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Studies on Ancylostomiasis

1. Clinical Symptomatclogy, Effects of Drugs, especially of Iron Compounds, with

Relation to the Severity of Artificial Infection

Munho Lee, Dong Jip Kim, and Jang Kyu Lee, M.

Department of Internal Medicine

Byong Sul See, M.I.
Department of Parasitology

College of Medicine, Seoui National University

This study was aimed; f{irstly to observe various clinical symptomatclogy with relation io the num-
ter of Ancylostoma duodenale lzrvae orally given to the human beings, secondly to evaluate the
effects of some drugs like steroid hormores, antihistaminics and antitussives, and, thirdly to study the
inflaences of some iron compounds in prevention and treatment of anemia of such origin.

Ten healthy volunteers free from the previous history of hookworm infection were divided into 4
groups, to whom various numbers of actively moving filariform Ancylostema duodenale larvae were
orelly given; 500 to 4 cases, 250 to 3 cases and 100 to 3 cases.

Following were the results:

1. Clinical symptomatolegy

1. The most frequently encountered symptoms and signs were general malaise, ccugh and hoar-
seness. The tracheal itching and pain, low back pain, arthralgia, sputum and salivation, acid belching,
loss of appetite, abdominal pzin and vomiting were also noted.

a

2. If the larger nuinber of the larvae was given, the clinical symtomatology was more severe.

This study in part was supported by the research grants from IAEA(Contract 249/08,249/81/0B and 249 R2/0B).
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3. Prednisolone medication caused some improvement of such symptomatology, while the antihista-

minics and antitussives like codeine or ephedrine were ineffective.

4. In volunteers whose nutritional conditions were rather poor appeared to show more severe

symptomatology.

2. Effects of iron compounds

1. The oral administration of ferrous fumarate induced a slight increase of serum iron levels in

the initial stage of the infection, then a decrease from 15~20 days later and a recovery after 2 months.

2. The intravenous administration of saccharated ferric oxide induced a steady upkeep of the

serum iron levels.

3. The hemoglobin contents also showed the upkeeps after either the oral or intravenous administ-

ration of the iron compounds.

4, The iron compounds, therefore, are considered to have the preventive as well as the therapeutic

effects on hookworm anemia, which may strongly suggest that hookworm anemia is essentially the

iron deficiency type.

3. Hematological changes

1. The severity of hookworm anemia generally correlated with the number of larvae given.

2. The moderate leucocytosis was observed in all cases regardless of the numkber of larvae given,

which reached to a peak in 25~35 days.

3. Eosinophilia was observed in all cases, but was more severe in cases given larger number of

larvae, which was slightly less evident after the medication of prednisolore.

4. Red cell survival time

The red cell survival time determined by * Cr was generally in the normal ranges except for

the severe anemia patients.

Ackuowledgements:

The authors express deep gratitude for the suggestions and encouragements given by Dr. H. Vetter, Dr. J.LE. Varela, &

" Dr. E.H. Belcher. Section of Medicine, .A.E.A. (Vienna)

W

#he] ABRNERS iy g oS 1 K
B Efgel Wl Bpe e He ERBHEL 2 BREH
me BHS T AP BRESKE HHEHA <t
FEBT Ao AT 7t vk

e o] & BB A REFRE BRAREEE E
FEsHA iEiEete) L RPEARS BUE AL a9 94
o3 = [Fv]Y] #H (Ancylostoma duodenale, LI F Ad
2 BEED sk Tolel®lol % H (Necator americanus LLF
Na 2 MgEl)-& HEEZHET BHE Ao 2 RIS

g5l A& BIEEs Eoshuedl #Bhol gglvh LHhHE-®
[ Al o el (28 o8] FERS BB
9 RGBSl BARE BIEY T ARERel BR HIYERLDA6SIS
s ol o JIEMA Al AY LT Aol XA
b, ik Aime KB §8sle] Gordon,*® Chernin,3?
Quattrochi and Russo,’® Kennedy®® 55-& $h sl B
FEFRZRA M Aold 2ok FET WA ddx

&g = Carr,*® Yamasaki and Sarata,’ Crowley®® 2%

R0
i

L EEY FMfCE siekx st

22 ol 28 KES-E EER miigst Qg
MY AelA BHE SRR ANEES BE
32l = &eket.

Roche®”, Foy® Layrisse®®, Tasker!® %2 H4iiEME
(rEFE “Cr & FIAstd MMBREHY BFHOES
PES L Bkl & el gAAAY =& BASE
AL WISt o] SuElE BEEHAme ML E
Ty F#E sl "Acka d4d.

a2 ol % gadiel MR BERTHAMS REEE
of FHete s B HmEAT Ak

e = g0 A BERE 10 flolAl Ad 731 150
ulel E 44 moiggEste] o Bk i P d9 &
RS BERste W& gd. APRAAE Ad
Fhe CE 293 Rofms & #Hus #hfs
wel) B2 ERERY BEREES HRBRS AIEK
B3 EE, ifihistamine B, HEI% EH PEE AN
S S ROBHURE, HRFRR AmY BE Y &
sREEste] BIG, WEEe Ry Amel % g
HBERY TIEMRT oeln ROkEGSS AEs 2



—M. Lee, et z2l.: Studies on Ancylostomiasis— 143

1. RBHR

SRR ABERERHRE Fhdl Bl &
s B de 21 e 47 AR S RS T 104

8 HEEESolg o] RS By, B4 9 HiEWD
BEolgch
FRBATT Bkl AA EEaTAEKS EHY

Szl (T R Jk Y Rl FAER TR
WEZ 7 9 B ol BEEER $R%E FER
3 HHEe] e HEEA HBHBIF 10 BETS) bephe-
nium hydroxynaphoate(Alcopar) & FHslE & &F
RBRRER Shglw BiEel ebde AR mE k=
5%“" 33 EHUY (superinfection) S HE}r] Bt HEE)

T AHE HAL 4§ HHD BEE A9

2. FREAEE

LEAE BANE BAAS o g B
15~20 mg 9] chlorpromazine & FHREHT # AL
R FLBBREANA & AdFRSY ek Kksty
I HE Bl BREE 0)E 3HoE Uy
% 1% 40l A& 500 0te], 28 3 FlolAl = 250 v

. B3 3flAl= 10002l A% 418, 37H, 3
itﬁ 4] gelatine capsule o} 2o} 300~500mle = BT
At I~ FEE S BEES gt

3. REFHE

HRAEANA _EiT wks} Fe) AdfFRe #EEY XA
8 Ak =& #EEE e e 2 HES B
B == HEE o

1. ERERAEMRS| BRIMREE : (Frhife 58 ulsle
FEEREER B 2SR BE, I, HEE B
55@“3’1 R, E, R,

, WEsk, M, BETY BER U KE £4 Ess
‘iil’/}.

2. ERERAESKC 3Bt JWHIBH : 8% H= codein cul-
fate 9 ephedrine sulfate Z, #i histamin #|2% Pyri-
benzamine, Avil £& FRNGT 2shal LEpo =
FBRES HmEla.

Prednisolone & fi£f 1,3,5, 7 sl Al =k #r@sta x 52
2,4,6,8,9,1000 A) = iFE8}A o3k},

3. &M BE Ko R BHEE ferrous fumarate £,
IR S 23 saccharated ferric oxide & (sl
}.

£ 1,3,5 © 6ol &= saccharated ferric oxide = 1
S8 1[ 40mg ) FBIRESSIA 2, EX 2,4,7,8,99 10

AEY, RREE, EE T

Fle Al = ferrous fumarate - 80~140 BRI 1 H 200~
09mg 4 HAH Bopes EHEgoh

4. OB, @B, MEFR X hematocrit {2 AE:
STl MRBOREE 1 81E, 2fkds 28
o 1[E4 EiEs o

FOFEE Hayem K, BAnREE ZukKge=
HESG T MmAEs cyanmethemoglobin ¥, hematocrit
{fix Wintrobe ¢] microhematocrit tube & {3l
3,000 =188 30 >F &iste diEstg =

5. MFHRE  pEEREL BTHREE HHSHY Ba-
rkan*® 2] %S EHA, spectrophotometer (Beckman
DUz Wt EEs g v

6. BFEMS £mBAE  EBREE) T BRE E
#st] piel EEStgl e PCr¥e SR 200~300
mCi/mg o sodium chromate (Na,*'CrO,) 2, KRMFRKE
#¥ Gray 9 Sterling'®ikhel #3lga EFFRMRFE
%ol BEIRTE Roche’ 28] Fikel #3lgcl,

B ABREeR 3E Bty 5484 EEL
BE BREZ RAZ G 2 EEES well Bl scin-
tillation HAEER FHEGIE & 4 HArbet MY @R
2khel HrateE S HEStY olulel 22 AXeE 1R
HInES FHESd e

daily blood loss in ml.

_ cpm/g stoolX weight in g of 4-day stool
- cpm/ml blood X4

8] AHME-> IEMEES BERTHE
7. Kzt EWEHRE : LT 2ksh o] Gray ¥ Ster-
ling 5% o 2 EEE YCr RMERE EHT # 155, 1,
2,4,7 % 10 Bl HEANBIRAA 3ml4 Rifiste
hematocrit & FIEL ©}-L saponin & RMA|A L 2

mlLIAR 90 HEHHES well I scintillation B2 3
Aistg o
WETEEE ISMEE 100% 2 st BEEAETEE 2 he-

matocrit of K3 FWIEY & 2 PEPEES FHY
RERY BAES B BRE plotstd Qe B
°] 50%ESE REE T, 2 3tgh,

8. ALE: HmE HY 10 BEKRES o
Rl K3y Hitshed o

daily iron loss in mg

_ g hemoglobin ‘100 m! X m] daily blood loss X 3. 40
100

3.40=mg of iron g hemoglobin
9. BEdE pRBo! F#¥ : Bephenium hydroxyna-
phoate (Alcopar)® EEmstT IR 5 AMEY %HES
Ik RS fvmd Mite= B HEsg

o

A
AN

"T'.

* Radiochernical Centre, Amersham, England o) 4 A

«__43_.



144 —KERER e

RBA® % Z#

B RiEik

BEHEN ol A (FhEE Bt BRETHE &
ket e &7 75~140F 0], B 1 g 120
AR, #2M= 122 80, #30E 110 B/, H4emE

L B2 BT Y

geat ul L -2 Fig. 1~Fig 10 & Table 1,29 %
o}, Hp

16
Fig. 1-1o1 A4 x.E upe} Zol fyfFdh #HE 5005}
2], prednisolone & f#isly WHIE FIREHT Tz
) Zgfeamie] fFREE 473 Bl e Bt B
2 st Hetd 58,9, 2 10 B4 ol & il

120 BFE, #5060 66 AR, #6fi= 65 A/, #H7H gt BRE HEQ D HHE 113 AR o EHE
= 10 A/, #8As 85 A, #oME 87 BRI, 2o gEshdch BEHS ¥ 3,89,10 115 2ET 18,
I OHI0FE T5AR FREHEd Kitd dol v Ei 22,30,45 Bell Fa iR AL 2 4 Jdodh HES
o BEE BN % 3,9,10,11,12, 2 1384 s_J‘o}fﬁ ikFEAEel 11

Hhs) RERER, IR, U, RAIE B, BEEE, A3e 16 A7HA, EES #1 A% 128701 2 &
MR, W, EER, A EY, ABREGR, BE, LTY9, | Mg B H75 HA AA 2 5 dddvh ‘
o, WHE, AEHS MER D Em uo mhe w1 BRETRS #2 B 9 A7k, BWE 4 A2

kel shdzA 42 il BB

T -ID 20 30 40 _50__60__70_ 80 90 100 L0 120 Y 4B%e 9AAAS e 2E B

Fever - - T WHEIEBES A2 80 BA7AR

e #izksi .

T — et Wpee 1 ol ThUIEE B8 Aol %
Eloy cun | mperer~sm—r Fatel 75 A7AA A4S T 52084
| ————— WA B FERE & 4 ot
§iciaecting | mahtel ER sEkez WAL 53
-£ | Anorexio ppnm——
© [abdorinal pain | . ——— Ha o 3tHsled Apab EdldqA #8

T - % 9 Hol HMIZ HINAAA A%slE

[ypersalivotion | c— 747 2@ At ke shuhed b

S s AEYS FREEFA bk 57
+ |Prednisoione R oy PE— g7hA Al |RERE MHYE 12
e N ' A7bA el ok MRS FREBHL T
’E 10 20 30 o‘::)in s;‘:' €0 70 :gﬁhe‘;: 00 10 !éO Z’LB%OPO“‘ )3; 5 EW}-Z] % &gﬂ?ﬂ

Days ofter the Infection E°1 ?Egi, 5 7 B7kA s (}M?L-—‘ '—@JE"E!LE‘}
Fig. 1-1 Various clinical symptoms and signs (Case HE5HAA & F 3191—1— %m“{’u% i3
1; 500 larvae, iron iv. with prednisolone) RS R 2 Aol sl 5
Table 1. Orale infection of infective hookworm larvae in human heost
Growo| % | age | Nonel | No-ofworms found i popeciviy appeared | Pred: | g M08
No. | given Male | Female ' Total (%> | 1r(1dzt;))ol | nisolone tion
1 47 1 500 21 | 3 52 | 104 | 36 yes iv.
. 2 28 500 19 | 25 44 88 | 38 no p.o.
3 29 | 500 6 | 22 38 7.6 i 35 yes iv.
¢ - 28 | 500 2% | 30 56 1.2 40 no p.o.
5 30 . 250 7 8 45 18.0 42 | yes iv.
2 6 21 250 5 17 32 128 | "3 | mo iv.
7 0 24 250 17 2 38 15.2 37 | yes p.o.
8 | 23 | 100 8 | 9 17 17.0 3 | m . po
3 9 24 100 6 : 10 16 16.0 39  no | po
10 25 100 6 | 7 13 13.0 o | po

41 1




—EHE A3
A=l 7b IR 4540 R 7bx Algsl o RaEaife

FIE-S 553 Bl Sl #57 Bal7bx] A= L,

BEY ZHWEZE FhEH 3045 B &
SR TEIEEY] St RESEAERS ERSos
FARS shedof slglen] Wik Hilda A FISAEA S
4 EEE Pk

5 6 As}ol = prednisolone 1 H 20mg & &0 frEsh
don FI5HA = ol & 0mg 2 iy 21-1— H3H

gfEel BRI B 145

off Bfliel ;EStT 110 B A4S gich, BIRe 528
B8 49 B7H & 4 AT HE 54 Bl 44l
°‘l 10 BEES-H H3tAl Heo] 57 A7 EE, 122874
A EE et
/“‘_E L FREH 52 A% f4{Fstd 65R71A)
ALES T ARREORE BEBERY § 6587, M
g4 BHEEHYH %8 A7z, 2=z 1085 17H

7R e el BEE, < ET&“H 4 B8R, B
oA Dme2 A BN 44 B AS B i
; . 526 HAEel 40 57’}7, —" BERE £38YH
A FEREEE A % 4 g9z 2 w codein ;
40 BA=, REHY HEE —?: B¢ 18 H7lA A&
10 20 30 40 S50 60 70 80 390 100 ug 120 ; g O‘i D}-'
Genev-o\ mataise | = é%;{kfi‘?"——‘ —-ﬂ%é’f}i_‘?—_ &1 G’JH o} 3]
Headoce | * S Z4 ogtewrl codein, ephedrin 2+8-
L -
r?umnu?i: - — *‘ﬂf{fﬁ’%;{ﬁ ‘;-l :[J’J)‘E hlstammeﬁh—: j;’i?i
g liont pac | = WA Sl FREE 15 E B
Sioy covgh | N * N I
g Spuium ————cteme ;% ‘;‘l Eﬂ' Eﬁ%ﬁ*ﬂ” %ZIE”*";] /L‘\'ﬁ/i %ﬁ
& [ Hoarseness R P A T I AN Wlan I - lem o) 5 3= 2
e Higa HRTH 815, SEE ?:i%‘il—
§ Anorexio ‘;11 ﬁfd&cl M\Ec‘r‘%i-"— °1 31—5;1' ﬂkfiﬁﬂ’
o i EEREIEEE
S E3
P S ————y

in tracheo

Fig. 1-3]4 2t ule} zbe| £k 1

isolone
0 ’
iron prap {orol)

Treatment :

lovc in stool 'amihe»min

REBHEEE AR 5000, BEE S
A2 &5kl prednisolone & fiﬂﬁ%}&i
1 F24 ZEBERK [FREEE F

;.
FE-
o
b
3

6 20 30 40 50 80
Days ofter the Infection

Fig. 1-2 Various clinical symptoms and signs(Case 2 ; 500

larvae, iron oral without prednisolone)

sulfate, ephedrine @ §{ histamine #l=

= 29 S BE ¥ 4 g

70 80 90

00 {10 120
28A4 #H, §HEYH 687AA %‘S’r

AT o)k 89AZA A&H e Fem
o 3 AL 7 AR HEFel duct

)»\Iv’\

10 20 30 40 50 6Q 70 _8Q 90 100 1O 120

General maloise

Fever

%201

Hecdache

Dizziness
Lumbsgo
Jamt pain

Fig. 1214 & 4 o+ wksd 75“’:

SRR LSS 500 ube], BEE K
13 EASt 3 prednisolone 2 fyEAEL= o
2 EFIRA ZHHEER 5B

1Dry cough

'un

Tgf

>

;_,“___‘

oGrseness
id belching

Clinicol symptoms
T

HHEte F10RE 179747 S9N &

{pndomingt pOIN

Bt iAol ol B2 HI2HA A AlEE

Mausea

Vomi tmg

seb. BAE dol GEe H5H6

Hyper

Aol BaHA 7lor HEFES H11HE

Xf:hhg_ feelmq

Pain in ua\,heu

Sl fA1Eslel 33 Atk

AL QT F

« :Prednisolone [, s PR
- . LS T oren s
47 Rell HE, 120 H7bR Al L= o), ;El‘f_p’e_"‘;“’_".‘“_: I T T t t 1
=
e . - \ tEd H in stoo At :
Bode 7E=8H, 58883384 15 [ Jooimsteet  gantielmin , y
1] 20 30 40 50 €0 70 80 90 100 110 120

A {585 9lu
FREE-S B 705 8RS £ 4+ g9
I Be A HAS st 12 08

Fig. 1-3, Various clinical

Days cofter the Infection

aQ

symptoms and signs(Case 3 ; 500
larvae, iron i.v. with prednisoonle)



146

9 BYE HHSd 608744 dgieh

HRES

ke 2 B4 6 BARA BHIAT RS F

2 Bl A 17R7AA,

BRENE- 553 Bel 33, 19R7A

—The Korean Journal of Nuclear Medicine: Vol. 1, No. 2, 1967—

e #3 A BE, 8HAA YR

C 28]

Fig. 1414 2% vhst zke] $ifpiRie 500
s}e], prednisolone-& HESIA %o FHEE WO

A4 gl ek, = BEY BHEA 2HBERS FRER 405
Tt 52 Eioi\ A ER, 583 EidAA 178 tafEste] 9 B® @ik Alsldx A 16 Bl &I, 120
Fol S o) 2x 95 AN AEslglod mype w  B7PA ASHE BAE £ A2 B %
9 Hall A ﬁ:n: 18872 oz 11 A el A Axel 7B7x, 22 12 B3} 13 He) H4] "rEP;ik
FFEEERAT BEEE Qo o RS H 13 HYH HIlEd 16 A7bA AlSE
WEL £3 844 B, TRY 18 87x el Q3 %20 B 3B5EAA HEs At BBEe H3 0
B -Bi, 10 Fi7t=), 30 A% 35 A7
. : 02030 _40_50_€0_ 60_70__80 S0 __100__nC_J20 Ad HEAGT HMEHS #3HYy
T | 51 12A7A AEHT BHE 4
oy — L el mEL 6% AstiAA 18R
Lumbago - F— i, 98 1171=] A 4= 9l
e — gy — BHS A Lot gdedt 33 Hel i
| e C—— A pEsld 50 A A4H 90 1§
% [Acid_belching —— B2 5 Holl BHSE 1208742 A&
S = — | Si%m, AEYE HR A2 AYE 0N
N A 93, EBEMTE 870 B7EA A
- — S3oie, fife BRESE SR 5B
o | 7E7A, 12 BYH 17 BAAE 2B
foreigon ol sloleh, BL-E BEEHIY 56
 [ron orep o I - B7bA, WEeLE %3 H, 4Bel, WEEE
& Jovo instoot § ortinelmin ISR e 45 A7lA ¢ gk, REEY
10 20 30 40 50 60 70 €0 90 100 110 20

Coys cfter the Infection

Fig. 1-4. Varios clinical symptoms and signs(Case 4 ; 500

larvae, iron oral without prednisolone)

BEIE ¢]Fol 110 AR AF= 9
AR FREBALS 358712 A
£33 9T o] Eifdchel AKEERST 99

2R A
o WS HEREESH TEAA 3
ek, FEL M2 EAA 6 A7 g
I EHE E2 05 384806 1~20E
+ 4 99
FES H26ETA L 4 2T
= 17~35 BAA Alele]l R B 4
gt £ERY BERS ,»‘2:?48 H

A4 o] 40 7R
o] vl ¥k
2 HREE
2 FRE BikslA hireel

HREHE et =n

L2 :H‘/I%if H&?A}}D}‘.
Prednisolone & H.{thzliiye)

2 1A skt

Ao MR

EpL Tt e,

2 R

BERE 43 Bl HHsq 40 B

A4 =g

ZEREEE AU 53 HAE 156712

10 20 30 40 50 60 70 80 90 100 1O _i2Q

General molaise

Fever

Heodache

Dizziness

Lumbago

Joint pain

ry cough

Sputum

Hoarseness

Acig belching

Clinical symptoms

Anorexia

Atgomirgi pain

Nouseo

Vemiting

Hygersolivation

Tiching feeling
"Qm h:c‘\to

Fom in tracheo

= ‘Predn sclone (mg )l
PE e

! E Xrun pref.140mgiv]

Treat

il

tr ottt t 1

sc\c in stool ' oetihelmin

Fig. 1

%0 S0 €5 7 80 80 100 110

Doys o*ter the Infeciion

30 120

. Various clinical symptoms and signs(Case 5 ; 250

larvae, iron i.v. with prednisolone)



—M. Lee, et al.: Studies on Ancylostomiasis— 147

Hisl HREE woked 18 Hel: MBHMA FAKEL
et & 3 SEAmEES ERAsg o

®5 P

Fig. 1-5¢14 2% ulel zel $hipsh HrHf:
250 =te], {EIE #IRe. = BrHasl 2 prednisolone & 4
Rt HMBHARA 25BER] $£2 83 KA B85
3t 66 B 7kA] Al &=z, S dglot FEmel ¥4
B3t 10,11 Bl glgled fofEe 9l fEfel &2
Bsle) BBt 7,8,9,40 Bl & 4 9 gr).

% 53 Bol BH, 5RAYe 8HMRA Aldhxm 32
B7bx A4S g o, HEe &5 Hol 3E, 36 H721A
A= x, AR 43 Aol FH, 8 HAA A% =,
REHEBE #4036 7H7A oot [E/st 7o
ol WEAYE HH, H7HAX YJIL WL 54,
5,6 Hell, A BMERE $3 0% 23 A7, BE
= HE5 Y 47TA7AA £ 4 ¢l4lv}. Prednisolone -2
555 Hel 30mg & oAtz 10 Hel 25mg 2, 13
Bell 20mg 2, 17 Hol 15mg 2 HWAsld 23 7R
P o %A 9 4 histamine Bl= 5 38 10
A7tx] RS2V 2% HiRgdast HRs 2 4 o
o=t

EHWREE 5 A%l 8 Halolo FEFREERERo
Hatg o ABEE £EE oyl prednisolone B
= EIERS 2809 BRE 2 4 glgrh

E L)

Fig. 1-6614 mx whel zbol gymffl #mg 250
orEl, @S WARMESSES prednisolone & Eyfastx] ok

L BBUIEA 2HHBERKR] &3 Bl §Hstd 47TR7
2 Al4&sl3, el #3 A5 48, 128, 1384 4
o BEES! A 13 HEH 3 2~3 B BEs 4, B
Fa-2 #9,10,11 Hell, 40 B3¢ 3 AR BH=E S, BRE
e 3,456 Holl, e 484 EHsY 68
FE 10 B7bxl Alsha 33 H7AA] AlSH vk BRE
#5094 BE, 38874 AL A=ds AR
BBE 4 8e BH, 118744 AL dz Ee &
HIRA K3lA st HI0EAR ALHAS T
A& 4 H, 50, KL £6H3 7THA AR
FEY FBEERRC) 3 Bell EBlsle 23A7A ALEHG
I REFER #5 Bl BHEal 477 AL
o},

48 2 ¥ histamine BIE 6 Holl4 11 B7Ax]
Hasidh ‘

ZHREE FE5 PN A 2ok BEER &9 Eg e
= 10,11 el & &8 HHsg o BURel M E
kA ekokel,

%76

Fig. 1-7614 w& wbsl ol SyRfrR S5ME 250

w2, #EE ROkl prednisolone & HEEIIY

H RRAZA ZHEREe] 55 84 KebA BHsH
o 95 A7kA A4, EH Y AT £ 4 99T KR

RS 514 Bl BH, 95 HAX AL gdedd, A
L HIEAA 7THAR BE Y HEES £ 4 99
1=

T 5 Aol #Blste aokxl kAl %A 32 R
7HA A LH YL, BRE 527 B 32 B7HA Aol
Ao, HEL 56 Hel HH, KA

10 20 30 40 S0 60 _70__80__ 90 100 UO_ 120
General mala:se A&sle] 558742 & 4 9. AlE
Fever
Headoche - %1“\9: %3 E‘HI"E'I 9 EWI'ZL ﬁﬁ&ﬁ)&%
Coes - #6BANA 14 BAA, WS H4 ol
gJoinr pain —- /q 16577]';(] —Hi' %1 9\1%‘\:‘19 :?-g:‘q' BEH:
3 :Dry cough v
o] — £ EESA don Wil £ 6,7,8
:-;d = — Roll, BEM BER] F4 844 27
O | Acid belchin b
E.Anorexio ? E—— H”}X] ”‘]’°]°ﬂ 9;11311-’]'-
© | Abdomirgt pain | wemm—n [] 4 = .
Neosen — HEs ROofe s B9 T predni-
Vomition solone-& 557 Hell 30mg = fAfF, 12
Hypersalivation — — N
T — Hel 25mg, #16Hs 20mg® %k
e S —————— skl 30R744 BT ERAEE
E {ron prep (20mgiv} ' [ 1 1 i [ ’a% 7 E‘)ﬂ /‘1 27 EW]'Z] ’Uf°\ °“ 3 BFEE &
= govo in stool antineimin B3 LU BT IS 811 skobo).
G20 30 40 80 85 70 B0 90 10 1o 133

Days ofter tne Infection

Fig. 1-6. Various clinical symptoms and signs(Case 6; 250
larvae, iron i.v. without prednisolone)

ZHREE TEHEE ¢+ AL &£
ol ot 13, 14 Bl KEL A
At



148 —KSHESRRE B 1L B2 ER H2U—

Eepl, ol R K106

Fig. 1-8, Fig. 1-9 % Fig. 1-106l4 2 ulg} 3o}
SRR BEEE &4 10071, #EEE Bode
B #815t9 o= prednisolone & £ ¢ EEAH
3N FHBERE H 2~ Qaelal sl B0~
72 fAR] A&= g3, B HIfllA F4 B4
e 6 BRI BaA Qoo M, R BE  HE
B ES E T Y9 BEME ZHNA 3 Hl 3,
15~50 8RB ASH gD, BRE F 7~15 B Abold)

Al Bt 87~122 AR A 453 BME H2~4 H
o EHst 78~106 HEE, WE-E 5 2~6 Bl B3
o 108~117 Bf, REMY BERL $2~3H
Hale] 36~43 M, REHY MES HI~5Ho B
Bt 13~54 BRI, 79 REEE =¥ $1 Bl #
st 4~6 R, ARBEE RAER =+t F1 A4

EF sl 12~65 B &% A% g
H2Rte QAL 2HEBERS F1~2 Hel B
o 67~81 BRI ASHd T mWE 2fdA 2R
BEetel 30~75 BRI, W& & 2~5 Bl RS
55~78 B, SERY BER-E 2l

Onya ofter the Infection

Fig. 1-7. Various clinical symptoms and signs(Case 7 ; 250

larvae, iron oral with prednisolone)

B, 12~18 B A&slgor BHLEE

0 20 30 40 S0 60 O 8090 100 110 120 o
oot oo [~ | " A #2 A RS 20250, K
] = W TS % 4~5 Bl TR 3~
. 39 Ak, F4L #1~2 Bl FEHste
 [Joint poin 6~8 B, AKFERE HF2~3 B
TE‘ :;2':4:@ ' — el 3~17 AR ASs 9.
@ [H H3R Yol A 2HBREE B
Bty = = ~4 Bl BRI 70~72 AR A %59
© Labdomingl pain I EE SFA §3 Bl BB
v 15~52 BF, WES H4~5 Aol
o g | Se R, SRS 2
Pain i Troches L ~3 B EBetd 7~23 B, REH
Fhaee B o , BEES 204 H4 B0 RIS
H o 11~43 BRI ASS 9T F9 2 ABKR
- T i 5 BT B g9
10 20 30 40 50 €o 2 85 9O 00 HO 120 = N

DEE Bgaa &8k A8 Bk
o HE A #ZRE gddov 1 HEM
R nw 1R H20 e 2

4,5 Bel TESA 55~58 AR e TR S0 B0 % 100 oo,
311'/]-, Fever )
. Headach
A=Y, BRWGR, WE T, Wk | e
% RS BEESA dteod RER B :‘"."'.m?
w |Joint pain
9%"“ /q %5 E|°“ ?"‘xﬁ, 2 Bﬁiﬁ 9}5&1 g Dry cough y—
FEF BERS #2~3 R mEs  [fPRr —
o 7~23AM AL, REH 3 {Acid beiching
. . A £ [Ancrexio
%5?@% #4 B B 11~31 BE A% © [andominal poin
= ‘}}\\:}-_ Nousea
Vomitin:
2HRBE HIGIA B EHY ypesoiesin
o 2oz BT EROAT HI | o fdesl T
-3‘1_ &%_‘O: g]_;] g%-a}‘-;}_ ¢ |Prednisoione
L v E Iren prep e T!.lw
DLk RS AEEREA Q48 3 e -~
. = N a . . . = 1ovo in sfooll ‘oniihelmin
siphfs B g2 ERe #ER 026730 20 S0 60 70 30 S0 100 {0 120

B 8 RBE Eastd »w Table 13}
Zrek, HD 551 BEel olod A8 HEEHRS

HEAS HHE RREERE H2~5

Doys ofter the Infection

Fig. 1-8. Various clinical symptoms and signs(Case 8 ; 100
larvae, iron oral without prednisolone)



—~F3H 3 A L FlRES BRR Bt 149
Table 2. Hematological changes and blood loss after hookworm infection
i . HHemoglobin | " Fecal blood | Total dose of iron prep. | Apparent
Case |Serum fronCr/dD| P gy | No. of :F“‘i“ b‘°°d loss (gm./d.) half survival
At time { At time ‘t (ml /day / time
No. ‘Before lof study Before | & o dy| worm (ml/day)\ orm) | LV. Oral (T 1/;)(day)
1 é 136.1} 135.01 12.4 12.0 % 52 | 8.3 0.16 0.36/76 30
2 138.2 85.21 13.9 13.0 | 4 9.6 0.32 40.6/110 29
3 132.3 | 132.0 1 14.3 12.9 ! 38 | 8.7 0.23 0. 36/110 29
4 137.2 92.3] 13.2 12.2 ‘ 56 | 13.0 0.25 43.0/110 28
5 112500 1100] 140 | 130 1 45 | 67 | 0.18 | 0.36/90 | 29
6 133.0 } 120.0| 14.0 12.5 | 32 6.7 0.21 0.32/70 | 34
7 129.5 92.6 1 13.5 12.0 | 38 | 5.7 0.15 ‘l 32.0/110 29
8 | 110.0| 85| 13.2 1.8 | 17 | 22 0.13 | | 31.2/80 30
9 . 9.3 8.0] 125 @ 1.0 ! 16 | 3.8 0.24 | | 33.6/81 3
10 126.3 ’ 99.3 | 13.5 | 11.0 ! 13 1 3.9 | 0.30 | 31.2/80 23
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Fig. 1-10. Various clinical symptoms and‘ signs(Case 103 100
larvae, iron oral without prednisclone)
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Table 3—1. Hematological changes after the hookworm infection (Case I)
e Date | Before . After infection (d)

. finfection 6 . 18 | 24 | 31 | 50 | 66 | 72|79 | %5 | 14
"Erythrocyte(m) £1, 39 44| 42 4.si 45| 43| 38| 38| 36| 44
{ Hemoglobin(g/dl} = 124! 3.0/ 16.0| 13.4{ 140 149 150 /11.8[120/12.0| 14.0
| Leucocyte 7,500 5,550 | 5,750 | 14,750 | 11,550 ! 13,450 | 14,250 | 9,250/ 5,600 6,900 7,250
g Negwoowl 4 | 0601 075| 0/45] 0/40| 044! 047 0/50 | 5/48 ) 8/58| 2042 | 2744
~| Lymphocyte (%) 3, 220, 2 22 2, 18 21| 22| 28| 41 42
8| Monocyte (%) 1 0] 1 1 2 1 2| 1] 1] 2 0
| Eosinophil (%) 71 5/ 31 37 0, 34 27| 24 15 13) 12

Basophil (%) 2| 0 0 0 2} 0 0 0 0 0 0
Serum iron (y/dD) 136.1§ 138.2 | 119.3 132.2 | | 125.0 135.0( 138.5
Table 32, Hematological changes after the hookworm infection (Case 2)
\ Date Before | After infection (d)

T fifectionl 5 | 12 | 14 [ 18|20 |20 |3 |45 |7 | 90| 102
Erythrocyte (m) 4.7 4.5} 45| 4.8) 4.5, 43| 47| 46] 43| 4.0 42| 4.0
Hemoglobin (g/dD) | 13.9| 14.0| 14.9| 17.8[15.0 | 14.0[15.815.9{13.8[12.8|13.0] 13.6
Hematocrit (%) 4 48] 45 51 |46 |42 |49 |45 |37 |40 |40 43

gj Leucocyte 7,050 | 6,150 | 11,500 | 11,400 {10, 20012, 650]15, 400|11, 850]10, 300110, 500} 9, 200| 5,90C

% Negggl;gg-g %0 /64| 1/68| 0/26( 0/310/40 | 0/34|0/36|0/35)3/39|3/39|0/38 | 0/50

~g| Lymphocyte (%) 29 271 3 28| 22| 24| 20| 18| 25! 31 33 36

S| Monocyte (%) 3 ol 1 1] ol ol of ol of of o 0
Eosinophil (%) 3 4. 39 39 37 42 50| 46/ 40, 27| 29 14
Basophil (%) 1, 0o 0] 1l 1f ol 1y o} of of of o
Serum iron (r/d) | 138.2| 140.2 | 135.8 80.6 | 78.5 [ 80.1 | 85.2 | 87.2 |

Table‘ 3-—3. Hematological changes #fter the hookworm infection (Case 3)

\ Date i Before | After infection (d) ’ ‘ o
i . |
i

T~ limfection 6 | 16 | 22 | 29 | 45 | 6 |72 |8 | 92| 10
Erythrocyte (m) | 45! 41 43| 42| 37] 43 41| 38| 37 36| 43
Hemoglobin (g/d) 143, 141| 15.1| 13.8| 153 13.8| 13.2|12.8 (129 13.2

| Leucocyte 7,550 | 6,250 | 8,200 | 12,300 | 13,200 | 12,350 | 10,230 | 8,350 7,850 7,230, 7,200
8 N (o | 1591 0591 0/50 | 0/48 0/42| 046 /54| 0/59 | 5/53 | 2iaa | 14g
| Lymphocyte (%) | 36 32 22 23 2 18] 2| 2| 26 4 41
8! Monocyte (%) | 0 1] 2 0 3 0 1l o 2| o g
%\ Eosinophil (%) 4] 7. 2% 28 32| 36! 24| 19 1] 12 11

Basophil (%) o, 1, o 1| 1] o o o o o g
| Serum iron (7/dD | 132.3 | 134.5] 1210 119.6| 120.0 | 122.0‘ 126.3 [132.0 131.4

0.73 ml/day/worm & Z35 0,30 mi/day/worm o] gl ¢}, A ARrE B sl ok @EZHAMmo ’fEK%k
AEB A= Table 214 2= ol HEMNEL 2.2~ ol +& Aeolelal % 4 gk
13.0ml/day, 1=t2lE 1H S£082 0.13~0.30ml/ Darling,5® Smillie,® Kendrik,’® Farid'® &-& £y
day/worm ol glv}, whebd SyMEAM-S SR RS  RE BE HEsb, Stool and Tseng,® Smillie,’
R ki, b4l wated #8 Bdel BREES BT Carr,% Keller,*® Hill,"” Chang,*® Borrero® % La
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Table 3—4. Hematological changes after the hookworm infection (Case 4)
Tl — Date Before I After infection (d)

S mfection, 6 | 14 | 19 |23 |32 |38 |45 | &7 | 74| 90 | 12
‘;Erythrocyte (m) 4.3‘ 4.6 48| 45 42] 41 } 45! 43 40| 42| 3.8| 3.7
 Hemoglobin (g/d) | 13.2| 13.0| 15.2| 15.3|13.3 ‘ 12.8 | (4.7 13.8|14.2112.2 13.0| 13.8
| Leucocyte, 6,620 6,100 | 10,500 | 12,300 |13, 10012, 40011, 300310 70010, 300 9,300/ 6,200, 6,500

E{ e‘g}{;’g’/geg ) | 05| 1/65 0/31E /35 | 0/31 | 0/28 | 1 0/34 [ 0/36 | 0/51 | 2/42 | 0/48 | 1/45
_;j; Lymphocyte (%) 26 27 31y 25| 22 ] 22 ; 20 e 21 23| 32| 32 37
&) Monocyte (%) 2l 1 o 3 o] 4 3 0ol of 1| 1 0
| Eosinophil (%) 6/ 5 /7 47% 46 43| 42| 26| 23 19 17
' Basophil (%) 1 1 0| 0 0 0! 0)\ 10| ol o0 0
| Serum iron (7/dD 137.1] 140.2] 1313 | 121.3 | 98.6 | 9.7 | 874 92.3 | 93.2
Table 3—5. Hematological changes after the hookworm Infection (Case 5)
o Date Before ‘\‘ After infection (d)
T finfection) 2 | 6 | 11 |15 | 22| 28| 42|56 |8 | 96| us
| Erythrocyte (m) ’ 4. 60\ 51| 4.53| 4.65|4.50 |4.31 4.21 l4.42] 418 4.05 ] 410 4.05
' Hemoglobin (g/dl) | 14.0 | 1441 148 15.4 | 14.8 | 13.8 | 14.2 | 14.0 | 13.0 | 13.0 | 13.8
. I&eucocyifl 6,800 | 6,200 | 7,300 | 7,400 | 8,300]11,20011, 600, 9,100 8,200 6,200 5,500
g S Seg. (% s oas3 | 2sel 350 | 147 | 249 | 348 | 1 34 3/49 1/50 | 2/55 | 3/49 | 1/54
O
~| Lymphocyte <%) L3 37 37 37! 33| 30| ! B 33 3| 3
§Monocyte<% ‘1 2 2 2? 1 1 zi 2. 2 0 1 2 2
- Eosinophil (%) | 5 5 5 9| 18| 17, 19, 13| 1| 9| 9 8
%BaSOPhil(%) | 0 0, 0 0 0 0. 0 0 0 0 0 0
 Serum iron (7/dl) ’l 125.0 | 132.0 122.0 | 124.0 115.6 1122.0
Table 3—8. Hematological changes after the hookworm infection (Case 6)
)  Date | Before ', After infection (d)
\gmfectlon‘ 2 0 4 | 7 |0 16|23 30| a5 02| 114
' Erythrocyte (m) e8| 423 438 446|439 ; 4.31] 4.38 \ 421|401 388|398 3.97
 Hemoglobin (g/dD) | 14.0 | 14.0 , 1451 1501140 1501155 140|185 ]13.0 12.5 | 12.4
@ keucocyte @ | 5100 | 6,600 | 6,700 | 6,200 | 7,800110,00010, 40011,80011,200, 9,800 5,400, 5,600
E e o | 1B 32| 046 35| 542 5 0/36 | 0/36 | 0/31 | 2/34 | 1/38 | 2/48 | 1/48
o Lymphoeyte (437 | 53 43 45, %) s 47 @ %H| ;W 4] B3
_g:‘MonovV (%) | 8 | 51 1] 50 20 3 41 1] o0} 27 0 1
 Eosinophil (%) | 3 7. 8! 12| 1ei 1] 28| 32 27| 18] 15| U
 Basophil (%) N 1) 0 0] 1y 0 0} 0 0
| Serum iron (7/dl) | 133.0 | ; 138.0 | 121.0/ 120.0, 125.0| 123.0, 131.0, 128.0
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Table 3—7. Hematological changes after the hookworm infection (Case 7)
\\\\ Date | Before After infection (d)

T~ |infection 2 12 15 | 22| 30 | 4 |54 |7 | 8 | 9% | 110
Erythrocyte (m) 437 501 441| 4.91]4.85|490|465|471]48]|405]3.95] 400
_Hemoglobin (g/dD) | 13.5| 14.2| 15.0| 14.5(14.7(14.014.2|13.513.0|13.2|12.0 13.6

| Leucooyte (%) 6,500 | 6,200 | 8,100 | 9,200 | 9,800/10,500/ 8,500 7,800 6,100 6,500 5,500 6,700
g N"g‘;‘{f‘/“slég_ (%) | 2/641 1/651 1/51; 0/59 | 0/42 | 2/40 | 1/51 | 1/51 | 1/54 | 2/57 | 2/58 | 0/56
o| Lymphocyte (%) 29 28 34 31| 32| 37| 28| 33| 32| 29| 31| 36
E Monocyte (%) 2 1 2 0] o] 2/ 3; 0 2| 3/ o0 1
% Eosinophil (%) .3 4 12 9| 24| 19| 17| 16| 11 9 8 7
Basophil (%) 0 L 0 1y 2, o] of o] of of 1 0
Serum iron (r/dD | 129.5 | 132.0 12,0 98.0 92.0 | 125.0[ 122.0, 130.0
Table 3—8. Hematological changes after the hookworm infection (Case 8)
~ ! . .
\\\ Date | Before } _— | Aftez" mfectlo? @ ’ ‘ 1 |
~-.___|infection 6 | 18 24 | 30 | 45 |.52 |62 | 72|75 | 8
Erythrocyte (m) 45, 42 42| 43 45| 43| 42|43 4139 <o
Hemoglobin (g/dD | 13.2 125, 12.3| 13.0} 126 123 12.8|12.9|12.0|1.0| 11.8
g Leucocyte 7,600 | 6,500 | 14,200 | 15,000 | 13,200 | 11,200 , 11,000 |10,500/ 9,900 7,200 7,000
g I‘e“s‘{a"gl/“sleg. (o | /62 2/63 0/41| 0/34| 3/45. 0/46| 2/440/44)1/58 |1/58 | 0/63
| Lymphocyte (%) 32 2 20 30 23 27 28| 29| 22| 26 28
8| Monocyte (%) 0, 1 1 21 1 1 2{ 1| 1} 2 1
% Eosinophil (%) 6 5 29 32 28 25 24| 2| 18] 13 8
Basophil (%) 0 2 0 2 0 1 0 01 0] 0 0
Serum iron (7/dD | 110.0 | 101.0 | 110.0 92.0 | 82.3 83.0 | | 90.0 | 88.5
Table 3—9. Hematological changes after the hookworm infection (Case 9)
\ Date Before After infection (d)

T |infection. 4 7 0 | 18| 23 | 32| 4 | 58 | 62 | 74 | 81
Erythrocyte (m) | 4.2 43| 42| 45| 42| 41| 43| 40| 42} 40 41| 40
Hemoglobin (g/d) | 12.5, 12,0} 1L.0| 10.5|1L.5]11.0|1L0 | 1.0 | 11.5| 1.0 | 1L5 | 11.0

- i !

g| Leucocyte 7,800 | 7,400 | 8,500 | 9,900 13,70013,50013, 100,10, 20010, 500 9,700 9,200! 8,700
g Newror b e, (%) | 1/66. 0067 1558 0/502/34|2/44 | 0/49 | 0/49 | 0/53 | 1/64 | 0/65 | 0/61
n| Lymphocyte (%) | 27 %, 33 25! 28, 22/ 23, 21, 22| 23] 28/ 30
8| Monocyte (%) | 2 10 20 1. 1 0] 2, 0, 0 1 2
®| Eosinophil (%) | 4 5 8 14 34, 33 28, 27| 25| 12, 6, 6

Basophil (%) 0 1 0 0 1, o} o0 1l o0/ 0 0! 1

Serum iron (7/dD 1 92.3 ! 90.3 | | 84.0 | 56.0 58.2 87.0
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Table 3—10. Hematological changes after the hookworm infection (Case 10)

\\\\,\\ Date Before ‘ After infection (d)
T linfection 3 | 10 | 18 | 5 | % | % |
- | | | | 42|56 | 62| 70
‘lErythrocyte m | 44 440 420 38| 38| 3. 72! 3.42(3.62|3.82)3.72| 3.65
| Hemoglobin (g/dD | 13.5, 125, 120, 1L0} 10.5; 10.5, 10.0 /10.5/11.0)10.5| 11.0
a': Iﬂrﬁ?ﬁ"ﬁl 6,100 | 6,100 | 9,900 | 18,300 | 13,000 | 11,000 | 10,500 | 9,800 9,800 9,900 8,300
S Stab/Seg. (%) | O/67| 1/67( 0/60| 2/36| 0/40 1/47 | 0/53 ] 0/61 | 1/56|0/71] 0/62
~g| Lymphocyte 26 26 23 24 25 23 26( 26| 28, 20 30
& Monocyte (%) 1 0o 2 1 5 3 7000 2| 1 2
Eosinophil (%) : 6 5/ 15 36| 30 26 1l o1z o1 6
| Basophil (%) 0 1 0 1 0 0 0o, 1| 2| o 0
| Serum iron (7/dD | 126.3 | 110.5 | | 8.6 | 97.0 9.3
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