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on delaying Caenorhabditis elegans aging
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Abstract: To explore the application of Pueraria lobata in antioxidant and anti-aging field, two methods of
fermentation and aqueous extraction were used to extract the active substances of P. lobata. The biochemical
experiments were detected to evaluate the antioxidant activity of the extracts and Caenorhabditis elegans were
used as model animal to detect the anti-aging effect. Results showed that 6.8% fermented broth of P. lobata (FBP)
had better antioxidant ability than aqueous extract of P. lobata (AEP). The antioxidant ability included the total
antioxidant capacity, the scavenging capacity of hydroxyl free radicals and superoxide anions. Compared with the
control group, FBP could significantly prolong the lifespan of C. elegans (P<0.05), and promote the fecundity of C.
elegans by 4.8%. At the same time, the heat-resistant time of C. elegans was increased to 111.6% of the control
group. Real time quantitative PCR results showed that FBP could inhibit the expression of the pro-aging gene
daf-2 and up-regulate the expression of the anti-aging gene daf-16. In addition, the FBP promote the expression of
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the downstream heat-resistant gene Asp-16.2 and the antioxidant gene of sod-3. In conclusion, the FBP could
prolong the lifespan of C. elegans by improving the antioxidant activity and heat resistance of the C. elegans. The
good antioxidant and anti-aging effect of FBP provide a reference for its application in the field of anti-aging
related food and cosmetics.
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B (Pueraria lobata) RGFVEJBHEMMM, ERE M) 2. (ENESTEH,
BIREARIT . MAVERMER, 7 (MARARES) (CRERE) CPEZR) PH
WHM, FEETAHIRIIAREE, DRATER@ERN RS, 24 a IR
TEYBIT R I RO CRAE B . HETHE R RA B Z RN EIRZ , BEAS. Bl
VoW AR SED . H AR B AR P 2GR RS AR T BARER . B AR
Pob. Zhou SFUR BT F AR S 035 G Ve AR TR R 1/ R 2 EE -1 N RIS RS, [
AR 223 PR S A LUK T, 58 AL S T 0 98 o KSR L YR U bt A B e v 4, BERAEG
N &5 . Shao FPVR BB R 2 MR A I KL A IIhAL. Li O R H 2 7 81
FRA R, SR RO, g 2 ER .

B AR DD RO oy EAF e SORI R, T S ARSI IV 2 R 2R, K )
SRS BRI . R R B AR T B AT IR AR, Sl A AR A IR
AR =4 55 vh 25 B L R F RO B B R UM BCR, [FIES B T RCE Y A I 1E R A B
T B2 E N A HORE IR

LR AR I IR, B 5 TR AR KA, B B AR 7 S5 e
[l 5 N HEBR ( RIVE PR s, PR 2 sRBEAT 3 28 RN i 1120, AR SR R
WAL AR SN B AREEY B AT 5B, I AAPUEALRE ST, & diidr. 700, B2
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1 HR55%

1.1 MR5EE
1.1.1 ## 5K

WEEERE, SRR KIGATE Escherichia coli OPS0. ¥4 71 75 T Fa AT £k s f Ik
HHTRMEFERE R A BAR, T AR EC R 2 .

LKIREREE (b5 : 20170522) « To/KSEALAS (b5 20200817) . MR — &4 (L5
20190324) . H[EEE (65 20180916)  EALAH (L5 20200415) KRN (20191008).
AW (S 20180215)  HAENE (5. 20190713)  WAHEREN (5 20190602) .
MR (k5. 20190421 . BRRRIEZR (5. 20160613) . /KR (its: 20180527) .
BEEK (GibT: 201911200 W E B 255 Al A R AR s Kl (5. 20180821) + H

i (65 20180506) « AR ES (352 20190615) W H AL mTik T.) s & A (S : 20201102).
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MERRHZ Ky (k52 20200713) W H AL F /R AEYHARA R A A 48423 C (it5: L2017033)
W R S T AR B A PR AT s Trizol k77 (L5 S0147) , MPFTEALAE Sk
WA (5. S0119) « BCA SR MNIEGHE (itS: S0131S) W HE = RAEYFRHH
HIRAT; cDNA GHRA G (5. 011228) MWELFE NS EWHARERAH .

1.12 BEAEE

BXM-30R & B KEM (RSO AR AR 3 TGL-20br il A% B OHL (E
W RS o Te Fritt KA Wy e T (b at @GR A IR A RD
Multiskan FC BgFRAX (36 [H ZEER K /RIXAR A R]) 5 Real-time PCR {X (SE[E A AEY R4S
W) ;. DQHZ-2001A HIR =% H 77 M (ROHEFEEMAET .

12 XWHE
1.2.1 BARABRE KR &5 &

il 2% B AR K BRI : B 10 g B ARF AN 200 mL 25 517K, 70 °C/K #H2HL 3 h, 4 800 r/min
B0 30 min, AU BIEW, SRIEMRKSER, A 0.22 pm JEEILIE.

i 4 B AR T B 10 g EARMY AN 200 mL 255 F7K, 121°CHE B KHE, AEHE,
MR, T 28 °CHE AP B YR IR 48 he K KT 4 800 r/min &5.0> 30 min, 753
EiEWL A 0.22 um JERE S .

1.2.2 &R

TR B BRI R P A R R - U A R A bG35, 25 Ty R N SR PRI A MR T A J5 L 23031, B9 AR
A BRI R e RO s,

1.2.3 AN E R K
1.2.3.1 S b ae R

B 96 TALAR, MFFLINA 20 uL i EACEEE TAER; bRt ZEALINAN 10 L AR FE 1
Trolox ARAEVE, FEMATIIFLA M 10 uL ANFREE R & s BB REFLINA 170 uL ABTS L
B, IREHS); ZEWE 6 min J5T 414 nm M EOCEE, ARYEFRHE 2R 715 A 5
=R A
1.2.3.2 ¥ H i AIE B Ae kil

B 0.5 mL 0.75 mmol/L 48 & JET/K LB T b, AKZOIA 1 mL 0.15 mol/L PBS
A10.5 mL 18K, ##E A 0.5 mL 0.75 mmol/L fi B2 W 2kiE W, TRA1JE A 0.01% A K
0.5mL. 37°C/K¥% 1hJ5, F 536 nm MERIEMBEMERN 41

A..-A
# 8 b AR F = 1x100%

2 1
R, A K 2 KA B SR KNSR AR s A o NIRRT AR 288K IAS R RO FE
1.2.3.3 S FIERRAE IR



B2 0.05 mol/L 1 Tris-HC1 (pH 8.2) ZZiifK 2.25 mL T 1, BT 25 °CKfr o Fiidh
20 min; 2 BUMAAS R EZ FIFER 0.05 mL A1 0.2 mL ) 25 mmol/L 484 =My, 1RA&H%5]
J& T 25°C/AKIH R M 5 min; I 0.5 mL 8 mol/L #hERZ% 1l [ 87, W& 299 nm Ab S AH,
HHEBRER. FAXEALL 0.05 mL XA FIICEEES .
ﬁim%%%%$=éfﬁmm%

|
A, A ARIRIETE, Ax RE S IROEE .

124 BMHRABRAKRRIT R RAERBER L LR R

1.2.4.1 2B 37 I R AL

Bo il NGM B3 92384 PR, frit[E J5, 181 NGM SRR 200 pL E. coli OPS0 B4
M5, K TPHRILE T 37 cCid i 95 4 L4 I B A8 2 NGM i, 20 °CHEF%.

[ A R L B 77 IRBUEKOIRAS RAFIZE e, I 4.5 mL TR ACK IR BB 08 .
TN 2 mL 24EW, FFRE 2 min IAIEIRY — IR, EE 4~6 I, BLRBAMEAE. KAMIEH
REEWER AR 1.5 mL B0, 3000 /min 250 1 min, 3 BiE. FIMATGEKMEHL S,
B0 JEF B, BE 3R WIREOERE AN, WMLERA E. coli OP50 ) NGM “FH
X, EZEWKT, 20°CHIF 48 h 52K R G M L4 W& d, NELEsm & H .
1.2.4.2 BRI B AR R I VKT 4 1 7 i PR 52 T

FC )25 A S R FEAE SRR, B ARSI SRR B IILTE E. coli OP50 BV P (F12%
WEEN 1. 5 pg/mL, SERALA MO Gl K RIS 14 bl 22 35 A F i 1 35 FR ik T
20 °CHEFR, MR 30 2R, RRAM AN TAT o TR 2 bk 250 KA RS 77 I 1 7 2
WIAERIBE TS0, BRI LRIET: . 2 RN IR T R, IR, ZhduUk A4
iR TAE. AESEEAME, MR . MRS SISO SR B R Lk i a2k
1.2.4.3 BMRKSRI . B AR VUM 2 s AR B 8 T 1R 52 T

R & A BRI . BRI M35 7 45, (H491E E. coli OPS0 B H 2K %N 5 pg
/mL (G S0 I H (R R AR IR ), XTHEZEA M9 2 il Kt R AL S5 128 Uk AR
FATH L K0, FE 10 ANTAT, BT 20 °CHEFR. B RW &R B F T4, B 2751
W, Guit R ity o &
1.2.4.4 FRUKIRIB . B B RURT 22 s BT 4 L8 P 5 )

e 5 A B AR KR B AR R B ) B 97 0k, (EAR1E E. coli OPS0 W T 2K FEN 5
ng/mL (FFi SE6 07 et (K SR FEVR D) o KTHEZL MO ZE il H4 RIIG LR bk 22 PR

BERCPE 30 464 Ht, 3L 10 NFAT. BT 35°CH %, AN 0 he BEFE 2 h 2k bk B
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t, ERAAEMSE TR . BT PARONIEFRAE L, iR B R A AR 0 S 5 R B
B 5 B2 5P AR
1.2.4.5 2 dUE 2 AR S HE R AL

ol & A B AR IR . B R R M 3G FR 5, (EAF1E E. coli OPSO0 B R &K Ny 5
pg/mL (FFdm SLBe i th B BRI DD, X IEZHON MO G2l 4 [FAAL 4 Bk 2= P AR v e
FEAFAR 30 s dy, L3 APATH. R DPEHFRh, BiR 5 R, Kpidpp
Ve R B BLOE T, 3500 v/min B0 1 min, 35 EIBWUEH M9 280K 75 Il BT 2k s e
&, 13500 r/min &0 1 min, EE =K. WEREKLZ )5, PRAFT-80 °CUKAI# . ] Trizol
I JU RNA . 8 cDNA 55— 85 Bl &K RNA 13 3 cDNA J5 #EAT 2Ot E B
Fr o FEH 51 WAR 1.

xR 1 ZH5MFRFIR

Table 1 Primer list of the genes

R Gk
Gene Primer
S-actin F: CTGAAGCCCCACTCAATCCA

R: GCCAAGTCAAGACGGAGGAT
sod-3 F: GACGATCAACCCCTGTCGAA
R: TACTGTTCTTCGGGGAACGC
daf-16 F: AAGCCAGGAAGGAATCCACG
R: TTGAGTTCGGGGACGGAAAG
daf-2 F: GTAATTGGAGGCCGTTCGCT

R: CGTGGGCACATCAATCCAGT

1.2.5 A5

LI HAR I = A EE, BRI SPSS statistics B1F. R HLECK A ¢ B,
Z I R R ANOVA, W MERRME: "P<0.05, "P<0.01.
2 ERE5H
2.1 BIRABRSKERA DS

EIRE S REEAS, BEERE. REHTMAEHE0, WF 2 frrgid ki,
FEM KRB (fermented broth of P. lobata, FBP) 5E MK (aqueous extract of P, lobata,
AEP) TEPERC A WIE X, Hrb S s R A O N, SR Ay 38.3%, Gl R
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&, WHREE BN 4.51%. X AR TR B R o i AR W AR ™ A2 i BT AP0 20 i e
it A B TRy (R, AT o6 B AR A IR MR R B I 5
X2 REBRS SR

Table 2 Component of sample

Ry BRI BRI

Component AEP (mg/mL) FBP (mg/mL)
#WARZE Puerarin 2.8840.21 3.01£0.39
'S Total phenols 0.94+0.25 0.62+0.37
S3EER Total flavonoids 3.47+0.23 4.8+0.32"

H HEMRAKREBLR, "P<0.01, EREH.

Note: compared with AEP, **P < 0.01, significant difference.

22 BIRABERSKERINELIIN

22.1 BAKIRIR ., BARKEE RO ESAARE A 6945 0]

N 1a fros, HEHRKBRARBIRZART 5%, SRR yiEie &, b
EWRPERIIG TN, A FEARRRI 0 B AR R B A P A RE T R AR AR, AR IE Dy
20% I B AR R B R S UG R T B9, 295 1.62 mM Trolox FRif it AH 4 o PRI B HR /K S04
BRI B — R HIPTEACRE Sy, BLAE IR I B AR I V) S P B BE ) B i o ASE
B RAEXT Oy Ve, HUEPTEALRE S briE i 208 1b, 200 pg/mL Ve EHTAEALAE TN 0.86
mM, 5 6.67%[) & R I -

16 |
12 |
08

04

SR RN ]
Total antioxidant capacity (mM)

5 6.67 10 20 0 50 100 150 200
AL 4L Ve il
Volume concentration (%) Concentration of Ve (ug/mL)

B 1 AR SRS TEIRES

Fig.1 Total antioxidant capacity of different samples
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N 2a Fros, B ARKIRIBS B AR A BN 2 B RIS BRAE ) BT A O . AR RRR
JEART 5% AN, DB isRREE B 2R RE 80, HARRRIKRIEAE 6.67%~20% 2 A, HIR
RIS R 1 E 2 O BE 0 KR M I« B MR A W5 8 AR SR TR B B S BT 1) 1Cs0 7931
9 5.66%- 11.35%. UL R RIS BAT AT s e 1 iR ae 7y, HB IR R RAE =
PRBAR LI T BR 2 ) H 3 AR B8 0 B i PR B Ve 032 ) 3 RIS B AE F 5 IR 2 IEA R,
Wi 2b Fion, Ve ik H B5EM 1Cso 4 39.32 pg/mL.

4 b

nging rate (%)

Hydroxyl radical s
S

4 5 6.67 10 20 0 50 100 150 200
R Ve kI

Volume concentration (%) Concentration of Ve (ng/mL)

Bl 2 RS2 E A R 1R

Fig. 2 Scavenging effect of different samples on hydroxyl radicals
223 BAAKRIKZ ., BARK BRI AR A & T AR AR 7 6942

W 3a Fios, ARESIRTURIEAE 4%~20%0, SRR s R A BT B T B8 J1 IR 4
TEMKIRIR, AR EEIL B 20%F, BB 55 AR K BRIBO e EB B FiB bR 4 3l
N 97.5% 82.5%. & HRABEBAIZK SIS R A B 510 1Cs0 73719 4.21%A1 6.68%. [
MR Ve I B AT B T I AR I s 3b B, Hoo R BB T IS R e ) SR K R

IEAHZE, 1Cso A 23.8 pg/mL.

=

=3

100 | —e—AEP ---e---FBP

80

60

40

S T R
Superoxide anion scavenging rate (%)

20

Superoxide anion scavenging rate (%)

5
4 ' 667 10 20 0 50 100 150 200
AT H Ve
Volume concentration (%) Concentration of Ve (ug/mL)

B 3 SR S TR T R BR R

Fig.3 Scavenging effect of different samples on superoxide anion
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2.3 BIRAFERSKRBRITEE L BREIINN
231 BARAKARE ., BAR KB ik & R F A ok

BRI B AR T 2k e A S 36 3 T/ o 1 pg/mL B9 AR AR AR FH 4 2%
B PH 5N 14.5621.01 K, FKFEAN 26.39+1.44 K, Hm T4, 5 pgmL Bk
FEVRAE ) 2 H P25 73 0 17.38+1.08 K, S22 3 i T 0 R ZH (P<0.05), B K75 i 9 30.82+1.61
K, SXRAMILEREE (P<0.05) o BH/KRELIGHF, SXHAMI, 1 pg/mL
5 ng/mL SEEGZH 28 du ik~ 2 75 i B R A am o 5 1 22 57 . UL AT AT, 5 ng/mL SRR %
WRRENS B I R I 38, B InEk i 75

%3 BIRUKRK. BRRBBEERFEGNEM (x£s,n=3)

Table 3 Effect of FBP and AEP on lifespan of C. elegans ( x +s,n = 3)

) 2 ks V-2 73 i KT
Group C. elegans number Average lifespan (d)  The longest lifespan (d)
1 pg/mL AEP 50 14.540.96° 24.55+1.51°
5 ug/mL AEP 50 15.19+0.99 25.17+1.32b
1 pg/mL FBP 50 15.56+1.01% 26.39+1.44°
5 pg/mL FBP 50 17.38+1.08* 30.82+1.61*
*THEZH Control 50 14.38+0.96° 26.31+1.32"

H: AFTFRFRREREE, P<0.05,
Note: Different letters indicate significant difference, P < 0.05.

A& A AAF 2] DR 50, RIS 1 R2EH 8 R, T RIFMAELFIRE, 18
HRIWGE. N 8 RITIRAL LTI H AL T G, Hisshgel, BN AN R AE I PEI%, 5
ng/mL B AR K BER K 4 B e SR T 1 pg/mL (LK 4)

100 ¥ —#— 1 pg/mL AEP

—s— 5 ug/mL AEP
80 |
===1 ug/mL FBP

60 —e— 5 ug/mL FBP

- --- %#&4H Control
10

{f1% % Survival rate (%)

20 |

0

fit 7] Time (d)
Bl 4 B R BB KRB X 26 A R
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Fig. 4 Effect of FBP and AEP on the viability of C. elegans
232 BARKIRIE., BAR KBRS X kAT HF 0

2 S 7= O R A2 SR AR KO B IRDUA 5%, 4R UK S o R IR0 B AR R Y
W B KSR £k BVE TR g J IR anZR S B, eItk A @ K2k i dn BON SN S
ng/mL EFIREE, GitZRms 1| REHE 5 RN/ a. SAKIRBERS, 2 Mmoo
BN 2622717254, SxFMRAMEL, INERD, HFEN 9.54%, HAEMIFARE. B
WRRBERAVER G, 2% B~ oo 303.85420.16 4, SxIBALMIEL, HINEN 4.8%, 7=
PRI (P<0.05) o AREIILIN, Far K LA 53 S AR T8, (H 2
B MR R R B 28t 54 6 P T B e oA ke 2 b ) A 3 A A

4 BRKIRE. BRRBBT R UMM ( x+5,n=10)

Table 4 Effect of FBP and AEP on lifespan of reproductive capacity C. elegans ( x+s,n=10)

Al St
1d 2d 3d 4d 5d
Group Total amount

EARKEE AEP 56.3149.67° 141.2249.228  51.77+10.74*  9.53+3.45*  3.44+]1.27° 262.27+17.25
EARKTE FBP 58.49+6.18* 173.73+8.18%  73.67£10.53°  2.23+1.65°*  5.73+1.69*  303.85+20.16°

XTHEZH Control 45.25+8.34* 158.29+£3.67°  80.9148.99° 1.89+1.23% 3.6£1.51° 289.94+15.332

E: AEFRRRZERESE, P<0.05.

Note: Different letters indicate significant differences, P < 0.05.

233 BARKIR IR, BARREE IR & R KR

HiFE] S TN, BHUKIBBAE RS, R T2 £ (5] 9 24.03+1.08 h, 5% 4
IS IR 5.72%, K #0 [7]h 38.33+3.67 h, Fe K #A A AN 11.1%. B
RIFRAE LR G, 28 U P30 i 7] 2 25.57+1.86 h,  Fe KM #4B [8] 24 39.04+2.35 h,

SRR EE , - B TR PR 5 A i A 8] 45 82 25 SE A (P<0.05) 5 73 4 AN 12.49% 1 13.16%.

100
‘—\‘.i —e— AEP

—o—FBP
- -=- XfAR4 Control

o 0
=3 =1

=
3

A7 % Survival rate (%)

20

0 2 4 6 8 10 12 14 16 18 20 22 24
fif ] Time (h)



Bl 5 AN T B AR R BB KR BN 4R AP I R AR
Fig. 5 Effect of FBP and AEP on the viability of C. elegans under heat stress
F 5 BRUKIRE. BIRRBERXT R B AN REEME ( x+s,n=10)

Table 5 Effect of FBP and AEP on the heat-resistant time of C. elegans ( xts,n= 10)

453 2t H ST S8 A Th) SN EN

Group Number Average heat-resistant time (h) The longest heat-resistant time (h)
BHUKIER AEP 30 24.03+1.08 38.33+3.67
FNUR N FBP 30 25.57+1.26° 39.04+2.35"
*THEZH Control 30 22.73+0.66 34.5£1.71

TE: HXHRA R, "P<0.05.
Note: Compared with control, *P < 0.05.

234 BRABRI AR REMELLRGRAGH 0
75 T BRUFF 28 Bk Py (13 15 2245 5 1% 9848 Insulin/IGF %28 Hff) 8 2 () 1 1 60 56 o e

TERINO., BEE B P daf-2 FEDR 2R B IR, KA AR daf-2 @I H] daf-16
Ik M 2 28 R () 75 20220, hsp-16.2 1 sod-3 FERRENL T daf-16 1 RN R 1, FEZR
152 B b IS AL LI, daf-16 43 7EIX B0 5155 T JH i i e B, it
T 5 X 2 R RN TR s, AR A S g i FE 7y 23251, da ] 6 Al B AR
R BENS S N2k d4A N daf-16 (P<0.05) . hsp-16.2 (P<0.01) . sod-3 (P<0.01)
Rikw, [FIR N daf-2 Rik. ULV, TERIEARAE T, BHURBARAE R T gk i Be
AN daf-2 (RIS, (R I daf-16 3 NAIEAZ G 5%, WTTRAE daf-16 N IE2EK sod-3 < hsp-16.2
ik, b sod-3 BERFAE LR, RUIL AT B BRTE R S B RS
Wk, DRL AR S BN e R I i e ek Py R AR [ R, R K T

[ mX}AR4Control BFBP

A 605 B Relative Expression

0 =
daf-2 daf-16 hsp-16.2 sod-3
H:[H Gene

B 6 BRI BB X £R HL B R Rk B e
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Fig. 6 Effect of FBP on the relative expression of C. elegans genes

3 Fhe54e

BARAE N2 W R Ry, A VERR [ B e IR AR, RO L0 5 T 2K
o B AR S T AN S TR S T e R Th RO gr . B RAFIPTE I . A SCE I KRR
IKER P FR T 20 B AR E Ve R o AT R B, BRI 40 R A5 B R B T 3 & 2 A
4.8+0.32 mg/mL, 23 5 T/KIREAG B M SR & & 3.47£0.23 mg/mL (P<0.01) , KR
ORI ER R S 8IS S & B8, (H2BBENER . Adt— 10X g BUR 1)
LA AT R AT VR, 1 6 R 3 Rl M) 1 E 25 (38 R B0 S B ) B LAk e
JVBEATREN, S5 SRR IR 6.8% R ARV BE 1) B AR R A I BUAE AL RR J0 X T by i A AU
BT B RRAE /1350 T B K ERI,  B AR R BT A RO T A

e R Z Y, T2 T AR IE 5 PPN o K RIS B AR 3R
WAy HIVEF TS REAT 4R L, FE IR R IR T X HALAH L, BSARR AR 5 (0 25 e K 2R
A dr (P<0.05) , FERNIESRAE T, BRI S 77 R 2k HUT H e [) S 25 v T 0 R4
(P<0.05) o 7= B S 2 W 55 AR A% W 001 8 K2 1R 55 i 1) [ R AR CARIE 2 R FD 72 B A4 R A
= g T MR K AR . PR 45 SR B s B AR R B T R 2 R daf-2, |
WP Z IR daf-16+ PUAMNIER sod-3 ULI IR hsp-16.2 FRK, SN & i 1 i
SZPE UL BTG RE T, AT SEIRAE K2k B A VR, B AR R TR AT K 2 5 i 1 P
LA WL 7

FBP
&
= <

-

B 7 BiRREBGE KL S arfE VL= R E
Fig. 7 Schematic diagram of the mechanism of FBP extending the lifespan of C. elegans
Zhang 2060 R TR VE A 248 I R B E TR, ShaolIiff 7t SR B HRKIEZ
FEAE F REMS Ry 2 cRHCAR A ROBAR AT , [HI Y 502 B B ), K2 th & fr . JeonP I FE 45
R B 30 5 A /N B 0 SRR A T A8 F I P R 8 AR TR VA 7 4 U 2 K Th
H R BT B L 20 BRI [V F IR 45 R o G5B AR R ZE UL B 0 45 R0,
KR SRS B (3.4620.18 mg/mL) = T E R KR (2.5240.5 mg/mL) , {HZEEHE
IKERMRAESE LR 2 B 2 WUR I A B3 o HEWT B MR IR W 10 32 BE DD RO 7y 3 T 7 S 42 2k e 52
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L7 T ORBEAE -

AR Wu S5 281 ) A= Ab 7KCSF RTAT i 7K 7 5 88 AR K SR -5 85 AR & B B B A R i 5

ZIRAT TR, SR BRI BRI B RAFRITE B DPPH H HIZE AR,
I RESG N BET 4EA0 i PR AL B e, Rt BB B AR . O T R AP T A AL
R, ARG SCEAEEACTANTE T B AR PR SR UROG 2 ik | B BB T TR B AR LUK
SPUAACRE T ACT B BT 4RI S A SRR, Dt — 2 S SR A B K 703 2 ROt
ITIRAIE, AR SCE A 2 R A E Y IS 2R A NI TR 5, B IATA I 1 B AR &%
WEBAE 22 28 AT i RS AL, DRI B 28 il . 45 RER W B IR U AT R A 47t
SEMBOR UL SIE 2 g2 AR H], OB i 75 5 & 35 5 10 B Insulin/IGF Hh SGHa L [K] ()
RIERAFPULEE N VB RTNBEHR BERAE DU E Rl At b TR 0 T 2 1 3

—EMB%,

SE R
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