « 10 g "XJ/NEBE B . 45 R &I/ BRI AR SE
T, FURE A 1 GS-LH-NE 4 /48 2 5 &
HI A - ~ 1. 21, 1E 2R 56 19 700 &2 7 4 & R
WG RILE 2. K Bliss BEXF R 2 19 8 ML 45
AT AL PR 15 . GS-LH-NE 1 2 1 75 P ik % 11 19
J5 K y(Probit) =10. 265log(D) —21. 741 (H 1 D
J BRIy N BRI T R R AL L B

P8R AT UTE B8 oK 2 44 T Bl 32 180 0 Pk 570 09 m A
BEA T 9K ZL AL B XA 1 A Tk A b
TRV PR 551 1 P B B R 04 RE X 24 W ok B B U AR .
Solutol® HS-15 & — F 7 51 =5 2% ik R AR 25 1 1) %
TR R0 EL A A v T A B A2 1 o 3V R ) SR
A BB A S A 2 Y Bl T
H il /PEG400 MIYEFH F s 5 Tween80 F1 Cremo-
phor EL-40 #H It » Solutol® HS-15 44 K 3L X 48 Kk , 4
JE PR I HLRETE B R B PN Bl K RH 8 31 7K AR
T9UAS s AT DATE — o B2 B I 9 /20 3 T 35 1 50 0 B % 1
T P ) A 1 53X A] BB 2 R T H il /PEG400 B A

B 28 5 il Solutol® HS-15 1 FH , W K J% 17 i 1) 2 1
KT S S AR AR . Y Al
P K, AE AT DR — o R b v/ 3R T M 70 Y
P R R ARG A TR & 59 o3 B LAk
R FLIE L. 2 K, 1 THRE] 4+ 1.4
KFLXEH RGN, 4 K, =2+ 1 I, ol R TE I
F A 2 T T 1 ) 40 7 i B G b A A 3 3R T 1
F 5318 AR TRk 7 4R ves 8 3 P R R S 1
ot AU R AR R A B T T IR AR FL X
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— 2 W R E T S U/ g oK L rp (D 3R I
FIRG R WA TR RO = Je AR ] 25 2R 3R i
T PR B 2R R DL K, XK FLIE Y 52
Wi, B T 45 GS-LH-NE (925 Fi 25 3 94 K 2L i 41
B RV i GS R LH By Jie K 43 0 2 30. 82 FlI
96.65 mg * mL ',

ANTF GS/LH Tt L mI BE 23 52 i) H 5 55 1 9 £
F P e i — 2P Al E Aok FL o GS/LH it
GS EZAATETARFLMAA S LH F2A7AE T
SMH AW SR 25 = Bk FL b GS A LH
TR B dRe R R I Y o R L L O HOAS 3 A K L S B
WGCSHHM. @ EMNKILP GS F 8N 30
mg e+ mL™', 274 LH &, %4 7 NE1.NE2 1 NE3
=AELYOKFL, Horh GS/LH Brft i 1 ¢ 3,
T+ 1 A3 1. ConA JERERW T Ik L2 40 o 4% 58 1Y
A 225y B W TR 425 W) %0 T ik 40 i /Y 1
F o a8 I 25 AN () 5 2 0 A 9 K LN i 4 ol /s B
VLR EEL 200 L 04 B T e ) R i o R AR 5 1 iR A AL
U & 290K FL NE2. ok i€ GS-LH-NE 921 i .

A ety Bk — 20 % 4 GS-LH-NE 72 259
R S Pk N B 8 3 iR AR L S i — 2D T R AR AR AR
o 30 50 R SR AR

4 &

VLA FLAE R 25 90 38004 iU F GS R LH 414
B GS-LH-NE, # 5 T H 41 5 : Solutol® HS-15 = H il
: PEG400 : IPM : Z&{fi/K =25.33 + 10. 14 + 2.53 : 6
: 56,GS fil LH 818 30 mg « mL~" SEHR48 N
23. 08 nm,/NEHEE LD, Jy 402,85 mg » kg !,
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