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Correlation research between in vivo tissue distribution in rats and channel tropism
of active constituents in dried ginger
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Abstract: Objective To observe the in vivo tissue distribution of 6-gingerols, 6-shogaol, and 8-gingerols from dried ginger (the
rhizome of Zingiber officinale) in rats and to discuss the channel tropism of them. Methods The method of
“symptoms-efficacy-pharmacokinetics” was used and the ginger solution was ig given to the rats which were deficiency-cold in spleen
and stomach; Then the blood, heart, liver, spleen, lung, kidney, brain, stomach, large intestine, and small intestine were immediately
taken out after the rats were ig given the medince in 10, 20, 40, 60, 80, 120, and 360 min, respectively; Finally, HPLC was used to
detect the concentration of 6-gingerols, 6-shogaol, and 8-gingerols from dried ginger in different tissues of rats in each group of
deficiency-cold in spleen and stomach and normal by calculating the pharmacokinetic parameters. Results We found that in the
group of deficiency-cold in spleen and stomach, the concentration of the three active components was the highest in stomach, small
intestine, liver, and lung, and in the group of normal, the three components were mostly distributed in the stomach, kidney, small
intestine, large intestine, and lung. What’s more, in the digestive organs, such as stomach and small intestine, the concentration was
obviously higher in the group of deficiency-cold in spleen and stomach than that in the group of normal. Conclusion The main
ingredients of dried ginger mostly distribute in spleen, stomach, lung, and liver. This view conform to the traditional channel trpism of
dried ginger in traditional Chinese medicine theory.
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1.1 Y5

T4 (TP EZ ) 2010 4EROT 2 23]
JBR (2~4 cm), Rl TEEIA, 22K R
BN TEIBH DX, VAT R s 2 Bt R BT B0 4
N Z Zingiber officinale Rosc. T2 6-ZM)
8-ZEWy . 6-ZL MM 38 inT e 48 v B 2 ST B 24275
OB, R KT 96%; HULER (it
201110260, LR ENRERY B0 A B A 7 s AzEEERK
(H#t45 120206 05B), i B XU AER 2L AT PR A 7 5
I (ke il SR A RA A
1.2 )

SPF %% Wistar Ki, s (220+£20) g, M
HERF, N R 22 B 2= B S i sh iy by, 1]
WES SCXK (#)2010-0002, 73 FFEAE (20£2) C
s, B NEFRFE
1.3 %5

Waters 2695 = R0 AH 15 . Waters 2996 &

AMEIES . Empower (il TAERT (S2[E Waters 24
Ay AT b )\ R BRA D .
2 HiE
2.1 FEKEMAIHIE

FRECT22 100 g, JCE T PIEFEMT, 51K
B 1500 mL 7K, [FIEEHC 30 min, 5 2 #0101 200
mL 7K, BRI 30 min, &1 2 RERBUK, K&
WAEE 100 mL, BIfF 1 g/mL T2 K5
22 HHE5%Y

¥ 66 UK BRI 3d, 258 240 )5,
FRiRmie, BEHL xR (11 B, R s
M (11 JO. BB BG4 (22 F) AIEH S
A (22 FD). BER A 8:00 3k, I Re JEAR T
MM RS 54K ig 4 CEEE 10 mL/kg,
X HEAIANE R 25 2520 KB ig AEBEER/K 10 mL/kg,
HALIER 10 dY 55 6 KR 15:00 S REFELA 2y
HRIER A2 KR LL 10 ghkg (B4 2557, 8
Tk 22 IR TG T 8 HH ) AR 45 2 DD Al ig T2
TRERA, S5oF PRI L W i SR A A0 K I ig 2R R 7K
10 mL/kg, L4525 5 dP . Seub i), MELshm o
MAT Ak, Il R .
2.3 fBHRAE

R 10 R, S415r AIBEHLE 8 HOKRL,
IMAEITE, AREOREEIK 24 h, ig A 30 min J5ALAE,
AT B HES RN HERE 525G . BRI AR R
&, WWEE YRR, JEEeK S m A
DE S RN e A o AN 7K v e A
24 HEYIHERRE

R 10 RI, HUMERIEAAA . EHS
EEA R DUSER G SN T W e N W 8 | R N )
24J5 104 20, 40. 60. 90. 120. 360 min FHHRIREL
I, ARSI ] s AR REALE 2 FOK R, 3l s S B
MEFERER, HOHGCME. BFRE. BRAE. M. B M.
KW MBS FHAEBE L /KIEYER TH I,
R T, FRITER, %A
2.5 (ALRMERALIE

RIS 1 g, BURE, Fbb FpcE e
PANNAHNARFL (1 g 3mL) AAEFERK, M2
SRARSIH . WIS HM, B 10 mL BLOE D,
SN CESWL 0 3), TIRiER A 2% 78 0k
# 5min, 6000 r/min 5.0 10 min, WHL EWE )
1 210 mL B0, JUEY IR % IR F A&
TRV EE, FIRIETR G 2% 780 P=%% 5 min, 6 000 r/min
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B0 10 min, HIF 2 KB 60 T/KHT, ZAK
+, MAHEE 2 mL, HRER G2 7870 ¥4 5 min,
W ETEW 1.5 mL 98, AR A il

2.6 LALAFERH 6-=MH . 6-=IFTHIFN 8-EEEE ST
2.6.1 (st (A% k A Dikma Platisil ODS C g
£ (250 mm>X 4.6 mm, 5pm); R 227 nm;
AR E 1 mL/min; JishAH HEE (A) /K (B);
FRIEVENL: 0~25 min. 60% A, 25~45 min. 60%~
70% A, 45~57 min. 70%~80% A, 57~59 min.
80%~100% A, 59~67 min. 100% A, 67~70 min.
100%~60% A, 70~75 min. 60% A; i 35 C;
HEAFE R 20 pl.

2.6.2 NHEIIEIR  ORPEPRE 6- £ 6-%
Wiy, 8-y 1.01. 0.13, 0.12mg, & TlH— 10
mL AT, AR ESR, #4, &H.

2,63 LIEMEFEE BUON ALK AL, %
“2.57 WUJTEAL B G AT Cal o3 Ao LTRSS B
WO 6-EMy. 6-220G M. 8-y IR
)23 590 18.03. 41.98. 43.78 min, KRZLZIA
PEPER AT 3 Flose o B0 5E

2,64 ZMEXRZE POSTHEALK R S22
AW 3 4%, A IMNTR A IR A OE R, TR
A Ja, % “2.57 BUNEAE, % “2.6.17 WitAih 4t
WIKMGE 6-LWY. 6-2M My, 8-ZMyg N, LA
U TR AR S A TRy P AT 2R P[] ), SR A3 4541
S R A FRAE 0.999 DAL, 254 A Wy RE b il 72 bt o
LRPEVERE N 6-2/ 0.2~10.0 pglg, 6-ZEKEM)
0.01~2.0 ug/g, 8- 0.01~2.0 pg/g.

2.6.5 FUEMEFELE  HUN ALK RS IE RS 4145
T 3407 S IR A% B 2099 4E 0 he
FIRCE 10 hy VRl 2 Wk, 9K 10d )5, 3% “2.57
WUTFACEE, % “2.6.17 TEATESARNE, 3 Flk
I3 B P T PG (RSD<<10%), 45 AaE . 4
255 ALZRE L R B, 3 sy IR f ik FE A
ToH] GG (RSD<<8%), FWI& i/ £E 4L 4R i
iR .

2.6.6 FHEFEH S MU ALK RS TR 42
WA 308, A IR A B, 2 il B
AR H R TR TR YR 0T R 100 pL (5%
20y, % “2.57 TRE AL L4, HERE 20 ulD,
Jo 1 1 d WIESENE 3R, 5 1 I RERIEERE 1
R, FEGGE 3 d, SRR, T 4L R 07 R
YRR EE o tHlE g5 R v, PR FEA I H A

RSD F1H i) RSD #/M T 10%,
AR T R o R
2.6.7 UERRIEHELEE BOBATK RS IEAR 4125 3%
WS 30y, A RIMATRA RS, 43 9I7E 0 hy
HHUHCE 10 hy PREE 2 R VKR 10d S5, % “2.57
TOURE AR ER V204, JERE 20 pL, HEAT 3204,
TSRV TR RN R 2 o iR B, il e
SESLATAN, 125 VAT A AR T 3 st e i RO
1 93%~113%, FF&AEPIFE 73 i B BT i 2K
2.7 FitEHE

K SPSS 17.0 B A&t Rt AT B R 307 22 0y
BT, SER R DL x £5 %o, AMEECRH ¢ 1.
3 #R
3.1 FEKRERRAEMEL

GO0 PR AT LA, XA 1) T R i S AR 2R 2 AR
B R IELR AR R AT b e, R s Rk
3, RMNIREE, FEaH, HENRYUL), #iL
RS, nIOLEER RS RS AA NS T T
ZKEEW G, EREETREE, RTESRIE N, U
BT 27 R PR ER, IEW S AR REA 1
IR N, AR R T

B HE S RN S0 45 BB oR, 55X AL
BRI LA, R SR AR BRI S HE s o
EERM (P<0.05), /N REE T (P<
0.05), i B SR A IE BRI o L5 0 TS B AR
R LA, MRERIES AU, IEFAHARRME
Hes R B2 N (P<<0.05), /MigEdhR B8 hn
(P<0.05), BiIHITZA REFEPER, WL 1.
R FEKBRX S EEEBE AR/ AR S HZ

BN (x+s,n=8)
Table 1 Effects of water extract from dried ginger

W RS, A

on small intestinal propulsion and gastric
empty of deficiency-cold in spleen and

stomach model in rats (x+s,n=8)

i e/ BHEHEER ) NaEER
4151 B
(gkg ) % %
X H — 19.56+11.01 75.934+9.32
JUR S i AR T — 47354+13.26"7 54.78+5.47"
MRS R IELL 2 10 2645+ 973"  70.28+6.18"
B 10 20794 843"  77.81+4.24"

SRRALLLE: "P<<0.05: SR MRS LLE: "P<<0.05;
SIEH S AL TP<0.05

*P < 0.05 vs control group; “P < 0.05 vs deficiency-cold in spleen and
stomach model group; “P < 0.05 vs normal group
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32 6-ZEfp. 6-E/GIH. 8-EMEAXRBLFINT

HANAEE R W 2~11. T2 3 Frdabrtk
AT 6-ZEMy . 6-FEMEMY . 8-FE ML MG A AR FE
P A0 R RES il B B K.
N LR R IR, 3 Bk
SYCLE S N S IR Rk s, Ho 6-
LM AR AP IR 28 3 AT FEAK IR A 1 > /N i >
JHRE > K > > il >0, 8- T34 3 A ik JiE
MR > /Ny > il > JFFE > 0 JiE > K i > i >
B > R, 6-Z2 MR T- 35 73 A R FEM IR R fioi > /N gy >

R2 BUHFTERESMEEFREIER KR O
HA 6-EM. 6-ZIHINFN 8-EMAYIRE
Table 2 Concentration of three active components of dried
ginger in heart tissue of normal and model rats
at different time points after administration
65T /(ngg ) 8 /(ugg ) 6-LMM / (ngg )
BRSO EW OB EW B
10 0.223 — 0.184 0.039  0.062 —
20 0.061 0.060 0.177 0.102  0.069 0.020
40 0.043 0.102 0.200 0.256 — —

¢t/ min

60 0032 0234 0069 0.144 — — 0.173
90 — 0124 0.025 0094  — 0.086
120 — — S — — —
360 — — S — — —

WE 0120 0.130 0.131 0.127  0.065 0.093
I ARRE], NRF

«

y

not detected, same as below

#3 BKARAEMESESEEREMETARSHER
o6-EB. 6-EMHENFN 8-EBAIRE

Table 3 Concentration of three active components of dried

ginger in stomach tissue of normal and model rats

at different time points after administration

F4 BURTEMESESEERBEMEEZXR NG
RO 6-E/} . 6-ZIGEHFN 8-E/HYIRE
Table 4 Concentration of three active components of dried
ginger in small intestine tissue of normal and model

rats at different time points after administration

6-%M) /(ngg!) 8-EM /(ugg) 6-EIGH /(nge )
B R GER OB EW RN

¢t/ min

10 0.172 1.588 0.289 0.478 0.078 0.229
20 1.120 2986 0.116 0.196 0.152 0.728
40 1.340 3.512 0.106 0.094 0.158 0.223
60 0.630 1.231 0.103 0.095 0.084 0.465

90 0.320 1.390 0.068 0.037 — 0.046
120 0.056 0.580 0.023 0.031 — 0.019
360 — 0.363 — — — —

WE 0610 1.670 0.120 0.160 0.120 0.280

6-£M) /(ngg ') 82 /(ngg ) 6-EMM /(ngg )

t/ min — — —
IEW B ER O RE IEW LAY
10 8.719 17.728 0.777 1.877 0.664 0.473
20 5.146 16458 1.869 3.621 0.137 0.110

40  6.195 8568 1.187 2462 0963  0.179
60 3.509 6534 0.044 1254 0206  0.288
90 2568 1.749 0222 0.157 0.137  0.148
120 1.104 1999 0.133 0313 0.044  0.113
360 — 1.104 — 0166 — —
¥ME 4540  7.730 0.710 1.410 0.360  0.220

*5 BARAEMESESEEREMEEZXRKAH
4 _,\EF' 6-Z=M . 6-EIEEHFN 8-Z B HYIKE
Table 5 The concentration of three effective components of
dried ginger in large intestine tissue of normal and

model rats at different time points after administration

6-%M /(ngg) 8- /(uggh) 6-FHM /(gg )

¢t/ min . = . = . —
IEH OB ER OB EW BT
10 0.084 0052 — 0.031 0.042 0239
20 0.079 069 — 0.196 0.088  0.102

40 0.104 0.736 0.111 0.118 0.069 0.051
60 0.521 0.086 0.142 0.110 0.260 0.010
90 0.112  0.053 0.040 0.090 0.098 0.030
120 0.045 0.117 — — — 0.029
360 — 0.095 — — — —
WE 0160 0270 0.098 0.110 0.110 0.090

F 6 LR ERE DS EFEERMER XRMER
T 6-EE. 6-ZHEATA 8-ZERRTIRE
Table 6 Concentration of three active components of dried
ginger in lung tissue of normal and model rats
at different time points after administration
6-%W) [ (ngg ") 8- /(ugg ) 6-ZHEW / (ngg )
B B GEW OB EW B
10 0.034 0.147 0.261 0.054 0.079 0.011
20 0.093 0.225 0.205 0.172 0.093 0.039
40 0.178 0.190 0.226 0.440 0.178 0.023
60 0.113  0.091 0.155 0.340 0.098 0.014

t/ min

90 0045 — 0070 0120 —  0.006
120 —  — 0052 0043 — —
170 JN R — —

Y 009 0160 0.160 0.190 0.110  0.020
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x7 BURFRERESMEEFKREMIER XRAFHR
6-ZEB} . 6-EIHENFN 8- M RIRE
Table 7 Concentration of three active components of dried
ginger in liver tissue of normal and model rats

at different time points after administration

F10 HAFAERECMEEFERNER KR EHRA
i 6-EE . 6-EGEHFN 8- EEHAYIRE
Table 10 Concentration of three active components of dried
ginger in kidney tissue of normal and model rats

at different time points after administration

6-EW /(ugg) 8L /(ugg) 6-ZHW / (ugg™)
W OB EW OB EW B
10 0.050 2.542 0.185 0.453 0.072 0.253
20 0.218 2.901 0.239 0.047 0.099 0.158

t/ min

40 0.285 1.231 — 0.103 0.043 0.051
60 0.252 0912 0.041 0.047 0.033 0.034
90 0.221 0.756 0.029 — 0.031 0.020
120 0.110  0.382 — — 0.028 0.029
360 — — — — — —

WE 0190 1.450 0.120 0.160 0.050 0.110

*8 BHRFREREREEEFRIUMETAR
T 6-EB. 6-FIFEATA 8-EMAYIRE

Table 8 Concentration of three active components of dried

ginger in brain tissue of normal and model rats

at different time points after administration

¢/ min 6-5M /(ngg") 8-y /(ugg) 6-EMT / (ugg )
IEH ORR IEW OB IEW 5
10 — 0.077 0.218 — 0.075 —
20 — — 0.201 0.087 — 0.046
40 — — — — — —
60 0.157 0.037 0.346 0.147 0.116 0.022
90 — 0.075 0.112 0.082 — —
120 — — — — — —
360 — — — — — —

WE 0157 0.060 0220 0.110 0.100 0.340

*9 HKARATFERESESEFEREEKRBHERN
H6-E. 6-EWGENFN 8-EBAYIRE
Table 9 Concentration of three active components of dried
ginger in spleen tissue of normal and model rats

at different time points after administration

6-%M) /(ngg ') 82 /(ngg ) 6-EMM /(ngg )

t/ min

B B IER RO Es RO

10 0.055 0.145 0.081 0.130 0.386 0.060
20 0.021 0.076  0.064 0.093 0.197 0.022

40 — 0075 0.054 0.068 0.098 0.017

60 — 0.072 0.032 0047 0.067 0.015

90 — — — 0039 — —
120 — — - - = —
360 — — - - = —

¥MHE 0040 0.130 0.060 0.080 0.190 0.030

6-%M) /(ngg!) 8L /(ugg) 6-EIHM / (nge )
IEW OBER IER BRAE R Y
10 0171 0117 0.198 0078 0073  0.032
20 0186 0.054 0.152 0.009 0.066  0.004

t/ min

40 — 0.570  0.063 0.025 — 0.024
60 3329 0465 0.269 0.131 0.236 0.410
90 1.234 0.093 0.054 — 0.071 0.340
120 0.145 — 0.027 0.069 — 0.016
360 — — — — — —

WME  1.010 0260 0.150 0.060 0.110  0.140

F 11 BAHRAFREESEEERKEMIEEXRME
6-=8} . 6-EIHEENTN 8-EEHRYIRE
Table 11 Concentration of three active components of dried
ginger in serum of normal and model rats

at different time points after administration

6-5y /(ugmL ™) 8-y /(ugmL ™) 6- AW / (ug mL™)

¢/ min
BRSO GER B EW OB
10 0.206 — 0248 0.047 — 0.049
20 0.137 0.039 — —  0.160 0.035
40 — — 0.134  0.030 0.072 —
60 0.058 — 0.132 — — —
90 — — — — — —
120 — — — — — —
360 — — — — — —

YME 0.130 0.039  0.170 0.038 0.120  0.042

> > FFIE > it > K > 0. AEIER KRR, 3
WW“T%A@m¢&ﬁﬁ“ﬁ DN = N = N7
NI/ %@%ﬁﬂﬁ&m,ﬂﬁﬁi%¥ﬁﬁﬁm
FEA RN B > B > /N > FFRE > o > Kl > fifi >
ik, 8- T3 I AR FEM IR R B > B > i > /Mg >
it > JFF A > T > (O, 6-Z2 AT~ F-35) 23 A ik FE K IR
h > > > il > R > K > > > 0
M. fEE . NEEHAA T, E RIERG 4
SERI AT B W i T IE R 45 254
33 QH—,\ ﬁj]?—%%—n

H 253040 R B - () B 42 DAS2.0 Ge v A4

%E, HEEE 3 AR O EA R4 b AR



- 970 - 23]

Chinese Traditional and Herbal Drugs

Fas5E FTH 201444 B

LINAENESH, SR SR, FEIERG AT, 6-
LWHEAL T AUC,, (TEHIEREE) B >/ >
K> BRE> W, 6-£Hlr AUC., A4 H >/Mu>
JBE> ¥ > K> Jifi, 8-2%Wr AUCy., A8 >/Mg>
Jil > CoJiE s AEIM S RRIELR 25T, 6- L MifEL R

AUC,., J B >/NMa> N> K> >l 8-
TEA LR AUC, K > /Nl > it > ik > AT, 6-
LIRMHEA R AUC,, A/ >8> >k, 3
ol 43 2 B A (AL (10 B AR 24 8l 2 S 400 3R
12~17.

R12 -EMEMBEZRLHEXRREIEZENHBLRATFSY

Table 12 Pharmacokinetic parameters of 6-gingerols in main distribution tissue of deficiency-cold in spleen

and stomach model rats with administration group

S H N7 K JH- Ik Jiti (=1
AUC,, (ng'L "min) 1084.58 543.76 27.795 149.36 21.579 25.441
t1> (min) 44.938 49.432 6.528 45777 12.961 14.641
fmax (MiN) 10 30 40 20 60 40
Conax (g ) 17.728 3.512 0.736 2.901 0.41 0.57
CL/F (L'min""kg™) 8 345 356 361 60 537 437001 341283

R13 -EHMEMBERLAHAARETEZENHTHAGHFSH

Table 13 Pharmacokinetic parameters of 6-shogaol in main distribution tissue of deficiency-cold in spleen

and stomach model rats with administration group

ZH B N7 JEFIE (=)
AUC,, (ng-L " ‘min) 34.438 52.488 16.546 21.579
t1» (min) 44.938 4712 13.78 12.961
Lmax (in) 10 20 10 60
Conax (ug'g™) 0.473 0.728 0.253 0.41
CL/F (L'min kg ") 128 278 945 321 564 437 001

F14 S-EMEMBEERRBERRIESMARAGIFSH
Table 14 Pharmacokinetic parameters of 8-gingerols in main distribution tissue of rats in deficiency-cold in spleen

and stomach model rats with administration group

S &) N7 L Jifi JUL
AUC,,, (ng'L"min) 284.294 218.304 12.495 21.839 7.491
11> (min) 15.878 29.427 40.976 12.764 8.293
fmax (MiN) 20 40 40 40 10
Cooax (ng'g ) 3.621 3.512 0.256 0.44 0.13
CL/F (L'min kg 51 40 149 492 880 369 615 924307

R15 -EMAEEERBERREIZSHARAHNFSY

Table 15 Pharmacokinetic parameters of 6-gingerols in main distribution tissue of normal rats with adminstration

S H N7 PN JL I Jiti
AUC,, (ng'L "min) 512.593 65.177 19.161 13.76 10.348
t1> (min) 15.878 21.183 10.644 8.293 19.593
fmax (min) 10 40 60 10 40
Croax (ugg") 8.719 1.34 0.521 0.13 0.44
CL/F (L'min kg™ 14 651 124 051 502 556 924307 854 161
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F16 -ERMEERHRAGAAREIFESFHEALGHNFSH

Table 16 Pharmacokinetic parameters of 6-shogaol in main distribution tissue of normal rats with adminstration

28 H N PNI7] Ji (=1 JHR
AUC,, (ng'L™""min) 37.416 21223 13.249 11.759 13.742 14.348
t1/> (min) 5.003 11.183 31.449 4.416 9.6 8.293
fnax (MiN) 40 10 60 40 60 10
Cax (ugg ) 0.963 0.289 0.26 0.178 0.236 0.13
CL/F (L'min kg™ 245 124 051 618 052 678 774 578 721 924 307

R17 SEMAEERRBERREZSHARAHNFESY

Table 17 Pharmacokinetic parameters of 8-gingerols in main distribution tissue of normal rats with adminstration

ZH B N7 I it
AUC,,, (ng-L ™" min) 67.72 13.705 11.039 12.231
t1» (min) 11.345 8.045 50.782 3434
finax (min) 40 10 40 10
Croax (ngg ™) 0.963 0.289 0.2 0.261
CL/F (L'min kg™ 2632 448 454 519 788 56432
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Table 18 Correlation of channel tropism and in vivo tissue distribution of three active constituents from dried ginger in rats
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