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Evaluation of Chinese medicine extracts
-drug interactions

Pao, Li-Heng
School of Pharmacy, National Defense Medical Center, Taipei, Taiwan,
R.O0.C

ABSTRACT

Under the national social health care systems and coustums of
medicine use in Taiwan, coadministration of herbal medicines and drugs is
not unsual for patients taken the medicine. The information of systemic
herb-drug interactions is still far form practical applications. Therefore,
herb-drug interactions might result in a loss of therapeutic efficacy or
toxic effects of drug therapy. The purpose of this project is to study the
herb extracts and drug interactions systemically to build up the
interactions data bank. These herb-drug interactions data may provide
useful information for medical professional stuffs in prescription and
consultation to reduce the chance of advers effects and impove the quality
of medical care.

We have finished all the studies that planed for the first year project.
Testosterone was chosen as the model drug since it is a specific substrate
of CYP3A enzyme. First of all, we have established an accurate, precise,
and specific analytical HPLC/MS/MS methodology for analyzing the
model drug and its hydroxyl metabolite in human liver microsome. This
project has also set up an in vitro human liver microsome system for
potential CYP3A drug interaction screening. 50 kinds of Chinese herbal
extract have been screened in vitro and enzyme activity would measure
with and without the herbs extract. The results indicate that five out of
fifty herbal extracts could significantly inhibited the human liver
microsomal CYP3A4 enzyme activity from 70 up to 90%. These results
implied that the potential of herbal-drug interactions in long term use of
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these herbal extract in clinical and further in vivo study is needed to

confirm this finding.

Keywords : herb-drug interactions, human liver microsome, CYP3A,
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BA A U WAL - MR G REF R
FaEAE 2R SEL FRAUSFDA)E I 3 R F
P2 EH LI ER 2 G 26 ady ¥ R P (Drug Metabolism/Drug
Interaction Studies in the Drug Development Process: Studies In Vitro) ®
RN T E SR A S TR A FF T E M
TEM > TRV EFOWATFEHEGE 22 ATk T L
R OV NP R B 2 — o sr AT Y A RO A
(human liver microsomes)i& (7 # 5 ¢ FHE § 5lAfpr FH L 3 (T
SICYP3ARE 3 AR VB FFTF » 3 > 2 4] * testosterone &
CYP3A® &4 = 6p-hydroxytestosterone 7% it &k ip| . CYP3A /& 14
IR FAL R D PN A BV EL NI AREAY YT A
B2 7 L@ 87 Fv ol ®% i E @G 0 #3050
Mebdrie s 2 > a2 P Ba Z3 7% Falh+T 5o vk
PSRN S TRk R L g i -
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(1) 6B-hydroxytestosterone. ..........oovveviieeininennennnnn... SIGMA
(2) TESLOSLEIOMNE. .....eeeuvieeneieeeiieeriieeeieeeeieeeereeeieeeeeeeeseaeeeaee e Fluka
(3) Magnesium chloride (MgClL)......ccccceevveecvveecveennee. ... .SIGMA
(4) Glucose-6-phosphate(GOP).........cccocvvvevviiieeiciiee e, SIGMA
(5)Glucose-6-phosphasa dehydrogenase(G6PD).................. SIGMA
(6)Nicotinamide adenine dinucleotide phosphate(NADP).....SIGMA
(7)Potassiumbiphosphate( KH,POy)...oovvvevviveeiiiieiieeceee Merck
(8) ACCLONILITL.....eeiieiiiieiiiie e e TEDIA
(9)Formic acid.........ccovvvieiiiieee e Riedel-deHaén
(10)Ketoconazole............eeeeeeeeeevieeeeeeciiieee e SIGMA
2.1 ¢

2.1 7% Ap K 47 ¢ B3 F R &R A 47k SL(LC/MS/MS):
2.1.1 Shimadzu & »%it ;% 4p & 47 & % St
§7F : SHIMADZU LC-10 AD VP series Binary,
Serial No. C20963807738 LP
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p #31 & B: SHIMADZU SIL-10AD VP,
Serial No. C21053906286 SA
222 FHE P A H L API 3000 LC/MS/MS with
Analyst 1.4

22 H s

Sorvall® RT7 # i &t

3. LC/MS/MS £ i
3.1 4 K7 & A 7 uE
3.1.1 A 45 % 41 Hypersil® CI18, 3 um, 50 x 2.1 mm,

3.1.2

3.1.3
3.14
3.1.5

30 440
3.2.1
322
323
324
325
326
3.2.7

(Thermo Scientific, USA)
##4p ¢ 0.1%Formic acid in water : ACN = 70 :
30 (v/v)
ok - 0.25 mL/min
L SPREAE © 20 uL
A4 © 7 mins

F B T RA 0

Ionization mode : ESI

Ion Spray Voltage (IS) : 5.5 kV

Curtain Gas (CUR) : 9

Nebulizer Gas(NEB) : 10

Temperature (TEM) : 425°C

Collisionally Activated Dissociation (CAD) : 12

Multiple reaction monitoring (MRM) parameter

Analyte polarity | precursor (m/z) Product (m/z) | CE (eV)
Testosterone + 289.3 97.3 34
6p-hydroxytestosterone + 30.5.3 269.3 22
Costicisterone + 347.1 329.1 22

4. 30 Freng £ipl e &% Lowry Method > 12 4% ¢F & 4 5k % /& 34p
Tk EHRIRE S LT g TER O RRIER A &
0 5 5T
4.1 752 5 e Fov W R[5 S 4k (FiE AR ]
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2~ 0.5 ml F 11_ /F }W % /]Q (100 mg/ml) s 1 J\/Z»\m
49.5 ml 0.85 %% “407% uiﬁ‘ﬁ 100 & = fn 2 5 v
B-v RE W % (stock solution, Img/ml) -

412 p Fitstockiarped - BEEER 7] (N=3) 407 £

DTl
et e v BN MERAMRE A

No. (N=3)

Dilute protein

standard (ml) 0.85% NacCl (ml) |Protein conc.(pg/ml)

0 0.2 0

0.05 0.15 250

0.1 0.1 500

0.15 0.05 750

DN B [W I[N | =

0.2 0 1000

4.1.3

4.14

& W&t~ 2.2 ml Biuret 3#2% (7 0.75 mmol/L
Cupric sulfate, 94 mmole /L sodium hydroxide %
tartrate, iodide carbonate % ) R £33 (6 2R T8
10 4 48 > ;fi}—%f % *g ¥ &4t~ 0.1 ml Folin &)
(Ciocalten’s phenol reagent) » iR €323 (S 2R T# %
30 2480 Bfs B R R EES o r ek ok g Sk kg
& (k& =550nm) iRl & K Sk B[ e ¥R g
27 VAU 30 A 4]

W] 2 A RISk e A R R R £k
BREHE- By R > NIFLREERPIT2ZREE o

42 A AHcRREFEF 2 39 TR R AR i

4.2.1

422

423

M-k P 2 HoR SR IR 0 0.85 %& V4R R
HES0 B WERASFVRFRREL 500 B (B
ARGSE K

P~02ml o A AR (N=3) 30 B2 ok
WA E AR R 2 02ml, 0.85 %4 it 4hi3 R Bk o

(A F R A H B AL3 0 Rk Bk Rk
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o P AEREREY AT EIR SR FER R R R R
R ST ERE R ORR

S48 F el
50 A g ¢ %é;ﬁé&%ﬂ%%ﬁ@iﬁﬂ’r EE P, NS

BEANBLAERL 041280 - A=K - w AL RARFR
FK T5 A WP~04g08g 2 1.2g it & ¢ 54 200mL(#-
BAPRF b kAR E)37Cen Q k¥ » kR G
2mg/mL ~ 4mg/mL ~ 2 6mg/mL > § "%} | & chiiiE B R E
? Z 10mg ~ 12mg % 12mg 4 %[;% %" SmL ~ 3mL ~ 2mL 37°C
F1Q kY H A BT T A BB F g o

6.CYP3A #8 *F & :F f557% et =
ARG 3R LI CYP3A % - M testosterone £
CYP3A %8 *t X3k Ji 4 = 6B-hydroxytestosterone 15 i* & |
T HF) Ao~ P EH S A oA HR CYP3A cnB M anc B R -
6.1 i = 6B-hydroxytestosterone #7% & & 474 41

6.1.1 F DA R ML Z F ks 7 20mM & § s
fe ~ 2mM S BRERORAE S 2 LU AR &
f % ~SmM % t4£(MgClL)i% % ~ 2.0mg/ml A %8
% 3o (SAFER) & 0.1M BipL 8 ¥ 73 7%
FRZRAGOSMAFA S ImLe 3 Fov 880 F B E 4
» R 2. Acetonitril(ACN) 1mL -

6.1.2 P~ 6B-hydroxytestosterone stock solution 1mg/ml 80uL
+20uL dilute solvent (Methanol: Q water = 1:1) 7 =
6B-hydroxytestosterone 1 ¥ ;% (working solution,
800ug/mL) °

6.1.3 P i working solution 120pL 4v » FF %8 #i 0 dilute
solvent » 4 F S| fFf (7 — wAR B LR = A 5 400 ~
200 ~ 100 ~ 50 ~ 20 ~ 10pg/mL > £ 24 20 & > 3¢
dvor e ;3 v it (deprotein) e1fE % B F R R
P RREER L 20~10~5+25~1~0.5ug/mL o

6.2 CYP3A ava o 47 (3] e
6.2.1 e ¥ Testosterone 2mM =t dilute solvent - B~ 50uL
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e H I 6.1 2 4 ﬂﬁﬂfﬁjﬁm AR R R 950uL
* /J\/{.‘—"— /w’ff’7 » £ B wp]r 0.1M PBS 3 i

6.2.2 #- 1 itiR & 37TC Ris R 30 48180 B AT kiE
iR 2 ACN Bk B o f oA r pORR I R
Corticosterone(200pug/mL) & 14 3900xg . 10 &
& > Pt it LC/MS/MS iR] 2 6B-hydroxytesto-
sterone ¢ R T B 0 ¥ AR » ¥ = o7 ] 0T
6B-hydroxytestosterone % # Jk & & M > f &
6B-hydroxytestosterone 714 = & o

623 BLEF X F kA S E DR T RIEEE B

63 Bitfrdlles P87 BH S L3 8% 2 &iE

6.3.1 & 447+ 2 (positive control) = #- Ketoconazole 1 i®
R ERHIO2] 2 FEEF AR R EENER
5025% 1uM > 25 feh 4 ImL -

6.3.2 F okl i BT ﬁnﬁlm BEB LR 2 A HY &
%k 230pL R &0 A 3R 6.2.1 2 FEE F IR R
& AR ImL -

6.3.3 #-F wiR £ 37 kiE BF 30 A 415 > Btk
P F iR 2. ACN ¥k F O o e > pO3RRE
& Corticosterone (200pg/mL) & 14 3900%g & 10 4
& > P~ ik 2 LC/MS/MS iR| % 6B-hydroxytesto-
sterone 7 R 4 B 0 T K x>~ 71
6B-hydroxytestosterone &k & 2. t & & s > F {7
6B-hydroxytestosterone =14 = & > L& E 4]
R CEREE T S i S F R A - A U

5 B%

LA A 4 35 5 R
L1oa% g v Fov BBV R
B A ﬁ‘li)é‘z@i%%]; 250~1000ug/mL - #
5% R>0.994rBl - % #177) °
1.2 et BpE 2% 30 ?‘ra B E AT LTRSS S P
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Hoplz 2% 5 94/05/26 #t8] & = 16mg/mL ; 94/08/08 #7 % %
25.72 mg/mL o

2222 CYP3Af 2% B ihens 473 2

2.1 &
= d LC/MS/MS B] Z_6B-hydroxytestosterone =ik & & 4 Jk &

#F 5 0.5ug/mL~20pg/mL - o & & QAP F(4rk-) R >
099 i VAR SO R SLA ST ﬁ”‘}%&%@?“ MR TR
% & (precision, %CV)¥ % rx & (accuracy, %err) 7 e ® B p o
2.2 «% REHF DR
2 p F(m=4)2 & ¢ & 5(QC sample) 13 fx & (accuracy, %err)
A 3% B Fr B (precision, %CV) A 8% o ¥ 3 AR B E
I159% R > 4cdk = #77 o

AR R TY B 2 R AP E R T hEHE R TR
B
3.1 ¥+ % (Control)
T 5 testosterone A AciE e ¥ BH S RN E T S d

f% % 3= 6p-hydroxytestosterone 2. 4 = & o B~ & 4] (x 16
)t Ac Bl - T 0 B % B ot 6B-hydroxytestosterone £-T 32
4 & L 10ug/mLt0.66 0 CV%=6.57) » % b — 2% & seenisf
BT EL -

3.2 5 ¥ #1] k(positive control)
*F % 11 CYP3A 4 ¥r4]#] Ketoconazole i® & 5 1£47 4] 2

(positive control)» P e EF 29 % 7 Mokt 2 CYP3A #ldeh

E-poagr P opiER G 025uM & [uM e B 5 4o ik = 9757
(N=4) » & 2% 7 5k B & 0.25uM B¥ » 374 % 5 68.5%+0.98 »
CV % 1435k R 5 1pM pFo e 5 5 89.5%+0.82-CV 5 092

4.7 L HE S ﬁ?ﬁ%ﬁmﬁr
BRI IR 2 AT A 50 AH G HEY B
friE s o ;e Bk R 5 2mg/mL ~ 4mg/mL £ 6mg/mL = AL ¢ F
PR ER O IrHF RS oL w 7T o B ¥ ¥ CYP3A § P B chdr )

E G R AL e B Bg T H AT we CYP3A R
(% of control)4r# 7 > Bl= ~ Bz ~ BT ~ B> 77 o ¢ Edrdl

356



v %f&%’ﬁiﬁ 5278 %3

w;%%ﬁ,ﬂ@ﬁmsﬁﬁéﬂﬁéﬁ%mﬁm@wwﬁ%o%
TR A A s o ETEIS S —k #r4] CYP3A ﬁf% E 2B o

2 - 3t
L5 ¢ & hpe g
RAEMGEFRA ERAMN Y S FZEF RIRR 2T
TRBERDBER Eo0 ARFHFRPERY ERE LR D
A o rrlEo A E 04~ 0.8g 2 1.2g Gt H P £33 200mL
kv s mEUER 5 2mg/mL ~ 4mg/mL ~ 2 6mg/mL 0 ¥ 242 F A R
;fg;,,ff@,gg_,up\hpi”i,,gw 0

2.3 B3 ;U gl g
FEPEFTELEFUITCRIE A BFE5-10~15-30 -
45 ~ 60 ~ 4& \ingﬁ.;afSIa\ff‘f%wﬁ*o‘*%pr’ B e
BN TO3TCRiEAEERT FRERFELTART S AP E
4 CYP3A G fhcrdrdl o £ 23 BEEFSPLE o bodn ~ 2
]Tﬁf]_: N ]Tﬁ?],\ T
FEITHERSE AP Y BY s av afro FA2 R
IIE* v o AN F Gt vt ahEHFHRE R
TR o Fpt G Pl T B S WH Y LA A e s ’E-UF
PRT ERA ’#?WE" SHRE - HendEe BT LT

Mﬂ;,j ¢ EFE K AEEp P AT
liz = CYP3A ¥ % /& tbeni 472 2

22 AR MR R B G FOR RHEEF LT R hifE A
T i R

3.0 2 S0fEH 2 pHEY FHEER
4.8+ 95 # R FH PR KT

\

)

[
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#— ~ 2 p F(Between-run) & 2 o &R 3L
Back-calculated concentration of standards
Ni:;er & B (ug/mL) Slop | Intercept r
0.5 1 25 5 10 20
1 041 | 1.09 | 2.66 | 5.16 10.3 19.4 | 0.0436 | 0.0139 | 0.9995
2 049 | 1.01 | 2.52 | 491 10.3 19.8 | 0.0413 | 0.0033 | 0.9997
3 04 | 1.16 | 236 | 5.6 10.2 19.3 | 0.0357 | 0.0141 | 0.9988
4 044 | 1.03 | 246 | 5.72 10.1 19.3 | 0.0474 | 0.0047 | 0.9977
Mean | 043 | 1.07 | 2.50 | 535 | 10.23 | 19.45
S.D. 0.04 | 0.07 | 0.13 | 0.38 0.10 | 0.24
cv 9.28 | 6.30 | 5.02 | 7.07 0.94 1.22
Relative
Error(%) -13.15| 7.25 0 6.95 225 | -2.75

# = ~ 3 p (Between-run) & ¢ # &(QC sample) s 47 % %

Splick
» Relative
Concentration J& & (ug/mL) Mean | S.D. | CV
Error(%)
(ng/mL)
1.5 1.38 11.59| 1.52 | 1.67 | 1.54 | 0.12 | 7.99 2.67
8 792 1779 8.12 | 843 | 8.07 | 0.28 | 3.45 0.81
15 145 |1 15.8| 15 15.6 [ 1523 0.59 | 3.88 1.50
= ~ A e A Fme CYP3A ﬁ”%ifr:ﬁ (n=3)

(% of control)

Mean S.D. CV(%)
Ketoconazole-0.25uM 31.59 1.25 3.95
Ketoconazole-1uM 10.23 0.85 8.31
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Fow S0 * LR P (% 125 L) #H A e CYP3A 982 5(% of
control)

5 2mg/mL 4mg/mL 6mg/mL

S Mean | S.D. | CV %) | Mean | S.D. | CV %) | Mean | S.D. | CV %)
1 + % | 2277| 147 | 648 | 732 | 096 | 13.18 | 1.96 | 0.08 | 3.93
2 fe B iz | 8677 | 5.60 | 645 |112.48| 9.57 | 851 | 73.54 [18.71| 25.45
3 F¥r 9244 | 636 | 688 | 93.79 | 6.46 | 6.88 | 70.76 | 8.99 | 12.71
4 H2 4 ] 933 | 1.05 | 1130 | 6.56 | 0.10 | 1.52 | 5.89 | 1.02 | 17.40
5

6

7

8

9

v
o

e
% Y5

* T 13.24 | 0.83 6.25 | 11.22 | 1.10 | 9.78 11.01 | 1.16 | 10.58
Fra % | 7.14 | 083 | 11.58 | 508 | 0.56 | 11.10 | 2.41 | 021 | 872
it =] 90.30 | 3.87 428 | 80.37 | 0.57 | 0.71 80.10 | 5.76 | 7.19

A= 89.86 | 7.05 7.85 | 87.70 | 591 | 6.74 | 8434 | 1.84 | 2.18

v 5% | 9466 | 637 6.73 | 92.53 | 4.03 | 4.35 82.70 | 4.56 | 5.51
10 ik e 83.28 | 7.42 891 | 75.79 11039 | 13.71 | 67.37 | 2.20 | 3.27
11 @ 90.23 | 4.56 506 | 84.46 | 5.74 | 6.79 88.11 | 8.11 | 9.20
12 ~E 3 93.06 | 1.80 1.94 | 8497 | 3.57 | 4.21 84.57 | 1.34 | 1.59
13 =HF 100.67| 7.64 7.59 |100.67| 6.55 | 6.51 89.65 | 0.49 | 0.54
14 ENS 106.29| 11.80 | 11.10 | 101.34| 9.76 | 9.63 | 11798 | 1.62 | 1.37
15 & FE 9426 052 0.56 10639 | 7.54 | 7.09 | 109.50 | 1.62 | 1.48
16 KE 11279 12.78 | 11.33 | 112.68 | 4.01 | 3.56 | 11445 | 2.12 | 1.85
17 =& O[111.97| 6.39 5770 |100.81| 8.33 | 827 | 92.94 |12.97| 13.96
18 oy S 88.58 | 3.75 4.23 | 80.59 | 9.66 | 11.99 | 77.65 | 3.40 | 4.38
19 mt = 95.29 | 2.04 2.14 | 96.68 | 4.01 | 4.15 93.53 | 1.57 | 1.68
20 S 88.30 | 8.71 9.86 | 99.07 | 3.81 | 3.84 | 88.10 | 5.06 | 5.74

3
21 A% 19529 075 0.79 | 95.02 | 471 | 496 | 85.12 |11.80| 13.87
22 g 83.04 | 691 832 | 77.61 | 6.74 | 8.68 | 7599 | 496 | 6.53
23 v 7k & | 9427 | 0.67 0.71 | 91.73 | 1.31 1.43 88.69 | 1.79 | 2.02
24 73 L | 93.92 | 0.45 048 | 90.77 | 3.08 | 3.40 | 8533 | 1.84 | 2.15
25 £47 ] 91.09 | 081 0.88 | 90.16 | 3.04 | 3.37 86.15 | 0.97 | 1.13
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Fow ()50 EH * FLHE P B(F 26~50 L) 4 Fimre CYP3A 3
(% of control)

/
2
7

i 2mg/mL 4mg/mL 6mg/mL

R IR

s Mean | S.D. |CV(%)| Mean | S.D. |CV(%)| Mean | S.D. |CV(%)
26 | 2@ if | 90.03 | 220 | 245 | 84.18 | 2.91 | 3.45 | 80.39 | 1.77 | 2.20

27 | Ziz= | 94.07 | 3.87 | 411 | 97.70 | 554 | 5.67 | 104.42| 0.55 | 0.52

28 | i#s | 9438 | 1.86 | 1.97 | 92.08 | 1.15| 1.25 | 87.48 | 431 | 4.92

29 | % 11672 332 | 2.85 [110.73 | 4.13 | 3.73 | 94.13 | 3.02 | 3.21

30 | R % |111.99] 7.65 | 6.83 | 108.83 [ 2.50 | 2.30 | 100.63 | 2.19 | 2.17

31 B2 110410 284 | 273 | 99.68 | 2.89 | 2.90 | 102.21 | 3.41 | 3.34

32 | &3 | 8848 | 3.13 | 3.54 | 81.06 | 424 | 523 | 69.74 | 434 | 622

33 | X Fpiz | 86.30 | 2.21 | 2.56 | 77.82 |16.57| 21.29 | 98.88 | 1239 | 12.53
34 | E4F | 8759 | 478 | 5.46 | 75.45 | 637 | 845 | 72.57 | 3.09 | 426

35| it | 8921 | 050 | 0.55 | 89.70 | 2.52 | 2.81 | 84.79 | 14.49 | 17.09
36 | @ A% | 9429 | 1243 | 13.18 | 8525 | 5.01 | 5.88 | 92.84 | 420 | 4.53

37 5 19653 050 | 052 | 9942 | 1.80 | 1.82 | 98.55 | 2.18 | 2.21

38 | & [10031] 3.16 | 3.15 | 94.76 | 5.08 | 5.36 | 92.14 | 0.81 | 0.88

39 | Fix [ 9090 | 530 | 5.83 | 8542 | 1.34 | 1.57 | 81.83 | 1.48 | 1.81

40 | T 1% [ 9690 | 2.74 | 2.83 | 96.02 | 3.58 | 3.73 | 8321 | 4.82 | 5.79

41 | 23 F [ 9290 | 3.78 | 4.07 | 85.04 | 621 | 7.30 | 82.28 | 1.77 | 2.16

42 | #% |101.45| 3.63 | 3.58 |100.14 | 2.85 | 2.84 | 103.72 | 6.78 | 6.54

43 | v 97.55 | 1.23 | 1.26 | 96.10 | 239 | 2.49 | 93.21 | 3.36 | 3.61

44 | X% ] 9951 | 225 | 226 | 10229 | 4.84 | 473 | 10033 | 2.26 | 2.26

45 | F¥iz [ 9549 | 043 | 045 | 93.10 | 3.79 | 4.07 | 96.24 | 5.08 | 5.28

46 | F R [ 9134 | 234 | 256 | 9330 | 0.11 | 0.12 | 87.71 | 1.82 | 2.08

47 | 8 | 9477 | 223 | 235 | 8474 | 152 1.79 | 88.89 | 2.32 | 2.62

48 | 497% | 9448 | 1.78 | 1.89 | 88.69 | 538 | 6.06 | 78.07 | 4.74 | 6.08

49 | Hx | 9340 | 328 | 3.52 | 80.72 | 2.61 | 324 | 70.88 | 0.55 | 0.78

50 | % 15| 6676 | 2.10 | 3.15 | 49.74 | 1.78 | 3.57 | 39.97 | 1.36 | 3.41
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23 ~H AT CYP3A § PR Hrdloc% che 64 * 48 ¢ (% of

control)
g P 2mg/mL 4mg/mL 6mg/mL
s - Mean | S.D. [CV(%) | Mean | S.D. | CV(%) | Mean | S.D. [CV(%)
1 + %5 2277|147 648 | 732 | 096 | 13.18 | 196 | 0.08 | 3.93
4 H2 A 933 (1051130 656 | 0.10 | 1.52 | 589 | 1.02 | 17.40
5 + ¥ 13.24 [ 0.83| 6.25 | 1122 | 1.10 | 9.78 | 11.01 | 1.16 | 10.58
6 Fro % | 7.14 [0.83 | 11.58 | 5.08 | 0.56 | 11.10 | 241 | 021 | 8.72

~ -, - Y ~ N
L2 LR ER LR

. % of control
% % -4mg/mL
Mean S.D CV(%)
37°C-5 » 45 6.25 0.21 3.34
37°C-10 % 45 6.15 0.53 8.66
37°C-15 ~ 48 5.88 0.42 7.10
37°C-30 %~ 45 5.46 0.54 9.93
37°C-45 » 45 491 0.39 7.86
37°C-60 ~ 45 4.95 0.19 3.78
Ei ) G} 7.32 0.96 13.18

. 2 . . .
3 = "A'—,E:'*]P\—:'EB"—%;\‘LLﬁ’L%\’

P % of control

Mean S.D CV(%)

37C-5 » 48 92.32 6.30 6.83

37°C-10 & 45 94.00 1.26 1.34

37°C-15 » 45 93.53 2.04 2.18

37°C-30 ~ 45 94.22 3.10 3.29
37°C-45 » 4 87.84 9.39 10.69

37°C-60 % 45 86.54 7.10 8.21

Kk Sré 86.63 0.23 0.27
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