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Abstract

An acute enteritis with severe diarrhea is an important as well as an interesting
disease for pathology.

At first we reported the characteristic pathological changes, which are found in the
intestinal wall of El tor cholera patients and cholera nostras caused by Salmonella ty-
phimurijum, and then discussed the mechanism of severe diarrhea.
1> Pathological changes which are found in the intestinal wall of an acute enteritis

characterized by severe diarrhea such as El tor cholera and cholera nostras is

revealed histologically to an acute enteritis accompanied with blunting, shortening and

fusing of intestinal villi.

2) It was proved histometrically and experimentally that shortening, blunting and fusing
of intestinal villi are not characteristic of chronic pathologic process as seen in sprue-
like syndrome, but they appear also in an acute enteritis accompanied with severe
diarrhea.

3) Surface area of the intestine of cholera patient is quantitatively reduced untill 1/2-
1/4 of a normal case due to shortening, blunting and fusing of intestinal villi.
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4) There werza large amount of amylase, lipase and tryptic activity in many cases of

cholera stool. This observation suggested that large quantity of liquid must be derived

from digestive apparatus in upper abdomen.
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THIARE D RS R 2 PR ORBIEREEN 8D O
KD &5 EREDEE 2T 2 SRR LR T
MZELDOABBEREN, HERMCEELFEIRTH ST
FIOFEABIZDOFRIHIZ OB L AICIN S HEEICA
HIBROBFE L D & LI D pRisn, S OBkE
AEE LU ORBIEEZNTIEE 2T LT 23505
THLAETHBRIITH &V S SEEED THOR
TEAFIAB T A B THEL IS RICL S EE X
SNB. L UREFEAHE T 3HICE > T ORE
ZBRTIBETES LTHEXESBRINRZRSR
DREBEESS 2. Mb—D2RABTHBRDOAK
PEEFID D0, U RIEQBZ ZHT 2 BERTHR
ZALAZ T RFTOEAGRBE AL & U JERE Y B
FERNETH S, MhD—D2DAITIHL BT 5 b %
T/ NEHEIE DR A EIC ARS8 2N ETH .

Foxld AKEER T oL 53 OEEIC K  Manila
i Saint Lazaro e T Cholera $iE iE I ENCHE
HT BN, MRS OHREAREIRIR A
AFT B EM TR DTHEICE T 2 KRR AN
U, BUTHIBRICAS N2 IGRERZE & F#I & D
S DONWTHREAMA, T ISR EREREL
72U,

I SHTHERXROARHBRAICRT
a) El Tor Cholera :

REDOTHAM BB ROERF L LT El Tor
Cholera DB S 5. HIRT BREFITIISTERS
Table 1.

Autopsy Cases

Number| Age Sex D%ﬁgi%gl()f posmortem
of Case |(yrs.) Course (hours)

1 i 20 e 10 hours | 1.50

2 45 [ 5-6 hours 1.10

3 6 3 10 hours 1.35

4 2 Il 6 hours 1.00

5 6 Q 5-6 hours ‘ 4.00

6 2 & 7 days 1.40

19684F B Manilaffj Saint Lazaor jiB5 T4 & &R
ICEIB I NI BITER L IKRT WL Case 6 2 RS THER
SR T Z B AT ORGE T A E OMREE DRk, Shock
WEEZRE LT L., fE4E OmE, KT,

WRIEE, BARERFHETH S, L LIEBES,
I, FREBETTERCIAnMBRONS 2 &
b5 5. NG — I ERE, tonus 3%k L, 55D
TR Ao, BERES, Lr»L AR
oS L BEBRSNG, BNKIZIRE rice
water TNGFYBMOKBICRSNS C EE .,
Z DEBINTELDZE LW/NEyA 4. formalin [F5E

L7t ERBAM B TILREISE 3 5 & Kerckring #2
EFIC U 78 - Th O (Figl—A), % TR
ml, —A—AKF- S ORPILTHEINIWESL L
BIEL D, IEEL T2 5D RONS, HhiE
HMTI RGOS L, BT IR I R A
5 EmE. (Fig. 1—-B)

MBEFIIC bME O, JOkME, BREBRONS.
i ERR—RICRELL, REZGORES RSN, M
T EIC I3 2N S s D FAR (L 2 - T B 28
LRz OOMEBRE IR LN, HEEE
BITIZAPNER, WREER RO A BLGER DR B3 T & A
ICFENREDONS. IRE—EORIIENL, i
SN A REMTHOBII EFEIZHLEVETEH 5. (Fig.
2).

T ORISR RISBRBE KT Lb—BIcRon 3
DT NN FEBICEZ ICHENE L85
BTh s, XFIEREHITRTE LEWTIIA—X
HOIGETHREITNRT LHHFIEAN > T B0
TiZ78 <, Kerckring JpDEH T, RmIic il
M DKM, EEREORIERELY I B ORER
BiEBOERZRL T, (Fig. 3)

b) Salmonella typhimurium |z 1] 2 B8 T HIE:

AN WIEE O — A 28 I 5B 37 BnASE e 7
(TSN ERITH 5. BEZUNGRHAE kgD
B, mEOTHAEF & L CARE, Ht69%, I &HQ
11.8g/dl &5 Cholera &4 ARk BLKAEIR &
SL, RIERN I B¥EOET Shock JRETHL,
FEH505 T ik, EEFEEAT R Oth S I O/ME R K
UKRBR, @MEDORHEEK, @RMEDHK@®LE
DEDIEK, @2ITKICHNOHEDHKSE El Tor
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Cholera DH&HTR EEL CHPL TS,

/IM&% formalin [FE B IEREABM TILKEE TS
& Kerckring Fplid 54 <, HEZRmOMMIE S
FTHER—RRIOEERIZE D, LdE L, WREBEHEALD
flicEE b Hoh, TEREDHZ —ImMICHO 2R
HBIzRAZ L, (Fig 4 HEANICIBEOER, 20k
b, MESHHESN, BEROERIE L, HEREOH
fR i RO TR, B R oYY, RIER OB,
%% El Tor Cholera R§ZSIZHINIL 728233
St NI ERES O LR ORERE, fid
MEREEFICH A BHHIRENL DS N -
7. (Fig 5)

PIERBOTNHEZMNES BVEEEOBZE LIz D
OB LR B ED S M A Z D S BT
HEhRohBRo R E LT ERoREERR
SN A EROHEERZEIRED SNV LT
WED N, HIRMCRCESD 8855515,

Virchow [ Cholerad k D NFHIZM LI¥ % T
%5 Mg O IMICH 2 EE DN T X 72533k« DIEF]
TIREEHENDA B EEORBERE AL RSB,
XEiE @ Cholera /NEEMRDHET S FEDHR R
DIENSENTERY, FTHRHEOSHHS b KBOMETRE
RHORMBRTEINTOS. LESEREDOTHIZ
EIOOHRTHIOTHAD 0 b SprueSia i)
ik OIGA B OFT R & O/NSSEOEY, EE%5E
MRS RITHFEEPRETH 5 LEDLNHL T 548 El Tor
Cholere <> SEHEI: T HIE D IHNE AT Z DER7SIEZE 7S
HBILTHWAEDTHAH»? LITFC O BRI AL
B~ BT L i 2 ke B

T REFERICRT

ONB DK BT DN T
— IR OB E L L TRIBIZNTIHHN S &

B3
r

D 3
O EPBENTO AP ORI BRIz X 5 &/NGITNT
KRB RS OB RS E LN EFEL SN DI
27 st TTIIALMEL TV ARk« b EH
DA DR S /NEDIRD BEUZ F R AL TH 5
DT EHER T RICE 7. £ T TRKBEUDND
ISR OEFRAERT N ER, KA, Al Sols
and F. Ponz OFHEICEUEANT ——EQRI DN
WA R R TR L, R L7

K EXRTI/NGHEIOFEICEN RS N, XN,
KIGDE X & 10515 - T % (Table 2), H#T
ICHBONEMERMARE I PEHERBRASRD S T
EMUCRIENMAR TIZIERICBRSBEIELTHNE., 2D
Bl oM FinT 3 E. Kokas and G. Lanclry
METICIEER LT 2B TRIBHEDORUHIZ A S
SNIVBRTIZEH D SN B &0 D A FEEN AT
HOERALSHL25DTEROMEEILNS.
- TR O K BECRBROREZ L RT 7 5 5
T OEEEER I MRE RIS 0,

Za

H
L LR D/NG & RIS DK IR & e85 5 2 &
BHELZINTH A

F 21T Ao AL 5 RRICELAT ISR 24 D QR HEBIPER I
INBD AT LEFELSRRT 4~ 5145, RTH
1 DEAR LTS, BIHKSRIGCE U TR/NES
BRI L DRERBEAHE TWDE EFALD.
Z DIEFEAE HICAITEB T 2 DT MR 0RED
Ky, MEENICER/EM AL B ZRABERICNT
BRI U A2 7R ERIR IR 1970 & SIRAICH T B
UERSRONZEDEEELTENTHAD.

O TN#Ah O LERREICONT :

R SR OB OHEH L ERE 15 UKL ESR
DI 5 WX N 2B TS DXL TH ik
BN EERNICEINT 5 0EEH 5. HE-> TR O
X MOBITESHEEINS.

Table 2. Rate Absorption of Normal Saline from Small Bowel and Large Bowel
of Rabbit and Dog
Small Bowel Large Bowel
Length cm cc/em/h ‘ cc/h Length cm ; cc/ecm/h ‘ cc/h
Rabbit I 311 0.136 ‘ 41 \‘ 134 1
2kg ; |
Rabbit T 276 0.124 ‘ 34 ; 144 : 0. 063 ‘ 9
7" H |
Dog 143 ‘ 1.74 260 } 17.5 | 1.52 ! 26.6
6kg | | ! ‘

cc/ecm/h: Absorption Volume in One Hour per Cm.

cc/h: Absorption Volume in One Hour
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Intensity of diarrhea=Volume of diarrheal fluid Table 3
= (Volume of digestive fluid+ Volume Grade of Diarrhea

of water intake)—
(Volume of reabsorped fluid)

S MR R T RS ORLIERSEFTHTO
RO ¥R NRORER T WL DR EFHIK O
BEDOPRPVTIRESINE D EELTRN. X L
S¥ El Tor Cholera % K& THIFEA 5 QMR
TIRIHLEDBEI G W EB I DE T & S A
FHEZODEEZ D RS, (Table 3)

FEDHCI DBENS WD B 5 HEMERETT 5T
JH{biwgHhic Amylase, Proteinase, Lipase 2541,
BERPBEICEET 2 2Er2ERT 5 EMBRELH
HigHEEEZ LD, £CTI9684EE Saint Lazaro

i

Secretion of digestive juice 'Reabsorption of intestinal wall

increasing diz(l:;r)hea decreasing
remarkably
diarrhea diarrhea
(+ (+)
decreasing - - decreasing
d"(’ir)he“ slightly

RBE T & u7e El Tor Cholera SB# @ F&i{E @
Amylase, Proteinase, LipaseDfilig %17 ~7. Hlb
ABERE DM N —T I 8] 28k X BRI TH
72, EBRIcT 2ERBEA L TRRELICAKL,

Table 4—1 Amylase, Proteinase and Lipase of Cholera Stool
No. of ‘ Total Volume Amylase Proteinase Lipase
Cases of Stool(ml) (u/ml) (u/ml) (u/ml)
N 872 6,000 40 16 10.5
g 10 8,000 10 8
o 13 7,900 20 8 7.4
3 14 5,500 0 0 1.3
ks 15-S-1 6,700 : 10 2 11.3
S 16-S-1 } 10 4 4.0
! —_
882 25, 200 5 ; 5
5 9 23, 000 ‘ 20 2
3 12 23,000 ‘ 40 2 13.4
g 32,100 ‘ 0 1
z 32,115 22,900 ‘ 20 8
@ 17-g-1 17, 200 ‘ 5 2 7.7
Table 4—2  Enzymes of Cholera Stool During B RKS % 538 Ltz %% Amylase |3 Wohlgemuth-
the First 4 Hours after Admission Baumannj), Proteinase {3 Gross-Fuld-Michaelis
;;;f Enzymcs} Hours % I;ipase B phOtoinetrical DHETRAE LK. &
Cases| (u/mD) ", 1 l ) l 3 | 4 DK Table 4 ITRL 7.
* ‘ ‘ WHIL4, 321000 2 BIARBREOTH & EIZERN
Amylase | 10| 80 | 160 | rice-water BEHARETRL, BELAHRIE Zho7e.
R S IS g HEILA, ANOERERERLS, BRIHHOGE S
I — LTHY, HIEBRRIAEAENTOEO S, Y
Amylase | 10 | 10 BRETH-1o. T DICKES OEFITERICHILEESR
61 |Proteinasel 4 | 4 PERICRD SN € &3 FRES LML E DD
Lipase | 41 69 L BWShTOBMILEASBICAA TN B T &R
Amylase 5 | 20 | 5 | 5 [10 LT3 E#%%5N%. Greenough Ouifftd c OF
17 |Protenase) 2 [ 4 | 0 |2 | 4 WEZIET 5 b DTRIEFABRICHD b AR
Hpase | RTA0S SS9 T e I ORI E L 5 € EhTS




FRINNE LS BNEEZ NI,
OWEBEDEFICHT ¢
F—EBEGE T2 PROEXMERYESRETH 2

BAEES/NIW, - T El Tor Cholera (L

FHEIFEICHON L TRS W2 @i su dORb L 72 # B

ME OEFHEICHELEONFRRIEL L LTS

HOLIDN D, T THEEIDDIDNED B,

SURME U 7o B E T HIRE 1) & 1% B/ NGB DT,

FEB L TR R A0, M4 el

L.

115 5 plF—E & Ok U 2 1ED, KU %
100K L, ZORERBORESAHEL, <iic
lmm QIFAFET 5 & LI D MEO KR A 106dF
WEINT 2.2 ED5HR, T ORMAMENT 5 E5HME
OFEERAME NS, Table 52z Ok LTI
U7z B3 OMFE20AK & BRI T FIE OB AR OF H
B histogramm JEXTEDL LI SDTH D, 757
FEROFIERFEEORME A 100244 L2 T R+
DO Z L OB S RO —F NN IBALTHAT 2 1t

TOEKREEEAZ 100ELTROLETHS.
E%Mfémﬁs—lmE%chnéﬁmﬁ%ﬁ
WEOEMBICENSONEME S — 2 DANRTRS
méﬁméé&mumﬁm%bmﬁmﬁﬁéﬁﬁwm
T« DRSOWMELRON D, —RINCEEHT
RBHEEOLRIAIICHLEN TS 5. BB NFHE
TRBEOLIIIEFITEL, HEOEMEICHT 25
7%, HE0ELLL, LUALHBIGIOW S OMRE L
o T D, WROKHKIZDL EBIEF DEHEY
EEPICHD L TN B ERBIEHINARETH S

T ORICIRPUEIRE DB BTG B OBEDS b
i&%ﬁ EEINTL 22 &b ASICHMIND.

EBRATAEOHWEOES I IEF DR EY: & D
L PREDE DUAZSICH) 2 51T > TE Y, HKED
/IR EE O ONT EF OVSRICEAD LTk,
(Table 6)

NS OFFEATRGE X D ERMETREOMBIZ T B

BEA S BRICERIREE LT 23D EEbh,
WROWEER b AFEINTEY, BCxd 2

Table §5-1 Histogramm of Superficial Area and Thickness of Villus of Normal Case
and the Case of Cholera Nostras
2000+
!
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J
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MEDTFRINI BN DRET I BPUARE DD & ki L
CEFLTOWE bDEHEINS. > TINOM
BOERIT/NEHRT OB BIED & HBRENZE LD
WREZNERBEATR O EEZOND.

T ORRISRRTED KRG, HRIRML, B HEO RS
Wik @ CHRIC kB & tropical sprue, mnontropical
sprue, malnutrition J4Z mal-absorption %% 4
IR B DRI A 5 N D FERINITRZE SRS h Ty
5. = DR OB EETHIEREZ LTS 2
V7 BEONEERMERC NS OB RO D &
WO A SEBHBREO SBEB TFENRTO S, X
Cholera BHICZ DIZIHREMRONABHE LTH
FPERRE B L, R EmELH LTS
DEEBNOGN TS,

O/NEWFE DR, HURME, BEITRL TR EE R

IR R D9

a) NEMCE DRI, HRIETTHIA & 7o 32 PG
BICEHMNIDRATH 5 L35 EThOELDR
SN BBEECTII MR NI RA S 80 DAL EAET

Table 5-2

S A LE B —Ee AN ER

LEEDbNG. o THIREERICSHABENED
1S IERZE DE R A S0, B8 ER S HEEEG R OB fR
KOD3AMBAL, BERESICEARAONL DL
FAOND. £ CTHERERFZAE L7 &F—0DIE

FlERCHEORS EHED EREORIZHIEL,
MEDHEE A2 C &I DR SHMITHER AR &
i L F g OBE OE N EE LT A,

BT — 1 IER OME20AR & BRI T REDRE2L
REZHR LIS DT H 2050 & A4S EEDEAR
SRVIEDNTORVNEIL vy FENIKTH 2.
Nl & DHED > BIHIR, BIRD & OHE—AREFER
it L, ZUPICRY 28EOES L LKBOE
SOMEE R LTH S & (Table 7-2)013 V45D
LEEZ AT 5 ERIC I —E L TR L T 3 T &h0H
L. LiE2 20FEL D BT OMBEEAREICIIY
D&, {UNFRHOMHEMORTRL L, BIERE
ICHR T BIRERGFIUELIE P12 EEAZH5TH D
- TR THIERIC RS h B/NEHT ORIfE, 40k
L3 LB A (b E RIMIVER L, BLARA

Histogramm of Superficial Area and Thickness of Villus of Normal Case

and the Case of Cholera Nostras
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Relation between Villus Height and Crypt Height and It's Ratio, of

the Normal Case and the Case of Cholera nostras

Table §
8 ° °
L4 ~
& o.$. ® Normal Case
* o Cholera nostras
61 s
=
%ﬁ 5-. ..
B 2
= °
9 4
=
3t
o Qo
of
2 ®Sog
= o °°
s o
14
0 + t : : +
1 2 3 4 5

mm —————— Crypt Height ( C)

PHEZETHELEINDIEEZTRIZSITH A,

DYIEDEAIC DN T  #EDEH & —HIC I 238
HoNDENTHEORFEREZIET &85 Likici
E@%mﬁi’%{rjﬂ/‘]*§ﬁ' BINEEEZOND. CORE
%MA@%%*@% EIERE DR D D EENT

VBAMMEOEY, fiktEkicAShsc L&A
'f&ﬁ%?éﬂjlﬁ@“%%b’f IR ESR, HREDE
BRIATERS 285 RV a2 In & 7c.

TR 300~ 400grigFoA vy, 1 iR B s v 74—
B 2T, BEEL, s AT Salmonella
typhimurium @ 3 x 108 {HAEHIEA L, [DUA#RE
FNCHERAZ B L, BZEveBs L. BRER,
(105 & 0 BB AL, BRI L.
HfE U7 B OB HERS & & 5 & IR %1 2R RS T BB
IRZEIBNGS L ecril08 4 &0 - TH Y, 18MH LIk
TR 105 8&8ML T, RICHEIBNBOR
BIRELENL O, SR8 TRERA I

7_ L ]
L ]
[ ]
61 H
[
L ]
H
5-- [ ]
— & 1.62741.16
[ ]
H
4_- *
$
L ]
3....
2..-
17 0 (.89 0.2
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H
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Normal Case Cholera nostras
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¢ DR KR D BHREIC 2 ERI A 2 D/ G

Hi R ﬁﬁwvémﬁ%®MaﬁE5Kﬁ£T%Ct
123k 2 DA LTS EHAED.
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THIBATHRBICER SN D2 O THREBIICH
BT H 5 ED SRSRORCKO RIS D405
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Table 7—1
Relation between the height and the length of epithelium lining of villi of small intestine

3001
® normal case

200 o cholera nostras

100+
« »
£ 50t
B
k) 30T
E
~ o

20+
£
£
10 L 1 : Il 1 '} 1 ; : = Il : ' L :
0 5 10 20 30 50 100
mm —m—m——>
height of villus
# "
1)Cholera, FRUTFAES KEO FHAME YA  ROAZNTER CAMKES LTHRS N AHET
526 DBHC RO N LI/ NBHE ORI, BUR1L, & B2 EMREhk.
BEEE OB ROFBRERL T, DTRHEICIRKEDH(LERBEENTE D, LK

D D/NEME DM, TRIb, BEIKD/NED WHLER DS OMLIAREI S WO THEMNS ZZ S,
BRI E L D LT 5 C &M EHRISEmIC

AERI St X T ORISZEACIZARE O UHRIE D) 2 & KT AR DITEIC LK OB S EBYZ B 7o AT
L, KD B~ OHEOMBHEMEMTEL TS b FEIREBIY, /NEZIRA I U, RICTR, =Hl
DLEEZONB. B IR RER IR L E T

3) T DMBDRNE, ML, WE MR, W Z OEFIIH4E O RLIYRF LR NT AR Y

NEBRINEVER 2 DR & o U T EIS 21 D A4 vav [RMTHER ] TRELK.
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Table 7—2 Relation between the height and length of epithelium lining of villi of small intestine
300+ Normal case
® leaf shaped villus
o finger like villus
200
Cholera nostras
M leaf shaped villus
g finger like villus
100+
L
£ s0+¢
=
g 40+
=
e
= 30T
[=9
<
K
T | 20+
£
£
£
10 1 } O T T W |

10

mm —————» height of villus
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(A) Fig. 1 Jejunal mucosal surface of El tor cholera of 20 years old female with dissecting (€5))]
microscope. Note more thinner Kerckring's valves and flatter mucosal surface

and the villi are swollen and monotonously shortered.

(€.} Fig. 2. Histology of jejunal mucosa of the case shown in Fig.1.. The villi are blunted (B)
and fused. The intestinal epithelium is intact. The height of villi is decreased and
the depth of crypt is increased. In the lamina propria, there are moderate inflam-
matory cellular infiltration. A. 100x and B. 400x
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Fig. 3. Cellularity and edema of the lamina propria and blunting
of villi at the tip of Kerckring’s valve is more intensive
than the bottom. 40x

) | ®

Fig. 4. Jejunal mucosal surface of cholera nostras of a 57 years old male with dissecting
microscope. Kerckring's valve are markedly thin and the mucosal surface is so
flat as shown in Fig. 1.-A. The villi are swollen and monotonously shortened.
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The villi showed

(A Fig. 5. Histological views of the same specimen shown in Fig. 4.
marked shortening and fusing with a response and inflammatory cellular infilt-
ration in the lamina propria. The depth of crypt is increased.

A. 100x and B.400x

Fig. 6. Jejunal mucosa of a guinea pig, which was sacrified 24 th hour after challenge
with Salmonella typhimurium. The villi are widened and fused with an infla-
mmatory cellular infiltration in the lamina propria. 250x

(B





