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ORIGINAL ARTICLE 

The Peripheral Blood Standard Values in 
Newborns in Dr. Pirngadi Hospital 

Medan 

b, 

DJAMAN PURBA, NASRIL NAZIR. M. vlALlNSON I'URBA, 

REHMAMANA SEMBIRING, NOERSIDA RAID. S.M. MANOEROENG and 

HELENA SIREGAR. 

(From the Department of Child Health, Medical School. University of North 

SW1Ultera. Medan). 

A S'ludy of peripheral blood standard values was carried out on 100 heallhy 

full term newborns, with normal deliveries to hea/thy mol herr in Dr. PJrngadi 
Hospital Medan, comprising of 60 nulles and 40 females. 

The newborns were divided into three groups according to their birth weight. 

There were no significant differences of the average valu" of peripheral blood 

counts between group I, II and III neither between males and females. 

The average value 0/ hemoglobin cOllce1ltration with Sahli is lower than that 
with Cyan method, which is significollily differem (p<O.OOI). 

Th� average values found in (his study Oil newborn babies oj 24 hours of ag� 

with term deliveries were as follows: 

Hemoglobin Sahli 
Hemoglobin Cyan 

Leucocyles 
Hematocrit 

16,/3 gm % 
17,88 gm % 
16.5/2Icu mm 
56,4 % 

Receivea 19th February 1981 

Reticulocytes 40.06 % 
Erythrocyte seC/illlen· 
tatioll rate 3.09//st hour. 
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Introductio.n 

OlHdren's blooo components depends 
an various factors such as body weight, 
age, sex, nutritional status, geograpl],cal 
status (Smith, 1966). The newborn gesta· 
tinnal age and liigation of umbilical cord 
are also important (Wolman, 1957). 

Several works on standard hematolo· 
gical values has been done in various 
parts of lndonesrla: 

_ The penipheral bklod standard values 
in normaU children (Gamb:ro and 
Kho. 1961); 

_ The bone marrow puncture in new· 
born infants (Kho and Wiradisurya. 
1961); 

_ Th� differential COUM of the bone 
marrow in normaD infants from two 
weeks up to one year of age (Kho 
a!ld Wiradisurya, 1961); 

_ The blood and bone marrow in pre· 
matures iit Jakarta (Kho et aI., 1962); 

_ The peripheral blood starrlard values 
in newborns en Bandung (Tien Suo 
marti..,; et aI;, 1972). 

The purpo'se of our study was to de· 
tormine the peripheral blood standard 
values in newborn infants in Dr. Pir· 
ngadi Hospital Medan. 

Material and methods 

The study was performed from May 
20th until July 20th 1979 .. Every 'nfant, 
60 males and 40 females, had normal 
delivery and the umbil:cal cord was 
I:gated immediately after birth. All the 
mothers were not suffering from any 

diseases. Whan the study was pertor­
med, the age of the newborns were 0-
24 hours. The birth weight of the new­
born.s were more than 2500 grams and 
the length hJigher than 47 cm. 

On physical examination following 
birth the newborns did not show any abo 
normatiti.es such as cyanosi3, dyspnea, 
congenital anomalies etc. 

The newborns wore d,ivided into three 
groups according to their birthweight. 

Group Bil·thwcight 

I 2501 - 3000 grams 
II 3001 - 3500 grams 

1II 3501 - 4000 grams 

The items studied were: hemoglobin 
concentration, leucocytes, reticulocytes, 
erythrocyte sedimentation rate and he· 
matocrit. The hemoglobin was stud,:ed 
u!l'.ng Sahli and Cyan Meth Hemoglobin 
method. 
Cyan Meth Hemoglobill Method. 

The hlood specimens were obtained by 
heel puncture allvwia1g free flow of blood 
and 0.02 mb bloed was taken wjth a 
haemoglobine pipette and discaroed into 
a colorimetric tube which prev,iousl,y had 
been added with 5 ml Darbkin's solu· 
lio)1. Inves.'gation was done using Photo 
Electric Cotorimeter of Kletl Summer· 
son. 

Darbklin's solution was made from 
So1ium bicarbonate I gram 

Potassium cyanide 50 mg 
Potassium ferri cyanide 200 mg 
Aqua destHata 1000 ml for diluLion. 

Leucocytes count was done using 1m· 
provd Neubauer Counb:ng ch,mber. The 
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reticulocytes count was made from a 

sample of 1000 erythrocytes stained with 
Brolliant Cresyl Blue and was stated per 
thousand. Erythrocyte sedimentation rate 
was examined u9ing micropipette. .The 
capillary tube had an internal diameter 
of 1.1-1.2 mm. which conl&ins heparin. 
Immediately alter the micropipette was 
fully filled. one of the tube was shut 
with waX abeut 2 - 3 mm, The tube is 
than plazed on a holder which keeps the 
tube in verblcal position. Readring was 
made after one hour. Hematocr1t exami­
nation was also done using micropipettes. 
The micro pipettes were put in a centri­

fuge with 3000 rpm and after 5 /Ilinutes 
the 'hematocoit was read. 

Results 

The tnfants. 60 males and 40 females 
were d1iwtded rinto three groups according 
to their birthweighL 

TABLE 1, Grouping of newborns accord,jng 

The average· value of hemoglobin 
concentration with Sahl1 method was 
16.13 gm % with' a' range between 13.00 
gm% and 19.00 gmro (Table 2). 

The average value of hemoglobin co�· 
centration wJrh Cyan method was 17.88 
gm% ""th a range between 14.50% and 
20.90 gm% (Table 3). 

The average value of leucocyte count 
wa.s 16.512/cu mm wjth a range bet· 
ween 5600 - 29100 cu mm (Table 4). 

The average value of hcmatocnit was 
56.4% with a range between 40% and 
76% (Table 5). 

The average value of reticulocytes 
count was 40, 06%0 with a range between 
23%0 and 78%0 (Table 6). 

The average value of erythrocyte sedi· 
mentabion rate was 3,09 with a rango 
between I and 18 (fable 7). 

to sex and birth weight 

Group Birth Weight Male Female Total % 

[ 2501 - 3000 g 12 10 22 22 

II 3001 - 3500 g 23 21 44 44 

III 3501 - 4000 g 25 9 34 34 

Total 60 40 100 100 

TAULE 2: Average value and range of hemoglobin concentration (gm%) with Sahli 

method 

Group I Group II Group III 

Male Female Male Female Male I� 
Average 16.16 16.40 15.78 16.02 16,22 

I 
16.22 

range 14·19 t4-19 13·18.5 14-18 13·20 14.5-18 
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TABLE 3: Average value and range of hemoglobin COllcelltration (gm%) witlt Gyan 

method 

Group I ! Group II Group 1Il 

Male Female Male fcma.le Male Female 

Average 18,23 18,03 I 17,75 17,83 17,89 17,55 
Range 15,4-21 16,2-20,1 14,5·19,9 15,3-20,6 14,6-20,0 15,2-19,3 

1 ABLE 4: Average value alld ronge 0/ leucocyte:; (.'0(//1-1 per cu 111m 

Male I Female Male Female Male Female 
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TABLE 5: Average value alld range 0/ hematocrit ill 7-

Group I I Group II Group 111 

Male Female . Male Female Male Female 

Av erage 59,83 59,8 I 57,21 56,9, 58,2 56,88 
Range 50,76 50,73 40,7J 40.72 46,71 44,67 

�ABLE 6: A verage value and- range 0/ reticulocytes count per t!Jousqnd 

Group I, I • Group II Group III 

Male Female Male Fel)laJe Male Female ----
Average 37,83 34 42 42,61 38,04 46 

Range 15,54 13,50 20·60 22-78 10-62 29-62 

TABLE 7: Average value arrd range oj erythrocyte sedimentation rate or: r,'le 1st ,.'lOur 

Group I Group II Group III 

Male Female Male I Female Male Female 

Average 2,58 4 2,65 I 2,95 3,64 2.77 
Range 1-8 I-IS 1-18 1-10 1·17 1-7 
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The value of hemoglobin concentra· 
tion wjth Sahhl method w.as lower than 
Cyan mBlhcd. 

The difference was statis�cally .,.gniii­

cant (p < 0.00 I). 

The result of this study was lower 

than the studies done by Tien Sumaruni 
et aJ. (1972). W'ntrobe (1961) and Hu­

ghes (1952). but �.ghcr than that of Re­

inhardt and M>rti (1978) in Abidjan. 

Alriea (Table 8). 

TABLE 8: Comparisoll between our findings oj hemoglobin c:mccntration value (gm%J 

and other studies 

Djaman Purba Ticn Sumnrtini Wintrobe Hughes Reinhardt & Marti 

t7.88 19.3 19.5 21.2 15.1 ± 1.11 

The value of leucocytes count �n ,th�s 

.tudy was low& than the firldings of 
Tien Sumortini et al. (1972). Bakwin and 
Morris (1923). Wolma.n (1957) and Lu-

lAULE 9: Comparison of lellcocytes count 

Djaman Tien Bakwin & 
Purba Sumartini MOrl'is 

16.512 17.043 20.300 

The results of hematocrit examination 
were lower than .the fi� ings of T�en 
Sumartini et aL (1972). Winlrobe (1961) 

TABLE 10: Comparison of hematocrit values 

cas et aJ. (1921). but hi.gher than that 

01 Reinhardt and Marti (1978) on Abi­

djan. Africa (Table 9). 

Wolman I Lucas Reinhardt 

& Marti 

18.000 1--;200 14.400 

and Hughes (1952). but higher tha.n that 
of Reinhardt and Mal'li (1978) i,n Abi­
djan. Africa (Table 10). 

Djaman POI'ba Tien Sumal"iini Win�robe Hughes Roinharclt & Marti 

56.4 60.3 50.0 ± 10 56.t 43.9 ± 5.6 
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The resuit of reticulocyte value was 

sim.:Jar to the find'ings of T,en Sumarti­

ni ct a�. (1972) (Table J 1). 

TABLE 11: Comparisol1 0/ reticulocyles vulue 

Djamall Purba Tien Sumartini 

40.06 42 

There was no correlation bel ween 

body we:ghl and values of hemoglobin, 

leucocytes, hematocrit, fe!l.iculocytes and 

erythrocyte sedimentation rate. 

There was also no correla·tion bet­

ween sex and values of hemogJo bin, leu­

cocytes, hematocrit, reticulocyles and eri­

throcyle sedimenlation rate. 
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