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Number: CCMP97-RD-045

Survey and Study on Drug Interactions
between Chinese-Herb Medicines and
Surgery-Anesthesia Related Drugsin
Taiwan Surgical Patients (Project 1)

Shung-Tai Ho
Tri-Service General Hospital/National Defense Madlicenter

ABSTRACT

Aim:

Use of herbs and Chinese medicines is very comnmeong Taiwanese. The
effects of these drugs on the outcome of surgiaaépts have not been studies before.
The American Society of Anesthesiologists recomrsehdt all surgical patients stop
taking herb medications two weeks before surgenis $uggestion, however, does not
fit the real situation in Taiwan here in that mpsbple take herbs/Chinese medicines
which are different from that used in USA. Therefosuch recommendation is not
helpful in Taiwan.

Our study is an original and indigenous projectwili explore the interaction
between the Herbs/Chinese medicines and the sumgiteomes in patients taking
herbs/Chinese medicines. This two-year projecteésiablished the 15 most common
herbs/Chinese medicines administered in the Tasuagical patients during the first
year. We will then analyze which of these herbs#€ee medicines have positive
effects on the surgical outcome during the secaat-gtudy.

M ethod:

A cross-sectional study survey was conducted amdgtiestionnaire’s variables
were selected based on Andersen’s health servitéigation model included
predisposing factors, enabling factors and neetbfacEthics approval was obtained
from the Institutional Review Board of Tri-ServiGeneral Hospital/National Defense
Medical Center.
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Results & Discussion:

1020 patients were contacted and 550 completeignasires were analyzed. No
sociodemographic characteristics were associatett @Whinese-herb use among
respondents, whereas female were correlated widhehiuse among respondents.
However, there is no significant in education, aspondents with more education
were less likely to use herbal therapy comparet thibse with less education.

Keywords: Chinese Herbal Medicine, Complimentarg Atternative Medicine, CAM,
Surgical complications, Coagulation, Immunity, Diatgraction
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Number: CCMP97-RD-045

Survey and Study on Drug Interactions
between Chinese-Herb Medicines and
Surgery-Anesthesia Related Drugsin
Taiwan Surgical Patients (Project 2)

Shung-Tai Ho
Tri-Service General Hospital/National Defense Madlicenter

ABSTRACT

Aims:

To evaluate the drug-drug interaction between @ne medicine,
Long-dan-xie-gan-tang (LDXGT) and marketed drudbuoghine.

M ethods:

Eight healthy volunteers were included in this gtdior three stages treatments.
For the first stage, subjects were orally adminestewith single dose of nalbuphine
(66mg) only. For the second stage, subjects wealtyoto-administered with single
dose of nalbuphine (66mg) and single dose of LDX@d). For the third stage,
subjects were administered with multiple doses BDXIGT (3g, gid) for seven days,
then, after the last dose of LDXGT, subjects wesdlypadministered with single dose
nalbuphine (66mg). For the first year of this pobjehe first and second stages were
completed. Subjects were taken blood samples fl@rfdrearm veins at 0, 0.25, 1,
1.25,1.5, 2, 2.5, 3, 4, 6, 8, 12 and 24 hourg #fi dosing of nalbuphine. The plasma
samples were analyzed for nalbuphine concentratidth LC/MS/MS. The
pharmacokinetic parameters, Cmax, AUC, and hafwere calculated and compared
for the three stages to evaluate the herb-drugractien between LDXGT and
nalbuphine.

Results:

When subjects were co-administered with LDXGT aatbuphine, their plasma
levels of nalbuphine were significantly higher ththe ones of subjects administered
with nalbuphine only. The Cmaxs of nalbuphine objeats administered with or
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without LDXGT were 44.96x 16.55 and 28.5& 10.69 ng/mL, respectively. The
extent of absorption (AUCt ) of nalbuphine of subgeco-administered with LDXGT

and nalbuphine were also significantly increased2d4% compared to the ones of
subjects administered with nalbuphine only (15280.2 vs. 122.2 60.9 hr*ng/mL,

p < 0.05).The clearance (CL/F) of nalbuphine wdse aignificantly decreased (468.0
+214.5vs. 622.% 356.2 L/hr.

Conclusions:;

Herb-drug interactions were initially found betweeGhinese medicine,
Long-dan-xie-gan-tang and Western medicines, nlimep The multiple dosing study
will be conducted on the next year to confirm therbhdrug interaction between
LDXGT and nalbuphine.

Keywords: CYP450, UGT, Herb-drug interaction, nalbune
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FrE o R AHTRETE v nalbuphines B 2 3 T TRk iRk o
-~ REXA
(= )ik dn & 47 8 B85S FT R A 47k 5L (LC/IMS/MS) :
1. SHIMADZU % »c i 4p & 47 & % %
§ i : Shimadzu LC10 ADVP
p #7151 % : Shimadzu SIL-10 ADvp
2% 1 £% 4 & ks API3000 LC/MS/MS with Analyst 1.4
(=) -
1. Sorvalf RT7 3 i 3.
2. TurboVaf LV ik sgex ic 1

BN % T
Nalbuphine-HBr & = # &. ; 10mg/mL)
Naloxone (2Pl & ; # R 99%)

= EER:

1. Acetonitrile : HPLC grade, TEDIA.

2. n-Hexane : A.C.S. reagent, Merck

3. Iso-amylalkohal : A.C.S. reagent, J. T. Baker.

4. Methanol ( MeOH ) : HPLC grade, Merck.

2z ~ Nalbuphine LC-MS-MS#4 47
(=)~ A7 iE
Nalbuphine»: 4 #fs & ¥ Jk & # P15 g2 = 50 & * 2 4p-ie 48

FB F Y Bt kA kR # & (Liquid Chromatography
/Mass/Mass, LC/MS/MS, APl 3000 triple-quadrupole sma
spectrometer equipped with an ion-spray (ESB)s # 17 > % 17 ¢ #*
# Atlantis” HILIC Silic 3 mcm> 4.6 x 150 mm column# & 4p % *
2 mM Ammonium formate and 0.1% formic acid ipQH: 2 mMM
Ammonium formate and 0.1% formic acid in ACN (280;v/v) /i i#
K EE Imb/mine s @6 & eJZAR R 32750 T o

(= ) &2 (Sample preparation)
P~ 1mL ik X f8 o :Ff;,%_f“ 16*125 mm-=T ¢ F ¢ ¢
!
4v ~ 50uL p ¥R4E % = (Naloxone : 250 ng/mL)
!
4r » 100 mcL, 0.5N NgCO; (pH=10.0)> # % :# ¥ 3= if Bi= 3 4 48
!
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‘v »~ 6mL extraction solution (n-hexane:iso-amylalkohalz@/v)
J(vortex 20 mins)

% % -80C kit 1] p*

w1 kG R 13¥100 mmT o g
!

¥ # wxiz (60C; 1] )
l

W

% 200 mcL (H20: ACN=20:80)
J(vortex 3min)
g+ k%2 1.5 mL microtube
!
.~ 13000 rpm, 1 min
!
Transfer HPLC vial
!
A5 10 mcL
(Z)~t7ix i
1. 7% 4p A 49 6
2 mM Ammonium formate and 0.1% formic acid ipCH:

#é4p 2 mM Ammonium formate and 0.1% formic acid in A
(20 : 80;viv)

& 47 45 Atlantis” HILIC Silic 3 man » 4.6 x 150 mm column

A4
Z

PNy 3 1 mL/min
i S+HAF 10 meL
AR 5.5 min

2. Wi

Compound Precursor ion production  Coll.Energy (eV)
1 Nalbuphine 358.3 340.3 5500
2 Naloxone 328.31 310.25 5500
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RS TY 20 ST 5 4% > JF d trapezoidal rule- i -
AUCO—owod 2RI &EE *  EHn? EREFRIL2I AT 5
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(Cp/Kel) -
Tmax ¥ BHIEABERZER
Cmax R EFL P kR
T1/2 . :“PJ%%%“% S 2+ % #7 (0.693/Kel)
MRT TEF g EREF (AUMC 0—ow/ AUC 0—x)
#p 4 fTag 5 - ¢ Nalbuphine # 3 & # Jk & (Cmax)z <+ 2
A R (MRT) e 0 @ S £ PIE ) * Nalbuphine s @ Jk & %
PERY IFR 1S 2 0 T § f(AUC) = B o Ay -6 HHGSPE E
B ples B .F,ua # crdp A 50 Rk Y TR D] hE R S SR
By ol F LR 0 K¢ 1 95%confidence intervél ONEWAY
ANOVA & ﬂ O T Rl s L S A AR
()= e H 4R %
o5 2 RFDAR §= % - % 4 < 3 iv* 5HGuidance: " Drug
Interaction Studies - Study Design, Data Analyarg] Implications for
Dosing and Labeling 2 ~ #tp2 & #rd| e & 5 407 £ 2 4 & ¢

+ 5 i P Ei 2 AUC i 4 13 8
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F23 - w2 R 3 % nalbuphinez. &3 2 3 T TRk RSk o

Nalbuphine »* % #g i Jf: PRl Rz R Sk R R 2 0.1~100
ng/mLe 8¢ 5 E pF (n=6>4rE=- ) 2 MMEw BForE s 0.9998 AT
AT R SRR Y SRR RN MM 2 o R R (precision, CV)
v ® g (accuracy,derror) ¥ e 15964 e B2 p -

Nalbuphinets $7 553287 > ¢ 45 LLOQ (0.1ng/mL) LQC (0.3ng/mL)
Medium QC (40ng/mL) High QC (80ng/mLy kA » 2k p & (n=6) %
B p R (n=6) 24 %A (precision, CV) ¥ & (accuracy,dserror)
w1500 R e Rl p o> dodk o o

el = 4TF 0§ X E %S A9 PRIR R (309/4 ) # PR Nalbuphine(66mg/
SIANE - K J :Pf:f Nalbuphlne)afi ¢ hjuiplgE 2 g omd £
= 2. Nalbuphine#- 4 & %-#c % 5 - Nalbuphinet p & % k& (Cmax) ¢ 42
4] 128,59 +10.69 ng/mk < % % 44.96 + 16.55 (p < 0.05) ik 4§ p sz
Zp g g v AUCH Bl d #7460 122.21 +60.90 hr*ng/mL—J % 1 151.99
+ 50.2 hr'ng/mL (p < 0.05) #f4exqzd 1.24 % 5 @ & i %@-_, ¢
ClF > d $r4) % 51 622.45 + 356.20 L/hr % 3 467.99 + 214.53 (p < 0.05)
d b ¥ v 3907550 & Nalbuphine® JR ¢ i3 & #4235 i % o
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&30 (%) EER*? X% (n) AT EEsE (n)
£ & Pig £ & Pig
E#L
18-35 137(34.3%) 87 49 0.478 94 40 0.218
36-65 210 (52.6%) 120 89 152 54
=66 52 (13.0%) 31 21 43 9
H
g 250 (62.5%) 136 114 0.03* 171 77 0.03*
+ 150 (37.5%) 103 45 119 26
ALK
- i - 50 (12.7%) 32 18 0.178 39 11 0.012
v g 157 (39.8%) 85 71 102 51
L~ g 157 (39.8%) 103 54 118 37
R N 30 (7.6%) 16 14 28 2
YRAERR
JER 133 (33.7% 82 51 0.688 91 41 0.267
A 235 (59.5% 137 98 173 57
it el e i 27 (6.8% 17 9 22 5
= ¥i v
sy 129 (32.6% 71 58 0.461 85 40 0.231
FHROAFEW) 113 (28.5% 67 46 79 32
g 126 (29.3% 76 40 93 23
AR 29 (7.3% 18 1 22 7
TAK 3(0.8% 2 1 3 0
- R 4 (1.0% 4 0 4 0
Hi 2 (05% 1 1 1 1
T ()
R AT 59 (16.5% 28 31 0.111 39 19 0.060
=30000 50 (14.0% 34 16 34 16
30001-50000 84 (23.5% 46 37 53 29
50001-70000 52 (14.6% 36 16 43 8
70001-90000 41 (11.5% 24 17 27 12
=90001 71 (19.9% 47 24 58 13
3 211 (52.9% 132 78 0.260 155 54 0.909
& 188 (47.1% 107 81 135 49
L UERaRE
0 220 (56.1% 136 84 0.333 158 59 0.004
1 123 (31.4% 75 47 94 26
2 31 (7.9% 14 17 25 6
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CR CR
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SR b 11 (2.8%) 8 3 8 3
A f 27 (6.8%) 20 7 20 7
4553 5 bl 10 (2.5%) 5 5 7 3
LR & 25 (6.3%) 19 6 19 5
sgazeh gl 14 (3.5%) 8 6 10 4
0B 7L 50 (12.6%) 26 24 32 18
42 130 (32.8%) 78 52 9 32
Frefd 12 (3.0%) 6 6 8 4
B frft 42 (10.6%) 21 21 28 14
T vl 10 (2.5%) 6 4 8 2
# 23 (5.8%) 16 7 16 5
IR Te2 T i 2
£310(%) EZIR* ¥ X% (n) EZR* REs % (n)
i £ Ed Pig 2 Ed Pig
Bt
T 4 14 8 0.825 12 9 0.122
& 221 147 272 92
B R 4 40 32 0424 55 17 0.657
& 195 123 229 84
WA 4 16 17 0.193 17 16 0.006*
-4 219 138 267 85
IR R % 6 3 1.000 7 2 1.000
& 228 152 276 99
vl 4 7 4 1.000 8 3 1.000
3 227 151 275 98
SE % 11 7 1.000 12 6 0.583
-4 223 148 271 95
TR 4 10 8 0.806 11 6 0.403
& 225 146 272 95
LRGHAR T 1 2 0.566 1 2 0.170
& 234 153 283 99
o 4 30 27 0.241 43 14 0.871
-4 205 128 241 87
RRESCE 7 3 1 1.000 1 3 0.057
& 232 154 283 98
v 4 18 11 1.000 24 5 0.379
& 217 144 260 9
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1(0.5%) 11 (5.0%)

7 102 (45.9%) 214 (96.4%) 154 (69.4%) 163 (73.4%) 219 (98.6%) 221 (99.5%) 211 (95.0%)

2T PR P EA50 04740 (%)

RRES) IERer WEET sspmas #w o
£ 69(31.8%)  70(32.4%) 96 (44.4%) 16 (7.4%) 83 (34 1 (0.5%)
3 148(68.2%) 146 (67.6%) 120(55.6%)  200(92.6%) HA36[%) 216 (99.5%)

£ S JRY EiEd g doRA 44N (%)

Y FEAS EhER Y ES AFERA P47 R#HTo Hs
. 15(6.46) 37(15.8¢) 17 (7.3%) 96 (41.06) 32(8.0%) 4(1.7) 54 (23.%%)

% 219 (93.84) 197 (84.26) 217 (92.76) 138 (59.0%) 202 (50.36) 230 (98.34) 180 (76.9%6)
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RESE 2 AHAS Ee
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L pEE i @ PR A
1 wiE 136 56.9
2 wiiE 87 36.4
3 EHRT 60 25.1
4 L 2>AHF 57 23.8
5 A F 54 22.6
6 EHAL 34 14.2
7 FEAL 34 14.2
8 AER 31 13.0
9 A7 30 12.6
10 w@fzs % 25 10.5

n=239> % 7 % 239 JR* iF ¢ ¥ &
*P<0.05; **P<0.01

%4 \é}fl;iﬁﬁ-‘;}‘%&}ig’l’r vE (H)

L pEE i @ PR oA
1 Wi+ 179 74.9
2 T+ 170 71.1
3 2k 170 71.1
4 Ly 166 69.5
5 %k 160 66.9
6 s 140 58.6
7 X 130 54.4
8 =3 124 51.9
9 S 114 47.7
10 #i 113 47.3

N=239> 4 7§ 239 R * iF ¢ ¥ #F
*P<0.05; **P<0.01
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5 4 125 43.1
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7 4B &E 112 38.6
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n=290> % 7 7 290 =R * i %t 8 &
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Ry 2 (0.7%) 1 1 1 1
H i
FREE A
15 145 (51.1%) 99 49 0.275 106 38 0.954
2 5 106 (37.3%) 63 46 78 26
3N 33 (11.6%) 19 14 24 9
Fros & 4
Sevo 35 (11.7%) 28 7 0.238 28 6 0.569
Des 93 (31.2%) 61 35 66 27
Propofol 85 (28.5%) 49 36 66 17
Maicaine 77 (25.8%) 46 34 54 23
Iso 5 (1.7%) 3 2 4 1
Lidocaine 3 (1.0%) 2 1 2 1
R %2
WBC 7.8815.84 8.01+7.08 7.66+2.87 0.616 7.95+6.68 7.69+2.14 0.742
PT 11.5440.60 11.5240.56 11.5740.66 0.468 11.504+0.56 11.6340.68 0.093
Glucose 106.46+42.62 106.12+44.98 107.03+£38.58 0.860 106.18+42.38 107.94+4490 0.763
Hgb 13.54+1.94 13.45+2.05 13.70+1.74 0.277 13.54+1.95 13.70+1.85 0.526
PTT 27.86+3.13 27.81+3.15 27.94+3.11 0.732 27.64+2.95 28.28+3.18 0.110
BUN 15.08+5.39 15.07+5.13 15.10+5.82 0.965 15.18+5.68 14.97+4.48 0.774
Cr 0.88+0.48 0.88+0.58 0.90+0.26 0.699 0.90+0.55 0.85+0.20 0.455
Plt 240.82+70.20 244.73+71.97 23453+67.08 0.220 237.61+65.63 240.87+65.04 0.710
INR 1.12+1.76 1.18+2.23 1.0340.1 0.482 1.15+2.05 1.03+0.11 0.628
AST 22.78+9.82 22.73+10.69 22.8748.30 0.909 23.054+9.82 22.32+10.13 0.594
ALT 27.78+26.97 26.96+27.47 29.10+26.22 0516 27.87+27.01 28.25+27.71 0.918
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80 - —e— Nubain-66 mg oral (n=8)
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#. -+ = ~ Nalbuphine*t 4 #g & :Pf; P LC-MS-MS IF p B 2. & 47 Fe Bk 78 % 5
Concentration Concentrations Calculated (ng/mL) Mean Cv Relative
Spiked (ng/mL N=6 N=6 | o0 | ey | BT
(%)
0.1(LLOQ) 0.111 0.104 | 0.3104 | 0.104 | 0.102 | 0.104 | 0.105 | 0.003 | 2.98 | 4.83
0.3(LQC) 0.292 0.29 0.279 | 0.287 | 0.283 | 0.285 | 0.286 | 0.047 | 1.65 | 4.67
40 (MQC) 374 42,9 42 382 | 377 | 37 | 392 | 256 | 654 2
80 (HQC) 81.9 745 804 | 741 | 752 | 733 | 7657 | 363 | 475 | 4.29
%+ =~ B X @ ¢ /R Nalbuphinei pR & 2 & pRA2 % /558 (LDXGT, 39/
Lo H - A R)$2# Nalbuphines: @ k& 2 # 6 2 8cf 5
PK parameter A:Nubain ﬁﬁ(rr::;é ;::-ra], conirol gzm%gxﬁg 11"“(%1 E’;?l with A
Cmax (ngiml) 28.59 t 10.59 44.9 t 16.55 157
Tmax Chr) 0.89 t 0.95 0.70 t 0.20 079
AC, (hr*ngmL) 122.21 t 60.90 151.09 t 50.22 1.24%
ALC..._ohs (hr*ngim L) 135.18 t 65.86 161.01 t 50.98 119
Lambda_z (Lhr) 0.14 t 0.09 0.15 t 0.07 117
HI. Lamhda_z (hr) 7.09 t 401 4.85 t 101 069
MET:.:_ ohs (hr) 9.11 1 2.40 T.14 1 L6 078
CLE, ohs (L'hr) 622.46 t 356.20 467.99 t 214.53 0.75%
Vz_F_ohs (L) 6442.50 t 5609.23 3571200 & 201236 055
CmaxD (ngiml) 0.43 t 0.16 0.58 t 0.25 1.57%
AUC..4D (hr*ngimL*mg) 2.05 t 1.00 2.44 t 0.77 119
AUC_ViExtran_ohs (%) 0,58 t 5.30 6.05 t 3.39 0632
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