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Anterior vagus nerve

pDouble layer of mucosa

Mucosa

Pouch cannula

Fistula cannula

A. PAVLOV POUCH

Anterior vagus nerve

Mucosa

Pouch cannula

Fistula cannula

B. HEIDENHAIN POUCH

Figure 1. Innervated Pavlov pouch and vagally

denervated Heidenhain pouch
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7hatth 7 o 2417 Bt & HAdte S EAd(Fig. 2). AN
QA APAITE T pepsin EHIY Aol= FAZA FYAdL o HP 4
Ha o Al pepsin RIS A HT g2 14 mg tyrosine/10 min ©]LoH,
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Figure 2. Comparison of basal pepsin secretion from innervated Pavlov and
denervated Heidenhain pouches. Points w ith bars indicate means + S.E
Experimental animal number is 6 in each.
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7}. Heidenhain pouch (Fig. 3)
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1007 —o— control
904 —+— secretin 0.2 CU ol
804 —v—secretin 0.4 CU

—e— secretin 1.0 CU

*E e

mg tyrosine/10 min

| I |
0 2 4 6 8 10 12 14 16 18
10 min collection

Figure 3. Effect of dose-response of secretin on pepsin secretion in
Heidenhain pouch. Infusion of secretin started after period 4. Tw o doses
of 0.4 and 1.0 CU/kg/hr w ere significantly different from control{ * p<0.01,
** p<0.001). Points with bars indicate mean+ S.E.. Experimental animal
number is 6 in each.



1007 —v— PP basal

904 —e— PP secretin 1.0 CU
804 —— HP secretin 1.0 CU

mg tyrosine/10 min
(8]
2

0 T T T T T T T T |
0 2 4 6 8 10 12 14 16 18

10 min collection

Figure 4. Pepsin respnse to secretin in Pavilov pouch. When secretin 1.0
CU/kg/hr w as infused, the increase of pepsin in Paviov pouch was not
significantly different from control over the time peiod. The increase of
pepsin secretion in Pavlov pouch w as less than that in Heidenhain pouch
under infusion of secretin 1.0 CU/kg/hr. Points with bars indicate means +
S.E.. Experimental animal number is 6 in each.

3. 1 T & pepsin £H & W3}
7}. Heidenhein pouch (Fig. 5)
Hel =7 wak 300 - 500 mle] FAW ¢
S B BE Yo T3t pepsinEHl 9] WsE #AS AT 1}
A & xol HiE) ¥ oE WIS HolA FUTh Secretind §-
£ Fog Lo A% secretin FA| pepsin®] @A F7H7F UL,

secretin £ 1A H /75 FAE 9 pepsin £0I7F 279 37HA|
P
=

A & w) F=8.36(P<0.001), ¢-F7+ Fo3 213
(P<0.0005), secretin?t Foig AFw¥ Hlw P& o F=7.68(P<0.0025)=
SATH FolF 2ol B



1004 —e— control

904 —2&— milk

804 —*—secretin 1.0 CU

—— secretin 1.0 CU + milk

mg tyrosine/10 min
(6]
T

| | | |
0 2 4 6 8 10 12 14 16 18
10 min collection

Figure 5. Effect of milk feeding in the main stomach (alone and during
secretin stimulation) on pepsin secretion in Heidenhain pouch. Milk
feeding alone w as not significantly different from control. Vhen milk
was given after secretin stimulation, pepsin secretion w as markedly
depressed. Secretin with milk feeding is significantly different from
secretin alone (* p<0.0025) and milk alone (* p< 0.0005). Points w ith
bars indicate means £ S.E. BExperimental animal number is 6 in each.

. Pavlov pouch (Fig. 6)
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AA u7F AT 2HY secretin B E T3t AP v A FTAH
ouj= . Secretindg /5 Fo43+ HP 2 3

3
Wi AL ey wFAAe] gle HP APdTdMdes FrFA F
A

1009 _¢_ pp pasal
901 —e— PP secretin 1.0 CU
809 —— secretin 1.0 CU + milk

mg tyrosine / 10 min

0 | | | | |

| | I |
0 2 4 6 8 10 12 14 16 18
10 min collection

Figure 6. Effect of milk feeding on pepsin secretion in Pavlov pouch. When
milk w as given after secretin stimulation in Pavlov pouch, pepsin secretion
w as greater than that of secretin alone. But difference betw een themwas
not significant(* p<0.06). Points with bars indicate means + S.E.
Bxperimental animal number is 6 in each.

4. Heidenhain pouch®l X pH ¥3&}o] WE pepsin +H &3

HP A3l $FFofo] ©E pepsin w1 #A7F Siue] b3t #
Ao YEAT FAS] AN A, BAHE Sho A SHE
Aol 2" 5B Folsto] 1 WH3E BT

pH 1.0, pH 20 HCl &5 99 &3S Fa 2 ml/min £22 34
3

Ttk pH 1.0 HCl &5 Fo3k dedael 24 dizwel vis) &4
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&2 gud= ztole AU S , 791
A|ZFS pepsin wHI7F 93 FUHeE & AESEHI R H BlLA] F=6.93,
p<0.0025 183 pH 1.0 €45 FoI3 AP vl F=4.28, p<0.025 =
SAALE gt AolE HAT Secretin Fo F S TS AP
A% secreting ©Eo®E  FoF HAIFTLH FARE FEe HALH,

ANOVA ZHAME BAZHo 7 §2o)3 zlol& ¢l thFig. 7).
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1004 —v— control
90 —0— acid pH 1
god acid pH2
—e— secretin 1.0 CU + acid pH 2

mg tyrosine/10 min
o
2

| |
o 2 4 6 8 10 12 14 16 18

10 min collection

Figure 7. Effect of acid instillation alone and secretin(1.0 CU/kg/hr) with
acid on pepsin secretion in Heidenhain pouch. Acid pH 2 conducted
increase of pepsin secretion. t was significantly different from control
(*p<0.0025). Secretin with acid pH 2 w as not different from secretin
alone. Points with bars indicate means £ S.E. Bxperimental animal
number is 6 in each.

HCIZ pH 207t AH43tE /& 95 Fog 4379 4, iz
HlwA] FAAQD oA do] §ldth Secretin ¥ AHAFSE /&
oA Al secretin ¥ 2 3AHE $FE FAT AdToA Sely
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= PIAA

100‘_ —O— control
907 —s— milk pH 2
] —e—secretin 1.0 CU + milk pH 2

mg tyrosine / 10 min

| | | |
0 2 4 6 8 10 12 14 16 18
10 min collection

Figure 8. Effect of acidified milk(pH 2) on pepsin secretion (alone and during
secretin stimulation) in Heidenhain pouch. Acidified milk alone w as not
different from control. Secretin w ith acidified milk induced depression of
pepsin secretion w hich happened in secretin w ith milk pH 7. Points with
bars indicate means + S.E. Experimental animal number is 6 in each.
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1007 —— control
904 —o— milk pH 8
80 —e— secretin 1.0 CU + milk pH 8

mg tyrosine / 10 min

| | | |
0 2 4 6 8 10 12 14 16 18
10 min collection

Figure 9. Effect of basic milk(pH 8) on pepsin secretion (alone and during
secretin stimulation) in Heidenhain pouch. Basic milk alone w as not
different from control. Secretin with basic milk induced depression of
pepsin secretion w hich happened in secretin w ith milk pH 7. Points w ith
bars indicate means + S.E. BExperimental animal number is 6 in each.

5 9 #F 51
AREEe A7]o] wek 250 WA 300 mle] WG L
AE APARE W, HPAA pepsin Erle iz o)

3o tol 7}
AT secretin £ F AYE FHES AZAAS W, 7 FAA HFY
9 A} 22 pepsin #H 9 AT % - oiME]r(Flglo). o] Agox A3
el xFHAL ‘?%0} secretin ¢ ¥ pepsin w¥H9] F7HE FAIFL=E
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1004 —— control
90—
80+

—o— balloon

—e+— secretin 1.0 CU + balloon

mg tyrosine / 10 min

I I [ [
0 2 4 6 8 10 12 14 16 18
10min collection

Figure 10. Effect of distension of the main stomach by balloon on pepsin
secretion (alone and during secretin stimulation) in Heidenhain pouch.
When the balloon w as inflated after secretin stimulation( 1.0 CUrkg/hr), it
did not induce depression of pepsin secretion. Points w ith bars indicate
means + S.E. BExperimental animal number is 6 in each.
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Pepsina 7%+
gt AGF
Bojgad W=
of dial ofA +H3] ¥ A UA LT} pepsin® EHlo] FHEZE secretin,
gastrin, A4t 12831 A& AGA 7 #AITE 0] F secretine Pratt(1940)0l] <]
3 HolAY HIoZHE FES secreting PR E gold HW FAME
S o pepsin ®¥9 F71E Agow BAYOH?, 1 o]F W AT
A pepsin EHO] 3 secretin®] FAME EHE BRIPPHY. 2y
secretin®]] tH3t pepsin®] ®F&2 AASHA| 7} dskow, AdRoly A
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abstract

The effect of secretin on pepsin secretion in Heidenhain pouch
Sang Hoon Lee
Department of Medicine

The Graduate School Yonsei University
(Directed by Professor Chung Bae Kim)

The effect and mechanism of secretin on pepsin secretion is not clear.
Some authors reported that secretin increased pepsin secretion and some
authors did not. The main difficulty in accepting a physiologic role of
secretin is whether the endogenous secretin are high enough to stimulate
pepsin secretion in vivo. Additionally Schofield found the depression of
pepsin secretion with feeding in HP of dogs. But its mechanism was not
clear.

So, this reseach works started to confirm the effect of secretin on
pepsin  secretion and to study whether feeding can depress the
secretin-stimulated pepsin secretion or not with its related factors.

Heidenhain(HP) and Pavlov pouches(PP) were made in 6 mixed breed
dogs for this study and the prepared steel cannulae were inserted into
the pouches. The gastric fluids were collected through the cannula every
10 min about for 3 hours. A modified Anson’s hemoglobin method was
used to check the amount of pepsin from the harvested gastric fluids.

The samples were collected in various condition, including the resting,
the feeding, secretin injection, the acidification of stomach, the gastric
distension and their combination. Their results were compared each other
and analysed statistically. Basal secretion of pepsin in the resting state
was decided as the control group.

When the secretin was perfused in HP, there was no measurable

increase of pepsin secretion over the basal levels at the dose of 0.1 and
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0.2 CU/kg/hr, but pepsin secretion increased markedly at the dose of 0.4
and 1.0CU/kg/hr. Comparing to the control, ANOVA showed significant
differences with p<0.01 for secretin 0.4 and p<0.001 for secretin 1.0
CU/kg/hr.

When the milk was induced through the gastric cannula 1lhr after
secretin stimulation, pepsin production increased in PP group, but pepsin
secretion in HP group dropped close to the basal level after inducing
milk. Comparing the data of HP group to other data of HP, ANOVA
showed significant differences for secretin with milk vs control(p<0.001),
vs milk alone(p<0.0005) and vs secretin alone(p<0.0025).

The inhibition of the secretin-stimulated pepsin secretion was not
observed when the stomach was distended or perfused with acid instead
of milk feeding. When two different milk, such as pH 2 milk and pH 8
milk, were used after secretin stimulation, Same phenomena could be
observed like the depression of the secretin-stimulated pepsin secretion
which happened with water-diluted milk.

In conclusion, secretin increase the pepsin secretion and vagus nerve
has inhibitory effect on pepsin secretion under secretin stimulation. In HP,
milk feeding depress the secretin-stimulated pepsin secretion. That
depression is not related to pH of food and gastric distension. In order
to make the mechanism of depression clear, further evaluation is needed

such as gastric motility and hormonal study.

Key Words : Heidenhain pouch, secretin, pepsin, milk
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