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Abstract
Human dental pulp contains adult stem cells. Our recent study demonstrated the localization of putative dental pulp stem/progenitor cells in the rat
developing molar by chasing 5-bromo-2-deoxyundine (BrdU)}-abeling. However, there are no available data on the localization of putative dental pulp
stem/progenitor cells in the mouse molar. This study focuses on the mapping of putative dental pulp stem/progenitor cells in addition to the
relationship between cell proliferation and differentiation in the developing molar using BrdU-labeling. Numerous proliferating cells appeared in the tooth
germ and the most active cell proliferation in the mesenchymal cells occurred in the prenatal stages.

proliferation in the pulp tissue dramatically decreased in number by postnatal Day 3 (P3) when nestin-

cusped areas and disappeared after postnatal Week 1 (P1WW). Root dental papilla included numerous Keywo rd S Br()]]‘lodcoxy L‘u"idinc . CCI] proli fcration . Dcnta]

four intraperitoneal injections of BrdU were given to pregnant ICR mice and revealed slow-cycling long-
tissues of postnatal animals. Numerous dense LRCs postnatally decreased in number and reached a 1 s ~

the center of the dental pulp, associating with blood vessels. Furthermare, numerous dense LRCs co- pl-llp . StC].n LCI] e Mlcc (IC R)
such as STRO-1 and CD146. Thus, dense LRCs in mature pulp tissues were believed to be dental pul
perivascular niche surrounding the endothelium.
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Abstract

ABSTRACT

Objective; 1A mixture of ciprofloxacin, metronidazole, and minocycline (3Mix) has been reported to be

effective azainst oral bacteria from carious and endodontic lesions in vitro and in vivo, The objective of

this study was to establish an animal model wvsing mice lor the application of 3Mix following
intentionally delayed tooth replantation and to investigate the effects of 3Mix on the healing process
of dental pulp and periodontal tissues,

U;|:||:rr.'|' first molars of ICR mice were extracted, immersed in 3Mix solution at different
concentrations for 5-60 min with or without the use of a transfer solution (phosphate buffer solution
(PBS1), in addition w transler solution alone, and subsequently repositioned in the sockets. Immunohis-
tochemistry for nestin and Ki-67, histochemistry for TRAP, and TUNEL assay were performed to assess
sulpal healing during days 7-21.
Results:] Increased apoptosis was observed in the PBS group at week 1, followed by cell proliferation at
week 2, and tertiary dentin and/or bone-like tissue formation at week 3. In contrast, nestin-positive,
newly differentiated, odontoblast-like cells began to align along the pulp-dentin border following the
appearance of Ki-67- and TUNEL-positive cells during weeks 1-2 in the 3Mix groups, suggesting that
pulpal healing was accelerated. Severe root ankylosis was abserved exclusively in the 3Mix groups.
Rinsing with PBS before replantation partially rescued the viability of the periodontal ligament, but
pulpal healing was delayed.

Tlm application of 3Mix promaotes pulpal regeneration of intentionally delayed replanted
teeth: however, its use may induce severe damage to periodontal tissues.

@ 2013 Japanese Association for Oral Biology. Published by Elsevier BV, All rights reserved.
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enchymal cells seems to be precisely controlled spatiotemporally, and
the glucose uptake mediated by GLUT1 plays a crucial role in early
tooth morphogenesis including the determination of tooth size.

Supplementary materials related to this article can be found online
at doi:10.1016/j.ydbio.2011.12.020.
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Ultrastructural Changes in Odontoblasts and Pulp

Capillaries Following Cavity Preparation in Rat Molars
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Summary. Responses of odontoblasts and pulp capil-
laries to cavity preparation were investigated in the
upper first molar teeth of rats, using light and trans-
mission electron microscopy. At 100 days of age, the
blood vessels of the pulp formed a subodontoblastic
network consisting of continuous capillaries at a short
distance from the odontoblast layer. Cavity preparation
caused the displacement of some odontoblasts into the
dentinal tubules, while others were separated from the
predentin by rapid inflammatory exudation after drill-
ing. The subodontoblastic capillary network under the
injured dentin was shifted inwards together with the
separated odontoblasts. The endothelium of the shifted
capillaries showed a remarkable increase of pinocytotic
vesicles, an event thought to be closely related to the

Human teeth are often damaged by dental caries,
attrition, abrasion and restorative procedures such as
cavity preparation. The procedure of cavity prepara-
tion may induce the destruction and displacement of
odontoblasts into the dentinal tubules exposed by
drilling (LANGELAND, 1957; SWERDLOW and STANLEY,
1958; BRANNSTROM, 1963; EDA and SAITO, 1978; LiLJA
et al., 1982; HIRVONEN and NARHI, 1986; SATO, 1989)
and may also lead to an acute inflammatory reaction
(pulpitis). The inflammatory exudate from local ves-
sels in the affected area may cause a separation of
the pulp tissue from the predentin (MOHAMMED and
SCHOUR, 1955; LANGELAND 1959; MJOR, 1983 SEL
B
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g{ a7 X (context)

o IXARIEATHIZER]

e HAXIEKREDHRIZITEAT AT HESEIE

e BHANDEW:=WCEFERIEITIZAST=OIC
T, EEBOIAVTIRMIHLTEEZTHHOAN
=

« AVTIVAMEWVWSEEICIE. NIRRT ]
(environment) & 5 LM T 5% 5F | (setting) &
L\oT=ERNEENSD,

o MBICANITHMIZHKZ IEWLSTEHLTDEY.

HFEOIAUTIOAMITTAEENHH-TIE
LHT.AZS2=45—2 30BN RL—XI[Z17,
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BAREIFZEELYEITIRMNDESEE

OAVTOAMEITNIE, ALZETBABICEEENTLGLTEL DITHL .,
AT ORNDMEIT NI, %?f’LT’(‘J'nREﬂ(%éb\liﬁﬁnn)h\ﬂg&?&é
g;ii%?ﬁ“%iﬂ(passive) DEFETHAHADIZHL . HEEHFES (active) DEFET
“Wh-question (SW1H)”:Who (FHY) . When (LMY D) . Where (EZT) . What (fa]
%) . Why(ZZHE) . How(ED K1)
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B B NI R
ZTNHERET=

o Aflock of geese is calling. (HFao DEHIIELNTLVS)
o foEVEDDEENDAFIVMNBLNTULNSMSEE IFEEL

o [EEDMBEE 1 (notion of proximity) : BiFEIC—FEIREWZ AN KERET HES
AN TR

e None(Uhé&EDH=+7ELY) : XFEYnot oneMD E ]
1. None of the specimens is left. FZ2RIXVEDEHFEHOTLVELY)
2. None of the researchers have arrived. (BFZE & (F 3+ E7F L TLVEELY)

There is a pair of pants over there. Put them on.(HZFZIZXR DB HENHLHIFEZL
=0Y)
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S HANAIEN)D
| {  Correspondence: I —H9 52 & 12K T 5 S [Lcountable T, NBIEX 11EEZE KT FrlFuncountable
1. MEOMHEERTE
BOERERMNBICRZALGVMGE. TOAFHITHAL,
A framework of bonel ## A2 D5 F ELVOIME |
A framework of bonesl Z DA ZEDLHLKOHD (BABND) B

A solution of various antibodies (XS FHZIAD A &K)
Materials & Methods (#1 $ &%)

2. f1AY7TotX
The tissues underwent rinsing. (FR# L kiFSNT=)
The tissues underwent rinsings. (R (XA ELERINT)

3. HWRILGHEE ‘ _ o
[WNAWNALEIELWDIGEIXERIZ. [HAIFED IELVDIIGEITEHE

The beauty of nature

The beauties of nature: T BAD TR, XS, BE IEWSENWAALGERZEEL TN S,
Kindness: [ i8] THDHEWLDIHE |
Kindnesses: E{ABIIZT$RENGITEN 1ZIET
4. BOEZTYLENED
BIRO[URIT—RRITHA G, 5
f=1=L. putting on airs (RLED) D KOIZE R T EHEZ LR
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¥ A few:TDLI. T2, 3D 1. THIFZLLEWTNE ., WNOMNTHBIELNVDEERLEER.

some, occasional, a number of[Z&71=%
o Few:[Bot=kYUD7LUEE, FE5 TIXAEL V], scanty, spotty, rare, infrequent&[EILC
e Quiteafew: 2D, 1={<SAD JELVDIEERFTDEKR. many, a large number of E[EIL
o Averyfew: EI-EIERXFDIEHHTAIELIDELK., a surprisingly few, only a few
e Several:l2DKYZBU VA, BT TGV, 4~T7<BLDRL
o Many: A Z LV EE
e Notsomany:[2D&YIEZ TN EDLTLNE
e \ery many, a great many, many many: JEEITEMZ N EFRIFALI-LVESE

e ManyRL4MZIE : numerous, plentiful, abundant, a great deal of myriad (very large
numbers), quite a few, large numbers
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v SEOHRERITS

1. Considerably positive:Significant positive&ERICT. I[FEDHEMNBIZR X
BI1EVNSTEE

2. Noticeably positive, markedly positive: [&2>&El &positive&iR&H 5. HIFA°
slightly positive (12 DM Z[&E1E) TIXALVIKRE

3. Completely positive: [100%[& 4% | . wholly, totally, exclusively, significantlyZs
EHFEZ D,

e Considerably, significantly, noticeably, markedlyZZ&E D IEFE TR INVEEEZ R T
S ZEDHIIZ. more or lessD K OGEBERIGZEEZFF>TIELY,
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r;ﬂmllu

! {!ﬂi

¥ PEEETRCE /s .

Tiewt r.-...} |e

More or less round: JEF [T RKEMIZHLY,

Somewhat round: 12Ty, FLWVEB TR TEN DD, EKIZEZRIZHLELD DT TIEALY,
Rather round, quite round : 58NS E A L. quiteD [F 5 Hérather£Y58<. ratherldsomewhat
ubTi A

Pretty round: A& TquitelZILLY, 7=7=L . F@XRIE D FTIF TIEIELY,

Very round : MEY[E2ZF Y HLLY,

Extremely round: KUY E<, BLIREBEEITHRLY,

[ HFEEFE TIZFK I to some extent, to a degree X EBIIZ | DpartiallyZZ E (L. EB LM
ELVWDEEFHMGRIAT, WX AE

* Most, clearly, exclusively&L\21=B EZEH8F(E, ZZIZE AT REZTELGL, REDOFRH
DHEWEELGED ITHLZITNIXESAE0,

o P e
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gf One point from John (1)

o RFEBZELESITK VDB ENNEHMNMERD IZIE0STYSERIT NG,

« BEDHAHLLHAIIIRZAONDRAITHLAD, ENENTERDNF21{EH D
TLHbD1LH 5,

She has corn. Spit out your gum. This characteristic appears

in cells in the gut.
From 42 TL T2 X : S ZA DI BEDIEIF IBE—EIDUVNNFZERX DI




BATDHEMNI3DNDNE

o BlEHmXEIX. BREZLEIZLTRIEENBSDETRZC
CHIEFEICEHRE T HED

o BARETIXIAREILIFHREIDOBEZRIND ZERR

o MaIMZEHAAT HEEBDXKIZIXSDODIEFENHS

1. Narration(FL—L3>2) :TRAIMIZDWNT, FHMNEEET-IE
ICERFRINICERBAT 612 &

2. Description (T4 R91)TLay) : A ZE8ERITIEE. T
BRINGEEZRIUMITRRSICE

3. Exposition(ZOZARRKRILay) : TBHTDERPVCREBEEZANG
MoEREAY S |

I

From 42« TL T2 X S ZA DR GZEDIE | F DBE—EXDUNNFLZGHFX D/=/=



BLTDBEH33ONXE

Introduction (&S ) : T4 AU T3 (BEIZIFSDESIHBEELNH-
1EVLVSMEDERZILRARD)

Materials and Methods(#$&EHR) : FL—2 3> (EEDBEFEZT RN
%)

Results (FER) : TA4RI)TLav (2O OSBRI EONT-JEIRRDB)

Discussion (BE) . TOARIU T3> (Resultsz=Z T TIFAIZZHEEIR T 5 |
LIk R %)

Conclusion (§g5@) : TR RV (BEEFEDRRWLGREN RSN S)
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REEIZI A ERG | (TR0

¥ o RIS BEIRRESEZRIT-RBHS S OHREEL\>T-AEET
H>FESH (TMHAF 1D RE)

e HEETIK. T8z DLWV ERRHIHER

o MIEBMHLFELFYEEL O -XEZEIETECLTICIE, ETAELE
fHAZEDIMHA ., FFATEZAFMNLIZFY Z AT EARE

o MM ENILEE. Introduction(A>rAX LI Fi) .
Body (7R T« : K@) . Conclusion (AT IL— 3> $E5R) D3DD
BERNLERENS, SO REBOEREI=HF]

e AbOFILAVIE TREENECDIEYI (=T—)ITDLVT
EELET IERBAL. RTAIE TRAIEE . COREYDITDLNTEEL
TWASDTYT L1& FRAFITEZEIRL. a2V IIL—2av I TRAE
CDREYIIZDWTEELELI=1ELOHLKLKLKBEREINH S,
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é" INTTSTEHL=1RF

1. Topic sentence(FEYIELTUOR=A2bOR 030 ) =—ELLEE
— ZTHOREYINRITHSEME RS,
2. Supporting sentence (FiRh—T42 T o TURA=1RT1)=FBFEDEHKH]
HEDIT
— FEYIEUTUORZFLOMY X Z DT80 EEHEE
— EYBIFFEVIDER. BER. MDERGE | BEDITELGEDHNANALIFER
TN D,

3. Conclusion sentence (A IL—2a v T RA=a27)L—30) =k
NCEEEFEIIXNTLIER
- EETFOERZRRTEDLYIZT S,
o« WEDNFISTIXARBOEZEEIZAI—ILTELY,
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SRX DERL— /85557
(paragraph)

Al
9

e 11854571, FEFoVEDDT—TITDVNTIHARBNL DN DX DE
YUTHD]

o [F&FESF-VEDDT—TIEHT D,

o HZE(word) ¥°X (sentence) EREIHRIZ. XEDE AL (unit of writing) ICFEE T
Do

. NSTSTREANIZ, (ST IOBRANSERENG T HLHIZ, /55
G570 REIETET—IR. BADRAVIEBNTHREVIETUR
NEML., Y R—Tao T TR, AV I—230 v To0 DML,

From 42« TL T2 X S ZA DR GZEDIE | F DBE—EXDUNNFLZGHFX D/=/=



REOER: T=1RF]
DFDI=F]

ZNI=HFINELE ZYRBINTNEIDIE. HX DRI I-ED 5 Abstract (F 1= [&
Summary) NRAEDEB 2 RREFE. FER . NEHRDIDEBHEET . %?&57_' Y. TNEZZRD
FE HHRO=HFIFAO-. LWDIEH/m XD =F7

AbstracttPSummaryZ S (ZEE LT HE—#RD L - "IMRAD” (Introduction, Materials and Methods,
Results, and Discussion)

Introduction: 1) X E AL EYFESFEVIICDODWT—BRHLBEEETEATS . 2)EEHED—FS L =LY
— & (thesis statement) 7 C CIRNB_EIZKHT, ZRHMXF A DI=HIZEHDZFHLNIZT S,

— T EETIRTEY . RRICEZFBFDERANELEYZATIKRYIID/INS T ST1F, FILLITC L
S ITEREBERLATD,

& E D Conclusion[TKROHHMNBD (X, IntroductionDEFHAWNEIEVMEZ THY . RRHEOLGEEZFD
EREHRARD,

Materials and Methods&Results&DiscussionmMRTAIZHHL . SHXERDFEVIEZ X HEEZF RN
2o

AXEARD=HFIOHIC L DEDFELDI=HF A ASTLS,
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gf R FBIERNENE AT

o RTAIFHEBENSIKEBBESEDINAT=ICLLS5 |IOHOICESHMOD/N(T

e Discussion|Z[Z2DMDAAT :1)Results TR =T —RIHEDWTENEFZREIZHHIL.
EZZFDRFEERARDED, 2)Discussion TR\ &IZDWNTDAAZ I3V EH
U, £ T[N, AIDNFERNIZFBASMIZLTHEL SHIZ, ZNIHmEARTEBIELE
R TIX, BEDITELGBEREDBRRET , ZTOREVIICEAT I BEDHRELE . ERH
BEEO—ERBELTERICIETRL. ZENoZxBFEA-S>ATIHLOH T, B7DT—42IC
’DL\’C%%‘?L’CL\(&L\OEEF#J ZLT. &JRICAVIIL—2avoh kb, >FSH TR
DX D LD

o« MXEEEMEIE RIBMISE, VEDDINSTS5TE, WNMIBERTHMENITE,
9%@7:7&'3: BHROLOMNYLIZ/INSTS5T7%, TEIZEAER TN E, ORXDE
BEEEIZEDOVIX. [ =ZHFI1DHEE
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One point from John (2)

o FEMNMMIEBERLIX. /1 AX I3 KRTa . OAVIIIL—230DI=HFIT
H5

1. EFHLTIET—EF— BT EETRKRIRT 5,
. REICEIRITIBHRIZFES,

3. RBDIERHEHNTEZTFNEREZRIAT S,

e VEDDINTHT ST REYVI R TIUR BIR—T42 T2 TIOR . OAVY
IW—T AT T RADI=ZHF |TERSIN., RREIELTUOEDDRBREXE
B9 %,

o NITVSTMEFRTRAAMPEFHINEDLLSEFIL,. EETIHEIZMI TS,

From 42« TL T2 X S ZA DR GZEDIE | F DBE—EXDUNNFLZGHFX D/=/=



ﬁy EEEUTHRKRITRIR

s EXEDNEEZIEL, I2FYLEXEZELELIITIDAITS an
enormously huge XD KD7ERIZEDHEYRLZEE TS,

o Suggest: [ NFEMNZRT IHAWVEIIEEMIZIZZ S IOXERDA
DINGREEELTES,

o I RTIEWLSZEZEIHSDLEIERICE DD 7S Kindicate

o IL[ZEEF L =L VE 5 proveXdshow, demonstrate

e This finding indicates the possibility that...
e This finding raises the possibility that...
* The possibility exists that....” It is possible that...

e Suggest a possibilityE LV O FRIBIIAERIIZRELELD

From 42« TL T2 X S ZA DR GZEDIE | F DBE—EXDUNNFLZGHFX D/=/=



Fd  Rovr T CommEsse

o BEEDshow I F4oF& . TBEADHE IEreveal

o [R9.BHLNIZT S1: BIRKBIIZIE. show, reveal, describe, demonstrate, evidence’d E h3&H 5,

e Reveal:showkWE2EBNWVEKREZIHFDOEETI . >HAHARBEBIEDBMIEELNDHENSIGEIC
W5 LR/

e Demonstrate: [fA]MERT ., [EoFYSHEDHIELVDERR

o Describe: [ TIZTRENF=ZEIZDNWTHRRSZ [EWNWDIZaATUANH D, SBEITVEET . TEXLH
TRIMNERT IELDIEKRNHDdemonstrateE L. FD &H EdescribeZiF>TLAA D KLY,

o [FEBAT 5. SEHLDITSH 1D EBRDevidenceld, NBFEIZRT 1ELVIBF D manifest&ERILL, ZBIHEE TfE
nhnbd,

o ManifestidBIRR BRI (EEBERILEDEZRELHET D) ZHBRIFEELTHED,

 Elucidate: TBASMZT B 1 ELVDIERSTEHEM AV A ZelucidateL 1= JEMMAZFR BT 5D IILNNELTH.,
Ba MMl ZelucidateLT=&E ¢, BEIBBIZHEAD T, PHTHLDMEH

e Find evidence of ...(* = DEEMLZEDH L)

o Display(FTRIGEEZ ARIIZIETRT D)

e Evince(BAGMIZLTERY)
From 472« TL TR S ZA DI EGEDIE |7 D BE—EIDINNFIZEFHZX D=0/



Describel it X% ] &observe
#1529 5 DEEL

[MthEfZaldescribeD & &I [EthatEid EDTIELMFALY

DescribeMH EIZIThow TEINSETHELHZELNH S,

Describe D AREDEKIL, SYDHEE OBFZeRHAT HE,

Depict: [{EWLNTHE S

Delineate: [#§EfZ &> TH D |

ABTHAIEEYTHASE., BICRZAEE T TEL HERPOEMEETHEETES
describeld, FHXICHENDEE

ObserveldthatEiZz2LAIZHD,

Observel ZIEKEL2DDEKRNHY . ERET 51 (look, watch) & [FD. #HaTI D

(remark, comment) ZF&R I _EMTE D,
ObservelZIXTHES | (follow) %2 #7151 (commemorate) D ERHIH B,
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ZEE D

gf HDNED. P AITEEHZE

o Think:TEBS. ZRABI>HETEEINLEIELZDIZHATHADIDELOLTHREFEZD L
YIEENAZTEITS,
BERIE. EBEIZHAILEZZEIEFEFENNTHOIZ1ELVDZaTUREED,

RIZHE<EIN, TLALIELV DRI DEREF R T el ZL>TOEA NS L. thinkld
[YEOHA I EWS=BEZRUV TS,

 Believe:think kYD LIEEDHFTHHBZRT

o Feel: ELRMNFERY ., GIHLEFHDIGZEIZFES,

1. We considered the plan. (FAT=5 X ZDETEIZ LB Z =) >FBL., #&RETL. §1&EL -
S>ZLDIFGE . BRSIN=EBZBZBND,

2. We considered the plan to be excellent. (ZDEtEIIE T X5 LLNEDF=EE HT-)
>considerlX. regard, believe, think D E.kk

3. ConsiderlZIEZET=. deal with (#&>. iHL %) Ptake up (Y L (T5) DEKEHY. §
XNDEMEFRELIEY., REILESET ARBIEZHIT-YT BBEIZZRIID,

From 42« TL T2 X S ZA DR GZEDIE | F DBE—EXDUNNFLZGHFX D/=/=



Maintain: A EEEEEEELEY., ThiZk-Tht
DEREIFIEHDEFYEILIFZEEICTHETRLFT,
Hold : maintain®®believe| IEWVEKRFFDOEE

Deem: M 1B TIHELE S | (think necessary, feel
necessary) DRI H S,

Assume: FEEMEDIELMER(ZED,

Presume: $ETIEBASN A THAIZEITDULNTHEA
FTHELSIEADH D,
Postulate: £2&H 74—V IL T, HDEREIL THE
[CEHND,

Hypothesize : 74— < ILE & < [ %089 #E A0
(educated guess)

Imagine : thinkD %5 TIXIEFEIZFFLVENGA T, i XU
[XERIHEELY,

Z A28 Bthink D RS

F:H}.StLl'lﬂ-T'E

hypothesize

believe maintain hold

From 472« TL TR S ZA DI EGEDIE |7 D BE—EIDINNFIZEFHZX D=0/




ﬁ'/ One point from John (3)

¢ MXTIBERIOLGEXAENERIND=O . EFICZAMZEELIENZL, BIFADZEHE
AEITONZEWNGEDNH D,

o HFELLLVEAXIE. EEEDERMEZEALD >XDITA—HRZEELDD, TEDEITHE
HRECEBFEEEN. RHENZBYITELRNELEITERT 5, >ERFBELOLLERXDEHL
LT, ZEROLRIIEAD50%ELYT >EDLENAMELY,
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RIS EIHhLLRIE O

EZD Think Believe, conceive

=5 Get Obtain

BHFEITD Blow up Explode

Ab Come/go in(to) Enter

Ssnb Touch Contact

ER Do Perform

1R&H 5 Begin Commence

HHEANZSY Look into Investigate

f={cAD A lot of/very many A great many/a number of/numerous
RIZHZ(E--ZEDT=  Then we took... We then took...

From 472« TL TR S ZA DI EGEDIE |7 D BE—EIDINNFIZEFHZX D=0/



One point from John (4)

ERFRICIHES AN B TRATESEE. TN RFEEDYEB B LN 4T 2RI 15
/-\li%.ﬂd)ﬁu( E<,

MRBRADOILAICHENEL - TaAZHATHE [REBIFIAICKRZEHT FAISEY,
R alLBAFDILAICEI NS,

Az HXHBERFACEED Y. AL AFADILAICENM NS,
BaAVTIORANEETHAEEIL, AMSERFIEZVEODFHEL TS,

[REOHE L. BRESRICNLTEULGREZED, B PRASFADILZEZRDORT
[T TEXREDEIERLTH S,

EEE. BITEONDEOTIAN context: IRE BE)ICEOT IREFSNDLDTH
B
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REFER L D3 DMDC

e Correct(IEFEICEX)  EESHKREE, IBRHEEDHIELL
o Clear(BAFEIZEL) M FEATEHLRILEKRIEH S LD
e Concise (fIRIZE) ITLLWVGEAFIZERRE TIrhH &I

ST EEE 4
et BRNRBEOEEESLX
=& :C
3 f T4 A
v ety ot .
RXEFEHZED
TR

EFREBREMATTINEDHS
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e Burning fossil fuels produces carbon dioxide.

S V O
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FHAFDER  .docx & pptxDEIR

epl Prof il T b R

By BFEE (BNEd) v & Rl (us) v FInm

bRl T & B bR EN LR When fossil fuels are burned, carbon
=iNd. dioxide is produced.

FHAFDER .docx & .pptedEIR PR EIREEE 2 0y =

EHX B#HE (BhEd) v 2 & EE (us) w Miam

{baEEERYg ZEh. B3 The burning of fossil fuels produces
ZEMT D carbon dioxide.

Burning fossil fuels produces carbon dioxide.
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¢« ZANEIZNHICBWT., BIRIGHEEYNERIN TS,
D XDRIDIESDIEFHREFFBIZMES
[Z<DEIERFICTEVTISIZDEIESFIL
@ FEZROI=6. HFAZTEHET . BRI TTE G EIZRZE S
[ % 9% 11T [Egenerate, producehMFEZ S
@ FFEZFROI=-6. BMEDORRETENNTXETTERSES
;f%@@r%ﬁ%yﬁﬂéﬁlwﬁfﬁtﬁg 2l [T EE EE RE R ET

e Many heavy manufacturing industries generate hazardous waste.
S V o)
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FHAFDER  docx & .pptxeDBIR TR O ooy =

Fx BEE (B v 2 X =W (us) v RiRm

ZE<DETEDFICHNT, BRI In many heavy industries, dangerous
EMHERRENTILD. waste products are generated.

FHAFOBIR  .docx & .ppxOER e 2 niy =

Fx BFE (BMER) v & R¥=E (us) v FiEm

Z<DETEDF L. BRIEEYZ Many heavy industries produce
20 S hazardous waste.

Many heavy manufacturing industries
generate hazardous waste.
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e SVICESEBIEIRO OBV EY TSRS BEE I E R T BB,
. AR NDEBEININBZENHS.
D TRANERETBELH S (SVO) |

Stress may break a wire.

KRB FZRZREISEREARS
@ TEHEN/TIND (V) 1HTIEABD N> TLBIREET
SEOFILDTHLIEBRIZTFEICLT, EEBOEHEZBEARICETT S
e A wire may break under stress.
S V
o fthEhERZ{F >71=A wire may be broken under stress. (SVO-ZE)RE) (L BASEHMN
ZLEMEEDFRHEZETT Do

o Bih@AEIE: melt(BITH-~ZBNT). leak(FNb-~ZiFwOT).
separate (BT D~ DT D)
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o beFIFAZFE-OTI~THLHIELVIRETEKT .

o TbeEZa+RBHIFIEELXTEET S,

o FRILALEIL. KEBEMDEREDEEDZETHS,

D PRILAL=BFINRENIL, BB (TTILAL) SbeBENFE>#HE (EF)
ZIEIZIHERB,

@ amalgam (7 RILAL) FAIRSHHBZEEATIREICEREATHEME
[IKEEEMMDERE I DA EHE

@ alloy(E®)IFAIE " FAH —BHEDEETHLILZHRT H-OICAIE

T
@ mercury (JKER) (EARAIF . metal (BB (AT R A/ H: —FEHRERLTH
H-BHYrES
e An amalgam is an alloy of mercury with another metal.
) Vv C
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weblio M ELLbr ) suEeix REME SRR RUEG SEHBE REER AY5vRaE 2 AT FFEAPEETO mercury JOREIK

T+ FToe P EFHBT O amalgam |OEBK

»amalgam
a-mal-gam [B&RS E#5| am'algam /

1 | Felsas [ BEan) [ad) ZILIL (KEHOSEL QS E).

* gold [tin] amalgam &[99 ZFILH L.

2 oI5 S (A RERO)NESY) (of).
* an amalgam of hope and fear 37" £ & MZZ6A.

»alloy

(B al-loy [(RERS &a%5) [ '2ld1, al'>1/ (EEEEK] o)

* Brass is an alloy of copper and zine. W5y 5L di00 S G T 5.

—ifal o1/

| P mercury

(@] mer-cu-ry [ m'ackjori | m'az- ) o)

£.58 Folmsn
1 (k%) kiR (BT I08 Ha).
2 (SEH-BEHOVEKELE

RFEHE FASRFANPEFHET O metal IOFRK

P metal

[E#] met-al / métl/ 4)

o)
1 a|FrEasn [ EaE)|sE.

) made of metal 5% =D,

b aE&sE (%) SETE.

FERAZT) (ELEETHVSNS) B, L.
3 FuEE4 (ERdEm)InE.
4 FEigsH

a BRASZ.

b (B2 0)EE
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o ZTHAREIZE (TS EER remain, weigh, measure, appear, seem
o WERFDEHEDIREIZCHDIANZXLITEESH>TULVELY,

D T~DFEETHAINMKRAELT~THA1E2EKT remain: beBEd +still (5
:E'V'C*‘ﬁ)%)) ObeFZRNDINFEST T R has been (~THYUKEITSD) &L=

@ QEJJ.J remain D;EFAEBENDAHNBZBE E R THI 2225 unclear (F
HEMTT) D FIF

@ 1= weigh(BEEH~THS) , measure (FiEh~TH%S) . appear (~
NDEIIZRZB) . seem(~DEIIZBZ5H)
e The underlying mechanism of diabetic complications remains unclear.
S Vv C
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JBEEEAlhave/include/use/require

o SVOTYES R E T{EH|ZE B EEENGA have, include, use, require

o £EIFEHAH0.125 umTH 5,

@ h%;‘;\ve HFEHOCREMEZTZE IS REBZHITH. ELVOT=-XARTEZ
[ESENEHZEET S

@ 12DEZH L TLNSD T thickness Zr] & EL . 7tEA a 2D

@ FEMNMATHLEEYTELR, F-BHEEOBHELS L \EIE

have, include, use, require

e Asheet of gold leaf has a thickness of 0.125 um.
S V O
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MENLIBE BhncRksrnE @

o AT4F L (BENE) (XEET5H, EARMGTEREZRT BHRGMMENGZED
o HBUBRLEZEDZIMEEIL, AICER-THRHoNST=5AD,
D 1EBEOBHFEES |
[ ~[ZER> T 15 ] take the place of ELNDIA T 1A LT EE T3
re=ITBU|+place=TEL I TEZTRZ S>> THKHS
@ [~1=35 3BTRS,
will: T8I Z 3 TH S I1ELVDTRLVERR
can: I ZDAIEEED H B |
@ 4EA involving [FI~Z S ST 12 EKT S
@ task=T{Ex]1& jobs=T{TF= -BE XA E , EBHEFEIR
e Artificial intelligence can replace jobs involving repetitive tasks.
S V O
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o [~ZARICTHIN~ZHBTT DI ~E5ISEIT IZRT EFTB)H

enable, allow, cause
o FILLWESIEHEMICKY., T—23BENLVEREITHS,
@ enable DRIFFEZSHZENEENLNAET. allowEZHLAJRE
[#FLWVE B ERITAKY RS T —2RIEZAEEIZT 5, |
(2) enable, allow, cause &L

enable: ~ZTEHBAYIZAIREIZ T S, FCC D EMRCEFN DS HNEIZFD,

allow: ~ZEF B9 %, §

cause: ~%& 5| =H
25,

CAHATENEFLLVAAIZES,

LT o

LCACENEFLLV-EBFELLLGULVEADOARAR

e The new encryption technology enables more secure data communications.
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SICERZEVV-IRER. BELSEZ—EICRIBET TR, SEERUN-BEER
JIBERDIDDEHIZERET D,

SOREEET . \
(180Ut 5T HL TG JEEA B X TREDRELLTET OMNE R
LI SR OZ IR

e The car has a flat tire.

@
€)

S VvV 0
BEMRITBED—RICELONT-HEREELRT
REBICITHR R IERE I AN D

A TOI SN IO TREEDORBTEEIN TN,
Functional programming has gained popularity among software developers. (CNETHE
BENTSt= SV EESN TV [RAEZR TR BENLSICESIREZ—EITRT]
Functional programming has been gaining popularity among software developers. (C Z &t
FHENTWD) [RAZTTETR D8R T )

>

Functional programming is gaining popularity among software developers. (5 E I X B E

AEFELO>TLD) [REETHR : SOBRBOHESERT]
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ARSREBE, T/ EB LA TR EBECRE
T/ MEBTHEEAHONLLEE, BIEEABETALEE | EBER—ISL TR
RERIR VBRI [ER T BERES
EEAORYORRICE, B 25 MAIT, LERE. HBRIHD.
B 5 ERBEOTHE B BICHENILT
EHEISEEANARN I >BRAERD S8 A TR S M EBENEE S

Industrial robots are used in welding, painting, assembly, product inspection, and testing.

S V
EEAORYME, B 25 AT HaRkE. HRICARZR V=T,

Industrial robots find use in welding, painting, assembly, product inspection, and testing.

EXEAORyMI, B, ZE. AU T. ERRE. RBRZSCHEZE T 5,
Industrial robots have applications including welding, painting, assembly, product inspection,
and testing.
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e EEQRALN DL ETBAIEROEASES,

o WRHFF/FETE=NILEE the, TELITNILEE a/anMEE AT ES

D HiAZERDB
[the MEIM I=TFHAFEEETF DRI THETEINIZTROLISETE
TEAE5 the, FETCTELHWGEO—EHNLGEDELTERIES. [
ZRDAB]

@ BERDHS AE-FAE, HY-EH
%Eﬂl:(ir%/mﬁﬁﬁjFEM’EJWEE?%M‘%%)
WINETHZAEINI=TRUIUHLERERLAMI T RDS
(A5 HATLEWITERNEDSZHAEHS
AIE A EZHES>AREDGE . A -WEGEIETANEIIZAN
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. BEFOREL. BITRIEILIBHIEMA S,

@ ® © O

BhEh&d B | EKROLEHMNY

can e BESI-FHIRE(E-

may AR - 55 A]

will HEE - BE

must 5 -THEHIHETE
should WAIRICE DHEE - HE4E

TUURANYEDSAL L IMNRNEZELH S,

Ink leaks from the printhead.

FLREWGECRNSTZAD

Ink must leak from the printhead.

g iRND .

Ink will leak from the printhead.=>Ink would leak from the printhead (Rt 51=55).
RBNATAEEMENHD

Ink can leak from the printhead.=>Ink could leak from the printhead (AL HM4a7iLy).
RNA5ZENH 5

Ink may leak from the printhead.~>Ink might leak from the printhead G A EHLNZELY).
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énﬂﬁﬂfg‘é ﬁE |:|—.| Ing(ir E)JE’]f&Euij-CnREﬁL H% |:|—.| eC”j:X
1T B DERRTHRBAT 5
o IHAZEBTHERHIKIE. —EHARIL. —EHAEIRES ., —EHFEIET S,

@ [~ 5~ 1DFRBIZEWNDFRZFED
[E (A% 18189 5 | =pass through a mediumZFIRFE 5 ing DITE X THi
(T4

@ AFIZEHRBAZMASIZIE. REREOMICETEREEFRRB AL HS
Faﬂ@ﬁ@ﬂ’&ﬁ’)litﬁ(ﬁ( HIEGRBEATIEIERNTEAFIRY D500V K57
GBI EFRZERT S

@ Electromagnetic waves passing through a medium can be partly reflected,
S Vv

absorbed,and transmitted.
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o REHIIEHREAZMAD=HOIZ. 22D XDHEBERDZEBE R FITHRBEATOHLS,

o« BRERZEC@UTEL) IVHEDER. IERTERAEQIHY) IIfTMNEHRZMZ DS,
o [REREICIE that, IEFRTE FAEIZIE whichZ{ED,

o TARZKI, BPXTEICBAIZCRoN LMK THS,

D 2XEHAILTTHHDLLS

Asbestos is a mineral fiber.
The mineral fiber naturally occurs in rock and soil.

naturally occurs in rock and soillXWAZED ERBAD =8 . R TE DthatZ{E>

e Asbestos is a mineral fiber that naturally occurs in rock and soil.
S V C

¢ NAFTREEDDHEDNAAR—ZB T, RRBERDEDEAHINIEDHH .
@ TINAAIRERMNSHEB I INAAT—RH 1D R
[INAFT—AMFIBATELEERN SN, HEDT-ODIERTE
* Biobased materials, which are derived from biomass resources, either occur naturally or are synthesized.
S V
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« REDCE-INMLICDHIEETZRT  XEATI~IH1=-DICIEHZERLT-
Y. BRADBROXDEFETIINDLRIDSAIEIPIBIIZRIT =OITFES,
o« RAYFEFHALBDENS VO RZIZIERRIZ/INAT ADMDY [ LEDDRKT I B,
D RICEZSENEZE to FEFTES
e Closing the switch forward biases the transistor to energize the LED.
S V O

o WHHRBETH, BMERZR/NRICEOT=HOICEZEDREFTEEET HC
EMNMBELDIGENDH D
O XEE-XO&F-BANKTENERT to TE
XEE-XERKDWIT NEAEE, XEEIZTELEHMMNBEIRTES
 To reduce side effects, radiation therapy may require a change in a patient’s diet.
S Vv @)
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il E B RIREDREICIEAN DS EMNTEZELY,

o BER200FIZEVNT,. KRHFDZBEIELRRFZDENELIIEZT-,
@ JlEFEIEXIZEMT BT

ZEhE THHENEA D ELIZEIGFAZES
@ [ 15 KT’J[iL%ﬁ/tﬁEETﬁ/t’\ HE TE5

[BZR200FICEVWTIANERTADIEXIEHo R, FITOENEBEID-O
RET T

©) rﬁﬁ¢@:ﬁ§1tﬁ§\®§J (& T ZE (=59 & The amount of carbon dioxide in
the atmosphere TY A, {EFI7EZH B 5d atmospheric ZE> T, EZHIZKT,
e Atomospheric carbon dioxide has markedly increased over the past two centuries.
S V O
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o HBRIIWERDIZIELLLEAZ D,
e EFAVE1I—F—IF  HEDIAVE 21— F—LEERTIEHEHIZEERT
T8I 5,

@ LB RERD. BHAZEET S
XaEiL T, FtHAZEYFET

@ LB Kk (-er+than)ZMA . LB REFEL
[EFaAVE1—R 1 ETREXRDAVEL—F |1 DHEZFAZTLLE TS

Q ZICEIFAEHBEIRAIZ1ZMA TERK

e Quantum computers calculate exponentially faster than classical computers.

S V
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FOEEE ARNILT I hZEF A, or AAEBREEZ KR IT 5,

AEFEald. a0y GEZESA) . E3a0) QXEBEM T TOHEC) Ay a ([ RBEREA) . :zv(nt\iﬁaz%#ﬁj\)
FLFEAN (78 B 57 ER)

BRZEFRE(FEM) &lF, TFOHEYEZICH T LEEZHBUERETEZTH D,

IH e
A I:Il:l AaJL

-
-
v

BEEE (A DEFFCRARILT Y, BBD L FLFHEIES
method EEIE D= M7 HVET, BAL K. BELF A THICABELHHDI TERH, theERIRT 5

The finite element method (FEM) is a numerical method for solving problems in engineering and mathematical physics.

S V C
OO0 CeEMZEAYT 5, A0V DRAICIFEEDIFELXHEITSH, IOV DRI THH TR T Do

EWNFyval [(TlemHwia:"2014" #AA, [Alt] + [x] E4T8) [0 - £IAY - a0 7 A LRI B 55

BZMNA %, DA RZFESIERENICHMYIZNEEIZRIRRM,

Lb\g wial-](ZrenFvira:“2013” Z AN, [Alt] + [x] Z3T8) (TEUED EFHIZFS X-YERR—RLZL T A, X

toY ERE

IO0 T EXFEEMITTOHITS, I L-XREFD4<,

OV TCRULEADIIHERIBEREZRT . AVVHEAIIHREZDAIEIMIZHEHT 5,

A, B, and (FT=[F or) CE3IDUL EDNBERZFHNZESBHMEIZIE and (Ffzl or) DREID A I EFES L THREMNZIET . ZD

aAVREV)TILAUIELS,

??ﬁﬂ.\li\ OVREASYLELIIXER~NDEEENMEVE R BHREB/AT 5, AFEMADBEHRIEIZHETIEA
\
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