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An Anemia Study on Professional Blood Donors
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Table 1. Age Range of the Professional Donors

a) Male 153 Cases

Age No. of donors % to total
19 15 9.8
20 27 17.6
21 22 14.4
22 17 11.1
23 10 6.5
24 8 5.2
25 4 2.6
26 11 7.2
27 6 3.9
28 6 3.9
29 6 3.9
30 4 2.6

31 2 1.3
32 4 2.6
33 1 0.6
34 1 0.6
35 5 3.2
36 2 1.3
37 2 1.3
38 0 0
39 0 0
40 0 0
41 0 0
42 1 1.3

b) Female 35 Cases

Age No. of donors 9, to total
19 7 20
20 8 22.9
21 7 20
22 3 8.6
23 2 5.7
24 3 8.6
25 2 5.7
26 1 2.8
27 0 0
28 1 2.8
29 1 2.8
30 0 0
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Table 2. Hematological Values of the Professional Donors(Male 153 Cases)
'dlggét(i)(fn During one year OZ;; CISOG O‘tli(rerrlezsoo O;’i(:;eioo
during during during
Ttems 1 2 1 3~6 ‘ 7~10 ‘ 11~20 5 years 5 years | 10 years
No. of Donors 55 30 25 11 11 1 3 17
% to total No. of donors 35.9 19.0 16.3 7.2 7.2 0.7 2.0 11.1
R.B.C. (m) 4.61 4.67 4.70 3.65 3.42 3.30 3.10. 2.85
Hb. (gm %) 14.2 13.0 12.0 9.5 8.6 8.0 7.5 6.7
Ht. (cc) 42 41 38 29 28 27 25 23
M.C.V. (m3) 91.1 87.7 80.8 79.4 81.8 81.8 80.6 80.7
M.C.H. (rr) 30.8 27.8 25.5 26.0 25.1 24.2 24.1 23.2
M.C.H.C. (gm./dl.) 33.8 31.7 31.5 32.7 30.7 29.6 30.0 29.1
W.B.C 7500 7450 6600 6200 6900 6650 6700 6850
SG. Whole Blood 1057 1055 1054 1050 1048 1049 1046 1046
Plasma 1023 1023 1023 1023 1022 1022 1022 1021
Serum protein (mg.%) 7.4 7.4 7.4 7.4 7.1 6.3 6.3 6.3
Serum Iron (mcg./dl.) 105.0 98.2 87.2 71.0 52.6 38.3 42.2 31.5
Copper(mcg./dl.) 125.2 128.0 119.0 1213 123.0 118.0 120.8 109.8
Incidence of anemia (%) 0 0 4 17 58 72 100 100
Incidence of Latent 8 7 31.0 51.2 63.6 100
anemia (%)

¥meg: microgram

8. HAFMRRBRER

Zifio] 3 FFHAME LG B3 Hikn AR
g steTh. BEpEe]l SMIMEEREE 1S 76
o1 557% LIFelgod 14 667% = 16l= 617

%o\ gict. EEEEBI(ferrous sulfate) 324mg & BOH
B aph 2GRS, 4FFRD 3 6RERIC] BRimSte MAEERfE
E)S weron] I HE-e Table 3. Figure 1. o #75
ste et

Table 3. Oral Iron Loading Test for the Professional Donors

No Years Appr-\ Iron Loading(before iron treatment) Iron Loading(after iron treatment)

of |gor|°a G- RBC Hb | gy | Fe RBC Hb | gy | Fe |

Cases| . : | WBCi(gm (mcg | 2hr,|4hbr.|6hr. WBC|(gm (mcg |2hr.[4hr,|6hr,

tion | mation | (m) %) (FC) 7dl) (m) %) (cc) 7dl)

1 5 35 2.30] 6100{ 5.5 20 36/ 300{ 330/ 154| 3.80| 5800/ 11.2} 34.2 70, 250 230 180
2 5 40 2.57 4800, 6.1 21 47| 250] 320] 190 4.10| 6100, 14.5] 37.0 85 240 250, 165
3 5 40 |°3.00 5700, 7.4 34 61 360 295 106| 3.90| 5500, 11.6 38.6 76| 270] 210| 108
4 5 60 3.10] 8100] 7.6 26 55 315 197/ 100 4.20{ 7100; 13.1| 38.1 100 200/ 210| 180
5 6 50 2.90 6590, 7.9/ 235 50, 280{ 330; 135| 4.00\ 6500, 12.3| 36.3 110] 230 210, 140
6 6 100 2.86| 5100; 6.9 23 40| 332 210, 95| 4.10| 7800| 14.1] 37.2 123 2000 2427 160
7 7 100 3.36] 6700] 8.6 27 65/ 298/ 310] 110} 4.00] 7000; 13.3] 40.0 130 196| 210] 165
8 7 100 2.96| 4900 7.8 23 55/ 310/ 180 91| 3.90| 6200, 13.0] 39.0 115, 180, 210 145
9 8 120 2.10) 5050 4.7] 20 30{ 400/ 310, 120 3.85/ 9100; 12.8; 39.0 95 300 210 130
10 8 150 2.57| 5750, 7.0| 31 32| 360| 410/ 180j 4.20| 8600] 13.8] 38.0 85 290| 200, 175
11 12 500 2.10{ 6200{ 5.0y 20 42| 380 160 110! 3.60| 6750/ 12.8) 31.0 77| 360, 180 100

ean 2.71) 5008| 6.7 24| 46 325| 277 126 3.96 6950 12.9 37.0 96| 246 215 149

¥ mcg: microgram,
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Table 4. Gastric Juice Acidity of the Professional

Donors
Serum
No. of Total Free
R.B.C. Hb. Iron p

Cases (meg./dL) Acid HCl
1 3.36 10.0 20.8 40 0
2 3.30 8.0 38.4 7 0
3 4.48 9.5 50.0 15 0
4 3.31 5.7 25.0 12 0
5 2.96 6.0 33.0 37 14
6 3.49 8.5 25.0 11 0
7 2.89 7.0 20.8 9 0
8 2.12 6.0 20.8 26 13
9 3.60 10.0 62.5 30 13
10 3.37 7.8 60.0 22 12
11 3.89 8.0 46.1 13 0
12 3.46 7.0 30.7 30 15
13 4.05 10.5 85.3 25 15
14 3.35 5.5 20.0 20 -0
15 3.62 7.0 25.0 18 0

Mean Value 3.41 7.7 35.9 19.6 5.4
10. BENZEHIBEK

10/ & 1003 DIk #Aif-g 3 Mm% 11 s
st RPMBHAOBERS 713 BE EMmE
3 He BEEEES] WS BIES Botd BT
Z BgBolA EHsted Table 5. 2 Figure 2. ¢t Z&
B#E 49+

Table 5. Bone Marrow Picture of the Professional
Donors.

No. of Cases Mz 3}4\5]6\7 8]9’10 1

Reticulum Cells | 8| 20, 25/ 24| 10| 5| 17| 24| 24| 17| 8

Basophilic
Pro-erythroblast 100 6 — 33— 2 § 4 4 810

Erythroblast 701 71} 25| 62 27| 61 17| 92 72| 72| 70

Normoblast 20 23| 3j 12} 2 3| 23| 24| 24} 23] 2
Myeloblast 11 21 3} 6 --| 4| —| 15! 15| —| 11
Promyelocytes |14 22| 11/ 24 14] 2| 6 8 8 6| 14
Myelocytes 11{ 24| 23} 35 29} 10| 30| 8| 8| 20 11

Metamyelocytes | 12| 39| 13| 23| 16| 28 23| 7| 7| 23 12
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Neutrophilic

staff forms 17| 55| 18| 66| 17| 46/ 18| 12| 12} 1§ 17
Neutrophilic

Polymorpho 25 50| 20| 38| 18! 16| 48 35| 35| 43| 25
Eosino 3 5 5 3 2 6 4 5 4 3| 4
Baso = 14— 4y— - ——
Lympho 7" 8 715 6| 6 317/ 17| 3| 7
Mono

Reticulum Cells *
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Myeloblast
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10 20 30 Lo 50 60 770 80 90 {00

Fig. 2. Mean Values of the Bone Marrow Picture
of Professional Donors
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11. Pyrogen Test pik

BERAM-S PR BEMBME) AmERRe] i
WS KA 5359 acetylated lipopolysaccharide
(Pyrexal(R)ES A%l BMmMERREHEES HET
o] Table 6. = Figure 3.0 #iR3tulet e RKKS

29+
Table 6. Pyrogen Test for the Professional
Donors. (No. of W.B.C.)

Cases Before | 2hrs. | 4hrs. | 8hrs. | 24 hrs.
1 5150 4300 | 12500 9600 4350
2 6400 7050 | 12600 7900 6200
3 4350 8550 7250 7100 6800
4 3250 5150 8950 8000 4650
5 4100 4700 | 10550 9300 6100
6 5950 7000 8000 5500 5750
7 6100 5750 | 15750 9300 7350
8 4750 6400 | 11600 8800 4100

44

W.B.C. Count (thousand)
o0

9 6200 | 6250 | 7650 6800 | 6400
10 8350 | 5850 | 15550 | 10500 | 6950
11 4150 | 5450 | 15700 | 12700 | 5050
12 5100 | 4900 | 10000 | 5850 | 7700
13 4750 | 4600 | 14650 | 6100 | 8650
14 5000 | 6600 | 8700 | 8500 | 5150
15 5170 | 4350 | 6800 | 7500 | 7200
16 3600 | 4450 | 9400 | 9500 | 5100
17 5400 | 7500 | 9700 | 8000 | 8250
18 5650 | 4900 | 13900 | 12400 | 7300
19 6850 | 7450 | 13700 | 10250 | 4500

Mean | szst| sesz| 11207 sel0| e1se

4t .

L]
I3}
12t

L
Wl
o

T

sboi "
i :. “ p
3t ‘

Before 2 4 8 24

(Hours after Injection of Pyrexdi (R))

Fig. 3. Pyrogen Test for Professional Donors
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Bl Pyrexal(R) 4 HmEREs 4R RHE
winE o HEANIES # 287HA EAS QS 2K 6
R THEE o] 24BERA%A = KR EHTIES HETS
E Qe ol EEEFEAC QeiAe REA —
e, alze EHMARY B & HilEdA
g FBE) MmERIEMmAE = AR SMEE skl &
<& BHIE Aoz B 5 Pt Bhfdged e
Aol EMmEREEA Ao EEE e Rt —BE
(Table 2). BBk HRRMEHEA ddM= BES
BES B 7 QD FEEERS HEBERE BT WA o
LR et EEAmNEKRE ¥insol A

12. MFEAREER TSR

MR R Xk (electrophoresis)1®) o] (&3t mMiE#iE
2] MBS BEY Ao 5~10 4/ 100 H Bl ES
Wi & BTRINE 14 o) ¥she) M » Table
7. R uke}l 2ol albumin 2 39.78~61. 09(F15 51.
78%), ai-globulin -2 4.32~7.04(F#3 5.40%), as-glob-
ulin & 5.80~12.77(&# 7.90%), 1.2 1. f-globulin -2

9.67~17.19(7F# 12.90%), 7-globulin 15.95~27.74

(F#g 21.98%) )24 IEFBBIAMES] Hete] albumin
2 B o] 92 globulin & £ #BAA FT #n=l

©] itk 5~104 R 100 E B Lol fgme 3 fAimE

B2 B2 Ko albumin e #HA= ot o
el globulin ] Z4r#fel £HF LAHA 1 2
fhell A = 7-globulin o] 7} Bl LALSE 2o Fo
‘9,)\ [:l.‘
Table 7. Electrophoresis of the Serum Protein
of the Professional Donors

Cases |Albumin (ﬂ‘l’r‘,’}‘jiml Alpha 2| Beta |Gamma

1 47.88  476| 6.88 17.19 23.28

2 49.65  7.04f  7.39 15.14  20.77

3 51771 5.86| 858 1172 22.07

4 49.03  5.08 932 16.46 20.10

5 49.02 536|732 10.85 27.45

6 50.35  6.28  7.39 15.34 20.64

7 39.78 535 12.77] 1436 27.74

8 51.58,  4.56  6.43] 10.53  26.90

9 54.26)  4.32  6.99 10.80 23.63

10 61.09 _ 4.78] 580  9.67 18.66

1 57.56,  4.58]  7.07 10.99  19.76

12 52.52,  4.72)  8.88 11.46] 22.69

13 54.33  6.93 945 13.70] 15.59

14 56.46  6.09|  6.36 1248 18.57
Mean

Value | 51.80  5.40  7.90, 12.90 21.98

“ormal | 57.400  3.90 650 1270 19.60

* (Reference 16)

13. miFEmaE WERBER

Fifnfgel MR JiEY-& e sEdY %
= At gimte] FthE BME) Bt 5~10FR
ol 100/ LLE2] #ig g BFHMmE 22 flo mkis
FEET EFSE BESE BESBT 20418 HWR=S
BOEHE WESHY S 22 B ddTh H
Table 8. o #rglubel 2o] Zfel Qo)A REEBE
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Table 8. Coagulation Study on Normal Individuals

and Professional Donors

Normal Professional
Items Individuals Donors
No. of Cases 20 22
R.B.C. (m) 4.61~5.34(4.96)[2.31~3.40(3.17)
Hb. (gm. %) 15.2~14.0(14.6)| 5.7~11.5(8.9)
Ht. (c.c.) 48~42 (45) 18~34 (29)
Serum Iron (mcg./dl.) |121~112(116) | 25~71 (61)
Prothrombin Time
(Quick) (%) 84~119(107) | 79~116(103)
Recalcification
(Howell) (minutes) 1.21~1.33(1.30)|1.19~1.52(1.32)
Heparin Tolerance Test
(Marbet & Winterstein) | 2.0~2.11(2.03){1.45~2.22(2.04)
(minutes)
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Table 9. Total Iron Binding Capacity of Normal
Individuals and Professional Donors

No. of| Serum Iron

Canoo |~ mog.rdl) | T-1B-C.(meg./dL)

Normal 10

Individuals 296~340(319.7)

104~121(114.1)
Professional 30

Donors 15.9~85.3(58.5)| 365.7~450.6(396.1)

400 micrograg/dl,

[
300
200
100
i,
Normal Individuals. Professicnal Donorse.

( Serum Ira: level : V00000
( U.I.B.C.

Fi.g 4. Total Iron Binding Capacity of Normal
Individuals and Professional Donors
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Table 10. Hematological Values of the Professional
Donors(Femals 35 cases)

\\\\, No. (,)f During one year |Over 18
. donation during
lems w1 |2~4|5~63 years
No. of Donors 22 6 4 3
R.B.C. (m) 4.200 4.29] 3.95 3.60
Hb. (gm. %) 136 | 12.0| 10.5 9.5
Ht. (c.c.) 40 35 35 29
M.C.V. (m3) 95.2 { 81.5 | 81.0 80.5
M.CH. () 32.3 | 27.9 | 26.5 26.3
M.C.H.C. (gm./dl.) 34.0 | 34.2 | 32.8 32.7
W.B.C. 7300 | 7350 | 7100 | 6800
SG [Whole Blood 1052 | 1052 | 1050 | 1048
" |Plasma 1022 | 1022 | 1021 | 1020
Serum Protein (mg. %) 7.1 7.1 7.1 6.4
Iron (mcg./dl.) 95.2 | 73.6 | 63.5 50.0
Serum
.Copper(mcg. /dl.)124.0 {120.0 {122.0 126.0
Incidence of anemia (%) 0 0 42 90
Incidence ofa ;Z;ellinat %) 30 35 89 100
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Abstract

An Anemia Study on Professional

Blood Donors

Byong Zun Seo, M.D.
Dept. of Obstetrics and Gynecology
College of Medicine
Seoul National University, Seoul Korea
(Director: prof. S.W. Kim)

The various hematological examinations on one
hundred and fifty-three male donors, thirty five
female donors and thirty donors with severe anemia
who visited the Seoul National University Hospital
Blood Bank and the National Blood Bank were car-
ried out and the results are as follows:

1. In the majority of prefessional donors, who
had donated blood even once a year, the
values of hemoglobin, hematocrit and erythrocy-
tes were decreased. The diversity from norma
values became greater as the frequency of don-
ation increased.
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10.

11.

12.
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The whole blood specific gravity was lower as
the frequency of donation increased, while the
specific gravity of the plasma was almost unch-
anged.

The diminution of serum iron in the donors was
most remarkable and appeared early while the
anemia was only slight. The serum copper levels
remained within normal limits.

The total serum proteins were not altered in ca-
ses of infrequent donation, but were decreased
as the frequency of donation occurred.
Applying the pyrogen test to the donors, the
hemopoietic function of the white blood corpuscle
series in the bone marrow was found to be simi-
lar to that of the normal.

Bone marrow examination of the donors revealed
the hemopoietic function to be normal, with
hyperactivity present in the erythrocytic series.
The oral iron loading test demonstrated that
iron was readily absorbed and that the anemia
of the donors improved gradually with the
administration of iron preparations.

The total acidity of the gastric juice of the do-
nors with severe anemia due to repeated doma-
tions was lower than normal.

A remarkable decrease of serum iron as well as
an increased unsaturated iron binding capacity in
serum were observed in the professional donors.
The iron-deficient, microcytic and hypochromic
anemia was provoked in almost all cases of the
professional donors, unless bleeding was limited
to three times a year in the male donors and to
two times a year in the female donors.

In the female donors, the decrease of all hema-
tological values were more marked and the
anemia was provoked earlier than in the male
donors.

The author concludes that frequent blood dona-
tions should be avoided and that all prefessional
donors should be given supplemental iron as a
deficiency in this mineral is demonstrable in

donots.

REFERENCES

RREA : RIEAM. BRIFEE, FIE, BN
11, 1956.

. Wintrobe M.M.: Clinical hematology. 4th edition.

48

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. John. B. Miale. : Laboratory Medicine.

. Gubler, C.J., et al:

Lea, and Febiger. 1956.
Hemato-
logy. The C.V. Mosby company. 1958.

. Barkan, G. and Walker, *BS.: Determination of

serum tron and pseudohemoglobin iron with
o-phenantroline. J. Biol. Chem., 135 : 37~42,1940.
Studies on copper metabo-
lism. I. A method for the determination of cop-
per in whole blood, red blood cells, and plasma.
J. Biol. Chem., 190. 209. 1952.

Cartrwight, G. E., Johenes, P. 1. and Wintrobe,
M.M.: J. Biol. Chem., 160. 593. 1945,

. Heilmeyer, L. K.Plétner.: Das Serumeisen und

die Fisenmangelkrankheit, Gustav Fischer Jena,

1937, 1~92. 1937

. BRANEBA : BANEIER 14, 255, 1960.
. Cartwright, G., Plotner: The anemia of infection.

J. Clin. Invest., 2565, 1946.

Jasinski, B.: Eisenmangelzustinde und ihre The-
rapie mit neuen Ferrosalzen. Helvet. Med. acta.,
16 1 67, 1949.

W EE : AEEEEE 73, 655, 1957.

Keller, H.M. : Knochenmarksfunktion bei Leber-
erkrankungen. Untersucht mit unspezifischen
Reizstoff. Verhandl, 5. Europ., Haemat. Kongr.
Berlin, Heidelberg, Goettingen, Springer. 1956,
Heilmeyer, 1.: Funktionsprifung der Leukopoese
des Knochenmarks. Deut. Med. Wschr., §2, 1957
Nr. 17, S. 644.

Westphal, O., Liideritz, O.: Angew. Chem., 66,
407, 1954,

Westphal,O., Liideritz,OE. Eichenberger: Zeitschr.
Naturforsch. 76, 536, 1952,

TEEUE  BICEKIKENN: o paper chromatography
o k3 MFEEEES R MEES, 3, 4~5,
1955.

Quick, A.].: Immunolo., 29 : 87, 1935.

Howell, W.H.: Am. J. Physiol., 35: 474, 1914.
Marbet. R., & A. Winterstein : Heparin tolerance
test. Aug. 1953.

Laurell C.B.: Plasma iron and the transport of
iron in the organism. Pharma. Review., Vol. 4,
Dec. 1952.

Lange J.: Eisen Kupfer und Eiweiss am Beispiel
der Leberkrankheiten. George Thieme Verlag,
Stuttgart. 1958.

E. H. Kwon: Study on blood values in Korean



26.
27.

28.

30.

31.

32.

. Wintrobe,

—Byong Zun Seo: An Anemia Study on Professional Blood Donors—

Seoul University Journal Vol. &, 7, 1959. Med-
icine and Pharmacy Series.

. BHgCk, FBFK: BoRH, MEE 1, 13,

841, 1954.

RSB BmAm RO & R

J. of the Japan Society of Blood Transfusion.
7, 4, 187, 196, 1960.

5. Moore, C.V. et al: J. Clin. Invest., 16 : 613, 19

37., 16 1 627, 1937., 18 : 553, 1938., 18 : 553, 1939.
FREA : mMKSBHBE®RSE, 28, KIFEE.
FWA, s, R @ 2 MIRHN W #
g2, Seoul Journal of Medicine, 1, 1, 9, 1960.
Heilmeyer, L., Keiderling, W., Stiiwe, G.: Kupfer
und Eisen als Koerpereigene Wirkstoff und Ihre
Bedeutung beim Krankheitsgeschehen. Fischer
Jena. 1941,

M.M.,G. E. Cartwright and C.]J.
Gubler: J. Natr., 50: 395, 1953.

Gubler, C.]., et al: Studies on copper metabo-
lism. Blood. 7 : 1075, 1952.

Chase. M.S. Mc. J. Gubler, et al:
copper metabolism. Biol. Chem., 199 : 757, 1952.

Studies on

Walter Keiderling. Fisen und Kupfer als Wirk-

33.

3.

35.

36.

37.

38.

39.

40.

stoffe im Organismus. Sonderdruck aus der Me-
dizinischen Monatsschrift, 2 : 37, 1948.
hREEA, Hofti: Bathophenantroline, Batho-
cuprin & HO-=MER, 7 MEREE, BRRE.
7, 3, 8, 1959.

Finch, S., Haskins, D. and Finch, C.A.: J. Clin.
Invest., 29 : 1078, 1950,

Heilmeyer, L. und Plstner, K: Moore und Mita-
rbeiter, Skouge, Abb., 119,S, 240.

Ludwig Heilmeyer: Atlas der Klinischen Haema-
tologie und Cytologie. Springer Verlag., 1955.
Munho Lee et al: Funktionspruefung der Leuk-
opoese des Knochenmarks. Seoul University Jou-

rnal Vol. &, 7, 1959. Medicine and Pharmacy

Series.
AMER el REEAECY RS WE. R
2 [, 9. 1960.

R. Marbet und A. Winterstein. : Der Heparin
toleranz test. Aratliche Forschung., 10, Oktober.
1955.

hREEA, Hofll: @EicowT. ERLEARL
28. 1. Jan. 1961

47




