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W E: H T M AR £ (Acrossocheilus parallens) 4945 MR £ &R X F @I EAHEFRER
LA B AR AT M A K BT S FHAR, B R ESAE A I (PHA) o ORI R AR R E R A, 3P &
¥tk DNA 38 B0 o R L4k S AR . HAF LRI T, GG THRRATERRS(TESHE) A
B— R EF o THBERPIEE LA 12~14, M FEAHHE) P A 14 ~16;, T HKFPHRE/ MG K
K/ kK kKRR EAE A ER TP B3 &) AR AL, Pearson 485 24 AW, 10 T &bk
A 17 Iﬁ#ﬁ%éﬁﬁ'rﬂmﬁ%Wﬁf_ﬁﬂﬁiﬁa%\(P <0.01), M&EE &6 ANKX Y 2n =14m + 16sm +
8st +12t, J & AR 4 NF =80, R A AR A &Ik, MFHEEEAMK Cyr b KB L D-loop 7] 547 .77, 5%
EA+TEEHETC+GAE, B GCATRIK, ALKV ZmABEE, & T D-loop 575 Cyt b K &%
Fe 7 2 [A] 4 ik A% FE B 251 2 0.001 ~0.004 F= 0.001 ~ 0. 003, & 9 3% Bf 4k & 345 A 2 4] 49 ik 45 36 3 1R K,
D-loop /5 Cyt b 3 1 #9 343 % AFk 35 0 (Hd) A8 5 AR 3830 (P Fo P ¥ 403 B £ Fr 4 (k) & 50
0.414.0.000 71.0. 514 F= 0.384.0. 000 41.0. 464 , % U i% B4R 69 15 45 % A PE 4L T HARAKT
KB MERE & iS4 EERBA; Kk DNA; BEF
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Genetic diversity and karyotype analysis of
Acrossocheilus parallens in the Beijiang river
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(School of Life Science, Guangzhou University, Guangzhou 510006, China)

Abstract; In order to clarify the genetic diversity and chromosome karyotype of Acrossocheilus paral-
lens, the morphological characteristics of A. parallens in the Beijiang river were studied by traditional
morphology and frame structure measurement, the karyotype was studied by injecting phytohemaggluti-
nin (PHA) and colchicine in vivo, and the genetic diversity was studied by mitochondrial DNA am-
plification and sequencing. The morphological results showed that the countable and measurable traits
of this population were different from those of A. parallens in Fauna Sinica. For example, the number
of pectoral fins measured in this study was 12 ~ 14, while that in Fauna Sinica was 14 ~16. The rati-

os of body length/body height, body length/head length and head length/snout length in measurable
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traits were significantly greater than those described in Fauna Sinica. Pearson correlation analysis
showed that 10 measurable traits and 17 frame structures were significantly positively correlated with
body weight (P <0.01). The karyotype formula of A. parallens was 2n = 14m + 16sm +4st +6t, and
the number of chromosome arms (NF) was 80. No atypical sex chromosomes were found. The analy-
sis of mitochondrial Cyt b gene and D-loop sequence showed that the content of A + T bases was higher
than that of C + G bases, and the content of base G was the lowest, showing significant base bias.
Based on D-loop and Cyt b gene, the genetic distances between each haplotype were in the range of
0.001 ~0. 004 and 0.001 ~0. 003, respectively, indicating that the genetic distances between the
haplotypes in the population were close. The haplotype diversity (Hd) , nucleotide diversity (Pi) and
average nucleotide differences (k) of D-loop and Cyt b gene were 0.414, 0.000 71, 0.514 and
0.384, 0.000 41, 0.464, respectively, indicating that the genetic diversity of the population was at a
low level.
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morphology

M £ 65 . (Acrossocheilus parallens) Jg # H
( Cypriniformes ) f# £} ( Cyprinidae ) 8 3V &} ( Barbi-
nae ) J6JE 1 J& (Acrossocheilus ) , {5 ¥ 1 t6 ., 2
SRR FERITAK R A BT A, ST A
BRI 5L A KT 3 o, ARV AE 2 K TR R 2 M
FOUIE R iy, P BT 58, O BRYLIR 0L X
KB iy /N2 2 R % 2
FEVE— R R HEAR 9 I AT S 52 4 ) o 1) 2% S
JBE 708 S A B My 5 A5 AR I B g 5 S IR
WAL ZREE R YRl A A7 S A P ST SR
& 2R R E B AT B SR 1 AL ), BB I I
SR BIPREE , CRAE) R 1 I8 25 5 T 35t 4% Z2 AR PEAIR Y
T, 0 A 558 1 3 7 1 R B, T 2 Ak b & i K
21 BT O A% O0 J f0BRE A 8 A 2 RERE
AT AR AL i FE Rk A0 g, A R T 1Ak R0
PRAP 354 Z2 R, AT LA st 1% 8 R A 5% 0
PR R R

TESFRAE & i B HA 5 AT 5 b5, BB
i R A b S ey i A AR S AR (H R L 5 2 3
SERYFENE % W) R AL 2 ARV G S el A AR R
22, BT LATE AR AR Dy 38t 4% 2 B8 1 o0 B 0 il B 35 B
e e s e Yy E A, O AL RS
Foft BT S L AIF 5 ) ol 1 % 5 A A B 4R H A3
UL R G AL T S PR BT S B
FVRT . SRk DNA HLAT 454 fa 2k 1k o
P 5 DU AR Rt i S Atk
SRR AL T Rz, e, D-loop Gyt b
SERPEARE D, 3 TR K22 R B

T, BN AN M 5506 s fa i iF o7 T2 22 42
HhF IR A A L A0 B R W o B
FE P ARG A KA Aok AR P 4
RGREMITE T Ty i, % AL SRk B Y
R 3 BT A OF 5 0 R IR GE . AR SCAVE S
2 Yufe R FIZE R R DNA 3 A~ /KF R G iF5T
TACTT I A 25 06 I f 1Y 35t 15 22 A 1 D skt A% 4%
Y, B R L3t A5 22 B P DA N Rl 5 9 R A R
F AR PEIERE TR

R

1.1 SRIEHHHY

T2016 — 2017 4F P\ 5 T i V11X 25 40 5 i
AR AL BT SR 42 7 AR N 45Ok s a0 38 8, Hov 30
JE (11K 55.2 ~98. 0 em) I FIE A2, H BGE
UL E T 2 mL B0, 95%
FEFFRAE T —20 CrkFiH, 1T /542 DNA $2 5,
8 T Y A AR AS il BT 43 HT
1.2 EEENE

SR Ty R ek 5l , B 10
AN 2 AR R A, 20 S I B 30 R 2% i T
BB 1 mial R (KR 2K K 3k
K WK IRAR IR AT A AR E AR R AR
EINASGIE CRNC Y RN 2
NEEEL L M B R R B R I B R R B B Ok
73%&) ﬂé[] 17 Iﬁﬂi;&%%&(L1~2\L1~3\L1~10\L2~3\
L2~9 \L2~1o \L3~4 \L3~9 \L4~5 \L4~8 \L4~9 \L5~6 \L5~7 N
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L6~7 \L7~8 \L8~9 \L9~10> ( [zl 1 ) o ;H\:':F‘ ’14&%:}%%%
RKF-(REEEA 0. 1 ) Bl , Hr ] PR FIHE S 2
B R bR R R OREE 9 0.1 mm) il

K1 Mot amiER S Hos -

Fig.1 Schematic framework parameter of A. parallens
e - Wi, 2 - B a3 — IR A 4 — B AL, 5 - BRI
A 6 — FREEIETR T o, 7 - PR AR LT Lo, 8 — BRI,
9 — P HER AT, 10 — 6 55 A L

1.3 REEREAH &R ST

BHMOE BPBRAEY I R S R
( phytoagglutinin, PHA ) {4 P35 125, R VR 0 R 4T
MZOGIR R g AR PR A %, 78 100 55 T
WEE, B 100 A G (R 73 I R 4 TC B R B 2K 1Y
W SRR AN, AT B . ST IX SRR
R e AR, LR AR B S 24500 s f i €5
A%, PEIBCECH 8% k4 b CETR ) iR
Up R A5 M 04 43 24A0 , ) S B 2k e AR R A
T HCRE AR AR O BE , 45 Levan 452" P8 57
(853 FEPRERT AT Y AR 5328 X AR
1.4 ERFZ DNA REL J B 5N F

fifi 38 A& DNA /v g2 HUaH & (G, P
B ) SR HUI 25O £ i i DNA, il 08 B e i
HL UK F Biotek (€ [ ) 45l B 42 Bt DNA (%) Jiz 5 il
4, T 20 CORAF. PCR Y8451 th A LAY
TR L) Bty A1 BR 2 7] i, D-loop F5 i X 5
W F %) 43 5 & DIF: TAACTCCCACCACTGGCTCC
F1 DIR:GCACCCATCTTGGCATCTTC,, Cyt b FL[H 5|
WIFE B4 3 H CIF: TAAGGCGTTGGATTAGAAGC
1 C1R: CGGATTACAAGACCGATGC, PCR Jx [
KZ K 25 pl, 14 :2 x Taq MasterMix 12.5 plL,
DNA B4R 3 wL, iE. 2814 1ul, ddH,0 7.5 uL.
D-loop JFH (438G K2 i Z5A7F 4 :94 °C 6 min; 94 C
45 5,56 °C 45 5,72 °C 1 min, 30 MfFFF; 72 °C 10 min,
Cyt b FERY B W 25444 :94 °C 6 min; 94 °C 45 s,
53 °C 45 5,72 C 85 5,30 MEH;72 C 10 min,
PCR 4754 71y feft 1T 3508 W 5 J5C Pl DK ARG, Bk e
JETR M P B SR AT I (AR, BT o

1.5 HUEAE

i Excel Ge T8 25 5 B 14 55 KRB By
{H S8R bR 2 ; f# F SPSS 19. 0 #£47 Pearson
A58 {#iF Chromas2. 41 F1 Seqman IT %%t
WP P AT N LA FgFE , 9T NCBI i
WP FHEAT L XS FIERE . {8 ] MEGA 5. 05 1155
D-loop 1 Cyt b JEPH B A 7 5145 8 Fst A4 B B
{ifi ] DNASP 5. 10 355 D-loop Hl Cyr b 3L £ 35
PESH, AFE IR S Indel 7 5580 2 8507 1
B (TR AL BOF B G AE  K00) B AR By
RIZHEME TR Z AR SR R 22 5 50

2 HEREH

2.1 MEEREENHSHFESN

A eI oy AR R AT B AR N 1 P
MNo AR K AR Y 3. 68 ~3.86 17,
PRTER 6.36 ~6. 42 ff, kK 4. 08 ~4.6 5,
JEARKCHY 5. 44 ~5.47 £, J )R Wi ) 8. 83 ~8.90
Fo SRKOMWIKHY 4 ~4. 14 475, R IRFE R 3.43 ~
41445, AR IAI IR 2. 38 ~2.96 {5, A NG
WIRIAY 1.62 ~ 1. 63 fif,

1 MERFEHTHIERRETEER
Table 1

The countable traits and measurable traits of A. par-

allens
AR QRN I + bR
£k ik 36 ~40 37.16 £0.52
2k L g% 6~7 6.10 £0.18
ML % 4~5 4.90 £0.18
it fs 158 2% 12 ~ 14 13.17 £0.39
GEid 3 8~9 9.06 +0.19
i B i 2% 8~9 8.93 £0.12
R 5% 5~6 6.00 £0.07
KT/ g 3.9~19.7 10.87 +2.88
44/cm 70.2 ~122.2 98.21 +9.08
K/ em 55.2~98.0 78.47 +7.62
I/ mm 12.0~24.0 17.29 +1.80
)/ mm 2.9~6.0 4.61 +0.69
AR 42/ mm 3.5~5.8 4.61 £0.51
AR E] B/ mm 5.05 ~8.10 6.52 £0.68
1A/ mm 15.0 ~25.4 20.88 +1.64
1455/ mm 8.6~15.4 12.36 1. 10
A/ mm 10.1 ~18.0 14.33 £1.59
AR/ mm 6.2 ~11.1 9.12£0.77
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Pearson A M43 1T 7R , 10 35 ] AR S5
(BRUCTEASN) A1 17 T00HE S 25 ¥4 S 505 R AR i 3%
IEAE(P <0.01,32)  H, 5RHEMKE R
IRORAYE Ly 5 (r=0.971) 5 A1 G R BUR /DR 2R
#(r=0.568),

Fx2 BHIRSMEMGEHA] Pearson FHX M
Table 2

Pearson correlation between each character and

weight
PR r E2/N r
44K/ em 0.967 ** L, ¢/mm 0.756*"
A4/ em 0.962"" L, _p/mm 0.906
LK/ mm 0.941"" L; _,/mm 0.879**
W/ mm 0.742°" L, _¢/mm 0.930°"
AR4%/mm 0.568"" L, s/mm 0.909 **
A/ mm 0.959 " L, ¢/mm 0.954 **
EBfK/mm  0.837°" L, o/mm 0.959 "
RAiE/mm  0.932"" L; ¢/mm 0.793
K38/ mm 0.924 ™ L;_;/mm 0.931°"
ARMAIEE/mm  0.847"" Ly_;/mm 0.906 **
L,_,/mm 0.850" L, s/mm 0.862°"
L, _;/mm 0.971°" Ly _o/mm 0.883°"
L,/ mm 0.907 " Ly _p/mm 0.902°"
L, ;/mm 0.891°"

T * R P <0.05, BEAMS; « FIR P <0. 01, BEMK

i,
L
Cnert
N w
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"
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2.2 FEEZESH

3 TR, 100 o2 62 A0 24 )
Y IRBON 50, 5 B 62% , B 4 IR Ak
50, B L, BT )5 M 4500 8 a1 e AR B 2n =
50, ¥ Levan %512 S5 KARAMENS 50 45 Yot fh S
IR 2R R (m) P 22O Y (AR
(sm) V3t B 25 220 Yo (o A (st) st 5 4 22 s e
AR B WA T X8 XF .4 X6 Xif Yy
AR 2, 4), 25 Py, Je @R AHxK
AN 8 S ik, (5 6. 12% , J& T
Jete i B i R 56 25 S YLt fk, &7 2.50% , ity
gk, MZOLE AR AR 2n =14m +
16sm +8st + 12t % NF =80, 5 & Bl R I e fa fA

3 MEEEMREEHB ST

Table 3  The number of A. parallens chromosome

SRy §E| SrEAEEE H I %o
<46 4 4
47 8 8
48 14 14
49 10 10
50 62 62
=51 2 2
ex il 100 100

|- §E 8% 8% ¥3 8% 35 ax
- B 8% XX 6% 3% 44 2% Al

RUTTR TR

3um
K2 Mzt i
Fig.2 The karyotype of A. parallens
F4 MEEEXEESHSEIT
Table 4 The parameters of the chromosomes of A. parallens

OGS HIXHKRE/ % (434 R QiSRS % H KR

1 5.11+0.02 1.77 £0.10 m 14 4.08 £0.22 2.35+0.06 sm

2 4.63 £0.08 1.22+£0.02 m 15 3.48 +0.01 2.26+0.12 sm

3 4.48 £0.05 1.45+0.18 m 16 3.99 +£0.15 4.53 £0.09 st
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(8 4)

Rlkgis  HIXHKE/ % B R || BRGSO HXRKE/ % L K7
4 4.47+0.02 1.60 =0. 06 m 17 3.820.14 4.48 £0.20 st
5 3.50 +0.03 1.30 £0.11 m 18 3.62+0.14 3.11£0.02 st
6 3.24 +0.02 1.54 +0.06 m 19 3.47 £0.01 3.36 £0.09 st
7 3.06 +0.10 1.28 0. 06 m 20 3.99 +0.03 % t
8 6.12 £0.01 2.09 £0.15 sm 21 3.90 £0.09 % t
9 5.17 £0.00 1.87 +0.05 sm 22 3.23+0.04 % t
10 4.87+0.16 1.78 £0.18 sm 23 3.16 £0.07 % t
11 4.48+0.13 1.94 £0.05 sm 24 3.10 +0.04 % t
12 4.32+0.00 2.20 +0.08 sm 25 2.50 £0.17 % t
13 4.20 0.08 2.65+0.03 sm

2.3 ZRRI{K DNA FF IS RiEfk SR
LIPS N BT, A THE Ry 726 ~
730 bp 114 D-loop JF 5 FIKEE K 1 141 bp 4 Cyt b
J¥31, D-loop F4 thg ik A T .G.C Hy-V- 1 & &
A3 51H 33. 6% 33. 6% 12.7% F120. 1% , Hr A +
T&H(67.2% )T C+G &H(32.8%), Cyt b
FPolpgEE A T G .C B &85 5k 27. 9% |
27.2% 14.9% F130.0% , it A + T £ (55.1%)
WEHT G+C FH(44.9% ), HREBAFEML

KR DNA KR fOARRL, PRI 371 222 B B 8 ) ik
He it

H1¢ 5 I, D-loop P82 S T Cye b
FE o D-loop R8I P& A 721 AMRAFALEL, 6 N
BB A7 5 (indel site) Ko 5 AN ZAPER AL T
Cyt b HeA&A 1138 NMRSFALA, 3 D2 AMAL
R AR KA RS B4 A BB 2R A, LT D-loop
i Cyt b FER ) 35t 15 Z2 FEPEFRECR BT, A 7 51 1
RIARRAE R Z R A T R 2 (R 6) o

=S5 MEEaLEEEAF D-loop 1 Oyt b R ZBSESH

Table 5 The polymorphism analysis of the D-loop and Cyt b gene of A. parallens in mitochondrial genome

Eb X i 5 EASY VAL [HESIEISE PRGEARN A Indel 37 134
FEH P N
(VAR 4 KA mAKE T KA KESLT
D-loop 726 5(0.68%) 2(0.27%) 3(0.41%) 6(0.82%)
Cyt b 1 141 3(0.26% ) 1(0.09% ) 2(0.17%) 0(0.00% )

F=6 MFExEEZKA D-loop B Cyt b BEREiH
R SR EL
Table 6 The genetic diversity index of the D-loop and Cyt b

gene of A. parallens

SR BRI BERZE OB CPBTTR
J¥8 (h)  FEPE(HA) ZHEPE(PD) 225040(k)
D-loop 6 0.414  0.00071  0.514
Cyt b 3 0.384  0.00041  0.464

2.4 BEEEBESH

JCVLI IR 458 & 1 55 T D-loop J7 5147 6
A Y, o h B R Hap 2 o 32 SR R, 49
23 DMK, A S 76.67% o £ ARG AL
Z A 38 Z B 25 O 0.001 ~0.004 (£ 7), KT
Cyt b FER R HAERIG 3 i, Horp Hap_1 2 320

FAERY AL 23 ASMA A S B ] s AR BE
#50.001 ~0.003 (K 8) ., Pk, A £ 3
70 2 8] () 35t 1% R BS oK g ik 2] 8 43 3 Fh oK P
(0.02 ~0.20)"

&7 D-loop F5IFPEBIMIEIEIEES
Table 7

The genetic distance of D-loop sequence between

each haplotype

AR
Hap_1
Hap_2
Hap_3
Hap_4
Hap_5
Hap_6

Hap_1 Hap_2 Hap_3 Hap_4 Hap_5 Hap_6

0.001
0.003
0.004
0.003
0.003

0.001
0.003
0.001
0.001

0.001
0.003 0.004
0.003 0.004 0.003
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Table 8 The genetic distance of Cyt b gene between each
haplotype
LR Hap_1 Hap_2 Hap_3
Hap_1
Hap_2 0.001
Hap_3 0.002 0.003
309w

3.1 MIFtiEaREFRHE

L 25 2 AR 0 S M 1 A
FHAT AR R PR A0 2R A A R )
FOCH RS2 R AE WF 5T R B 5 % Z RV 1
BIEZ—o (T RBKAAE) ™ (P E 4
ATt 48T H (R 45) ) (BRI a2
e ) A TG IR AT SRR RE AT — 7 11
0k, BAh, R LI A g A
XMAOLIE th B SRR A S HE ST, (kS T
TR ARIE W 50 25 00 s (RN I 1) 5 A% 2 AR
AHFFERS ACTTIAN 25 I fh m Bk e ml 4 1
ARVEATIEE MY, 25 2R s, FLA £ 08 R % i 2
55 HI A IR B 266 IR f I A 5 R A A — i 1Y 22
S, AR FE S PR ) F R 0 2RO TR I 2k 5%
W 38 ~40, Ik E®ED 5.5 ~6.0, LT 5
3.5 ~4.5, MsgEE 2K 14 ~ 16, W HEEE BN 8,
IS BEEE RN 8RR 2R AN 5, i (BRYT 2R
S) AR M Z 8RR 36 ~ 38, Al PR A
R/ A A/ S ATk A/ W 1Y HE (4 BT R
TR ESYIE) T s i L, SUIA BT

A2 s A X B VAR kA T ARk, (i
) H I R EEAR IR B AR RE GE
HIEFIE S, BEA SR 10 ] 5 A B 5 o A
AFE AR DI, 20 & 5 R A ECh 30
o B, JERLL b 22 5 0 Bt R AT e TSR A
S BIAEE WA 6], e A e 19 22 S5 S 28
()28 51 P BOR AR IR 1Y 22 5 0 AR BA
RATTHRE T P EE R Z —, RN
5 2 R IAEE T4, i B AR . Pearson
FHSCHE AT A5 5L, 10 T AT EHEIR A 17 TAE SR
SERPRIRYY 5 AT AR 2 TEAR DG (P <0.01) 3
HIAE L 7 o ok P bR T A i) 42 Sz i) 25 016 i
R, P TR
3.2 MEAEENEEEFZE

VRN 7R DO 1 Bl e NS x|
ARG AL A mEAEA . AT A&
HEAPIZEI NN 2n = 14m + 16sm +4st + 6t
BHONF =80, 5B MM (A fascia-
tus) ™ TR ICIE 1 (A iridescens) ™ [ H LI
#1(A. jishouensis) ™" FIALITIGIE A (A, beijiangen-
sis) P B YL IR RIS R — B3R 9) . FEIX
JE AT A, R 22k G A AR RN T i E
2R gL AR H ¥ 14m + 16sm, i B X JLFPHG
JRER RS R LI, M5 = R (A yun-
nanensis ) =2 F12 H G E A (A. hemispinus ) B Yy
AR B FVE A — € 1 25 57 0 X 2822 e ]
REAE TR R A IR 1 i T e R 2% AL 21k
TR, AT S AR IR A k. DI E 2k
SRR T A SRR RS RE L R Y4
KBTI, BB i s v B 22 e A

F9 MEFEEaS5HMLEEEGEXMNZBILE

Table 9 A comparison of karyotypes between A. parallens and other fishes of Acrossocheilus

i 2n BRIA NF WRES AR IR SCHRR R
izt 50  14m +16sm +8st + 12t 80 PHA {5 IR ALK R AL
St 50  14m + 16sm +6st + 14t 80 PHA & &7 5+ RIRCY == [28]

[ 2 =2 50  14m +16sm + 10st + 10t 80 PHA i A1 4t SN FIE S [29]

HEOGE A 50  14m + 16sm + 12st +8t 80 PHA I5 {433 ¢ W48 75 2 7T U [30]

L EA 50 14m + 16sm + 14st + 6t 80 PHA jG A5 T ALK & [31]

ZTRItEM 50 10m + 18sm + 12st + 10t 78 BN PHA (RSN P01 4 IR VT3 [32]
(GRS

P E 50 10m + 16sm + 8st + 16t 76 PHA 75 A5 i E [33]
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922 %

HORREER IR RS, i B A 8 2 Pl I P
do Yt R IR R o MO fa L
AT I R R R R A 22 b e A, B RORE %)
B2  MURBHRHERI R MIZOLE M 8 5
AR AR MR BE 6. 12% , . i 22
LY (0, 3305 e 0 PR A HL A O i 020 A
L REFR R, HLARBEAR T, PR, i e (i ml 1
B A[=3E B 7y L S N
3.3 fUKEEaMBRESHEST
LORLIRSER , Cye b J PURAT vh 25 Y 3 5
HOFINAE A, = mDNA Ff S5 4 R f i
R PR B 5 i PR 22— P T el P R ]
(A A4 5E ™ o D-loop JE A A R 741, % 1
SRVEFR IR 1B/ A R, 5 Tl g 3 A 72
SOMHTE . LTI SR £ Cye b JEP 5 D-
loop FP8IlH  BBdE A + T & EE T C+ G &, H
G ik, 2B T W AR S o e , L 3K
AIREEEREL T RS, 5 EAGE AR R

S 3k

KK DNA JFEBIEAEARRL . D-loop £ A
SRR AT SN Z S YEAL s 3 T Gy b SR LA
D-loop J¥41| 1) A8 S M35 T Cyr b HEDH, 0138 5
BT ACTT AN 45 68 38 14728 S04 TARiE

SR A I R | LR TR 2 R R R T R 2 6
PEER 2 R4 R B 1L MR I B R AR
Shaklee 252" B FEIA K38 A4 B 25 K F 0. 02 [A] i /)N
F 0. 20 i, FpRE AT R 40 K R, AT H, M
FIIF I T D-loop J751 45 HA% B 2 [H] f) 15t 1 BE
B4 0.001 ~0. 004, 5T Cyr b HePH 45 FRA5 R 2 [1]
()3 AL BE 5 R 0. 001 ~ 0. 003, 8 HH 1% B (A 4% oA
R [8] 5t 14 BE B AR T, R &R B s 1L 1k
Grant 252 A N BER K 1 IR Z REVESS B T
0.005 HHf5RI ZREMEFR B0 T 0. 5 B, B AR f%
ZREVE R . AN ZE 45 SR R W, L VT U &%
JEIB R B K A R ZREPE (Hd < 0. 5) A A%
HERZHAE (P <0.005) , U BT 193815 24
AL FHARAKE, T BEZ T T SO .
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