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[ Abstract]  Objective To report a simple formula to estimate phosphate removal by
standard four-hour hemodialysis in Chinese patients. ~Methods A total of 165 MHD patients in
Huashan Hospital were enrolled. Effluent dialysate samples were collected during treatment to
estimate the total amount of phosphate removal. Pre-dialysis levels of serum phosphate, potassium
(K*), hematocrit(Hct), parathyroid hormone(iPTH), carbon dioxide combining power(CO,CP), alkaline
phosphatase  (AKP), Kt/V, and ultrafiltration volume, age, gender, dry body weight, blood flow,
phosphate clearance of dialyser, phosphate concentration of dialysate at 60 min after the start of
HD were obtained. 80% observations were randomly selected for formula building by backward
stepwise and the remaining 20% observations were used to validate the formula. Results The
formula was described as Tpo4=88.6xCq—0.03 xAge +1.07 xGender +0.06 xClearance —4.59, where
Cgq was phosphate concentration in dialysate measured 60 min into HD and Clearance was the
phosphate clearance of dialyser. Formula validation further suggested good predictive ability.
Conclusion  This study derives an approach to quantify phosphate removal by a simple formula,
which will be helpful for clinicians to treat patient individually.

[Key words] Hemodialysis;  Phosphorus;  Formula;  Individual therapy

DOI:10.3760/cma.j.issn.1001-7097.2012.09.002

BAWH . BT A KRR (037)

Y BT - 200040 1A, 52 FLIRC A7 B I 48 1 B e W A RE (R A G 20 T R A ) RS A% T R ), B
TOCHRLL T ) B BRS: Rl R B Geit 2 b a5 (BB R B8 %)

WAEVES : 55, Email ¢ chenjing_1998@yahoo.com.cn



<674+ rPAE 4R 2012 4E 9 J145 28 545 9 ] Chin J Nephrol, September 2012, Vol. 28. No.9

e AR LR 2 2 5 P I VA M (UL ) BB i
OB I RAEZ — , TGt &k E AR e K R E
FH R R & 50%" 2, 1% s
B F IR 5 AT B TS bR KBS A A A
B, # 3 7 Ag ik BI1 Ak 2 R A1 s IR 1
AR IR AR R ] DL ] SRR Hd i
AR, A R 4E A I 25 ASCR B 24 SCk
iy 12 30 B, T — W R I 3 R 0 T IR W ) R
[ AR 18 S 700~1000 mg*l,  [E 4NA 25 % B T
ARG R BN e RS HARRE L, H
T BN GENTAL M AR S SRR SR
AN TRIHE DAE L 4t (6 . N T il i
BT B R B8 3 B R o A 5 A e T — vk
ORI W PR 0 B, BAEHE S 5 nl AT 1Y i
HBRA I, I IRAT R 16 T7 B2 LA .

MEREF*

1R 28 %6 5« 16 BUAE 11 B g I 8 v A v o0 4
FRPE L% B E 165 B, Ak S5 (1) 4 20~80
2 () EFpPE Mg 3 A UL B 3, Bk
4 h; ()ETERE, T EMF M EFAR I
gy e KO AR 5 5 (4) | I ABESR, I
EAERES. BT RAMEEDI 1.2
m® B S H A JE B 9% 1.3 m? i 52 3% By 4
IR A IR BT, EAT G 500 ml/min, 1T
# 180~300 ml/min,

2. KA BERRE 2 WENIRIT M
[E) WAC 4 I A A A 000 375 i O Al L ol A A m
4 1 (COLCP) AR 5% B 2 (iPTH) | Bk 1k % 12 1
(AKP) . 2140 0 Fb 25 (Het ) | JR 35 B4 2 (Ku/v)
75 A W PP AR B 3 BT R R R0 0 A A A
JF 4 J5 5.15.30.45.60.75.90.105 120,150,
180,210 J% 240 min, Jc 5% 8 #H  K M8 & | IR
TR T P A R R AT A X ) T R R
(A7 RAEHE 37 B % 76 109 344 200 ml/min,
75 MW R A 500 ml/min &5 18 R 6 09 3 B
) o LA ARAR IR 2 2 N R O 1R AR 4

3. K k. MR L MR R O Het P TR
FE VAKP COCP DL K375 B ¥ ol Wk J32 () 60 0 76 1 3
ARG IAHEA T ( H AR Hitachi 7600) . Ifil iPTH %
Fofe 2 &tk kW (€ E Santa Cruz
Biotechnology ) »

4. BHHRBE S EMAMAE . BEHEREDN

G bR TE IV A BT A 375 BT VMR FRL S 3 A B VR B 1Y
PR, WF—WIME FE 7 120 LBk,
WCAR 4 BB A WA T SR IR B X DA R, A ke
AW ST e 34 1 1M 325 R R FH 2 m0E AT COR A
T 2 T 375 A IO Y Tt AR R 3 A A YR A B 1 7 £k
M2k, THEZ 2 Ak bR il Y il 4T T AR
(AUC)YE Ry SOWETE B B i A B8 o K i Ze bl Ak A
S WGE AT AR R BT 500 ml/minx
() ) , oK il 2 5 A AR il B Y DB 23 31 12 B8
B, UASIE RGN X (Si4So+- - +S)PE & T
TR o [ IF SR S8 — U B Y L B RO,
R BEE PR S (H . R Pearson #H ¢ R EUR IE
PAGE S BIMER R R, KT 0.95 Izl
D7 I HERR AT AT o

5. BRI R AKX E S SRAE . B35
7 A BEAILEL, B9 A5 10 SRR N 1 AN BEBLEL , H IR
BEBLEOR /XS i sk AT HE P, BUET 80% 1 Ry 24 X
AL LIS 20%E N AR EIESE . AR
% 5 iR UL R T AR 50 % , IF A Bland- Altman
N ACHIAE 5 552 PR & (B AT — SR 5

6. Giit 2 Ab B SR ] SAS 9.1.3 F STATA
10.0 et Blis HEAT ST e kb B, 3 0
BERH ¥ £sRoR, o RRVERCR A 40 Ak
VIS F R Y ¢ R g, PR 1t 22 ] 9 56 &R
Pearson AH ¢ R EH1T 4017 o

e R

1 —Bge k. 165 BIAERBRET, Bk
P =88:77, F- 4 (62.2+12.2) %, -2 Tk
iR (56.4+10.7) kgo J & DA & 1 B /N Bk
P R RT3 I BEE S (1.6120.49) mmol/L.
i FH AN [R) 325 r 1 1 1 AL 28 3 () ) — 1 O I A=
fbAEPRb £ R LG22 X, W 1,

2. BN BRBE ST E O I ST BEAL
TR 34 f51) 838 I R B2 kL Sk 0B 2 i oy 16018,
SEXAERY R (64.6+12.5) %, B TIRERE A
(55.6+9.3) kg, JEBXAE 55 2 A5 1 LL ] R 28:
6, 24 1L i 3 4 (235.0+23.4) ml/min, F3 Ki/V
H1.44+0.31, BRHIFHMBEE S (1.61£0.49)
mmol/L, *F- ¥ Ifil iPTH 7 (263.0+364.8) ng/L. il
I W BT A BT T S AT B A S R RS PR
CBE TR B AR FL) #(19.327.1) mmol ., LLE
BT B[] SRy 8 A B, DAAS [5] SR A B[] 25 A 02 ¥ v



AR Ze s 2012 4F 9 55 28 %5 9 W] Chin J Nephrol, September 2012, Vol. 28, No.9

<675

F 1165 i iF B I R BT R (& +s)
WA 422 (n=165) R IFE AT (n=107) ity 12 B2 375 BT (n=58) P A
PN %) 88:77 55:52 33:25 0.50
AR (%) 62.17+12.21 61.62+12.75 63.17+11.18 0.44
T 5 5 (k) 56.46+10.74 56.27+10.60 56.81+11.08 0.76
BT (4F) 6.40+4.47 6.72+4.33 5.85+4.70 0.27
J5L K9 (%)
(E2ER = 49.30% 53.20% 42.30% 0.21
DR ' e 12.50% 12.00% 13.50% 0.79
e I 14.60% 13.00% 17.30% 0.49
o 23.60% 21.70% 26.90% 0.48
75 T 78 % 5 14 T B 2R (ml/min) 148.49+12.93 139 160 -
8 8 A (ml) 2562.24+1014.45 2558.41+979.54 2569.29+1084.67 0.95
Ifi %% 3 (ml/min) 238.62+23.47 240.37+25.88 235.22+17.60 0.14
Kt/V 1.44£0.27 1.42+0.31 1.48+0.20 0.15
FEHT 4 h B PR & (ml/4 h) 17.68+51.26 15.33+38.44 22.11+69.43 0.50
Ser(jpmol/L) 915.47£219.56 928.08+212.74 892.02+231.79 0.58
MM (g/L) 39.51+2.64 39.75+2.40 39.05+3.00 0.13
B H(g/L) 70.99+5.62 70.42+5.76 72.01%5.25 0.08
Het (%) 0.335+0.042 0.331£0.042 0.341£0.041 0.13
I 2176 M (g/L) 110.10+13.78 109.66+13.99 111.91+13.47 0.58
1fil. CO,CP(mmol/L) 22.55+2.70 22.76+2.63 22.18+2.81 0.18
1% (mmol /1) 2.24+0.27 2.25+0.27 2.24£0.27 0.79
1l #% (mmol /1) 1.63+0.48 1.66+0.51 1.55+0.39 0.11
18 (mmol /1) 4.90+0.87 4.97+0.96 4.77+0.65 0.12
1l AKP(U/L) 94.32+76.17 84.55+45.06 113.14+112.67 0.08
1fil iPTH (ng/L) 262.19+313.68 242.23+297.93 298.32:+340.05 0.28
BBt I3 S N A o, 225 25 A I R v e ik 32 7 A ity 3. B 4 hIE T BRBETH S AR ST

2k, WA 1. MR AUC TT3 BB TS B A0 ¥ A6 5
{E7(18.8+6.5) mmol,

34 ) 5B E AUC Al 53 5 B0 5 B 1 B0 19 1L
SE LKA 2, E Pearson 2500 0.97, 3~ F) H
AUC 5 il R 5 S (AR B30T, AT DA TE AR A
FEHE BT BR B S E M BRI ik

0.30 =
025 |

0.20 ke
0.15 g T
010 | "

0.05 : y | e [

375 M7 1 TR e JEE (mmol /1)
|
L}
|'

0

A 8] (min )

e Sn ARRE 0 MHIE TR, ] : Sy=(0.134+0.142) mmol/Lx500

(ml/min)x30(min)x0.5; X (Si+S,++++ +Sp) 14 e {28~ 1 FL
1 34 {91 58 2% I 18] i 25 A R ol ok 2 28 A

0 1.5 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240

T R W 165 91 1L 35 B B IR IT B BT A
BRI TAERE K, FrUABESE R AUC 1E
Shy R Y R A L, LI 3 45 R R Br A il R
BE (n=165) BT 2 Wl h vk AR ki 26 5 ik
34 151375 B I Y Bl vk R A0 Al B AR, B UK I IR
7 ST R - AR S 2 (21.6£7.8) mmol , i

A
O

1r=097,P<0.01

IS

o
I
-

35

[N RN
wn O
1
L]
#
L |
&

3
(=)
i
t’i
i

154 k]

_
v o

1
&

F WG PRE (mmol/L)

(=]

0 5 10 15 20 25 30 35 40 45
AUC A5 2005 B (H (mmol /L)

B2 gk T BT B A R S B SR PR R A

s (n=34)



4@7

<676+ rpAE B2 A 2012 4F 9 H S 28 4545 9 3] Chin J Nephrol. September 2012, Vol. 28, No.9
045 ~ 4 - x+2
= 040 -f = o
50 il 2
g 0.35 =
E 0.30 = é 0 = o
=025 Z 10 W90 30 wdd 50
R® | - = £, . o
,g 0.20 . = = T
= 0.15 | - Z - ; ~
J'g 0.10 .- 2 @ x—-2s
= 0.05 W S ——— }
8, — : - S CHUAE 5 0 R {E ) (mmol /L)

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 2
B 1] (min )
3165 {9 i35 25 1) I s AT K Wl vk A Ak

BrJE 55 1.2.3.4 /NE 43 50 B (34.8+4.3)% .
(25.1£2.0)%.(21.0£2.5)% ¢ (19.2£3.3) %1 &
B B, MU S A i Bt 4 L AUC Al
R S EAE N AR, BT RS e R A A
i A &, R A IR v X AR R TR . AT
BAS R Co: 5 60 438 1Y 3% BT P W Wk Ak B
(mmol/L) ; Gender: PE 5 (B VE 1; &M 0) 5 Age: 4F
1% (% );Clearance: M7 # X5 8% (1777 B 2 (ml/min )
B BB R A (o) BT A S

Tpos=88.6xCgr—0.03xAge+1.07xGender+0.06 x
Clearance—4.59

%253 Root MSE 4 2.09, #IAEEE (RN
0.93, #RAXIABE: . AW AR UEL4 %1
P 4 K T0I B 0 B i S S PR A (R R R
T AR AAE ) A Pk D B — Bk e b . A5 SR
7 SRR B 2 8] 1) 56 22 R SE PR =1.03 %
HWMAE+0.38, R?=0.94, W& T, WHE 4,
Bland-Altman J7 %565 0F B, FRZEFEARDAMLE 4
mmol AN, #&/8 A IERUR . LK 5.

45 | Y=1.03X+0.38

40
354 R?=0.94 »

[ §
30 ¥
254 *"
20 -
15+ -
10
5 =
0

5 AE (mmol /1)

7

5

s

0 10 20 30 40
N A FMAE ( mmol /1)
B4 U0 e A il I B ek T D0 A5 S B St {1 A

W (n=32)
T+ ®

TS B S 14 e A e TS R o R W IO AE
VD — A~ 57 1) 8 6 TR 38 BRI i) B

25 240

T TIN5 00 Y 22 (AR 0 A FE 4 mmol DL
5 RIS UE B BR 1Y Bland - Altman & (n=32)

P o B AL 1 BT 36 T A R E AT HR E  Z F
IR B B AR TS B BRI SE R & AT
Wl 2 24 45 M i 38 RR 2 I S A 1 SR BRI T 2
— A TH AR B U A HE L B Y B R T B TG
PRAE SR LG WIG YT, R AR s il 0 1 & A=

Gutzwiller %5188 7E 18 {41 155 18 o 155 A7 AR &
T a2 :M (PO4pred ) =0.1t =17 +50¢
(ds60)+11¢(b60 ), H:H M (PO4pred ) — K& #T
W5 R a0 i B i (mmol),t 2 38 #r B (8] (min),
c(ds60)5 ¢(b60) 55l R BT HEAT 2 1 h B )5
BT IE W e B (mmol/L) 5 M A% ¢ & (mmol/L) o
Gotch S51°p\ 23 {1 iy 3 fi a5 Afr B A R VA D) —
5 2 N A JdiPT=({1-a (1-exp[-B (Kt/ViP)])} CoiP
(Kpr) (1) (N)/7, HH a=1-CtiP/CoiP, B ={-In[1-
(1-nTACy/a) ]}/ (Kpp t/ViP),nTAC, =1 -0.44 (1-
exp[-1.279 (Kt/Vip)]) o JdiPT “h— % Mt i B 11
W (mmol ), Kt/ViP 35 A1 £ XF 8 09 315 B 48
B0 MIBHTETIE] (h),N AR E BN B, CoiP
Sk 375 5 L 6 JE (mmol /L) , CuiP 45 4 Kpwip t/ViP
b T 2.5~3.5 0 [ Y I % BE (mmol/L) , nTACip
6 175 B 2k T v SF- 57 B [R) ol v B O A I ol vk
JE F AR, KpwiP $5 385 A1 25 X3 1L (R 375 B 2R (L/h) o

AH B sk 6 2 8 1 2, AR =i KA R AN
e R 558 5 FF Jé o AR LG UL AR S
HMAR TR, IF BRI T 4% 1 36k 7 o B UESh
R KA FIAE 5 S PR e T3 Hz i, Hk 228
N R I AR ] 8 32 1 9 TR 0 B 2% 2N 20 AR T 1 T
MEE T .

A RAAEASXET WL RPHUAT EZL
Fr i IR, B T R A 2 o4 30 1 ol B BT VR
BV A, A 5 R U8 | I g | TR TR M
S ARWS L BT AR B SGOE T AT L COCP
PTH \AKP .Het . Kt/V SF48 45 o 75 52 0 B 85 BR 19 45



AL B2 AE 2012 4E 9 HEE 28 %55 9 ] Chin J Nephrol, September 2012, Vol. 28, No.9 ~ 677

TR 2 [ A 28 ik 36 A7 A IR | 7 AT R i
R BT[] L0 PTH 7K A 7 X (il g ) 5 w6
T B 5 OE OB T Het AR 4E4E 2 D fd
TS T B R S S S R R | % R L I
Ku/V 8 118 £ D)5 s o 12 I I Sl R 105181 A ol
S8 RN 60 min B 375 AT P VAL Ml vl R 2 UM
R FEBNER, BFEER . M. BT
Rl R S R VS i N = W = v 1B 1 1
PTH .K* AKP . Het \Kt/V K IfiL 7 5 #3855 3 00
TN T o AT 60 min 375 A R MR VR E B 2
52 R - 1] B8 -5 37 i v B A O, L nT R S
T 375 BT RS 0 £ 5/ 0 8 A DG, L Al P 3 RS
W T IR RASE /N TR, TEENT AR,
WHERABEE B T I ek oo &R | R i
FrigBEE A T mc R ™, AR EOR , 21
SUAR G BRI , B DA 4 0 Hp B A I /D, T R
TR T 5 Mk A R A EOR T RE S B
TR BT B A R, R 3 B A A v A1 2 R T
2 K B AT R X I Y B R 37 BT A I
R BT RL LR S 255 S ) BRI 3 i #5 X6F
I )37 B B, I BT R i 15 R . AR
Wil 5 I 1 48 K, T BB I v v Ak L R R
JNGT ) A N E 0, LR R B R T A A
BERY, HE DU RT B 5 A YR B 5 A8 3 U o 2 T Y 22
PR R DL s HAE A G [RIEE, A58 K s
I 25 i 14 PR 58 A 1 i i 4 9 B, 0T BB S AR IE Y
) COCP [ 25 BEANE A, AN A2 DL i 8 19 75 B i
Ao AN AR MHD B8 35 {1 3
EGEE BN, B 500 ml/min, Il
T 180~300 ml/min , 75 {if Ifil #% 0.65~2.81 mmol/L,
HEAHT AL MR B EAR, HEES
B AT AR AT, ML % 200~300 ml/min. #7E
ST R P R I, H AT E N E L 4 b BT
W B W 470~900 mg, AH [ 4b 35 B B 900 ~
1000 mg W& /121 0] {2 55 (=] Py fiff A9 K 5B A
L BT I B O AT S [ PN AR A O T A
A5 S i AR A G

SR AR W 5% A0 A7 AE — 2 BB - A A 75 2 A
BERAEA A Z RS e 0 8 th ik AT 5
UE, DT E — 25 B it 38 0 [ 5 32 2% =i T )
4 h BT BEE BRI, A3 B B ) AN —
AT AT HE R AR, B2 A AT
TP 4 b E R R A T D A

EICRI AT, Al RIS AR e 6 7 32 it 1
i

2 £ X W

[1] Afifi A, El-Sayed H, El-Setouhi M, et al. Hyperphosphatemia
among end-stage renal disease patients in developing
countries: a forgotten issue? Hemodial Int, 2005, 9: 409-
415.

[2] Tentori F. Mineral and bone disorder and outcomes in
hemodialysis patients: results from the DOPPS. Semin Dial,
2010, 23: 10-14.

[3] Schucker JJ, Ward KE. Hyperphosphatemia and phosphate
binders. Am J Health Syst Pharm, 2005, 62: 2355-2361.

[4] Kuhlmann MK. Management of hyperphosphatemia. Hemodial
Int, 2006, 10: 338-345.

[5] Gutzwiller JP, Schneditz D, Huber AR, et al. Estimating
phosphate removal in haemodialysis: an additional tool to
quantify dialysis dose. Nephrol Dial Transplant, 2002, 17:
1037-1044.

[6] Gotch FA, Panlilio F, Sergeyeva O, et al. A kinetic model
of inorganic phosphorus mass balance in hemodialysis
therapy. Blood Purif, 2003, 21: 51-57.

[7] Block GA, Klassen PS, Lazarus JM, et al. Mineral
metabolism, mortality, and morbidity in maintenance
hemodialysis. ] Am Soc Nephrol, 2004, 15: 2208-2218.

[8] Messa P, Gropuzzo M, Cleva M, et al. Behaviour of
phosphate removal with different dialysis schedules. Nephrol
Dial Transplant, 1998, 13 Suppl 6: 43-48.

[9] Albalate M, de la Piedra C, Fernandez C, et al. Association
between phosphate removal and markers of bone turnover in
haemodialysis patients. Nephrol Dial Transplant, 2006, 21:
1626-1632.

[10]  Albalate M, Fernandez C, Lopez MD, et al. Can we
increase phosphate removal with conventional hemodialysis?
Nefrologia, 2003, 23: 520-527.

[11] Mandolfo S, Malberti F, Imbasciati E, et al. Impact of
blood and dialysate flow and surface on performance of new
polysulfone hemodialysis dialyzers. Int J Artif Organs, 2003,
26: 113-120.

[12] Vaithilingam I, Polkinghorne KR, Atkins RC, et al. Time
and exercise improve phosphate removal in hemodialysis
patients. Am J Kidney Dis, 2004, 43: 85-89.

[13] Zehnder C, Gutzwiller JP, Renggli K. Hemodiafiltration--a
new treatment option for hyperphosphatemia in hemodialysis
patients. Clin Nephrol, 1999, 52: 152-159.

[14] Lindsay RM, Alhejaili F, Nesrallah G, et al. Calcium and
phosphate balance with quotidian hemodialysis. Am J Kidney
Dis, 2003, 42(1 Suppl): 24-29.

[15] Gotch FA, Panlilio F, Sergeyeva O, et al. Effective diffusion

volume flow rates (Qe) for urea, creatinine, and inorganic



-678 - rp A B2 2012 4F 9 45 28 4545 9 #]  Chin J Nephrol. September 2012, Vol. 28, No.9

phosphorous  (Qeu, Qecr, QeiP) during hemodialysis. Semin
Dial, 2003, 16: 474-476.

[16]  Katopodis KP, Chala A, Koliousi E, et al. Role of the
dialyzer membrane on the overall phosphate kinetics during
hemodialysis. Blood Purif, 2005, 23: 359-364.

[17]  Gutzwiller JP, Schneditz D, Huber AR, et al. Increasing
blood flow increases kt/V (urea) and potassium removal but
fails to improve phosphate removal. Clin Nephrol, 2003, 59:
130-136.

[18]  Gallar P, Ortiz M, Ortega O, et al. Factors which influence
phosphorus removal in hemodialysis. Nefrologia, 2007, 27:
46-52.

[19]  Ronco C, Clark W. Factors affecting hemodialysis and
peritoneal dialysis efficiency. Semin Dial, 2001, 14: 257-
262.

[20]  Ziolko M, Pietrzyk JA, Grabska-Chrzastowska J. Accuracy of
hemodialysis modeling. Kidney Int, 2000, 57: 1152-1163.

[21]  Spalding EM, Chamney PW, Farrington K. Phosphate
kinetics  during  hemodialysis:  evidence for  biphasic
regulation. Kidney Int, 2002, 61: 655-667.

[22] Fukagawa NK, Bandini LG, Dietz WH, et al. Effect of age
on body water and resting metabolic rate. J Gerontol A Biol
Sci Med Sci, 1996, 51: M71-M73.

[23]  Pohlmeier R, Vienken J. Phosphate removal and
hemodialysis conditions. Kidney Int Suppl, 2001, 78: S190-
S194.

(W H 9 :2011-11-29)
(A i N E 35 )

[l BE FE % AT & R B9 T A

AFE FEL HREFT ARK FiHk

FATT A 2L 43 AT AN TR S 5 AT A R AT A, IR
TEPR AR I T AR Oy S 4R AR 4l

— . MR

[ 2007 4 11 A& A kAR S N ERHEZ B &R IF
TR Y PR R R B A O I ) RE R A I i
JoE N RE I R B ok A e . ARk 2011 4E 9 H L JE
A4 116 B B R 62 i, & 54 9], 24 i
(47.6x13.7) % . #BENUECT L WAMELEF AR B A (A
2H ) A B 05 T A R (B 41) , 4 2H 34 5% i Tenckhoff 5
BEE . WALRE ARG W T e 5 22 R R K E B E B
(CAPD)IBJT , YK ] Baxter 2\ 5] 00 FL R £ % ¥ , & 4h
IR BE R 1.5% , IUEEENT | S H IR 1718 5 7840 Vv
il K I RS- A, 2 05 BB 3 A PEAL 1O BT C St
FASR I RAE I ABEIRTT o

=R

L RSB . ABER AR R HE R Vi BT 5 1M
BAFEHL . BT 2 2011 4F 9 H , 4L E %105 6 ], JE T
6 i, e A 12 4], B RAE 4 . 12 S A TLH AR 7R

DOI : 10.3760/cma.j.issn.1001-7097.2012.09.003
P FL0L 215006 AR MR MR A — BE B B R (37
PTG ARPET ) B X (R B4R )

N
=N

> .
rS Yy,

- BRBGAS T

AN 84.5%,B 41N 94.8%, 2=RICH IR ;24 A
F W AR E A5 A 4N 65.5%,B 400 86.2% , 25 5K
GiitE i L (P < 0.05).

2. JERAE: KA 6 B, Hrb A 456,841
B, WG 22 5 CGE 124 3 5 116 b 3L 23 ) % A PO
e, b A 4117 B, B 4 6 B, AL E (P <
0.05).

3. AR PNERGEESEREERRSGTFAR: BASRE
L L R Pk R R AR L2 M54 Pk TIE R AR R 2 {61 I T 3 AR
BE TN B B TR AT R YIBR . A b B R
SBHFA, R EAREBEY TR RN KA, R
Vi IR JC e BRI K E %

Wit AW IE I 528 A R WAL I & RE R e I
RIEBUL TR MTFAREE . 4R UHERSEFARE
BRI A B2 I VA 3G I AR A I R E 1 XU o i
24 N AFARALERE B AR ENT A A 5HMRHR TR
FAREEHMLL, BT ARESHTIEEEE A 5
BEO) K B R AT TR RAE R . B EEEEE R
G R BT T IE S B B S NI, IS A
TG OLE 2 A E R B R .

(Wi H i :2012-02-12)
(AT Fik)



