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INTRODUCTION

In current chinical practice, blood gas analvsis s

perlormed  with  increasing  frequency  as purt of
respiratory assessment.  Nevertheless, most of  the
reference  values  of  blood  gas  paramelers  used

worldwide have been abtained in the past (1) and there
i it data about blood gas reference values in Iran.
It s generally accepted that abeolar - arterial
crypen pressure difference {I}m_.d] (15) is a reliable
mdwator of ventilation - perfusion {V/Q) mismatch
(2,0 Caleulation  of {IJM_HJ (4] requires  the
determination of  ideal  alvedlar  oxygen  pressure

ah

(PAGL). The most commonly used equation for ideal
alvenlar  axygen  pressure uses  Lhe  measored  or
estimated  respiratory exchange ratio [RERY In the
atcady state, RER equals respiratory quotient (1003
and depends on the main fuels of melabolism (2,47
Thus it is hypothesized that Lthe lime trom the last food
mtake o arterial punciure [T can aller blood  pos
parameters by changing meaun fuels o metabolism. 1he
ammy of this study was Lo determine: the relerence values
of blocd pas paramelers in our center; the cifeor of T
iy arterml s parameters; and the validity of assumed
value of BER = 0.8 for clinieal purposes,

o

MATERIALS AND METHODS

This  study performed 58 non-paid
volunteers in Imam-Khomeini Medieal Cemter located
in the central part of Tehran, where the barometric
pressure s God mmHg. The study popualation comprised
ol medical  students, patient attendants and  other
pecple who were informed about the study by 2 public
announcement. All volunteers signed a consent [orm
alter the purpose and procedures used inothe stody
were cxplained 1o them, Subgects were excluded i they
had any significant problems on the basis of history,
physical examination, chest X-ray, spiromelry, orinalvses
and  blood  chemastry, Five  persons . were excluded
becavse their IVC o FEWVI helow  Lthe 5th
pereentile of predicied values(s)

Arterial blood was obtamed after five minutes of
rest (sitting and Dreathing room air). Arterb blood
samples were obtained in disposable preheparinized 2
ml svringes from the radial anery aller Allen's  test
according 10 Sabin’s method (6) The samples were
anabvwed o less than two minuies by AVEL-995 hlood
gits alanvzer. The anulyrer was calibrated according 1o
the manulabciurer’s suidelines with tonometne ampoules
{73 The standard gas mixtures for calibration were oot
available, The results were recorded aceording 10 37 O
and the core body emperature (Oral temperature 4+
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Statistic Methods

Walues are expressed as mean x standard deviation.
Descriptive  statistics and  lwo sample  ttest and
correlation  (Pearson) and  linear  regression analysis
were performed using SPSS statistical analysis software,
The data distribution was analyzed with Kolmogrow -
Smirnow CGoodness of Fit Test by SPSS. Statisticol
significanee was accepled at the 95% conlidence level
(Pevalue < 0.05),

RESULTS

Of the 188 subjects examined, 49 were found o be
eligible according to the crileria described above, Table
I shows the anthropometric variables and hblood pas
results by sex distribution of arterial oxygen pressure
(P05} and arterial carbon dioxide pressure (PCO5) and
pH. The difference between males and [emales was
significant in PCO, and pHl (P = 0004, P = 002
respectively) but it was not significant in PO, (1 =
0073 The PCO; and pIl had no statistically significan)
relationship with age (I' = (k42 P = (.25 respectively).

Tahle 2 shows the correlation cocllicient between
P05 with age, PCO4, T and budy mass index (BMI).
The carrelation between PO, with age, PCO; and T
wire signiicant.

The predictive cquation of PO5 according to PCO5,
age, Alg and [PAOS], was compared (Table 3). As
shown in table 3, the best linear prediction is by A,
(ke = 039 SEE = 3.5, Fig. 1)
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DAD, (AOQ; - PO and P {A-a)05], ([PAO], -
PD5) were compared in regard o T, The distnibution
of these parameters were gaussian (DACQ, = 4.6 & 5.5,
[PlA-a)0,], = b1 & 610 The relatonship between
these parumeters with age and sex were not statistically
significant.  [PlA-a) Qg had statisteally  significant
refiationstup with T (P = 0004) but the relationship
between PACl, with T was nor statisteally signifivant
(= 09

Table 1. Individual characteristics and blood gas results

{Imam-Khomeini Medical Cenner, 1995)

Tl sl Female Pl

(Mlale vs

- Female)

Mumber 3 18

Age (year) 29 = 8 Bz 12 023
Arterial POy B =x=7 BT e 7 a7
Arterial PCO4 39+ 3 an x 2 Lk
Asterial pi T41 = 002 742 + 0L o2

Tauble 2. Correlation cocfficient between POy with age,
PCO5. T and BMI™" (Tmaw-Khomeini Medical Center.
1995

“age FCO, T BT
Arterial POy 053 38 7T SN F!
Myl L0 IR E L4 n3s

* Time from last Gesd intake to arlerial puncture
** Hody Mass Index

T T

g2 86 30 34 ag

AQ2
POZ = -29.382 » 1.2786 * AOD2 95% cood sng pred intefvals

Fig. 1. Simple Regression Plat
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Last Tood intake and arierlal blood gases

Table 3. Predictive equation of PO according to PCO4, age,

[FAO.L"", 405" (Imam-Khomeini Medical Center, 1995)

Predictive equation K2  SEE  Pvalue

POg = 11708 - 087 PCOp A2 658 00140
FOg; = 91.78 - 024 Age L1 662 00193
POy= 1[PAD,) -0 00Age+434 027 599 00009
POg = 1.28 A, - 2038 039 5465 00000

* [PAO,]g = 0.21 (Baro - 47) - 1.2 PCO,

** For T < haurs  AOj = 021 (Baro - 47) - (1 + 0.42T)
PCO,

For T > 10 hours  AQy = 021 (Baro - 47) - 1.2 PCO,

DISCUSSION

The mean + 8D of PCO, was 37.7 = 2.8 mmHg
(Baro = 604 mmllg, Mean temperature = 37.5' ).
Although  byperventilation  at sea level should he
considered but the reported PCO, al sea level and
highlands shows very broad variation {e.g. there was no
significant difference between PCO5 mean in this study
and Cerveri's study at altitude of sxty meters (1),

The reported PCO5 in the northern part of Tebran
(Baro = 630 mmlig) and in Salt Lake City (Baro =
640 mmHg) were 32.3 = 4.1 mmHg and 306 £ 36
mmlly respectively (8,9) were significantly lower than
our results. For this reason we suggest that spirometery
arlerial blood pas results should be interpreted by the
individual laboratorys  reference  wvalues, which  are
influenced by the center’s methods, allilude, and cascs.

There are many reports that PO, decreases wilh
age. The cocfficient of age in our predictive equation s
almost equal w Rain's and Conway's studies (11,12)
but it is lower than others {1,13,14). One of the main
differences between our study and moest other studies is
our younger population. Only 12% of our cases were
abve forty years,

In a recent study (1) Cerveri reported the
relationship  between PO, and PCO,;  in subjeots
younger than 75 years. However in subjects older than
75 years, there was no correlation between PO with
age, BMI and PCO». He attributed this PO, and PCO,
refationship o different magnitodes of oxygen  and
carbon dioxide stores. However he did not explain why
there was no correlation between POy and POO5 in
subjects alder than 75 years.

In our opinion the relationship between PO, with
PCO,  originates  the relationship  between  alveolar
cxypen and carbon dioxide pressures that can be
presented by Riley and Cournard’s model (2). The fact
that Kiley and Cournard’s model is a better madel 1o
explain the relationship between PO with PCO5 6
reflected in the beller corrclation between PO with
ALy than PO,

We proposed the AQs concept according 1o the
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idea of ideal alveolar air of Riley and Courpard and we
compared it with [PAO;) as proposed by Begin and
Renzetti (9.

The proposition of (1 + 002 Ty as POO,
coefficient in AQ, definition relies on the following
points

- Tissue carbohydrate consumplion s maximum
after half 10 one hour of carbohydrate ingestion (15). In
the studies with high carbohydrate ingesiion, the mean
RO was little above one (160-18). In Saltzman's study, it
was between 0088 £ 005 w0 1.1 = 0.06 and in Askanzis
studies it was 1.07 for healthy men, and L8 £ 0,03 and
104 for malnourished men, However it should he
consideredd that in actual life the person takes food lor
abaut 144 - 12 hoors, several tmes throughout day and
the amount of carbohydrate is less than these studies,
Therefore the assumption that RO s aboul 0.98-1 in
the first hour alter taking food is acceptable,

2- After 12-15 howrs of fasting the mean RO s
about L8 (15,19), Consequently PCO; cosfhicient {1 +
[1 + FIO;)R {aveording to Riley and Cournard model)
is about 1.2, After 36 hours of fasting the mean R0
mean is about 0.7 (19 (PCOy coefficient is about
1.25). Therefore it is assumed that aller 10 hours of
fasting, the PCO, coefficient is about 1.2 and there is
no further significant change.

3- Although  the relationship  berween PCOy
coefficient and T is probably not linear in real life, 1his
could be a useful simplifying approximation.

The sigmificant correlation between PO5 and T and
the hetter prediction of PO; by ADs in comparison
with [PAOS], demonstrates the rale of 71 This Gnding
is anticipated by the dependency ol RO on metabolism
(24). The cifeet of nutritional status on PO, standard
values has previously been emphasized by Saltzman and
Salzano (16). In conclusion, the lime from last food
intake to arterial puncture can alter PO, probably by
an effect on the main el of metabolism. In our stady
POy prediction improved when T was introduced in the
prediction equation, Purther studies are required 1o
determine  the significance and  applicability of our
estimation of ideal alveolar oxygen pressure (AlL) in
clinical situations.
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