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Antiasthma biological potency applied for Ephadra Herba quality evaluation
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Abstract: Objective To study the anti-asthma action and biological potency differences of Ephedra Herba from 37 different habitats.
Methods Taking the isolated tracheal smooth muscle from guinea pig to establish antiasthma pharmacological model, the ephedra
decoction at different concentration was added to the sink by cumulative metrology method, antispasmodic percentage and biological
potency value of Ephedra Herba from different habitats were calculated and the cluster analysis for the biological potency value of
Ephedra Herba from different habitats was conducted. Results Ephedra Herba had the antispasmodic acction to the isolated tracheal
smooth muscle of guinea pig caused by histamine phosphate, and compared with the control medicine, Ephedra Herba from 20 habitats
showed significant differences (P < 0.05), and the antispasmodic acction of Ephedra Herba was in a dose-dependent manner with
administered concentration, when the concentration was raised and the antispasmodic percentage increased, and there were no significant
difference in the antispasmodic percentage between Ephedra sinica and E. intermedia (P > 0.05); Compared with the control medicine, the
antiasthma biological potency of Ephedra Herba from 37 different habitats existed significant or very significant differences (P < 0.05,
0.01), and the antiasthma biological potency value was 22.35—489.04 U/g, while FL% was 13.15%—38.97%, which revealed that the
high potency level had a difference of 21.88 times from the low one. And the antiasthma biological potency of Ephedra Herba had lowly
significant correlation differences with the total determination of ephedrine and D-pseudephedrine; The Ephedra Herba with different
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antiasthma biological potency could be identified by cluster analysis method, in which the biological potency from 24 ones in total of 37

Ephedra Herba was higher than that in the control medicine and accounted for 64.86% of the total samples. Conclusion The anti-asthma

biological potency value of Ephedra Herba could quantitatively evaluate the quality of Ephedra Herba from different habitats.

Key words: Ephedra Herba; antiasthma; biological potency; quality evaluation; antispasmodic effect; ephedrine; D-pseudephedrine
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Table 1 Information of Ephedrae Herba samples from different habitats

s e Seliis R (] hes FE il el R[]
Y1 LG R TR 2012-08 Y20 HilzT1 LNy 2012-08
Y2 T 5 gk YRR 2012-09 Y21 Hifrz ) FF R 2012-08
Y3 BT BT A LNy 2012-09 Y22 Hilik & R 3 2012-08
Y4 AR R 2012-08 Y23 iR TR 2012-08
Y5 HBRBA R 2012-08 Y24 HilaT TR 2012-08
Y6 P 5 IR U LR A i FE R 2012-08 Y25 kR TR 2012-08
Y7 iy aE FE R 2012-08 Y26 TR B3 2012-08
Y8 WERZE LNy 2012-10 Y27 HR R 3 2012-08
Y9 HktFF LNy 2012-08 Y28 HikzeT 2 HPRR PR 2012-08
Y10 T LNy 2012-08 Y29 R e Ui R 3 2012-08
Y11 Hol et LNy 2012-08 Y30 R B v PR B 2012-08
Y12 RESEEE Y S R 2012-10 Y31 HIR LR R 2012-08
Y13 THRK FE R 2012-08 Y32 HokrE B3 2012-08
Y14 I VG 9 bk R 2012-10 Y33 Bl R R 2012-08
Y15 WS FE R 2012-10 Y34 TEFNX B3 2012-08
Y16 WS SRIE e (P4 LR 2012-10 Y35 Hiktwz HHRR B 2012-08
Y17 WS RHRID BRI 2012-08 Y36 TR R 3 2012-08
Y18 WERSBFE (GRED BRI 2012-10 Y37 kT HHRR B 2012-08
Y19 TP NE] TR B 2012-08
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B4t ly 168.34 U/g, RSD 3.9%.
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34 AR EEREYSMN LR

SIG SE R ISR 20 37 ANASTE] P Hb 9 JBR 55 24 64
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Ulg, RSO M A E m 61.310 U/g. M
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Table 2 Comparision on antispasmodic percentage, biological potency value, total contents of ephedrine and pseudoephedrine

of Ephedrae Herba samples from different habitats

R 2 /% A VR BB 5 £ IRk
YT B % i

20 mg'mL ™ 40 mgm’ ! (Ug™h T TR/ %
Y1 20.10+ 1.65 35.34+10.82" 64.769”  31.501 1.46720.000
Y2 23.06+ 5.98 36.32+ 3.61 67.090" 19.754 1.071£0.078
Y3 2352+ 9.94 3445+11.51 53328 26.278 3.064+0.276
Y4 2487+ 5.46 3549+ 7.20 74.640" 17.909 2.40941.268
Y5 29.88+ 9.60 40.12412.09 65.793" 31501 1.03040.212
Y6 33.70+ 9.65 43.654+13.29 85.147 27.135 0.97240.030
Y7 33.75+ 3.25 45714 3.41 109.300 19.357 2.46840.000
Y8 35.57% 6.08 4643+ 4.12 112.790 13.154 2.2884+0.528
Y9 35.63%+ 3.77 53.38%+ 8.08 130.160" 22.257 2.87310.653
Y10 38.39410.67 58.08+ 9.77 167790  18.820 2.568+1.673
Y11 40.61+ 7.40 6022+ 4.79" 160.540™  23.998 1.866+0.185
Y12 4249+ 1.99" 65.00+ 7.75" 174.240™ 20918 1.490£0.060
Y13 4333+ 934" 67.78+ 7.37" 180.350™  33.032 0.925+0.479
Y14 47.08+ 534" 7329+ 492" 222.740" 14.856 0.943+0.402
Y15 47.78+11.00" 68.34+ 235" 210.150"  32.889 2.595+1.133
Y16 52.53+15.59" 66.10+16.06" 281.930™ 22415 3.296+1.674
Y17 53.17+£12.05" 76.72+£26.66" 316290  55.070 1.742£0.000
Y18 6225+ 721 93,93+ 7.23" 338.930"  37.507 1.655+0.318
Y19 63.66+ 9.17" 85.42+ 6.16" 411.070" 33.517 1.350+0.170
Y20 78.15+19.57" 110.18+11.23" 489.040”  28.780 0.833+0.677
Y21 12.83+ 2.39° 1545+ 429° 22350 27.530 1.404+0.107
Y22 18.59+ 3.44 27.89% 5.15 52705 31.480 1.092+0.248
Y23 20.13+ 2.02 2687+ 6.67 49.669"  24.427 0.51410.046
Y24 23.16+ 8.40 3128+ 7.98 55094  29.830 2.334+1.206
Y25 2832+ 6.65 33.18+ 3.65" 59.130™ 15.760 1.536+0.059
Y26 2946+ 845 4053+ 8.52 76.504" 19.133 1.039+0.238
Y27 30.99413.10 44.93+16.04 79.597" 24.640 3.08040.529
Y28 33204 7.49 5136+ 926 118.930 29.546 2.876+0.529
Y29 3333+ 544 4361+ 4.75 101.040 13.673 0.639+0.105
Y30 3494+ 447 58.52+ 2.56 123.600" 20.784 1.47440.149
Y31 38.00+ 7.53 48.454+12.87 148.870”  22.970 0.924+0.293
Y32 4023+ 635 56.78+ 8.39 170.010™  14.979 2.13440.867
Y33 4294+ 931" 57.06+ 9.31 190.740™  30.423 3.067+0.170
Y34 48.64+ 6.14 76.29+10.94" 214.110" 37.382 0.879+0.401
Y35 49.61+ 520" 6220+ 391" 231.850"  28.992 1.291+0.192
Y36 53.75+11.15" 63.99+10.40" 280.700  37.181 1.046+0.636
Y37 5511+ 937 84.62+ 3.66" 277.460  38.968 2.277+0.608

FRICH 24 29.29+ 1.01 4643+ 5.05 100.000 — —

AT 4416+ 3.16 (0.125 mgmL™") 64.42+ 3.98 (0.250 mg'mL ") — — —

SRR B2 L4 TP<<0.05  P<<0.01

"P<0.05 ""P<0.01 vs control medicinal materials
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Fig.1 Antispasmodic percentage box plot of E. sinica and E.

intermedia in 20 and 40 mg/mL

R3 AFWEFMHEMN AT REMEEIEER
Table 3 Reliability test of antiasthma biological potency by

aminophylline
SR df M FAi P
it [ 1 73745 73745 11436  <0.01
[ 1 19849 19849 307.82 <0.01
i 5~ FAT 1 16221 16221 25155 >0.05
7] 3 20749 691.63 10726  <0.01
TR 12 77379  6.4482

35 MEREESEMHMETHEE S

AN [F) 77 1 2 JRR 8 A 9 6 55 AR ) R L R A2 A
AL 3. BrEEA (Y3) iR 5 Al
B, HiReT 1 (Y20) SRR 549
SO AE S8 B HVERA BRI 15 RR AR RN
Eiffgze 20 A —m Hai, by RE (YD S5l
KIE (Y19) Syl vg KIRTTEEX, A % fifas &

Fig.2 Antiasthma biological potency box plot of E. sirnica and

E. intermedia

LY A B R . — R SRR B 2E sy
E AR A5 I i SR A —3,  Rfg %
SN e S /By G K (E =T (BB i D7 S B i
MWW S BIL I E (Y16) JREIKE 40 mg/mL
IR (AR AR T B (Y 14D, LA aiin
(HE =T BRVUTL, SR R i S, i
WIS mE R e, —FHAARNOCR. XAW
SERFL AR (Y18) HEFA (Y16) Wut, >k
B R, A2 SR B R bR i 1) A= P A (i
LEEY AR BRI =y, DR B F— AT, BSR4
AEABL, B BERREE, IR 2 Y S BRI R
Tt b, AT LR FH A B R 5 5 e B % B e R
()P RN B -

AN T] 7 1 R B AR R e 5 AR R IR AR AR
HILE 4, HIREN (Y21) HREE R R 5 48
MMEIS AR, THEEME (Y36) FRRSE AN
e, AR 40 mg/mL MR RAL T Hl

500
—-20 mg~mLii R B A
~ 400 —40 mg'mL T JBR T A
T —== Pl A A
=2
J@, @ 300 -
"s
] 200t
&yl
100
0

Y3 YI Y5 Y2 Y4 Y6 Y7 Y8 Y9 YIIYIOYI2YI3 YIS YI4YI6 Y17 YI8 Y19Y20
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Fig. 3 Antispasmodic percentage and biological potency of E. sinica from different habitats
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Fig. 4 Antispasmodic percentage and biological potency of E. intermedia from different habitats
S (Y37) R, AR BT R S s
YRR E S R R IFA &, W REZH el= ' ' ' '
(Y26). Befl (Y36) SR (Y34) WIETEE vl
B, SRR SRR R, Y2
R 2 AT e 2 E TR 3 AN [ i 2 ;ﬁi:
P, BEREAEENL 5.1 °C, AEXBENTR 745.4 mm; Ji V2|
MK 6 °C, AR 600 mm LL Fs 8201 2o ]
EHIRL 7.4 °C, FIRERTEE 350~550 mm, XA v
[F 7 72 S 3 B8 1 P BR B~ i 2 4 2 A A A A Y2
S Y29
[l o RS 2B (B R AR A 35 5 LA R AR AL 30|
RS MRS TR D
B AR IR (o R YeH
WL 40 mg/mL R B AR R T R A Y174
(Y36), MHAMMMIHE T T Ep, it —r L[
W T, R R, % Y
HARHRR. Sy
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Fig.5 Cluster analysis dendrogram of Ephedrae Herba samples

from different habitats
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