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Lesson One
Discovery of the Erythrocyte and Early Study

“Small round globules” were described in human blood by the Dutch microscopist, Leeuwen-
hoek in 1673, but the“ ruddy globules” were probably first observed by Swammerdam fifteen years
earlier. Malpighi (1665 ) mistook them for“fat globules”looking like a rosary of red coral. Leeuwenhoek
made a thorough study of these red bodies, and attributed the color of blood to them.

One hundred years later, William Hewson recognized that these red particles are really flat discs
rather than globules and suggested that they“must be of great use”in the body economy. The presence
of iron in blood was demonstrated by Menghini in 1747, and Funke isolated hemoglobin in crystalline
form in 1815. It was not, however, until 1867 that Hopper-Seyler demonstrated that hemoglobin has
the property of readily taking up and discharging oxygen. It was then that the functional significance
of hemoglobin and of particles in which it is carried, became clear.

During the latter half of the nineteenth century many studies of the erythrocyte were made.
Vierordt (1852)and Welcker (1854) made first blood counts. Their iaborious technic was considerably
improved by the invention of the counting chamber and diluting pipet. At the same time, attention
was given to methods for measuring the coloring matter of the blood. Vierordt devised a spectroscopic
method and Welker described a colorimetric method. In the first monograph on hemoglobin, Preyer in
1871 referred to several spectroscopic, chemical and colorimetric methods.

Neumann, in 1868, demonstrated that red corpuscles are formed in bone marrow, arising there
from colorless, nucleated elements. With the introduction of the anilin dyes which followed Ehrﬁéh’ s
studies of 1877 and later, the morphological study of the blood and tissues received attention. At the
same time interest was aroused in the variations in the size and hemoglobin content of erythrocytes in

anemia and in methods for their measurement.

New Words and Expressions

erythrocyte [i rifrausait | n. EA: |

tch [datf] n. a. P N =t : )
ruddy ['radi] a. EAN:0}
coral ['koral] n. 3/
demonstrate [ demenstreit | vt. E3E, UEEH
crystalline [kristolain ] a. R, AR

laborious [ 19’ bairiss | a. B, e



diluting [dai' lju:tin] a.

devise [di'vaiz] vt.
colorimetric [ 'kaleri' metrik | a.
bone marrow ['marau ]
globule ['globju:l] n.
microscopist [mai'kroskapist | n.
fat [feet] n.

rosary [ 'reuzeri] n.

thorough ['0Ars] a.

particle [ pa:tiki] n.

disc [disk] n.

suggest [sa’'dzest] vt.

isolate [aisouleit] vt.
hemoglobin [hi:meu’ gleubin] n.
property [ 'propeti | n.

readily ['redili] ad.

discharge [dis'tfa:dz] vt.
significance [sig nifikens] n.
count [kaunt | n.

chamber ['tfeimba ] n.
counting chamber

pipet [pi pet] n.

measure ['mezo Jvt.

. spectroscopic [ 'spektra’skopik ] a.

monograph ['monsugra:f | n.
red corpuscle ['kopasl] n.
arise [o'raiz ] vi.

anilin [ enilin)-n.

dye [dai] n.

tissue [ 'tisju:Jn.

arouse [o'rauz] vt.

content [ 'kontent] n.
nucleated [’ njuklieitid ] a.

morphological [ma:fs’ lodziksl | a.

variation [veari'eifon] n.
anemia [2 nixmis | n.
mistake---for
make a study of
arise from---
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Leeuwenhoek ['leiwenhouk |—ff22 A, Lt B E LM BEESER °
Swammerdam ['swemedem | — i 2 Y%K, BRI R AR MM
William Hewson [ wilism' hju:sen] — ﬁ@ BHER YR,
Menghini [men’dzini | —F KFIE¥EZK,

Funke [fagk]— 4 FH 22 EEAMEER.

Hoppe-Seyler ['houp'seilo | — i E A M A2 5 .

Vierordt [vie'roit | — {8 B2 H %, Wit M40+ 3. LM BB AR %
Welcker [ welke | — fll[E B2 5 .

Preyer [ preio | — fEE AR, ;
Neumann ['noima:n]—EEREER , KA BN NEZ LM .
Ehrlich ['eolif ] — fBE % , W%, R HFEEAZ —,

Notes

1. ---rather than globules and suggested that they“must be of great use”in the body
LA T B - T A BB, R ENTEAKP“—EFRA L.
(1)rather than T AR, 5H ARl , GH--- 5
e. g. The color seems green rather than blue.
RABEFRESOTARER.
(2)be of great use=be very useful
LB . '
e.g. be of great importance 4t HEE ‘
2. It was not, however, until 1867 Hoppe~§eyler demonstrated that hemoglobin has the property
of readily taking up and discharging oxygen.
R, HE 1867 FELE-EWAIEAMLE D RA 5 TRIGEEBREA M.
AR TiRARE
(1) It is(was) + G am P HB4> +that---
eg. ) I met your brother in the zoo.
@It was yesterday that I met in the zoo
It was yoﬁr brother that I met in the zoo yesterday.
It was in the zoo that I met your brother yesterday
(2)not---until  FF|---F, HiRAH] .
e. g. I did not see your papa until the evening.

@It was there from colorless, nucleated elements.

Exercises

(—)Choose the best answer for each of the following according to the text.



L. “Small round globules” and “ruddy globules” in fact all indicate

(1)fat globules

(2)hemoglobin

(3)erythrocyte

(4)iron in blood

2. Swammerdam first observed the “ruddy globuiles” in

(1)1673

(2)1665

(3)1658

(4)1747

*3. Because of the presencle of , the blood is red.

(1)red dyes

(2)anilin dyes

(3)fat globules

(4)red corpuscles

4. The property of hemoglobin isto oxygen.

(1)carry '

(2)take up

(3)give up

(4)keep

5. Who was the first to have observed the red corpuscles?

(1)Leeuwenhoek

(2)Malpighi

(3)Funke

(4)Swammerdam

6. When did scientists begin to understand the functional importance of hemoglobin and erythro-
cyte?

(1)1867

(2)1852

(3)1851

(4)1854

7. There are at least methods for measuring the coloring matter of the blood, according
to Preyer.

(1)seven (2)five (3)four (4)three

&. Erythrocytes come from v

(1) the heart (2)the brain (3)the spleen (4)bone marrow

(ZZ)Find the single word in the text giving the same meaning as .

1. a red blood corpuscle (n. )

2. a red coloring matter in the blood (n. )



3. to find the size, length, amount, degree, etc. (v. )

4. the unhealthy condition of not having the proper number of red cells in the blood (v. )
5. the amount of a substance contained in something (n. )

6. like crystal or of crystal (a. )

7. to let out (v. )

8. needing great effort (a. )
(= )Match the words or phrases in column A with those in coiumn B.

A B
1. to research (1) to mistake-+-for
2. to mention, speak about (2) to attribute<+-to
3. to think wrongly that scmething 6r some- (3) to make a study of

‘body is sth. or sb.
4. to collect and become filled with (4) to refer to
5. to believe sth. to be the result of (5) to take up

(P0)Study the following prefixes and suffixes, use each 6f them to form two medical words and
give their Chinese meaning. :

1. micro VIR ¢

2. mono- ;mon B,—

3. hem- ;hemo Bl

(F)Fill in the blanks with the words or phrases given.

until than hemogfobin that erythrocytes

The in children of all ages remain smaller  those of adults and it is not
puberty or later cellsof thesizeand ~ content of those adults are found.

(73 ) Transiate the following into English.

LR BRA e R MAR T LK.

2. B RIHHTFER.

.M T AR REENSE, ORI BEREST .

4. BT RIEH T A RE R

(-E)Sq)plementary reading.

Collection of Blood

Finger Puncture

Materials :
Cotton balls, 70% alcohol, sterile blood lancet
Procedure ;

1. With cotton moistened with 70%; alcohol, cleanse pad of finger.



2. Whih a piece of dry cotton, thoroughly dry pad of finger.

3. Pick up a sterile blood lancet and remove wrapper.

4. With left hand, firmly grasp sterile lancet.

5. With left hand, firmly grasp patient’ s middle finger.

6. With a quick drop and a i;uick rise of lancet, make deep stab on pad of finger.
7. Take a piece of dry cotton and wipe away first drop.

8. Form a large rounded drop of blood at site of puncture.

9. Perform tests desired.

10. Place a piece of cotton on puncture until bleeding stops.

Venipuncture

Materials ;

Cotton balls, 70% alcohol, tourniquet, needle (20 gauge) ,vacutainer tube and holder.

Procedure .

1. Assemble vacutainer shell and needle. (The diameter of a needle-is given by its gauge number.

The smaller the number, the greater the diameter. )

ed.

2. Apply tourniquet above bend in elbow.
3. Select vein.

4. Moisten a piece of cotton with 70 % alcohol and thoroughly rub cotton on vein you have select-

5. Select proposed point of entry into vein. Now place left thumb about 2. 5em(1 in) below this

proposed point of entry. Press down firmly with thumb and pull skin toward yourself.

6. Point needle in exactly the same direction as vein is running.
7. Hold vacutainer at a 15 angle bevel up.

8. Push needle firmly and deliberately into vein.

9. Withdraw blood.

10. Release tourniquet.

11. Pick up a piece of cotton and gently hold it on puncture.
12. Withdraw needle.

13. When needle is out of arm, press cotton on puncture.



Lesson Two
Estimation of Hemoglobin

Hemoglobin is a conjugated protein present in the red blood cells. It is responsible for the red color
of blood. The prosthetic (nonprotein)compound combined with protein (globin)to form hemoglobin is
called heme. Heme is an organic compound containing iron in chemical combination (iron,
porphyrin). This iron has a valence of + 2(ferrous iron).

It is the function of hemoglobin to combine loosely with oxygen in the lungs and to take it to the
tissues, where a part of this oxygen is released. Hemoglobin combined with oxygen is called oxyhe-
moglobin. Oxyhemoglobin shows three abéorption bands when scanned in a spectrophotometer (absorp-
tion at a wavelength of 578, 542, and 415nm).

Methods for the determination of hemoglobin concentration of whole blood might be divided into
two groups, primary and secondary methods. The prima_ry methods are, for all practical purposes, too
tedious and time consuming to be used as a routine method for hemoglobin analysis, but they have
their value in that tlley can be used for the standardization of routine procedures(secondary methods).
The properties of hemoglobin that serve in primary methods are essentially two; (1) the oxygen-com-
bining property of hemoglobin and (2) the iron content of the hemoglobin molecule. Most of the sec-
ondary methods are based on spectral characteristics of hemoglobin or its derivatives.

Each gram of oxyhemoglobin is capable of combining with 1. 34 volumes percent(vol %) of oxy-
gen. Therefore if the oxygen capacity of blood is divided by 1. 34, the quotient gives the number of
grams of hemoglobin per 100 ml of blood. In fully oxygenated blood from a normal person, there will
be about 20. 9 vol % of molecular oxygen. Therefore an average value of 15. 6 of hemoglobin is pre-
sent.

Each 100 g hemoglobin contains 335 mg iron. Therefore if the iron contained in 100ml of blood
is determined, and this value is divided by 3. 35, the quotient equals the grams of hemoglobin per 100
ml of blood. ' '

The blood oxygen capacity measures functional hemoglobin only and is inaccurate in that 2% to
12% of adult hemoglobin may be of an inactive form (unable to take up oxygen), which cannot be
regenerated, and therefore it would not be measured by this method.

Total-blood- iron measurement for all practical purposes may be regarded as being bound to
hemoglobin, the serum iron level being relatively small. Total-blood-iron analysis is considered the

best method for the primary standardization of routine hemoglobin analysis.



New Words and Expressicns

conjugate [ 'kondzugeit ] vt.
prosthetic | pros'fetik | a.
heme [him Jn.
porphrin [ poifrin] n.
valence [ 'veilens | n.
ferrous [ 'feros] a.
oxyhemoglobin [ oksihiimsu gleubin ] n.
absorption [eb'so:pfen | n.
band [beend | n.
scan [skan | vt.
spectrophotometer [ spektraufo’ tomite | n.
concentration [konsen'treifon ] n.
tedious [ tidjes] a.
consume [ ken'sju:m ] vit.
standardization [stendeadai’ zeifon | n.
procedure [pro'sidze | n.
molecule [ molikju:l] n.
spectral ["spektral | n.
characteristic [karikto' ristik | a.
derivative [de'rivetiv ] n.
capacity [ko' peesiti | n.
quotient ['kwaufent | n.
oxygenate [ 'oksidzineit | vt.
inaccurate [in’akjurit] a.
regenerate [ri'dzenoreit | vi.
serum [ 'sioram | (pl. serums ot sera)n.
relatively ["relotivli] a.
analysis [en’alesis ] (pl. analyses)n.
combine with
be divided into
be divided by
for all practical purpose
be based on
be capable of
take up
be bound to
8
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Notes

1. The prosthetic (non protein) compound combined with protein (globin) to form hemoglobin is
called heme. :

MBI EYSEARSSERMLER, RAMAX.

2. It is the function of hemoglobin to combine loosely with oxygen in the lungs and to take it to
the tissues, where a part of this oxygen is released.

M3 A B ThRE RFEM M EB N LS & P ERR B AR, AR REEI

3. Oxyhemoglobin shows three absorption hands when scanned in a spectrophotometer (absorption
at a wave length of 578,542 and 415nm)

EMEAEHPFANEN, REMLERQ BRE 3 FRBOEH (BKH 578,542 1
415nm),

4. The primary methods are, for all practical purposes, too tedious and time consuming to be used
as a routine method for hemoglobin analysis, but they have their value in that they can be used for the
standardization of routine procedures(secondary methods).

Khr £ BRI ESRAK , FER K, ARBIER T AL B 5 M7k H A H Y
18, B 0B 1T 8 0 S AR AL

(1)too-+-to j(ﬁﬁx

be too tedious and time consuming to be used
e.g. He is too young to go to school.

(2)time consuming  J}¥E i B5f i}

(3)in that B8, EEREA .

e. 8. The pain is related to food in that it occurs about three or four hours after a meal.

5. The blood oxygen capacity measures functional hemoglobin only and is inaccurate in that 2%
to 12% of adult hemoglobin may be of an inactive form (unable to take up oxygen) , which can not be
regenerated, and therefore it would not be measured by this method.

mEHAFRREBHNEHRBENLES,TEHRNER, B IRAMLES 2% E 12%RF
FETE B R BRI, ) ELRREE IR, B R BB i s .

6. Total-blood-iron measurement for all practical purposes may be regarded as being bound to
hemoglobin, the serum iron level being relatively small.

2MEKERME, XHE LANRSOOEOLE AN RRL,&S R, B ymiEs S ER
-

(1)being bound to hemoglobin  J& 3 4 A M iF , fE 4t 1F] as B IRIE .

(2)the serum iron level being relatively small 3l 3. 43178 &5 4B R 1B , BREH .



Exercises

(—)Choose the best answer for each of the following according to the text.
1. The iron in hemoglobin has valence of

(1)a ferrous form (2)two ferrous form

(3)three ferrous form (4)none of the above

2. The function of hemoglobin is with oxygen in the lungs and to take it to the tissues.

(1)to combine loosely (2)to combine freely

(3)to combine closely (4)to combine tightly

3. Hemoglobin combined with oxygen is called 7

(1)oxygen hemoglobin (2)hemoglobin containing oxygen

(3)heme (4) oxyhemoglobin

4. Methods for determination of hemoglobin concentration of whole blood might be divided into
groups.

(1)three (2)two (3)four (4)five

5. The primary methods have their value

(1)because.they can be used as a routine method

(2)because they can be used for the determination of hemoglobin concentration of whole blood
(3)because they can be used for the standardization of routine procedures
(4)because they are very important for practical purposes

6. Most of the secondary method are based on ¥

(1)the primary methods

(2)characteristics of heme

(3)spectral characteristic of hemoglobin or its derivatives
(4)characteristic of oxyhemoglobin

7. Each 100g hemoglobin contains iron.
(1)3.55mg (2)33.5mg (3)355mg (4)350mg
8. Total-blood-iron analysis is regarded as the best method i

(1)for the primary standardization of routine hemoglobin analysis

(2)for the practical purposes

(3)for the determination of hemoglobin concentration of whole blood

(4)for hemoglobin analysis

(Z)Read the following statements and write T (true)or F (false)for each of them according to the text.

() 1. Hemoglobin being responsible for the red color of blood, is a protein present in the red
blood cells. :

( )2.Hemoglobin readily combine with oxygen in the lungs to form heme.

() 3. The function of hemoglobin is to transport oxygen to the tissues and to remove carbon
dioxide.

10



