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A study of the principle of meridian in Chinese
medicine by pulse feeling method
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Abstract

In this five years project, we attend to systemtically study

the principle of meridian in Chinese medicine by using the pulse
analysis method which was based on the resonance theory of the
blood pressure wave. The property (hot, warm, cold or cool) of
each meridian related herb will be studied by comparing the
amplitude variations of the corresponding harmonics of the
pressure wave, This yvear was the first year, we started from the
kidney meridian related herbs.
In the animal study, the hot water herbal extracts were injected
intraperitoneally 1nto rats and the pressure puise spectrum at the
caudate artery was measured. We found all the six tested herbs,
Fucommia ulmoides Oliv., Polygonum multiflorum Thunb, Achyranthes
bidentata Bl., Semen Cuscutae, Radix Morindae, Rhizoma Cibotii
increased the blood flow to the kidney and the spleen (C2, C3) but
decreased the blood flow to the stomach (C5). They also all
decreased the heart load (C0). Semen Cuscutae and Polygonum
multiflorum Thunb both significantly increased the blood flow to
the liver (Cl): Eucommia ulmoides Oliv. also increased Cl but in
small non-statistical significant amount; Rhizoma Cibotii
decreased Cl significantly. C4 tended to be decreased by Radix
Morindae and Rhizoma Cibotii but 1ncreased by Polygonum
multiflorum Thunb, Achyranthes bidentata Bl. and Semen Cuscutae.
The blood flow to the gall bladder and bladder (C6, C7) were both
with large standard deviations under the herbs influence, they
tended to be decreased by all the herbs but with the exception
that C7 was 1ncreased by Radix Morindae.

Two days, small dosage tests were conducted on human subjects.
The volunteers were fed with the hot water extract of Eucommia
ulmoides Oliv., Polygonum multiflorum Thunb, Achyranthes bidentata
Bl. or Semen Cuscutae. The pulse on the radial artery was examined
at fixed time interval during these two day. The herbs effects on
the pulse spectrums varied with the measuring time. The spectrum

-150-



effects of Eucommia ulmoides Oliv. and Polygonum multiflorum Thunb
showed significant peak values on C2 (kidney) and C4 (lung) but
decreased the values of C5, (6 and C7 (stomach, gall bladder,
bladder). The effect of Achyranthes bidentata Bl. in smaller
dosage was not uniform and was not clear; but in larger dosage and
three days measurements 1ts effect pattern was similar as the
pattern of Eucommia ulmoides Oliv. and Polygonum multiflorum Thunb
described above. Semen Cuscutae had mild effect. It took 4~6 hours
for the herb to work, similar effect pattern appeared only in this
period and then the pattern diminished. For high frequency blood
flow (C8, (C9), there was a under control peak value at C8 for
Polygonum multiflorum Thunb and large dosage Achyranthes
bidentata Bl. treated groups; but an above control peak value at
CY9 for Eucommia ulmoides Oliv. and Semen Cuscutae treated groups.

Key Words : pulse analysis, resonance theory, Eucommia ulmoides

Oliv., Polygonum multiflorum Thunb, Achyranthes bidentata Bl.,
Semen Cuscutae, Radix Morindae, Rhizoma Cibotii
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ko 8 B gy 5F & (Wang er al., 1994a, 1995b, 1997, Wang Lin et al.,

1992) st ey (Wang et al., 1995a,1996a) % % - @Ak b
BB ke IR EH E Wang et al., 1989a, Wang Lin er al.,
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% ~&F X (Wang et al., 1994a) ~ & ~ ¥ ~ A4 Wang Lin et al.,
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VEd s BH PERFTHRAARESREMS MK B —BES ¥ E R
(B HHE SRR AR R (B - 44 - 1E) P he ik 5 T4 (Wang et
al 1995h) » Akl sl B U PR EmzEEMang et al., 1997) -
FERPEH—BEZHERAGOBER -SRI FTALRAETH R
Bt » b Lk i HE &%%ﬁ7~%@*ﬁ%ﬁﬂﬁf
SRR T RS LR AR AR A X F —Fof =K &
E W EC2, C3; M 3EE&CH, C6,CTRI AR % THR(KEBREFR) /\ﬁ&{ri
B TR SR TEY  RBEALHTAHHITRE T AN » TFHATE S
8L B 48 HEZEHETFHRGETRAATEA5 TR K
THREBRMEFHETEHMEIHEENT  EAZRHEAREE
BE M FAMEE P ERAANTHERR R LR L E » #—
FEmiEd > MUBAAARSZRE THREEREABRNBEZEX TR
o UBEHTRAOEE  BRTEHGIZEHERN  URARBERERTE
—~ e FEHWME  c ABERET  RMEVTERNAREIH LR SHAE
J'_ ! ﬁ‘fﬁ'ﬁﬂ%ﬁlamﬂ %73}’{#'@?‘9}]# u’?iﬁ%' L..j.?—TLJ Q}Jﬁ{*f iTkT%i%ﬁ
o RAFTH B 26 T AR -

A~ HE K
— ¥ B AR E G
(—) ~BHEHRAE

IE M GG B R4TF EERRAIDFBEANERT
FaA80°C, 100mlFAKZF et A0 B F A RIL B BEANNAE ATHIFL
SODC#J:?%?K@%FJEF BRI NN F R RARERY AR TEARY
zKEHETFT &y o A «%@J;ﬁf? #0, 25g/ml & B K F R -
(=) A%E% 2

005 9k dF » EEL  FRRXREGTFRAERT » oA
80°C, 800mlF A2t mAFH » RAAEBEKEANKE A ZHIF4£30°CH
EKEER P 0 BB W H*ﬂﬁ%£¢ﬁﬁﬂi » 48] tH 400m] &9 #h K FE BUR
15; i P B A A80°C, 300mlF A mEHEH » L4oaT H4£80°CH 2K F IS
BEONERTE c BIEATA SRR ERIR 0 ﬁuau & 45 69400ml34 5 84 >
ABAEESFTHATZARKELTFAERATRD  RMFERES
100g/(800ml+ 300ml) =0.09g/ml & # K X B & - AMRE Z A lnl/kg
welght.

&5 B 4 B o B JE 88 > do AT 100 %, &5 4 4 4w A80°C, 800ml 7F 7k
B 0 133 8 — 2 400m] 8y BoK E B GRE 0 A AB0°C, TO0m] &9 & K L
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¥ kBB ER o HEKEFEEEH100g/(800ml+ 750ml) =0.065g/ml &y
A EERIRZ o ARE]F A0, 7Toml /kg weight.

— B S

* & & (Wistar) > £200-300%, » & Urethanefi 8 @ &£ E 8 AkiE
o P A EABKF Heparin B LR AR EE (RP-1500
Narco Biosystem) - Rk Zz B A EZ R EE  BATH K & A/D
#3e % £ [BM PC &3 (Wang et al.,1995b) -

AREEH A4 SR ETFHBEER  HBOgHER—RKREN
o RIS EBMATIENER MURKE — L FTREAY B4 - Kk
BRBERBIBIEIANLZRZBEEN - 2080 sk— REBANEGEIL £
B2 D/ hEFEF BB R - BEMBKALEAILESTHBSTHZ
BRI RETERETRIFET  — & 5B TROUMIFERET
Wik B%LAR > — -~ ¥R Htat B EATEFRHADCA AT =K
i B EMAEA BYAN » m¥F4,5,6, T35k » Al LL15%8 HRME -

I AETREHS

ABEEBRNELE —SREASRAEZRARFRAIETELY o 283
ﬁ%ﬁﬁx SEL B RAEAT Ao A Z A o B— R RF AT RATZ — T

SR FRTETERHIFHR2I220E - THFE—2RFHFHEHRE
%‘:'F » BRBEBF B A 4% - A Scotch BF B T3 AT/ EZ T4 8 )1 B

%% (PSL-200, Kyowa Electronic Instrument Co. Ltd. Japan)—i& &
z@ﬁ REBRZBHELEFRIETEHIRGRE N K > BUFZEAM KT - &1
S E20MEE E Ik Airdlda 0 KRB Iml/ke weightey B 282X RH 8
ol B B IRERGR 0 B IAE] — F ka9l B0, 5J-Hfff=1 B0 LGN 20
i LN ERSAEZRAK c EFFXAFTETER » 44 5N
B » D.D/NEF 0 6.0/ BFdRE R B —ERARE B = > f‘":ﬁ*ﬁ“{ﬁﬁ bos B 69 8] &
%O ME_RAHEEEL TRAXZUDREBRFELETET  EEEHFIE
KeB—B AE—IBREBEZEZ -+ o/ B TRAFLEX—CQREE
BEMEZREEER AU —BRAGRMNBERTAZFZRES
& oo BAZRHGE LR R eHREERBTHEBE  BIF
HERKAUBRBABF ERREMAEAELEF TR - BRERF KA
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£ #X
FROESAS S ST B A 2B ELLEAN Bt E2ERZ - F— %
BB ENERUREARSS Cop L EET R T ¢
Cn(Ti) = CH(TU)
WEEMNBESLEZA = —— -
Cp(Tg)
TiZEHBEZEAFR > ToREHBEATAIENGRE > CuRFE nE gk
te{g = (Ap/Ag) X 100% n=0 2] 7 > ApRAKKIEHE B3R AEKR®S » A
GRS AR S 0 F =08 e & Co=AQ -

B— Z 8 A4 4 6g/kg rat) » & & (3. lg/kg rat) » 4 &
(0.95¢/keg rat) » B4 F(1.4e/ke rat) » &8 % (3. 3g/ke rat) > B ¥ H
(2.4g/kg rat ) H X @ B TR IR E > U E — 3k 5] 5§ 3k 1
RARN Con At B b E2BARA - BE—EA T a8HMHey T35
M A REER —AXE =+ 54 (30-0548) F RT3 0 Ak
B a=+45482-30448, 32-604-48, 62~904-48, 092~1204 4%,
122~150548 2 R F « HF » -30~0548Ff002~120548 3 @ ey &
ER_FET-Testth kB ERXR TN HF—B T - EHEBESFEZAZE ZE K/
A EIEH AT ZRZRREERNLAL/HEL/IORD - F—FEANR AN
ERETBEAZHLITHES B8R - T X ERTPHATEN =T
2 B FH T -Testag & R - MM & a7 50 4 (-30~0 248 ) &) 2K
B AAEEANGNEEE S TR HCLC3 BMRCORC » B
gp > CO 2R A — SE(EMNC4,C6) - E ¥ R4 F ~ 1715 & 88 3 3% Al >
mAiLfP - F3/ 3l > BRI ER - FRIBAFFRCL - BEX -
BiaaFHaeRiRCd R4+ 188 > FHAe#¥ioz - C6,CT(H A)
g EBREBAK  BRELER W0 E4% 2R EER 244 - % &
TR FACOR B — S HE 2 848 (HHC5,CT) -

AABRERY  BALZREHUE —RIREATIRE BIEHI4E 0 MR
BB RAEMIRIREG S S o Rl PR ARBEATE ZWIFLLAEASE &
b2 RZ - BATHRRE XA HEGEL o ~ BEIR > HARAEE RO
oo SRR B AR 1R RS AE 0 A BB, 0. 5~2/NBF, 4. 5~6. O/]NBF,
24/, 24.5~26/8%F, 28.5~30.5/- 8%, P/ EB—FEPHAEREZIR
HABEG BRI AN E L EE c ARERRNE— B BEE A LAF
AH-FHRGFHAREFRKEABHFESPFHEZERTFTZ - B L E
+ A& # 1 (0. 09g/kg weight) » 47 & & (0.09g/kg weight) » % B
(0. 049g/kg weight) @ # % F(0. 09g/kg weight)esh ABERIRE R » B Y
Mt ENLZHH  HEBRMYHw 2 EREAME X E(0.092/kg
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weight) B3 » ARBEXREFCAEZTHRT  ERE/LELE +
— o AP Rl H & & 8 a A£C2, C4 2 37 85 & &4 {4 12 88 85 1% 1&.C5, C6, CT >
YR BN A B ERARIIT AR  EARAKBEZ RGN EF» L &
A EE P T ERBM RSETFIEMNIE  TASRMRES
4~6/ N85 23 B BAU B A A AE - B 12/ 8548 (FE 05 #524 hours =30 JE) b
WA RER R - HadEm 5 (CR,CO)  MABELBRRFE LELACSE A
—INAER R AR B R B4 TR AECIE — AN o ik Fayi8
o BNARETHRGERBERRR RELEE L RSP BEHITLE -

=R
EEEREF  BMARRT — A T HEE HIRESA 8 RO
o LHMERY > MM EHELEMETHRREE LR ALY KR
.&z% —Fu P ke b EC2, C3 ) BRA RS COE ; B H4ER
C5,CH,CTRI R 2 Tl - b RPBMEFH %R EARAL P EL Y
o b LR AR REFE (BRTLB)HERES - Bk 4
BHENTURERTELEIZEN A OBL TR 0k Wang et al.,
1987, 1994b, Young er a/., 1989,61992, Yu ef a/f., 1994) - 4 F £ 1%
ESR3E & CL, C2,C3R A% » Mg 5383 %C5 C6,C7... A » QITT 7T
ﬁbiﬁﬁﬁ‘ﬁﬁiﬁﬁqﬁ:f‘ﬁuﬁl‘“ A= @ KRR & C0E & FK > =T
se s B0 k" ey 848 B (Wang Lin et al., 1992) -
EoRMEBRT BT T8 REBEAEZHEAHTRAETY
AF o FHATAMEE AR 4B B HEEFSLE ) RM=
e T R4 T - CMERAREHNDE G479 NE&kEt - MAAF
Byt X ABRET KO FR  #HuRBaAKSKE > RERK
KooANS > F 2 s e BB HIRESARATE > RS
BN KERERE AT RENHCIH B EL R oTEH > RITE S
RETF(RR) RIF(E )N H4amHCley S ILsr R E » THEE
AR TFHEBEROEMEREN R HHFABERNFE RANHEL - &
EANTF FRBEIEBRBEMHCI S AT EEE - #B{MERBRAME TR
WA E  HCI R ETET R  FAXBARE ENAH > B YTH b
2R HBRITAHEMSRCl 129 %J‘@_“#ﬁ”ﬂfﬁl’ FEARClF B H B AT 0 B
BAf RFRBMEME—k HEE WU
548 8k Ch, Co, CTE 4 ﬁ*ﬁf’“ké‘]%_ﬁéu&%ﬁfﬂ TS E
AR EM > WwiF T YR MM ELIA Z a1 R0, C6, CTHtef TH » Fo
BHBUSH RHEagHIEARESFRETEHR - 2h B EC5 C6, C7
iz R > HABZIFE —LNE - FLHBMIBED] H K BRI & 4
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HP M EE MR T EER B FE LO(F8)LAE
FHETHR  BZ2-BnN002 08 B FOMRIVETAZL B @
M MR ERZBE  HEBLWMERR SHRER > ThhAEs
BRI ABEERM -  HRATBREIN LR CT(BEERE) MiTa 51
CTHE s N FEHIME - 2888 AACH, C6, BB R F %4 o582
M FBETBEER  RESAFEF KN A LB R &SI
CTiBRE)hRENRR - M5 5ACTE KRBT & Heg g8 ANCH, Cobmik
WRAFTEG o ERELTEMERBBNIZEHEZHBE - Hi08
Roma o iy 4T RAFETACOR 28 A3 4]4E » {288 88 ARNCS,
Clz il » #mCoOBE) R ERATEO N LA & A4 0 8]
5 5% 49 4% 4o

@B LRGN ERFINAERTREZIHHERET R - 24
BIAARBRAME 2908 RE > dNE— BRI L3824 E A
FEHHMRMEAR RN ESSZRAR  DABKEP IALETHET LR
o) mAk(Wang et al., 1996b) B EZEHABRBRATHA LB E A
o) ) #8 o &kﬁiﬂr&ﬁ~ﬁﬁ% B RS TZREAALAHET —FK
P BREHEATGENFRERS » BLEBBTEN IR~y B
ARG (32 CA( &, %)2@%&@@05 C6,C7TCH ~ BE ~ BEAk) X i & A
FIK - S R BB LMRBFBEZEEHTREET > AR RIRE A4 Y
Bl E o RBHRARARIEFTHFR fﬂ& NEMT B KRB E = R e R B8 0 B
B Pl B AR - /T EMEPE  FTABRREHS4-6/ 854 F
oL A A R B2 NEFA S B A AR B R o Bk E AR
BARER LERBZRNEHRAE > hBHAUERA LG THRER
i ey ——ﬁ ERARCIR g o I B A TRAARHARER » ©F
R XRARATHEARN S > EHAaBLRHZEMERNYBRE -

ﬁ%%%% MEAudz > 4D ERAKENLT » L Befe B $EER
REER  THBEINALER B BAERE  LEERZEKRLAL
RERE RHFHER R FERIE KB BEYUAEHEFT 25
S WE R R

15~ BB R E

MEEMEMRKERE AL 8T W FRETTH
188 S0 55 AP 4R A R B 63 45 B A AR Y BSR4 3 SRas sy 0 doIRIE H
Fradfr 8B EAGENEMEREEHN AR PR ZT PrminiaéEhy
S AYES  MABRER SN ERAMEAMRE  RABIELTEH L
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W LEay EREM ﬁﬁ*%kﬁ%ﬁ%%%aTu&ﬁ —ERKFHL2H L
FRERNEE UNMBMTZATUBILEAH TLEELBITALILE S
HFLER S FERMUATBRENEANGHB T AL THRERTI
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18 - AT 2 75 3L B 2tk £ 18 4 2-30, 32~60, 62~90, 92~120, 122~1504-4% » Ax
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(a0 sath i B EDCERIZTH AN B E > THRAZ B
_%.-_{éi Ffriﬁﬁbﬁ Mk £ 48 £ 2~30, 32~60, 62~90, 92~120, 122~1504-4% » &
¥ 415730448 (-30~04-48) &0 &) 391 - -30~0 44840 92~120% 58 139
By R EE > R FT- testbbﬁﬁﬁ%ﬁ*rﬁ’:% $ 5 % P<0. 1, %% P<0. 01,
¥k P<0. 001 o JE4318 &R AR 2 K/ T -
B L: B3 k(3. 3g/kg rat) H£ m%ﬂ@iﬂ%ﬁ 2 P (n=10) -
&I 4 BT B — B AT ISR IR IR 2 BRI SR S J#i%mﬁﬂﬁi%&ﬁ
% (nF ) 0942 )48t jEﬁTﬁ-DC{E&IET%E&:%%EfE%%bt{ﬁzﬁ%bb
E45 o PR 270 E o kb E 4E 42-~30, 32~60, 62~90, 92~120, 122~1504542 » &
¥ 515730548 (-30~04r48 ) &0 i &y 35948 - -30~04 4840 92~120 442 739
By iz £ R T testttﬁxﬁ*%ﬁ’rf"ﬁ $ 5 % P<0. 1, %% P<0. 01,
%k P<0. 001 - 244 S0 ZAREEZRANDEAM -
= 2 3 5(2. dg/kg rat) ¥ BMGE R A 3R 2 T3k (n=10) - E 4
5 Ay B 1% B — AT AR IR R Z R IR 3R % & 2R 4 ] Ao JE S5t BT 4% H 48 2 Bk ok SR
(% pl0448)4atbdr > B EDCARIZETHE AW AT FLLEZXIA S LA
4o BT 27580 E Atk £ 8 4£2~30, 32~60, 62~90, 92~120, 122~1004#48 - RKiE
51 3730948 (—30~0448) & BF £ &y P34 48 © -30~04 450 92~120 748 F 39 &
MR R E > R oET-testtb BB R NFANE P » ¥ P<O. 1, *x P<O. 01,
¥k P<0,001 - 244 &R FEEEZ R NEALM -
B+ A£1¥ (0. 09g/kg welght)ﬂ}\-«tﬂﬁ’u&:@ﬁiﬁ 2 P B (n=8) - &
a5 %#ﬁ 'J ?ﬁﬁb—*éﬂﬁﬁnaﬁﬂﬁ’uﬁitﬂﬁwﬁﬁ J*U'ﬁ\ 4 Fi‘lim'%'il 48 7 Bk % 48
3 (BF R0/ 8 )48 EE 8 o “1-7%.DC{§E.1£9"*‘%}£1-’3’J"'§£ Tt E otk
ZE o AMZB 5 l:t.i:{EEO 5~2 /8%, 4,5~6.5/ B, 24/ 8F,
24. 5~26/ 8%, 28.5~30. 5/ > fﬁ-ﬂ—*r&%i’]iﬁﬁﬂﬂﬂfrﬁifﬁ?ﬁéﬂ%i’]{ﬁ)fﬂ LG
W EAE o AIRERABRI0NEERA Einsh > B R ETKR RO SDNEFRF
24/ N R 324RTE 0 IRA —R & -
Bl A 475 .40, 09e/ke weight) ¥ A Z Bk& B f1 43 2 T3 (n=8) -
AR EHATHRE— ﬁﬂﬁfr:aiﬂrr k2 BRIk SR AR o Bl e R A AT ] 4 Z BRI
g2k (a5 90/ B5)Aa e E 0 B EDCAARIZIE AN AT ELEAZIEB S
bk £Z2 M@ c ATEALAE 5% tté{ﬁ{iﬂ.Sﬂ—Z»*J\H?r, 4.5~6. 5/~ 8§, 24/ 8%,
24. 5~26/~8%, 28.5~30.5/\8F - SFR T IME o Bl BFER A K AT I9ME B L
By EAE o R ERAEM0/ 05 A B sh 0 EHFAETRFE AR
24/ NBEARIR BCERTE 0 RA KRB -
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B A DB E 4 B (0. 049g/kg welght):ﬁ/\zﬁlfuﬁ:@i]ﬁ itz T3 e
(n=8) - B A &A1 B — AT k& Z AR L SE LA 45 B Fo R H HIJ#*%‘J
48 2 Bk SR 3% (B R 000N 5 ) A8 Eb &% 0 3'$1Lﬁ-DC{ﬁ&1£9"§£ié’J*’*‘£ tb
Bz Byt E248 - AR ERE b 2ME 40 5~2/ 8%, 4,5-6. b/ 87, 24“
%, 24.5~26/ 8%, 28.5~30.5/18Ff » SR P MEF BB RFKAFIE
ALy EME o BIRERAFEONNSEAES, IS > B4R AETRFE O EF
B F 24 BRI SR sk1E 0 AR Rk Bdp o
B+ £ &-F(0.09g/kg weight) ¥ A IRE B 14532 T390 (n=8) -
R &Y R B A uﬁ,iﬂfaﬁzﬂfm&:ﬁ?ﬁ 2R 5 Fu B A OATIE ) 4 BRI
$a3 (a5 M0/ 0F)4atbd » B BDCEARALIZIH A A, THEZE S
(b2 - FRE A A & bb;ié.-_{“é»f-f—_ﬂ 5~2/N 85, 4.5~6.5/8F, 24/ 8%,
24. 5~26-#F, 28.5~30. 5/ 85 » %H-*r&%i‘]{"éﬁﬂl"]ﬂfrﬁ%.a%":fkﬁﬂ%iﬁﬁ#ﬁ 2o
B EE - BIRERAFRONEA BEMI > A ETKRFO D DEFRF
24/ NBFRRIRITERTE 0 IR R B -
B+ —: #A# & 4800 092/kg weight) ¥ AZ Bk &R 51 3832 F 353
B(n=4) - & A E&WaA7T *fﬁﬁ‘--—-*ﬂﬁfruﬂ,ﬁ‘ﬂfmﬁzﬂf{ He SR SE AR - B Av B R AT
ez PR SEE (0 )t o B EDCERIZIN AN B LA, =
A2 At £ A o pR2 75T A KA L6, 515, 24/NEE, 25-30.]
Hfr 488, 49~53/)8%F » B SR FH Ao Rl FERF KA FH AL £
o BN E AT E EYI 0 B A E TR B DNEF 0 F 244
H?‘r %30/ N5 & F A8 NEFAR R 4R 0 R Bap o

F— ~HPHIREKEERE > T-test& X

Time C0 Cl C2 C3 C4 Ch C6 &
2~30 0.0035 0.2600 0.0026 0.0107 0.2260 0.0204 0.1084 0.1525

minutes kX Xk X X

32~60 0.0104 0.1890 0.0001 0.0201 0.2843 0.0660 0.1768 0.1353
minutes X XXX X X

62~90 0.0123 0.2232 0.0033 0.0666 0.1192 0.0180 0.0441 0. 0082
minutes X XX X X X > & 4
02~120 0.0008 0.4630 0.0003 0.0361 0.2071 0.0192 0.0512 0.0292
minutes  ¥kk & & X X X > 4
122~150 0.0015 0.4312 0.0000 0.0312 0.2616 0.0313 0.0497 0.0108
minutes b & 4 XXk X X X X
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RYZBAHSFHEZBALENT b 24 52-30~0minutessF £ = 2% Lt
BB b ZE A T-testb #48 - % P<0. 1, *¥ P<0. 01, *%% P<0. 001
- “fFTEEYHREELENRRE » T-test& £

Time C( Cl C2 C3 C4 Co C6 CT
2~30  0.0098 0.0051 0.1427 0.4577 0.0009 0.0000 0.0044 0.1696

minutes XX XX XXXk XXX XX

32~60 0.0008 0.1830 0.1640 0.0035 0.4341 0.0001 0.0457 0.0703
minutes  ¥kX XX Xk X XX
62~90 0.0008 0.2637 0.1489 0.0022 0.3862 0.0001 0.0142 0.1220
minutes  ¥kX %k ¥k X

92~120 0.0001 0.0669 0.0541 0.0003 0.3090 0.0000 0.0378 0.1180
minutes XXX X X b $ & o b & & 4 X

122~150 0.0000 0.1115 6.0004 0.0000 0.1131 0.0002 0.2290 0.2547
minutes ¥k b & & < XXX XXk

AP ZEAZRFERZ B ELLAES A b 248 82-30~0ninutesiF £% = 3% b
B8 A b 2T T-testtb 848 - ¥ P<0. 1, *% P<O, 01, %%k P<0. 001

K= ~ 4 BHREIALELE - T-test& £

Time C0 L (2 C3 C4 Co C6 o
2~30  0.0876 0.3751 0.0345 0.0239 0.3571 0.3978 0.3423 0. 3898

minutes X X X

32~60 0.0426 0.3066 0.0050 0.0033 0.1715 0.4935 0.3230 0.3118
minutes X XX X*

62~90 0.0281 0.3163 0.0040 0.0045 0.1210 0.4878 0.4283 0.4347
minutes X XX XK

92~120 01296 0.1466 0.0121 0.0894 0.1856 0.3586 0.3515 0.4069
minutes X X

122~150 0. 0711 0.2420 0.0069 0,0277 0.1277 0.0272 0.0055 0.0380
minutes X XX X X XX X
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RPZEAHBFRZ R LENE ot £2E8-30~0mninutessF £ 2 3% % b
Be1A s A T-testib 848 - X P<0. 1, %% P<0. 01, %%k P<0. 001

AW >~ RHETHREAEME - T-testé X

Time C0 (1 CZ C3 C4 Ch C6 CT7
2~30  0.0222 0.0013 0.0948 0.2780 0.0181 0.0007 0.1310 0.3175

minutes X XX X X XXX
32~60 0. 0002 0.0350 0.000Z2 0.0020 0.2282 0.0381 0.3038 0.0458
minutes - X%k X XXX XX X X
62~90 0.0002 0.0607 0.0002 0.0015 0.1023 0.0607 0.3172 0.1343
minutes kXX X XX XX X
92~120 0.0000 0.0244 0.0000 0.0004 0.0990 0.1574 0.3967 0.3734
minutes  *%X X Xkk kX X
122~150 0. 0000 0. 1808 0.0001 0.0005 0.2951 0.1333 0.4096 0.4565
minutes k%X S & 4 XXk

RYZEAZFRZERLLAS Tt £2A8-30~0ninutestF £ 2 34k th
B8 A Htb =AM eyT-testtb &4d - ¥ P<0. 1, *% P<0. 01, **x P<Q. 001

£hE ~CORRYKEIBRYEE » T-test& £

Time CO Cl C2 C3 (4 Ca Co CT
2~30  0.0035 0.1659 0.0185 0.0189 0.0254 0.0000 0.0130 0.3332

minutes XX X X XX XXX X

32~60 0.0010 0,1770 0.0000 0,0001 0.4469 0.0009 0.2537 0.1465
minutes  ¥¥ kokk ¥kX Kk

62~90 0. 0005 0.3877 0.0000 0.0003 0.3908 0.0011 0.1127 0.2748
minutes XXX b @ ¢ XXX XX

92~120 0.0001 0.44b4 0.0003 0.0000 0.4092 0.0016 0.2781 0.1117
minutes XXX XXX X¥kX b & 4

122~150 0.0024 0.4979 0.0034 0.0000 0.0600 0.0001 0.1172 0.2434
ninutes XX XX XXX X XKk

RPZEAZFRZBELMAGE »th 24 8-30~0ninutesiF & 2 2% % b
B &8 nb ZEH e T-testb 84 « % P<0. 1, %% P<0. 01, %%k P<0. 001
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FN “RHEFHREBELEE > T-test& X
‘Time C0 Cl C2 C3 C4 C5 C6 C7

2~30  0.0204 0.3508 0.2135 0.1213 0.0515 0.0054 0.0666 0.0974

minutes ¥ X *X X X
32~60 0.0001 0.2544 0.0249 0.0007 0.2793 0.0232 0.1505 0.0477
minutes  ¥¥X % XXk % %
62~90 0.0002 0.2658 0.0081 0.0003 0.2731 0.0315 0.3067 0.0991
minutes %%k Kk kK X X
02~120 0.0008 0.0982 0.0115 0.0000 0.3317 0.0111 0.4722 0.1673
minutes  ¥XxX X X XXX X

122~150 0.0025 0.0635 0.0082 0.0008 0.0438 0.0004 0.2740 0.0560
minutes XX X XXk XkX% X XXX X

AP EAZEZEELEMEGE ot 28 -30~-0ninutesFHF L = 3%k Lt
BET B ot EAFAMYT-testtb 48 » ¥ P<). 1, *x P<0.01, *kxk
P<0. 001 |

2t “HIATROHKERALNHBE

&
bt

%4 T

B (MBS FBR | PR | B
CO - : - -

Cl | -
C2 t + 1 | ;
C3 [ 4 + } t +
C4 + + -
Co - - m - m -m - - m
(6 - - M - M - M
C7 ~ - M - - - -

I
i

s

THEAMMB B R ET-testb 848 /0. 158F » shes 8l 303 -
mX, Rk LS IR kAR A B d 0 MR R ik AEE o
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