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e I S “F % 04 Swan-Ganz HEVE

B
flm
ot
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=

s
gv
-
4
ST
»
afl
Rd
W
=

e
W
—4

A
ey
‘3\

N

NN p%%

T

T @ 56

SEnF M > RV EE N . F £ (ITBV: intrathoracic blood

VOlUIIlG)’ff'ﬂ"— # *h 55K (EVLW: extravascular lung water) » ITBV © 4%
PEHEM A AV LA AR~ LR FAR PR

(preload) sdp 1% 5 @ EVLW P 24% 0% 3R 7 i 8ok A ehE k0
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PP E RIS (T FARE A R L 2 TR
CEREE L TR e REE /T}DHI: EFon g ag
o T BHE > ErAML) v aAE A KB (pulse pressure) &

t

...,\\

ﬁ%‘iﬁ%"ﬁﬁJ PR ARt CELEICRAREE - PR

BAE RN EERRE > F3 BAST BY Wil s &AL

ﬁ}; FEIJR 2 :I’ﬂq‘.?_ (30) - (31)
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p 200697 4~ 3]2007=11"* HF » A9 Sjc g3 E«]%gé?g”'\ g
RF AR REAEIR B 4 E8U] R 20K 140K L T &
Prlo A AAFN AT RN H RN VAR N AT o AT
THF L RE IR - i B dos BIY R PRRID E - A
FL o HURRIER L B LA H AP LR DT ] A
T PIRAe T R R SRR A S B B
SRR B S VR R R S T R S RIRE L F L B R F o IR
ZEAY Aok d £ X EHERE e R LR R TR
o FORE S AVEIRAE S M Ee f R RS 2 Ry a
(¢ REF2ZANHF) > BFFWRAEY o PR IERIIFAFE P
%.mfﬁgﬁﬁuﬁﬁgﬁw,ﬁﬁi PR HBEETHRE ¥
Godrkom A RYPER R AR ERes R Y EE A ko om g el
P

ARG MAMEHRL R ¢ %128 B (Institutional Review

\\\xr

A 2R iR

Board s approval number: CMU96-234) > 7 & B¢

wpr o BRRAE X AT EG Y LBEMR L fa ]

o8 FHRRE

AR PR B PR S P ST A SPDS-2000%) 4k B
% %u(Pulse diagnosis system 2000 > PDS-2000) - & = & £ $MS Windows
98/XP % 4 (¥ w > P~k4F & (sampling rate) 5 100Hz - 2% & &
300mmHg s b » Gt S B~ % o RS ¢ SR ma T REPNINE R

FA 2L B WE TRD > 7 E3RBA o FE - ek 308
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F2 8 FHREAVEANGTHE
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PR R AR PR TR RYRA VRG> AR 28N
FlEr A -1 ER29FT 36 FRES TR A - X dESR T
I 40 FIE-FRAE-F O FEREPYISAKRE - REBEEF
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e & AR B

Gl r AT R B O NEIP B FRABRE S KA

g

el & o MR LR 1D 24818 B 4

BAR L RIFEEI T UM AR E RS s

BB MR EE S REEFAYT R

ey TR, TS B R F(RTER) T LM
HENE BPE R S SRS S B R A N = i ERLL
o RS ERGL 203 30mHg o RFFE L KDL Y ERIE
B B~ S RE T st XFF AH T B E %R (23C)
SApiTenpE R (B 6:30~9:30) X RE - ARBBIFEF- > @B

(ERSEHER RIS TE - A 2

Yo i BNk

PSD-2000 #% it & » 7 -t 4 2 B2 AT (e Bl 2 ) > B ELA) 3 7y
7 1000 £ F R Rt Tk gppe” Matlab6.5.17 (MATrix LABoratory,
Version 6.5.1)2. & ¥ # & #c# » &% * FFT(Fast Fourier Transform)
1DSP (Digital Signal Processing)# s » ¥ 12 il g #-2% 4 8 5 4F 2%
B2 4 7 o ST B E w5 A ehk BEdRE o AETF R kR e
Hede il > & 2= C0~C15 % 16 B39 » £ % & 14 UltraEdit-32 #c48
TS BE  AR A L RIRAR R 0 T R AR ETF 0
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AR e (4o BT)

£ BRFE o & - TR b L S AR A A AT o B
SRR EEARIENET > VY REAFRIE AR FIE? B2 #T1E
FEARE TR o @ F o\ E 2 E e I A 738 R (Unequal
interval time-varying prediction model) » I # * %=t/ B (power
law) » FEB 5 BF L RAFH IR T 7 Z o - BHELAF R TEE* D
p i i (Autoregressive) #i 3¢ fr%% WHENRFTY 0@ PrF At ens 47 &
v SAS 9.1 R TR o

L AT

bl . T . ~

2000 \ T T T T

1500

1000

Power

500

Frequency , Hz

CESEN PR TS B RV S M LR ER ) R £ ST T
P R TR RO AR A M ST B A TF S '
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Fr¥ B %

FIHFEF0e2 s F R L3 Er A0y #REHRIF 2 =
FragpAmyo6e 15l
6l A2 A o #7F X F,L&zk}ﬁ?#ii*v?‘f%— RGBT IEE 52,2
# (standard deviation» SD= 43.6) > # ? 4~ A% (% - *2)F 6= > 5§
AF120(% = 75100 > % 3%221) o IR Y fz?—‘F‘TIOfi ) '4*5?—}‘58?*‘10 F1Pe
=% 2o 32 A (CS» Caesarean section)§ § 4= » # 454 p &
4 & (NSD » Normal Spontaneous Delivery) o #5352 3548 & 3066. 72 5
(SD=+388.2) - # f p4xdk % - PP A » T35 &L :c¥ £ 5 121. 6% (SD=
128.9) < A B g iLd =2 F (No. 04) » AR 875 JE bk § o B2 dxdi
PN (REL ) BRI YT BPFREL S R

P A R IR R 2 R S - A AR 1T R
P2 R 1720 5 bR F W RN AR 29 0L o 2 18R 0 T e
5% - =(No. 01) &3 x4k % = A8 » 2773 ¢b > H oy 303k s -
B Wi~ AFTF o Tﬁﬁﬁlﬁ?\;ﬁi RZFEFRFFED R X#H2 R BPET#k
8=k 1|15 » FTALEEEAT 4 - o

Y
=1k X

4 18R R R S AT 0 T G

AP RS R o S A T A U A R AT o BT
B Ep A R R EAPEOT R R kg AR ZReR S ) E R
A ERGeR- ) BIGIE 0505102 24 5 #I(No. 10) » & < e -
Lo FRARBESRIH RS- XA NECn A FnBIEL
COR w2 sik AL S A s H U Rl A kdp3rel k2 BF 272
o AR A AR 2 B o T3900~C4 0 4p§ AT T OGS S B
s e bR E AR o AR AZ R BV RERM BRI ET

fl]ﬁ = o
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W | E® PR RpnA AMAPNE SUATHE MERC ACHE Bopy  pRgE 2ANE 245 5
(B (2#) (2) (2 %) IR NNV N CED
NoO1 | 31 174 2 91.0 103.0 1132  97.0 F 2658 38°  NSD
No.02 | 25 168 1 50.0 724 1448 670 M 2794 38" NSD
No.O3 | 20 156 2 57.0 702 1232 68.0 F 3092 40 NSD
No.04* | 26 158 2 52.0 508 1150 570 M 2650 36" cis
No.0O5 | 30 167 2 68.0 88.4 1300 840 M 4034 40 NSD
No.O6 | 20 157 2 51.0 63.6 1247 600 M 3276 39 NSD
No.07 | 33 162 2 53.0 662 1249 605 F 2820 37° cis
No.O8 | 28 168 1 70.0 850 1214 795 M 3350 38"  NSD
No.09 | 20 155 2 56.0 680 1214 620 M 3450 38" NSD
No.10 | 24 155 1 74.0 860 1162 772 M 3098 38"  NSD
No.t1 | 34 169 2 70.0 772 1103 720 M 3622 39" NSD
No.12 | 30 159 3 52.0 620 1192 574 M 3100 39" NSD
No13 | 25 160 1 53.0 650 1226  62.0 F 2532 39"  NSD
No.4 | 23 156 2 50.6 634 1253 595 F 3090 37" NSD
No.5 | 34 170 2 60.0 708 1180  65.0 F 3250 40 NSD
No.16 | 28 160 1 67.0 772 1152 710 F 2725 37* C/S
NoA7 | 31 162 1 51.0 656 1286  61.0 F 2730 39"  NSD
No.18 | 36 157 3 61.8 710 1149 645 M 2930 37° c/S

oo, X AAFTH BN A", B ERE e BREF o - HERL . (FHAAPHE A HATHEL )2 WA T HEXI00%-
a2t u) F-female, ~ 5 M-male, § - # & = ;% :C/S-Caesarean section, 2% 2 ; NSD- Normal spontaneous delivery, p X & -
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No04 = 9+ 12+ 16+ 20+ [22¢ 27+ 29+ EEEMINEEIETEN 26
wos B 1 l6n “20+ | 28 | EECHIFTEETEETEETEETEETE ;¢
NUCRICORNIRE LR (8 I ER R 30+ | 32+ | 34+ | 36+ | 37+ | 38+ | 39+ BERM
No07 = 8+ 12+ 16+ 8k i20s f22¢ 24 28+ ECHETEETEETEECE ¢
Noos 13+ [z 2k+ 28+ EECEETEIETNETE 2
No09 16+ 19+ 23+ 25+ 27+ 20+ EECEINECHINETE 2@
AGHCINR S U P 30+ | 32+ | 34+ | 35+ | 36+ | 37+ | 38+ EEA
Nott 7+ | 11+ 15+ S7esioae (8 EECEINETHIETHIETE ¢
No12 | 9+ 12+ 16+ 20k F2se 27 EETCEINEETRINECCIETTN 26
No13 11+ 13+ 15+ D7 (19 25+ 27+ 20+ EECHINECE 2
Noi4 = 8+ | 10+ 14+ (a8 25 27+ BECSINECE 20
No15 | 8+ | 12+ 16+ F24s a6 EEVEIIEDSIECHIETEETEETE ¢
No16 10+ 14+ [18k 22+ [ 26+ EECEINECSINETHINETE 2 ¢
NoA7 | 11+ 13+ 15+ EHGREEses ore IETEIETHIETHIFTEETE ¢

§

No.18 = 13+

LI RSRRLLPARY [ FRIN- B
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- = = 7 T = = A ,L R 4

CO 17882 13754 1464.1 915.5 3680.1 1017.7 2528.1 2043.2 1935.5 2668.1 2170.1
Cl 1163.1 893.0 778.6 5444 17673 5385 1436.8 1498.8 9952 1704.3 1048.5
C2 783.1 4216 323.1 2572 9754 327.0 9357 6624 4403 738.8 388.0
C3 417 3622 2645 2081 7986 2168 6796 5266 4109 6127 4053
C4 4815 1917 170.1 126.0 4789 1487 4350 2962 20698 417.0 369.7
C5 2365 100.1 744 83.1  262.8 87.3  246.5 849 1129 1430 1674
C6 129.1 47.0 75.0 764  153.6 82.9  203.2 76.2 53.7 68.7 83.2
C7 757 541 618 353 1449 883 1558 534 284 389 816
C8 91.6 34.1 375 308 124.8 349 145.0 32.7 244 204 63.5
Co 69.6 32.6 35.1 220 86.7 38.6  134.8 36.5 22.3 29.0 36.5
C10 62.4 31.5 323 248 99.0 38.8  103.5 31.9 18.9 22.3 45.7
C11 471 231 360 173 710 278 1065 319 167 194 365
Cil12 51.1 27.8 259 17.2 79.2 34.6 91.3 25.5 18.3 18.0 28.1
C13 49.3 26.5 26,5  12.0 69.5 30.0 98.0 24.1 13.6 16.3 33.5
Cl14 44.5 23.6 245 14.0 61.7 18.8 4.4 21.2 11.1 19.8 26.7
C15 45.1 227 18.7 4 TQ¢f 46.6 20.4 T2 23.9 11.2 16.8 21.4

Z = > No. 102324 5 4 0 o 475 PR HRITE L R4niRl £

40000 | % -

35000 |\ -

30000 |\ =
25000 ¥\ P

20000 | ANK o

1500.0 | = \8 o

1000.0 S\\ B

b\ — T

500.0 ~= ;
0.0 | | | JU

o 2 4 C6 8 cl0 cln cl G

4{

Bl= o No.10}%€$‘ﬁ b HEfEg - PR AHKES R4PE E 0 CO~C15

A EH E AR R B RS AR AP SRR A SR
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% - = = T 7 = = A 4 L L
CO 323 375 425 382 413 370 339 374 442 40.7 434
Ci1 210 244 226 227 199 196 193 274 227 260 209
c2 141 115 94 107 110 119 126 121 100 11.3 7.8
C3 76 99 17 &7 90 79 9.1 96 94 93 8.1
C4 87 52 49 53 54 54 58 54 62 64 14
C5 43 27 22 35 30 32 33 1.6 26 22 33
Cc6 23 1.3 22 32 1.7 30 27 1.4 1.2 1.0 1.7
C7 14 1.5 1.8 1.5 1.6 32 21 1.0 06 06 1.6
cs 1.7 09 1.1 1.3 1.4 1.3 19 06 06 03 1.3
co 13 09 1.0 09 1.0 1.4 1.8 07 05 04 07
Ccio0 1.1 09 09 1.0 1.1 1.4 14 06 04 03 09
Ci1 09 06 1.0 07 08 1.0 14 06 04 03 07
ci2 09 08 08 07 09 1.3 1.2 05 04 03 06
ci3 09 07 08 05 08 Tk 13 04 03 02 07
ci4 08 06 07 06 07 07 1.0 04 03 03 05
Cis5 08 06 05 04 05 07 1.0 04 03 03 04
2w o NoAOK B4 5 bl > FIA R — o] 75 R 2 L3k | A (%) E
A L CO~CIS it Rl £ B qv o » + 5 ESFARIEE > 5 HAp "ffﬁ #100% -

@) IS
50.0 B
450 -
400 s =
35.0 IR
30,0 o
25.0 -
200 o
15.0 o
10.0 —
8 8 L ‘\\{%«"‘é’%E‘E‘EEE*E S Ju

co C2 C4 Co6 C8 C10 Cl12 Cl4 G j

Bl= 0 INOAOK 34 4 b » Bl 3 & £ 3R cPip $F 4 4 (%) o SEMT P L B 3
A BE T EERPEEL  SRAE R R ERE A
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e &g 2L FERF R A 78R 55N (Unequal interval
time-varying prediction model) » % %=t /% R (power law) f&4 47
ERF AR E R PR R R R D AFL A2 BT
BEIEETC0~Cl~C2~C3~CAcgik » € TR 4em B3 > 4ok T
Brdo o FIRiS o 2 shk 2 BelE ) o gt e g PR RO

s

2 3t 54 C0~C10:

=+ Estimate S.E. P value
Co(s) 59.4 6.5 <0.00001
C1(*¥) 453 4.0 <0.00001
C2("#*) 20.9 2.5 <0.00001
C3(%) 12.0 1.3 <0.00001
C4(%%-) 55 1.2 <0.00001
C5(%) 1.8 1.0 0.0651
C6(*:) 0.7 0.5 0.1633
C7(% %) 0.5 0.4 0.2004
C8(+ %) 0.3 0.4 0.4769
Co(z &) 0.4 0.3 0.1287
C10('} %) 0.4 0.2 0.0596

-+
~ 1

e

, N E L Ak > Cnit & BniFl R ApRR 2 R
a=0. 001 ¥ £ & ¥ % & - S.E.: standard error -

++ Estimate S.E. P value
Co(ws) 44.8 5.8 <0.00001
C1(*) 34.2 4.3 <0.00001
C2(%) 14.7 2.7 <0.00001
C3(%) 8.7 1.8 <0.00001
C4(*%-) 3.6 1.4 0.0100
C5(%) 1.1 0.8 0.1958
C6(*%) 0.2 0.8 0.8181
C7("% %) 0.3 0.4 0.5004
C8(+ %) 0.2 0.3 0.4896
Co(z &) 0.2 0.2 0.4157
C10(-| %) 0.4 0.2 0.1181

22, A LL e oCnitd ¥ a=0.00lFEREF LA
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Uz E L BMGRT RS - S R AR5

Cn = Bn x T(weeks) + Bo (# ¢ B 5 #E - Intercept)
L ECOMMk L6 CO= 594 x T(ix#)+ By (Bo=1047.1)

¥ - ¥ CO= 594 x1+1047.1=1106.5

E < CO= 594 x2+1047.1=1165.9

%= % CO= 594 x3+1047.1=1225.3

.......... 14 ll'L ﬁﬁiﬁ_ ° ‘:J BOV d ¢L¢FJ. MT]—# ’ :Hi I‘J“f/\

A) 0 ETFREM G SRR FRCRRE ALINF -
AL B AP A 0 P0.001F & &Keh AP
e % EF o

Vb B WL RS R B AR A A R AT R R
YR AT R BB(eE R FICLIZ (e Bl S K R34k
CO~CL0) = i g Am b ERIB PR 1§ & RARDL 7 £ o CLi & sk o
e A0t (%) € F R & S 4 (P<0.001) » @ C4 ~C5~C6~CT~C9~C10

G A enih G S AT R R0 (PO, 001) 5 B RIB A% 02 ~ C3ek ik iE
'rzi;ﬁ»ézmmwvmﬂ' w@%ﬁet%oaiicwz e 2 £ 00
PIF i R &(P0.05) 5 2<C107 & % <% (P<0.001) » - £ Cl0% %

7 P AE(P0. 05) o (dodk = ~ % )
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=+ (%) Estimate S.E. P value

Co(+) 0.0006 0.0003 0.0762
C1(*+) 0.0012 0.0002 <0.00001
Cc2(#) 0.0003 0.0002 0.0632
C3(%) 0.0001 0.0001 0.5212
C4(%-) -0.0004 0.0001 0.0001
C5("#*) -0.0004 0.0001 0.0001
C6(*&) -0.0003 0.0001 <0.00001
C7(% %) -0.0002 0.0000 <0.00001
C8(+ %) -0.0001 0.0000 <0.00001
Co(=z &) -0.0001 0.0000 <0.00001
C10(-| %) -0.0001 0.0000 <0.00001

o= o R A (Y)E T 2 %A o Cnit & Sngi L 2

Appe 2 %% > a=0. 001 % &g ¥ R, & > S.E.: standard error -

+ * (%) Estimate S.E. P value
Co(w) 0.0009 0.0003 0.0058
Cl1(%¥) 0.0012 0.0003 0.0001
C2(%) -0.0002 0.0002 0.1204
C3(%) 0.0000 0.0001 0.9473
Ca(7-) -0.0005 0.0001 0.0001
C5(% ) -0.0004 0.0001 0.0008
C6(*%) -0.0003 0.0001 0.0001
C7(% %) -0.0002 0.0000 0.0002
C8(+ %) -0.0001 0.0000 <.00001
Co(=z &) -0.0001 0.0000 0.0001
C10(-] %) -0.0001 0.0000 0.0345

FoN o T 2V (%)E T 2 R 0 Cnit & FnzEA

iP5 a=0. 001 P Bg ¥ & & -
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AR S R AT H T S B RALE & e AER(E - )

BERAF(F e VRO FIAT AR IR AT ELRE 7% o1

AT AT ERME o A F120% F 8 120% 0T LT A ey AR
ERGATELIBE?2YZ CMTBNRA R RPN ERIRFAT

BAR?2F e > Je BOME X i 430002 5 230002 5

TR AR LR AT RLE RS ANLAE | (PEAL
<0.001)

Mot A2z w2 SRR B AL 2 ELWAREE
Bt m Al T test k> M2 L2 - g (ClHZLE L
TR EMP.05) > BEAeT AL T oem 2 FEA 0 AC2-C4~CH =
BrRIBET T o Hu ARG R 2T test R T~ RHEF

4o e L AT

-
e

L&

(m\:\-

i+ Mean P value
Co(x) -166.00 0.2321
CI(»™) -254 .44 0.0389
C2(#) -166.84 0.0845
C3(%) -71.59 0.1354
C4(%%-) -34.33 0.4842
C5(%%) -37.70 0.2482
Cc6(*%) -25.65 0.2690
C7(% %) -10.38 0.3788
C8(+ %) -6.18 0.5299
Co(z &) -10.16 0.2491
C10(-) %) -8.54 0.2099

4 0 224 A0 F (P E B2 T-testie T

Cnit £ ¥nitt > a=0. 00 L F L & -
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A

4T

[

+ * Mean P value
CO(w) 195.00 0.4351
C1("+) 90.79 0.6083
C2(%) -80.07 0.5585
C3(%) 4426 0.4627
C4(%%-) -44 17 0.4426
C5(%) -46.80 0.2497
C6(*%) 3.80 0.8804
C7(3 %) 7.48 0.6187
C8(+ %) 4.01 0.7131
Co(=z &) 4.21 0.6304
c10(, 1 %) 3.29 0.6744

Lo 42 AWEZ A HPIE E2 T-testie >
' Cnit & Fnidk 0 0=0. 0bFFEHF R & ©

%%”B”4ﬁO®D**ﬁ4ﬁ@$ﬁﬁ é%f@wﬁuéi
ﬁﬁéJi”ﬂkﬁa%ﬂ’?ﬂPmmﬁTt%Hﬁi’

A
R

+
z\,._L,_ b"a

L¢3 F

AL -

=+ Mean P value
CO(ws) 611.79 0.0545
Cl1(%#) 19.33 0.9462
C2(%) -132.33 0.5618
C3(%) -47.73 0.6773
C4(%-) -41.16 0.7331
C5(%) -66.99 0.3931
C6(*%) -25.06 0.4222
C7(% %) -8.20 0.7764
C8(+* %) 3.98 0.8697
Co(=z &) -12.05 0.5719
C10(- %) -7.39 0.6532

Ft- 0 ZFPRABIEA N HEFHRIE EL

Paired-T# %_> Cn¥ & % nik ik » a=0. 00 %3t &
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++ Mean P value

CO() -59.85 0.9224
C1(3%) 70.34 0.8723
C2(%) 116.86 0.7289
C3(%) 81.32 0.5817
Ca(") 14.27 0.9196
C5(%) -23.05 0.8155
C6(*%) 42.75 0.4920
CT(% %) 29.24 0.4264
C8(+ %) 11.29 0.6753
Co(z &) 14.54 0.4987
C10(-| %) 4.90 0.8001
Fho 0 L L RABIEA DS 0 AE R B2

Paired-T# %_> Cn* % #nitd » a=0. 00 %3t 3 & -
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PSR R B 35 MRS o 30% TR & 25% R & 3.5 %
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ik 95% 1 o A CO-CAY G FEH P 85-90% > EARE T A o
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FANERI G RAS TE T TSR A R A
T BEFAV R TR GBI AU ] e gk oo L
M 100() ~ C2(F) ~ C3(H) 1 & L LCI0CH ) & A end 5
AR IMF L AR A0 PR ALHFR R R T
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Abstract
Wang, W.K. and his group had built up a physical model to simulate
circulatory system. Then he developed “Organs resonance” theory, which the
frequency spectrum analysis of radial artery can be response to internal conditions.
Serial studies demonstrate that the pulse frequency spectrum analysis and
resonance theory can support traditional Chinese medicine (TCM ) for basic
physiologic theory.

As we know, major alternations in maternal anatomy and physiology are
required for a successful pregnancy. This study is the first time to read the
women’s pulse spectra completely since first trimester to postpartum during their
pregnancy. The pulse-reading system used in this study is PDS-2000 produced by
Skylark Device & System Co. The measured pulse spectra were calculated through
fast Fourier transform program to generate frequency spectra. Eighteen subjects
were who are patient of the gynecology department of the Chinese Medicine
University Hospital involved in this investigation. We measured the patients’
bilateral radial arteries pulse spectra in different stages of their pregnancy and
within one month after delivery to compare the variation during the study period.

The statistics results of original data revealed the intensity of primary(CO, as
heart system), 1¥(C1, as liver system), 2"(C2, as kidney system) and 3"(C3, as
spleen system) harmonics are increasing significantly before delivery. They also
have linear relationship within the time. But the statistics results based on spectra
percentage shown that bilateral 1*(C1) and left 10™(C10, as intestinal system)
harmonics were increased significantly and 4™(C4, as lung system), 5™(C5, as
stomach system), 6"(C8, as gallbladder system), 7"(C7, bladder system) and
9™(C9, san-jiao system) decreased significantly.

This study results indicated that pulse harmonic spectra analysis can reflect
internal change objectively on harmonics variation during pregnancy. If we can
conduct a further study for collecting more comprehensive pulse data, it would be
helpful perform pulse diagnosis with computer.

Keyword: resonance, pulse, frequency spectrum, pregnancy
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