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Abstract

Background:

The continuous development of comprehensive diagnosis and treatment ineasures
including radiotherapy has greatly improved the survival rate of cancer patients, and also put
forward higher requirements for the quality of life of cancer survivors. As an important
organ to maintain normal physiological function of women, ovary is very sensitive to
radiation. Low dose radiation exposure will cause serious adverse outcomes, including
hypogonadism and subsequent fertility reduction or even loss.

More and more oncologists and follow-up personnel of tumor patients began to devote
themselves to the promotion and research of fertility preservation of tumor
patients."Oncofertility" came into being under this situation and gradually developed into a
new hot topic. At present, the specific measures in the practice of fertility preservation for
cancer patients mainly include the following three categories: physical protection, biological
protection and drug protection. Physical protection has limited effect and can not effectively
avoid the influence of hypothalamic-pituitary-gonadal axis similar to skull radiotherapy, thus
affecting ovarian function, and the effect is not ideal. Biological protection measures include
embryo cryopreservation and transplantation, oocyte cryopreservation and transplantation,
ovarian tissue cryopreservation and transplantation and ovarian transplantation, etc., which
are limited by the scope of technical development, the difficulty of technical operation, the
time conflict between tumor treatment and ovarian stimulation, and even economic reasons,
so it is difficult to carry out large-scale development at present. Because of its convenient
operation, less time and economy, drug protection has gradually attracted the attention of
scholars and made some progress.

In the aspect of drug protection, WR-2721 prepared in the United States is the most
effective drug in the world at present, but its toxicity and side effects limit its use to a certain
extent. At present, the prevention and treatment of radiation injury drugs, including estrogen
and madder extract, have been proved to be ineffective in practice. Most of the radiation-

induced injury prevention and treatment drugs in the research stage have some shortcomings,
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such as unclear effect, unclear mechanism and severe toxicity. Therefore, it is urgent to
develop drugs with high efficiency and low toxicity, which aim at new targets of ionizing
radiation.

In the past 15 years, many studies have confirmed that TLRs and their ligands play an
important role in the protection against radiation injury.

In the early stage, we carried out pre-experimental screening and subsequent
experimental verification on TLRs pathway-related ligands, and finally obtained a
compound Zymosan-A targeting TLR2 receptor. Zymosan-A is a kind of glucan connected
by B-1,3 glycosidic bond. Our relevant research results have confirmed that it can play an
anti-radiation injury role in intestinal digestive system and bone marrow hematopoietic
system, and its toxicity has been preliminarily explored, and no obvious toxicity report has
been found. There is no report about whether it can protect ovary from radiation damage.
Based on this, we will first verify the safety of the compound in animals through further
research on the toxicity of the compound, and explore the protective effect of Zymosan-A
on radiation-induced ovarian injury through a series of in vitro and in vivo experiments under
the condition of constructing a more appropriate ovarian radiation injury model, and finally
screen out the potential mechanism of Zymosan-A to play the protective effect of radiation-
induced ovarian injury through RNA-seq and preliminarily verify it. It provides a new
research idea and intervention appréach for the study of anti-radiation injury of the ovary.

Objectives:

1. To establish a radiation-induced ovarian injury animal model.

2. To systematically research the protective effect of Zymosan-A on ovarian injury
induced by radiotherapy.

3. To explore the protective mechanism of Zymosan-A against radiation-induced
ovarian injury, and screen out the potential protective pathway of radiation-induced ovarian
injury.

4.the study on that protective drug for ovarian radiation injury provides new theoretical

and practical support for the fertility preservation of female tumor patient of childbearing
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age.

Contents and Methods:

1. Establishment of Radiation-induced Ovarian Injury Model and Research of the
Safety of Zymosan-A

(1) Model construction of radiation-induced ovarian injury: in order to screen out a
more suitable radiation dose and radiation times of a radiation-induced ovarian injury model
from that ovarian endocrine function level, the mouse pelvic cavity was locally irradiated
with different doses and/or different times of gamma ray by simulate the clinical pelvic
cavity radiotherapy process, and the ovarian sex hormone level of the mouse after the pelvic
cavity irradiation was detected by an ELISA method. On the other hand, the irradiated female
mice were co-housed with the sexually mature male mice after ovulation induction, and a
more suitable irradiation dose and irradiation times of the radiation-induced ovarian injury
model were screened from the ovarian reproductive function level by counting the number
of fetuses of pregnant mice. Combined with the above two results, a suitable irradiation dose
and irradiation times were selected to construct an animal model of radiation-induced
ovarian injury.

(2) Research of Zymosan-A safety: The literature was consulted to understand the drug
concentration used in previous relevant studies. The same dose of the drug was injected
intraperitoneally. The liver toxicity of the drug was evaluated by detecting the serum alanine
aminotransferase and aspartate aminotransferase levels in mice at a certain time point after
injection by ELISA method. The renal toxicity of the drug was evaluated by detecting the
serum creatinine value in mice. Relevant studies were carried out at the ovarian endocrine
and reproductive function levels in mice to evaluate its reproductive toxicity.

2. The protective effect of Zymosan-A on radiation-induced ovarian injury.

(1) Effect of Zymosan-A on the weight of ovarian tissue and the coefficient of ovarian
organ in irradiated mice: The mice were injected intraperitoneally with Zymosan-A before
irradiation. The weight of ovary and body weight of mice were measured at a certain time

point after irradiation.



EEFERFHREFLHL

(2) Effect of Zymosan-A on estrous cycle of irradiated mice: The mice were pretreated
with Zymosan-A before irradiation, and vaginal cytology was performed after irradiation.

(3) Effects of Zymosan-A on ovarian hormone levels in irradiated mice: Before
irradiation, mice were injected intraperitoneally with Zymosan-A, and the changes of
ovarian sex hormone levels were detected by ELISA.

(4) Effect of Zymosan-A on the maturation of ovarian follicles in irradiated mice: The
mice were pretreated with Zymosan-A before irradiation, and the mouse ovarian tissues were
obtained by dissection at a certain time point after irradiation. The number of follicles at all
levels on the HE section of the mouse ovarian tissues was counted, and the total number of
follicles was counted.

(5) Effect of Zymosan-A on reproductive function of irradiated mouse ovaries: Before
irradiation, mice were injected intraperitoneally with Zymosan-A. After irradiation, female
mice were co-housed with male mice at sexual maturity after ovulation induction. At a
certain time point after pregnancy, mouse uterus was dissected and the number of embryos
in uterus of mice in each group was counted.

(6) Effect of Zymosan-A on the body weight of offspring of irradiated mice: The mice
were intraperitoneally injected with Zymosan-A before irradiation, and the female mice were
cohabited with the male mice at sexual maturity after ovulation induction. The weight of the
offspring of each group was measured at several time points after birth.

(7) Effect of Zymosan-A on the proliferation of irradiated mouse ovarian granulosa
cells: The cells were pretreated with Zymosan-A before irradiation, and the proliferation of
granulosa cells was detected by CCK-8 after irradiation.

(8) Effect of Zymosan-A on survival rate of mouse ovarian granulosa cells: Cells were
pretreated with Zymosan-A before irradiation, and the number of colonies formed was
counted at a certain time point after irradiation.

(9) Effect of Zymosan-A on apoptosis rate of mouse ovarian granulosa cells :The cells
were pretreated with Zymosan-A before irradiation, and the apoptosis rate of each group was

counted by flow cytometry at a certain time point after irradiation.

-10-
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3. Preliminary Study on the Protective Effect of Zymosan-A on Radiation-induced
Ovarian Injury.

(1) Differential gene screening of protective effect of Zymosan-A on radiation-induced
ovarian injury: Mice were injected intraperitoneally with Zymosan-A before irradiation, and
mouse ovarian tissues were dissected at a certain time point after irradiation and subjected
to high-throughput sequencing.

(2) To verify the role of TLR2 receptor in the protection against radiation-induced
ovarian injury, TLR 2 KO (Knockout) mice were constructed and studied in vivo.

(3) KEGG function enrichment analysis of differentially expressed genes: KEGG
analysis was performed on the aforementioned differential genes on a public data analysis
platform according to the operating instructions.

(4) Quantitative PCR verification of differentially expressed genes related to ovarian
tissue sequencing results: Before irradiation, the mice were injected with Zymosan-A
intraperitoneally. At a certain time point after irradiation, the ovarian tissues were dissected
and RNA was extracted. The differential gene expression levels were verified according to
RT-PCR operation guidelines.

(5) Verification of the expression of proteins related to TLRs pathway and NF-kB
pathway:The mice were injected intraperitoneally with Zymosan-A before irradiation. At
some time point after irradiation, the ovarian tissues were dissected and the protein was
extracted. The expression of the corresponding protein was evaluated by Western-blot.

Results

1. Establishment of Radiation-induced Ovarian Injury Model and Study on the
Safety of Zymosan-A

(1) Through the study on the ovarian endocrine function and reproductive function of
mice, and the comprehensive analysis of the results of the two parts, it was preliminarily
confirmed that the appropriate modeling condition of the mouse ovarian radiation injury
model was 2Gy single pelvic local irradiation .

(2) Administration conditions of Zymosan-A used in the previous study on protection

-11 -
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against radiation damage: Mice (50mg/kg) and cells (40ug/mL) are suitable.

2. The protective effect of Zymosan-A on radiation-induced ovarian injury.

(1) Compared with the irradiation group, Zymosan-A administered before irradiation
could increase the weight of ovarian tissue and the coefficient of ovarian organ, which was
significantly different between the two groups.

(2) Injected intraperitoneally with Zymosan-A did not cause estrous cycle disturbance
in mice. The total rate of estrous cycle disturbance in mice injected intraperitoneally with
Zymosan-A before irradiation was significantly lower than that in the irradiated group.

(3) After Zymosan-A was injected intraperitoneally of mice before irradiation, the
levels of ovarian estrogen (E2) and anti-Mullerian hormone (AMH) in the irradiated group
were higher than those in the irradiated group, and the levels of follicle-stimulating hormone
(FSH) and luteinizing hormone (LH) declined significantly in comparison to the irradiated
group.

(4) Irradiation induced follicular maturation disorder in mice. Compared with
irradiation group, the number of atretic follicles was decreased and the number of primordial
follicles, primary follicles, preantral follicles, antral follicles and total follicles were
increased in injection plus irradiation group.

(5) In the evaluation of reproductive function, Zymosan-A pretreatment can increase
the pregnancy rate of mice compared with the irradiation group. At the same time, the
counting results of mouse embryos after pregnancy showed that the pre-irradiation treatment
of Zymosan-A could significantly increase their number.

(6) The body weight of the offspring of the mothers treated with Zymosan-A before
irradiation was significantly higher than that of the offspring of the mothers not treated with
Zymosan-A before irradiation on the 3rd, 5th and 7th day after birth, and the trend was also
consistent on the 42nd day after birth.

(7) Zymosan-A could increase the proliferation rate of irradiated mouse ovarian
granulosa cells, which was significantly higher in the treated group than the untreated group.

(8) Zymosan-A could increase the survival rate of irradiated mouse ovarian granulosa

-12-
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cells. The colony formation rate of Zymosan-A pretreatment group was significantly higher
than that of irradiation group.

(9) Zymosan-A can reduce the apoptosis rate of radiated mouse ovarian granulosa cells,
and the apoptosis rate of ovarian granulosa cells in injection plus irradiated mice is about
half of that in irradiated mice.

3. Preliminary study on the protective mechanism of Zymosan-A against
radiation-induced ovarian injury.

(1) There were 268 differentially expressed genes in ovarian tissues of Zymosan-A-
treated mice compared with radiation group, of which 156 genes were up-regulated and 112
genes were down-regulated.

(2) The most significant up-regulated gene was Tlr2.

(3) Compared with irradiated mice, TLR2 KO irradiated mice had more severe ovarian
sex hormone disorder and reproductive dysfunction, and TLR2 KO could completely reverse
the improvement of Zymosan-A on ovarian sex hormone disorder and reproductive
dysfunction.

(4) The protective effect of Zymosan-A on radiation-induced ovarian injury may be
mainly through targeting Toll-like receptor signaling pathway and NF-kappa B signaling
pathway.

(5) Compared with radiation group, the expression of some differentially expressed
genes in Toll-like receptor signaling pathway and NF-kappa B signaling pathway, including
Tlr2, Ccl5, Ccl3, Aktl, Myd88 and Ikbkb, were up-regulated, and there were statistical
differences.

(6) Further verification results on the expression of proteins related to the targeted TLRs
pathway and NF-k B pathway showed that the expression of proteins related to the
irradiation group was significantly higher than that of the simple irradiation group.

Conclusion

In the early stage of this study, Zymosan-A, a highly effective and low-toxic anti-

radiation compound, was screened from a large number of TLRs ligands through literature

-13-
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review and ligand screening. The preliminary toxicity studies suggested that its toxicity in
animal experiments was relatively low. At present, the animal models and modeling
conditions used in the study of radiation-induced ovarian injury at home and abroad are quite
different. Therefore, this study began to carry out research on the endocrine function and
reproductive function of mouse ovary to construct a stable radiation-induced ovarian injury
animal model, which provided support for the subsequent research. Before conducting
specific studies on the protective effects of ovarian radiation injury, we further verified its
toxicity. After its safety was confirmed, Zymosan-A was confirmed to have protective effect
on radiation-induced ovarian injury by conducting studies in mice and mouse ovarian
granulosa cells. Finally, two potential protective pathways of ovarian radiation injury were
screened out by RNA sequencing analysis of ovarian tissues of mice in simple irradiation
group and irradiation group, and were preliminarily verified by RT-PCR and Western-blot
experiments. The study provides a reference for the animal model of radiation-induced
ovarian injury, and provides a potential protective agent and a potential action pathway for
the protection of radiation-induced ovarian injury.

KEY WORDS:

Zymosan-A, Radiation Therapy, Ovarian Radiation Injury, Fertility Preservation,
Radiation Injury Protection
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ARE 17 3R

] RILER 3L AR FR
Aktl Protein Kinase B o, EHEEBa
ALT Alanine Aminotransferase HNEBEEEBE
AMH Anti-Mullerian Hormone NZYEEER
AST Aspartate Aminotransferase RIVABREREELE
BAX BCL2-Associated X BCL2-Associated X f]

c4=)id
Bcl-2 B-cell lymphoma-2 B ¥k 240 & -2
CCK-8 Cell Counting Kit-8 MBS
Ccl3 CC-Chemokine ligand 3 B E R 3
Ccl5 CC-Chemokine ligand 5 LR FEciE 5
Con Control pagicEic
Cr Creatinine LB
DAMPs Damage-associated molecular patterns WG TR
DEPC Diethyl Pyrocarbonate RS — B
E2 Estrogen HEBE
ECL Enhanced Chemiluminescence WERL R
EDTA Ethylene Diamine Tetraacetic Acid Nz
ELISA Enzyme-linked Immunosorbent Assay — EgBE G & % Bl
FC Fold Change ERUEEE
FSH Follicle-stimulating Hormone SRy R E
GAPDH Glyceraldehyde-3-phosphate HimEE-3-Bm i S s
dehydrogenase

Gy Grays pE
Heg Human Chorionic Gonadotropin AREEREREER
HE Hematoxylin and Eosin Stain DARPALEAE
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%5 RXER LR
HRP Horseradish peroxidase B SR
Ikbkb Nuclear factor x B kinase subunit B % AT «B BEEWE B
inhibitory factor 51 EF

IKKo/B Nuclear factor k B kinase subunit o/f ZEF «B BB E
inhibitory factor o/p W F

IR Ionizing radiation B RS

KEGG Kyoto Encyclopedia of Genes and HEHEEREGREEAHEH
Genomes &4

KO Knockout FER R

LGG Lactobacillus Rhamnosus GG RERATE GG

LH Luteinizing hormone BIRERER

LPS Lipopolysaccharide iEEA

Myd88 Myeloid differentiation factor88 BERE LT

NS Normal Saline HREEEIK

N.S. No Statistical Difference L& FER

OD Optical Density W

P65/NF-«xB Nugclear factor kappa-light-chain- E4L B A F «
enhancer of activated B cells ReEf TR

PBS Phosphate Buffer Saline BB

PCNA Proliferating Cell Nuclear Antigen WM A DLR

PMSG Pregnant Mare Serum Gonadotropin 25 MEREREE

PRR Pattern Recognition Receptor B RM=E

PVDF Polyvinylidene fluoride RR_E %

RNA-Seq RNA sequencing HFEANFHEAR

TLR2 Toll-like receptor 2 Toll 3244k 2

TLR4 Toll-like receptor 4 Toll FEZ44 4

TLR9 Toll-like receptor 9 Toll 324k 9
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%5 XL HICAAHR
TLRs Toll-like receptors Toll FESZ AR K i
TMB Tetramethylbenzidine VY BB R
WB Western-blot R H L
WT Wild type i opi
Zym Zymosan-A BREEZHE A
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—HEFTNSTEIR EoR, £HAGELE 120 FHBEMREHRREIE 152
39 BERBETHBISHY, ZERBE AR §EFHREEIESH AL 6%
AP, BT A ERMESSRITERNAKN R E, SN EEENEREAR
wriREC. BUZFHMEEE, ERK— BN TGN BELSERITEIR
TR, W TERIEMEEE, SRFEBUTEANMEETFREESXINED R
PR, M EITEEERE, TENTRRKENLERR. EILEMNEEEE S,
B ARSUAIINREEEZENRERLAN 8%, SZHEMNMEE, WITRHE KR
HEZRHE/NT 1%, REMERTELEREEMAAE, ENETIRTRE
RGBTSR SN L= ERREN. BRTEREFEII, R TREER
B FEEFHEN, X5EH. FEEREMOMLEASRBFMMEXET. GFEIIERR
BEN R R A BB BE R SBUERRE TR, EEgRETE

IR SRR AT 58U, Wallace K H BB E BRI AT 5] A F B H7
TIPS HL D 0% MBI FHEFIEL N 2 Gy, FHEHE L AANLITRALN
LD50C), BAFEWBNERN TEES R L EINETIREEER, R EMEF R
IOANBRRE(S, HARZN 203Gy, 10 ZEF218 18.4 Gy, 20 K 16.5 Gy, 30 ZHf
14.3 Gyll%,

BB, (NEDHERMEEEERITIISNATERPEZ TBEEH, £F
NEECLRANBARBEET FE - RBEEENITE. “Oncofertility”7E 1t
OLUT BB R AR, FBHT NI SRR A TRER, |5 TR E 1k IR
HREEERETEFINNESR, FRRBEZNFEBITHERENEET HRERE
T FE AR SRR A U130,

fE“Oncofertility” B A LB B FEGAFUT =47 EIEK, WEHY. £90
. Y. YRR BRI R R A ORI U R SRS, EARE
OB AT R MBYT, BT - R, TS BN TR RS,
MRAEEREN, JRLeEsk, WEBNANARATERZARBUTHER AL
e B E IR IR R B IR L T —ANFT L, ERMEIGE — L& 4RE, 4l
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MU ERRENE. ENEEBHEXR . RPaighfrr&t v, aiE0maA %k
RAFMBHE. ARG ANEHE. NEARRFANBERNEBESENNED
Bir R R ER AL EREE T HRECEREERITREL P!, H
ZE P FER A EIGEE S MR ARE, Flin, %R0 HE B ALBRd R
RBEMEERK. FREBRARPETIIEE D HaxBELFRE L LHEKE
STRSES. AP FRELRELEMENEE, SMEREribr=Eems,
BETRZFEERRE, B2k,

EZWSE, Hil Bis EBR&ENZY 9 FDA #it#ER) WR-2721, {HH A
LEGS PRI MR, BIRMES, —ERE LR 7T HMERRY. BEXA
ATHC & R A DT R 4 BT R XM R D%, 78 SCBRId 2 e 5L
TR AR, ek, REFEETELGEITR T £ TEEREH 45 R IR 2
PGB FIR IR R RS S R IR £ ARG, N IR MRS G i
kT HAE, EIEEERNARGE. B AER . FRIRMBEKEZ ZHK.
i, mFFRESBCE. XA B E R A4,

2008 4E, FE%#H Burdelya LG K HMFHBATE (Scienced ZF+E L& IRIKIE I TLRS
AR B A 307 CBLBS502 A LA #E (5] NF-xB i 2% % 58 5T 40 5 R FE ISR I B 37 3K
R, 3X — A SRR SR R R AE R B (8] A5 21 T AR 2 58 5 403 0 B 47 S0UEUBTE 92. 38 1 o
¥, KT TLRs ARG R HBL R 7E SR 5 45405 97 37 SIS U I 50 38 7 R 9 12 SBUETT 5 1Y
B

ITEE4E sk, TLRs (Toll-like recepters, Toll A FiK) KEBEERRFBEZEF
WEEMEAZEHBIEL, HESENARAGEIRER —RBENX R =&
(Pattern Recognition Receptor, PRR) ([ 1) 2628, 7 1995 4£ 3% E ) Hashimoto
Wt 5T I A ZE SR8 P e K R B AR IE RS 01, 548 Hoffmann JA - HBA#)#E— BB 5
RI Toll EEFERE KRR GRETKHEEEIEM, HIH MR KA KL Hoffmann JA
HH7E 2011 S350 T #H NURA B2 SR 2EPL2, gHARAEANEERNE 10
i TLRs, 43 %I%%dr4 9 TLR1-10, TOFE/DRAEAKIT 127 TLRs, AAE TLR12,
WO IR 7% Hedr 44 04 TLR1-13091,

TLRs 7ZE#EL_ E@ERS, AF TLRs RAKMSHEIVHAUL, #ETIRERES,
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EHEZ . AR TLRs IR5U#) DAMPs (damage-associated molecular patterns , 3545
XA FERD (B 2)FE—®ER, . TLRI. 2. 4 1 6 EHEHHEENE
HK#E4r: TLRS. 11 #0128 E RBHEAEMEERLH: TLR3. 7. 8. 9f1 13@%
B EAR R BREE HPY), 456 TLRs AN RIMEALEWE, FiERBaEERHEN
THHE SR R RS 32, REMFARSGRIES, ZHK TLR Z44AH A TLRs
{5 538 B (10 T S8 mT 4Kt MyD88 @ % UE NF-xB, M REMHIAMAET:, {2ital
HEE, JER A REMERBSY, NF«B 4 FA4LF TLRs FifE S @R NRAME,
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fRRRH X NF-xB @A, MTSIE N NF-«xBE” 38, NF-xB ##0E/E, —7
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32)
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B 1.8 1 H324k (Pattern recognition receptors, PRRs) {§ 5 Sl &
. (FH B Nat Rev Immunol. 2020 Feb;20(2):95-1121%1,)
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TEARSHR B 45K, 4 2008 4E TLRS 244k K LA A i E S 7T LATE 48 S 45 45 B
P REMRRAZIE, BESE TLR FKikH A2k & HE AR REARRERN, AR
JS AR —IE S 0501, AR BEAH AT AR TR ST R B P LR R, T TLRs
BEEFCHIF, UESE T TLR2 A1 TLR4 5244 R v 8953 5453 495 77 A 1) 3 3 0 152,
A 5% B e 76 48 S 45 0 7 5P A Y 1 P B AE B S R iE S, B E BTATIRIE M TLR2 A
TLR4 [ ECAA A B8 A A S B BORMREE 4P, 140 TLR4 Bo /& LPS i mfE H #F
B, BTSS0S M BR B RS, 1 TLR2 A& Pam2. Pam3 8%
BIERMRBRAR GBI F BN ERAL, BRE| 7 HIRANFFFTHINAEMS 4647451, R H AT
KT TLR2 # TLR4 7£48 4 #54 B7 47 sk i) F 70 AR B 25 4@ S O D 4P o 707 ok 7 48
SRR, BRIESHIETIRT MR LR,

A TLRs that detect bacterial PAMPs
TLR2/1
TLR4 TLR13 TLRS TLR2/6 TLRS
l LPS Ribosomal RNA“‘ CpG | L:pop'o!em! Flagellin l
| a |

B TLRs that detect viral or parasite PAMPs
TLR3 TLR7, TLRS TLRS
dsRNA | ssRNA CpG DNA
o ! 7 7 . —~ e

= 3 I - \/ \/
7 Vh .
— -, ——

Virus %
TLR2/1, TLR2/6 TLR9 TLR7 TLR11/12
Lipoprotein CpG DNA | ssRNA } Profilin
4 '8 i I

Parasite |

=

& 2 AFK TLRs RIERHIH DAMPs. (E Cell. 2020 Mar 19;180(6):1044-
10661261,)
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Bhxf UL B E &, ARERTHIRET 7 KRBT R, FEHTER TR
SKIRIOIE, M 13 PO TLR2/4 MRECEHIRIES] —Fr AA BRI P61 R 8%
A TLR2 #29] Bl & Zymosan-A.

Zymosan-A, P X LFEGZHE-A, FTEHMERMSAEFER SR, £2—
K -1 3 HRERNERE, TERE - THEKNAEFSEEENERE, X
Wz, i EE, SEMERK. sUARINTFA CARUESE Zymosan-A Xt i BA K (i
BEGER ZENBHBIRREREE M, EINERENF 5E, 3R /DEARTT
W RN, BEAS TDBRERESN Zymosan-A, /MR GFSL4H 415 38 b & G L
IMEHEHHEL TREAH, HORMEFEKTFREHRARR, XEEREYP
KY] Zymosan-A X G LIRS A0 FRE ] LAUAHERT A RON .. — A, BRI RE
FHITHIMER BN SRR A HFHEELT LPS. M L RRY, Zymosan-A A[RE
7 —MFT A R UK TR RGP 5.

FERRAE IR AL RE s, ST OF B4 B AR B s B A FIE 1 7 U E R
K[22-24,55,561, AHE Fos B Se il id O R 1) B R HR AR B, BRI R B ¥R T
2, L —AMEX R E R BRI IR S ISR, JFFRE Zymosan-A AH SR B S
. fEH— DU T ERERBRIKR G, EIEARNINT Z J7 E SR AT Kt
IR R R IR TR i B B RN, BT IEE RNA MR SERFB, ik
H A IEE R RIS SE 7 T ANEEEEE, J@d M sE I LASGIE . 7 @i A iR
HIBR T, RIS — T e RIS 1 DR SRS A B 4P Bl 77, D O B i 453 4 Bl 7 O
RRMFHR MBI FERASEREEHE., 228, SRHI BRI
AL STIOEER .
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FE—EBSY: BUHMIRERGIRENAER
Zymosan-A AR EHHR

—\ BI&

BEEMBSZEEITHNANARE, WEEBENEGFRBI THRAER, R 7T
REEEFRNEN, MARSMEEFEEERENSS T ERBSHRAERR
N, etk on A LN BT IRESUR, BT &5t 5 R EThR &AL,
TPEESHIINE R, TSR E S LI SBEHR R BB AW R,
EHXARERRBIEIREE. H—FHHE, ARBEMNTAEAERLE S
KANENFEZRR K, N3Gy B 8Gy A%, B¥WRHEGRY, mEREIRK
T BIERAE LR .

2008 £F, MHFFEFE (Science) ZE LB IRIIE TLRS 437 CBLB502
EANRENES W ERESRGHIFSN. BE, ZEZFERENARET TLR X4
K TLRs i8R, {8 R AERRETIRGBT 30T 78 SR R Bk =, B OV SR
PP B A S HT R T MU, ARREEE IR, TR RERERER D R
HiIFESESS, ESET TLR2 F TLR4 FESESTHE N IR OTBI 17 R #EE R EERI 12,
FESEEAE B, BATER—BRIT T 0RERE. SRe08, TR T RENsE
B, MO RRTOIRGE H—F#T A TLR BLik Zymosan-A. FHEFHE RS L MB RGN H
BN MRITR T BAETA, WIE T HA RN 4. Zymosan-A £ B-H 5
PRI — R, WETCA 2R 0 kE K a@E 2 A E0E TLR2 RIBHL A RE, KIEN
AT RIPE A8, RATETIELR + K Zymosan-A X §F £ B A B B #4857
B e, BIHR KA 5T 1 frp 7 S AR IE

ETHEUSEEIMASEFTFAENRNTRAR ., ERAEEZRBKREHBE
BRI, FATELEMIERBYTERE, RABRERTIUT. 23R 77K
BrATIER, WEME MRV ENBUT IR RG0S, ARSI RITHE
RIFRIZER . FrR PSRBT FIM GG TR EEFREER, RN ENIZKE
£ EZE. REEHSNEEEHE Zymosan-A Y22 W#— P IIE. BA7E
C57BL/6 WEME/DN R AN RSN B A M b T et 7T B AR REBOT, WEAF
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Zymosan-A Xt ALST M 97 £ AR5 60 b5 P BB BB TR

RHFE. ARBSRYE, ERNERNDRIPEERFKT, HFTHEEREE,
SEPMEERMEE —MINGERBREHF. Zymosan-A W EEFARIEEAM
SRS, BB Zymosan-A KIBUS /N RIFEE. WUEF KA R M 8RB DP
EREFENE, SHEDRHNEEBEKFENREREERITMAEEEER,
FIB TR/ R N SR 40 BTE J1KF, REERIRTT Zymosan-A BIEE.,

—\ MR #EE
(1) sLR#E

1. SEIeEh .

AP RBEL RN CS7BL6), WET LT ELKRHMARE
[RAF, BN 6-8F, ™RBERRIWEEKEEIERIRT.

2. RIS

A SZI0 BT B /N RO BURi 4 (CP-M050) WE TR EEREMRIBSA
RAHE.

3. FE SRR KA

Zymosan-A: Sigma-Aldrich ()

0.9%4FEEK: RLHWRHFRAR

DR REL). BAEERERCH. FEABERFSHEILZHE B ERAMH)
ELISA #3137 BEHEEMRIHERAH

MRAEBREEREE (ALT). RINLEAREEEBE(AST)ELISA Bil&: £
BHREYREERAT

/NRIEF (Cr) MRAE: LIEEEEYRBEERAH

Mty RNEEREGRHERAF

EDTA-fRE§: L ERBEMEARRERAR

PBS (A4 Mg, Ca?) : 3£ Hyclone A 7]

CCK-8 Ml &: BARRILEHARR

PMSG: TEFE_BER]
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BEZERFALFLBI

Heg: HUMHEIDZ T

BB RREER): BREENEYRRARAHE
96 fLiKk: M IEEREARAF

25 cm2 3EFRME. 75cm2 ¥5FFH: EE Costar A F]
60x15 3HIRM. 100x20 3EFFM: 3E Costar 2]
15mL B.0E: RE Corning 2 7]

2mL 4R E: EE Corning AH]

MBETFH: FHFRREDREFRAR
EHEN 1.5SmLEPE: LHFEARAERTHERARAH
AEFFER 1.5mL. 200uL EP %: 32 Corning A ]
B EB R SE Eppendorf AH]

3k €0.5-10uL. 2-20ul. 20-200uL. 200-1000ul.) : BiEFLLRE24EYREEFR

4. EELRMNE

PNENDRBEFARETAMBARE: LHZBEMZNSZERAH
2 HFERAFYMBER ST FREREABT (L) FRAF
HYraiE: PR REERAT

YHaEEFFH: X E Thermo Fisher A 7]

-80°CHB{KIBIKFE: £ E Thermo Fisher 2 F]

Nano Drop 7366 i+: 3€E Thermo Fisher A &

iR E4%: XHE Scilogex A F]

4°CELHL: EH Scilogex A H]

AIRREKBHR: LEREERREFRAA
B4 LEEANEDREERAF

15mL KPR OHL: B RASER AR
BIEEYEME: HZE Olympus A

ARARIEERE. EERHEERTSIM
gi7k#l: £E Millipore A7)
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Zymosan-A X 3477 PP £ 15 69 55 47 29 B ALE] HF 5

HlvKHL: HA SANYO A4 H]

EREERTRY: HFRRBBIESRIRERAH

(Z) EWHE:

1. y HEREE

AW FEIE R AT R F 1 RE SR A R AR MR RO ©Co AT, fEIBEHEEA=E.
RARTATA DRSS R Z I s e RREE, FELMFE RO E TR e RE S, URRKE
ERITFHTPIREMRTERNZERS (B 1-1 A) . LRI, FERNag
R UH OB O, FETELRENEES (B 1-1B) . BI\EKRAFN
AE, PREMABRBEZARFNENRRE, EHFNERLMESN 1Gy/min. L
WiG, SRS NBANEeEBEFRT, hEBEETHIES L, EREZG FHHEZE
AR, FARELEHEE, BDREEELBINIAFR AL HRERELS
KRG, ZBREOE, & 75%0 LEEREREHEERE, SENEMMREEFA LR,

B 1-1 ERE PSR EGRYE RS OFR. (A BRIEFDBROEE TR
(B) f@Hd R iR if s M 05 =K.

2. Zymosan-A FJECE

NERTES A Zymosan-A fEEEZG T HEAMERTFRFRE, £LEREEST
FHER 15mL BOoBED, MAEGELEEHELSK BTEGHLEGHRY, BA
R S BRI E 9 50mg/mL, 7EVEST AT R A5 MR AR B TR N S
mg/mL.

M SIS FR BT A ) Zymosan-A FLERIE SEYSEIREA LML, HRAMESR
TFRIPHE, EEEEESPHEILEE 1.5mL EP &P, MAEEXHEPBS, BETE
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GFEEREXRFREFERL

Y2k L RGIRE, RABHIRTEBIREN 10mg/mL.
3. LRy 4 SRR AR

3.1 s Yo

(D) (RIEsEIr . W EEHEELRIMEFERARMWANLR/NRE, FEL
KMt R A A AR RR A, RIRA NI AR RMEHFIES N: 0.5Gy 1 R4
(0.5Gy*1) . 0.5Gy 2 K4 (0.5Gy*2) . 1Gy 1 &4 (1Gy*1) . 1Gy 2 R4
(1Gy*2) . 2Gy 1 R4 (2Gy*1) K 2Gy2 R (2Gy*2) , S48 H/R, ESE%
FFOG R0 S & R SR T A O 1-3 .

(2) BHELRAH: N EBEELRIMAFERATWANLR ARG, FEHL
K MEME N R 4 a3t B MAZIA, F4H 8 H/AR, ESRIFHIYLENEHERET
BRI 1-3 A

3.2 LR FIVIRI AL B

(1) TEARIESEIT, % MEATR NG ISR ERAT.

(2) EEHFHRIELR S, RIS, HBAHKREN Somgke, [EIFE
10 /NBF, 43 B R AR s ST B /N BRI 2 T IRTEST 0.2mL Zymosan-A, Xf
HE 4E 7EAH [F) 3B AL B s e S R SR AR i AR 2 2K

3.3 SLIRE AW SR

(1) ELISA BEARWEE SHI&: BBHRG LR R 1, /ARt 7 kG
SR, FREBEAYENE, RERRROLEEDBRMIBRETFAEHEN
1.5mL & EP &9, BR/DRMBHFEAREZTREITRIIK EP ERET SHE
KEARN, BEIEPRESRBENIR. FIELBERRETRE, KHK
BT 4°CUkFEP IR, - REHEALL 3000rpm. 4°C. 15min BHOE ERE, ¥ L
BERABBRBET A S AEERRN 200ul £E EP B4, BET-20°CIKFEHRF.

(2) MEMPEAYLE: BRBAGRBERE 1A, /DREIT S RE,
Rk s, HERIRERIUME A AR D 1.5mL TE EP BIX44) 300ul (M
, BR/NBRMBEARRETREFRIE EP ERE TEERIKMEREN, H#1E
R RERRANINE, FHR RN,
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Zymosan-A 3+ 257 P R ARG 89 85 4 28 RALBHF R

4. ZHHEBEST

INRIEBURRILL 37°C. S%CO: AT IR RM S, AT At
S (4 DMEM 363) . £, RIEERMEHE, 423 RiB—
W, FEMBATHBA IR 70%-80%E K58 1:2 B9 HLBIHET SIS

5. MRIGILEE

BRRAGVRBMERE 3 R, EEEPREA TEBEEEES TES TS
PMSG 8 IU, 48 /M5 KRR T MR A T IEES Heg 10 U, 7& Heg IS
RIZRIER: BR=2:1 MLFHTEE, HESEES | RETREREHEHER
BREERHERLNE, FHEMBRMERNESREPFEREAMES, K
BEFEFRMRIEHN DI, BT D7 A TFRERERIEGRE, RFREERELTUERE
BAFENR, EXRINVIBERE LERHBINRTE, HEBILEE.

6. 4 25 Wy it A T A

ALK A CCK-8 HEBHTHRBMERRN . CCK-8 WA EEQ KA
—WST®-8 1 i &£ (1-Methoxy PMS). WST®-8 B E/KEM:, EEETHHRIIT
NEBEMME, 7@ 1-Methoxy PMS BEZ ML AN AR EBNME
NADH M1 TTHEERE, £R/KEE WSTS-8 By, BREyREEEREK
B, 25BN 2 B S M7E 450nm S K ALK OD1E, OD{EK/M5%YE
B .

BARRIELTA:

(1) HHtKR:

() Wfk: SEIRFFLART, BULTFXEEKHN/DRIPETRAM, ARBRRK
HIEFIAMEFRE, WA 2mL X PBS 181G ABRATRE, REEEEss
MM 1mL & EDTA-BREE, HR8R3), RIEERESATHFLRBMERE,
HIRHAL 3min, A 3mL & ABFRELIEHEN, ABRRBRKITRIEL MM
M AT R

(b) BEl: WEBBLK LRFEHLERARELEEEEE 15SmL TEE L
ERN, BOYVFEFEIRIFET L. 1000rpm F3E B L 3min;
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(¢) ER: HiffiE LESHEBHTAREFRE, WA 3nL TRAEFRERES;

(@) T8 BRAARE 20ul MEMRTHIR, FAAMRTHEVLEETHR T
BIETHE S ANEF, RPN i IR

(e) ABWRE: WMBATRARKE, RM—E4HNWARBSRES—FH
15mL BO0F, MASEEAEFEHERRLIREN 2.5x10* A /mL;

(D) . %I 5000 4~/FLTE 96 FLREBAFLA BN 200ul HEW, HiRE
RERBHT 96 ARTHMANAE, FHRERASFEEMIS. ¥ 96 FBRKFR
B TRt . ELBRRTHERS, KRERSIER 96 LR AR
200uL/FLIDAFCE PBS, AR 1E7E LR 2 A B K 4 28 R B W 40 i A KR AS T 7 R
HRE.

(2) ZatsE: EFMRE—BNE, REMAREERELRARBESERE, R
BEERATI, %M 40ug/mL FILA 2GR EEAIRR 10 /NET4ET /) BB P SE BURL 40l Zymosan-
A LRI 2 R, WAL TFRSERNTGHE PBS 4¥. BAREREA 6 1, K
VIR B SE UG YRR BT 96 FLRMEA WA BEEKTPHE Tirkd R
P ETR.

(3) CCK-8 #ifll: 7EH _RAMRIMLAIR)T 48 /Mof, BREFRMEPEH RN
96 FLIR, BWIEHELRE, SANFLAINA 200ul JCHE PBS Hilk =i, RufeERSE
ANLAREEFE. ¥ DMEM #5#%E 5 CCK-8 RARWIE 9: 1 thplmmlail T
W, BEEAESILAMIER 100 ul, EEFAAELEETE 2 NTERY, FHE
AR (R 450nm) BALROLE (OD1E) , Ll OD E A liebnfEE .

7. SERR S HE Sl

ALK A CCK-8 EFATHME /I . BARRFEHNETE, 4%
450nm KRR 2K OD ER/M S5 MIEIE 2T IEMR.

EAR KRR D RIRATIAAE L A AL

(1) 4R,

(2) EH: EHIRE 36 i, ERAEHEREBREANE, HRIVESTHL
4512 3Gy, 6Gy. 9Gy- 12Gy X 15Gy i vy SH¢R4EM8, SHKRER 64, 7
BELEIRER 96 FLIR 2 E/K FRE THrrE s s b 7%
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Zymosan-A X 277 P 57 R AR5 09 B I B A ALK BT R

(3) CCK-81ill: ERBMENRSG 48 /N, B EEFFFMPEH AR 96 FLIK, B
IR E L, SANFLAMNA 200ul BE PBS Bk =8, RAREREINLARE
H7r%. ¥ DMEM 35785 CCK-8 WAIRMI% 9. 1 LWBImHEM TIER, MEE
FABMI/ER 100 ul, MEHFBABEET 2 DRERE, ERBREN

(BB 450 nm) FFLBEE (ODME) , FFLL OD EAKNTEIRIER

vz g, HAEFOD - FZEFOD 0
HIBFT = = oni-mronE < 00%

8. BEEX AR IR fiHikie (ELISA S£468)

SR FEE. AL RARMERITRA, HHEL, M2 F BRFENT
R P MARERREE, DA BERIEFRAEESERREELYEE
(HRP) fRridHIsitk, ERNEREHRREAHNHFRERBMRELESFE, FMA
3,3.5,5- W R EELERE (TMB) JE#¥. HRP F&F KT S/ B 4L TMB £ A
BRRMEY), FERMNERPEHBRIELTERRENECARNESN. RN
REFRGMNFRRIERTRNEEENEMES. SR UENE 450nm EKTHK
JtE (OD{E) , BEiHEARHEERFERKRE.

BARBRIESTRA:

(1) SEIORTHER: FESCIRITSRET, MIKFEFEH A MiERE 4 & ELISA iR
&, EEELHT (18-25°C) Z18°F4 30min, FAEZEAMTLL 1000rpm X i
HATED 3min, FREMIEEVIT EP B T84, HEELBEAT REGHR

(2) BERRE: RERA: BRABREE=17 QAR RILERE, BRLE
HRIERSTS, BIERFE, BHm4HSN;

(3) AR BELBREREBERESILEERIL, SMEERE I MR
L, EBANMFERILFEMA Soul friER, SERFEMFLPEZMA S0ul LRFEA,
ZEHAHRM;

(4) HRP#rid: BRZEBIZIN FERERAAELRAL PSS MAGRTEL
YiEs (HRP) #ricH4 RSB 100ul;

(5) BE: BKERERNRRENOBEEE, HAIRERESERMA, £ 37°C
BEERA T E 60min;

(5) ¥tk BREELEHRE, NMEBBATIHRMAK BEBBRERR
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BEFZERFHEFLBL

RIFLA B4R, R BAR RINERK K LRBRITES, BHESILmA 300ul ¥
B, BB 75, WMEBRBRIPEEE, ERKLKLERT, MILERRER 3K

(6) TMB &f.: ARBILIMAEH TMB KIEY A FEY B & 50ulL, 7E 37°C#
JERAEFHE 20min;

(7) &IERM . BEBELRE, EENLPEMARMLILER 50ul, ¥
R RIR BB

(8) OD &M FBFRIUENEILE 450nm KL E OD 18, FHLlirtih
£, WRIECHIFERIRETE SRR A BARE.

9. /NGRMLIF WLEF KPR

SEREE: /DR IE P RUE ] IERES S 5tk R AE Jaffe KRB, &
B—MBL AR ERBIEE S, REERENHERE SV RERIENL,
iz F B U JZE S10nm TR 6 (ODE) , MBIt Ea 8 M B AR RIRE .

BARBRELSTRAN:

(1) SERHTHESR: EXZBRIFHI, MKEFREAFNLEREE, ESREGT
(18-25°C) ZIBMER, MATHE, HEBRBRZRRESDEHBREK 0.05mL £—
FHY 1.5mL T EP B, FiXEPEFFMAEBRQVER 045mL, RARS, 7 4°C
%M T L 3500xg BB L 10min, BOERE, RECEER EERMAFH 1.5 mL
EP Bh, 48T

(2) FRuEfd R AIECH]: RFERERUE AR RIRES 10mmol/L, FEMIFAL
PR ERMZE, ME\UARRER ARELBRREEHRRE 100 FELKRERN
100 umol/L;

(3) NEFRERNZE: HBTRSNRELSALHE, HhReldsMEsy
FRE 3NE, SHEAANERESETHTIZRITFKREM, R “K 1472”7
MERRAA, REB G ESN;

£ 1-1 AR Cr RIUEA &Sk R A AR EAR
A (ul) A=Ei PRAEL el
AKX 150 (—) (-)
LB AR (-) 150 ()
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Zymosan-A Xt 3857 P97 £ AR5 695 I 3 RALH] B R

mEELEALEFER () () 150
ALET B e 50 50 50
WLET Assay Buffer 50 50 50

4, OD H&M . LRFBEBBIMTEER, R4RE, £FER (18-25°C) HE
15min, FIEEHF ORI & FLIE 450nm AR ODE, 2039 X Xoaeo
M7EHIFF (umol /L) = XHE, 100

XtrilE
10. Gttt
EMPW RPN EE 3 XU L, TERERXA FHEAFHEE
(Means+SD) R KR, WEFHEANERHESITRA T ARNE t 58 HIT,
P<0.05 N AESRIT ¥ LEFRERER.

=, TRER
(1) ARFERFIEN /D REFEIREHIE W

AT HAAFEBFEXT /S RIVEE RGN B W, NN EFHETIEEE T
Pt — AN/ IR E B R R B E U RS FIE, AT DR 7T H, 5l
H: FHERLH (0Gy) .+ 0.5Gy 1 IR#H (0.5Gy*1) . 0.5Gy 2 R4 (0.5Gy*2) . 1Gy1
WAE (1Gy*1) « 1Gy2 R4 (1Gy*2) . 2Gy 1 (R4 (2Gy*1) K 2Gy2 iR
(2Gy*2) , FIARBIHAZERREL. FREBAHRE, BRI 5 R
MR 2:1 6%, ENRRESE 7T RETHEHN PR FEITHERRILEE. SR 0E
12 s, BEERBOFIERMED, ®wEMRWRILEELEZRHELD, SXRMAL,
FIERBANAGT%ER, HE 26y 4, FrE/NRIGILEEIRNO.
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BAEFERFATFEAL

30+
(o)
E 20+ P * **
£ @ Qo * %%
~ g
= A ¢ *%k%*
s o) 556 * %%
$ 107 R
,k ok
0 T T e

O A AT S
o Q@o Q?,o RN N LN

Radiation

A 1-2 AEEERAIEX/DRAEFETIEEREER (¢ P<0.05**:P<0.01; ***; P<0.001)

(2) AN[E4E AR S B R BE KRR m

BERE—, ATEDNRIFEME KT Z T B — 0 50 SR R i A
EUHRAFE, WA DRARR S T R B IR A F R R A2 RSB
EREERE—A, i/ RIRBREUN B ME, FFIH ELISA kAl 8 i i
FEEFIZHERE (AMHD , #EE (B , IIHEEEE (FSH) REEERER
(LH) 7KF. 5RWE 1-3 fin, MEERBOAFEREN, ER4A/RIPE/HTIS
PEEER (AMH) KRB, B 0.5Gy*1 S 4 iE iRy 53 A Mty
Bir¥ER (B 1-3A) . EEEKFSRT L, BEERATENSM, fHEH
NEOPERMERE (B AKFPAWERK, B 0.5Gy*1 K 0.5Gy*2 22 S H Atz
HETRAMENESIT%ZES (H 1-3B) . E/MRKIIEIEREER (FSH) X
HEAERE (LH Mg b, SR8xR, MERBARENISN, ERA/NRITE
R R (FSH) RBEAEAEREAKT (LH AW, FraEBa S5 BaH
L EgG¥ES (EH1-3CD) « &6 1-1/pRAEEINEES 12 /RSB E KT
MR, WAWIPIERE 2Gy*1 A/ BN E RS R ARLE SE &, R
2SI IE AR I AR P DL Ry B
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Zymosan-A 3 257 1 97 8 4745 69 %5 47 2 B R ALH] AT 7

A 4000 AMH B 50- E2
30004 20 *%
z @' B S5 xx xss =100 $ *
2 2000 \ F% S o & &
I z j s kd ’%
E ‘ I *k % W ogg | || 1 *kk
1000+ | || ' ‘ l
L] | ||
0 T T L] ‘ L] - T l T 1] 0 - T L} l
P G P R R L S A S
S K sgﬁ & @ B o S R & O 9
Radiation Radiation
o D
15- LH 100+ FSH
* k%
% % % P
*k *;* “ *%
=104 Q = *% g
E 3 ® £ 60+ 20
=) * O a4 =) x [
E * ~',‘v1‘.\ E:&j- £
= |o°] I 40
3 54 i (i
[ ] | 20
| |
oLl AL 1] 0 .
P A o o o i P g o
o &p JP &P B O o S ép Jp & @ O O
Radiation Radiation

B 1-3 AFRERARN/ MR ABRATHIEHE. (A TRBREAENMRASHERER
AMH KFHIFM:  (B) ARBRFEN/NRMEE B2 KFHIPME; (O ANREBRAEX /S
REAEERE LH KFRENE; (D) ARBERFEX /DR IFERIBE FSH K FHIEmME.
P<0.05;**:P<0.01; ***. P<ooon

(3) AN[E4ERFIEXT /S RIP BN 40 i s 1 s
TR AN [F) 45 R R B /) BR O SR 40 M 5 ) B2, AR 07 a2 HH 4 R s SR
RS ERREREEE, ROVGAESRRAE (0Gy) . 2Gy B4, 4Gy
mIRA., 6Gy R4, 8Gy R4, 10Gy EBAR 12Gy BIRAH . EREBLEHE 24
/MBI CCK-8 SEIR PG4I IETEIE /1, SR mE 1-9 R, SxIRRAMLEL, 48
AR xR /N B W SLRUR AR AP G 5, B 2Gy AL, HAREE R ¥ ER .
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BERFERFRALFERL

1.5
©
S
E=g
S
S 1.0 *
S ::
z ] =
p— ——
Q
® 0.54 Ak
> s = Fkk
@
o
0-0 1 1 T 1 1 1

RO A
Radiation

B 14 AEERBREN /RSP ETRRTE TR (*: P<0.05;*%:P<0.01; ***; P<

0.001>

(4) Zymosan-A FZ5X/N RS Thae & m

FEREAERIRT Zymosan-A Xf /R GE K ML RGGEH BRI g fEd, &
MFIBESL T ARG FIEN S0mgke, EHREMPIMHARTREFXTHT TS
PR R BRI RE, ik, WATRGEHRIT T Zymosan-A /A E ThREHI R .
1218 50mg/kg HIFIELS /NRIEREEST Zymosan-A, FEAHAER)E 1 B, @id/HRIE
BRELMA)FMLAE, FEFIH ELISA Al RiLiEREREEEBE (ALT) kR
NARREEHBE (AST) KF, R/ R D E B AP Z 20 &
BEIThaemm . &Rl 13 fix, SXBAML, SAEANERIAEHKEE
(ALT) . RINXEBREEHBE (AST HKFRLAESITEZEZR (H 14
AB) . TEMEIAT L, AHHESHBAMLERDASEITSEER (H140 .
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Zymosan-A 3 24 77 1 97 £ AR 15 69 5 B B2 BALHFF R

ALT AST Cr
A "7 % . 607 NS,
N.S. K
N.S. €
= 45 5] oo
g i = -;.f
2 2
=40 = 30 E 30+
4 @ £
< < ;
204 15 154
0 T 0 v v 0
Oo *Q co *.Q o(\ Q.Q
¢ @Q\ <) &g\ 9 6@
® & §

1-5 Zymosan-A FIZ%H /MBI EF K. (A) Zymosan-A AIZ53T/NR A ERE R
B (ALT) BI8"; (B) Zymosan-A AZX /MR RITLEABELEEE (AST) MM,
(C) Zymosan-A FHZ53T/NRULET (Cr) BISZI. (N.S.: &R E )

(5) Zymosan-A FZ5% /D RIMK T I
5 RaRR T s /N R B B TheE LA, R EeE 2riE UMM R G B4
FEULFRAT IR Zymosan-A F % 5 B MLVR SFAH R HB R E4T T4, &5 R a0l 1-5 Fr s,
HxtEAMLL, HAH/NRMAB P Ammt$. aamitgh. MR, Mm%k
EIF L R R 4 G st B B S it E E R

A 10+ NS B 12, N.S. C sm- N.S.
o Y - 91 600
- : 3 _ _©_
= & )
3 - o
< 64 b3 g
2 g 64 2 400
S a4 T =
z g g
3 200+
2-
& s &
O°° 1,*6 % '1,*6 o 1;\\\
D q E N.S
20 N.S. 40+ ———
1504 o T
5 3
3 8
2 1001 € 2
% 1
2
50+ 104
0

3 =
¢ A o o

B 1-6 Zymosan-A FZ5XH /MR MBEARBIRKIE M. (A) Zymosan-A FZ5%T /N iR ik E 40

(WBC) fJ82mH; (B) Zymosan-A FZXT/NR MO (RBC) BIFMY; (C) Zymosan-A
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P25 7} BRI #8123 Y B2 5
Zymosan-A FIZ533 /N iR ML A5 AL AR 7 23 L RO REM

(6) Zymosan-A FZ5%} /) B R ¥ & KR

(D) Zymosan-A AZ3 /DRI MO EARIEM; (B
(N.S.: ZBZiHEE)

Bidss F/ANRIERIESN Zymosan-A, HELALREHE LR, LRBRIUMHIE
IMiE, FIAH ELISA A/ BEEEKTE, SERZHEHE (AMHID , HEE
(Ey) , BRI E (FSH) REMBERE (LI . 4RW0AE 1-6 FiR, SHEA
FEL, AZETNEEREKTETE AMH (B 1-6A) . E; (B1-6B) . FSH (B 1-
6C) KLH (H1-6D) HANHBERIT#ER.

A AMH B
4000 1209
N.S.
3000 + 90
£ E
S 2000+ 2 60+
&= =1
= w
1000 ~ 30 -
0 . 0
s N
o
6_9
C FSH D
60 8-
N.S
— 454 e 6~
S | E
— =
é 304 ; E, 4 -
L J =
77 ‘ =
u- 15 ; 2
0 v . o
°°¢ S_‘b
<&
g,Q

1-7 Zymosan-A FIZ5XS /N RGP S E KR .

#E AMH KFHIFME:  (B) Zymosan-A RZRT/DRMEBE E2 ACERIRZM;

HZ55¢ /N R BB AR LH KPR
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(7) Zymosan-A F#XT/RAEEITIBE R
N T EAE Zymosan-A R ESW/NRAETEIIGE, WBiTREES Zymosan-A,
HIEG RS THEREH OB 5 M R A AR IR 2:1 %8, ENARE 7 REd
RN TFEFTEIRIILEE. SRWE -7, SXREMLE, A4/ NRIBIL
HERNBEG I ZER.

28-
N.S.
_ 214
(<}]
e}
=
2 144
=
e
7_.
0 — :
Q
< 1;\&

& 1-8 Zymosan-A FIZ5X/MNRAEBIIBERIEM. (NS.: T4it%E 30

(8) Zymosan-A %F/)> B 5 52 BURL4H B 7 BB

AT, BRAED B E R BRGE P HESL T Zymosan-A 7E41 KPR IE5E 5
BRI R BRAER AR 40ug/mL. G8ERMEAYERF L ER A H R EER T,
HLGMBBAEARX TR E R T EGUR, FTEL, RATFRT Zymosan-A /) 5L YN EL5
RN TERIAT AL . #2R 40ug/mL R4 253K FE (ARG 10 /MRS R4S T/ R O S S8R 4
B Zymosan-A R, FHAERILE RIS 24 /af FI A CCK-8 S5t 40 M v 77 # AT #.
ZRWE -8R, SAHRAMLL, SAHMBEAEREN, BEFESH¥ER, W
IR Zymosan-A % /)N R SN LRI AN LA AUR B B faE, RMEHE
SO
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Bl 1-9 Zymosan-A X /> SR SELBUN AMRTE /TR, (%+:P<<0.01)

M. h&E

B AFRTHIBT, AT LS PR U5 45 2

(D BRE IR REINEREA S, BAERIIW 51E/ IR TIZE)
BE RS E KPR, SRR EEREKEA S, FTEBEEREE
/N BRI RG  LEUE BRI

(2) BETEDRIPRBEAKFEH LA ZE BT RITR, VI TRiE D /R
GN S BUN PR O AL IS 2 RIE RSO0 2Gy BRI SR T R A

(3) WA R RS FTAHE Zymosan-A 434557 &: BI/ME (S0mg/kg) -
4 (40ug/mL) , FENREARHHAEHEESELEREENE, HEART AR
Mg JEL 38 5

(4) R 2iE e WUOR S AUR A AL A 1 JE R BRAIK,  HAE 8Gy LA E, ZHiaryigA
RTFER 50%LT, B RARsciRIT RIS, 4Gy £ 8Gy Z AR &
AN A E R LI R .

. g

LS, “Oncofertility”BE X HIERA N L, 575 E A Sb38 76 O AR S 05 Bl
PRI A LG T —E B, BERETRRES, FEERN T E—,
BT EZER A G2, ATl B, MERERFAH L, R
RIBIR R B 0T A2, EFEx /b RETRREREBYT, RS RN, &
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AR ERATNERERRBER, Fe/RIFEERRAKFRULERR/DRIEILE
EERNER, RAMIEN 2Gy BIRERE KRR HHE NG S RRIEREX A .

Zymosan-A X IR ZHE, MMBRETENERBEGRARERHE, HERR
R—EB-HRE, SHHEH 50-57%M 1-3 BERED), p-HEREFLEWK, &
HRARREEEYE, FRERORTENCERTRRERNE. L0LERF &
ZERSRMASSEEAP, i, pARBEENRAN T HEIESEEN
A, RREEHFETLEBRIMER /AR MR B S EEFMRNZ—27,

B-HIRBRIERGUNAMNERRIFEHR, EESRHRENS TERETIMAEX
B8, AT B HMBT ST Zymosan-A SRR RGGEIFER, RINERESEEELR
GRWEM L, H DB R A S SR M DR S B 2 S B SR v
Zymosan-A @ MEFMBTHICRIE, AR AN REER N RGN RIE
HERSRF. EAEBEIY ISR ES T/ BRIEE REH i ARk
BB 50 mg/kg Y, HFBREREERBEBARILEREEZRBEKERLAR
FtE, NEKFHRALAEER. b, EMRFALEROTEE L, BREHE
GitEER. EEEUSBRNSERIESL TS T/ RBEEES 50mg/ke K Zymosan-A
PRI, A ARFELEHRINER/NBINETRYN, KIS
F/In R BP SRR R AT BB ST B 17 1R FR BV 25 M0IR BE B 40 ug/ml i,  FL4HAEIETE
BRI

ZLEAR, AMOWAABTESIESLT Zymosan-A 7E/) B AR AR E SRR
5, HEROVINRESRGIF AT, £T %S, RITEELS—RIMEN
G S BRI TEEI0F /N BB /) B, B SR 0HL 400 L V6 5 B 17 BB
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FE 45 : Zymosan-A IITHIRER{GRY
Wi TRk IR 7

Toa ﬁﬁ%g

MEFAER LU EREBEDRHEESRE, XNBEHEREHR, BRIEFEN
BT AR WP R ThEE, SRS RHMET ALY, RIS E IR
HEZE, RIBLUE 40 52T BN TR sa st M AL MI R4, g
EEHRr 2 ISP RN PRINEE R, XHEFLRSONEIE
R T REMALHIRATY. RN EBE NIRRT RK, BRAHERERK
FoEBEHAALAIMBNERAY, UREFTRAIETHRAZY, BEHRSW
HI > 2 BB EEIER, WEH. BFFRRESY. B4, pEDRER
TR FEHENE RIEINE RAR . O 08BN MRS 44 RN 51,

TSN SRR R I N RBA LG 25, 7] DUE T IR NS B HITh &g
RERRILER. BHARR, YEZEBUTHERSI M, REZFRERSG R E
HIEHAR, B, [(MHEAELEREEEE MG,

FEAESHIF RS, BAICAAT— 500 MR B 5P RS R G sh W AR B R Ze Rk T
FRSCH. B FER /D RENEEBEAKT . WREAEEBRNBE R, PESD
FRM. ERFAERREREHE UL TR BREERREERRIPM Zymosan-A
Xt/ BB R B ARG BT RN . BeSh, GBI EE /S BR 5T SRR 40 L B T T R Ak S
FEZESRES, TP Zymosan-A X 5P S0 Ml ke S 134 RO

=\ BRMEE
(—) sZdE
1. L5

LR PTE A /D BORMET BON: CSTBL/6), WWE T L HEERIIMIAFRE
[RATE, ARAM6-8A, MREERRSIMREREEHEMHT.

2. L4
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A LI BT A B /DR IR BRI A (CP-M050) B FRIXEEREGHES
BRAE .

3. FEERATN RFEH

Zymosan-A: Sigma-Aldrich 2 &]

0.9%4&HHK: LW BREFRAF

NREBEE). HEERECH. PHEABRESHARZHERERAME)
ELISA Bl EEHBEYRRERAR

MR E:. RS EREGREERAR

CCK-8 tfllifdf&: HAERALETAM

PMSG: TEE_BERI

Heg: HiMBIHE R

BHARERRR: ERENEYHEERAF

SREEE: BAERANERAERAH

AilE: RNAREYHBERAF

HARRGE: RENREVEARAFTRAF

HIEEREL: ZRENREVHEAFRAH

Fagenl. FRENREMERFRAF

FTKZBE: RETHRHEAZRERAH

T5%ZBE: BREATRHELZEFARAE

MR BHREAZAFARGAERAS

BUK: IERBEAEYE ARG

—HE: BHFH TR SFRAF

Annexin VFITCPHE TR AN E: ItREREEVEARERAA

DEPC 7/K("& DNA E§ & RNA B): BB ZREVERERAH

ZRPE:. HEMNTEARRERAERA

Triton-100: EBEZREVEREFRAH

PAGE BRECHIEN&E: LERBEYEARBERAA

it Regoky: RINREREDRIEHFRAF
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=EMRED Marker: _HEHEBEYELGRIEFRAF
—HRBR: LEBEZREYEARERAT

ZHBBE: LEBEZRENBAERAT

R LEENE. LERBENEGRBEARAR
SDS-PAGE HIKEMBR (T8 : [ HETHE £ Y (Biosharp) Rl H R A ]
HER: RENREYPBERAR

2.0 um PADF f%: 32 Millipore A 7]

ImL —RETEEH R SLRERETHRRGER AT
4. FEEBS

NEIRBEFRERARBIHRS: LA NBARAHE
HEYRANE: RERMEHELERAT

4RI FR4E: % E Thermo Fisher A 7]

-80°CHE{KIRYKFE: 2 HE Thermo Fisher 2]

Nano Drop 436X Et: 3 E Thermo Fisher A 7]

AR K#B4R: ZEE Thermo Fisher A F]

WRIRIRE#%: &HE Scilogex A F]

4°CE LML EH Scilogex A H]

B4R EEENEYREERA A

15ml EKPEOVL: BIBEHCEREEFRA
BIBAEYEME: HZE Olympus AH

AERIEREA: DERKET SRR

glikHl: FEE Millipore 2 7]

HlvkHl: HZ SANYO AFH]

FREEBRTRY: EHRBMUSIRERAF
SLHBFRF: EEERAZEUEEERAH

BEN: RFEHEL (LB REARATE

VIEHL: REEBMESL (L) REFRAH

Jii7K#Hl: FKF] DIAPATH A #]
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HAMAHL: LRTABZNBHFRAA
e REFRERUBREERAF
AEE: RIEEREVREERAF
J|A®BEK: *£E BIO-RAD A F]

B Rk sR: £E BIO-RAD AH]
F5KFrRIKIE: £E BIO-RAD A
BB ERENREYRBEERAH
BERBBRG: T HEEEEYREERAR

5. ik ER
R 2-1 ZES T RABIKHEE BX AR
B AT & B
C-caspase-3 CST % 1:1000
Bcl-2 CST R 1:1000
BAX CST %= 1:1000
PCNA CST 5 1:1000
Tubulin Proteintech 5 1:5000
HRP#RiC I ERR  Servicebio IS 1:5000
HRP 712 ll#$Hi%  Servicebio IE2 1:5000
() EWTTE:
1.y HRER

TR L.

2. Zymosan-A KRE
RSB —E LW T .

3. LW H EHXBARARE

3.1 KR Ysra
M EEF IR WATRE RARMALR/DRIE, BEVURHEE B 2 X iR
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B, BASHH. RARBANAAERA, §4 3 A, BRARESE —HILR
ZRATF 2Gy (2Gy*1) BRARREBE, ELBIFERTSEN AR TR
Yl 1-3 .

3.2 LRIV

FRE—FL LRI,

3.3 LB REAR AR

(1) ELISA BARESHE: #RE—HITRFE.

(2) BRRHAZFEARULE: ELISA BAWELRG, SR BELTEIR, F
BAIBRET e RIRES L, FRRRHDRABE, R/AEIREASFEK
RERT, Re/NBMOPE AL HE T DEPC /KA ige, EUHENEALSABRAKL LK
HIVEREMBAE, FARER TR MR EALSHITRE. HFH—MINEALAR
FEES % NERFRMARE BT, H—UPLHALAET 2.0ml HRGEFE
FRERATBEANEBPEE.

4. HHHaEEFH

HERE— LRI,

5. MRABILEE

PR —HA LT

6. /IR BI1E B BRI

E¥/MRHAERPRNRAN 46 R, MHSZ, HE46RZH, BEEY
EA RSN REERNEEKFRER TR BISIEE. 30EH. aiEE
ARG R, SOUSIERTH. S, 3SR i I B R T tH A
A—RENHERY. 0E RN PRERIRF ST, RORBFELTE—
BHAGARN, WA RS EAEINE R .

ZxSeie @/ B A E R R S R AR A N R B E RSB ], MEE
RIES=RIFE, SREHTPRIEREIPE. BERENT.

(1) BEFHEEGDR, FHERESABASRBEEREZRT, AFFH
BT 20ul T8 A T 2K R B ik 3 8/ RIEIE, W HE MBS
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AR TP, IR EFRE RE;

(2) BBBENNBENSREES 15%BERESIHRIFHRA, ETER
FETEHATER, SRERADMF 2x2cm?, #B4ESBERB/MNERWERARE
MRRE, WHERER G A ERCSEMIFRG,

(3) BHEFAKFHEFREAN, FiTRRC XA 500ul 95%ER, &
% Smin;

(4) ERBIKR THEEEHER, BKEETREBRERE, EFrcXERRHE
B S00uL HHEELIE A ¥, Hff 2min;

(5) BREATWELRE A BEREFHMN 2mL FWFELE B B, FHARERKH
RAE AR BRAMRES, 444256 8min;

(6) JBLEWRE, ERIFKRKTFHEESFZF RO, ETERXEFTER
RT3

(7> FEZE B T 3E4T B 3h 1% A H e B PRl .

PR AR

FERH: EAWMEEE R RN, T EARAARL EEARRLD;

HEH: ESHARALLRAR, WEHERMNEE ERARED;

FEEH: EOAMR, MAEZ LEHARMNAN ERARED;

E A HE S WL, REELERENBYM. Ad AR EEZ
it o)

7. HE }f8

(1) BEEEM: BRI BV A RES 4%% B PRSI H SR E & E 5 24h
DL, FRRARMEHE R se 2 i /N RS ASUNOECH, I T5% MR 3 58,
i Smin, EEFRALLCHE FRERNBESIRG, K IFEAL AN R IR
TRIEEN;

(2) BKESE: ¥ ERREERELERKEN, KKEHEETERIK~ERER
AW 10min—~—HFZ 10min X2 {R—~65 CRLEIAES 1ThX3 K;

(3) FEE: AABEE, WUFAEE, BASYTESERETaER
LIS I REEF, 4CIKAEFRA 12 i EERE,
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(4) AT BREHRE, BEBETUANF, REEER 4-5um #TU A,
HFEU A EBEREA L, BETHAS, REBRF6C, HE2MFEANEER. &
KB AR EEH ERAEEH;

(5) Fidlh: ¥ ERBIEFHI A ZBUAT S RBTHE. FREBGEZHR I
20min—3 R E BB AR T—>FK ZEE 1 Smin—T7K ZEE [I5min—75%E# Smin,
RGBS B RK FEHITAYE Smin;

(6) FHARRE: FEBRTERYI A REBEMN S00ul KIFHFAREE, R Smin,
RELERE, ERNEERKFEMELE 2min, BEEYHREBE M 200ul FARES
WA, M 15s Z JREEREIH B RK FEMSE 2min, BEEVRERH M 400ul 1
HARRREBGHTIRE, REBBIN 3min FERSH R B 3K T AT S 3min;

(7 RO YR KIRTE 85%EHRE . 95%ERNR AWK 3min, 2
BESARER M S00ul AR, Ffs Smin, RELERBEERINNWERKT
HMYE 3min;

(8) #h: YIFREHMPERER A

8. /MREFIETHK

RN EFLEEFERTRNEERE, £ EN-B4-ERMER T
ARBEHR MR, BENERSEEGHEEY R, AT INES ARG,
PIZERYE. SERTORIE. STRIMEREM, b, BRKBHRERE NI
RSB R A AR . M RTIRHI R T L HE LB IR B A EXSEMET
BETELINATH. &RIEIEESERRWT:

JRIRENE: BT EERINEE T 50 SBUR 40 M .52 00 B 4 A s

FIRINE: BT RIABELTT bR R O 5 R 40 i (.58 DR BRI A 5

RO BT RIAINIERE BT IS

LI ETFRIANBEEH BRI,

PRSI HBNARAER—, HRENETRAMKAETHERETHE, X
HAMA TN ERIZES . BRRBEURZBER,

9. BEERA TR ALK (ELISA L)
FERE IO LRHE.
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10.5% 18 J5 40 B 3% 7R )

FERE LR HE.

11. 40 M P8 Tkl

SERFEE. FEARBESESBENBEEINSTE, BERLERPHRSHE
Xy FEAM, ERHATR, SMEMRERNE PS HapESHELREI.
Annexin V 2 —FF Ca?"KBile e E &6 EH, S5/MM PS RAEFEMNS, BIVRE
LRSS RS AR R AT BbAE@EDRE—ME ARk, wLLE
SEMWEEWHR T TR RE A4 AR RN AR, MapgidiTiea, B
AteBE AR S AN SRR IEE AR R AR AT AR, FITC # PI
EAFRBEKPEEABRS TERRARSGE, BEULRESABGER, ANMER
Annexin V-FITC 5 PI-PE 5, "X 44 EARTRE. BARESRUT:

(1) #:
(a) Wtb: SCIRTTEART, BT8R/ ROV ETR MM, HABBRER

FIEFRIMAKRETREE, A 2mL TGH PBS 815 ABWRRE, KREEAEF
MmN 1mL & EDTA-REE, FHRB8R3), RIERESATHFALRBHHEERE,
HIRIEA 3min, A 3mL FEFELILHEN, ABRARRRITFEARMIESR
m_EiE4 TR

(b) BL: BHEHWHSHARKEENERELTEESE ISmL BOEH, B
{241 1000rpm 5> 3min;

(¢) EZ: HEELESREBRITHMMIESRE, WA 3nL FAKFEERES;

() T BWHREY 200l MEMMRTHEUR, FHMRTHEHLREETEMTE
SEIETH S MRE, BRAECEIBEI A IMMIRE

(e) #tR: HRMMIRES, %B 2x10°NMALFE 12 RSN FLAZIAN 1mL
HREBR, BREREFEEMIT 2R ENAE, FHRARANSAEMSS,
¥ 12 FLBRKPICE TR s SR s 5t

(2) 4%: wERET 12 K, URARGERRRARBELRE, KR
40ug/mL K ZIRBERIRE 10 /NS T/ R IF ELBURI 4 Zymosan-A il 2 1k, X
AT RISERKTH PBS &2 . BHARESA 34, BREYLABEREHTR
BT 2 LREEY 5. SEKPRE TR ss s iR,
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(3) B EHRE 36 i, HEE—HS-EBRANEMESER, STHEM
FIZHMR 8Gy HIBIK v SRR . ERBERER 12 LIRS EK P E TArE 4 s
FAFEFR.

(4) HflE. ERFEWRE 24 /0, WAKEFRETIE 12 IR, KAk
EE——XREET 1.5mLEP A, MAEEEEEL 3min, FR4M EEERN
mEEEFAFRLEE L, ERMARE, WARSHE ——XNAKRE TR EPEA,
BA 4°C. 1500rpm %% {4 550> 3min.

(5) ¥i¥k: AMERRBEZRAKRLE, 81 EP EAMA ImL TEBAK
PBS ER4M, BXRUURMTAEL&ZHGED 3min, HKETEREH 3E.

(6) 4r¥: BLERESE/ EP ENMA 1lmL 1X Binding buffer E&41M, ¥
FMEBRERI 20l ESWMAFHILE 1.5mL EP BR, HIESELETR
FEAREEE——X R,

(7) Beft. LEBEERMW: Annexin V-FITC ¥ei=10:1 B LLFIEFD EP BRI
FITC 3, HAMEBHRERMSRS, BEEE 25min, ZERBHERLAGEED
EP B A PI-PE %, RABNE, #EFFE Smin.

(8) #uill: =4 EP BN ImL GE PBS, M4 B NG Hia il {28
EIAR R AR .

12,41 Ffa 50 e

(1) FELRTFIART 36 /BT, BUCTREAEKHRN/NRIVETR M, 240/
Ak Bl ERJEH A R

(2) REE LR T RITR IS B2 B/ B o0 S PR 4E MU 7E 6 FLIR I,
BARE IR, HRERERH 6 FLIRE T 37°CE 5%CO:2 FIFFHEA B F7 /8 A 3%
%ﬁf‘;

R 2-2 A RS R P AT S BRI RN MR
BHAE (Gy) HRER (AL
0 600
2 1200
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BEFRXFHLFEEL

4 2400
4800

(3) HRARIE 24 /Do, STHRETHRE, FHEER 40ug/mL HIIRERE R
10 /PETEEF/NR GBI Zymosan-A BB 2 K, MRAL FRSEHHLE
PBS AbH,

(4) ZEWRBHFEIHNETARAFERENER, BRERE® 6 fLiRk4t
ZLE T 37°CH 5%CO: WirAEH IE =46 N 55+

(5) BFEEESE 23 RENBRE KR RER, KOEBRE 12-16 X,
6 FLIR AT W/ ZH I ER, SERTEUH 6 FLIR, EXEEHME TUEHEFHEAE
WIS RERBIARE, MoERERE, SFMA 2mL THE PBS HE 2 E;

(6) EE: BILMA 2mL & 4% REBROERERR, EEREHT 18-
25°C) [EI5E 20min, REABBRBRESILANSRARE;

(7 Beth: AN 2mL &RERE, EZREFMHT (18-25°C) 3 15774,

(8) WetR: FBLEWRE, ERIPERKTHX 6 FRBEATHES, EBRIESF
AR R B e R

(9) HBRGH4HT: EERFETET 6 LR, FHARTESPTEEHTH
M, R BT RS B BT BT AT

_ BREEBENHA o
TR E = SRR =<100%

13.Western-Blot 524

(1) FEAH] &

() BRBFREEF/DPRINEALMAREEE, BHEALZRH, BTA
SEOEN 1.5mL BE EP W, SMERBINHEN lmm 250K 2B HEHFETH
MR, HAEEASM 300ul FUEHRBEORBR: EOBIHR=100:1 REFHE
HRETER.

(b) ¥ EPEETREMBRG P, REHRERELL 55-60Hz HERY 30s,
[BIR% 10s, TEFF 3 K.

(¢) WREHREHH EPEEZMEBE LNLF, BL4°C. 3000rpm B0 10 43-4;

() HEBBHREE 2000l LEHZFHNASEAEN 1.5mL BHE EP EA,
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Zymosan-A 37 IR MGG B RE BB TR

FB A BB P ARSI 65, ARJ5H EP & B TRE R EE L 13500g B -L> 15min;

(e) HEBRBKE 150uL LIFEBREFHHN 1.5m EP EHEHAH.

(2) BARENE:

(a) FRBEARFIREZA: H BRI ZHEOFEARE 5ul 2K EP &%, mA
45ul PBS % 10 f5;

(b) REEETER: FLRMEHAREE Omni-Rapid™ EE A& RN EH
TEATE. HUBERE 3R, REBFESHME N ABREERNARFEE
M (D) HEFIFREATIER A RS E 8+3n)x200ul. FEE LB Z= BERAE
YA, ¥ AWE BIRIZE 50:1 BFRES;

(e) & 96 FUIR P RIF TAEX IR, BRI RIFE i SHR A& 20ul INAMEREX
A, RER 1-SKREELTE:

R 2-3FAREREPHRERGREXNNMNE
FRUE S 1 2 3 4 5 6 7 8

W& (mg/mL) 0 0.125 0.25 0.5 0.75 1.0 1.5 2.0

() EERW. EHEImEFZE, REEFAPMA 200ul RETKEFHE
BTIER, BRI 96 LR, HEASBS, EZBEMHT (18-25°C) BF Smin,
FEEAR R 480nm KM OD B, MEERSHIFEREHLE, BEZRREHM
PRE R IR B S AR A AR

(3) BAZEM: FHEARMB K 5% Loading Buffer # EMIFIRENE AL
HRBRRAWEN Ing/ml, FHET 100°CE&EBBHRE 10min EREHEHE.

(4) BA:

R EEREAEYESREARART LK PAGE BRPUEH &AM &
BATHIE, BAERESEROT (U—RBAFD

(a) SmL BRI FIRE 4mL KT ERREFR L T BERIMATREER S
ISR S ;s

(b) %M ImL BAW: 10ul {REHTMIELBI M LR A28 PN 80uL HIR%EES,
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BEZRERFAELFLEBL

HISIRE:

(¢) F ImLAEBEHRK LRBEERNOENFIREHEE S, BNERE, &
WE EAMANEENEZETFK, EFTEK:

() ZRFHTHE 15Smin, BTEREEFFKZEBABESFL, M
EREETK, FFATKKRTRE KR

(e) A ImL HEBBRSH 1mL BT EERENBE T ERIATREES
BHFESRS, FFEI 20ul BB B

() F ImL HEBRLE ERBERDMLCEANTERR LY, BINERE, BA
B AR ;

(g) EXRFZMHTHE 10min, FLEERERE, RHBREER, BHET 4°C
K&

(5) Hi¥k:

(a) BUKFH PO ELH FR VK B EBAR B 8 F e kAl P, M\ ERIK AR B H A R AT
G, SEMAEHIIFH SDS-PAGE Bk, BEEZEERHRER:

(b) BH-80°CUKFERMHEERR, EKLEZBHFE, ERGHELBHES 15,
FEMREFLEAMARERE 10ul, BREMNZESEHNLEMATLEES marker Sul, #
A A — A FLIEIMA TG E & marker Sul, FINFERRMEEFGE LRKkE, &
SEEIKEM: HE, 30V, 25min—{EE, 120V, 60min.

(6) ¥EHE:

(a) BRABCEL 1 xEBEBET 4°CKEL AR

(b) % PVDF BREERBUER 8.5%5.5cm MK/, FEHFEKRAREZERS FRER
R 28 A BUE 30s;

(c) W Ik e R BFEIR A 2B /K P oepiil, BERRIBEERNE LA L
B, BEERURRETHRZEEERD, BT R ER P4,

() HEREFETRAY, FHRBEEPET, OEFL, BANEERERERE
HHERRERK, BHEAEE (—B) -E4K (HE) >K-PVDF E-EK (FE) —
BRBNINFRKEE, FRARRMEEZRKSHE, & LFEE,

() WEE IR IE RN RIS BB HEY, EEBEEARESEHE
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Zymosan-A 31257 P97 & AR5 69 55 47 R R ALHI B R

vk &, ZJEUWINE W BB BERERE /D8I PVDF B, R8BIk E 1«
BESEIKFEREN, BEBEIE, 300mA fHRFER 120min.

(7> HH:

(a) AEFFERFHRIL 2.0g B YN 1xTBST 40mL AC il B 5% BE B3
PR E A 4°Coks b &

(b) ¥IRLR)S, ¥ PVDF R EHIEFREUE, 3 E 205 A SR A7 ACH| 1 it T ve
4egyrf, E4-ghFR4MEE PVDF I, HTERFZMHT (18-25°C) #EREIK LA 1h.

(8) —HifEH:

(a) HALWE, ¥ PVDFIEE4PIHEE, FETHFAES[NIMA 10mL 1xTBST,
FEFR IR L ¥k PVDF B 3 ¥k, 4K Smin;

(b) T HR AT AR BT 1 i B IR B R BUE & —HUERUMA & B — HiM B i H]— 41
AL

(¢) IR BARN)-F K/NEBT PVDF I8, 44887471 PVDF B BAKK—
PRI, 7 4°CIRIK b i .

(9) ZHilH:

(a) —HUFELHN)S, % PVDF IE B &8 —HU i 15mL EOE NS, H
1xTBST ¥&# 3 X, X Smin;

(b) BRI RBIRERIERE SRR, AN ZHMBREH —
PRI

() ZERFHT (18-25°C) , ¥ PVDFEEH EH MBS LEN, £
HREMGT (18-25°C) WK LHE 1h.

(100 BEERNk:

(a) ZHHEENRG, % PVDF REUH, A 1xTBST #t%k 3 K, %X 5min;

(b) BiHl ECL B TIEMW, BUEY 1.5mLEP &, B AW: B #i=1:1 FILLKI
BB EUE B, HFIRR;

(¢) WREBUEM R IGHINLIMIE PVDF i L, RRRIHFEHS AN, EHEE,
[¥. 1min 5 & TBR AR

14.851H %247
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REAAELRBEL 3 KEU L, FrE S 8RR & A 3 Eebr v =
(MeansSD) KFR. 1HEFENAMZEREST, WA RINESR LBCR AR
M tiese. 3K 3HU L2 EERST, HHSESHMATES, XHBERE
FHZ5HT (ANOVA) , H—SHmZiaf LB R A Bonferroni #3%. #HHZEARF,
W% F Manner-Whitney f&36. 8RR MZF ST RA T fisher HIYIMERL,
P<0.05 BANAEGIHF AR BENER.

=\ XBHFR
(1) Zymosan-A X348 /NF & EZR LR MW
NERBENLDAE, BT THIGBERE, ERERSHZH/NRIAERILAE
ER. EBLHXM, ATFERBA/NDR Gy RRAEERHES, BEERE 7R,
14 K. 35 KREFE 56 RrFIMERAREBAHKERASAH/DREFHFZRETHE
B, T8I ESN, SRWE 2-1 s, BRAiEBA /DR SEBAAH /DR
HREKRNLEEER.

—1 NS+IR Zym+IR
NS

NS. T

w
[=]

Body weight(g)
N
(=}

-
o
L

(=]

E2-1 BRE MU RAAESTIL. (RINS: BAFERA,; IRtZym: SHEBH)

(N.S.: EFItFE

(2) Zymosan-A FJARERIEN/DRIPEAR KPR

BRI TRH
N RBEHLO RHRAL. AL, AR RS SR, EERESER

WEANRAKE, HFENERNRINEESARITRE, SRER: BEXIEDEIT
AL ERHE, BEI%S T Zymosan-A R ERE/NRIVEAHNER, 58
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Zymosan-A 377 1 97 £ AR 15 49 155 47 3R RALH A R

afmEEAML, “HRAGSITEER (H2-24) . ENESERLCTH, SX]
MM, RAEBANROINERTREHBRER, ERES T REEES
Zymosan-A &—ERREMHX/MEY, SRAERAEME, —HFESRIFE LHBARR
HEZER (E2-2B) .

A B
35+ 2.0
k% -
o
3 304 E; 1.6+ dekk
E | % _H ¥ i
- . € . n | Pulii e
£ 25- o 1.2
2 o
w e - "~ AN
; % = L
> 20' 0 0-8- % ;
& ey 0 6 4
> p4 g 0
0 154 gf 50.4
o]
0O
10 1 1 1 1] 00 ] ] ] 1
T S IS & Q& O ¢
¢ B N ¢ 4 N 4
(% «3 &,1: (" 8‘" g_,,’v

22 ZANRRLERENEAHABRTRETN. (A BRIE/DRIIPEHFARESIL.
(B) WEBFE/INEIpSEAMNRET ZHTh., (ConXHRE. Zym: BAILZH, IRANS: HAFER

4H: IR+Zym: ZAZ5%ERE4H ) (%*x, P<C0.001: #: P<<0.01)
ym

(3) Zymosan-A ] H KR BEER5EK/D RN E AT
ERIB IG5 3 RIF4A, |ATTFHEN& AN RaNIERRL. 5L 2-1 Frax:
it B /N R B Bl 25 /N RFE =R St /2, FTA MSEIRX RIYFAEILE
BIEniE A W, TR R KRG 2 = HUE R R A &/ R T 318
FIHAZEL, AT RAEBA/NRA 72.2249.62% /N WM TaE A EE, &R
U RANE R ERLE N 55.56£9.62, —HHAERKIT S LHHEER.
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HEEERXFHEFERL

va ik 5 G A=A AL
Con 100 0
Zym 100 0
IR+NS 27.78+9.62 72.2249.62
IR+Zym 44.4449.62 55.56:9.62(**)
K24 RFAPRSHERBIEILER. (Con:XHBH; Zym:B4ishZh4; IR+NS: HAERA;

IR+Zym: ZRZ55EHBZ) (**: P<<0.01)

(4) Zymosan-A T[NNSR B S EE/DEEFRBEKEE

Al

ERBERENE 7 K, H&AH/DRBEIT IS RREE, @ i B BREY L & 75
37, i2H ELISA &Rl & 4N R MIEHZHE R (AMHD) . #EBE (E2) |
SRR (FSH) REMAERE (LH) KF, HFBITHITEI . £R0HE 2-3
e, SHRAGEBHAMLL, EHEBAIA T/RMA Zymosan-A & B #5458 B/ R
MRBEEHE (B 2-3A) REEEEWE 2-3BYKF, R AT EBEARLE R/ R 8 o0
HHEME (H2-30) KEAEERE (B 2-3D) KF.

3600 160+
o
30004 o —=— 1204 —F—
E - o E k4
& 25004 aa 19 2 sod |F o> PN
§ | . 1 ~ 3 |
< T w " ‘,
2000 - oc | 40 }
[ ‘ i
1500 T T T T 0 T - - —
& S & oF & o o AF
N \Q- - K
100+ 16+
o
T S
754 —— 124 o
- = =
: - o -—
E 501 & z e 135)
I =S i
(4 ‘ - r
25 ! aq |
0 ——r 0 . v —Ll,
S S 2 A5 R A
& & &

B 2-3 Zymsan-A F[ERNBEBIIEBPBRIFEBEKFES. (A) Zymosan-A 3f /N
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Zymosan-A 3377 197 £ AR5 605 47 5US BAMHI R

MZ8E#ME AMH FIREER;  (B) Zymosan-A ST/ REEBE E2 WHEPFHEER: ©
Zymosan-A X1 /NR B E FSH RIRFHAER; (D) Zymosan-A X/ BB E LH R HEER.
(Con:¥FHBZH; Zym: B 425254 ; IR+NS: HAEA,; IR+Zym: AHERE) (¥ p<

0.001; ##: P<<0.01)

(5) Zymosan-A AJ 5B HEER /DR EHETIEE
wHiETR, W|ESTEPMROERDIGE, BEROBRBERIRDROMEEEE.

R, BATETEBIAF/RERFEN —EFER Zymosan-A, (EREH)S,
B RHEON I S E AR IR 2:1 L& %, E6REREE — KRBT M MR HER
WA RG2S, HENRFEE 7 KBTS/ PR TR LEE.
ZRNE 2-4A iR, SHR4AGEWAMLL, EBAHENRETREFH —CREY
m, —EHEHFERTFER. ERERDBBEBREENSTLE, SR0E24BRFR, 5
AR HAR L, FRIBAZAH/NEIR)LEEH BN,
A B
12- 28- -
NOT B YES
9 214
% 6 2 141
(] ©
Q ®
oll 11
s 1;\6\

B 2-4 Zymosan-A A RNEREB/PMROEEIIE. (A AEAMNPMRAERSE: (B)
AEAHPNRAIEILEE. (ContHBA; Zym:BAiZAZ54H, IR+NS: BAEMRA; IR+Zym:

HPERRRAH) (%% P<0.01; #: P<<0.05)
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BEFEXEALLERL

(6) Zymosan-A T] PAEE5E IR 5| & 1 IR B s

ERBEREHE TR, RNKEHNERNRINEAS, BEEFHH#ITHR
R-RAGE, FHIERENSME R SRR &4/ BB IR I, WITF
i 4E X Op BLA L IR R B ISR LA Zymosan-A RIZGIRFEIER . R4
SRR ¥ ERN SRINEEER TS, 6. FEINEKE. ¥IRIPEK
H. EaU90R%E. SEmaE . MSUNERE LakipEE . mE 2-5 xR,
Zymosan-A KIFRZIAE M/ RO SEL, E&RINETHE LR amagESt L,
SxBAMLRNBAES T #ER. MR, SXTBAML, ERE5ENRE
VR EARERS . TERMINETHE -, EERADRMEGNAREHBRL, —HEF
EGTEER, BENS T/ RIEEESN Zymosan-A, H R IFEEE R 15
BERMK (B 2-5B) . FEXILINE (B 2-5C) . SEATE (B 2-5D) RERE
(E2-5B) Wit t, BEIMRERES. EEEERIN/ R o8R8 na s
B, BERIS T Zymosan-A FUALHE, & F B 0098/ 248 /N B0 S b PRI B B g

HE, —FHFEGIF¥LFEZER (B2-5F) . £LIMAKENSIT L, SXTEAEM
te, (BEEAH/PDRSINIEHRER BRI/, Zymosan-A Al — ERREHEIXAES, B

BEEARIPEEIEHRE (B 2-56) .
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Zymosan-A 3 3% 77 1 97 £ AR 4% b9 05 47 SR B ALE] A I

‘- B

Primordial follicles

2 s0] [ B4
FFE
Cc
Primary follicles
o°; & @-“é %_,1:‘6
Zymosan-A
D Atretic follicles E Preantral follicles F Antral follicles G Total follicles
600 240 b ek
2 450 2 1804 2 1200
%150 % 60 '—:i % 900 m |
: 1N AL
S & o @ o
A 2-5 Zymosan-A 7] AR 5 A PR . (A) SH/RAVINEAESN HE 16
(100X) : (B) &H/PRIRHBINMATE: (O FHANRVILFEITE; (D) FHNRER
gRVEItE:  (B) A/ NREEIIE: (P SHE/DRABINETE: (G) FH/DBREIPE
. (Con:XTHRAH: Zym:BAiZAZ540, IR+NS: BAEREMEAH, IR+Zym: AHEIBA) (Fxx
P<0.001; #: P<<0.05: ##: P<<0.01; ##: P<<0.001)

(7) Zymosan-A Al FGHEE PR FRHEE
BN T RRAE, Balisn2idl, BaifRaH R iRt A, R ATS S5 4 /)
T UAE IR ST Zymosan-A, SAJG 45 FHRERA /DR 2Gy BR B R L, EiER
FARHINH SRS E, FERAEPRPERRS, Fexg R
B R TR) o B J 93 H A I TR AR B AR/ RBEIT IR R E R AT G it E 0.
Wi 2-6A B, EEHAESE 3R, SYBAML, BEAENE /DR EEY 2R,
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fUOASTRRAR T5%E R, BREHAFE PRI ERAdmBAFHR LA, BF
Egit¥ER. EHERHE S K (B2-6B) K& 7K (H2-6C) BEEST L,
WMBAHEDRNGEEN AP B, MERAHHATE /DRI ER R
EEBAEAYER LA, BEEgG%ER. EBRCHPHAERSE 42 RPGES T L,
MEAFEDRNEERSRANBE, FEARESR, A, BREAGHFTE N
REMAES PR AEIg N, FERKIT¥ES (B 2-6D) .
A B C
D3 D5 D7
2800- 3600+ 4000+ -
g,uoo- ? 6 . gszoo : X 53500 ,i;_ : i
E ege : £ i % £ [ 00 ek
gzooo & ”Tif gzsoo- *, S0 S 30004 | = f%
:;1500 F?[ ' 32400- ;{i é ﬁ;ﬁ Ezsuo- ‘ ﬁ
1200 L1 11 11 200011+ i£1 | . 2000 ——— 1 11
SR & o & e"”f & o &
D F
24+ a8
4z, T e,
5o e =
g i E
E 2=

12

2-6 Zymosan-A FJREER PR TREEE. (A) SHPIRBEGSE 3 REE;, (B)
FHNRBERSE S KEE: (O SAPMREERETREE: (D) FHIRBERFE 2K

fhE; (B) BRASEBAHAFEIDRELRERS 5 RREMEAEREER: (F) FR4
SEBAHEFEIRERERTE T RKEFHLAREEF . (Con:XfHEA: Zym:B4iZi754;
IR+NS: BAERA; IR+Zym: HHAEBE) O+ P<0.01; #: P<0.05)

(8) Zymosan-A T] 3855 /) BRSPS BURL40 i 38 5E B8
FAVER T CCK-8 L AR . Zymosan-A & 75 7] LART /] 55, O 52 550k 40 g 14 58
FEA R . MG BT R KR, HP RS A, BEGHNSRE R
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Zymosan-A 3 77 P90 8 AR 15 64 55 47 52 B ALE] R

WE T 4Gy H. 6Gy K 8Gy A, MG 24 /My, A7 Akl 1 & 4H 40 ) 1
TGO, SRINE2-TARTR, SRAMEBAMLL, RRGZAHMMSHEE I BEA
., EARERFEHBEELS . BETREMNMANEGREE -PRIET
Zymosan-A F[3E MRS /E /N B OR SR BURI A ML O M TERE /T, /DR BURI LS 6Gy
SHERIRGT, HIRMEE 24 MR AIEEEAE X B H PCNA BIRIAAKCFRI L. 5REZH,

Spdaiig AL, S4ERBYH POCNA HREEN M, —HFHLEHESRITEER
(B 2-7B/C) .

A B C
1.8+ 6 0.8-

= Zm 3 PBS Q@ '15& %

g X Qx 5 064

§ 157 o = B . :-.5

° - B 2 X :g

5 ! PCNA S —::0: b us

g 124 =R gg "

z Tubulin @ — 50-55Da ©

" 09 ——‘ 0.0 : ’
ol . I

& @ @ @ & &

2-7 Zymosan-A T3NS S /N RSP SLEUN MM BERE /7. (A) AN[FEIZE 5 18] 40 B 1
F;, (B) ANAHEFEMBEEEMAICES WB HIE R, (O) NEAEMN aMmEEExER
PCNA X R EE. (IR+PBS: BAIFERA,; IR+Zym: LHEIRAE) (¥ P<0.01; **+*;

P<0.001>

(9) Zymosan-A ] =3RS /5 /N B OP S AL TS

CCK-8 SN IESL T Zymosan-A A DAXT4E B8 5 /)N B3 OF S 50RI4H i ) S 58 7= A= 2 1
{8 Zymosan-A &7 AT LAREE 5155 5 09 /) B O S 0k 20 B ) A7 7= A S M A5 1 %0
RNAEEBETA Zymosan-A XA T AL EE, RFEZAFFIERN LR, @
1o 40 A T B T R K S B TR SIS TE T L. S5 RN 2-8 FaR: TECEE ST AT
T, B4 Zymosan-A FIEAS 238 0/ R O SRR ML S BE T A, (ETERR BT SR
T, Zymosan-A PITACEER] LAR ER S /D RIVEPTN AR TEERNEE, &7
R G LR
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EEEERFHIFELL

(3,

S

o
|__I__l
Hi= A
LI
U

o

(03]

N

o

3

PBS

P ST . O T O

Zym

cell surviving fraction(%)

ON PO DNOLOO

@ & &
0Gy 2Gy 4Gy 8Gy ¥ ¥ ¥ %

&l 2-8 Zymosan-A A A RHEST G/ R ABRARNIAEE. (A TRERAET, 4
EREHEPRRMEER: (B) ARABEANETARFEENTEST. (RPBS: BA4HEE

40, IR+Zym: Z5Z5%EIRL) (*: P<0.05; **: P<0.01)

(10) Zymosan-A T] REEIESHE S K1/ B 5P S TR 40 A T
SR T 45 R AR 2R AR AR BT, AR E SC50 SR B R AN R B AR
MRS QR4 R RCREREENARE, o X HAEm S AT, BET
KRBT AR RET, E5EMAT 12 /A0 2 /N 4 B4 T /0N B 90 SR 4 e
Zymosan-A I, BE/E4 T 8.0 Gy MR, 7CEIRJG 24 /IR %41/ B R S B0k
MAEE TSN 2RWE 2-9A/B frx, SXTHRAMEL, B4R T Zymosan-A
RIS N RO BRI A T Mk, BIRS 5]/ B 0P SBUR 40 M A
TR, AHEBAHAMR TRARERBATS, HARATEHERK, BRI
KA LR (BEAET) A FRIE (REET) famtusirafisl . 85,
BAERBKF LGS HIE T Zymosan-A AT BRAKSR S5 0/ 5,57 52 550k 40
BT NRIVEBR A RTER BT S A, REHZ 6.0Gy HiEIR, JEEMR
BRJE O /NEE. 2 /B 4/hEE. 8 /B 12 /N K 24 /B4R BURS TE T AR R
Bcl-2. BAX. Cleaved-caspase3 (C-Caspase3) ®iAE (B 2-9C) . &RMKE 2-
OD/E fii, SHRAUEBAMEL, BRGHALMLMARNESA L, RETERBAX X
C-Caspase3 RIEAEWHERME. MKk, SRAEBAML, RIS Z4HET TR
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Zymosan-A 3 2 77 P 9P £ AR 15 69 55 47 28 RALH] AR

Hb, FUATER B2 MREEN2EHM (B 2-9F) , U8 Zymosan-A [ REHT
LR FEIRAR ST T 00/ R O SR A T

A 8Gy PBS 8Gy Zym B
-.' 102 '-:E-u,— 466 30_ N )
g 4 = PBS Zym
3 _%’ 3 :
1 : % % %
1 w "”['"
3 ] )
~; % 20-
!a; 1% Q3 F o= g
oL SR s i
i) g w |
0Gy PBS S |
o o c g. |
% 2 3 104
pI| =< |
3 et
| 1
0 - T T
Je24 - 2 ‘1 * A
) e X & &
Annexin-V FITC
C
PBS+IR Zym+IR

Tmesh) 0 2 4 8 12 24 0 2 4 8 12 24
C-Caspase3 [ s s— -—ﬁ T s w— | —— 1719 kDa

BAX | s s ant® QEED GHID o e e Gmmme Sy @S| —— 20 kDa

Tubulin P-- UL L S —— — N1 1o E)

C-caspase3 [ PBS+R BAX 1 PBS+IR Bcel-2
= Zym+IR s
15 y 15 Zym+R 2 ~1 PBS+IR
o £ M - 2 12 % : Zym+IR
23 =2 e § 2 ™ % < IT H
S5 o Se >= )
E 5 > |
g5 09 2300 23 09 .
] o2 S *
2808 . -;5 0.6 29 0.6 i
= o M =g * € o B!
=8 : =0 | S m |
25 03 . i & o3 | I, x 03 ‘
- 12 [ 3 | |
0.0 T — 0.0t 0.0+ —r
S S o e S A & e 4 N e

2-9 Zymosan-A 7] RIS SR/ B ABRARFAT. (A @REACRASTRE
HEA: (B giRETCEEsgnitE; (C) WTIHERHKE AN Western-blot AR F;
(D) MFT-MKDT C-caspase-3 EAMNMREEMNEESMEHE: (B) METHXSTF
BAX AN RAENEEMTEITE: (F) AT HAST Bel-2 EAMMNERLRNEES
Wrgiit . (R+PBS: BAEIRA: IR+Zym: HHMIBA) (% P<0.05; **: P<0.01; ***.

P<0.001)
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P, /s

R BATENREANL/DRIVEFTR AR RIA, #Eid—RFEpN 5L
BWRIT Zymosan-A W] LAXT BT PRGN B RIFDTH BN, RAARIAELLT LA H:

(1) 5ediiRAMtt, Zymosan-A MBS IS/ RIVEAAEE R
IR R, HoHFERITFER.

(2) Zymosan-A B HALGE/DRINERAES, Bk, ERENST
/NREEREES Zymosan-A, T LVH BEK B4R IR 2 /D RBh 1§ A B S & ELE,
BHERIT# EHFEREZER.

(3) Zymosan-A 7E S RTRI TR 12525, v] AT i fE /N BT P MR
(E2) EHZHEHE (AMH) KF, FBREINARIME (FSH) MEAfEmE
(LH) K.

(4) BRSER/DBEIVEINRAER, SRAEBHMAEL, RSarmpsrkn
F Zymosan-A 7] & /b /N RS0 E AR ECE, WINRGIE. VIO, el
IIEMERNEHE. £SIERERNST E, SRAERAMt, BREGHDK
H S SR E B .

(5) Zymosan-A £ EREBFEFH/DREHIIAERER, BARIY: EEEH
% F Zymosan-A MY 218 miia RS MM /D RATIEIRSE, Eainia e a ik R
GILHE.

(6) 5ERRATRA Zymosan-A R, HFREHERFEI R, FSR. BTKR
mEyRpAdRBAE R, AZBRETFREBLERSE 2 RMEES Eth—
ES g8

(7) Zymosan-A £ 5.3 W INFEHT /5 /I b3 51 5L 3500 4H A 18 5 5 A1 /) B O B S0RE
MMMEEER, FREENE/ RSB AR TR,

. g

REHMEBEERITIREP SBIBENIRIT, BOTEREEMBEHALARNFR
i, X IEH R IR AG E LR B AE B W A DL > O, o B R A Ak
XS U AR BUR I 2 —, R 5 R B R .
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T 5l B IR S LR ARIE R E M BT o A St L g sih. St
PHRER, BEEEEBRAFENRSET /G, WRHARER N EERTY
. BHERGEFREAE, BRWRERA. £FFR A28 X BB
TE, JRENETENNREER, BHMEEE, R&WRE, EEEEAREIL
NTHRSZBBEBOTHE RN ERE, FHPEETRnREmE, THIEEE
AR, RIABFEBADULBEREMRIC, A—HH, FRERE, WEaTsE
ForEEHRGEAEIEELELOERGERRNRERT S, AZEBRD. AL
MR, ASEEE, gAML, ERX INEIIEEN R IEACRIEIN AN
A5, A URIL N E AN 2 E R AL B R R k. AT AR, ERIHKE
BBGHRT NEEEFEEZENERISBEPER I REIMRHEEEIL. B7K
HAEKE LU LB IFETREMED B, ARSI EAREEFE
R getE SR E B E MDY, AESM AW ERBES —E T WERN DR
TS PN RGBT T B S H /N R O SRR AT PEREY]
v NBREIERE. DRIPEEEMIPESZE RA. AR B/ RBIL
HEULERE DR ENEESEINZNL. R, TOTGH 7 & H /R0 HE R
MR RSB LA TER, MERSF T EAHE TN Zymosan-A K57 EFEST 1%
B4 2 o

ERLHFRF (B 2-10) , FHEER/DNRIERES Zymosan-A, AE%E T/
R 2Gy BRI y AR RS, xR G/ R O0SEEER KT HE &I,
YRR R A AR IR /N R OF . AMH K E2 K FBEF &, FSH X LHKFHE
PRAK, MORE A SUWAKT VRS T HE M. BHE, RIERREEEZERIE
MHNR SRR /NR S, BT TP MM/ B AT IRE AR IR IS /D AR AR 2K
B, MIPEAEFEINBEKEIRE T HER . B, AT & H A REET IRE Tt
. BIBAENE, SRRIGHEDRBAABRANFHERE. MERDR
MOFRALAEERERINERTRENGA TS R —PRIUET Zymosan-A 7] LAXT X
FrHE O B RN . SRR SIIRZR DR EREEGERE, £X Y
LT REREF, BATELSIHEERE /DR TR ERIFAE Zymosan-A XIETK
7SN AR ABT RN HE A . B0, BATRAMSIM RS EIRIRER
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Zymosan-A Xt SR RIS RIS E R, BT AIMRTE . YRR R AT
ToSEIRUESKIR AT 24 /NP FIRR AT 2 N4 T/ BRF SR BRI 4 Zymosan-A FURI AT
LA B 5 42 = 52 R 40 i BV 48 ML 0 1SR 3 S R A T3

ZERS B R ASMITFTIESE T Zymosan-A B SR EBSHR GBI BB, EHHEKE
JBUR 14 50 S4R 40 1 BN M R A TR, BRATHSSITR LR H— PN RE
RS HIH L BEAT R .
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E=9: Zymosan-A ZIFEBITIEIREIRG
B R3S R B #7025 #L bl R 1+

=\ HIS

B RIPI AR LR AT R, RATEEATEIKF ELUEE Zymosan-A Xt
BT IR G R BRI BN ER, EREIMANES, RITKER
& Zymosan-A KIFINRIBH BG BT 1EF RS HLH .

HEER, ENIMMRSZETNARE T Zymosan-A FETEE MBIE TLR2 34k
25N RN, FERRGETT S, BEE 2008 4F TLRS 324 K HAC4ALAE
MBEHRGHFPREREREZE, ERSMEEBEHAMIEELT TLR2 24K
HEAEREEPRSERIEEEEREAD. ARSI A% RIS Zymosan-
A RIZ(ERTT LB S8 ) NF-«B @il 1, HEEXLRHAANES, BRILET
UM RS R AL b, 81 RNA #BRANF FEmitsimBamasamEmEg
MRIFRARNERKEEE, HEIURERESTHTRENMIE Zymosan-A K
FERR ST BT 1E A TS AEAE R EE R AE AL, BT RAH RSN A AT 48 M ER
YE BB BT ZE AR .

=\ ¥RmEE
(—) SRRl

1.5 5%

A5 LI FT IR B AL BN RIB LT RN: CSTBLG), WET LEEELY
HYMEFERAR, FiEdHN 6-8 F. LREREFHFAHMN TLR2 KO MRWE FILHE
EEREDHERGERAT, AR 6-8 A. mRERBRLIVCEREHEEREH
4T
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Zymosan-A SR JT R IP R MG B I R B BMHFR

2. FE LR KFEM

Zymosan-A: Sigma-Aldrich 2 5]

Lipofectamine: Sigma-Aldrich 2 5]

0.9%4EF K. LAV BRBHRAF

BREARNARN:. ARENEYREERAH

Trizol: 3¢ Thermo Fisher A F]

& {h: 3&E Thermo Fisher A 7]

FToKZBE: BHERANEZRFERAF

/MR TLR2 siRNA: [ M EEYEARER A A
—PRER: LEESREYEARERAT

PCR &{j&: HZ< Takara A F]

DEPC 7K (A% DNA E§ & RNA B§): BB E R REYEARFTRAE]
ZHRER: LEEZREVYEARERAAE
REEZAENELERFE: LBEZREYERERAT
PAGE B BECHI A &E: LIERBEYELREERAF
BEHEHENR: LERBEYEAREERAH
=ATGEEH Marker: HIERBEAMEZREFRAF
SDS-PAGE BIKZEMWE (T4 : MBS LY (Biosharp)FHXH R A F
BAEYH: RNBREREMRZERAT

AR HARBERFERAT

BER: AREeHmEYREHRRAR
2.0 um PADF J¥: 3X[H Millipore 2 7]

ImL —RETEES 2 WHLRESEET SRR OERAH
3. EESLR AR

EEALRGEN. FHEEYRE (L) FRAA
BRGREM: FHEYRK (BB FRAH
PCR #"#{X: &M Biometra A 7]

SER PCR {X#%: 3£E Thermo Fisher A 7
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BRRBsIRIA: HAEEREERAH

Nano Drop R Y6Et: 3£ E Thermo Fisher A A
REERA#5: =H Scilogex A

4°CELaHl: EHE Scilogex A 7]
AIRREKEH: LERELERREERAA
ai/k#l: %£E Millipore A ]

HZKHL: HZA SANYO AH]

HH®BK{X: ZE BIO-RAD A 7]

BZENR: FRENHREYREFRA
BB EG: T HEBEBEYRESERAF

5. fifk{E B
& 3-1 ZE A ARKHUEEBX MR
BFR AT ME MRt
p-IKKa/B CST & 1:1000
P65 CST ) 1:1000
p-P65 CST % 1:1000
TLR2 Proteintech S 1:1000
Myd88 CST * 1:1000
GAPDH Proteintech = 1:5000
HRP #5712 50, Servicebio 2 1:5000
HRP #3121l 514 Servicebio i3 1:5000
6. 5IMfE R
& 3-2 % A2 PCR 519045 BXRIR
514 %R ZRAFH (5-37
Mouse Gapdh Forward AACGACCCCTTCATTGACCTC
Mouse Gapdh Reverse CCTTGACTGTGCCGTTGAACT

Mouse 77r2 Forward TGTCATGTGATGCTGCTGGTGTG
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Mouse Tlr2 Reverse ATTGTGTTGATTCCGCTGGACTCC
Mouse Ccl5 Forward CCTGCTGCTTTGCCTACCTCTC
Mouse Ccl5 Reverse ACACACTTGGCGGTTCCTTCGA
Mouse Ccl3 Forward TTGCTGTTCTTCTCTGTACCAT
Mouse Ccl3 Reverse AATAGTCAACGATGAATTGGCG
Mouse 4ktl Forward GACGGGCACATTAAGATCAC
Mouse Akt Reverse TGAGGATGAGCTCAAAAAGC
Mouse Myd88 Forward TGGCGGAGGAGATGGGTTTCG
Mouse Myd88 Reverse AGCCTGCCGACCGACGAG
Mouse Ikbkb Forward AGGCGACAGGTGAACAGAT
Mouse Ikbkb Reverse CTAAGAGCCGATGCGATG
7. siRNA 5 &
R 3-3 %A FTAZM si-RNA 15 B X R
siRNA &K ZEFFH (5-37)
si-TLR2-m_1 CCAATCTCACAAATTTACA
si-TLR2-m_2 CATTTGGATTTGTCTGATA
si-TLR2-m_3 CAACAATCTTGACTCATTT
(Z) ERIFE:
1.y SHEREHE

B LW TE.

2. Zymosan-A A E
HRE T ERTTE,

3. SEI 4 SRR AR

5.1 SRz 54

FAERN: NLEESELRIMEFEFRATNUWANFERTR/NRE, B
KD R A RAEBANALERY, 84 6 R, BERABESE HBILRSE
R4&T 2Gy (2Gy*1) BRAERHIBEE, ELBRFFRATHLEENMEEF TRESY
Fty 1-3 A,
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TLR2 KO /MR: #EARMEAEE D REV SRR dERA. BREGH.
TLR2KO $EHAM TLR2ZKO A Z54EM4A, SA 3 R, AHAPRERE—MOLR
R4 T 50mg/Kg ) Zymosan-A BREVES, BRA/DRRELFRLRBIEIERSL
#5F 21t 2Gy (1Gy*2) ZERIERE .

5.2 SEROEh Y i b 2
HERE—FELRFE.
5.3 SLIOPE AR

SRELH AR AR DREEES ARG, USHREELIENR, HFHDR
BTN e L, FHBiOBRAERRE, SRDRIVEAREERIEN,
Y /MR ER S AL BT DEPC /KA ide, B GPEHE R Rk 4R B MR 50 &
RERWAE. B—NFEARE T 2.0mL AREEEFIHFREBRASBEAHETRF
RFEFF RNA JUifF & RT-PCR 2%, H—UopEARIZRETE WB J7iE+HE SR
£ 7711 B Western-blot SLIEFEA .

4. SRR ALK RNA JUFp
A SEIOW R BIM IR EH L RNA NFRER LIERGEMREERARTTRE, 5
ST EEEK S = FE (https:/cloud.oebiotech.com/task/) 34T
5. RT-PCR

(1) RT-PCR #/E# & Takara A 74721 SYBR AFI &R EHH#T, Bk
BTN

#R 3-4 PCR Ll & R N B EC o
AFIH S RPLABFR(uL)
TB Green B}E 10.0
PCR Reverse Primer(10 uM) 0.4
PCR Forword Primer(10 uM) 0.4
ROX Reference BF# . 0.4
DNA #iR 2.0

ToEFK 6.8
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v 20.0

(2) #LERBRFEICFHRPMBERE, HETRATSNERIET RT-PCR &

M.:
& 3-5 PCR LRI R B4+
B/ Bt 8]
AT 95°C 30s
B.PCR # #E7E# (45X) 95°C Ss
60°C  34s
C.YAfRIZR 95°C 15s
60°C 60s
95°C 15s

(3) £f PCR UBHRRRMAERG, KI5 LIRSS R B IE AR i e A3 1 ih 2 5
(4) RYERBL LR 25 Rt 1T B RN R BHAHE, BAtEARXWT:
HWE R REE=2 2,

AACt= (Ct gmem -Ct wonm ) sum - (Ct gmzm -Ct wesm ) nma
6. TLR2 2[R 1 % {1k R T /s B B9 S8 52

(1) FERF R %
(a) £ TLR2 KO (Knockout) /MR HAJE5E 28-35 RZIH, AEEXETHER
BEIBI T4 2.5mm MRAHEEE T 1.5mL EE HAS DNA. RNA F§ff) EP &,
(b) HEA EP EHIIAY 100ul BER, BRI EPE, HRIREETE
BRERRT, RERLHSER.
& 3-6 RELEEREFRBRMEHER (B

A R F(ul)
DNA REUER 96
BREY 4
587 A 100

() WA RHAEERBARKR L, FHEKKRET 55°CKBHATIIHFE 18min;
() H EBREHRR Y, ¥ZE 95°CKBHTRE Smin;
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(e) ZEEAEPEHEMA 100ul IR I, HERRRGH LR 30sf#
AR

() ¥ LiR EP & B TRE B4l L LA 800rpm E i B0 2min;

(g) \%& EP BEHECERAIM LIERE—H A4S DNA. RNA B EHE EP
& 34T PCR 3

(2) PCR ¥

(a) PCR ¥ M BRERBAEZRATAF N REZEFRE L 2 A FEH#RE
VLT, RAERIMEMT.

£ 3-7. RREE#HMAET PCR REAREER (BMEE)

%l & (ul)
NZEIK 7.4
PCR [ BIREAR 1
RELGREY 1.6
PCR Master Mix (2X) 10
AR 20

(b) ¥ ERERE 96 AP MBERE, BB TFRIAFHEFIHIT PCR I 1
T
& 3-8. RELEHIEF PCR ¥ I RPN KMH

BE (C) B (A

A TRAE 94 3min
B.PCR § $§1E3 (30-351) 94 30s
55 30s

72 1kb/min

C.3E{H 72 10min

(3) ZEARVEBER Rk
(a) IRFBHEH]&.
(a1) EFERUEE 10X ¥ TAEAE, MA oFERKEEFK, BBE IXH
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TAE ¥ B Bet 128 H 5

(a2) THERTFHE 2.1 g BAEFH RINA 140mL TAE ¥+

(a3) AT BIRIRSD,

(ag) HEH FRB AR BN, 75°Cn#A 210s;

(as) BRI, ZREMHTHRESE 60CLEH, HRIEAR: &EBREE=1000:1
FIEEBINAN 14ul RR SR, /NGRS, BEHRF=ERIE;

(b) ¥ ERBGERARESEINER TS, FRFEFHE 25min FRHEE, TR
BREDGRBE T, BREE,

() MHEEMMEEEE, FHEEKE FAKPFEEKNF, MAZE 1X
TAE ¥, RiE TAE B &R, FEKBBK BRI

(d) EWFLHIA 12ul 77k PCR ¥ ML WG IM=H, BTG A A s & hn
A 6uL DNA marker, WE&RMN%M: 135V, 25min;

(e) HIKEHE, BRI, HETBRAHBAEESR.

7. TLR2 3 P8 £ {4 FEL W /> L 5 4

WA RS E R ES R, BB TLR 27/ R, HEBMME. =21 Rt
&I, FENRREERZEREMETR, HCRERS G I TFREE.

8. BB R MK (ELISA 5%

HRE R LRFTIE.

9. /NESRLBE T

P — Mo LR E,

10. Western-Blot 2%

TEWEE — 8B L J7 vk .

11. ZEHF 2T

EXHREMALRBPESR 3 KU L, FTERERH TP ESRHEE
(Means+SD) KER. HEFEEMZE RS, WAHZ RN ZER BRI AER T
MR, 3EK3IHU LZEERST, HBWEESTMEFTZES, RARRE
FESHT (ANOVA) , #t— B HMZ AR LB A Bonferroni 185, &5 ZA5F,
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N>R A Manner-Whitney 1638 . THEFERMZR 00X T fisher #VIMERL,
P<0.05 #ANANTEST%E LEFEELZER.

=, XRER
(1) ZRIEH M
ERERRINESE 7 K, B fREG e aitm s A/ BRI A 24/ R IV 4 -
B, 7E4E DNA. RNA B DEPC AKHlse 5, SLENE TWREHALDRE, 255
¥ /N RGP B SR AR MERRME R AT B R R AL, EREFIERE p<0.05 &
[log2FC|>0.85 X —BMEBAT ML, SRWE 3-1 Fin. SRaifgBaArmt, S%458E
MR ILImIE H 268 N &R EER, HAH 156 MERF LR, F 112 MERTRE.

A Zym-vs-Con:p-value<0.05&& |log2FC|>0.85 B

Zym -vs- Con : p-value < 0.05 && llog2FCI> 0.85

; oL
‘s PR

log; FoldChange

B 3-1 Zymosan-A RIEPUT I RB G WERBERRE. (A) ZRREERKE;
(B) ERRIEERKLE.

(2) NRAZAUFLERHARERREEFKER PCR K
HRAR T SIRT AL/ RS0 A S B FF 4 R, SRR A B R RS HICSTBLIG M
B PEERIMEAIRZ G RN R SRR R 2 RIR AL SRR B I 5T T
TG, BIERUSHTE RIS 2.0y IR IR, S — M EN R
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R A LU AT HIIERNASBHT € BPCRIIE . 45K 0K 3-2 FivR, 5 aisg e 44

b, A2/ REREBLR M T2, Cel5. Cel3. Aktl. Myd88 N IkbkbFIE R Fik &
LR, FENESIHEER. BRZRT THIREABIMPCRERIIE, BiE

SCEERERSP, T2 ZREMZERGEE K.

>
w
0

15 TLR2 9- CCL3 6 CCLS5
g E B
2 %%k H %% E £33
13
2 104 § 6 s 4
2 g i
£ e g
o o s
: . s A
2 2 2’
= = s
[ & T &
] 0 — T 0
g
& & & & & &
3 43 5 A8 3 )
&€ & € &
15 AKT1 4 Myd88 6 Ikbkb
£ S i :
c Jede g = 34 = ek
% 104 .5 s 44
[ » »
g e, g
= = s
& 5- @ L
E 2 4 e
a = =
@ 1 -_—
5 & 2
0 T T 0 — T 0 T
& & >
S N 5 & & &
¥ v 3 2 > R
S S S

3-2 MAEREFRNER PCR BIELR. (A PRIVEAL S TLR2 AN RIAR;
(2) PRIFEAL S TLR2 MAENREE; ) DMRIVEHALATD TLR2 HHNREE; 4)
NERIRRAA DT TLR2 X RIEE: (5 DRIPRAL P TLR2 MAENREE:  (6) /NRIP
BALZ T TLR2 B RIAE. (IR+NS: B4AERRA; IR+Zym: HHERE) (*: P<0.05;

**: P<0.01; ***: P<0.001)

(3) TLR2 [ £ 14 BELIT /s B B A
TLR2 B MERAWT /N BB R E R T E 3-1 iR, aT#ARA12 5 S0k 15 4 g
N T2 MEFEAT 3 53 EME, HEF3IMETF, Kb ATG BBFEH FHEIET
31, TAG & IEFMFWESE 3 AR T, WATLUEESNE T 3 fEmBREISEAL
=, TR R BRI X LT 1915bp, 20t BRI SCEZ FIARIE, Sz X R
TLR2 LIS B S EMEmER. T EREe, RAEGR @A CRISPR-
Cas9 BEARH cas9 1 gRNA FLEES ZI KGOS, R\ FREERNER SR
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FIWiZ R R R D R 5 & .

3-3 TLR2 ZHB £ HEE/NROHRREE

(4) TLR2 % (X 38 £% 1% BE i /> B O £ 58

A DNRBASE 28-35 K2 lh], BdREEE# TR ERE, BRIt
XtH8 (P:Positive Control) « FF4AR!l (WT/B6: Wildtype) KT HXTHEZH (N:No-
Template Control) HJEE#HITHRALRAE, H¥§ TLR2 /MRIZEHEREH=2:1
BHATE Y, HEAT TLR2 Z L& AR FH /N BRI 1 .

H- H[- H]- F]- H- HF ofe F]+ e [+ +]- +]- +]- +]- +]- +/+ |+ +[+ - o= - +]- +]+

TLR2

A 3-5 TLR2 ZH L ENT PR EE S RE

(5) TLR2 KO fe#5i¥% Zymosan-A XT5ER/DRIPEEEK



Zymosan-A 3t 3857 P 97 £ 4R 15 69 55 b7 2 8 B ALE AR

FEALBEER

GIRTATIA, Zymosan-A B LAXS T MR/ ROOF R E M RELRIELEEER, 7
4y, FATHE TLR2 KO /PMRIAR PRI, 1T TLR2 ZAEE SRR RERNE
o &R0 3-5 R, MHETRAERA, TLR2KOFRBAH /M EHEMEEE AMH,
E2 KFt— K, FSH. LHAKF#—$Ttm, HZHEHAFESHITZEENL, #5
TLR2 ZAERBESH/DRINEI XL AT P REEEER. 54, HET
TLR2 KO $EH 4, TLR2 KO HA#REAH /DRI EE#EEHTE AMH, FSH. LH &
E2 /KK A B, R Zymosan-A SH58 /N UF B F K FRALM R E T E
A2 IEIT $E A TLR2 Z 46 KA.

3500 AMH 120 - Ee
3000+ g
= 4 &7
e h = 8o+ 5
=2 %* % = |
2 25004 | g i
x f< N.S. = ; |
- ; w40+ ‘ i |
20004 | % ‘ i ;
| 5 |
1500 L1 1 : — ol " —
& & & & & & & &
ECA - I & g S
& X o & -4 e
<« Qv + ! Qs =
Q—'q’ q:"’
«\’ .\\/
C 150+ FSH D 15— LH
X
N.S.
E 100 =E~ 10
=2 i =
E | | E
== Q_~ i ! =
S sod & | | = %
| B ! i
i | |
O 1 ! 1] ’ L] o
<& <& & <&
SR 2
x\q. v x\q. x\q.
&

A 3-5 TLR2 KO §8#5%% Zymosan-A SRR/ BIFEBZ K FEILNSEERH. A &
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HARIPE AMH KL (B) FEHDMRIFE B2 KPR (C) FAH/NRIIE FSH /K F2E
i (D) BFHARINE E2/KFE. (WTHRBAERA, WTHR+Zym: A #4ERH,; TLR2
KO+IR: TLR2 KO % #; TLR2 KO+IR+Zym: TLR2 KO AZyEMB4H) (*: P<0.05; **: P

<0.01; ***; P<C0.001)

(6) TLR2 KO TR BAi¥# Zymosan-A XT3EHR/DREEHIEE

HIBEEH

WnHTETIR, Zymosan-A F] LAxt#EH /N R AU AN BE TR IEDCEIEA . EHE S,
HAT@ILE TLR2 KO NRAARITRSLS, HXTSAD R RE REMRE SR
BATIH . SR 3-6 fi, SR4AfERAMLL, TLR2 KO BREA/NRERALE
PRE T HE R ERERRBE T B LI ER, —HRFESIFEER, R TLR2
ZHRAERE R NRARE GRS R EE/ER. WA, BT TLR2 KO &H
1, TLR2 KO $EME4 24541/ B IR FELE IR J5 S 2 Mk 5 IERG S s i H Btk 1L
R ®, KUY Zymosan-A X4EM/NRATHIIRERICE T E BT A TLR2 Zi&
RIFEVERIN .

A 124 B 20 -
" ~ 154 :%:7’ %
1] b o]
& E ] ")
= 2 104 |
g = [ N.S.
o o - [ - JT?:
t ol | |
I
0 I T T T 1
& & & &
):"* @x\ *hox\ ’:\S
& o S
b g (o)
$ AR
)
«\/

A 3-6 TLR2 KO 7] LLi¥i ¥ Zymosan-A X158 R/ RIEFEINEMSGEER. (A) AEES
NRFEIRE: (B) ARANDRIRILEE. WTHR BAERA; WTHR+Zym: A 2558

4H; TLR2KO+IR: TLR2 KO M4 ; TLR2 KO+IR+Zym: TLR2 KOS #5EBH. (*:
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Zymosan-A 3F 377 PLIR R ARG 6955 47 R BAEIFF R

P<0.05; **: P<0.01)

(7) LRAERFTAERER KEGG I EES T

BieE, WAVTIET Zymosan-A RIFHUEE I EMGBI T HINLH R R . 7ELL,
AR AT DRI R A A R AP PR, X% R LR E R E#AT
KEGG Zhat B RA T, SRERELRERERNY, KEGC HEEHT Toll-like
receptor signaling pathway, XSATHIMHCH ARG REA—B .. X KEGG DiREE
RS, ATKM, HIEWH &EEE T NF-kappa B signaling pathway, T &34
R, Zymosan-A X IR 14 50 B4 45 A B 3 RN 3 o2 L L 1a Toll-like
receptor signaling pathway J& % % NF-kappa B signaling pathway S84 /EH .

# 3-9 Zymosan-A RIFFSIBR RGBT HNERREEN KEGG HRREE IR

ID Term P-value
mmu04620 Toll-like receptor signaling pathway 1.12E-20
mmu04062 Chemokine signaling pathway 7.54E-15
mmu05417 Lipid and atherosclerosis 8.13E-14
mmu(5142 Chagas disease 5.38E-11
mmu05135 Yersinia infection 1.23E-10
mmu04650 Natural killer cell mediated cytotoxicity 3.27E-10
mmu04145 Phagosome 4.32E-10
mmu05152 Tuberculosis 5.94E-10
mmu05140 Leishmaniasis 2.58E-09
mmu04064 NF-kappa B signaling pathway 1.69E-06
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A Zym vs Con(Up):KEGG Enrichment Top 20 B

Toi-ike receptor signaling pathway! { )

Viral protein inf

4 5 10 15 20 25

A 3-7 Zymosan-A RIEFVELBH BB ERREEN KEGG HIRRERMT. (A 5P
RN EAEE K KEGG Z7E;:  (B) UEALNFH LifERE R KEGG MiZE.

(8) B[ TLRs iEH & NF-xB BB HXEAREIRRIE

&G, BAINTEEAKTEX TLRs @B &K NF-«B i@ B A 0 & B R & 1T RAE.
¥ /N o R AR A R PR IR, TERERETEST Zymosan-A 545 T RTIEAH R4
pEER T A RERAE, EREESE 7 K, WESH/DRIEHAHNFEITELDRK.
FIF Western-Blot HiE#ITEEREEMNEIE, A/EH Westem-Blot JRIGERE
Imagel AT KE R, HFHITHITFEST. SGRNE3-8ATR, SHaiimBamtt,
AAERA/N RO EH AR TLR2. Myd88. P65 HRABHERE A, fEBERILE
W R ARIEKE L, HARBAH/NRAHRAARERBAE /DR IPEHALRN p-P65. p-
IKKo/B MIFRIEEFF L, HAFRITFER.
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Zymosan-A 3257 B 57 R 45 69 55 47 308 RALFI B I

A IR+NS IR+Zym B
1.51
p-IKKalB [« S SN SNS 8587 kDa 1 IR+NS [ IR+Zym
— g 1.2" Fekak T
P65 S e D s @D —65 kDa S &
> =X 0,94
c5 i i
p-PB5 |= m— s @wes @mm®» — 65 kDa 58
53 061
TLR-2 [ = wsss GEND @Emp |—90-100 kDa E -
Myd-88 | s ——33kDa ool LI LI LIIEIIY
: ,{.O\Q Qé” Q@" Vq'-" &
GAPDH | gese @HNS @B GWNB W W0 — 37 kDa & ¢ S
q

3-8 ¥[a) TLRs @B & NF-«xB BRHEXEAREIERIE. (A) ¥ TLRs#EXK & NF«B
BEAHAEH Western-blot REEE K (B) %t P65. TLR2. Myd88 & p-P65. p-IKKa/p EH
MM REENEESTAITE. (IRINS: BRAGEMRA, IR+Zym: L255MBAH) (**: P<0.01;

*kk, P<0.001)

. /&

AT LR S, HATE T B aizmied MR AR R A ZH NR Iy 8
HAGHAT RN F, FEXTI 55 Rt T — S fISRAE, BAKAE TLR2 KO /MR
RN ITRRAE R AL, BARGERT:

(1) BT PIEDNROPRAHFITHRN T, HATEN 268 MEFER, K
R 156 MR B, B 12AERR TR, KhELRERERYEZRBEHENRZ
Tir2 £ H;

(2) SragifB a4/ N, TLR2 HE0R Rk 2 & /N R U0 S i M R K3
&L

(3) MR T HRAEEA, TLR2 KO EBA /R AR I RS H

(4) Zymosan-A KU 16 4345 B 4 7] G2 £ EHE ) TLR2 244

(5) Zymosan-A K U O BB 45 B 47 580N 7T e 3 22 @i 48 7] TLRs 38 2%
& NF-x Bi@Mr=4{EA, RT-PCR X Western-blot SC40 45 R AL 7 _LiRRH
(7S S e B R

-93.-
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B, e

Zymosan-A 7] LLE i #2 [ 80E TLR2 Z42 5l % &iEs 288 7B A4t
REFUESL. T 10463k, %8 TLRs 24k K HACARTELR ST 05 B 47 H OB FE AR T 6
i1, TLR2 524k K& HERARTEHUAR ST H05 P I0 E E /R S #IE L2 31, Zymosan-A fE
J9—% TLR2 Bifk, BEAERIHT FCUESE H A] LUE S $E M 307E TLR2 5% NF-«B BEER 1L
FUZHEAL, HMREMFIAMIAT, EHEMpENE, Bk E aEmERI,

R RIEERE A HAMT, AR kOFE = IES,
AIE(E{# RNA, EFE{k RNA. 32 RNA K IE%FS RNA. WHERATBHR,
LAMEE R R HIE R B R M D e N5, X3E— e e AR Y S SRR AR OB R Al 72
FRSFHERERES o EENE 8, BRANF (RNA-Seq) RiTLENR
REERG—FER. RRENEFEARATFER, TENHTEYERR. E%EH
Fi IR AMAYHRE. EESHRAF, RIOETEZHANFHER, EEs
S PG PR AR R A /N R OV SBAH S AR AW E 268 N ERER, Hep 156 MR
ERNEEFA, 12AMZREFREE TR MZRERFIRSETHIHRALAER
ERBRIIR T2, X5ENIMFRAGREA—S. Bk, RAITMET TLR2KO /b
B, FF7E TLR2ZKO /MRABANTFBAHXHAA . SRER, HETRAEN MR,
TLR2 ZEPR SRR/ BRI B 3 9 /- i ThRE R EL R AT DT AepERS ™ &, $278 TLR2 7T fg
BT I SRR BB A BeAh, BATEE X ERZE R ERE#T KEGG 4
fr, HAE TLRs@# KX NF-«B B EEEE. XEXRRBANPH> TECKIEE
¥ NF-xB {5 S @B RN R h RIEEEEEANSEREA . #H—HRA
i8ig RT-PCR K& Western-blot S5 x4 U Fp 45 RFATIAE, SRER, 5HAHERAM
b, EHRZAZGL TS HH TLRs 3@ & NF«B B MY EFEKEANREE
2% LA,

RZ, ARSHFABLHFANFEAFEDZRER, REERERGET
TLR2 KO /MR, FFFRBHEFAEA LRI TIRIER, #H—SxERERN ST HE
HBEERE @R, FNERMEQREAT EIMCARIE, Y135 E 8 Zymosan-A 7E
i R S R PSR ST R B P 2 BLRIHL . Zymosan-A 3853 #1307 TLRs AN
NF-«B i B U BF SL 43 By 37 R HE R B ME A
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Zymosan-A ¥ 3% 77 PE 97 £ 45745 &9 B 7 B 8 R AL BT

[1]

(2]

(3]

[4]

(5]

[6]

[7]

(8]

[%]

SE MR
SAS AR, CARBAJALK S, JEROME A D, et al. A new neutrophil subset promotes
CNS neuron survival and axon regeneration [J]. Nature immunology, 2020, 21(12):
1496-505.
KOREN T, YIFA R, AMER M, et al. Insular cortex neurons encode and retrieve
specific immune responses [J]. Cell, 2021, 184(24): 5902-15.¢e17.
DE GRAAFF P, BERREVOETS C, ROSCH C, et al. Curdlan, zymosan and a yeast-
derived B-glucan reshape tumor-associated macrophages into producers of
inflammatory chemo-attractants [J]. Cancer immunology, immunotherapy : CII, 2021,
70(2): 547-61.
TAKEUCHI O, AKIRA 8. Toll-like receptors; their physiological role and signal
transduction system [J]. International immunopharmacology, 2001, 1(4): 625-35.
CHENG Y, DU J, LIU R, et al. Novel chimeric TLR2/NOD2 agonist CL429 exhibited
significant radioprotective effects in mice [J]. Journal of cellular and molecular
medicine, 2021, 25(8): 3785-92.
CIORBA M A, RIEHL T E, RAO M §, et al. Lactobacillus probiotic protects
intestinal epithelium from radiation injury in a TLR-2/cyclo-oxygenase-2-dependent
manner [J]. Gut, 2012, 61(6): 829-38.
RIEHL T E, ALVARADO D, EE X, et al. Lactobacillus rthamnosus GG protects the
intestinal epithelium from radiation injury through release of lipoteichoic acid,
macrophage activation and the migration of mesenchymal stem cells [J]. Gut, 2019,
68(6): 1003-13.
GAO F, ZHANG C, ZHOU C, et al. A critical role of toll-like receptor 2 (TLR2) and
its' in vivo ligands in radio-resistance [J]. Sci Rep, 2015, 5(13004.
PAUN A, FOX J, BALLOY V, et al. Combined TIr2 and Tlr4 deficiency increases
radiation-induced pulmonary fibrosis in mice [J]. International journal of radiation
oncology, biology, physics, 2010, 77(4): 1198-205.

[10] SAHAN-FIRAT S, TEMIZ-RESITOGLU M, GUDEN D S, et al. NF-xB activation

mediates LPS-or zymosan-induced hypotension and inflammation reversed by
BAY61-3606, a selective Syk inhibitor, in rat models of septic and non-septic shock
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[11] DU J, ZHANG P, ZHAO H, et al. The mechanism for the radioprotective effects of
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Zymosan-A 33355 PP 345 69 55 B 3 8 BALE FE R

ENELE

BEHRITE MBS EIRIT PR —TUEREEAR, EAAEWREF W FEN, W
NANRBRERTEELZH. WEREAERLEEFEAHEIRNEESRE, 2EA
BERERARZ —, BEFMENTERSTmMNETIR. EX0A T, RITLLGTH
i ok TLR2 Eofk Zymosan-A FFRSEH, i — R T A S s2 56 UE L H AT BAXY
/NR BT IR RS RIERT RN, Rl A SRR AL IREAT T I RER.

Zymosan-A &—RiHiT p-1,3 EHRBEENFERE, TEHREREERSRERS
ZM R EER, KT Zymosan-A XHERIEMNMKBT AR CHHERRE, Flw, &
WiEE HHEAEREEEN S SR AERET, ATRERENGRGEBEED LK
P ES1ER . Zymosan-A T] PAJE T #8 ]9 TLRs @ BE0E Mydss, H T i##{Eff NF-«B
BuiE, #% NF-«B HWBRANEEL, EXENHATEHATERZH{EIGR
SRR R IR, KERNRGIFSENIERBERRE, EEAER
St B3 o 4 Al R L MRk SE 4 B B

FRERTATAERAFSE Zymosan-A R DU G 50 4045 R RPN, #T
b, BATFRT BRUEHR. HARNBREZESAZES, 405 2510 R R R
FIHE X Zymosan-A Z¥Z M 5T Zymosan-A X UT 1 U 47 45 B B 37 34 R
FL K Zymosan-A FIFIHIT Y G0 G B4 B AT S BRI .

= JBUREIN BRI B K& Zymosan-A i) 22tk

it

EZH ARG, RITETRERRNEEELARNEBR RS, FRE
FE RS ILST, JEIE X/ RN R AR K E R/ B B St i R T — 4
AN REE BBt R M sh AR B . R8s, RISt AR £, 4
S/ BATEEAKT . WUBT KT AR 518070 Al Zymosan-A HIAFFEME, @
MR E T EORIE AT S . A5, RATEE/RIPSEBUR40H EFR
THKRMAMBIETIT, WA K IERIVEAS FAR Do TE7E U7 548 S 4R 405 B 47 SR o7
RETEM S BT R
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EFEERRFREFEBL

.~ Zymosan-A XJJ80T T BN L8745 8 BT 7 BN A

f£ Zymosan-A KIFWEITMGTIFARIX—HAARF, RIINERITFREZTT
MLE. £DhBER, BRI T RaEBANREAERSHE/ DRI ETHEE
IKF, ZRKME Zymosan-A 1] BEEKEN ESH FSH & LH A=, #|AER/DK
PR AMH K& E2 /KF. EIREEERIVEARE RS L, MR THRAERA,
GHERANRIFEAEERPEBZERNES I LY EFRA . B8E, WAMRE
FH/PNBR I EAZUREY R T INE I, 4£RER, R4S T Zymosan-A
REFERIA BOE I/ ROV E B LR P ERAN IR E, TSR L BB aaiE R
MR EIRSEEEIGERATRMAST, RAITEREE /D RBERBRER TS T
HERE, REFEITHSHERDREREREX —MNESFEANRBHREHE
HHETETT 5T, IESET Zymosan-A F] LAXTZRHE SR/ ROVEAADIREME K IE
—ERENNEEA. EORINERIHEERES, RITEXN&H /A RE301E
TN, SRER, MRTRAERMAT2ZH/MNRHEI TERAEERL, BRS
HHRNE SNELARETIERBEERLL. EZXoMRTLES, BRIETFEMALE
VP T Zymosan-A X/ OGP EEES BT N HIE B R, KR RRE, HH4A
ERAAEL, ERAAANREREEER, BEFHEEZR. B HRELRFE
PIAERE /5 /N R BN £ B 4E TS 77 D RIVE TR A R R EDRIFR
BURIAR PR TR PR RV Zymosan-A XTRUET 48 51 #2890 BR B S 40345 B B 4P 208 o
FEAEIRET 12 /DI AR ET 2 /N 23 45 F /> ROP SR 4E M Zymosan-A TRAIEL, FF
foill EiRfedR, ERE/R, Zymosan-A T ULEH R IR SRR S /N R U0 S URL 40 B A0 41
ME DM E R FEREREZA/DRIVETNAERAETE. KL, Ik
oM ANBEMNEAZMES LS, BZANFTH, B2 EEBEHE T Zymosan-A
RIS BT e .

=. Zymosan-A KERT 4 50 S8 45 B SN K41 2B AL

7 30]

£ Zymosan-A RIZNSEN RGP FERVISIHRTZ—HAANSF RN E
S REFANFHEFITEREARR, VEEREFREREMWE T TLR2 KO /MR
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Zymosan-A 3357 P 9P £ /45 6 85 B 8 BALFI R

HF B R EZWHAITRIE, R/EiE5T RT-PCR SL1F0 Western-blot 23 ARSI . &
A BAERARERA LA D RIPRALRITHRANT, BRAHE 268 MESR
RiEERE, HP 156 M EREREZELA, 1AM EZEREFNEETH. X LAZRE
BRI, T2 WEFEERRR, MEX—ERURWHEMERER, TA
HET TLR2 EEBR/DRIFFARMR, SRIEE, TLR2 ZFENEKRSEEMERK
SEX/NRINEALRRG . #E—F, RIFETERERN KEGG 41, KA LEHE
BEEFEE TLR B KX NF«BERBEER. XSREHMHLIETS SLUESE NF-
BESERSENHEFE RN . &5, RAITEE RT-PCR & Western-blot SE5 i3
—IPRIE, BHBERSR.

. B

(D BEHRREERTERE, EREHTERELRASARERKY, HWET
—MAEXT AR RE TR TR BN AR L s iR B

(2) BIESCERAR. BERSITMTGRKAE, 28 N EE R0 B 377
Zymosan-A, FXtHFM & IVEEN RGBT ERBIT T RAETIA;

(3) BRHEFHNFREY Zymosan-A K 1% 51 £ 58 5 R AR B 13U 38 78 2
FpL .

h. ARZh

(1) BRBATEL A S SEIRUESE T H AT LI/ i S RBR KRR P
RN, E L 4 RN B B A EE A R A

(2) BAVEIEHE RN FFIHEH Zymosan-A K3 U 1 51 4R 45 B 37 3508 7
FEIERE, EXEBIERN TAE B HANERAN, RYTSASEEERERRR/DREEIT
JEAASCHT T, RIS A B2 AR BIm Bt M el SR AT AR S RE 5

(3) MPHHEFANFLERBERE — N URICRER: Th2, BHEIETF
TFREEANEN, REMBENREIAREZNEEITRIA; Wi, FEFRd
B EN R ARFERETHITNERE, FERIUEMKS 5 NREN 57
iR SRR .
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M SA T R S LT AL B AW B B R 5T
R

W

FEMBSZSRTREENANAR, EREFEEELEFRNENR, NTER
LEREBRENEE NIRRT, HRIREN. BUTIEAMBEESET TREEAN
W, ASEFFEHNTRIOERNINERG, AMSBHEFTATRE-RIAR
REL. WAL EZEERTEYM R Fotms I ERG S, &7 LB %%
G B} 48 B % 51 S FURL A0 B 8] B AL RLIBOK S 5 S O SR T s R4 . BT B, RN
ST EMEREET ARFERLERSET, TEAFVENT. HUHT
FEYGF =5 miE . TEFR, HXLEMBERENET IRFIRRNAR
AN R THAE, BEEPAR. BFFEL. BANEGTERNERSEEAN
MEER, REFBIRFHEREREFRIES ZEZZENITE. ALERKBREETT 5
EIERG AR, FEENEEZWTHER LN EEENET IREE
HESHHARER.

REEE: WHRTT, URESME, SRMINETIEEAN S, L£HThEE, £F IRF

2020 5, EMFAFRLETEEEEE 920 HL L, HFMIHETAEEY
BIATE 8 2o, SRR EELI T A ERHB S AT R R R, ERHE
BENAFERB/INARS, RO MEEENEFRERYE TESERP, Xt
TERPALN, GFEIGHETENNEGTE €K LY RSIERINETIRE
W, BUEONRMBELEFET. WEASWIIRERE, AMSEERHLEHEE
P& E R T R EF IR AT S — R P iR,

IR IERANIPERERE ER, HAERNATELE, FABEFLH
WEART T . BRSRBR 2 09 IR PR Bk R B2 AR B R B R VR T I R R R TR A B e
B B RS ThAE, REMRIINESRD, KRBT HER, X TRE
£BRN, BETREENEN. R, BHNMAEREERETMHEGITIAS,
T MR R ENEEAN B RETRAIRENFRERD. ST, RO
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Zymosan-A AL 77 P 97 5 AR5 69 85 47 R BALFFF K

FEARRB TS R — 57

= TR X G S T RE R R

FhA # 2 A X7 E R ik b e 858 H IR Ity W RE 2 2R,
BARE MR RN FERRTEITHRE. BE XL R SEFRE, @
THEB BN KSR BT REFRPRTERZ BT RN, RESKEINREIIEAD
S H XA BRSO

TEUHIE T X 2k B B O S T RE R R M AR R A AL BB A RAS R 2 v 2 4R 4
Fgtefiti. SUERGEFREEBRAFENESHATZ)E, SEUNRHALREER
B A REAT SR, EESIEINEIERER, HAEFHER, RIDBEHR.
BN, HERNTREAZHURAELS., BERGEERFEFE, HERRFA.
EFERYZERZFERERUTHLE, WRERBIITENNATER, 0T
B, AWk, EEHEEAKE. XTERIZZABBTHERAEMERE, B
g R RN, FTHIEBERK, RIDIERED UL ERGEMREY. Ht,
A REE B VAT 51 R IS8 B 05 18 AT 3G 0 L0 L B RGBSR R AR R,
TEHAETH, MEHETEIRENMESEREEIERANALER LS. ALHK, A
ZHELL, B EARE0,

YRR MOV R MEATIRE A AL, B AR SR R AR A AR . BR R 40 AR
XA G UK, Wallace SFPIRIBE FTIESE, 51 AR —FINE A S HUT 7 &
(LD50) <2 Gy, HIMBRIEUTBURMERERNEM: 40 5 LT RO LBUR IR,
T 20 Gy F e PO E K AR, MEEOXNEFE 6 Gy. IMEHANES
FREBI R EL R R FT BE R FEE SF AR I Ui P R UG IR B E T BRI RV, B4,
GBF 40 L O 4R SRR IR IR 5 B AR B BRIERT BOAE R, R B SR YA L AR BT L AR A A
BHEMR, EAGRE y MBS0 I1SEEUR 4 E 5 oL EREE I
RIEKES. KB #00. BEERURSEBRWEINEIIaEES). R, M
RIS OB AR AR B A S A OR R B & A, 4ERFE A A T 5 R0 A KR Ak
PR . EHE T AT AR T IEAE 2 R A0 P SRR 4R B T S B O SE R4
B BT AR SEERUT J5 B9 /N P gt BE 95 W 22 21 B B ) B SR B fra SE -0 A,
Stroud SFUBFFIE M, T 51K IR IR E 7T 68548 MR 51 A2 0 O S R L E Bt
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EEFZERFRAEFHEA

DYSELE e Sy by R = P

T SR YT 51 RSP R G AL

BT FTIE T BRI R SR T R Fm AR M, R AT I (B B RN i T SR AR AT
HEMMREBUNEST £ RS FHERESRG, WMEARK. BELK DNASE, &5
& DNA, ERBUT I EIERGHEBERNY), —BEHER, 7SI s A
WS, EESRMRATNERFNRE. MBEANREBIT=AENAEHE
MEYRGFHEHE, FELKBMHEZETEMEESR (ROS) MMM, &E LK
EHE (ROS) BFEBEMAMAET (02-) . TEMAE (H202) MREHHE
(OH-) 112, /&K ROS X 40 R M AT Re R A B NER, MiZEM ROS
SRS EFTIEMB RS, WHSBEMARE., XEROST 5ER . DNA
BHRRE, FEHLFIIREMMRG, SBEWH FHEMITG, I DNA F SRR
2 (SSBs) ZXXEEWTZY (DSBs) LLK DNA-DNA 2 DNA-ZE AR HIE:, SE4M
FET=U41], ROS 7] LAIE I BN AR 4 4> F RIS A 50 5 5488 B SR 18 in IR SL550RE 400 Y
fE TS, H B EEFGH NIRRT, TURERNR TS M E hEd,
BB INEY R FRIR G, PAEFNRSMMEEBE, HFEHERRMN.

=L BUTAEIREN ARG IR T

1. WP ST HEMYEY, SHEZENHE, NBRVINSE, 3
JERIVERAR. e, FEHMRATEISHEHNEENRG, BEARH IR 2K
Tk AT, BT RN T - - IR S B DR SR, AR EEAE. L
TR, WEBNAWTFRATEERZZBERUTHIE L NETRNRE TR T H
¥, BEINEBAART —ERERRINEZE v HERMRE. FHik, WER
NARBINARFEEZBUTHE R L AT HHRFN—TEcEE I, R,
BIELRFNANEFEE LR —SEAFNRG, PlsEEaIE. BINEAHER
RrE R, RAAIT T,

2. ALEBY: PURST AT — BRI RO B T A1 42 S 4R 45 B 10 AT 71
EMANRLE, Bl ATZERETRANEY, FTEAERERLEY. AR
HeHE., TRk, E8G. BEAMYBILEE (SOD) &, HAZHA T HAH
WA B . WaR R TBE RS ar s BRI RGH EEZAYAREIT, BEEAR
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Zymosan-A 3L 77 H 97 £ AR5 69 55 47 208 BRALE A R

KRB, R T HIERAAR, rgEk, REFEETHIUHBRE —EBE,
B2 3T BEE B R P MR8, FHith, HiiRFIHR—FHA R R/,
RREZE PRI Y.

3. LB

(1D BRaHRF: HERE, BRRFEFEIN R E R EEE T IREFN
BRERATIE, ANHUEFLAALEMEREET IRFNELE. BRICH 2 TR
FIUESE T IZE AR ZEMEFFRER2, FEif M IGKEERS, AEERIBH
ZERIRERPFFUA G T ENFIELER RIFHIHE, BRI ZHAP. EAE
LRI, XN TRBREEAHR, RRBEENA G T IEERREME~ETEA
BERCR B0, 2 (B3 IR B v AR (R AT 75 258 S48 ST AR SL 25 W 1y 50 55 30 33k A K 7E B
feMBEERETRERT, ML ARETFHINEHERE FORISTF R
T B E AR RZ S T KRS

(2) SNEHPMRGAE: SNRRHMRG R RICIGIRFZ AN 5 —Fh B AT AL
TR, ZHEAREFHAIZEAEN ERNE R ERNERE LT M RFRIRE
HAR. BEEFRBUAGREARZ D5 NFEEN AT, T B A A %25 50 540 A
L O R R M AT R BN AR TR AE S LE T USR5 RPY. 2013 &, EEAME
E#% % (American Society for Reproductive Medicine, ASRM) R#E 4 I AR L5
RIEE R e 704 SN B0 MO VR A BRI T I BB AR B 1RAFP. SR,
NFIFEY R B IERB, SHAREIEE 5 EEAR RS S, RKHRS T
HEFBENM LB 8ERFETRITR, EEARBERHEMERERMELT
A—MAEE HRERGE.

(3) BNEALRAGREEBRE: WEARFEEREMNBIRITZH, EIpEE
K ORI VIBRABIN R EVREB IR AL A TR G RE . ZHHEAR BEEIE
FLERFENEZRITHER PR RE LT HRENE—ERF. 2
REISERE, 7TCAS RIREEMIRTFONEFAEME, FFORIPINENBERIIRE, NMREER
B BRENAEERE. RN RRR, ZERFREEAZIVRERALNLE
RAEFEETERS, 2019 FH—TEE 60 FlEZFHNEBIHHAER, 92.9%8E&
HERE T EAZBRGERRAFNINEAS S, HINEDRYBR TIKRER. £
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SURKERRERE R L, ©AEPRIESE 7 AP, A, FRAHRBEKN
AT SEHME B O ARUESE, (BREESSHIERERWIEIEE SR, 540 P 8% 1 fhd s i
WORMERTE, RZIEAFROLERE, BHNEHRTATREE S HEHR A
fl.

M. FEREEE HREERFATEAR

AEEEARNHEDSENEERENETNRETRTEL TR, HHERENL R
OHIRE . MERBIREARMTEBRE THHIER, UAFAMERENEET N
R R E Z G,

| 2 ERE. 2INEBESEANREERTFBREARS LS Y& 500z
MERZE, NMEDINEMSROERE. BCENYIIRE T BRI 4 0P E 1R
AR, AT, (RIBAREN FENENREERAREENEE, FHEH
AR TIRREER", B—HH, &4k, MEERARLRER AT LU RR
RALINEAHRREFENEREEAR. Fit, ZIEARNH AN EER S MRIE.

2. AP BIMTE, AN AR EERELZ RN L EINRLEEIE
(polycystic ovarian syndrome, PCOS) ##F. HME L, AT ARMIAIFEYH B
W SIEAE IR AN B IR A RS R B SR AR B BEAR B R AT A R R A IX TR ]
AR T8 Z R #EAT SRR R B, NFELRTHERALE. R
Er 2 AN QR EET B A R A AR MEEAEEARFT R, HB X
TR AR TE i 8 2638 B4R 1) /N V8 B 32 e A2 U D BT I R 1441, Ak, B
SHITR W BEREE L WHEARKHEKIEREE.

3. NLORE:. ANLHNHEBEHNEARSHY Ny FLE—FBENEA,
NG BRIE T R S P AR VE TR RL, I 4H 43 0 B Ak 3 T S O B B T8,
FERTHARE SR AR, HAZEESEXMHATERE T RN R EFERE, RBFE
HAENINEREMERKII. AT, &45RE, EMBEAREALLZBESRE S MK
DB R HRE

4. SRETUIM. THRAELET IR AR LG HE B K BRI H
7T, XTI AT RN B R EENTERI L ENESEE HRENENERN
AR B E RS k. R, ZWEARKSEH, HinE AL AEHEIESE
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AR, SPETHMEAmER, URMAXCENESE AR, BEEBRKSEPHE
LT E S — B RIE.

f. &iE

EER, AFEBUTENNMESERTREENZSRE, ERMERENE
FRAJTHRARSE, ZFNMEBEERK— BT IR Py 7 ks a7 Bl R M
RIS, BREBUTEANMERT FREESINATIRTERM, FFERLH
B HOLOR S ThAe XAL, TENTERMERE. REMERTHRLBESE
fEEivag, ERETRTREERTESN ZEFESREM. R T EFRITERS,
SENBETRETRIBEFHRY, FE58H. BEEREMLOESARES
(R AEAHIREI52), B S Th R YRR SR 5F BE T R 2238 1 B A S BE VT RE - B A R R
HEFERETRE, EEEHEETH,

R B EE KR R E WA R R AT HEBEEEHREN
EAEMBFE. s L2 (Oncofertility)” F# R BB M HTTERBY, FHEHA
EHAROAWEBATENN LN TR L MERZENET HRFRME T S ik
B, BHEEBEAREER. EHRIAEUET RN ERIESE Bk HH/HT
R fe R EE, BSMERETRDFERR, 23 THBREL P REM
EREAXE, BENSHEAWNLTHANE. EEHREHFEROFANKRE,
BRAERKANEEHNN TR LB RENET HRFREE S TR,
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