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M6 kham, thu thap san 14 gan 16n ¢ trau, bo nudi tai 3 huyén cua tinh Son La dé dinh loai va xét
nghiém phan trau, bd nham xac dinh thuc trang nhidm san 14 gan, két qua cho thay: San 14 gan 16n
ky sinh va gdy bénh trén trdu, bo cua tinh Son La déu thudc gidng Fasciola Linnaeus 1758, loai
Fasciola gigantica (Cobbold, 1885), véi trinh ty gene CO1 tuong ddng t6i 99% véi genbank. Ty
1¢ nhiém san 1a gan 16n & trau, bo tai 3 huyén cua tinh Son La la 45,33%, trong d6 trau nhiém
53,35%, bo nhiém 36,84%; cudng d6 nhiém san 14 gan & trau ning hon & bo. Ty 1¢ va cuong do
nhiém san 14 gan ting dan theo tudi cua trau, bo. Ty 1 va cuong d6 nhidm san 1a gan cia triu, bo
o mua He va mua Thu cao hon mua Pong va mua Xuan.

Tir khoéa: trdu, bo, phuong phdp sinh hoc phan tir, san la gan, ty 1é nhiém, cwong dé nhiém.

DAT VAN BE

Bénh san 14 gan 16n la mdt trong nhiing bénh
truyén lay gitra dong vat va nguoi. Bénh
thuong gip ¢ trdu, bo v6i dién bién cham,
biéu hién khong rd rang, khong giy chét
nhiéu trau, bo nhung 1am giam sinh truong va
sinh san, tac dong xau dén chat luong va san
luong thit, gan va sira, lam giam suc dé khang
cta trau, bo, khién mot s6 bénh khac dé bung
phat. Trong nhitng nim gin day, bénh san 14
gan 16n trén nguoi da dugc phat hién ¢ nhiéu
tinh, thanh phd trong ca nudc. Thuc trang nay
cho thay can phai c6 bién phap phong chdng
tich cuc bénh san 1a gan ¢ trau, bo va cac loai
nhai lai khac, tir d6 gop phan chii dong phong
chbng bénh san 14 gan 16n trén nguoi.

Son La la mét tinh mién ndi thuoc khu vuc
Tay Bac. Cho dén nay, tinh Son La van con
nhiéu kho khan trong viéc phat trién kinh té -
x& hoi. Vai dia hinh ring ndi xen 1an nhiéu
chd thap c6 nudc, c6 chung duong bién gii
v6i Lao va Trung Qudc, trinh do dan tri thap,
tap quéan sinh hoat va san xuét lac hau... 1a
cac diéu kién thuan loi dan dén nguy co bing
phét cac bénh truyén lay tir dong vat sang
nguoi, trong d6 c6 bénh san 14 gan 16n. Bong
thoi, cho dén nay van chua c6 nhitng nghién
ctru v& bénh va bién phép kiém soat bénh san
14 gan 16n & khu vyc Tay Béc Viét Nam.

* Tel: 0912 660317, Email: nguyenthikimlan@tuaf.edu.vn

Trong pham vi bai viét nay, chang t6i trinh
bay nhirng két qua nghién ctru xac dinh loai
san 14 gan lon va thuc trang nhiém san 14 gan
I6n trén dan trAu, bo nudi tai tinh Son La
(thuc hién tir nam 01/2017 — 5/2018), tir d6 co
co s khoa hoc cho viéc dé xuét bién phap
phong chéng bénh hiéu qua.

VAT LIEU, NOI DUNG VA PHUGONG
PHAP NGHIEN CUU

Vit liéu nghién ciru

Mau phan tuoi cua trau, bo & cac laa tudi tai 3
huyén Bic Yén, Mai Son va Muong La thudc
tinh Son La; Kinh hién vi quang hoc, bo dung
cu xét nghiém phan, budng dém Mc. Master;
dung dich glutaraldehyte 2,5%/cacodylate
0,1M; dung dich cacodylate 0,1 M; con 50°,
70°, 90°, 100°% céc hda chit; cac thiét bi va
dung cu thi nghi€m khac.

N§i dung nghién ciru

Xac dinh loai san 14 gan 16n ky sinh trén trau,
bo tai tinh Son La; Sy phan bd san 14 gan lon
trén trau, bo tai ba huyén thudc tinh Son La;
ty 1& va cuong do nhiém san 14 gan 16n trén
trdu, bo & cac dia phuong; ty 1€ va cuong do
nhiém san 14 gan & trdu va bo; ty 1& va cuong
d6 nhidm san 14 gan theo tudi trau, bo va theo
mua trong nam.

Phuwong phap nghién ciru

* M6 kham 30 trau va 30 bo (mdi huyén 10
trau va 10 bo) theo phwong phap md kham
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khong toan dién cta Skrjabin (1928), thu thap
toan bd san la ¢ gan, ong dan mat va tii mat
cua trau, bo.

* Dinh danh cic miu san 14 gan tai phong thi
nghiém Truong DH Nong Lam Thai Nguyén
theo khoa dinh loai cia Nguyen Thi L€ va cs
(1996) [9], can ctr vao dac diém hinh thai,
kich thudc va cau tao cua san truong thanh
(trén mau san tuoi va trén ti€éu ban san nhuém
carmin).

* Str dung k¥ thuat PCR (Polymerase Chain
Reacti’on)~vé giai trinh tu gen trong dinh loai
mot sO mau san 14 gan lon c6 hinh dang kho
xac dinh loai bang phuong phap thuong quy,
tai Khoa Cong nghé sinh hoc, Truong Pai hoc
N6ng LaAm Thai Nguyén.

Céc budc thuc hién phuong phap PCR, giai
trinh ty gen san la gan:

- Tach ADN tong s6 tir md co clia san, sir dung
QIAamp DNA extraction kit (Qiagen, Ptrc).

- Nhan ban gen dich (COI va Cytb) bang ky
thuat PCR va st dung Taq Mastermix 2X
(Qiagen, Duc) trén may Eppendorf
Mastercycler voi cap moi dic hiéu:

JB3F coxL TTTTTTGGGCATCCTGAGGTTTAT
JB4.5R cox1
TAAAGAAAGAACATAATGAAAATG
Trong co thé dong vat c6 2 hé gen: Hé gen ty
thé va hé gen nhan.

Trong nghién ctru nay, ching t6i ding doan gen
ty thé cox1 d¢ xac dinh loai san 14 gan lon.

- Chu trinh nhiét 5 phat & 94°C, tiép theo 3
chu ky: 94°C trong 1 phat, 54°C trong 1 pht,
72°C trong 2 phat, phan ung két thic 72°C
trong 2 phat.

- San pham PCR duoc dién di trén gel agarose
1,5% trong dém TBE, nhuom Ethidium
Bromide va hién thi két qua duéi anh sang tir
ngoai (302 nm).

- Phan {ng giai trinh tu tryc tiép st dung
BigDye terminator cycler v3.1 (Applied
Biosystem, M) str dung cip mdi nhu trén.

- Tinh sach san pham trinh ty bang sic ky loc
gel (Sephadex G50 - Sigma, M) va doc két
qua trén may ABI 3100 Avant Genetic
Analyzer (Applied Biosystem, M¥).

- Céac trinh ty ADN duoc so sanh tu co so dir
liéu, sr dung phan mém ClustalW...

* Xét nghiém phan trdu, bo dé xac dinh ty 18
nhiém san la gan lon bang phuong phap ling
can Benedek (1943); cuong do nhiem duoc xac
dinh bang s0 trig trén buong d€m Mc. Master.
S6 liéu dugc xur 1y theo phuong phap théng
ké sinh hoc, trén phén mém Excel 2007 va
Minitab 14.0.

KET QUA NGHIEN CUU

Két qud xdc dinh lodi sdn ld gan I6n ky sinh
trén trdu, bo tai tinh Son La

Két qua xac dinh loai tir 88 méau san l4 gan
l6n ky sinh ¢ trdu, bo cua cac dia phuong
dugc trinh bay ¢ bang 1 va bang 2.

Bang 1. Két qua xdc dinh loai san ld gan 16m ky sinh & trdu, bo ciia Son La

Két qua dinh loai
DPia phwong S6 san dinh Loai Loai Fasciola S0 sin c6 dang trung

(huyén) loai (con) Fasciola gigantica hepatica gian giira hai loai

S6 con % S6 con % S6 con %

Bic Yén 25 25 100 0 0 0 0
Mai Son 32 30 93,75 0 0 2 6,25
Muong La 31 30 96,77 0 0 1 3,22
Tinh chung 88 85 96,59 0 0 3 3,41

Béng 1 cho thiy, trong 88 mau san 14 gan 16n duge dinh loai c6 96,59% thudc loai F. gigantica,
khéng c6 san nao thudc loai F. hepatica, ty 18 nay bién dong tir 93,75% - 100% giita cac huyén.
Tuy nhién, c6 3 miu san (3,41%) c6 dang trung gian giita 2 loai F. gigantica va F. hepatica
(nhitng san ndy c6 “vai” nhung khong rd rang). Vi vay, chung toi da tiép tuc xac dinh lai s6 mau
nay bang phuong phap sinh hoc phan tir. Két qua giai trinh tu gene 3 mau san cho thiy, cac mau
nay déu c6 mirc d9 twong dong 99% véi trinh ty CO1 cua san F. gigantica trén genbank. Ddi
chiéu trinh ty nucleotide va axit amin cho thiy, hai mau san F. gigantica c6 trinh ty giéng nhau,
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mot mau khac 5 nucleotide va khac 3 axit amin so véi trinh tu cua hai mau con lai. Nhu vy,
nhiing san 1a c6 dang trung gian trén ciing déu 1a loai F. gigantica.
Sy phan bd san 14 gan 16n trén trau, bo ctia 3 huyén duoc trinh bay & bang 2.

Bang 2. Sy phdn bo sdan lé gan 16m trén trau, bo tai ba huyén thudc tinh Son La

Loai gia Ni s 1x NP Phin bo (huyén) Ty 1€ thuwdng
stc Loai san la gan Vitriky sinh Bic Yén MaiSon  Muwong La gap (%)
Trau Fasciola gigantica ~ Ong dan mat + + + 100
Bo Fasciola gigantica ~ Ong dan mat + + + 100
Trau S6 loai phat hién 1 1 1 100
Bo S6 loai phat hién 1 1 1 100

Bang 2 cho thiy: Trong nghién ctru nay chi thiy duy nhat 1 loai san 1a gan thudc gidng Fasciola
Linnaeus 1758, loai Fasciola gigantica (Cobbold, 1885), ky sinh & 6ng dan mat trdu, bo, xuét
hién pho bién & ca 3 huyén véi ty 1¢ thuong gip 1a 100%.

Két qua cia chung toi twong dong véi két qua dinh loai san 14 gan bang phwong phéap sinh hoc
phan tir ciia Nguyén Qubc Doanh va Lé Thanh Hoa (2006) [2] trén bo tai Nghé An va Cao Bang;
Nguyén Thé Hung va cs. (2008) [3] trén trau, bo tai Ha Noi; DS Ngoc Anh va cs. (2011) [1] trén
tru, bo tai Quang Nam; Pham Diéu Thuy (2015) [11] trén trdu, bo cta tinh Thai Nguyén, Bic
Kan va Tuyén Quang. Cac tac gia trén déu cho biét, loai san 14 gan 16n Ky sinh va gay tac hai 16n
trén dan trdu, bo ¢ cac dia phuong nghién ctru la loai Fasciola gigantica (Cobbold, 1885).

Ty 1¢ va cwong dp nhiém sdn ld gan I6n trén trau, bo ¢ cdc dia phwong

Bang 3. Ty Ié va cwong d nhiém sdn 1 gan 1om ¢ trdu, bo tai tinh Son La

Sé Cuwong d§ nhiém(trirng /g phin)

Dia Sétrau,  trau, TV 18 Nhe Trung binh Ning

f
?l:ll?;g:g bo kiém bo nhiém (200) (>200-500) (>500) So sanh théng ké P
‘ tra (con) nhiém (%) o o o
(con) n Yo n Yo n Yo
Bac Yén 300 113 37,67 62 5487 32 2832 19 16,81 XzBac Yén & Mai Son —
Mai Son 300 135 45,00 76 56,72 39 29,10 19 14,18 3 327 ;P = 0,068
Muéng La 300 160 53,33 86 53,75 46 28,75 28 17,50 X, Béc Yén & Muong La =
14 847 ;P = 0,000
Tinh chung 900 408 45,33 224 54,90 117 28,68 67 16,42 X Mai Son & Mudng La=
4,168 ; P = 0,041

Két qua bang 3 cho thdy: Tinh chung, ty 1& nhiém san 14 gan 16n & trau, bo tai 3 huyén 1a 45,33%,
cudng do nhiém & mirc d6 nhe, trung binh va ning lan luot 1a: 54,90%, 28,68% va 16,42%.
Trong do, ty 1€ nhiém & huyén Bic Yén 1a 37,67%, & huyén Mai Son 1a 45% va & huyén Muong
La la 53,33%. Két qua xtur ly thong ké cho thdy: Ty 1& nhiém san 14 gan 16n & trau, bo ciia cac
huyén co ban c6 sy khac nhau r6 rét (P < 0,05).

C6 su chénh léch nay 1a do anh huéng ciia nhidu yéu té khac nhau, trong d6 yéu té dia hinh dong
vai trd quan trong. Bic Yén 1a huyén c6 nhiéu nui cao, it song sudi, khe rach, nhiéu rudng can
nén thiéu méi truong cho ¢ nude ngot — ky chu trung gian cﬁa san 14 gan phét trién. Mai Son va
Muong La la cac huyén c6 dia hinh thap horn c¢6 nhiéu khe sudi d6 ra, c6 nhiéu chan rudng trung,
¢6 nuwéc quanh nam, 1a diéu kién tét cho dc nudc ngot phat trién. Vé mia mua nude song, sudi
thuong dang 1€n cac bai soi, cac thira rudng ven subi 12 khu vuc chan tha trau, bo. Vi vay, ty 1é
nhidm san 14 gan & 2 huyén nay 1 cao hon. Mudng La 13 huyén c6 dia hinh thip nhat, ty 16 nhiém
san 14 gan 16n & trau, bo cao nhat.
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Két qua nghién ctru ctia chung t6i phit hop v6i nhan xét cta Trinh Vian Thinh va D Duong Thai
(1978) [10], Pham Vian Khué va Phan Luc (1996) [5], Phan Pich Lan va cs (2002) [8], Nguyén
Thi Kim Lan (2012) [6].

Ty Ié va cwong dp nhiém sin ld gan & trau va bo

Bang 4. 7y [¢ va cuong do nhiém sdn ld gan 6 trau va bo

. So gia Cudng dé nhiém (tring /g phin)
Dia phuong Loai  sGc Sogiasic Tyl¢ Nhe Trung binh  Ning So sanh
(huyén)  giastic kiém nhiém nhiém  (<200) (>200-500) (>500)  théng ke
((Ec:i) (con) (%) n % n % n % P
Béc Yén Tréu 112 54 4821 25 47,00 18 33,00 11 20,00 y°=8,469
Bo 188 59 31,38 37 62,07 14 24,03 8 1390 P=0,004
Mai Son Tréu 135 65 4815 39 60,00 15 23,00 11 17,00 »°=0,983
Bo 165 70 4242 37 5286 24 3436 9 1279 P=0,321
Mudng La Tréu 216 128 59,26 59 46,00 42 3281 27 21,19 4’=10,884
Bo 84 32 38,10 27 8475 4 1250 1 2,75 P=0,001
. Trau 463 247 53,35 123 4980 75 30,36 49 1984 XZZ 24,714
Tinh chung

Bo 437 161 36,84 101 62,73 42 26,09 18 11,18 P=0,000
Két qua bang 4 cho théy: Tinh chung, ty 1é nhiém san 14 gan & tru tai 3 huyén 1 53,35%, & bo la
36,84%. Nhu vay, trau nhiém san 14 gan 16n nhiéu hon bo, déng thoi cuong dd nhiém ning & trau
cling cao hon & bo (19,84% so voi 11,18%). Sy khac nhau vé ty 1¢ nhiém giita trau va bo 14 rat rd
rét (P < 0,001). Trau c6 tap tinh wa nudc, thuong dam tim va an c6 ¢ nhiing chd triing c¢6 nudc.
Vi vay ma trau thudng bi nhiém san 14 gan 16n nhidu hon so vai bo.

Ty Ié va cwong dp nhiém sin ld gan theo tuéi trau, bo

Bang 5. Ty Ié va cwong do nhiém san ld gan theo tuéi trau, bO

Loai Cuwong d nhiém (trig /g phin)

Tubigia Socon Socon Tylé

gia suc stc Kidm tra nhidm  nhidm Nhe (£200) Trung binh (> 200 — 500) Ning (> 500)
(niam) (con) (con) (%) n % n % n %
<2 116 46 39,66 31 67,39 12 26,09 3 6,52
Tray 2275 143 70 48,95 46 6571 17 24,29 7 10,00
>5-8 125 74 59,20 37 50,00 24 32,43 13 17,57
>8 79 57 72,15 25 4386 20 35,09 12 21,05
< 90 20 2222 12 60,00 6 30,00 2 10,00
BS >2-5 148 45 30,41 26 57,78 12 26,67 7 15,56
>5-8 134 58 4328 30 51,72 17 29,31 11 18,97
>8 65 38 58,46 19 50,00 12 31,58 7 18,42
Tinh  Trau 463 247 5335 139 56,28 73 29,55 35 14,17
chung  Bo 437 161 36,84 87 54,04 47 29,19 27 16,77
Trau:
ngz &>25= 21238, P= 01135, ngz &>5-8 — 9,194, pP= 0,002
1-28>5=19,915: P = 0,000; Psrsesss = 2,818: P =0,003
v s25858= 11,189; P =0,001; Y5 ga-g= 3,534; P =0,060
Bo:
¥ -ra525= 1,888;P= 0,169; ¥ <»e>58=10,523; P = 0,001
vera-5= 21,166; P = 0,000; Vsrses5s = 5031 P = 0,025
Y’ 505855 = 14,948: P = 0,000; Y5 se-5=4,038; P =0,044

Két qua bang 5 cho thay: Ty 18 va cuong d6 nhiém san 14 gan 16n & triu va bd déu ting theo tudi.
Trau, bo trén 8 ndm tudi nhiém san 1a gan véi ty 1& cao (72,15% o trau; 58,46% & bo), cudng do
nhiém ciing ning hon so v&i cac Itra tudi khac (21,05% & trau va 18,42% & bo).
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Kiém tra ty 1¢ nhiém san 14 gan cia trdu, bo & cac lra tudi trén phan mém Minitab 14.0, tra bang
phan b xz thdy phan 16n cc cip so sanh giita cac lira tudi c6 su sai khac (8/12 cdp). Nhu vay,
trau, bo tudi cang cao thi cang c6 nhiéu thoi gian tiép xtc voi moi truong séng, tir d6 dé nudt
phai 4u tring cé stc gdy bénh va mic bénh san 14 gan 16n. Két qua nay pha hop véi két qua

nghién ctru cua Pham Diéu Thuy (2015) [11].

Ty Ié va cwong dp nhiém sin ld gan lon 6 trau, bo theo miia trong nim

Bang 6. Ty Ié va cuong d nhiém san 14 gan ¢ trdu, bo theo mia trong nam

Cuong d nhiém (trirng /g phan)

Loa,i gia Muia k?gnfz:a Sf) con 1;1;1)11511?1 Nhe Trung binh Ning
suc (con) nhiém (con) (%) (£200) (> 200 - 500) (> 500)
n % n % n %
Xuan 115 43 37,39 19 44,19 14 32,56 10 23,26
Trau He 122 81 66,39 38 46,91 28 34,57 15 18,52
Thu 129 73 56,59 40 54,79 18 24,66 15 20,55
Dong 97 50 5165 26 52,00 15 30,00 9 18,00
Xuan 107 28 26,17 17 60,71 10 3571 1 3,57
Bo He 113 54 4779 37 6852 12 22,22 5 9,26
Thu 107 49 4579 27 5510 14 28,57 8 16,33
Dong 110 30 27,27 20 66,67 6 20,00 4 13,33
Tréu:
Y’ xuan & 1o = 19,960; P = 0,000; x ann&Thu 8,985; P = 0,003
Xz xuan & Pong = 4,282; P = 0,039; Y heathe = 2,542, P = 0,111;

1 e & pong = 4,956; P = 0,026;

XZ Thu & Dong = 0,568, P= 0,451

&

X xuan & He = 10,987; P = 0,001,

X xuan & bong = 0,034; P = 0,854;
X He&Don_g— 9991 P= 0002

X xuan & Thu = 8,946; P = 0,003
x he & T = 0,088; P = 0,767
1 Tho & pong = 8,037; P = 0,005

Két qua bang 6 cho thay: Ty 1é va cudng do
nhiém san 14 gan 16n cta trau, bo & mua He
va mua Thu cao hon so véi mua Pong va
mua Xuan.

Kiém tra ty 1 nhiém san 14 gan cia trau, bd
theo cac mua khac nhau trén phan mém
Minitab 14.0, tra bang phan bé x°. Két qua xir
ly thdng ké cho thiy 8/12 cdp so sanh co sy
sai khac 10 rét, chi c6 4/12 cap sai khac khong
rd rét. Didu nay dong nghia voi ty 1& nhiém
san 14 gan co ban c6 sy khac nhau 1o rét giita
cac mua trong nam.

Két qua trén dwgc giai thich nhu sau: Vao
mua Xuén, 6¢c - ky chu trung gian - bit dau
sinh san manh, do la diéu kién thuan loi cho
4u trung san 14 Fasciola xdm nhdp va phat
trién thanh 4u tring c6 sitc gdy bénh. Khi
tru, bo nudt phai 4u trung co strc giy bénh s&
bi nhiém san, sau 3 thang san trudng thanh lai
dé tring theo phéan trau, bo ra ngoai. Vi vay,
xét nghiém phan tréu, bo trong mua Hé thay

ty 18 nhiém cao nhit. Vao mua Pong, nudc &
cac song, ngodi, rach thudng xudng thap, & cac
canh ddng lta thuong bi can nén ngudi dan
chuyén sang trong mau hoic bo khéng, dong
thoi mua Pong nhiét do thép nén han ché sy
phat trién cua dc, do vy ty 16 nhidm san 14
gan 16n vao mua Pong thuong thip. Két qua
nghién clru trén phu hgp vdi nhan xét cua
Jorgen Hansen va Brian Perry (1994) [4],
Nguyén Thi Kim Lan va cs (2008) [7].

KET LUAN

- Sén 14 gan lon ky sinh & trau, bo tai tinh Son
La (ké ca nhimng san c6 hinh dang trung gian)
déu thudc gibng Fasciola Linnaeus 1758, loai
Fasciola gigantica (Cobbold, 1885). Ty 1é
nhiém san 14 gan 16n & trau, bo tai 3 huyén
Béc Yén, Mai Son va Muong La cua tinh Son
La 1a 45,33%; trau nhiém 53,35%, bo nhiém
36,84%; cuong do nhiém ¢ trau ning hon &
bo. Ty 1& va cuong do nhiém san 14 gan 16n
taing dan theo tudi cia triu, bo. Ty 1& va
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cudng do nhiém san 14 gan cia trau, bo & mua
Hé va Thu cao hon mua Péng va Xuan.

Tdp thé tic gia tran trong cam on Bo Gido
duc va Pao tao di hé tro kinh phi cho viéc
thuee hién d@é tai cap B, md sé B2017-TNA-34
(2017 - 2018).
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SPECIES IDENTIFICATION AND PREVALANCE OF LIVER FLUKE IN

CATTLE IN SON LA PROVINCE

Nguyen Thi Kim Lan", Pham Dieu Thuy, Nguyen Van Quang,

Phan Thi Hong Phuc, Duong Thi Hong Duyen

University of Agriculture and Forestry - TNU

The examination and collection of flukes in liver, bile duck and gallbladder of buffaloes and
bovines in 3 districts of Son La province in order to determine species and prevalance of
Fascioliasis. The results showed that: all of fluke samples were genus of Fasciola Linnaeus 1758,
only one species that was Fasciola gigantica (Cobbold, 1885). Three samples of liver-flukes
obtained from cattle (buffaloes and bovines) in Son La had form between Fasciola gigantina and
Fasciola hepatica spesies. The genetic analysis by molecular biological method with three samples
had shown that all of them were Fasciola gigantica with a 99.00% homologous CO1 gene
sequencing of genbank. The infection of liver fluke in cattle in 3 districts of Son La province was
45.33% (buffalos were infected 53.35%, bovines 36.84%). The infectious intensity in buffaloes
was also heavier than that in bovines. The infectious rate and infectious intensity of liver fluke
increased with the age of cattle. The rate and intensity of liver fluke infection in the summer-
autumn season was higher than the winter-spring season.

Keywords: buffaloes, bovines, molecular biological method, liver-flukes, infectious rate,

infectious intensity.
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