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Lesson |

The Microscope

The microscope is the standard instrument for magnification in the
laboratory It *differs from an ordinary magnifying glass or hand lens by
baving 2 lenses *rather thanm just 1, Because of these 2 lenses or lens
systems, it is called a compound microscope, The 2 lens systems acting
together greatly increase the magnifying power of the microscope over
Sthat possible with a single lens,

In the basic microscope the 2 lenses are mounted on each end of a tube,
Light passes from the object to be examined on the stage and then through
the tube with its attached lenses, The lens nearest the object to be
examined is called the objective lens, and that one nearest the examiner’s
eye is the ocular lens,or eyepiece Beneath the stage in better microscopes
is a third lens or system of lenses, called the condenser, The function
of the condenser is to concentrate the light from the light source and
direct it straight through the object to be examined and the lens systems
above it, It is not a magnifying lens but acts only to ensure that the
proper light is present for the examination and that the light *is aimed to
pass through the other lens systems properly,The condenser has an iris
diaphragm °so that the diameter of the beam of light passing through it
can be adjusted. 1t is on a rack so that it can be raised and lowered and
it has a system of lenses so that the light rays ®passing through it can
be made parallel, In most microscopes it also has a set of adjustment
screws S0 that the condenSer can be precisely positioned ’in relation to
the objective and ocular lenses,

Many late model microscopes have a built-in light sourcesy others have a
mirror,The mirror uSualfy has a flat side and a concave side,and light is
directed through the condenser from some source by the mirror,.®In general
it is not wise to use daylight as a light source because it is so variable,
If possible, it is better to use the flat side of the mirror to direct the
light through the condenser, If the microscope has a built~in light source,
a system of poSitioning Screws will be present so that the light can be

positioned correctly in relation to the condenser, objective, and ocular



lenses,

To function properly, the lens sytsem, condenSer, and light must be
aligned and the lenses must be clean,The neglect of one of these simple
prerequisites is the most common fault with laboratory microscopes, Al-
most invariably an inStruction manual is supplied with each microscope by
the magufacturer, This manual will have the procedure for proper align~
ment in a stepwise fashion,and the microscope should be aligned? accord~
ing to this procedure,

If a manual is not available, alignment can still be accomplished with
relative ease, The most critical alignment is that of the condenser with
the lens system, It must be realized that there will be variations in the
different objective lenses so that usually some adjustment of the conden-
ser will have to be made when the objective lenses are changed, Usu-
ally all that is required is an adjustment in the level of the condenser
or the insertion or removal of an auxiliary lens.,/

The magnification of an object is approximately the product of the
power of the ocular lens and the power of the objective lens, *'For instance,
a tubercle bacillus viewed through a **10X ocular using the 98 X oil immer-
sion lens will be magnified about 980 times,

Word List

microscope(’ maikraskoupln, B
standard(’steendadIn 5a. FRUER
instrument(’instrumantln {{ 3%, 5%
B
magnificationCmeegnifi’/ keifonln,
WK, BARR
laboratory(la’boratoridn, LB =
differ(’/difaJuv, A
‘ordinary(/o:dinarila , YEH
magnify(/ meegnifaido JA
glassCgla:isln 88, 871
lensClenzdn B85, G
system(’sistimln, R4
compoundC’kompaundln LE4W a.
Hem
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actlektlo 73y, BIEM
increaselin’ kri:z)v B4 in
power(’paudlnfiify, THE, HAk&K
possible(’ posabllae, ATEEHY
single(’sigglla. 2 —{1
basic(/beisikla ZEREAY, FAH), B
mount(mauntlv M, &8
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lightllaitin, Y&
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object(’/obdziktdn Yk, MR
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ocular(/okjulale, IRFEH n.HE
nearest(/ niarist)prep $Eif



objective(ob’ dzektivia, JLZE[ =
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eyepiece(’aipi:sin, HES

beneath (bi’ni:8) prep. - T, KT

condenser(kan’ densaln, V4

function(’fankfandn, ThEE v, W3,

concentrate [’ konsentreitlv, £,
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directCdi’rektla., HE:MH, 0.5,

""" o HE G -5 18D

straight(streitle. By od. HEH

ensurelin’fualv, FiF

proper(’ propala.iE YK

aimCeimlv, Xf#E, BEZET n. B

irisC’aioris)n. i, W&}y ~diaphragm
AR
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p i '

diameter(dai’®emitaln, HE
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lower(/louddv X T, BT

ray(reidn B4R, HR

parallell’ peeralella. “FAFH n.FIT4

set(setdn, (—)F, (=)t v, X

adjustment(a’ d3astmantl n, 3%, ¥
iE
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iz

relation(ri/leifonln, R FH
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built-in Cbilt’inla, HRAK, KWK
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supplyCsa’ plaidv, fit%4, R4t
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level(‘levlin K
insertionCin’ sa:fonln, AN
removal(ri’muivalln B3, R
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auxiliary(o:g’ ziliari)a . 58 B89 bacillus(ba’ silas)(pl. bacillif ba—

approximately(a’ proksimitlidad. kK4 ’silaiddn FFBE
product(’ prodakt) n, =Yy, TH view(vijulln, JE, WK . UF
instance(‘instansln, fF, B4 immersion(i’ ma:fan) n 8, B¥,E
tubercle(/tju:bakldn g%, &% B

Notes Yo

1.differ from ARRTF
2.rather thanTiARRE, 0,
I,rather than you, should do the work,
BHMXTHNRR, TRRR.
3.over that possible with a single lens, over #it, H &4 that, thatilil
J& the magnifying power, 575 possible with a single lensf&fff that,
4,aim to do sth, 5} aim at doing sth, T3, R, Bl % B i
5,50 that P, BI@E
6.pass through @i
7.in (Bwith)relationto XF, ¥k, HX, 1Big
8.in general —i%, K& L
9.according to KM, KL
10.have to %M
11.for instance Fif
12,10x 4%
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BRIFWBHEE, ERYETHA I BRARERAL, HUEE. LIHRRPRY
RERR, EHEARBIBREYN ELENERRLE, BAETRBASE, HEHAR
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Lesson 2

Proteins

Proteins, the fundamental constituent of all protoplasm, have been
termed “the essence of life process,” Proteins are 'not only involved as a
basic part of the structure of the living cell but they are also 2responsible
for a major part of its function,

The “building blocks” of the protein molecule are the amino acids, The
protein molecule is a result of many amino acids in combination, *of which
there are several varieties, producing an extremely complex structure with
a molecular weight of many thousands,

Proteins differ from each other by the kinds of *amino acids present,
their arrangement, their quantity, molecular weight, surface charges, etc,
®As a result of this, there are probably an infinite number of proteins,
although only relatively few are known, The primary reason for this is the
lack of methods sufficiently sensitive to separate similar structures,
However, as technics improve,® more and more knowledge is being gained,
For example, with electrdphoresis, serum proteins are "separated into
albumin and several globulins %instead of grouping all the globulins ®as
one, The glg.ac':entrifuge uses the principle of separating proteins by the
differences in their molecular weights, Chemical methods !°take the
advantage of their differences in solubility, their isoelectric points, !! etc,

'?Because of the size of protein molecules, they cannot be absorbed
through the intestinal mucosa, To obtain the necessary amino acids for
protein synthesis the ingested proteins must be degraded, absorbed, trans-
ported to the cell, and resynthesized into proteins, The breakdown is
accomplished '® with the aid of enzymes in the stomach and small intestige,
Pepsinogen is converted to pepsin by hydrochloric acid, and this !'4 in turn
catalyzes the degradation of the protein moiety to proteoses, peptones, and a
small amount of amino acids,Further breakdown is the result '5of trypsin and
chymotrypsin produced from trypsinogen and chymotrypsinogen of panc-
reatic juice with the aid of enterokinase, and carboxypeptidase, also from
pancreatic juice, and aminopeptidase from intestinal juice, Undoubtedly

many other mechanisms, !® as yet unknown, are also 7 in operation in this
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somewhat complicated process,

It is in the form of amino acids that most of the necessary materials
for protein synthesis are absorbed through the intestinal mucosa of the
small intestine into the mesenteric venous blood. This does not exclude
the possibility of larger molecules such as polypeptides or native protein
being absorbed in small quantities, This is thought to be the primary cause
of certain food allergies, The fact that nitrogenous products and meat
fibers are found in the colon and feces '®testifies to the fact that digestion
and absorption are not always complete, especially in cases of diarrhea,
pancreatic insufficiency, and common bile duct obstruction,

Amino acids entering the bloodstream are quickly !9taken up by the
tissues, so that thereis usually only aninsignificantrisein the blood amino
acid level even after a protein-rich meal, Although the mechanics of this
uptake of amino acids are not yet completely understood, it is generally
thought that they are temporarily stored primarily in liver and muscle,
Portions of these stored amino acids are later liberated for use by other
tissue cells and coansequently 2°little amino acid is excreted in the urine,

Excess amino acids are deaminated and the *!ammonia formed, if not
reused in the production of other amino acids or nucleic acid constituents,
is converted in the liver to urea. The nonnitrogenous portion of the de-
aminated amino acid may be used as a source of energy *2in ways similar
to that of carbohydrates and fats,

Word List

protein(/ prouti:nln, BARK major(’/ meid3ala, LK, HEEN
fundamental(fAnda’ mentl)a. ZREHY, build{ bild)(builtCbilt))v, B

BAR blockCblokln, Huid, 4, FHE
constituentCkan’stitjuantln. AR moleculel’ molikju:1dn, 4%

55 amino(‘/&minoula, HEH
protoplasm(’ proutaplezamln, [F4: variety(vo'raiatidn, B4k, FpA

B, SEE extremelyCiks’tri:mlidad, #HHE, FH
termCta:mlv, oML n. RiB complex(’kompleksla, HBH, HE
‘essencel’esns)n AR/, N Wy, HIW
basicC’ beisikda, BLAH arrangement(2’ reind3mantin, HF,
structurel’straktfadn, ZEHy e, 3

responsible(ris/ ponsablla, HHRIEH quantity(‘kwontitidn, &
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surface(’sa:fisIn. FW, HE
charge[t_[(l:dsl‘v. 5 --- FEH, 8- R4,
n, 5%, R
infiniteCinfinitdas. TRH, HREW
primaryC’ praimarila. PG, RXAA,
EEW
lack(lekdn, Z, RE
sufficiently(sa’fifantlidad, R4 HL,3E
43 3t
sensitive(/ sensitivia, #URN, REN
similar(/simila)a, ML, R
improve(im’ pru:v)u, B, ¥
knowledgel’/nolid3)n, %411H, i,
Rk
gainCgeinlv, K
electrophoresis(i’lektroufa’ritsis] n,
H3k
serum{’siaramln, MH
albuminC’elbjumindn, HEH
globulin(’globjulin)n, BREH
insteadCin’stedlad. &£
group(gru:pln, o IS8 (BR)
ultracentrifuge {/altra’sentrifju:d3)
n EEEL (B ,
principle(’ prinsaplla, [FN, [FE
advantage(ad’/ va:ntid3dn. {f K

solubility(solju:/ bilitidn, MMBHEE, 7
B

isoelectric(aisoui’lektrik)a., ZHfr
B, RHUEN

size(saizdn, Kb, #B
absorb(ab’so:blu, WUk
intestinal(in’testinlla. B
mucosal’mju:kousaln, Ky
obtain(ab’ teindv, KB

~ synthesis(’sinisisIn. &/, &4
ingest(in’dzestlv, HE, Wi
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aidCeid) v, ,n W
enzyme(’/enzaimln, B
intestine(in’ testinln, B
pepsinogen(pep’sinddzandn, B§EH

B |
convert(kan’ va:tlv, ¥4
pepsinC’ pepsinin, BEEM
hydrochloric(’haidra’ klorikla, ik

A
catalyze(’ keetalaizdv, Mk
degradation(degra’deifanln, WA,

f, R
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proteose(’ proutiousln, WREIHE, %
peptone(’ peptoundn. Bk
trypsin(’tripsinln, BEHEOE
chymotrypsintkaima’tripsinjn. RE
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chymotrypsinogen [ ,kaimatrip’ sino—

d3anln, BELOME
pancreatic(,penkri’aetikla, BB
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ot
carboxypeptidase (ka:boksi’ pepti-
deisln, ¥ () KE
aminopeptidase (seminou’ peptideis)

n, | () K8
undoubtedly(an’dautidlided, 5 EH
mechanism(’/ mekanizamln, P54
operation(opa’ reifondin. #{E,
e, 2%
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somewhat(/samwotlad, %
complicated(’komplikeitidJa, HZ4HY
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absorption(ab’so:pfanlin. Bix
completeCkam’ pli:tdv, W a.%E4LW
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obstruction{ab’strakfandn, R, M
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X, TREED

rise(raizdv, #&&, LFH n. EF,HH

mealCmi:1dn, JER, —HiK
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uptake(’ Apteikdn, 2&, Sis, Bl

temporarily(’tempararilidad, ¥hiih

portion(’ po:fanln, 4>

liberate(’ libareitdu, MM, HiHi, WK
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m, Frid
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carbohydrate(’ka:bou’haidreitIn, B
KEEY

Notes

1. not only-.-but (also) R{E.--T7AH

2, responsible for Xf---MF

3. of which there are several varieties @i M4, BHicombination, of

which7ZE N\ F P E i, BHivarieties,

4. amino acids present FifEfERI M, presentRIBHIRA, HEBRTIE,

5, as a result of fF

6. more and more BRHE, BEWALEEEHMEM, MandBH, F7 ‘BX

ﬂ"'”
i, better and better MR,
7. separate-—-into IB---4HR
8, instead of MiAR
9. as one fEH—4H
10. take the advantage of F|f



11, ete, %%,

12, because of PHH

13. with the aid of Z--WIWHYT

14,in turn KK

15, W EZKoIFHILNHIHETE: Otrypsin and chymotrypsin, @carbo-
xypeptidase, @aminopeptidase

16. as yet ZE4

17. in operation Y, EBHE, EEIMER

18, testify to JESE

19. take up R, RE, &R, HF

20, little fit a little BERE, HEZHRBWM THAKEE There is little time
left, WAHLPHHE T, You still havea little time, JREAT—BnT|H],

21, ammonia J&FiE, HiFHFER is converted, T formed Bt 3 4 |, &
ammoniafl) &,

22, +be used as a source of energy in ways similar to that of

carbohydrates and fats, --fENREEMI—FRIE, LIS K80 BT OLR 09 B8 B A0 )
B R B

in waysPl- K, similar to5-- jiR K, that¥iEenergy,
SEIEX

E 8 K

REREFTH REFERARRS, WHH “EadBOER BE RS
ANIRES Y ZER RSy, T L5 SRMRA KA ThRE A K

HAFRSTH “BiF” REER. BARSTRUSELRE-BRARNIRES
L BB — 55 T RAEST L LR TR 51,

HEMELDRERSWALERKFE, H5]. HB, HTRAREURTSOREGE
BiRE. Wik, ZERRMETERS, SANRRRSN—HS. HEBERRARTH
TG TGRS BT k. RIWREERARGKSE, ANEBSRARRERS,
pizn, FIHEXER, THOEESRSREEOALHRELTALEFTREAR
BX—3%, BERL GO EBTRENFROFRELSBEESFRHIEM, /L3 E0H
REMBERRBERE. SHASHRAE,

BRRS TR, FREIHHERETRE. HEBARESRLAOEARR, FERMN
B E L RO MR BV SRR A R B L B A R 4 R e B RUNE R
MYHH TN SEBRELRER THENTEAR, 2R EAEREORR
SHREMRITNT, BRFIA BEHRR ¥ — MR A . B R LA ok A IR B AR
RS FG W BB S IO 1A FREAT 1. R By B 2R B B R ZE BB IO T8 B F A
e E BN E AR R SRR RN, WEHAIUHREESNRER, T



W, WEX—ZPERHIRPEERER.

B R A IR BT K T 53 4y B DA PR P 58 o /0N R B I AR IR R B
T X I RHE B S B IR R R 1 FXFE B2 T A R A T R A D X B 7
EREEYBERNMERREN, EEHMIEMNRITR= YRR X —J L0
DI AR R MR e 2, REERE. PR REBFHENHRTERN
I,

BN A R R AL A SUE IR, W, BT SEARFEENRYLUE, O
HEERAKTER LY E LIt. BRALROBIAILN MAELFE, BR-BAN
REREBREHFAFEANAN, 10E, —2PFKEREN R EHMAR
MEFIR, BELPRAETAEERMIR PR S,

ERNBERZERRMEFAEL R, P B ISR R 4 R
BRABRRS (—HAEBLTAUAREERIFEEERDR, WERRERLEYS
—RE), REFABTRRE. BERBEERFHRSEME R TIE P MEETER
RE B 9 —FoR IR

-~ 11—-—



