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unit 21

Disinfection, Disinsecting and Deratting®

Being a component part of quarantine work, disinfection is one of the measures to interrupt trans-
mission and stop the spread of infectious diseases’™. When we choose a most effective and reasonable
measure, we bear in mind the principles laid down in the quarantine regulations, the epidemiology and
the characteristics of different infectious disease. Disinfection has a higher demand nowadays as ves-
sels, aircrafts and vehicles are more and more modernized in their structures and their complicate and
precision equipments. We therefore ought to apply a method really practicable to the aim and objects.
We have to get instruments and disinfectants ready at all time so that disinfection can be instantly and
effectively carried out at the moment any infectious disease is discovered™!.

There are two categories of disinfection—disinfection of the focus and disinfection as precautiona-
ry measures. Disinfection of the focus includes first of all the terminal disinfection of contaminated
place on the means of travel after source of infection is removed away. This is to eliminate the remnant
pathogen at the place. In addition to terminal disinfection, concurrent disinfection is done in the ob-
servation or isolation ward against pathogen discharged by the infected or the suspect. The presence of
source of infection there necessitates repetition of concurrent disinfection. As to precautionary disin-
fection, it is a measure against the articles and environment suspected of contamination although a
source of infection is not discovered.

Methods of disinfection differ in physical, chemical and biological processes. But chemical and
physical methods are the two we usually use in quarantine work. Which one the choice is depends on
the characteristics of the microbe, secretion, excretion and the articles to be disinfected™.

Heat is one of the best disinfectants. Boiling water will destroy practically all harmful disease
agents within a few minutes. This includes most bacteria, the viruses noxious insects, and the like.
Sunlight is an excellent disinfectant. Thus, the airing, drying and exposure to sunlight of bedding and
furniture of the sick-room is a simple but effective disinfecting technique. Steam heat under pressure,
15 1b for 15 minutes (standard autoclave technique) kills all agents of disease and is the most widely
used of all techniques of sterilization of linen and all other articles that have been in contact with the
sick person. It is simple and practically perfect in the results.

Chemical disinfectants have been employed widely in the prevention of spread of communicable
diseases. Numerous chemical substances, such as lysol, formalin and bleaching powder (calcium chlo-
rite) have been advocated as efficient chemical disinfectants. All have their weak and strong points.

Infectious diseases in man are partly spread through the medium of insect vectors. The insect vec-
tors therefore have an important part to play in the spread of certain diseases. They are not only carri-
ers of pathogen but also reservoir for the multiplication of certain infectious agents. Diseases like
plague and yellow fever can attack human being through the bites of fleas and mosquitoes. The two
diseases are still occurring every year in a few states and territories. So possibility does exist that in-
sect vectors are brought into our territory by means of travel. In this sense, to do disinsecting to in-
terrupt transmission of diseases is a matter of great importancet*.

Methods of disinsecting are physical, chemical and biological in character but the first two kinds
are commonly used in quarantine work. Physical method means catching and killing the insects with
certain instruments or high heat, while chemical method means poisoning insects with chemical sub-
stance. There are intestinal, respiratory or skin insecticide according to the extent it invades the in-

sect’s body. The chemicals available for vector control purposes can be classed as petroleum, arseni-

@ Adapted from WHOQO “Vector Control in International Health”,1972.
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cals, chlorinated hydrocarbons, organophosphorus compounds, carbamates, and synthetic pyre-
throids. Most of these materials affect the insect by direct contact but the toxicity may be increased by
the effect of the vapor. A few of the materials used in mosquito or fly control, produce their effects as
stomach poisons.

Since Aedes aegypti is a domesticated species, usually breeding in water in artificial containers -
near human dwellings, methods for its control are more easily stated than accomplished. ™ The basic
requirement is to find and eliminate habitats. The careful maintenance of yards and vacant lots will
prevent the accumulation of discarded articles that may catch rain water and become breeding sites for
many generations of mosquitos.

Various chlorinated hydrocarbons and organophosphorus insecticides have been used as larvicides
in suspensions, solutions, granules, and solid formulations. Applications of larvicides may be made
by handoperated or power-driven fogging machines, sprayers, or dust blowers, or by aircraft.

Good sanitation is fundamental to the success of any control programme against flies and allied
species. Chemical control procedures include the use of pesticides as residual treatments, baits, im-
pregnated cords, space sprays, and larvicides.

Cockroaches enter premises, including ships and aircraft, from the outside or they may be taken
into such places in infested containers of food, laundry, luggage, etc. Cleanliness is the key to cock-
roach control; insecticide treatment unsupported by sanitation gives only temporary relief.

Rat is one of the “Four Pests” and is the main source of infection of plague. History has recorded
many a plague epidemic which could be traced to transmission by infected rats through means of com-
munication. For this reason the destruction of rats is especially important in quarantine work.

As guide to deratting, an inspection is first made on rats infestation on the means of travel. 7 Ac-
cording to our quarantine regulations and international practice, quarantine organizations have the
right to apply periodic rats inspection to ships on international voyage.

In rats inspection, for which strong light must be provided, we detect evidences such as old and
new droppings, runs, gnawings, footprints, tail marks, odour, live or dead rats, and rats harbour-
agel™,

For trapping rats or mice, we should first study their habits and movement and choose the proper
baits. Usually we put on the same trap and at the same time both flesh bait (meat, marine products)
and vegetable bait (bread, fruit, sweet potato, etc.) . The traps are carefully examined beforehand to
see if the spring and trigger are adjusted in good order. They are set at places most frequented by mice
or rats. When necessary, they are camouflaged to deceive the mice or rats.

Deratting by poisoning is done by mixing certain poisonous chemicals into food, either in solid or
in liquid form, as baits to tempt mice or rats. It is a way to kill rats or mice in great number™®, For
this kind of deratting, proper bait is important and safety of man must be attended. Persons should be
especially assigned to take charge of the keeping, placing and collection of the baits. Where baits are
placed, marked them out against negligence. Cats, dogs and poultry must be guarded against eating
the poisonous baits by mistake®®,

Vessels, aircrafts and vehicles infected with plague should not be deratted with poisonous baits or
traps. This would only make fleas on the killed rats go to new hosts and, on the contrary, spread fur-
ther the diseasel’®,

New Words and Expressions

remnant adj. BAN BREFH
microbe n. MEY HE
secretion n. WY
excretion n. Hedtt 2y
disinfectant n. HEN
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noxious
autoclave
sterilization
linen

lysol

formalin
bleaching powder
calcium chlorite
aedes aegypti
habitat
domesticate
breed

dwell

larvicide
suspension
granule

fog

sprayer
species| # 5 [7] ]
impregnate
cockroach
multiplication
vector-borne
insecticide
arsenicals
chlorinated hydrocarbons
organophosphorus
carbamate
synthetic
pyrethroid
harbourage
bacillus
ectoparasite
dropping

runs

gnawing
footprint

trap

trigger
camouflage
deceive
bait

tempt

1. Being a component part of quarantine work, disinfection is one of measures to ...
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We have to get instruments and disinfectant ready at all time.

“get +RIF +RIBEMEFRAER AERN. SE4H NALEREIA) "L get HEREZ—.
get fE“@787 . “iL”H .

Get the tool ready. (%eﬂf’ﬁﬁ%%%)

ETRMESLT.

Can you get the work done tomorrow? (3fE4rFEVEEIE#ME)

B K MR BB A 52 X R ARG 2

... which one the choice is depends on the characteristics of ..
BT TP 0T R TFoee e , BE 0] {17 which 515 K& IE/E 5 M"J
So possibility does exist that insect vectors are brought into ...
“So ... that ... ”5| R RARIBMNEE X A eeee PABC S B L 1 .

does exist that ... ,does Fi 58 A H FhiA MBS .

... methods for its control are more easily stated than accomplished.

more easily ... than ... JBIiFE LB S, \F] HE B T “methods for its control”,

As guide to deratting , an inspection is first made on rats infestation on the means of travel.
A as RERE, K5I RMEERAREHE. first ERIRAL, BREBECBYHER.

In rats inspection, for which strong light...

A which fE R RAUiA], B8 FY) inspection M 7 , B Bf which REMFIEEHE ML .

He can write a letter in English, which I cannot.

fRE AR X B fE MR ARE .

ABf which REFHEANBE, NGB IERE= AFRLH.

Liquid water changes to vapour, which is called evaporation,

WK RFR XM L.

Deratting by poisoning is done by mixing ... either in solid or in liquid form,«:««-- & H#17] “either
e OF oo PHESTR oo B ereee? S verans T werons? SR L eerene R eer e ” L

Where baits are placed, marked ...
X where 5| S S RIFENF] . where BRI E SR —MNE, ZMNAEERNEES. THE
A S /0 b 2 AR IE , £ Bt S CRIE A,

10. This would only make fleas on the killed rats go to new host and, on the contrary,spread fur-

ther the disease.
A5 would only RN FFF R 2L eee oo PR HIERE R
on the contrary R AE , FEAPRAER MY R KRE, A FRABEER.

Exercises

. Questions on the text:
1.

How many methods of disinfection are often used and upon what does the proper choice of dis-
infection depend?

Why is heat a good disinfectant?

Why is disinsecting a matter of great importance in interrupting transmission of diseases?
What does physical and chemical disinsecting method mean respectively?

How many kinds of disinfectants have been used for vector control?

By what may be the application of larvicides made?

Why is the destruction of rats especially important in quarantine work?

What should quarantine organization first do prior to deratting?

. What are the procedures of trapping rats or mice?

10 What should we pay attention to in deratting by p01sonmg‘7
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II. Complete the following sentences by filling in the blanks according to the text.

1. Until 10 A. M. of May 7, no crew are allowed to go ashore having a permission by
quarantine office.
A. besides B. except that
C. unless D. otherwise
2. Every crack and hole at the fumigation places ought to be
A. closed in B. filled out
C. covered off D. sealed up
3. All containers of poisonous baits for deratting should be adequately to tell people not
to touch them.
A. labeled B. pointed
C. signaled D. indexed
4, Rat is the main of infection of plague.
A. cause B. problem
C. reason D. source
5. This health regulation was put into last year.
A. effect B. application
C. action D. enforcement
6. The terminal disinfection is to eliminate the pathogen at the place.
A. remains B. remembrance
C. remnant D. reminder
7. Electricity will be suspended when fumigation on.
A. going B. goes
C. gone D. be going
8. A suspected person has medical history and symptoms suggests that he should be ill
with some communicable disease.
A. which B. whose
C. those D. who
9. It has been that insect vectors play an important part in spreading of certain diseases.
A. comforted B. confirmed
C. complied D. conformed
10. The procedures of disinfection the biologic characteristics of the oganisms that are to
be destroyed. '
A. consist of B. results in
C. restson D. depend on

H. Translate following sentences into English.

1.

BEEEREHR LK, A F R RSN — it 8 B 55 — 8 7 S B B
¥k
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2. AR ZBREERE—-RFRPRIREERER .

3. HERNSREAMRAN, ERABRE EBRTHREXENY N EYLRE.

4. WEHERNCH ZRATHBERRERE.

5. HAR MBI A BT BB I KB E B %5 X B IR AT I B — R B

6. MZHEAT A B AT HEFEBE S TEMIKRT TR K, REBHKRER A,

7. ZERBETEEMEHE . WINERERITHR.

8. BURERMNITUTHRLREBR, EMNKWEL, HERLMIEERHLTERE.

9. HRA - REMBHEEXRNEHLR.

10. Y, B A sl g R0 B AR R A — 15 KR AR SR K3 B A5 R AR TH BR
X — 4 X R

V. Translate the following passage into Chinese.

Deratting by Fumigation

Deratting by fumigation is a process by which the killing of rats (or insects)is accomplished by
the use of certain gaseous agents. Vessels, aircrafts and vehicles are of complicated structures where
rodents used to seek harbourage at places hardly visible and coming at . But the gas can easily pene-
trate and spread there, and thoroughly kill the rodents in a short space of time. Fumigation is consid-
ered as an efficient method for deratting, particularly for means of travel infected with or suspected of
infection of plague. As rodents and parasites outside their bodies can be quickly and completely de-
structed by fumigation, a spread of plague can be stopped in time.

The fumigant is fatal to rats (insects) as well as human beings. The operation must be well or-
ganized so to yield satisfactory results. Any negligence ad carelessness will be detrimental to both the
persons on the spot and the means of travel.

One ought to know the physical and chemical nature of a fumigant and its application. According
to the objects of fumigation (i. e. vessels, aircrafts, train, vehicles or compartments) and equipments
available, we choose the proper fumigant in proper concentration, plan the operation, and decide the

time and place of fumigation. Fumigants in common use cover hydrogen cyanide (HCN) ,methane bro-
mide (CH;Br)and sulfur dioxide (SO,).

Supplementary Readings

Text A

Disinfection of Ballast Water

As the ballast water on a ship may be pumped in at a cholera area, or may be contaminated by
cholera vibrio, we should not neglect the control and disinfection of any ballast water contaminated or
suspected of contamination. In doing so, we block the channel for the spread of cholera and other en-
terogastric diseases and protect our harbours and bays against contamination.

Whenever the ballast water of a ship necessitates control and disinfection, we should, on entry
quarantine inspection, inform the captain and specify on the pratique. According to the Frontier
Health and Quarantine Law of the People’s Republic of China, the ballast water on the ship coming
from an infected area, or contaminated by a quarantinable disease should not be pumped out in the
harbour unless disinfection is done. Included is also the disinfection of the fresh water which the quar-
antine ofganization deems contaminated or suspected of contamination. The tank or container of the
water must also be disinfected and cleaned before water is replenished. Besides, there is control over
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human dejecta, waste water, waste matter and the ballast water pumped in at the cholera infected are-
a, all of which must undergo disinfection before pumping out or discharging.

If it is necessary, we seal up valves of the ballast water pump, inquire about the distribution of
water in ballast tanks, or ask for a water filling list. At the same time, we let the captain know that
any application for pumping out ballast water in the harbour should be sent to the local quarantine
service at least 24 hours beforehand.

For disinfectoin of ballast water, we need to make clear the pumping system and ask for its opera-
tion so that water circulation can be performed after germicide is put in.

Before and after disinfection is done, we ought to take water samples for laboratory examination
to test the chlorine still present in the ballast water. If circulation can be thoroughly made after disin-
fectant is put in, the ballast water can be pumped out in 2 hours but with a test on chlorine made first.
In case circulation is impossible, the ballast water can be pumped out only on the next day.

Questions on Text A:
1. Why should we not neglect the control and disinfection of any ballast water?
2. What is the provision of the ballast water of a ship according to the Frontier Health and
3. Quarantine Law of PRC?
4. Why do we need to make the pumping system clear and ask for its operation?
5. What should we do before and after disinfection of ballast water?

Text B
Vector Control in Aircraft®

Present-day air transportation is so rapid that disease from one part of the world may be spread to
another before the recognizable symptoms of the disease become apparent.

Many species of mosquito and other insects of medical importance have, in the past, been recov-
ered in association with international air traffic and certain new distribution records have been reported
for exotic species of insects introduced into different territories by this means. Until such time as ports
and cargoes are totally free of insect vectors and other vermin, disinsection of aircraft will remain a
major concern in international health.

The advance in structural design, aerodynamics, materials, and controls of modern aircraft re-
quire the best products and materials to be used. The effect of vector control formulations on aircraft
surface furnishings is a major consideration that has to a large degree determined the type of insecticid-
al aerosol approved for use in these aircraft.

It is most essential that all aircraft engaged in international traffic should be properly disinsected
with an effective insecticidal aerosol applied at an appropriate time and in an effective manner. The
cloud of insecticide spreads rapidly to most parts of the aircraft. When aerosols are properly applied
there is no staining of aircraft interiors or clothing, and the odour, although somewhat disagreeable to
many passengers and crew members, quickly passes and is generally soon forgotten.

The primary insecticidal ingredients in all aerosols available at present are pyrethrins and DDT,
but aerosols without DDT will soon become available.

In applying aerosol formulations of insecticides, all possible resting places for mosquitos inside
the aircraft should be treated, including cupboards, chests, clothing, and luggage and freight com-
partments. Particular attention should be given to spaces under seats and behind cargo and luggage
where penetration and diffusion of the aerosol particles is slow and uncertain. Foodstuffs and galley u-

tensils in the aircraft should be protected from contamination.

(@ Adapted from WHO “Vector Control in International Health”,1972.
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Trapping is the recommended method of control when the presence of rodents suspected on air-
craft; in this way the rodents are removed and the dangers arising from the use of poisons is avoided.
Dead or dying poisoned rodents may become lodged in some part of an aircraft, preventing the proper
functioning of an important system and thus causing serious difficulty or hazard.

Questions on Text B:
1. Why does disinsection of aircraft remain a major concern in international health?
2. What are the weak and strong points of insecticidal aerosol in aircraft?
3. What places should be treated in applying aerosol formulation of insecticides in aircraft?
4, What is the recommended method of control when the rodents susbected are present on air-
craft?

Text C
The Safe Use of Pesticides®

All pesticides are toxic to some degree. Care in handling them should therefore be routine practic‘e
and should form an integral part of programmes involving the application of pesticides.

The planning of a vector control campaign must include provision for the safe transport and secure
storage of the pesticide concentrates; these should not be stored in rooms in which people live or in
which food is kept. Protection against theft, misuse, and accessibility to children must be provided.
All pesticide containers should be adequately labelled to identify the contents and show, in a form
comprehensible to the operator, the nature of the material and the precautions to be employed.

All equipment used to distribute the pesticides should conform to the general and specific recom-
mendations with regard to design and maintenance published by WHO. There must be regular, sys-
tematic inspection of all equipment to ensure that there is no leakage from faulty valves, gaskets, or
hose.

Before toxic materials are used, a training period is essential. During the training period, the men
should wear and work in the protective clothing required, to ensure that it is acceptable to the opera-
tor and that work can be carried out properly while it is being worn.

Protective equipment and personal hygiene include: hats, veils, capes, overalls, aprons, rubber
boots, gloves, face masks, respirators (masks with cartridge or canister). The skin can be protected
to a considerable degree by cotton clothing and by regular washing with soap and water. When more
toxic compounds are sprayed it may become necessary to provide respiratory protection also.

During the spraying of houses, all bedding and as much furniture as possible should be removed,
together with cooking utensils and food. Anything that has to be left inside should be protected from
the spray.

As with all types of intoxication, treatment is based on measures of the following two kinds: (1)
removal of non-absorbed material, (2) specific antidotes and symptomatic treatment, such as artificial
respiration. These procedures must be instituted rapidly in order to prevent a fatal outcome.

Questions on Text C:
1. What is the provision for the safe transport and secure storage of the pesticide concentrates?
2. What do the protective equipment and personal hygiene include?
3. How do we deal with furniture during the spraying of houses ?

4. What are the measures of treatment for all types of intoxication?

@ Adapted from WHO “Vector Control in International Health”,1972.



