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(1) FfF S0l i 04 B o
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0.8% CMC-Na 5mL, fii#E3445], BIAS IR B o

(2) AARR ik 6 BL ) .

KB FREUZE 5.0mg, FHIEC B Mt =
10mL ; ¥ % W B AmL, FH IE & % f B 2= 10mL, 15 2|
50 - mL IYZRIEIAE N bR -4CTUE &

(3) R AR vk Fr 2 1B S it - 6 B )

R B FREUR SR VK Xt BE A 11.00mg, I IE & Beis
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B, -ACHUE .

(4) B B i v B

K % R IBURE i %F B 5y 10.18mg, P IE C b 1A
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94 417
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100 TIC F:MS
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40
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1 ZEHRSIRS=AFSEMANRRIKESERS B GC-MS
1. g, 2. RARKHE; 3. K

BT B HERR JE N 104%~120% , k5 25
(5 E X,
B imL 25 U213, A RER VK R T AR AT
At 46 ¥, 1 A5 (22000ng - mLt) 71 (220ng -mL?) |
filk(22ng-mL1)3 AV BEIFE i, BV B P17l 4% 5

RSD 4 5.4% . i
TE , G RSRFHME

@ KSR E TR
F-30°CH'E 24h J5IE , 45 FRE 1
PLF 4% iR 56 R

4y, 2N 3d, & K 3 A
T B KSR UK B S 0 2 45
R H A% RSD 43918
3.7%.6.1% .5.9%, H Ak %
B RSD 43 %Ik 7.4% .7.3% .
17.6%.

(6) = F X,

B amL 2= A%, A
RAR VKR TAE RN brAid 45
W, il s (22000ng - mLt) |
(220ng -mL"*) K (22ng-mL™)
3 Amﬁéﬁ#&,ﬁﬁ\mﬁm
FEATEAT R 5 0y, SR 5 it
Qb FE 0 22 1 LRI RE 3d; 'ﬁ
AC Tl e J3 o) B, SRASAH X [l i
%y 86.0~107.9% ; 5 A fin 23
1 1125 e S ) A L e B )
TR RE T A 4l R AT
SR A% 2 Bl iR Sy 93.04 ~
103.03%.

(7)) R kB,

il £ R AR VK R v B 4
47 110.11000ng - mL " K & 4%
3y, 37 BIVEA 7 Ak B I R v
B, TR SE AR R B
Ho [RBEN & R, 2517
PN

O ZFiRBEERR &
T 3R (22~25°C) & 2h
JaHEA TN g, 45 R M .

Q@ HanfaErEin &
W T -20°C5¢ vk A, B
sl 2 58 4 B SRR L QN e
VR Al 3 A RS SR
E L BAORE A

@ KR Eritrn &
W F -20°C i & 24h J5 P

1o A RE AE 1) 45 T TR

oV MG WUE (E AT
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M L BAE AT AR RE A BR 4 I 2h BEAR,
TEAI, AR RE B o e A il 1 V8 R AR B 0 2

FR1 RRKFEAAGTHFEEME(N=3)

rasHim £ AR AR E AAHR £

TR MR R RIS S0k e Coou
an B 57 B AR RT3 o (ng/mL) Mg FEM M AR
4. 253 F BAE AT 18) 1Fe918) 18) #91E )
BUNRL50 FL, BREJSBOHLA 10 41, AL 5 110 oosso 007 00385 00840 00361
H, Hp 1 HoNz=HU, /ﬁ\:é‘% 9 Zﬂﬁzjﬂéﬁzﬁgﬁ 5 éﬁ% 11000 p—— 7.593 6.692 7.372 6.762
GLF IR 1g- kg™ 301 R IR 8% UKk H- -CMC-Na VR | 23%  139%  52%  13%
2% P12 E IR 455419 0.8%CMC-Na I3 ;s TEZ5 24 )5 5.
F2 RARKREMNRENZEALWESESTK
T(min) ‘ ‘ ‘ B CiSDan-g‘l) ‘ ‘
S AR TS B TR BRE Jia LR
5 7602.7£1520.5 39702.5+6907.6 8828.1+1412.5 1304.3+140.9 5853.3+1157.9 5170.7+704.0 2409+ 457.7
10 18133.4+4533.4 73913.6+£12724.6 17277.6+3973.8 4021+ 683.6  18574.3+1869.1 18457.3+2953.2 8483.7+1357.4
20 15774.8+4890.2 26854.8+3054.3 37408.8+6359.5 2375.6+292.2 15902.2+2290.5 14941+1494.3 7668.3+920.2
30 30136.8+2712.3 53859.1+1845.3 27301.9+£5587.4 9244.6+1100.1 34598.7+8360.3 32889.4+7893.5 12030+1323.3
45 9852.6£1674.9 13409.3+601.0 11744.8+£1644.3 2618.6+275.0 10728+2066.1 10271.1+1951.5 5132.8+1108.7
60 66927.6+8366.0 78706.8+3817.2 43170.2+4748.7 28868.3+4070.4 70535.1+12211.8 81100.9+£6991.3 32328.9+3394.5
90 1552.2+ 512.2  1034.3+303.3 6143.7£1044.4 990+306.9 1532.9+385.5 1158.6+197.0 1103.5+187.6
150 1242.2+ 360.2 961.1+39.4 4991+1522.3 969+271.3 1283.5+£320.9 1085.7+249.7 1022.7+235.2
10.20.30.45.60.90 . 150min &5 i 1] w5 &b 26 /N B, 1
BN B AS 40 (s I B R UL ) s 1000007
B L A A RIS T, MEMAR TR A7 40T K 90000F ; -
SRIIE RSN 2. 1 2 s Rk Soo0] b Wi
o BT 10 ORI . XEE 2 5440 eoocol N W
BUTFFIRVKA 19 AUCs s, A5 N 3 R, 13 B000OF, ° s
R AU RIRTH AUC s (ELHOREAR AT sooor] 1 fj i\ e
=. @5t oo {“(i \' \ | A
ARBFFEE L T /NI R SR U o R 2 B % s 100 150 200
GC-MS /f,ﬁ/fiﬁi\{ﬁﬁﬁ CATEE AT TR AR VK B AR B2 EAMNAAHRRKESEHHETKE
SO ROV 45 L8 BT . 18U A 5T
SN ROV ZENT B O ISR R 600000
B, BT T RAAVK I ZE SR N 25 B 24 £ 500000
AR T S %, 0 400000
ABFGE R GC-MS HEHEAT /N RUALLUR KRk = 300000 |
B A RS, R AR U A P AR 200000 u
(SIM) 35 LIS 45 007 30, et e el 4, = 10000 | G G
R P (9 THIREL T, T LA 258 BT A4 43 e SEEOWHE BB R REE B A
i (6min ) py 43 e i, ST USRS RENGG K 98 VK - .
B3 /NMREALHRAKFH AUC LEERE

NARZR B SE 42 03 T, IR B 73 8 i 2K, %0 ikiE T
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AT A A AR WA S O SE o EAR, 257N R 1 K AR
KR e, TELLSURE S AN B TR A7 e (ILIE
1d), $R/R KIR VKA 16 S AR 9 A 5 Ak D e i 1) m T
AE, A FEAE AR X i i HUAMhR 0 , A R R AR VKA
VRN AL N 23 2 B SCHRRT

ABIFTERS 5 DK Sl L SURE iy B4 Ak B 5 3 BEA
Tt TERRER SR SO AL BT 1, AT R 221
K HARE R IR AR, T EO)EN L
TR I ke HEAT 168 e 55 19 AN [R] 07 12 2647 32
o SRR I PN BR B VA TR B R e
W = AR 5 ULTE R O RORARASBEAR, DL 5
PRV BB R B I R DUTE SR 1, B0 R BN RN
RESE I N)Z, A =S BRI DTTE ] el i
I T WA DL TR Ao ) BRI 5 A, A H R
B B, AR 2R AN A OCHE R, B
TAIE C e BEA T s iR (0 07 1A TR I, 4R AR
B, kB 1 e R R A 5 R A LA R Bk
A, SCRES T TTE R R R A I A Ak, HLA
PETRT B, G A TR AR S A AL BN 23 BT AL,
TEARMEAVIRER AT, B TIEC LM O]
LRI AEIOR 65 R R I AR AL B — 2 & R 4K
e B AL AR P 2 D I, LR C R B 5 R A L
A, R AR B R e, SRR A A B IR
CRE MBS 1 RSOl . PR, ASBIFTE R A I
DUVET, BAZ S P A LE & bedt AT P ik
DT IR TR A AL P

ABIFTE 45 R WA /N BB BN 2 BN AR UK
VR BT ) ) 2 Ak 2 B 2 B4, AE 60min i ik F)
WS B . B ETOY Ik, NS R B BT 2 i
MR 21k 10 RF0, i B I A 22 A
ZREE Iy I HIEER (EHC ) 2B AL 0 2y
WIAE L ZU3 A1 T BRI D XU B 52 259038 1
TE A REAE T 25l AR R 3R AR 22 S L A R 24
LA PN S ORI P e A E S S N
HRRER UK R MR PRI, IR U HoRBR B
ORI, RT REAG NG A4 5 P JRR IE 1) 8 22 A £ A
Z U ATIAL, KR VKR BN, 13 i 2
BT IE N USRS 140, HRER 7> RIR VKA
DA AR e L, BT [ SE 4 T DI 28 v e 7% 3] 4%
MNHLFIR T 2 M. i T 2 16 JR AR
SR AW GO AL M 7 T BE— 2P IR A BT o

ey N o R G I E R NAZ —,

i e Y S R o R SR L b 7 2 e ol L PN B
GRG0 2 45 2 Uk IR IR 2 16 L 25 P ek
LGRS, BACHIF Tt 2235 N A R 20 O Ak Y
AL EICE RN . TR IS (cAMP/
CGMP fH) . S22 DL K v 244 3 AR5 45 2 Fag 12
HEATBR R AT, e A 850 A3 1 AR 9 23 A 5
i A B 5 B 0 R, O 25 I & 0
H9 5 o ABIEFE 22 R ER VK e sh A I8 i 4]
U3 A EAT I 2 U 9N 0 A o

DL BE— 18] T AR (AUC ) K/ Ry KR UK
L oA s 3 bR, B 3 AT LLE H L /N 2
HIRAR VK B AU A = s B> 5> 000> > 1A >
il o RARVK R 6 R A i 5 b3 L e 2 L 7
i B LD SR R . RS EE A
B RHE SR T, 249 WA A B ) B
A 25 2 BRARE s 22 RARVK 6.0 i i 5 e
AR IR, 2 e I Hp I AR B R A0 DA ) A
WO R R B AR R R, B K R I 2
S5AM A RA ML, 05 A KR B L RRE
HIHOZMNEIEAR—F X TFRIRUK 2 12 1l v
JoE B R AR A L, X TR XA UK R B A A 5T
WA TR TS IR U0 5 Hy T A B R B AT AR il T
AR A5 K R A 0 I A AR AE 5 (EL i ok 4
2z —, BARA SCHEREE B A 24590 09 28 A 1)1
W, WAL G b BN 0 B AR BB VKR ik
BB HE A A B0t o] DU F @ B VK R U0 2 1
fE o BEA, 5 oHe SCHR XS K AR vk A A I 28 4 3] VA il 28
B, PR RUR O M B s R, RIRVK R TE
ZIN BT H ) B i AN I B A 2 e, B R S A
B B e A5 L vk R e il e i oK R i A
e, IWAEROR AT 40255 A1 Ff B R R AR VK R 2 5 15
Jili 25 5 SR B 2 T SEAR S s EF AR, BOZTE T
VKR AR AR R FIGE W 50K VR R A
2y T Ao R IR R MR R AR A 6, IR 3 5 L
UK A BIZ AR B2 A 28 . i TR 25 25 Pk P
HRIRZ AR E 2y, T LAYEREIE I B 5 B C A
HIZE R RS B A T —— X RS RT, ARZIEN T
PR RIFA BRI 58 2 E &, B4l 1E S &
2% S FH B ) 2 1) 2H R B I it B R A7 A
22 PRUXE 5 AR R 106, rp B R 1 R 56 3R S 4, L
RAIRLARAIRIE R T AR A e sy, L2
Z BT YR KR S, B R S A
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B STUANE ST Tl e RUEN: AR EEREI S e, 2006, 200275276
A 2L AR — X . (AR A LS F S — A 4 TEWRE. 2SI 2 BB ST R [ 2 A4 3 4, 2004, 20 (5):

_ 598~600.
\ N , ‘S\( = \#:/ } I QX NPas e
HE%% ﬁiﬁi%ﬁlﬁfﬁ : {_@ET’EJ\_TI PEIRINBITE o oy oot e s iesman wrssns, i1 b2 r e,
R I 245 W (A SO 43 ) 7 S [R) I 2 A9 24040 A 2y 2007.9(5)160~161.
B2 R A LS B FERY . 4R, ZBRTIUREME I 6 i 2k 2 e a5 i o e e AL RS 2
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A Novel GC-MS Bioanalytical Method for Natural Borneol and Its Application in
Investigating Natural Borneol Distribution in Mice
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Abstract; One of the major goals of our group is to understand the meridian tropism of natural borneol. As the first
step, this study served two purposes: to develop a GC-MS bioanalytical method for natural borneol, and with the aid of
this method to investigate natural borneol distribution in mice. Mouse tissue samples, spiked with naphthalene as the
internal standard, were homogenated with NS and extracted using hexane. The extract supernatant was analyzed in
GC-MS with conditions of DB-5MS capillary column (0.25mmx30mx0.25um), electron impact (El) ionization with en-
ergy of 70eV and multiplier voltage of 1100V, and the Selected lon Monitor (SIM) detection mode. The calibration
curve was linear in the range from 22ng-mL™ to 22ug-mL™ with a regression equation Y= 0.000486X + 0.00036, R*=
0.999. The limit of detection was 10ng-mL™. The lower limit of quantitation was 22ng-mL™. The within-day and in-
ter-day precisions were 3.72%~6.11% and 7.29%~17.6%, respectively. The relative recovery was 87.8%~103.2% and
the extraction recovery 93.04%~103.03%. This bioanalytical method has sufficient recovery and is accurate and reli-
able for quantitating natural borneol in tissues. The tissue distribution up to 150min after a single oral dose of natural
borneol was investigated in mice. This compound was detected in most tissues. The liver had the highest concentration,
followed by Kkidney, heart, brain, and others. Tissue concentration-time curves had double or triple peaks. The tissue
distribution pattern suggested that natural borneol may attribute to the cardio-system.
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