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HELMINTHIC <INTESTINAL WORMJ INFECTION IN RURAL CHIANGMAI. 

BY 

U. D. SANDH NTNAND, M. B. 

Some people of the Chiangmai province, especially in the rural 
areas, show severe symptoms of secondary anaemia, n, diagnosis verifi ed 
by low hemoglobin content of their blood. Of the possibl e cauRes, 
mala ria can likely be excluded in t he author's opinion, as he ronnel it 
either absent in cases where .the hemoglobin content (t ested by th e 
'l'hal quist method) was below 40%, or , when present, not to cause th e 
se ,·ere anrernia obser ved. 'l' he other cause, suspected by t he author , 
namely the infection ·wit h intestinal parasites had n,lready been di s­
closed by pr evious work, including his own obser v:1tions of such 
anmtnia, resulting from prolonged hookworm disease. 

In ord er to establish such infection defin itely as a facto r lead­
ing to secondary anremia the follow ing examinations were made, 2 
ycu.rs ago (B. E. 2481) in 10 villu.ges of rural Chiangmai. For the 
id entification of the eggs of t he intestinal worms in the carefully 
coll ected freces of th e individ ual villagers, t he fmcal smears were 
diluted with saline solution, and each specim en examiner] twice under 
the micrm;cope. E ven t hough protozoal infection with amoeba and · 
th eir cysts was observed a t times, only the degree and the na ture of 
th e helmint ic infections are recorded in this report. 

L OCAT ION OF V ILLAGES AND Lii?E-1-IAB L'J'H O L~ I NHAB ITANTS. 

The villages included in this examination are Tam bol San­
pong of Amphur Maarim, and Ta mbol Nongh::u n of Amphur Sn,nsai. 
The geographic location , the economical site of the villageR, and the 
living habits of the villagers will be discussed for etiological reasons 
of the parasitic infection. 

'l'n,mbol Sn,npong is situa ted in t he nort h of Amphur Maa t.·im , 
ahont 2 kilometres from th e Amphur or 20 kilometres f rom town. 
Ro me of th e villages are passed t hrough by Chiangmai-Farng High­
ways; while others ar e surrounded by paddy fi elds, with on ly car t ­
tracks for communication bebveen t hem. Every vi llager, either 
young or old, usually walks bare-footed; some of them wi ll use shoes 
only when going to town on busine.ss. Wat-er supply comes from 
nnhygienic wells for the most part, and also from irrigation streams 
passing through the vill:1ges. 
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The food consists of rice and partially cooked or dried meat. 
One of the delicious food stuffs of th ese villagers is the so call ed 
" larb," formed by freRh blood (pig or cow), mixed with fresh chop 
meat ; it is fried with vegetables O l' eaten in th e raw state. The 
vegetables used in di et consists of t he fresh vegetables or young g reen 
edible leaves. These are g rown in th e village around the houses. 
The condition of the diet and habit of eating is not hygienic. 

The excreta are disposed in the fields or the surroundings by 
evm·y member of the village at very early before dawn. Sanitary 
sewage disposal is not welcomed, even when th e sanitary inspector 
will induce them. It has been known that in some places where t he 
people are forced to make a pit-privy for disposing their excreta, 
they will make it, according to the order ·but they never use it. 

Tambol N ongharn of Amphur Sansai is situated in the 
North-west of the Amphur, about 10 kilometres from the office and 
19 kilometres from town. l\'laajoe Agricultural College is situated 
near-by Chiangmai-Prao Highways is in construction paRsing 
t hrough t he villages, and is not yet opened for traffic. Cart tracks 
communicate between villages, are not as good as that of Tambol 
Sanpong. Small iuigation stream s are also present. 

The li ving conditions of these people are closely similar t..o 
those of Banpong villagers, but th e economic condition is poorer. 
They walk without shoes, take unhygienic diet, and dispose their 
excreta in the field, just the same as others do. Because the land is 
not fertile for rice-cult ivation, the number of the householdE! of each 
vill age is less than that of Tambol SanpoDg. 

ScoPE oF SuRVEY AND ExTENT OF lNFECTfON 

Table I. presents the number of villages and persons examined 
vvith percentage of examination. Almost all villageR surveyed in 
th ese two Tambols show over 80 percent of per.c;ons examiu ed. 
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TABLE I. 

ScoPE oF SuRvEY. 

Villages Household Population 
Persons Percentage examined 

--
San pong 

l 135 661 650 98.3 
~ 92 459 412 89.7 
3 78 357 144 - * 
4 108 548 534 97.4 

Nongharn 

1 47. ~35 171 72.7 
2 45 221 210 95.0 
8 46 252 231 91.6 
4 so 422 357 84.5 
5 29 167 136 81.4 
6 46 235 178 75.7 

-

Total 10 villages 706 
I 

3557 3023 84.9 

·~ Only 28 households of 167 persons vvere examined, m· 86.2 
percent of the number to be examined. 

The examination discloses the bet tlmt among 3023 persons 
examined, 2551 cases vvere found to be infected with one or· more 
,species of intestinal parasite belonging to the Phylum of N emabel­
minths; that is to say, 84.9% of the villagers. This psrcentage is below 
that mentioned in Dr. Barnes' report. The fifth village of Tam bol N ong­
harn shows the highest percentage of infection, being 94.1 percent of 
the villagers; and is followed by the sixth village of the same Tambol. 
Besides these, the percentage of infection among each . village ranges 
between 80 to 88 percent. It is also found that the people of rram bol 
Nongharn show a higher percentage of infection than those of Tambol 
San pong. 

When the parasitic helminths ova are classified according to 
their group into Nematodes, Cest.odes and rr rematodes, the exam ina­
tion reveals that the most common infection of 11 11 intestinal helminths 
belonged to the group of Nematodes, which can be identified in 
every village. 2396 cases proved to be infected by worms of the 
N ematodal group, or 79.1 percent of the totn,l persons examined. 
The second and third villages of Ta1nbol Sanpong together with the 
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fifth and sixth villages of Tambol Nongharn have higheJ' percentage 
of nema.todal infection than t he total percentage. 

liELMINTH-INFEC'l'ION 

Other groups of para.sitic i otestinal heltnin ths, which can be 
indentifi ed by their ova in the faecal specitn ens, are as shown in table 
II. Ther e is a va riation in density of these infection among vi llages, 
some villages show a negative result of a certain g roup. As it seems 
to be, the cestochl and trematodal infections are the Rpecifi c infection 
of certain villages only, the Rpecies, being pre::;ent in th e carriers, who 
li ve in that village. · 

'l'a lll bol 

San pong 
1 
2 
3 
4 

Nongharn 
l 
2 
3 
4 
5 

'r ABLE II. 

INCTDENCR OF INTES'I.'fNAL. HELJIUNTIIS. 

Families 
Persons 

examined 
Netna­
todes Cestodes 

Trema­
todes 

____ ~~ found ~~ Found ---'!'.._ Found % Founc~~ 

135 6501 522
1 

80.3 516 79.3 64 9.8 5:3 8.1 
92 412 3471 84.2 332 80. 5 48 11.6 21 0.5 
28 144 128 88.8 121 84.0 3 2.0 - -

108 5341 433i 81.3 414 77.7 20 3.7 14 '2 .6 

47 171 141 82.4 129 75.4 3 1.7 13 7.6 
45 2101 175 83.3 153 70.2 8 3.8 8 3.8 
46 231 196 84.8 168 72.7 ] 0 4.2 10 4.2 
80 357 317 88.7 284 79.5 - - 16 4.4 
29 I 1361 128 94.1 122 89.6 7 5.1 4 2.9 

~ _ 46 ~ 1781_!64 92. 1 157 88.2 15 8.4 21 11.7 

Total 10 j I 
6 

656 130232551, 84.1 2396 79.1 178 0. 5 160 0.5 villages 

The intestinal helmiths belonging to the group of ncmat.ocl e 
are fonnd to be 

Ankylostoma dnoclena lc, Old World Hookwonn , 
Strongyloid es stercora li s, a N emator1e or Hound worm, 
Ascaris lumbricoides, Eel-ot.· Houndwonn , 
'rrichuris trichiura, Whipworm , 

Ankylostome ova show th e highest percentage of all g roups; 
1664 cases from 3023 examined specimens are infected, making 55.04 
percent. This range is lower than Dr. Barnes' . r epor t which is 76.7 
percent, The first u,t:td secoud villu,ges of 'l'ambol Sanpong- show 
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heaviest infection successively. The fifth vill age of rrambol Nong­
harn comes t hird. The density of hookworm infection in the two 
Tambols is almost in th e sam e range. 

The genus of nematodal helminth t hat com es next in frequency 
is Strongyloides stercoralis. These worm s are fo und moRUy in th e 
larval st age. 1383 persons or 45.7% are infectecl while Dr. Barnes 
found only 0. 6 percent. · The thi rd vi lla.ge of T<J.m bol Sanpong has 
the highest incid ence of all , being 76.3 percent of the persons examin ed 
in that village. It shoul d be noted that only 29.8 percent of hook 
wor nt infection is preRent in thiR sam e village ; and Strongyloicl oRiR 
in t he Tambol S:1npong is more prevalent t han in Tamhol Nongham . 

1165 cases are r eported to be infected by Ascaris lumbricoides; 
thi R member is 3R.5 percent of all specimens. It is higher than 
Dr. Barnes' fi nd ing which was 32.7 percent. The sixth vill age of 
Tn.mbol Nongharn show th e h ighest percentage, aR much as 66.8 
percent ; and the fi rst village of the same Tambol comes second. 

It should be mentioned that t hese two vill ages have a low per­
centage of strongy loidosis. On the contrary, while st rongyloide 

infection seems to be prevalent in the flrst and second village o£ San­
pong, t hese two villages have a low percentage of ascariasis. Also 
the prevaltmce of ascariasis in Nongharn is in t he reverse to t he 
prevalence of Rtrongyloidosis. 

Trichnris ova are preRent in only a small nlllnber, it being the 
least infections species identifi ed. Only 61 cases, or 0.2 percent are 
reported ; whil e 'Dr. Bam es' finding gave 20.2 percent of t his infec­
t ion. Sanpong people fLr e not hea vily infected, especially t he Recond, 
thiecl , and fourth of t hat. 'l'ambol; whi le Nongharn specnnens prove 

to be more abundant, and can b~ obser ved in every village. 

N EMATODAL IN FECT10N. 

This da ta iR presented in table III, ·which will show the differ­
ence betw een t he incidence and preva lence of infectio11 by intestinal 
helminths of each village. For example, the first vi ll age of San­
pong has more specimens of hoo kworm and st rongyloicles ova t han 
th e third vi llage of the sa ut e Tantbol , in which only many strongy­
ioid es larvae are found ; in li ke manner , th e fourth vill age of t hi s 
rrambol is inf ected · by all of t hese t hree uematodes in a very close 
range of, frequency. 
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TABLE Ill. 

INCIDENCE OF NEMATODAL INFECTION. 

Tambol I Persons Ankylos- Strongy- Ascaris Trichuri::; 
tom a. loides. 

and vill ages examined 
Found % Found % Found % Found % 

- - -------- -- - - --
Sanpong 

I 1 650 441 67.8 381 58.4 97 14.7 2 0.0!3 
2 412 260 63.1 201 48.7 80 19.4 - -
3 144 43 29.8 no

1 

76.3 37 25.6 - -
4 534 265 1 49.6 2661 49.0 270 50.5 - -

Nongham 
49! 28.6 1 171 83 47.3 100 58.4 :-3 0.1 

2 210 99 47.2 58 26.6 llO 52.3 6 0.2 
3 231 96 41.5 74 32.0 ll4 49.3 5 0.2 
4 357 214 59.9 138 38.6 186 52.1 6 0.1 
5 ] 36 84 61.9 47 34.5 52 38.2 2 0.1 
6 178 79 44.3 59 33. 1 114 66.8 37 2.0 

I 
--

1383145.7 

- - ---- - -
Total 10 

3023 1664 55.04 1165 38.5 61 0.2 villages 

Although the hook worm infection shows the high est per­
centage, the number of ova found in the film of many specimens is 
not ~o abundant in comparison with the lar vae of Strongyloides. TbiR 
may mean t hat ankylostom iasis iR not so prevalent as strongyloidoHis. 

Obviously the majority of the population is infected with more 
than one species of parasites. Most ft-equent of all is the combined 
infection of ascar iasis, ankylostomiasis, and Rtrongyloidosis, especially 
in children. There is a lso a difference of t his combined infection in 
each of the vil"lages; for example, the villages of 'J'ambol Nongharn 
show mixed infection of ascariasis and ankylostomiasis to a high 
percent, while the vill ages of 'l'ambol Sanporig have ankylostorn iasis, 
com l>ined with strongy loiclosis. 

In the Table below are data , part of \Vhich presentR t he taenia 

or tape worm infection of various RpecieR. Most frequent of all are T. 
saginata and T. solium; a.nd 'J'. saginata exceeds T. solium in number. 

It is necessary to say that there may be som~ confusion in the differ­
et;tiation between these two species, except in special cases where 

the segment o~ the parasite was a-ccidentally collected, 
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TABLE IV. 

IN CIDENCE OF TREMATODAL & CESTODAL lNFEC'J'fON. 

Villao·es & I Persons Taenia Taenia Opisthor- C hlonor-
~ · Solium Sitginata chis. ch is 

Tambol exn,rnined ----- . I 
I Found % L~ouncl % Fouml ~o Found % 

S<tnp~ng --~ - - ---- -- ----

1 650 15 0.2 49 0.7 22 0.3 31 I 0.4 
2 1 412 24 0.5 24 0.5 12 0.2 9 0.2 
3 144 - - 3 0.2 - - -
4 I 534 9 0.1 11 0.2 10 0.1 4 I 0.07 

N onghn,m 
1 
2 
3 
4 
5 
6 

Total l 0 
vi ll ages 

171 
I 210 
I 231 

357 
136 
178 

3023 

-
2 
4 

-

4 
6 

64 

0.09 
0.1 

3 
6 
6 

0.1 
0.2 
0.2 

0.2 a 0.2 
0.3 9 0.5 

~ 114 1 0.3 

13 0.7 - -
8 0.3 - -

10 0.4 - -
16 0.4 - -

4 0.2 - -
21 1.1 - -
--- - ----
116 0.3 44 1 0.1 

Tambol Sanpong presents more cases of Taenia infec tion t han 
~\tmbol Nonglutrn, and especially t he first village of Tambol Sanpong 
Bhows hig hest incidence, succeeded by the Becond vill age. There are 
a.lso some other heltninthic infections of the trematodal cla.ss. Opis­
thorchis felineus and Ch lonorchis sinensis are of frequen t occurrence 
among t hi s class w hile the former out-number the latter. Tambol 
Sanpong shows chlonorchis infection in t hree vi llages,-fi rst,-second,­
and fourth. Opisthorchi s fe lineus is prevalent in 'l'a tn bol N ong­
harn, being observed in every vi llage, and consequently gives a higher 
percentage of infection; chl onorchis s inensis is entirely abBent. 

HELATION OF AGE TO INCIDENCE OF INFESTAT ION 

T he exftmination d iscloses t he fact t hat nematocbl infestation 

is the most prevalent of a ll helminths among t he inhabitants of these 

10 villages. 

lt then seems convenient to consider the relationship between 

t he age [tnd infestation incidence of each nematodal g roup, as shovm 

by data iu '.!.'able V and VII. 



Tambols 
Age 

and 
l-10 yrs. 

Vi llages 
Ex:am. , found 

Sanpong 

1 215 ll4 
2 1:38 73 
3 

I 
44 7 

4 168 69 
I 

Nongharn 

1 44 19 
2 81 33 
3 74 21 
4 ll3 51 
5 40 19 
6 55 22 

I Total 10 I 

vi llages 972 -128 

-

rrABLE V. 

AGE INCIDENCE OF ANKYLOSTmrE lNFECTlOX. 

Age Age Age Age Age 
ll-20 yrs. 21-30 yrs. 31-40 yrs. 41-50 yrs. 51 yrs. up 

--- -
Exu.m. found Exam. j found Exam. :. fonnd Exam. fo nnd Exum. found 

--· 
I I I I 

ll5 83 ll8 88 86 . 65 4G 32 70 59 
59 40 54 34 60 46 32 70 59 39 
15 6" 26 12 "18 5 22 8 19 5 

ll4 51 74 35 72 I :15 43 36 63 39 

46 20 18 9 25 I 20 2H i 10 I 15 1 5 
45 21 26 10 29 18 18 10 11 7 
54 25 24 15 28 ll .., .-

16 I 16 8 ;).) 

73 48 48 33 48 I 40 ~i I 
28 30 14 

28 18 15 12 21 15 ] 5 ll 5 
50 25 24 10 22 1 11 19 5 8 6 

- ,_ --- -

599 337 427 258 409 
I 

226 316 I 188 300 187 

-

Total 

infected 

441 
260 
43 

265 

83 
99 
96 

214 
84 
79 

----

1664 

...... 

...... 
t.:l 

~ .,..._ .,..._ 
~ 
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""'3 
;:::-
f:l 
"'· .,..._ 
f:l 
;:3 
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~ 
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;:::-

V::! 
0 
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~ 
£. 

~ 
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_H 

...... 
<:D 
if:­,_. 



TABLE VI. 

AGE INCJDE~CE OF STRONGLYLOIDS I NFECTION. 

'l\un bo Is 
Age Age Age Age Age 

I 

Age 

and 
1-10 yrs. ll-20 yrs. 21-30 yrs. 31-40 yrs. 41 -50 yrs. 51 yrs. up 

Yillages Exam. I found Exam. found Exam. found Exam. found Exam. found I Exam. I found 
I I 

--
I 

Sanpong 

1 215 t>6 ll5 75 ll8 82 86 55 46 33 70 50 
2 138 53 59 30 54 29 60 37 44 23 I 57 29 
3 44 37 15 10 26 21 18 15 22 15 19 12 
4 168 70 ll4 50 74 64 72 42 43 35 63 35 

Nongharn 

1 44 15 46 I 13 18 3 25 9 23 - I ;) 15 4 
2 81 19 45 9 26 9 29 9 18 7 11 5 
3 74 17 54 17 24 10 28 7 35 14 16 9 
4 113 36 73 29 48 23 48 26 45 16 30 8 
5 40 11 28 9 15 8 21 7 21 10 11 2 
6 55 18 50 19 24 4 22 10 19 5 8 3 

-- -·-· -

316 1 
--

Total 10 972 362 I 599 I 261 427 223 409 217 163 300 157 villages 

Total 

infected 

381 
201 
llO 
266 

49 
58 
74 

138 
47 
59 

1363 

~ 
~ 
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TABLE VII. 

A GE INCIDE:\'CE Asc.Al~ J s INFECTION. 

Ta mbols 
Age Age I Age Age Age Age I Total 

and 
1-10 yrs. ll-20 yrs. 21-30 yrs. 31-40 yrs. 41-50 yrs. 51 yrs. up 

Villages E Exam. / found I Exam. / found Exam. I found 
- -·-

infected found Exam. found Exam. j found . xam. 
---- -- I I - -

Sanpong 
l 215 43 115 19 I 118 15 86 10 46 6 70 4 97 
2 138 33 59 ll 54 10 60 . 13 44 8 57 5 80 
3 44 18 15 2 26 7 18 6 22 2 19 2 37 
4 168 116 114 55 74 26 . 72 32 43 19 63 22 270 

Nongharn 

~ I 44 33 46 21 18 9 25 18 23 11 15 1 8 100 
81 54 45 21 26 11 29 11 18 9 11 4 110 

3 74 37 54 32 24 8 28 11 35 14 16 12 ll4 
4 113 79 73 44 48 20 48 15 45 17 BO 11 186 
5 40 14 28 17 15 6 21 6 21 7 ll 2 52 
6 55 44 1 50 37 24 15 22 12 19 6 3 5 119 

I 
427 1 134 1 

- ---
Total 10 

972 I Yillages 471 1 599 259 I 127 409 316 99 300 I 75 1165 
I 

When we consider the examination as one 'vhole group and classify according to age, especially the 
nematodal infection, we find , as shown by table VIII, the r elationship between the age of the d llage and the 
density of nem::ttocla l infection of each species. 
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TABLE VIII. 

RELATJO~SHll' BETWEEN AGE OF V JLL AGU.:W:l 

AND DENSITY OF NEliiATODAL I NFECTION. 

Nu m- Ankylostoma Strongyloides Al:lcaris. 
Age group ber ex -1-----.,.------1-------o I 

a,rnined Positive percent Positive perce1;t Positive --:rce:t 

-----------1------1-----------1------~-----

1-10 yea,rs 
11-20 years 
21-30 y e11.rs 
31-40 years 
41-50 years 
51 years up. 

972 
599 
427 
409 
316 
300 

428 
337 
258 
266 
188 
187 

- --T-,o-t-al-- -l--3-02_3_,1_ -16_6_4 

44.03 
56.20 I 
60.4 
65.03 
50.9 
62.3 

55.04 

362 
261 
223 
217 
163 
157 

1383 

37.3 
43.5 
52.2 
53.05 
51.5 
52.3 

45.4 

l 471 
259 
127 
134 

99 
75 

11 65 

45.4 
43.2 
29.5 
32.5 
31.3 
21.6 

35.2 

up to 10 years or age is the group liaving lowest percenta,ge 
of ankylostomiasis and strongyloidosis, but showing th e highest per­
centage of ascariasis. The fo rmer species is densely infected in adults, 
but t!te latter species is scanty in this age group. rl'he highest percent­
age of infection among age-groups is the hook worm infection among 
the age of 31 to 40 yea,rs, being as much as 65.03 percent; :md a,lso 
followed by 60.4 percent of this same infection among the age of 21 
to 30 years. (The group of 51 years of age upward is excluded 
because it covers more than th e range of 10 years). 

Strongyloidosis densely infect adults, but in lesser percentage 
than ankylostomiasis, ascariasis is still lesser in percentage than 
strongyloidosis even in its highest peak ot the age group up to 10 
years. 

The result of the investigation then shows up a fact that 
most of th e inhabitants, especially among th e exa,miued grou ps, are 
infected by one or other species of intestinal pamsites, as much as 84.9 
percent. ; and that n.nkyl ostomiasis, strongyloidosis aud ascariasis a re 
the chief among them. Obviously lack of sanitation in the househokl 
and poor personal hygiene play a, very important pa,rt in producing 
infected soil by human excreta ; so that the intestinal parasites ova 
are lodged in this soil. And since the villagers walk ha,re-footecl, use 
unsterile ,~egetabl e or unripened meat n.s th eir meal , they expose 
themsel vcs to the infection. 
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M any prominent authors in tropical rn.eclicine such as M anson­
Bahr, Kn.tsuracla and Delangen, have proved that intestinal pamHites 
of various kinds, especially those found to be heavily infceted , a rc 
able to produce syndromes or the diseases, e.g . chronic dianhoea, and 
other forms of digestive clist.mbances such as abdominal pain, nausea, 
flatulence. Besides gastro-iutestinal sy rnptoms seconda ry anaemia 
usun.lly developed in the long-run cases, and by so doiug the vitali ty 
of the body is lowered through this vicious cycle. Wha,t will there­
fore lmppen in the end is that the patient. will easily HUccumb frotll 
either new secondary infections such as malaria and pnemnouia, ot· to 
the intestinal pamsite infection itself. 
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SUi\iiVIAH.Y : 

1. It is found that 84.9 percent of the exa111ination g roup of 
I 0 villages of Chia,ngmai inhabitants ar e infected with one or more 
thu,n one species of intestinal helminths. 

2. N ematodal infection is the most frequent occurrence of 
all; 55.04 percent belongs to ankylostomiasis, 45.4 perceut to strongy­
loidoHis, and 35.2 percent to ascariasis. 

3. Cestodal and trematodal infection are rare and uncom won ; 
they are to be fo und only in certain village i111d certain species. 

4. There is a variation as to the species, of the infection, and 
the density of infection among each village. 

5. Lack of sanitation and hygiene are the causes of hig h 
endemicity of intestinal helminth infection. 

6. Another cause of secondary anaemia, beside chronic mala­
ria, is ankylostomiasis and strongyloidosis. Tbis intestinal helminth 
infection is also the cause of death, recorded in the death certific:1te 
often as diarrhoea, which is :1mong the cl1ief caufjes of death in 
'l'hailand at present. 
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INTESTINAL PARASITES AND THEIR EGGS FOUND IN MAN (THAILANDl 

1. Ankyloo;tollla cluodenale, OJJ World Hookworu), 

' J.VJ = i\Ja.Ie, F = Fen1alc x 14 after Looss 

E = Egg x 40 0 after Ford 

2. Strongyloides stercoralis, Nematoda--or Roundworm 

M=.Mal e, F = F enmle x 30 afLer Looss 

E = Egg x 400 a.Her Ford 
3. Triclmris trichmia, Whipw ur111 

l\ [ = l\lal e, F =, Fmrmle X 3 after Brumpt 
E = Egg x 400 after Ford 

4. Asc<L l'i f:l lumbricoides, Eel-or Ruund wonn--umgnifiecl 

ex = Extem n,l View of E = Eov X 400 after F ord· . . ,ob 

in = Internal Viewof E = Eggx400 after Ford 

a = Unfer ti lizcd. View of E = Egg x 400 
5. Tn,enitt saginattt, '1\Lpewonn , magnifi ed 

sa = saginatp, E = Egg x 400 

so = solium E = Egg x 400 

6. Opiston:hi s felineus, Cat Fluke 

E = Egg X 400 

after 

after 

after 

after 

after 

a fter 

7. Clonorchis sinensis, Chin ese · Fluke, x = magni fi ed, 

Ford 
Bryce 

Ford 

Ford 

Barker 

Ford 

n.s = natural size after Looss 

E = Egg x 400 after Ford 
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