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Study on the Pharmacokinetics and Brain Targeting of Toutongning Nasal Spray in Rats in vivo

WANG Jianping, GUO Jiayu, WANG Tongfang, WANG Jianchun, CHEN Xiaofeng, JIANG Zhitao, YU Hui
(Dept. of Pharmacy, Zhangjiagang Hospital Affiliated to Nanjing University of Chinese Medicine/Graduate Work-
station of Enterprises in Jiangsu Province, Jiangsu Zhangjiagang 215600, China)

ABSTRACT OBJECTIVE: To study the pharmacokinetics and brain targeting of Toutongning nasal spray in rats in vivo. METH-
ODS: 84 SD rats were divided into nasal administration group and vein administration group, 42 in each group, with dose of 1.2
mL/kg. 5 mL sample blood was taken in abdominal aorta after 5, 10, 15, 30, 60, 90, 120 min of administration, and brain tissue
was taken (6 rats in each time point). HPLC-MS was adopted to determine the concentration of prim-o-glucosylcimifugin and
5-O-methylvisammioside in plasma and brain tissue of rats in each group, and DAS 2.0 software was used to calculate the pharma-
cokinetic parameters and brain targeting indexes. RESULTS: The cu. of prim-o-glucosylcimifugin and 5-O-methylvisammioside in
plasma of rats in nasal administration group were (0.202 4 £0.015 8), (0.373 8 £0.085 7) pg/mL; fw. were (10.000 0 £ 0.000 0)
min; and AUC,-.. were (16.542 9 +2.110 3), (27.452 7+5.572 1) ng-h/mL, respectively. The Cm of prim-o-glucosylcimifugin
and 5-O-methylvisammioside in brain tissue of rats were (0.180 2 + 0.038 4), (0.320 4 +0.027 7) pg/g; tw. were (10.000 0 +
0.000 0) min; and AUCo-.. were (17.105 3+2.432 9), (24.541 6 +3.753 4) pg-h/g, respectively. The Cu of prim-o-glucosylcimi-
fugin and 5-O-methylvisammioside in plasma of rats in vein administration group were (0.300 2 +0.016 1), (0.526 7 +0.044 1)
pg/mL; fw were (10.000 0 £ 0.000 0) min; and AUC,-.. were (28.010 5+4.112 8), (60.294 1+ 11.290 2) pg-h/mL, respective-
ly. The cume of prim-o-glucosylcimifugin and 5-O-methylvisammioside in brain tissue of rats were (0.149 8 £0.031 5), (0.199 8 +
0.040 1) pg/g; tw were (15.000 0+0.000 0) min; and AUC,-.. were (22.643 4+2.883 1), (36.721 8+ 14.885 6) pg-h/g, respec-
tively. The brain targeting indexes of prim-o-glucosylcimifugin and 5-O-methylvisammioside were 2.387 0 and 2.176 1, respective-
ly. CONCLUSIONS: After nasal administration of Toutongning nasal spray, parts of drugs can directly transport to the brian by na-
sal absorption. It is scientific and reasonable to make nasal spray.

KEYWORDS Toutongning nasal spray; Nasal administration; Pharmacokinetics; Brain targeting
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G AL 15 DAy Bl 2 2 e 1 R SRARN , S AT
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1 #7
1.1 {88

Shimadzu LC 20A %Y &5 &0 A .1 (HPLC) 12 . Qu-
attro Micro AP IV B 556 FH (MS ) {1 (& & Waters A ) o
1.2 57

SR T S W S50 (FRBE L iS50 20160413) 5
JBR 2150 B (45 PRF7040523) | 5-0- F 5 245 Hip ] >
Pt B S (LS 2 1508271) ERAilgmk (L5 : 152465) 1y
WA F AR Bt B I A B A W (4l R 98.0% ) 5
F s a2l AR 34 ot
1.3 4

fEEHE SD K FL 84 H, & M & 200~220 g, A+ I
TS SIS BR STAT A W, s A 7= B A8 UE S
SCXK (31)2007-0005,

2 AEEHER

2.1 BERGSRIEEYE

211 OIS 5M @ik Agilent Zorbax SB-Cs (150
mmx 2.1 mm, 5 pum) ; £ § 5 . Agilent Zorbax SB-Ci
(12.5 mmx2.1 mm, 5 pm) ; Ji 8 AH : ZJiF-0.05% H R 7K
VW (55 : 45, V/V, & 2.0 mmol/L Z, R % ) 5 i ¥ : 0.2
mL/min; #9535 °C; #FFEE - 10 L.

2.1.2 JERPELAMFT SR Z WA (MRM) AR X 24
WS VR P A TN AE 5 H MBS SE OE B AR A I (EST) 5 A
FLHE £ 3.0 KV 5 B F-IRRLEE : 120 °C 5 s I - 450 °C;
i SR - 450 L/h,

R0 AN AR B MRM S50, L THRR R
35V .\ 5-O-H FEAE T BrORBE T 25 V B AS M 30 V5 filf i B
o FHRRE T 2 V.5-0- B B2 Wy oK B 2 VR A
15V JF A B - THFE % 1T 468.8—468.7 . 5-0- F B4 10 i
KB 453.4—453.3 B ik 248.0—121.1,

22 BRHFIE

2.2.1 RAXTIESIC WA RS PRI R R A X
M AL 0.008 37 g, 5-O-H JE4E Hp B K s X6 B i 0.009 01
g, I A, B 25 %8 10 mL HH A, 848 1 mL 433
TR E T 0.837 mg . 5-0- F R 4E T B K B 4T 0.901 mg
PR A X HE S I 28 VA TR o
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2.2.2 NAREWRIEI RS KE B RIS A o, FH
Vi | A5 T R VR B R 5.28 ng/mL [ INFRVAR , 4 CuK
FETRAE, 2.
23 LETERBEFNHESNE

SLIR T S I W 2SR 0 1 48 228 SR8 Hi Ak T il
75 500 mL £ FH , #5 ZER XM 55 ] rh FHRRZE 17 L 5-0-H 3
Y BOR BT () B EA I o AR, A SRR T
s 055 55 751 v T IRR AT | 5-O- FE 6 24 1 B K s 25 44331l
“h 88.725 8 ,149.246 6 ug/mL, B 75 4 3k 9 7 B bR i
2.4 i AHREEE

HUSD KER 84 H, BEHIL YAy S B 45 25 4 RN ik 46 24
A, Rdl 42 Ho B2 254 K Blip 209% & Hi 41 (0.7
mL/100 g) BRISE , /N U1 TF 30050 Jz 15k 5 UL i 4o
DIt il EMEE .. 45ILEE, R v, I
RONEE 23, — WA E TS, DARIER FUE 7
W5 o5 — AR AR B AR SRR A R 1A
1k o MR AR B R S i 55 101 s ) 5 i 3 1 3 A
PABFIE 25 P ik o 205, FAAGE BT 1 25 IR
— LG, E A SR R AR R —
) 5 s, SN 2 0 T R 0 Sk 9 T S B 25 5], A 55
JE 53 46 24, 45 25 5 TRl THIAE 2 min Y, )32 1.2 mL/kg
(ZH KRB R KA E N 0.3 mL, FFHRE T . 5-
O-H FEZE T B R B 19 25 543914 106.471 0,179.095 9
ng/kg) o AT 42505 5.10,15.30.60,90, 120 min T
K EUE gl ik 5 mL (BB )56 ). Z 557
REAbFE, W7k , B9 FF B N RE , ST g, B R B 4
2, A K vk, BRI, AL T, F —
40 CHKFN AT, & . FRIKA A KR T RIS T4
TRALUE S I () S T S I 55 591, 45 2450 e S R A R
AR T] K 7 vk R G s 4h 25 2
2.5 YRR E
2.5.1  IMAEAESALFE  BUR R4y 1.5 mL, BriEfs
B0 (B0 4 9.6 em, 5 000 r/min, T [A]) 10 min, B
VEW 100 uL, BF 2 mL E0E . A NFRIA T 50
ul, R HETR 2 30 ;4% 5 A5 S A P iR e 4R 7% 3 min;
250 10 min, HUFIE NPT, 538 FH 100 pL FEBEA
W HE 3 min, B5.0 10 min; K5I 10 pl , SEREI E Y
2.5.2  BNAISURERLAOALER i ZHZORE L FE 2 mL/g A
AR K AT ST U 10 min, U E ISR 100 wL, &
F2mL B0AH, F42.5.17 00 F ML AE S AL By 4
VEJG KB 10 pL , FEREI G20
2.6 HiEEEMERE

TEAR IS BT % 1 HPLC-MS 45148, FHREZ 1 .
5-O- F 248 Hip BT K B 11 A A A £ B8 B[] 43 3310 6.27
7.72.2.4 min, = F EAT, BT, Do i T4, 2
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R I8 W, T8 E 30 s TR AT, BC AR 24 T & FHR R 1
2.976, 59.52. 119.04, 297.6, 357.12, 714.24. 142 8.48
ng/mL, 7 5-O- H L 4E W i K B 4 2.784,55.68 ,111.36
278.4.334.08 .668.16 133 6.32 ng/mL HIFRAE 24 L3 1
AT, T4 2,57 IR I A PRSI o DARE b ot vk
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Tab 1 Standard curves and linear ranges of prim-o-

AZGZ5)7 30 min iR, C.Z3 M

glucosylcimifugin and 5-O-methylvisammioside

iZ ) Gl i3 SR gl B FE TR, ng/ml

M JHRET J=13226048.005 1 2976~142848 0,995 2976
S-O-BIEMPOREETE  )=38264v+50277  2784~133632  0.99%6 2784

ey P36340+02245  2976~142848 09936 2976
S-O-FAEHEIDREAT  y=144 1041457 2784~133632 09993 2784

2.8 FAEFER

Fi REAH DG B R B THRAED T AT i B 58, 4
TR TR L AR A H RS %% BE RSD 4351 R
4.12% ,3.76% .5.44% (n=3) , H [6] k5 % & RSD 435I A
3.44% .2.73% .4.20% (n=3) 5 5-O- H 3 4k 30y ] K fist 45
T AR B H SRS % B RSD 43 il o 5.33%
8.50% . 8.14% (n=3) , H [l ¥ % L i RSD 43 5| &
3.21% .4.83% 4.87% (n=3) ., HEIHRETF.5-0-H 3k
A 37 B0 A B A LR S R 4 R B S TR 6
—20 CHUE 15 d A GR L kg, 45 R s, |k
W ZAF T FHRRZ AT 1M 25 96 B 1Y RSD ¥4/NF 7.89% (n=
3), 5-0-H JL 4k 1 ] K i RSD ¥ /N F 8.62% (n=3) 5
FHIFRZE T I 25 46 £ 1 RSD #4/NF 8.83% (n=3) , 5-0-H
FEAE T BOR BT RSD /M F 9.42% (n=3) . & M
56 R, I3 0 THRE 2 | 5-0- B KL 4 307 B >k B 4 (1)
RSD 435124 2.59% . 1.65% (n=6) ; fisi 1 FFJFF 2 1 . 5-0-
FH 56 4 307 Bl oK 9 119 RSD 43 1) M 2.59% | 1.65% (n=
6)o THRRZE TR P i 3Rl BE () PS4 R ie 5 43 531)
F76.94% .71.61% .72.11% ,RSD 4514 5.62% .6.99% .
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6.01% (n=3) ; 5-O- I JL4E KR BTG P L 3 Flik
JE (1) P-4 B AT 2 40 51y 65.44.% .69.66% .72.01%
RSD %3 54 6.72% . 7.49% .7.81% (n=3) ., FtEFZ 1
1A 3 e S B AL 43 51 119.23% ,106.76 %
102.11% (RSD<<15% , n=3) ; 5-O- F K& 4 10 ] A st
T IR 3 R R R RN 43 ) R 101.21% ,97.72%
94.67% (RSD<15% ,n=3).
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Fig 2 Concentration-time curves of prim-o- glucosyl-
cimifugin and 5-0-methylvisammioside in plas-
ma of rats in 2 groups
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Fig 3 Concentration-time curves of prim-o- glucosyl-
cimifugin and 5-O-methylvisammioside in
brain tissue of rats in 2 groups
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R2 FAREIRF 5-0-FEEHITREBFEXRME MARFNHEHFESE (xLs,n=06)

Tab 2 Pharmacokinetic parameters of prim-o-glucosylcimifugin and 5-O-methylvisammioside in plasma and

brain tissue of rats(xts,n=6)

llisqil

5-0-TEER IR

G AES% kA%

RES% #lkas

i il E i

EY il it i

Cus (02024400158) pg/mL  (0.1802£0.0384) pg/g  (03002£00161) pg/ml  (0.1498£00315) p
f (100000£00000) min  (10.000040.0000) min ~ (10.0000£00000) min ~ (15.0000+0.0000) mi
B

AUC.. (16542942.1103) pghv/mL (17.1053424329) worh/g (28.010544.1128) poh/ml (2264342883 1) pgehsg (274527455721) pgh/mL (24541643753 4) pgrh/g

g
in

(03738200857 pg/mL  (03204200277) pglg (0326720044 1) pg/ml  (0.1998200401) pg/g
(10.0000£0.0000) min~(10.0000£0.000 0) min 10.000 020000 0) min (15.000 0£0.0000) min
)

(
(60294 1£112902) pgrh/mL (36.7121 8 14885 6) p.grh/g

®3 LFETEEBEZHEEEHKAEEETNER
Tab 3 Intracerebral targeting evaluation results of
Toutongning nasal spray by nasal administra-

tion
iy BaR AUCisa/AUC i BTI
FHRE A BIEAY 29297 23870
[ 12274
5-0- TR R B 07707 21761
iG] 03542

P DK S5 205 243 I R A Rl S o R 4 L g
HYGPR . AR 2GR ML Yt S T BKTE ST 25 25 R0 R
—J7 R T A A s, A2 RS 25 e
R 5 55— 5711, THRER T L 5-0-F BT BT ok
BT HISTE 400 2247, /N T, ATy ez 5
BB, Ty R ATAEER o PP I3 Bk 2 245 )5 A I R
o LB IEZG 2y 15, X AT REE I N AW 22 B SR 25 —
AW R, 25N BE 2 2 B, BT L S I 45 2
(1 L 24 JEE D (B AR TR KR 24

SR AL 1) B 2 - MR 2GR S 2R 2 )
HBEMOBCA L, SR 5 P15 42 LI 57 e 1 Al X — 2% 48
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2y, R, OB B2 25 RIER K25 25 1) AUC pans/ AUC e
(B, T AR ST 2 W 1 1 o Sk 1 o s i 2 7R B s
G2 )5, TEARIRT IR ) 553, 0L P 4 24 ik s R T Mk 4 21
2P IH AUC yns/ AUC s (L 5 THEIKER 25, 3R
SR A —E IR V. XTI 25 2 5
WER 2, A 2 5l B BB IN A 2, — 8O 25 W) 22 S s i
R I S WA R A LY, P 228 LR AR 225 o I 5 i
AWGLHER, 55— 73 245 )38 2o WRLZRH I b Mo 22 T
IR, XSG AR TEE" 2

R B BIF S G 2 24 i 8 1) 1 ) P 8l AR
R DA, I LUAR S8R R B D 24 Wy i 1) 4
AT 5o (EJR R B /N B 25 A T (8, 5 5 3
LREGIRIE T H IR BURY S E 254 5 N AN TR] , IR R 5
xS YN SN E MY EL T ES PN
AR, R, ABE B HOR K R B 2 T
N, HBEME M NI —Fh S o B2 24 (4 L )
50 1 5 58 U 2 AN R BR A7 (M Bk BLIXC i
/NI SEE R 258 e E I A B, 25 D AE N ZH R
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