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Effects of exteriorized gastrointestinal tract in the dogs
II. Blood acid-base balance
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SUMMARY

The canine stomach and duodenum were exteriorized for 40 minutes (40 min group) and 120
minutes (120 min group) at room temperature respectively. Arterial blood pH, carbon dioxide tension
(PCO,), oxygen tension (PQO,), bicarbonate (HCOj3), base excess (BE) and serum sodium (Na*) and
potassium (K*) were measured. The effects of surgical stress on acid-base balance were compared
between the 40 min and 120 min groups. The 120 min group had a fall in PCO, at 12 hours, in
bicarbonate at 12 and 24 hours, in BE on the 1st day, and in K* immediately and on the 2nd day after
the operation. It was suggested that in the 40 min group the acid-base balance recovered to normal
on the 2nd postoperative day and recovered on the 4th postoperative day in 120 min group. In all dogs
of in the 120 min group but not in the 40 min group, lesipns diagnostic of catarrhal enteritis was
present in the duodenum.

The conclusion is inescapable that prolongation of the gastroduodenal exteriorization resulted in
decreases of HCO; and BE and the catarrhal inflammation of the duodenum.

Res. Bull. Fac. Agr. Gifu Univ. (52) : 235—242, 1987.
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Table 1. Differences between the preoperative and postoperative results on the blood gas and
electrolytes
Exterioriza- Blood gas and Time after the operation
tion period electrolytes
0 6 1 2 hours1 2 3 4 5 7 days
pH d I i
PCO,
PO, H
40 min HCOs3
BE !
Na*
K* Wl W
pH )
PCO, W ; i
PO,
120 min HCOs3 i } }
BE ! i i i
Na* l }
K* | W H H
| : decrease or shortening I P<0.05 : P<0.01 Wl 0 P <0.001
mm#Hg PCO
40 i * * 2
7 45
’ r pH 40min
' 35}b 120min
7 40 120min
40min
30F [
7 35 A 'S 1 i (ol ' 1 i 1 A I
pre 0 612 1 2 3 4 5 7 14
hours days
o , ) Tmme after operation
pre. 0 6121 2 3 4 5 7 14 Fig. 2. Changes in arterial blood PCO, in the 40
hours days

Fig. 1

Time after operation

Changes in arterial blood pH in the 40 and
120 min groups. Stomach and duodenum
were exteriorized for 40 minutes (—@—)
and 120 minutes (—@—). Each represents
the mean and standard error. The results
on the Ist hour before the operation (pre.)
and within 14 days after the operation are
shown.

a) pH (Fig. 1)
%WE%,ﬁﬁ&%%%@m%&tﬁ%mﬁ?ttﬁ,E%B@6ﬁ@%am%%@&%%&%hk<
I8 o7ce A053FE L 1208F & OMBRNCE R A DT 7o,

and 120 min groups. Stomach and duode-
num were exteriorized for 40 minutes
(—4—) and 120 minutes (—@—). Each
represents the mean and standard error.
The difference between two groups was
significant on the 12th hour and 1st day
after the operation (% : p<0.05). The
results on the 1st hour before the operation
(pre.) and within 14 days after the opera-
tion are shown.
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b) PCO, (Fig. 2)
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mmHg PO,
100
1] 120min
T\/«p’ ‘r 40min.
90} |
80t
A L A_LI)!"AI 'l 1 i s 1 1
pre 0 6 12 1 2 3 4 5 7 14
hours days

Time after operation

Fig. 3. Changes in arterial blood PO, in the 40 and
120 min groups. Stomach and duodenum
were exteriorized for 40 minutes (—4¢—)
and 120 minutes (—@—). Each represents
the mean and standard error. The results
on the lst hour before the operation (pre.)
and within 14 days after the operation are
shown.

mEq/ 1 BE

40min
120min

-5F |

[

PR SR D o | i s

1 L L L L
pre 0 6 121 2 3 4 5 7 14
hours days
Time after operation

Fig. 5. Changes in base excess (BE) in the 40 and
120 min groups. Stomach and duodenum
were exteriorized for 40 minutes (—€—)
and 120 minutes (—@—). Each represents
the mean and standard error. The differ-
ence between two groups was significant
on the lst day after the operation (* * :
p<0.01). The results on the 1st hour before
the operation (pre.) and within 14 days
after the operation are shown.

mEq/ 1
HCOs3
25
* xx
' 40min.
120min
20 !
I
|
A 1 Il lf)f,l A F 1 L 1 1 A 1 1
pre 0 6121 2 3 4 5 7 14
hours days

Fig. 4.

mEq/ 1

150

140

Fig. 6.

Time after operation

Changes in arterial blood HCO3 in the 40
and 120 min groups. Stomach and duode-
num were exteriorized for 40 minutes
(—4—) and 120 minutes (—@—). Each
represents the mean and standard error.
The difference between two groups was
significant on the 12th hour (% p<0.05)
and 1st day (* % : p<0.01) after the opera-
tion. The results on the 1st hour before the
operation (pre.) and within 14 days after
the operation are shown.

Na*
120min
40min
4 L i ]()A)J I i L 1 M —t
pre 0 612 1 2 3 4 5 7 14
hours days

Time after operation

Changes in serum Na* in the 40 and 120
min groups. Stomach and duodenum are
exteriorized for 40 minutes (—4p—) and
120 minutes (—@—). Each represents the
mean and standard error. The results on
the 1st hour before the operation (pre.) and
within 14 days after the operation are
shown.
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e ote, MBEEICET AN -T2, mEq/ 1 K*
d) HCO;3 (Fig. ) A o v
BARR40G B CIRAFIC K E R A D g h - 120mn
72, 1205 FETRAMKI2IA X 0 3 B % THAITEC Lol Homn
HE LT L, MiR126F & 1 B mEeREc
BEENAbRT, 35}
e) BE (Fig. 5)
BARR A0 B X FME AT RTE I LLE L Tl e ;
D UTeR, 6 BRIRICIIENRA DRI 2, % pre 0 Sz 12345 1 M
DBTEAL T D - T2, 1205 B CLIEFE MBS EH L Time after operation
L, 6FHBII—BEEL T35, E12K Fig. 7. Changes in serum K* in the 40 and 120 min
FIICZBOEA L, 3BT TRV, groups. Stomach and duodenum were
2) Na*t: K* exteriorized for 40 minutes (—€—) and
. 120 min —@—). Each represents th
a) Na* (Fig. 6) mean as(;eSt;nd:rd )erroi.c Tii S??fetrse:lc:
B0 RE TR —ED BB A DR TRh 5 72, between two groups was significant on the
120578 T3, TATEIC L €, FMERS XV immediately (% : p <0.05), 2nd and 7th
M1 Bk Ui, (* % : p<0.01) day after the operation. The
b) K* (Fig. 7) results on the 1st hour before the operation
TIBE & b A 1B RE 2 b O b L, BB 120 (pre.) and within 14 days after the opera-

tion are shown.
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Plate 1. Gross aspect of a catarrhal enteritis Plate 2. Photomicrograph of a catarrhal enteritis
observed in a duoduenum of the 120 min. observed in a duoduenum of the 120 min.
group on the 3rd week after the opera- group on the 3rd week after the opera-

tion. tion. H-E, x50
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fEIZ B L CEETH » 72 (Table 1), PO, DETIZ<Y b S4B & — AT X BEE ORI O RERAE
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Exbhs, pH & BE DET4058F & BT E X OMBICREMET ~ F - APFELLZ L
LBEEBEZDND A05F LR Y PO,DERTHFMBERICAR DN ILh - o3, FNEEE» 5120500 E
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Toz b, BBoEE R Y, TRBAS B/, IMCoOHBR G Ihs & &btk
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EEABFMBIPFEHRF OB R L OFBSWOTIEIC X h T /BT A b v AWEENE S BE
THLEBEIRTVAE30 KFEOBEI200 BB\ THi#E2IA RS bhic+ B » 2 — 1
REZZDR M VARBREDO S BVRETH - EELbRS, MR OGEROOHIERLLRIh
IO, 1200 TRE ETEBONGES » BREETL TR, +RBHEECKT 25 2 — A4
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