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W HARAERE . ik KR e R 3 Rt SQSS AL mh o BEATREAT ; B oM 4 25 20 52 L B R A A 3B % | u}%@
MO S, J% ik SQSS L F A 4L 69 Q-Marker, R &R AE - B Eﬁ)ﬁiﬂ’-«%& 2 H 10 # SQSS ¥+ Q-Marker # 4
R LTI m R AR SQSS P35 7t 1 319 AL At , 3t —F I ik i B A F B4 AR R 69 MR o 84 /\(iin-ﬁ;#ﬁ

HEE), ATMEHEE ARRAGSHREESTRFEEINFE 4L Q- Marker( oA Ay BEBR MR & A B ANE R B
Fe REHFAFELE LER ERLEE FHEH), /t;e‘éa\ﬁr ER 27,1086 SQSS ¥ Lit o (F S 1=F RN 6-F ¥ &5 5
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Screening and quantitative analysis of Q-Marker for anti-renal fibrosis of Shenqi shenshuai mixture based
on untargeted metabolomics and bioinformatics

ZHOU Yuhang"*, LI Yuqi'?, GAO Zhuo"*?, RUAN Qingfeng’, ZENG Xiaoxuan®, WANG Hui’, HUANG
Chuangi"?, XU Hongfeng" ’[1. School of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065,
China; 2. Dept. of Pharmacy, Wuhan No.l1 Hospital, Wuhan 430022, China; 3. Hubei Center for Adverse Drug
(Medical Device) Reaction Monitoring, Wuhan 430060, China]

ABSTRACT OBJECTIVE To screen and quantitatively analyze the quality marker (Q-Marker) associated with anti-renal fibrosis
in Shenqi shenshuai mixture (SQSS), so as to provide references for the analysis of pharmacodynamic substances and new drug
transformation of SQSS. METHODS The chemical components of SQSS were characterized by untargeted metabolomics.
Combined with network pharmacology, gene expression omnibus (GEO) and connectivity map (CMAP) databases, the anti-renal
fibrosis Q-Markers of SQSS were screened. HPLC-MS/MS was applied to determine the contents of Q-Markers in 10 batches of
SQSS. RESULTS A total of 1 319 compounds were identified from SQSS via untargeted metabolomics, and 84 active ingredients
with anti-renal fibrosis activity were further screened out, such as formononetin. Nine anti-renal fibrosis Q-Markers were obtained
by network pharmacology and GEO database, including berberine, quercetin, honokiol, nicotinamide, daidzein, coumarin,
kaempferol, formononetin and amygdalin. The quantitative results showed that the average contents of the above components
(excluding amygdalin) in 10 batches of SQSS were 2.523, 1.942, 26.848, 1.415, 0.692, 0.171, 0.374, 7.401 wg/mL,

respectively. CONCLUSIONS Nine anti-renal fibrosis Q-

ABEE 2P QLALRAAEIIH (No. [Hrh <2y Markers of SQSS were screened in this study, and the
AF(2023)96 5 ) ;i1 d048 FARRR ¥ B4 10 H (No.2026AFC1101) ;
WAL B2 A LRI (No. 55 0 & (2024)205) ; ;R TAE{k
ERTAEAAE I 22 TR]” (No. #i8 T & (2023128 5 provide a basis for elucidating the pharmacodynamic material
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contents of eight among them were determined. The results can

basis and promoting the new drug transformation of SQSS.
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2 V"5 JIEJ% (chronic kidney disease , CKD ) ELA & i
R AT %, Rk AL TR S RPRL . BErdiit
J& CKD #f Jié 2 2R 5 s (1) SCRERA 19, — ELIE JixE LA
W IGIRIBIT B A 2 R T R- A BRE R
SEA R FAVRN S e 300 45, SR T (o sk 22y AT 1A
B F 5 5 B /NERE R F Bk 2k B L.
I, TR R B A 4R 25 W) R CKOD 45 3 ) i 2
D710

e R S e R T, v B2 25 7E B0 B 47 44k 1B 5% CKD i
7T AR 1Y, 2 H % 4 7 (Shengi shenshuai
mixture, SQSS ) & E I 4 — B2 B 14 B= 7 AL il 57 (4
22 R B2 7 220210209) , T ST K TS5
15 BR 2 20 i, HE PTG RO 22 B D RE DR |, 2 i AL |
PRERKF, B2 RAFY, SR, SQSS AT it it bk
T EO T2 A S e Ve, ok SE 2 Wy R D
FE T, FUXMERLEEST B35 25300 DI, ik i 29 1% 51
M FRIEAL R 25564k . PRt , fi B iz il 550 Ak 22 ) o 21
I A AT A AR 25 R E T B AR 4 (quality
marker, Q-Marker) , B i A 4 811 1% il 57 b VAL A 25 5
AU RS 1] o

JERE [ AL AR —Fh AR R AT PR A3
i AN, 58 48 FAEA WIREA K 25K 3R N 1 2B AR
PPN Tl AR AR ) A 4H 2= 4 T
f# BT SQSS HIIL2 A7, SR 5 L A 246 24 B2 PR Rk
274 (gene expression omnibus , GEO ) K4 [ 1% $2 [<] i
(connectivity map, CMAP) £l 245 , i ¥ SQSS 1T £F
4 Ak 19 Q-Marker, Jf SR F 5 280 W AH £ 3% - A 39K 0T 1%
(HPLC-MS/MS) 72 %} 10 41t SQSS H* Q-Marker #E17 & &
W, IR 7R SQSS L £F AE AL 253000 o il 2 iF
T 2 AR S A

1 ##
1.1 FENEH

ARWFFE I AL Vanquish Flex 58 = 20
A% Y . Q Exactive HFX 7 & 43 #¥ i 1% 1Y . Heraeus
Fresco 17 B B0 (3£ E Thermo Fisher Scientific 2] ),
5430R AUAK L = 3 250 AL (7[5 Eppendorf /3 7] ) , API
4000 74 Ef I5¢ PU AR AT T %Y (35 B AB Sciex A F] ), LC-
20AD #Y & &0 AR 4 3% AL ( H 4% Shimadzu 28 W] ) ,
BSA124S-CW AU Hr K- (15[ Sartorius A H ) o
1.2 FEHRBSIEH

Wit i 25 RS ANE JRIBERE K S0 A
GE NS AL FEARE S, (LS55 HR24W 10,
HS193262, HR21242W1, HRI14626B1, HR2183BI,
HR69624W3 , HR22441W9 . HR4265W2, 4li i 2 A% F
98% ) ¥ F FXG IR A MR A BR S 7 5 R R /N BE ik
FRUE S (b5 110713-202015, 415 85.9% ) 1A [ v £ 5
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25 iR E IR Bt

W CYH KFZ P12 B AR RS AE i
RERD FEJERN AR ML B KA T AR IRAT LR 214k
R (At 5 43 91 A 20230502, 20240901, 20240103
20240403, 20241104, 20241002, 20240901, 20240301 .
20241101, 20240901, 20241001, 20240301, 20240303 .,
20240201,20241003) ¥ 3 WAC R TF 245 A7 FRAF] L
WAL B8 24 K 2 B AR IR R S e R EL . 1041k (S
5 S1~S10) SQSS (It 5 43 %1l 24 25020801 , 25060402,
25060501, 25060502, 25070501, 25090402, 25111201 .
25111202.25111301.25111302, #i4% 200 mL/JH ) #4114 [
RO EE—BEBE s L6 R gk 2l , HoAthia50 1204
Bral, 7Kk J B FCZE IR K o
2 FEEHER
2.1 SQSSHIIESB R IETEZF T
2.1.1 AR AL 2= B i £ 5 g A1

(1) {5 3% 45 1% - % JH Waters HSS T3 % 43 (100
mmX 2.1 mm, 1.8 pm) L 0.1% H R (A)-Z 05 (£ 0.1% H
PRV (B R T shAHZEA 76 BV (0~1 min, 100%A ;
1~12 min, 100%A—5%A ; 12~13 min, 5%A; 13.1~17
min, 100%A) , #1354 40 °C, Jit# 4 0.3 mL/min, #FHE &
R 2 WL (2) % 254 >R FH Q Exactive HFX B 543 HE
T, B £ H 15 55 25 1 R (electrospray ionization, ESI) ,
LA Full MS/dd-MS $ i AR A 858 s 555 Fo AR IE L 17
B FREUR 0% E N 3.0, —2.8 kV, BANAT I
T IR EE 235910 320,350 °C , /S H Bh AR
AR 40 10 arb; 1F 71 B F BT, — 2RS4

TG BN m/z 70~1 050, — % ST % 43 3 4 70 000, —
RFRE T HER R 17 500,

2.1.2  SQSSFEAVE I £

PRI SQSS &b 5 45 25 44 ok i it (PR Ak 7 b 1
LR BTSN, BOAR SOR S BRI 6 £%5 1 7% 1
ZKIZ# 30 min, B 2 h, 1 38 ; Y PRI S ZE AR K Bl
A L5 h, U8 A 2 WHEW, B TR VR TR P RS2 R
1-96 h, BIAH SQSS 143 (1544 32.2%)

Il FH IS, B SQSS 45 50 mg, LA 1 mL 7K -2, i -
SENEECARFLEL A 121 DIRAW, W IEdR% 60 s, KRB
75 30 min; T 4 °C41F F LA 15 000 t/min 250> 10 min, B
WERT —20 °CA&MF R e 1 W2 R b, PR E
SR ES O B TR T B B OWRAR Pk 4 2 T
BRI 200 wL 50% Z M2 %, IR 60 s J5 F 4 °C
2504 F L4 15 000 r/min 2.0 15 min, B35 BI15 SQSS
FEARTE L
2.1.3  SQSS 5

21,2730 SQSS FEACIA WS B, 2“2, 1.1 I
B S TS AR AT ARG AR IE LT TR OR
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AE RV TR IR SR H MassLynx V4.2 SR 42 1Y JE 46 Ko 4
Progenesis QI i HiAb B f5 , 45 A b i B B A YR
BB A A R 25 G RO B R S S A
RO PL R B VS A4 > 0.5 S A ST AL A i A
N R R, SQSS HR M e 1 319 Rk G4, A4
BE I ALS Y (5 11 21.91%) TN 2 MRS
(M L 18.95%) A LA A (15 1 10.92%) A LI A
G (i 11 9.55%) FRIAEE Y (i 1L 6.67%) AT HLIR
R HAT A (f e 4.17%) A IR S H 2 (5 e
1.52%) A=Ww S AT A (5 T 1.44% ) KRR 3R MRl G
AW (5 1.44%) AHLE EBAG Y (K 160.53%) f
H R H AT AW (5 0.23%) f A 26k &9 (O 1
22.67%) . SQSS MEE FIiE WL 1,

1.25X10"
9X10°

100X 10"
ay 750X10° 6X10°
B 50010 ‘# | = | m | J
S 3X10° M
25010 WL, gl o L b, )
0
%716 s 0z 0 2 4 6 8 10 12 14 16
t/min t/min

ALEE TR B. 1B 45X
Bl SQSSHIEEFiRE

2.2 SQSSHE 4L H Q-Marker ik
2.2.1  SQSS IF MM i 431 156 5/ FHAE o5 Fi

R Tk SQSS BYTE PR Ay , 2B A Tk Sk A
REZK AT R AN <5 i 1 25 <5 M R i VL i fs 5 =
70", H.%: SwissADME ¥ 5 (https: //swissadme.ch/) PF-Al;
A3 1 A WA I (2006 e b TS 2 P R v ) 22
D 230) , T RO SCHRRE YE B i AT Rb e AR
P 7 308 179 7% 1 %43, A ] Swiss Target Prediction “F &
(http : //www.swisstargetprediction.ch/) 7l il HoAF FH 4 a4
S5 R, SQSS LR 84 AN TEME Ly, W PEARAE R
TR T B AN A (R B A SO T kR,
HEA BRI A A MR 1) s &5 I AR IS H)
876 A WL 431 HIHE 5, 41 ALB([1#E 1, albumin) .ESR1
(MfERL 2 321K 1, estrogen receptor 1) . MMP2 (5:J5i 4x @ 5
F1 /i 2, matrix metalloproteinase 2)%5 .
2.2.2  BFLHEAVAHOCH L S BRI

PA “renal fibrosis” 4 & ] , M\ GeneCards (https://
www. genecards.org/) , OMIM (https : //omim.org/) Fll TTD
(http://db.idrblab.net/ttd/ ) FHs 4 H AR BB £F AL AR S0
9 #5505 AN GEO 2 /% (http : //www. nebi. nlm. nih. gov/
geo/) T~ 2 GSE66494 K dludk (15 8 171 1E ' 412155 53 141
CKD B 4141) , FIH GEO2R 7L 43 M T H AT E 11 7 1
AbFE AR R AT b, B LA log. 25 A% 8 = 1.5 . P<<0.05
i 25 S AR FE P . G5 IR UR LA B AR 4L AR DGR
R4 BTIAS, 25 R IKFL N 2 367 4~ (178 856 4~ . T i
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15114%) o #2442 367 425 R IR I 15 2.2.17 5
T 876 Ao HTHE S A | 3145 76 4> S AR HE A (32
A EIE A4 TR .
2.2.3  SQSS{H MM ML FF T HE A% U K

B2.2.27 TR 76 A AT A STRING K4 /%
(https: //string-db.org/) , il i Centiscape 2.2 I {41158 ¥
AT S B e A B AR O AR TN S
B IRHE B R 1 RN, B R EEEHEATT 9
DL RZ 0 54350 ALB \ESR1 . MMP2 . PTGS2 (i3]
fIf 2 N3 A AL W) 5 2, prostaglandin-endoperoxide syn-
thase 2) . FGF2 ( i £F 4 2 ffl 4 K A 5 2, fibroblast
growth factor 2) . VCAMI ( Ifil 4 40 s 6 B 43-F 1, vascu-
lar cell adhesion molecule 1) \PLG ( £F- % i 5L , plasmino-
gen) . SERPINE1 (22 2 i 8 H B 6177 E R 1,
serpin family E member 1) .MMP3,
2.2.4  Q-Marker i

BEF2.2.27 T NARTFY 76 2 ML, B CMAP
45 7 (https : //clue.io/ ) HEATHU B £F AL 5 B, I 5
“2.2.17 TR ARAG 1Y) 84 MG VE LT S 4R |, RIS SQSS #it
B 21 4 1k 19 Q-Marker, 45 R 2on , K TF 9 > Q-
Marker, 731 4 5 R /NS i e 2R FIEEA N ARISEA:
KETTC A GER AL AR A
2.2.5  Q-Marker SA% U k3 19731 X

TEH“2.2.37 0T B AE HE 44 115 9 07 1y 2% 0
“2.2.47T0F 94> Q-Marker #1731 X%, 453 R, 94>
Q-Marker 5 A%. 08 55 1945 & RE  — 10.5~—4 kcal/mol
(BT BOFH R A SCE 00 265, 1F B 5 i ot
AH MR 2) , X $ER 91 Q-Marker 5 B £ 4 {b A% 0050
MR B A
2.3 SQSS H84> Q-Marker H) & EE

SEH TR b A, v A A B e WA AR T
FCARGIUBR , TovE S T8 AT, WO S20F 8 F2EXT HAR 8
A~ Q-Marker (/NEEGRK A2 R FHEANER IR R R2
JC A 2R LA SRR T AL
2.3.1  SEIE R a5 Bk ok

(1) {03 25 14 - > JH Waters Atlantis T3 {4 3% £+ (50
mmX2.1 mm,3 wm) LA 0.1% H R (A)-Z i (B)VE N
M E A7 B B U B8 (0~ 1.5 min, 5%B; 1.5~2.5 min,
5%B—40%B;2.5~7.0 min,40%B—75%B;7.0~8.0 min,
75%B—100%B; 8.0~9.5 min, 100%B; 9.5~10.0 min,
100%B—5%B;10.0~11.5 min, 5%B) , 1 {i& 4 35 °C, i
4 0.2 mL/min, FEREEE N 1 pl. (2) Bl 45 1F >R
API 4000 % £f R DU AT 5T REASC, AL 25 EST, 7E1E B8 T
PR BEATAG I 5 W 55 HEL 2 — 5 500 Vi B U AR
B #5550 °C., 4% Q-Marker (IS W FE 1,
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*1 84 Q-Marker HIfRIZS#

B fE T fmin BT Bfitmz  ERUEV BNV
INEER 520 ESI 33633203 12 36
it % 5.66 ESI™ 3012-151.1 -9 -9
FIEAN 768 ESI” 26532239 -100 -3
MR 102 ESI 123.1-802 78 b
Kt 545 ESI” 2530910 -106 =31
Ki% 579 ESI 147.2-91.0 78 35
liESe 597 ESI® 285.2-93.1 -110 -4
EhiE 639 ESI” 26720520 -9] -8

2.3.2 X RE AL AT A £

53 R B R R /N BE AR Az AU AR
Bkl K EHIC HFER AW AR E T I aE
JI160% M AT i B 7351k 1035.095
906.500, 975.100, 1 264.200. 1 244.600. 1 205.400 .
1 127.000,984.900 wg/mL (78— X BR L i &5 T . K%
W b A B — 5 B B RS W45 1 mL, & T[] — 10
mL 2 R A 60% H I E 25, R AS TR A X BEL S

B
2.3.3 MK AR A

K% HSQSS 1 mL % T 10 mL A =M, im A
60% I EEEZS B2 5 1 15 000 t/min 5.0 15 min, B
W, 1 0.22 wm I LIE R BE T, BIASAI G s T

2.34 LEMHELE

R 2.3.27 2,337 00 B —Xof B it 5 VL AL
AR (G5 S1) LA B 28 FHR R (609% FF B ) 3 i, 4%
“2.3.17 I % T S HERE BT e ST R 4
SRR 5 SRR B B KT 1.5, HAS A
TR E 8 ARG k73 H U o ] A 35 ot BT e, 45 R
DL 225 R IS )
235 ZMEXREL

i e M1 2.3. 27 T T IR A5 %8 BRI =, LA 60%
R A TR0 BE AR R, A9 51 2R 90 TRV 4% “2.3. 1" F
%5 S SR A HERE AT T SR R, DU T v
BE R R AL bR (X, ng/mL) (WS TATBA HAAR AR (V) BEA T4 1
P, AR M LG =3 FNA IR 1L =10 230 130G R AN
ER, AR R 2,
2.3.6 HM®EELL

He2.3.27 0 R A6 I S ARG i, $2.3. 17T R
% 55 R AR St R A2 6 YK, TS/ INBERR, i H
EI =Y N L7 NI £ BTV S s N I
LRI H RSD Y9/ T 4.64% (n=6) , WL 24K 25
R

2.0X10°4 1 2 3 16X10°q |4
3.0X10° 2.0X10 14X10° ‘
15X 10° 25%X10° ! 12X10°
20X 10° L5X10 1.0X10°4
i i
& 10X109 2 15x101 B ox 10 = ot
5.0%10° LOX10 5.0%10 £0X10°1
5.0X 107 20X 10°1
§—_— o —_— o [ e
123456789 123456789 123456789 123456789
t/min t/min t/min t/min
2.0X10° |5 |6 " |7 16X10° 8
% 10°4
1 3.0X10° =0 10_ 14X10° |
1.5%10°] 2 5% 10° L5X10° 1.2X10°
’ § h 1 1.0X10°4
i 2.0X10° 3 p =0 S0
> 1L.0X10 i 8.0X10
= 1 H5x10 & LOX10°] B %10
5.0X10°] L0X10° 5.0X10°7 10X 10° |
- 5.0X10° E 20X 10°
o br—l o L e e
1 23456789 1 23456789 123456789 1 23456789
t/min t/min t/min t/min
AL B A
11 1 | 2 8.0X10°4 |3 14
}ﬁggg 10X 10 5.0X10'1
15 000 5] '
100001 ggi}g 4.0X10'4
g 100007 i 80001 B 0x10°] iy 3.0X10'7
= - iggg = 3010 B 20%10'7
5000 1 2.0X10°1 i
| 2000 10X 10°] 1.0X10°
0 T 0 — T T—T—T— 1 0 — T 3
1 23456789 1 23456789 1 23456789 1 23456789
t/min t/min t/min t/min
70004 [ |7 2.0X 107 8
6000 10X 107 7001
50001 5 80X10'] 588 15X10'7
¢ 40007 i 6.0X10'1 4001 = 10x10°
30007 = 4 0% 10 =300 | =
2000 | : 2001 | I 5.0X10'1
1000 20X 10 A6 1004 M i :
i i R S e —
123456789 123456789 123456789 1 23456789
t/min t/min t/min t/min

B. R ShA T (4 S1)
Lo /NBERR ;2 k2 285 3« RN 5 4 - ARIENG ;5. R EFHIC;6: FE 2 7 LA 8: 15WATE R .
B2 84 Q-MarkerIEREHERER
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T2 81 Q-Marker & IE X REZRER
1) SHRHAR P SR (ngml) BWR (ngmL) R/ (ngml)

N T=1909304+41 38410 0991 11.40~72942 1839 6.131
WifeZ  T=1445540—145036.00 09993 88.53~5665.63 2,766 9201
TR Y=15TLISK+167975.00 09992 47.61~6 09438 0372 1.240
MR 7=25200004227330 0997 772~24691 2086 6955
KEHL  Y=T11.834-759.78 09998 7.59~243.00 1,035 345
KUE  T=ASTAITHHI8659 09998 736~23543 0920 3.060
AR 1=139.704+977.33 0997 13.76~88047 3476 11.587
EfE  T=1795641+89 83480 09997 96.18~3077.81 1288 4293
237 HEMEE

B SQSS (45 S1)##52.3.37 3 7 bl & A i i
W, L6 0y, 45 2.3, T (A% 5 R S A R T il
SRV TRT AR, IR FHAMRIE T AR b 8 AN 1 7
S5 IR /INBEG R R R AN Y KR R R Y
JC R A E PRI R T E R 5k 6,531
1.726,39.334 ., 1.493 ., 0.604. 0.145 ., 0.364, 8.002 pg/mL,
RSD 7354 0.57% .1.70% .1.11% .1.13% . 1.78% .3.34% .
4.87%.0.97%(n=6) , RWZ I EEE MR,
2.3.8 FEMEEL

12,3375 A R (G5 S1) o, T I
H0.2.4.6.8.12.24 .48 hitf, #“2.3. 173 (4,33 5 i
FAFVERESIHT I SR TR . S5 0 IR, /NG
2 ORUSANEY B K G0 T E R LA
e Z TR FR A RSD 435114 0.86% . 2.83% .1.13% .3.76% .
2.61%.4.01%.4.61% .2.87% (n=8) , F W% Jy ih: k4 E 1k
EY/To
2.3.9 RIS LE

B SQSS (45 S1)#2.3.3" T T )y il 5 i i s
T, 3L 6 403, AR 4 AN AGE 5 B, 1 0.22 wm B AL
DN DE AL s BUSEIE W, 45 2.3.17 T T (i 5 i 4 1 1t
FESHIT iE SRR . S50 R, A 8 AR ar A 34 im
FE ] #5391 g 96.44% . 95.21% . 101.14% . 104.54% .
102.80% .96.49% .92.19% .104.63% , RSD 43 %1 1.08% .
3.22% . 2.87%.3.81% . 4.04% . 3.22% . 2.40% . 4.05% (n=
6) , FEHIZ T AR R A

2.3.10 8> Q-Marker )& H il 2 4%

HU10 41t SQSS KE A, #22.3.37 11 F )y i il £ ik i
VU CRERERE S AT 28 3 0% ) , B “2.3.17 30 F 3% 5
G SR R ST I SR AR, DTSR MR 3R 8 4>
Q-Marker [ &1, 25 WK 3,
3 iTig
3.1  SQSS ML 53 #E # F7 Q-Marker i i

AHIFFE R FHARHE R 3 2H 22 5 R DA SQSS H% 5 i
1 319 LAY, EEFRIRHIE RN R ARESE A
MUIR KA AE 2R E ), R TR LR B £ )8 T9)
AR, 5 SQSS M DIRAH DRSS , BUm 25 5 [l
LRORTN 2R RIS (B R 2S B2 55 43 ) B A WLIR
FKIRFF e o A MR B R R IR T A AL
N, BA U T AGESEVE M s B B 2E o3 T A
JE D A JC T R £ A 2 1 R B2 O3 AT R
YA S BNk R 2l R PU R A R A PLAR 4
TEAEFR™, 330 SQSS LB LT AL R Y R HE R HE T4
el o BEF L, 25 U — 2 T A 4% 24 2 K
SQSS Hififi e 1 84 NG B4 , FH4E & GEO .CMAP %%
PEEATHT | B2 e /N BB ik 28 FIEE AN R T e
KGATTC B HEFR ALZH AR A1 SQSS
P AFHEAL I Q-Marker, FFT A, /NEERR W] 175 T I &T
AEAH MR AE T M 2 A R BN b R Al e
SAEEAE PR F0EA NS RT A B £F AR 1oAw AL R ]
B LARARTI G AR B /N SR AR A
A IR K G HFE R LA B IR E 2 A
R BUEACEIPTUE S AEAAE A, X RIS ik
i) Q-Marker /& SQSS & EHT ' 2T AE AL AE FH B %0 2534
Y,
3.2 SQSS # Q-Marker & E4 1

1041k SQSS £ it ' Q-Marker 19 & B @ 45 3R B,
FUEFNE (26.848 wg/mL) FITEAHAE R (7.401 pg/mL) )
SRR, TR EE RTINS . IkAh, STHE
UORE S/ INBERR & i S A AR AP AR 22 57, X T A2 A

£R3 10#SQSSHEMF 8/ Q-Marker WS EMELE R (x +5,n=3, pg/mL)

il /NS, LlEs AN it Kt (kS W iz
sl 655240029 1726 0,003 39452£0.130 1499£0.004 0.603+0.008 0.1420,005 0.362:+0.004 7,966 +0.064
2 0:409%0,031 1764 £0.035 3551240924 1.641£0.078 0.748£0015 0.14420,003 0.295+0.005 37540153
s 0.145£0.002 19180021 49881£1.120 169740071 0.8410.034 0.18720.003 0.382:£0.004 6.4880.108
s 0.297+0.004 172940004 25743 £0.568 154140059 0.7150.020 0.1530.001 0.258+0.010 50010120
$5 001140003 1.888+0.057 31076 £0.779 1513 £0.038 0.795£0015 0.15140003 02420014 16710131
$6 0.1560.004 22774043 1074240133 0.8980,036 04140010 0.141£0.009 05110022 8.183£ 0,046
§1 1154410558 1.635 40,040 210924033 2.197+0.040 0.620£0.016 022540005 04690016 94260022
$8 2,099:+0.002 20330062 16,149+ 0382 157440037 0.7450005 0.175+0003 03350007 75530062
89 395240059 23490081 20158+0.696 1219+0.020 0.676:+0.022 021340007 0.404+0.020 10.870+0.228
S10 0.074£0,007 21100039 18.681+0.406 0.378+0.005 0.772£0015 0.1790.009 0.486+0.008 7.0600.049
Tl 2153 199 26848 1415 0.692 0171 0.374 7401
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