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Figure 23-16 'The gas-exchange structures of the lung. Each
alveolus is continually ventilated with fresh air. The nser shows a magnified
view of the respiratory membrane composed of the alveolar wall (fuid coat-
ing, epithelial cells, and basement membrane), interstirial fluid, and the
wall of a pulmonary capillary (basement membrane and endothelial cells).
The gases, CO, (carbon dioxide) and O, (oxygen), diffuse across the respira-
tory membrane.
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OIUTH Y KPOB, CHOYATKY POZUMHSAETHCS Y IIIa3Mi KPOBI.

By 110 POBUMAMBCS y MTA3MI KPOBL, 32 TPAIi€HTOM KOHIICHTPALII
> HCPE3IMEMOPAHY SPUTPOIINTA 1 YTBOPIOE OKCUTEMOTIIO0IH
\ HreMomo61H HCCTINKA CHOJyKa 1 JIETKO PO3KIIAIA€ThCSL.

PAMA PEAKILIS] HA3UBAETHCS OKCUTCHALIIEID, & 3BOPOTHUM IIPOLIEC —
SOKCHNCHAIIIEI0 TEMOTIIO0IHY.

oyka Monekyia Hb moxe nprennatn 4 monexynn O2, mo y
“a:xyHKy Ha | r Hb o3naudae 1,34 mir O2. 3Har04u KIIBKICTh

rM.OTJIO61Hy B, KPOB1, MOYKHA BU3HAYUTH KHCHEBY €MKICTh KpoBI (KEK):
K€K =Hb 1,34.

'-—__ E‘anOBquH Te, mo 100 Mo KpOBi MICTATH TUIBKA 0,3 MJI pO3YMHEHOIO

02, moxHa YABHTH, 1O OCHOBHHH 00'€éM KHCHIO TPAHCIIOPTYETHCS y CTaHI
= XIMIYHOT'O 3B's13KY 3 réeMOrj1001HOM. PO3UMHHICTh Ta3y B P1AMHI 3AJICKUTH
B1JI TEMIIepaTypH, CKJIaay pIAMHHN, TUCKY a3y 1 HOro MpUpoIu.
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BILIMBAIOTH HA KPUBY I‘“@Hia?? I

EpUTpONNTI 233 IDIr.

: _,1-'- e pH KPHBA SMIIYETHCH BIPABO, 0 CBITYNTE
: -wj HIeHHA cnopmHeHOCTl Hb 10 O2. Ilpu ntnmeHm pH
€1bes ciopianenicrs Hb 10 O2 1 kpuBa 3MIIIy€EThCH

YABY B .peHHH BeJInKol KIbKOCTI CO2 B TKAHMHAX CIIPUSE

= us albmeHHm BiIaa4l KHCHIO 32 PAXyHOK 3HI:KEHHsI

- ___.|--
e | plI[HeHOCTl Hb 10 nsoro. Hpn BuaLIeHHl CO2 y JiereHsix
3MeHmy€Tbcs1 pH xpoBi i moinmyerbes okcureHaniss. CO2

——

— TaKOK BILIMBa€ Ha aucouianio HbO2.

=2 Hpn SHIGKEHHI Temneparypu Biggaya O2 okcureMorjaio0iHoM
CIIOBLJILHIOETHCS, A PH il 301JIbIIIEHHI IPUCKOPIOETHCS LIeH
Ipoiec.

®* SMIIICHHIO KPUBOI BIIPABO CIPUSE TAKOXK 301IbIIICHHS BMICTY B
epurpouuTax 2,3-1@I.
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OXYGEN CARRIAGE BY BLOOD
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Figure 24-18 Carbon dioxide transport in the blood. As the illustration shows, CO, dissolves in the plasma. Some
of the dissolved CO, enters red blood cells (RBCs) and combines with hemoglobin (Hb) to form carbaminohemoglobin
(HbCO,). Some of the CO, entering RBCs combines with H,O to form carbonic acid (H,CO,), a process facilicated by an
enzyme (carbonic anhydrase) present inside each cell. Carbonic acid then dissociates to form H* and bicarbonate (HCO, ).
The H* combines with Hb, while the HCO,~ diffuses down its concentration gradient into the plasma. As HCO,™ leaves

a phenomenon called the chloride shift, which is discussed in

each RBC, Cl~ enters and prevents an imbalance in charge
Chapter 30.



OXYGEN CARBON DIOXIDE
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Figure 24-19  Systemic gas exchange. A, As blood enters a systemic capillary, O. diffuses down its
pressure gradient (out of the blood). @, continues diffusing out of the blood until equilibration has oc-
curred (or until the blood leaves the capillary). B, As blood enters a systemic capillary. CO. diffuses
down its pressure gradient (into the blood). As with O, CO, continues diffusing as long as there is a

pressure gri
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1. PanHi iHCipaTOpHI HepPOHU (IMILYJIbCAIA IBUIKO
HAPOCTAE i NOBLJIbHO 3HUKYETHCH i YaC BAUXY). I
2. ITi3Hi iHCHipaTOpHi HePOHM (AKTUBYIOTBHCH Y KiHII BAUXY).
3. IToBHI iHCIIIPpATOPHI HEUPOHHU (MOBIJILHO AKTUBYIOThCS ITi/I
yac BAMXY).

4. byab0ocniHAJIBHI IHCIIPATOPHI HEHPOHU (AKTUBYKOThCS ITi/1
yac BAUXY i AKTUBHICTH MOCTYNOBO 3HUKYETHCH Yy
MOCTIHCIipaIrii)

S. IlocTiHCIipaTOpHI HEUPOHU (IMIYJAbCALIA B HUX HAPOCTAE
IicJIsA BAMXY).

MR L

6. I1i3Hi ekcmipaTOpHi HEMPOHM (AKTUBYIOTHCH I Yac
BUAMXY).
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1. Xemopeuenropu: a) HeHTPAILHI;
0) nepugepnuHi.

2. MexaHopenenTopy BePXHIiX 1 HUKHIX
AMXAJbHUX IIJISAXIB.

3. J-peuentopu.

4. IpuTaHTHI peuenTopu.

S. PenenTopu mieBpu.
6. IIponpiopenenTopu ANXajJbHUX M’ S3IB.
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