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Ô:ret: iNCE BARSAK TIKANMALARINA BAĞU 
KOMPLiKASYONLARDA SOMATOSTATIN 
ANALOGUNUN (SMS 201,995) ETKJSI 

Somatostatin anau,gımım (SMS 201-995) etkişi ka
palı olup ilcal obstruksı'yonlu sıçan modelinde inc.e. 
lendi . Sıı;ankır 24 saat siireyk aç bırakıldı, fc.kat 
serbestçe su içmelerine i.zin verildi. Daha sonra pen-
1-0barbital (50 mg f kg) ik intraperitoneal olarak 
anestetize cdildilir. Tcrmiıuıl i/.eumd.a 10 cm. lik 
kapalı lup oluşturmak için laparatomi yapı/,lı, Sı
çanlar ,ubkütan olarak SMS 201-995 100 µg / kg (n 

: 10) ve serum fızyo�ik (SF) (n : 10) olmak Uzere 
randomize ediJdikr Tedavinin başlaııgı.cından 24 
saat sonra sıçanlar iildürü/,lil, barsak/ar çıJu,n/,lı. 
Lüminal volümil ölı;ü/,lil, elektrolit (Na, K, Cl, 
HC03) analizleri yapıldı., Lup ağırlığı ölı;iıldil ve 
lup /ıi3tou,jik olarak. incokndi. &nırollarla karşı
laftırıldığında SMS 201-995 tedavisi ile iııce bar
saktcı Zum.inal oolüm, sodyum ve potasyum outpu• 
tunda i$nemli. bir azalma görülmedi. Ek olrcık, 
kontrol şıçan grubun:da görülen intestiııal distansi• 
yon ve nekroz gibi gross ve mikroskopik belirtikr 
SMS 201,995 ik tedavi edilen .,çan/arda da mev
cutlu. lnt.e,,tinal cwstruksiyonlu bu •�n madclindc 
SMS 201,995 • in koruyucu, etkisin belirlemek. için 
daha fazla çall§makır yap,lmaudır. Sonuç olarak 
SMS 201-995 tedavisi inte,tinal cwstruksiyon oluş
turulan scgmen.ttc ekktrolit ue histolojik inceleme 
balumından kontrol hayvanlara göre önemli bir 
fark gihlenmedi. 

An.ahlar Kelimeler: Somatostalin onologu, ince barsak
tıkanm.as1

1 
sıçan. 

Somatostatin-immunoreactive material bas 
been found in endocrinelike, so called D-cells 
of the stomacb, small intestine, and pancreas 
(1-6) and is in addition present in vagal nerve 
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Summa�: The effect of sonıatostatin anau,gue 
(SMS 201-995) was ıe,ted in rat model of cu,sed -
u,op ileal obstructioıL Aııimals were fasted for 24 h. 
but were all.owed /rece access to water. They were 
than iıılraperitoneally (iP) anest/ıetized wit/ı pento
barbital (50 mg / kg). Tlu! laparotomy werc made for 
construction of a 10 cm clooed loop of terminal 
i/,cum. The rats wm-e reındomişed to rtteive SMS 
201-995 100 nıikrogr / kg (N : 10) subcutaııeously
or sa/ine (N: 10) lwenty four hours aftcr the start of
the treatment the rats wore killcd, thfl bouıel remo�
ı.ıed, the wolume of thc luminal contcnts mcasured
and analy.sed for eloclrolytes {Na, K, HCO 3 , Cl) ,
the loop weighed and a portion of t/ıe loop., e.rami
ncd histowgically. No significanty decreased intes
tinal luminal volume and sodium and pota.ssiunı
output was observed with SMS 201-995 treatment
whe.n compared to controL Ad.ditianally, the gross
and microscopic ptıthologic features of inte..dina.l
diste.n,şion ancl necroııis scen iıı coııtrol ra ts werc
preşent iıı rate treated with SMS 201-995 on gastro
iııttatinal troct didnot appcared beneficictl in this
rot model of intcstinal obstruction. There wera
many possible rcason why such a rcsults arc surpri•
sing i n  uiew of furtlu!r eualuate provenliı,c effect of
SMS 201-995 are reconımendcd.
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fibres and in neurons of th emyenteric and 
submucosal plexus of the intestinal tract( 7-9). 
Within the gastrointestinal tract an pancreas 
an accumulation of D-cells has been demons
trated in the fundic and antral area of the sto
mach and in the islets of Langerhans, wbere-
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as a more scattered distribution has been 
shown in the small and large intestine (10-
12). This localization of somatostatin in or

gans that are exclucively responsible for the 

adequate digestion, absorbtion and disposal of 

ingested nutrients raises the possibility that 

somatostatin might have a modulatory role at 

all stages of nutrient assimilation. 

Somatostatin has been shown both to inhibit 

and to stimulate phenomena associated with 
the interdigestive motility of the gaastrointes
tinel tract. 

1n the dog somatostatin infusion prevented 

motilin-induced contractile pattems from mig

rating to the jejunum, and the cycle of natura! 
interdigestive motor complexes was also inter• 

rupted by somatostatin (13). 

Somatostatin ınfusion in man has been sbown 
to detay small-bowel transit time (14,15 ): ft is 

not known whether somatostatin exerts sucb 
and effects as a pbysiological mechanism. Slo

wing of transit, however, is a pharmacological 

effect that may contribute to the beneficial ef

fect of somatostatin in patientııı with large

volume diarrhoea (in addfüon to antisecretory 

effect). 

And also somatostatin inhibite intestinal and 

pancreatic secretion stimulated by various 

secretagagus in animals (16,17) and has been 

shown to reduce the stool output of patients 

with the malignant carcinoid syndrome and 
coeliec disease (18). The very short half-life of 

somatostatin limits its use, as it must be 

given as acontinuos intravenous infusion. The 

new somatostatin analogue SMS 201-995 bas 

much looger half-life and can be administered 

subcutaneously. 

Mechanical bowel obstruction results in dis

tension, strangulation, vascular compromise 

and necrosis of intestine. Because SMS 201-

995 stimulates water and electrolyte absorbti

on and inhibits water secretion in the small 

bowel, we have studied its effects on intestinal 
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secretory disturbances in rats with complete 
small bowel obstruction. 

MATERIAL and METHODS 

Albino male rats 150-200 OT were used for ex

periuıeots. Animals were fasted for 24 h but 

were allowed free access to water. They were 

than intraperitoneally anesthetized with pen

tobarbital (50 mg/kg). Tbe laparatomy were 

made for construction of a 10 cm closed-loop of 
terminal ileum. The rats were randomised to 

receive SMS 100 mikrogr/kg (Sandoz Pharm 
Co) (n:10) subcutaneously or saline (n:10), 

twenty four bours after the start of the treat

ment tbe rats were killed, the bowel removed, 

the volume of the luminal ;eontents measured 

and analysed for electrolytes (Na, K, HCO3, 

CI), the loop weighed, and a portion of the 

loops examined bistologically. 

An observer who did not know to which treat
ment group the rats belonged calculated a 

gross pathologic score based on the presence 

or absence of bowel distention, edema, erythe
ma, cyanosis, adhesions, necrosis, perforation 

and free peritoneal nuid (O: normal score, 10:

maximal score). Luminal contents of the obs

tructed intestine were measured and aliquots 

saved for analysis of sodium and potassi um by 

autoanalyser. Samples of obstructed intestine 

were preserved in fornıalin, sectiooed and sta

ined with hematoxylin and eosin, aod exami

ned microscopically for the presence or absen

ce of innammatory infiltrates, bemorrhage 

and mucasal necrosis. Wi.th this criteria, a 

microscopic pathology score was assigned (O: 

normal score, 3: maximal score). 

Statistical analysis was performed utilizing 

student' s t-test for unpai red values . A p 

value of less tben 0.05 was considered sigııifi

cant. Throuqhout, the data is given as mean 

SEM. 

RESULTS 

SMS 201-995 teratment doid not changed on 
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Figure l : EITe<l ofSMS 201•995 on intestinal obstnıcti• 
on in closcd-loop ıınd proximal segmcnts in inlestinal Ju
nıinal voJumo 

luminal volume in the obstnıcted small intes• 
tine . Control and SMS 201-995 tt'eated gro
ups rats had a mean Junıinal volume of 2.69 ±
1.1 mi and 2.19±0.7 mi. (Figure 1). 

Luminal sodium concentration was unchan
ged in the treated and io the control groups. 
Mean luminal sodium outpunt in the closed 
loop segment was 136±2.3 mmol in the control 
group compared with 135.2±2.9 mmol in the 
treated group (Figure 2). 

SMS 201-995 treatment resulted with no sig
nifıcantly changi_og luminal potassium output 
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Figure 3: Lunıinal Potassium output in obslruct.ed rnt 
smııll inlcstinc with and without. Lreo.Lmont wilh SMS 
201-995.
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Figuro 2: Luminal sodium outpııt in obstru.et.cd rat. s:mall 
inteslinc with ond without. trcaıt.menf.. wit.h SMS 201-995. 

in the proximal obstructed in testine in compa
red to control. Ther were no signiticant diffe
rences luminal potassiu:m concentration in 
treated SMS 201-995 and control group rats 
(Figure 3). 

Luminal eh lorur coıncen tration was unchan
ged in the treated and in the control groups. 
Mean chlorur output in the closed - loop seg
ment was 83.1 ± 5.2 mmol in the control group 
compared with, 77.3 t 20.0 mmol in the trea
ted group {Figure 4). 

SMS 201-995 teratment d.id not changed on 
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Figure '1: Luminal chlorur outpul in ob...ılnıctcd rat small 
intestine with and without treatmonl with SMS 201-995. 
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Figure 5 : Luminal pH in obstructed rol small int..?ıiıine 
with ond wilhout lrealmonı wilh SMS 201-995. 

luıninal pH in the obstructed small intestine. 
Control and SMS 201-995 treated groups lumi
nal pH of 14.74 ± 0.9 and 13.64 ± 1.85 (Figure 
5). 

SMS 201-995 trf!atment also resulted with no 

dill'ferences in the loop weight of the obstruc
ted intesting compared to control. in the cont
rol rats had a mean t.he weight of 4.4 ± 0.9 gr, 
closed - loop segments in rats treated with 
SMS 201-995 had non of changes with mean of 
4.05 ± 0.4 gr (Figure 6). 

SMS 201-995 treatment also resulted with no 
differences in t,J:ıe gross appearance of the obs-
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Figu.re 7: Gross pallo1ogic $COro or obsll'\lcted intestfoe 
with and without SMS 201,.995 trcalmcnt. 
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Fipre 6: Loop weight of obıı;LrucLod int.estine wiLh an 
without. SMs 201•995 Lrealmont.. 

tructed intestine compared to control. Tn the 

control rats had a mean gross pathologic score 

of 2.67 ± 0.58. Closed - loop segments in rats 

treated with SMS 201-995 had non of changes 

with mean scores of2.27 ± 0.93 (Figure 7). 

At microscopic examination, ınicroscopic pat

hologic score was 2.16 ± 0.77 in SMS 201-995 

treated group. Extensive mucosal necrosis and 

intramural hemorrhage and inflaınmatory in

filtrates were seen in closed-loop segments, 

fındings the were seen in the control group. No 

signifıcant histopathologic changes were seen 

in the control groups (Figure 8). 
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Figure 8: Microseopic pathologie score from ilcu.m with 
clo�d-loop obırt.ruct.ion wilh and wilhout SMS 201-996 
lrealmcnl. 
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DISCUSSION 

In the face of unre-mitting mechanical obstnıc

tion, prog-resive intestinal distension lead to 

vascular compromise, ischemia and necrosis. 

At least three factors contribute to intestinal 

distension in this situation : 1- Accumulation 

of gastric, pancreatic and biliary secretions, 2-

Decreased absorption of water and sodiıım 

from the intestinal lume-n, and 3- Increased 

secretion of water and sodiıım into the lıımen 

of the distended segment. Some investigators 

described an in vivo model of ileal obstruction 

in dogs and rabbits 19.20. They found decrea

sed absobtion of water and sodium in the obs

tnıcted segments ıfollowed by increased secre

tion of water and sodium intraluminally as 
distension increased. These find i.ngs were con

firmed who produced temporary ileal obstruc

tion with balloons in humans with ileostomies 

21. A vicious cycle of decreased absorbtioo and

increased occurs in distended, obstnıcted ileal

segments.

Somatostatin • 14 (SMS-14) has been shown 

in vitro to increase water and electrolyte ab

sorption in rabbit ileum 17.22 and to inhibit 

water secretioo in rat jajunum 16. Additio

nally, nıımerous studies have demonstrated 

inhibiton of gastric, biliary and pancreatic sec

retion by SMS-1423. 

And also it was observed that somatostatin 

can aboHsh abnormal small-bowel secretion in 

humans even when secretion is not due to a 

circulating secretagogue as in total villous at

rophy 18 and since somatostatin delays small

bowel transit 24. It was reasonable to attempt 

treatment of the obstructed small-bowel seg

ments in rats with this peptide. 

These studies as well as several clinical re

ports 25,26 of control of secretory diarrhea by 

SMS-14. Because of SMS analogue have much 

longer half life and can be administered sub

cutaneously, , we used it in the management 
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of the intestinal secretory disturbances cau

sed by mechanical small • bowel obstruction. 

Although the results of literature, in our 

study, intestinal obstrııctioo in these rats led 

to marked distension, cyanosis and patchy 

necrosis, particularly in the closed loop seg

ments. These findings were not prevented by 

SMS 201-995 treatmeot, 24 h aft.er obstructi
on. In addition to the marked decreases in in

testioal luminal volume djd not seen us in tre

ated rat, significant reductions in sodium and 

potassiıım output were not present, implying 

inhibition of water, sodium and potassium 

secretion in the obstrııcted intestine by SMS 

analogue. 

There were many possible reason why such a 
results are surprising in preventive effect of 

SMS 201-995. 

it is clear that SMS 210-995 treatment can 

not correct the underlyfag pathology when 

complete mechanjcal small- bowel obstrııction 

eıcists. 

Whereas it was postulated that marked reduc

tion of diarrhea with SMS 210-995. The effect 
of analogue was due to two factors. First, so
matostatin prolongs intestinal transit time. 
This has been shown for native somatostatin 

24 and for the analogue (14.15). However, a 
delay in transit was not the onJy mecharusm 

involved and the somatostatin analogue pro

bably had a direct effect on mucosal secretion. 

Caused by circulating agents by reducing sec

retagogue release from endocrine tıımors (26-

31). The ischemia powerful vasoactive intesti

nal peptide (VIP) are released locally in the 

qut wall 22. Somatostatin may inhibit release 

of such agents and protect microcirculation fa

ilure and edema and hemorrhage in the bowel 
wall. 

Future studies will be designed to examine 
the protective effect of somatostatin analogue 

in small- bowel obstrııction. 



278 

KAYNAKLAR 

l. HOkfeldt. T
1 

Eföndit S, Heller�tröm C, Johans.c;on O, 
Luf\. R, Anmuı-a A ; CeUular lokalization of 50ma
t.ostatin in t.ındıjı:rinc-liko cells and neurons of tho 
rat with st>C:cial references to the Al�oll!. of tha 
pancreatic ıslet1; and t.o tha hypotalamus. Ada En
docrinol. }975. 80 (Suppl 200) : 5-41. 

2. 

s. 

Orti L, Dııetens D, Dub<>is .MP, Pufencr C; Evidence 
för lho O.celi ofUıo pancroas secreting somnııtosta•
tin. Horm Motab Rcs. 1975, 7: 400-402. 

Polak JM, Gıimolius L, Poan;o AGE, Bloom SR,
Aıimura A; Growtb • Honnono release, inhihiting 
hormone in gastrointestinal and panc:realic D c.cıtı. . 
Lo.ncet . 1975. l : 1220-1221. 

4, Lufl. R- ofondic S, Bökfoldt T,  Johonsson O- Arimu
ra A; lmmnohistochomical cvidcnce for thc loc3Hıa
tion of somııtostatin•lik� immunoronctivitiy in a cell 
population or t.bc pıncreatic islets. Mod Biol. 1974. 
52(6) : 428-430. 

5. Duboiı; MP ; lmmunoreactive somat.o1>talin is pre•
senl in diı.cret� et.ılhı of the cndocrino panı:N&-'. 
Rroc Nall Acad Sci USA.1975. 72: LS40-IS43. 

6. Pellotior G, Lo<lerc R, Mmura A, Schally AV; lm
munohiı-tochemical lon.caliı3tion or somatostatin in 
the rnt pancroas. J Hist<ıchom Cyt<ıclıom. 1975. 23: 
699-701.

7. HökfeldL T, Elfvin LG, Eldo E, Schultıborg M, Lufl.
R$ Occun-ence or somat.oslalin°1ike immunoreacti• 
vily in s.omc_ �rferal sy:mp�thelic noraddenergic: mı• 
urons. Proc NTl Acad Sci USA. 1977. 74: 3587-S59L 

8. Bökr.ldl T, Johansson A, L jungdal A, Lundborg 
JM, SchulLıherg M; Peptidergic ncuros. Nalurc. 
1980. 284 : 515.521. 

9. Uvnru;.Wallenı;toin K, Efondie S, Lu.f\. R; Tho OC· 
C\lJTNJncc oıf somatostatin•like immunor't'ac:livit.y in 
lhe \'agal nerves.. AcLa Physiol Scand. 1978. 103 O
907-908.

10. Arimura A, Solo H, Dupont A, Nishi N, Schally AV; 
Somo.logtot.in : Ahund�noe of immonore.ıctive hor• 
mono in mı slom..ııı:h ıı nd p:ıncrcas. S<:ionce. 1�75. 
189: 1007-1009 

11. l<ronhcim S, Berclowil:z M, Pimstono BC; A radio• 
imnnınasuy for growLb honnone release-inhıhiting 
bonnonc : n1cthod ond quonwt:ıtlvo tissue di.:;:lıihu• 
luon. Clin Endocıinol. 1976. 5 :  619-639. 

12. Alumets J, Sundlcr F, Hakan son R� Oi1>Lribul.İon. 
ontogeny and ullra�tn.ıcluro or somalostatin immu• 
noreoctive celi� in the pnnı:reBS and gul. CoUI Tiıt� 
Res. 1977. 185: 465-469. 

13. Omısbce HS 111, Koohlor SL, Tlcfoı-d GI; Som•lAı••
tolin inhihits motilin • inducod intcrdigostiv� cont,.. 
rnctllo ru:livity in th• d.og. Dig Di,I. 1978 .. 23: 781· 
788. 

14. Efendic S, Mau.ssson O� EN'cc.t. of somatoı.t..ıt.in on
inle•tinal motility. Aclo Rdiol (Diagn). 1978.19: 
348-352.

15. Johansson C, Efondic: S, Wiscn O, Uvnas
W;ı,llensten S, Viı:tor A.,. Weiner E; Efft.-c"- of shor• 
time somalostatin infusion on the gıu;tıic and inle::.. 
tinıı) propuhdon in bu.ml)tıs. Sc-and J G:ıslrocot.erol. 
1978. 13: 481-483.

KAPICIOĞLU ve Ark. 

16. Oha.rmMLhaphom K, Shorv-in RS, Dobbin.s JW; &,.
mııl�tatin inhibiL,; fluid secrction in tho _raı jeju•
mım. CaıJtl"OentereoJog •. 1980. 78: 1554•1558. 

17. DhannHthaphorn K, Dindor HJ, Dohhins JM; &.
mau:ıstatin ıtimulateı;sodium and chJoıide abı.oplİ•
on in the rabbit wowunum. Gutroontcrolog, 1980.
78: 15:;�. l !\65. 

18. 

19. 

KNws GJ ; Pcptidcrgic conb'ol of inlcstinal .sccroti• 
on•sludi\:S in man. Io : Bloom SR, Polak: JM cds. 
GuL huı-mono,. 2.Ad. od. Edinburg ; Churchill Li
vingwtno. 1981. 516-520. 

Shields R; Thc absorblion and soc:relion of Ouid and
clecrolytcs by tho obstrucled bowol. Br J Surg. 
1965.520774-779. 

20. Mulvihill S, Papp .. TN, Fonkalsnıd GIY, Debas T:
Thc orfccL or ısomat.ostat.in on cxpctimcnt.al. intesti• 
nnl obstıvction. Arı,n Su,rg. 1988.207: Hl9•174. 

21. IVıight HK, O' Bıien JJ, Tilson MD; \Vator absopti
on in cxperimcnto.1 c]oged segment obRtrı.ıction of 
the ileurn in man. Am J Surg. 1971.121: 96-99. 

22. Guıındolini S, Kachur şJF, Sınith PL, et •I; in vitro
eITects of şomatostatin on ion trnns-port. in rabbit in
lestinc. am J Physiol. 1980.238: G67-G74. 

23. Arnold R, Lankicsh PG; Somat.oslalin and Lho gutro
inwstinal lrucl., Clln Gastroontorol. 1980.9: 733-753. 

24. Krcws GJ : Errcct or gomatoslatin and atropine in•
fusion an inte.ı;tinal transiL Lime and fructoıce absop• 
tion in thc perfuMd human jojunum. Diahot..os. 
1984.SS: 548-551, 

25, Mulvihill SJ, P•ssoro E Jr, Oehas HT, Yamada T; 
Sovcro dfarrhca following c:olonic . pseudo• 
obsMıu:tion : t�-o.tmcnL with somatostot.in. N Engl J 
Mcd. 1984.310: 467-468. 

26. �!aton PN, O' Doıisio Tın. Bowe BA, el ol; EfTect of 
a long•acting !Wmatoı-ıtatin anı:ıloguo (SMS 201-995) 
in 4pıa.ticnl with pancnnı.tic cholera. N EngJ J Med. 
1985.3 l2: 17-21.

27. D•vls GR, Camp RC, Roskin P, Krcjs GJ : E/Tcct ogf 
ı.omatoı.t:.ıtin infm;uon on jojunal wator ond olect• 
l'Olyt.e trnnRport in a paticmt with ı.ecrct.ory d1a1T• 
hea duo Lo ma1ignant carcinoid syndrome. Gastroe• 
newrology. 1980.78: 346-349. 

28. Kwj� GJ : Effccı or som-1,tost.atin infusion VfP.
induccd tl-an�poıt changoı::ı in tho human jcjunum. 
poplides (Faycltevillo). 1984.5: 271,276. 

29. Dho.rmsı:ıthaphorn K. Sherwin Rı., Cat..aland S, 
Jarro B, Dobbhin.s J; SomatosLotln inhihits diıın·hea 
in tho c:arcinoid ı.yndromo. Ann lntom Mcd. 1960. 
92:68-69.

30. Rus-kone A, Rcno E, Chayviallc JA uı o.1 ; Effett of 
somntostatin on dian-hoa and on şmall intestino) 
w,,tcr and clcttrolyte transport ln a paticnt wiLh 
pa.ntre3LİC cholcra. Dig Dis Sci. 1982. 270 459-465. 

Si. Sanlongolo IVC, O' Doıisio TM- Kim JG, S.vcıino 
G, Krcjs GJ; Poncreatic cholera syndnm1e; Effect of 
a synıhctic somatostatin analog on intestinal wt1ter 
ond ion transport.. Arın lnlom Mcd. 1985. 103: 363• 
367. 

Gast:roentcroloji 


